QUAN HE VUONG GOC
TRONG KHONG GIAN

BAI @ HAI PUONG THANG VUONG GOC
%

IY.Y Y LY THUYET CAN NHO

Goc giira hai dwdng thang

Goc giira hai duong thang m,n trong khong gian, ki hiéu (m,n) , 1a goc giita hai dudng thiang a va b cing
di qua mot diém va twong ng song song vGi m va n.

Chuy:

Dé xé4c dinh goc giita hai duong thang a va b ta c6 thé liy diém O thudc duong thing a va qua do ké
dudng thang b’ song song v6i b . Khi d6 (a,b) =(a,b').

Vi hai dudng thang a va b batki: 0°<(a,b)<90°.

Hai dwong thang vuéng goc

Hai duong thang a va b dugc goi 1a vudng goc voi nhau, ki hidu a L b, néu goc giita chung bang 90°.
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IR :¥ /S  ruAN LOAI VA PHUONG PHAP GIAI TOAN

Dang 1: Xac dinh géc gitra hai dwong thing

Dé tinh s6 do ciia goc giira hai dudng thing (dl) va (dz) ta c6 thé thuc hién tinh thong qua goc giira hai

duong thang cat nhau 1an luot song song véi hai duong thang di cho.

. d,d,)=
Buée 1: Sir dung tinh chat sau: () a:(dl,dz):(dl,d3):a
d, //d,

Buéc 2: Ap dung dinh 1i cosin trong tam giac dé xac dinh goc.

Pé tinh goc giita hai duong thang trong khong gian ta cin nhé cac cong thirc sau:

2 2 2
¢ Dinh Iy ham sé cosin trong tam giac ABC: cosBAC = AB*+ AC" -BC
2.AB.AC
2 2 2 ) ) 5
e Tuong tu ta co: cosABC = BA” + BC" — AC VA cosACB = CA” +CB” — AB .
2.BA.BC 2.CACB

Vidy 1: Cho hinh chép S.4BC c6 ddy 1a tam gidc déu canh a, SA L (ABC)va SA= a3.Goi M, N

1an Iuogt 14 trung diém AB va SC . Tinh cosin ciia goc giita hai duong thing AN va CM .
& Loi giai
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Vidu 2: Cho hinh chép S.ABC c6 SA=SB=SC=A4B=a; AC=av2 va BC= a~/3 . Tinh cosin goc
giita hai duong thing SC va AB.
& Loi giai

Viduy 3: Cho hinh chép S.ABCD c6 day la hinh vuong ABCD canh 2a, SA L (ABCD) va SB = a5

Goi M latrung diém 4B va N la trung diém BC . Tinh cosin goc giita hai duong thang SM va
DN .
& Loi giai
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AV

Vidu 4: Cho hinh chép S.ABCD c¢6 ddy ABCD 1a hinh chit nhat c6 AB =a; AD = a\/E , SA L (ABCD)
va SA=2a.
a) Tinh cosin goc giira hai duong thang BCva SD .

b) Goi I 1a trung diém cia CD. Tinh cosin goc giira hai duong thang SB va Al .
& Loi giai
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Vidu5: Cho hinh chop S.ABCD c6 day la hinh thoi canh a, ABC =60°. Tam gidc S4B can tai Sva
thudc mat phiang vudng goc voi day. Biét rang SC tao v6i day mot goc 30°. Tinh cosin clia goc

gitra

a) SDva BC.

b) DH va SC véi H 1a chan duong cao ha tir S xudng mit day (ABCD).
& Loi gidi
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Vidu 6: Cho hinh chop S.ABCD c¢6 day la hinh thang vuong tai 4va Bcd AD =2A4B =2CD =2a va
SA L (ABCD). Biét rang SC tao véi ddy mot goc 60°. Tinh cosin goc giita:

a) BC va SD.
b) Al va SDvéi I 1a trung diém CD.
& Loi giai

Vidu 7: Cho hinh ling try ABC.A'B'C’ ¢6 day la tam giac déu canh a, hinh chiéu cua diém A’ xubng
mit ddy (ABC)tring véi trung diém ctia BC . Biét canh bén tao v6i mat day mot goc 60°.

a) Tinh tan goc tao boi B'C’ va A'C.
b) Cosin goc tao boi CC' va 4B.
£ Loi giai
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Vidu 8: Cho tir dién ABCD c¢6 AB vudng goc v6i mit phang (BCD). Biét tam giac BCD vudng tai C

a

va AB = ,AC = a2 ,CD =a .Goi E 1atrung diém ctia AC (tham khao hinh v& bén). Tinh

6
2
gbc gitra hai duong théng ABva DE .
A

C
s Loi gidi

GV. Phan Nhat Linh - @& SDT: 0817 098 716




Chwong 7. QUAN HE VUONG GOC TRONG KHONG TOAN 11 - KET NOI TRI THU'C

AL

Vidu 9: Cho tir dién ABCD c¢6 AB vudng goc v6i mit phang (BCD). Biét tam giac BCD vudng tai C

a

va AB = ,AC = a2 ,CD =a .Goi E 1atrung diém ctia AC (tham khao hinh v& bén). Tinh

6
2
goc gitra hai duong thang 4B va CE.

A

C
& Loi giai
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Vi du 10: Cho tir dién ABCD c6 AB=6, CD =3, gbc gitta AB va CD la 60°va diém M trén BC sao
cho BM =2MC . Mt phang (P) qua M song song v6i AB va CD cit AC,AD,BD lan lugt
tai N,P,Q. Dién tich MNPQ bing

& Loi gidi

Vidu 11: Cho tit dién ABCD c6 AB vudng goc véi CD, AB=4, CD=6. M la diém thudc canh BC
sao cho MC =2BM . Mit phing (P) qua M song song v6i AB va CD. Dién tich thiét dién
cta (P) voi tir dién la

&5 Loi gidi
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Vi dy 12: Cho hinh ling tru tam gidc déu ABC.A'B'C' ¢6 AB=a va AA =a~J2. Géc giita hai dudng
thang AB' va BC' bang

& Loi giai
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Dang 2: Chirng minh hai dwong thang vudng géc

. allb
Modi quan h¢ gitra quan h¢ song song va vuong goc: { i —clb
cla

Vi du 13: Cho hinh chép S.ABC c6 4B = AC, SAC =SAB. Chtirng minh S4 vudng géc véi BC.
& Loi gidi

Vi du 14: Cho hinh hdp ABCD.MNPQ c6 sdu mat déu 1a cac hinh vuong. Goi E, F lan luot 1a trung diém
cua AB va BC.
a) Chung minh: EF 1L BD, EF L AM .
b) Tinh goc gitta EF va AQ.
£ Loi giai

GV. Phan Nhat Linh - & SDT: 0817 098 716




Chwong 7. QUAN HE VUONG GOC TRONG KHONG TOAN 11 - KET NOI TRI THU'C

YYD
Vi dy 15: Cho hinh chop S.4BC ¢6 SA =SB =SC vi ASB=BSC =CSA. Ching minh ring S4 | BC,
SB L AC va SC 1 AB.

& Loi giai
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. . ALY
BN BAiTAP TY LUYEN
Cau 1: Cho hinh hdp chit nhdt ABCD.A'B'C'D" ¢6 AB=AD = V2 , AA' =2 . Tinh cosin gbc gitta hai
duong thang 4B’ va CD'.

Cau2: Cho lang tru déu ABC.4'B'C’ c6 tit ca cac canh bang a. Goi M, N lan luot 13 trung diém cua
céc canh AB,B'C'. Goi a la goc giita hai duong thang AC, MN. Tinh tanc .

Cau3: Cho hinh chop tir giac déu S.ABCD c6 SA = AB = a . Tinh goc giita hai duong thang S4 va CD

Cau4: Cho hinh chép S.ABCD c¢6 ABCD la hinh chit nhat. Biét AB=a~2, AD=2a, SA L (ABCD)
va SA=a~/2 . Tinh goc gitra hai dudng thing SC va AB.

Cau5:  Cho hinh lap phuong 4BCD.A'B'C'D' . Tinh goc giita hai dudng thang
a) A'B va B'C b) AC va A'D.

Cau 6:  Cho hinh chép S.ABCD c6 day ABCD 14 hinh vuéng, S4 L (ABCD). Goi H 1a hinh chiéu

vudng goc cua A trén SD . Cho SA4 = a3 ; ABCD 1a hinh vudng canh a. Goi G;G, lan lugt 1a
trong tim ABCD va ASCD . Tinh goc giita hai duong thang CD va GG, .

Cau7: Cho hinh chép S.ABCD c¢6 day la hinh chtt nhat 4B =2a, BC= a2 , SA=a va
SA L (ABCD).Goi M la trung diém SD. Tinh tane véi & géc giita hai duong thing SA va
CM .

Cau 8: Hinhchop S.ABC c6 S4, SB, SC doi mot vudng goc voi nhau va SA=SB=SC. Goi I 1a trung
diém cta 4B . Tinh goc giita ST va BC.

Cau9: Cho hinh chép S.ABCD c6 day ABCD 1a hinh chit nhat véi 4B =2a, BC =a . Céc canh bén
ctia hinh chép cung bang a~/2 . Tinh goc gitra hai duong thang 4B va SC .

Céu 10: Cho hinh ling try tam giac déu canh ddy bang a, canh bén c6 do dai av2. Tinh gbc gitra hai
duong thing 4B' va BC'.

a

23 (1,J lan luot 13 trung diém cua BC va AD).

Cau 11: Cho tor dién ABCD ¢c6 AB=CD=a,l] =

Xac dinh sé do goc giita hai duong thing AB va CD.
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A

BN WY BAI TAP TRAC NGHIEM

Cau 1:

Cau 2:

Cau 4:

Cau 9:

Cau 10:

Cau 11:

Cho hinh 1ap phuong 4BCD.A'B'C'D' . Géc giita hai duong thang BA' va CD bang
A. 60°. B. 90°. C. 45°. D. 30°.
Cho hinh chép S.ABCD cb6 tat ca cac canh déu béng nhau. Goi 7 va J lan luot 1a trung diém
cua SC va BC. S6 do clia géc (1J,CD) bing:
A. 90°. B. 45°. C. 60°. D. 30°.
Cho hinh chép S.ABCD co tit ca cac canh déu bang a. Goi I va J lan lugt 14 trung diém ciia
SC va BC. Géc giita hai duong thang IJ va SC bang
A. 60°. B. 45°. C. 90°. D. 30°.
Cho hinh ling try tam giac déu ABC.A'B’C’cd AB =a; AA’ = a3 . Géc giita hai duong thing
AB’ va CC’ bang
A. 30°. B. 60°. C. 45°. D. 90°.
Cho hinh lap phuong ABCD.A'B'C'D'. Géc giita hai dudng thang A'B va CD bang
A. 30°. B. 90°. C. 45°. D. 60°.
Cho hinh 1ap phuong ABCD.A,B,C,D, . Géc giita hai dudong thang AC va DA, bang
A. 60°. B. 90°. C. 45°. D. 120°.
Cho hinh lap phuong ABCD.A'B'C'D’ . Géc giira hai dudng thang A'D va B'C’ bang
A. 90 . B. 60 C. 30". D. 45 .
Cho hinh chop tir gidc S.ABCD c6 tit ca cac canh déu bang a . S6 do goc giita hai dudng thang
SA4 va CD bang
A. 30°. B. 90°. C. 60°. D. 45°.
Cho lang try ABCA'B'C’ ¢6 tat ca cac canh bang nhau (tham khéo hinh v&)
A B

BI

C'

Goc gitra hai dudng thang 4B va C'4’ bang

A. 30°. B. 60°. C. 45°. D. 90°.
Cho hinh lap phuong ABCD.A'B'C'D’ . Tinh gbc giita hai dudng thang CD' va AC'.
A. 45°. B. 60°. C. 90°. D. 30°.

Cho hinh lang tru dimg ABC.4A'B'C" ¢6 day l1a tam giac déu canh bang a3 va canh bén bang
a . Goc giita duong thang BB' va AC' bang
A. 90°. B. 45°. C. 60°. D. 30°.
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Céu 12: Cho hinh chép S.4BCD ¢ tit ca cac canh déu bang a. Goi I va J lan luot 1a trung diém cua
SC va BC. S6 do cua goc (F,C\D) béng
A. 90°. B. 45°. C. 60°. D. 30°.

Céu 13: Cho hinh lap phuong ABCD.A'B'C'D’ c6 canh bang a . Tinh goc tao bai duong thang A'B va
duong thang B'C .
A. 60°. B. 45°. C. 30°. D. 90°.

CAu 14: Cho ttr dién déu ABCD . Goi M, N lan luot la trung diém cac canh 4B va BC. Tinh s6 do goc
giita hai duong thaing MN va CD.
A. 30°. B. 60°. C. 45°. D. 90°.

Cau 15: Cho hinh lap phuong ABCD.A'B'C'D' . Géc giita hai duong thang BA' va CD bang
A. 90°. B. 45°. C. 30°. D. 60°.

Cau 16: Cho tir dién ABCD voi day BCD 1a tam giac vudng can tai C. Cac diém M,N,P,Q lan luot
1a trung diém cta 4B, AC,BC,CD . Géc giita MN va PQ bang
A. 45°. B. 60°. C. 30°. D. 0.

Cau 17: Cho hinh chép S.ABC c6 d¢ dai cac canh SA=SB=SC=4B=AC=a va BC= a2 . Géce
giita hai duong thing 4B va SC bang
A. 60°. B. 90°. C. 30°. D. 45°.
A . e iz aX C ac 1A L N R a\/E
Cau 18: Cho hinh chép ti giac déu S.ABCD c6 day la hinh vuong ABCD tam O canh a, SO = BN
goc giita hai dudng thing 4B va sD 1a
A. 120°. B. 60°. C. 30°. D. 90°.

Cau 19: Cho hinh hop chit nhit 4BCD.A'B'C'D’ . Biét 4B = A4’ = a, AD=a~J2 . Tinh goc gitta 4'C
va DD'.
A. 90°. B. 30°. C. 60°. D. 45°.

Cau 20: Cho hinh chép S.4BCD c6 day la hinh vuéng, 4C =24, SA = a2 va s4 vudng goc voi day
(tham khao hinh v€ bén).

S

Goc gitra hai dudng thang BC va SD

A. 90°. B. 30°. C. 45°. D. 60°.

Cau 21: Cho hinh chép tir gidc déu S.4ABCD co tit ca cac canh bang a . Goc giita hai duong thang SC
va BD bang
A. 30°. B. 45°. C. 60°. D. 90-.
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Cau 22:

Cau 23:

Cau 24:

Cau 25:

Cau 26:

Cau 27:

AL

Cho hinh lap phuong 4BCD - A'B'C'D’, goi M, N lan lugt 1a trung diém ctia 4D va B'C’ (tham
khao hinh bén duoi).

Dt
1 C’
Al ) N
AP
e C
M
A B
Goc giira hai duong thang MN va 44’ bang
A. 90°. B. 30°. C. 45°. D. 60°.

Cho hinh chép S.ABCD c6 ddy ABCD la hinh vuong canh a, canh bén S4 =24 va vuéng gbéc
v6i mit phiang day. Goi F 1a trung diém canh 4B va G 1a trung diém cua SF . Goi a 1a goc
tao boi hai dudng thang G va BD. Tinh cosa ?

A p WL c. 2 p. 2
41 41 41 82

Cho hinh chép S.4BCD c6 day hinh vudng, tam gidc S4B vudng tai S va SBA =30°. Mat
phing (SA4B) vudng goc voi mat phang day. Goi M la trung diém ciia 4B . Tinh cosin goc tao

boi hai duong thang (SM,BD).

1 A J36 A
A°\/§' B.ﬁ' C.?. D.T.

Cho hinh chdp S.4BCD c6 ddy 4BCD 1a hinh chir nhat. Biét S4 vudng goc voi day va
AB=8A=a,AC =2a . Tinh gbc giira hai duong thang SD va BC.

A. 30 B. 60°. C. 90", D. 45",
Cho tir dién ABCD ¢6 AB=CD=a.Goi M , N lan luot 14 trung diém cia 4D va BC. Xac
dinh d¢ dai doan thang A7 dé goc giira hai duong thang 4B va MN bang 30°.

a~'3 a~'3
A MN =2, B. MNzi. C. MN =—=. D. MN =2,

4 3 2 2
Cho hinh lang try ding ABC.4'B'C’ ¢6 day la tam gidc vudng tai 4, BA=2AC =2a, canh bén
AA' =2a, M 14 trung diém BC (minh hoa nhu hinh duéi). Cosin goc giira hai dudng thing
B'C va AM bang
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5 5 AL
A= B Y c. L p. L.
5 5 2 2

Cau 28: Cho hinh chop §5.4BCc6 ddy 4BC la tam gidc vudng can tai C. Tam gidc S4B vudng cén tai
s va BSC=60°. Goi M la trung diém canh SB, ¢ la goc giita dudng thing ABva CM .
Khang dinh nao sau ddy ding?

A cosq)——6 B. cos go——6 C cosgz)——3 D cosgo——6
. - 3 . . - 2 . . - 6 . . - 6 .

Cau 29: Chottrdién ABCD ¢6 AB=CD=a.Goi M va N lan luot 13 trung diém ctia AD va BC. Xac
dinh do dai doan thang AMN dé goc giita hai dudng thing 4B va MN bang 30°.
a3 a3
A. MN=Z. B. MN =—= C. MN =——, D. MN =2
2 2 3 4
Céu 30: Cho hinh chop S.ABCD ¢6 ddy ABCD 1a hinh vudng, canh bén SA vudng gbc véi miat phing
day, SA=AB =a. Goi M la trung diém cta SB. Goc giita AM va BD bang
A. 45°. B. 30°. C. 90°. D. 60°.

Cau 31: Cho hinh chdp S.4BCD c6 day la hinh vuéng ABCD canh bang a va cic canh bén déu bang
a.Goi M va N lan luot 13 trung diém cua 4D va sp. S6 do cia goc (MN,SC) bang
A. 30°. B. 45°. C. 60°. D. 90°.

Cau 32: Cho hinh chép S.4BCD c6 day ABCD la hinh thang vudng tai 4 va D, S4 vudng goc voi
mit phang day. Tinh cosin goéc giita hai duong thing Sp va BC  biét

AD:DC:a,AB=2a,SA=2"f
A B 2 c b 4
" V42 BN/ BN/ "J42

Cau 33: Cho hinh chép S.4BC c6 d6 dai cac canh S4=SB=SC=A4AB=AC=a va BC= aﬁ. Goc
gitra hai duong thiang 4B va SC 1a?
A. 60°. B. 90°. C. 30°. D. 45°.

HET-
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Pwong thang vudng géc véi mit phang

Puong thang A dugc goi 1a vudng géc v6i mit phang (P) néu A vudng goc voi moi dudng thing nam
trong (P).

Chu y: Khi A vuodng goc voi (P), ta con ndi (P) vudng goc voi A hodc A va (P) vudng goc v6i nhau,
ki hiéu A L (P).

Néu mot dudng thang vudng goc v6i hai duong thang cit nhau thude cting mot mét phang thi né vudng goc
v6i miat phang do.

S

Tinh chat

Tinh chét 1: C6 duy nhit mot mit phing di qua mot diém cho trude va vudng goc véi mot dudng thang
cho trudc.

@

Nhan xét: Néu ba duong thang doi mot phan biét a,b,c cing di qua mot diém O va cing vudng goc voi

mot duong thang A thi ba duong thang d6 cing ndm trong mit phang di qua O va vudng goc v6i A md ta

nhu hinh vé dudi day:
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A

)

7’

Chu y: Mit phang di qua trung diém ctia doan thang 4B va vudng goc voi duong thang 4B duge goi la
mit phang trung truc ctua doan thing 4B . Mit phang trung truc cta doan thang AB 13 tap hop cac diém
cach déu hai diém 4,B.

e

A/ N \B‘

(cx)

Tinh chét 2: C6 duy nhit mot dudng thang di qua mot diém cho trude va vudng goc v6i mot mit phiang
cho trudc.

(r)

Lién hé giira quan hé song song va quan hé vudng goc cia dwirng thang va mit phang

Chuy 1:
e Néu duong thang a vudng goc voi mit phang (P) thi cac duong thang song song véi a ciing vudng
goc voi (P).

e Hai dudng thang phan biét ciing vudng gbc véi mot mat phang thi song song véi nhau.
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AL

Chuy 2:
e Néu duong thing A vudng goc voi mit phing (P) thi A ciing vudng goc véi cac mit phang song song
voi (P)

e Hai mit phiang phan biét ciing vudng goc véi mot duong thang thi song song voi nhau.
A

a

/

)

/

(@)

Chu § 3:

e Néu duong thing A vudng goc véi mit phang (P) thi A ciing vuéng goc voi moi dudng thing song
song voi (P).

e Néu duong thing @ va mit phing (P) cung vudng goc v6i mot duong thang A thi a nim trong (P)
hodc song song vdi (P).

A

(P)
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Dang 1: Chirng minh dudng thang vuéng géc véi mat phang

Dé chimg minh duong thing d vudng géc véi mét phing (P) ta chimg minh:

e Duong thang d vudng géc voi hai dudng thing cit nhau ndm trong (P).

o Duong thing d song song véi dudng thing @ ma a vudng goc véi (P).

Vidu 1: Cho t dién ABCD c6 hai mit ABC va BCD la hai tam giac can c6 chung day BC. Piém I
1a trung diém cuia canh BC.
a) Chung minh BC L (ADI).
b) Goi AH la dudng cao trong tam gidc ADI . Chimg minh ring A4H L (BCD).
& Loi giai
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AL

Vidu 2: Cho hinh chop S.ABCD c6 dy 1a hinh vuéng canh a, SA L (ABCD).Goi M va N lan luot 1a

hinh chiéu cta diém 4 trén cac duong thang SB va SD.

a) Chimg minh ring BC L (SAB),CD L (S4D).
b) Chimg minh ring AM L (SBC), AN L(SCD).
¢) Ching minh rdng SC L (AMN) va MN //BD .
d) Goi K la giao diém cua SC véi mit phing (AMN). Chimg minh ring tir gidc AMKN c6
hai duong chéo vudng goc.
£ Loi giai
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A

Vidu 3: Cho tirdién ABCD c6 ba canh AB,AC, AD d61 mot vuong goc.
a) Chirng minh hinh chiéu vuong géc ctia dinh 4 1én mat phang (BCD) trung véi truc tam cua
tam giac BCD.
1 N 1 N 1 .
AH® AB® AC* AD’
¢) Chirng minh rang tam gidc BCD ¢ 3 goc nhon.

b) Chimg minh rang

& Loi giai
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AV

Vidu 4: Cho hinh chép S.ABCcd SA L (ABC), cac tam giac ABC va SBC la cac tam giac nhon. Goi

H va K lan luot 13 tryc tAm cta cc tam giac ABC va SBC. Ching minh rang:
a) AH,SK,BC dong quy.

b) SC L(BHK).
¢) HK L (SBC).
& Loi gidi

ViduS: Cho hinh chop S.ABCD c6 ddy ABCD la hinh thoi tdim Ova co S4=SC,SB =SD.
a) Chimg minh ring SO L (ABCD).
b) Goi 1,K lan lugt 1 trung diém cua B4 va BC. Ching minh rang /K L (SBD) va IK L SD
& Loi gidi
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Vidu 6: Cho hinh chép S.ABCD c6 day 1a hinh vudng canh . Mit bén SAB la tam giac déu, SCD 1a
tam giac vudng can dinh S. Goi 7,J lan luot 13 trung diém cta AB va CD.

a) Tinh cac canh cua tam giac SIJ, suy ra tam giac SIJ vudng.

b) Ching minh rang S7 1 (SCD); SJ L (SAB).

¢) Goi H l1a hinh chiéu ctia S 1én IJ . Chimg minh ring SH L (A4BCD).
2 Loi gidi

Vidu 7: Cho hinh chép S.4BC c¢6 diay ABC la tam giac can tai 4, diém / va H 1an luot 13 trung diém
cia AB va BC. Trén doan CI va SA lan luot 1dy hai diém M,N sao cho MC =2MI,

NA=2NS.Biét SH L (ABC). Ching minh MN L (4BC).
£ Loi gidi
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Dang 2: Chirng minh hai dwong thang vudng géc

Mudn chimg minh dudng thang ¢ vudng goc véi duong thang b, ta di tim mat phiang ( p ) chtra duong

thing b sao cho viéc chimg minh a L () dé thyc hién.

Vidu 8: Cho tir dién déu ABCD. Chirng minh céc cip canh ddi dién cia tir dién ndy vudng goc v6i nhau
tirng d61 mot.
& Loi gidi

Vidy 9: Hinh chép S.ABCD c6 canh S4 vudng géc véi mit phang (ABCD) va ddy ABCD la hinh
A . . . AB
thang vudng tai 4 va D v61 AD=CD = -

a) Goi / 1a trung diém ctia doan AB . Ching minh CI L 4B va DI 1 SC.
b) Chirng minh cédc mat bén cua hinh chép S.4BCD la cac tam giac vuong.
& Loi giai
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Vi du 10: Cho hinh ling tru ABC.A'B'C’ ¢6 ddy ABC la tam giac déu canh a . Canh bén CC’ vudng goc
véoiday va CC'=a.
a) Goi 7 1a trung diém ctia BC. Ching minh A/ 1 BC'.
b) Goi M 1 trung diém cua BB'. Chimg minh BC' 1 AM .

¢) Goi K 1a diém trén doan A'B’ sao cho B'K :% va J la trung diém ctia B'C’. Chirng minh
rang: AM 1 MK va AM 1 KJ .
& Loi giai
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Dang 3: Thiét dién

Gid st thiét dién 1a mot phan ctia mét phang (P) va (P) L d . Khi d6 ta tim mit trung gian () dé thiy
va (a) Ld —(a) // (P) va quy vé thiét dién c6 yéu tb song song da biét.

Vi du 11: Cho tit dién ABCD ¢6 ABCD déu, goi BH 1a dudng cao ctia ABCD, O la trung diém ctia BH
va A0 L(BCD),AO=BH =2a, trén OH lay diém / sao cho BI = x(a < x <2a), mit phing

() diqua I vavudng goc OH . Dyng va tinh dién tich thiét dién cta tir dién tao boi ().
s Lo gidi
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A

Vi dy 12: Hinh chop S.ABCD ¢6 ddy ABCD la hinh vuéng tim O canh a, SO L (A4BCD),SO =

a

6
-
Mit phing (P) di qua 4 va vudng gc véi SC. Xéc dinh va tinh dién tich thiét dién cua (P)
v61 hinh choép.
s Lo gidi

Vi du 13: Cho hinh chép S.4ABC c¢6 ddy ABC 1a tam giac déu canh a, cac canh bén déu bang #. Goi
I 1a trung diém cua BC, (&) la mit phing qua A va vudng goc v6i SI. Hay xéc dinh thiét
dién cua hinh chép véi mét phing («).

£ Loi giai
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ALY

Vi du 14: Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh vuong canh a c6 SA4vuong goc voi day,
SA=a\2 . Ké AH vuong goc voi SB.

a) Chirng minh SH = %
SB 3

b) Mit phiang (P) qua A vudng géc véi SB cét SC tai M. Tim thiét dién ciia hinh chop cét boi
(P) va tinh thiét dién do.
& Lo gidi
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Vi du 15: Cho hinh chop S.ABCD c6 day 1a hinh thang vudng tai A va D. Canh AB=2a, AD=DC=a
, SA L (ABCD),S4=a.

a) Chung minh (SBC) L (SAC).

b) Goi (o) 1a mit phang chira SD va vuéng géc voi mét phang (SAC). Xac dinh thiét dién cia

hinh chép cit béi (). Tinh dién tich thiét dién y.

¢) Mit phing (4) di qua trung diém M cta SA va N € AD, AN =x(0<x<a), vudng goc voi

(8S4D). Xac dinh va tinh dién tich thiét dién ciia hinh chép véi mét phang (3) theo a va x.
s Loi gidi
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AL

Vi du 16: Cho hinh chép déu S.4BC c6 day ABC la tam giac déu canh ¢ tAm O va SO =2a.Goi M 1a
diém thudc doan AO (M # A;M # O). Mit phing (o) di qua M va vudng goc véi A0.Dit

AM = x . Tinh dién tich S cua thiét dién tao boi (a) v&i hinh chop S.ABC.

& Loi giai
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ALY
a3
2

Vi dy 17: Cho hinh chép S.4BC c¢6 AABC vudng céntai B, SA L (ABC) va AB=BC=a, SA=
Diém M e 4B, AM =x(0<x <a), mit phang (@) di qua M vuéng goc véi AB.
a) Dung thiét dién duoc tao boi hinh chép véi mit phing («).
b) Tinh thiét dién cta thiét dién theo a va x.Tim x dé dién tich thiét dién 16n nhat.
& Loi gidi
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WY BAI TAP TY LUYEN

Cau1:  Cho hinh chép S.4BC c6 ddy ABC la tam gidc vudng tai B, SA4 L (ABC). Mit phang (o) di
qua trung diém M cia AB va vudng goc voi SB va cit AC, SC, SB lan luot tai N, P, Q.

Chung minh ring BC vudng goc véi mit phang (S4B).
& Loi gidi

Céu2: Cho hinh chép S.4BCD c6 ddy ABCD la hinh chit nhét, SA L (4BCD). Goi H,K lan luot 1a
hinh chiéu cia 4 1én SC, SD . Chiig minh rang 4K 1| (SCD) ?
£ Loi giai
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Cau 3: Cho hinh chop S.ABCD c6 ddy ABCD 1a hinh vuéng canh a. Goi O la tdm cua hinh vudng
ABCD . Biét SA 1 (ABCD) va SA=a. Ching minh ring BD 1 SC .

& Loi giai

Cau4: Cho tirdién ABCD c¢6 AB= AC=BC=BD=CD=a.Goi M, N lan luot la trung diém cua
BD, CD. Chang minh ring MN 1 AD
£ Loi giai
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Cau 5: Cho hinh chop S.ABCD c6 day la hinh thang vuong tai A vaD, AB=2CD va SA vudng goc
v6i day. Goi M 1a trung diém cua AB va H,I,K lan luot 14 hinh chiéu vudng goc ciia 4 1én
SM,SC,SD . Chimng minh rang HK 1 Al .

& Loi giai

Ciu 6: Cho hinh chop S.4BCD c6 tat ca canh bén va canh day déu bang nhau va ABCD 1a hinh vudng
tam O. Chimg minh rang SO L (ABCD)?
& Loi giai
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AV

Cau7: Cho hinh chép S.4BCD c6 ddy ABCD 1a hinh thoi tAm O. Biét rang S4 =SC, SB=SD.
a) Chimg minh ring SO L (ABCD).

b) Goi E, F lan luot 12 trung diém cua S4, SC. Chtrng minh rﬁng EF 1 SD.
£ Loi giai
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y /4 ,
Cau8: Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh vuéng, S4 L (ABCD). Goi H la hinh chiéu

vudng goc cia A trén SD . Chimg minh: AH 1 SC.
& Loi gidi
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Cau9: Cho hinh chép S.ABC c6 ddy ABC la tam giac vudng tai B. Biét AB =a, BC = 2a,canh bén

SA=a/5,54B = SCB =90°. (o) 1a mjt phing qua 4 va vudng goc voi SB. Tinh dién tich
thiét dién cua hinh chép S.4BC cét boi mit phang («)
&5 Loi gidi
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Cau 10: Cho hinh chop déu S.ABC c6 ddy ABC la tam giac déu canh a, tam O, duong cao
AA';80 =2a . Goi M 1a diém thudc doan OA' (M # A'; M # O) . Mt phang (a) diqua M va

vudng goc voi AA . Pat AM =x. Tinh dién tich cua thiét dién tao boi () véi hinh chop
S.ABC.

& Loi giai
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Cau 1:

Cau 2:

Cau 4:

Cau 7:

Cau 9:

Cau 10:

Cau 11:

Cau 12:

A

BN WY BAI TAP TRAC NGHIEM

Cho diém M va mit phang (a) ¢6 bao nhiéu duong thiang di qua diém M va vuéng goc voi
mit phing (o) ?

A. 2. B. V6 6. C.0. D. 1.

Cho hinh chép tam gidc déu S.4BC. Goi O la trong tdm ciia AABC . Pudng thing d L SO
(d @ (4BC)). Khi do

A. d//(ABC). B. d L(SBC). C. SO//AC. D. S4//0C .

Cho diém M va dudng thing a c6 bao nhiéu mit phang di qua diém M va vudng goc véi
duong thang a ?

A 2. B. Vo sb. C.0. D. 1.

Cho hinh chép S.ABC c6 S4 vudng gbe véi mat ddy (ABC). Ménh dé nao sau ddy 1a dung?
A. SA 1 SB. B. SA 1L SC. C.S4 1L AB. D. SB L SC.

Cho tam gidc ABC c6 bao nhiéu mit phang di qua diém 4 va vudng goc voi duong thang 4B
‘7

A. 2. B. Vo sb. C.0. D. 1.

Cho hinh binh hanh 4BCD tdm O c6 bao nhiéu dudng thang di qua diém O va vudng goc véi
mit phing (4BCD)?
A. 2. B. V6 s6. C.0. D. 1.

Cho hinh chép S.ABCD c¢6 ddy ABCD 1a hinh chit nhat va SB L BC . Ménh dé nao sau déy 1a
dang?
A. SA1(ABCD).  B.SBL(ABCD). C.BCL1(SAC).  D.BC L(S4B).

Cho hai duong thng phan biét a, b va mit phiang (P), trong d6 a L (P). Ménh dé nao sau day

la sai?
A.Néu b L (P) thi b//a. B.Néu b//(P) thi b La.
C.Néu b//a thi b L (P). D.Néu b L a thi b//(P).

Cho hinh chép S.ABCD c6 tit ca cac canh bén va canh day bang nhau va 4BCD 1a hinh vudng
tam O. Khang dinh nao sau day la khing dinh dung ?
A. S4 1 (A4BCD) B. SO L (4BCD)  C. 4B L(SBC) D. AC L (SBC)

Cho hinh chép tam gidc SABC c6 SA =SB va AC = CB. Khang dinh ndo sau diy PUNG?
A. BC 1 (SBC). B. SB 1 AB. C. SA L (4ABC). D. AB 1 SC.

Cho hinh chép S.ABCD c¢6 day 1a hinh vudéng va S4 vudng goc voi day. Khiang dinh nao sau
day dung?
A. AC L(SCD). B. BD 1(84D). C. ACJ_(SBD). D. BD 1 (SAC).

Cho hinh chép S.ABCD c6 day 1a hinh thoi tim O va SO L (4BCD). Khi d6 duong thang AC
vudng goc voi mit phiang nao sau dy?
A. (§4B). B. (84D). C. (SCD). D. (SBD).
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Céau 13: Cho hinh chép S.4BCD c6 ddy ABCD l1a hinh vuéng va SA4 L (ABCD). Ménh dé nao sau day

sai?
A. BC L (SA4B) B. CD 1 (SAD) C. BD 1 (SAC). D. AC 1 (SBD)

Céu 14: Cho hinh chép S.ABCD ¢6 SA L (ABCD) va ddy ABCD 14 hinh binh hanh. Chon khang dinh

dung trong cac khang dinh sau:

A. S4 1 SB. B. SA L CD. C. AB1 AC. D. AC L BD.
Cau 15: Cho hinh chép S.4BCD c6 day 1a hinh vudng, SA4 vudng goc voi mit phang day. Ménh dé nao
dudi day dang?
A. BA1(84C). B. BA L (SBC). C. BAL (S4D). D. BA 1 (SCD).

Cau 16: Cho hinh chép S.ABCD cé day ABCD 1a hinh vudng, S4 vudng goc v4i mit phang day. Khing
dinh nao sau day dung?
A. 4B 1 (S4D). B. AB 1(SAC). C. 4B 1(SBC). D. 4B 1 (SCD).

Cau 17: Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh chit nht, S4 L (ABCD). Khang dinh nao sau
day dung?
A. BD 1 SC. B. SC 1 SB. C.SD 1 SB. D. CD 1 SD.

Céu 18: Cho hinh chép S.4BC ¢6 SA L (ABC) va H la hinh chiéu vudng géc ciia S 1én BC . Hay chon

khang dinh ding?
A. BC L SC. B. BC 1 AC. C. BC L 4B. D. BC 1L 4AH .
Cau 19: Cho hinh chop S.ABCD c6 SA L(ABCD), day ABCD 1la hinh vuong. To 4 ké AM L SB.

Khiang dinh nao sau day 13 diang?
A. AM 1 (SBD). B. BC 1 (S4B). C. BC 1 (S4D). D. AM 1 (SAD).

Céu 20: Cho hinh chép S.ABCD c¢6 SA 1L (ABCD), day ABCD 1a hinh vudéng. M 14 hinh chiéu vudng
goc ciia 4 1én SB . Khang dinh nao sau day 1a ding?
A. AM 1 (SBD). B. BC L (S4B). C. BC 1 (S4D). D. AM 1 (SAD).

Céu 21: Cho hinh chép S.4BC ¢6 SA4 L (ABC) vaddy ABC latam giac vudng tai B. Goi [;J lan luot
1a trung diém ctia SC; SB.Khang dinh nao sau day diing?
A. AB 1 (SBC). B. IJ 1 (SAC).

C. IJ L(S4B). D. Tam gidc SCB vudng & C.
Cau 22: Cho tor dién OABCcd OA, OB, OC d61 mot vudng géc véi nhau. Ké OH vuong goc voi mat
phang (A4BC)tai H . Khdng dinh ndo sau day la sai?
A. BC L(A4HO). B. 04 1 (0BC). C. AH 1 BC. D. 4H 1 (OBC).
Céu 23: Cho hinh chép S.4BCD c¢6 day ABCD 1a hinh chit nhat, canh bén SA vudng goc véi mit phing
day. Goi AE, AF lan lugt 1a dudng cao ciia tam giac SAB va tam giac SAD. Khang dinh nao
dudi day la dang?
A. SC 1 (AFB). B. SC L (AEF). C. SC L(AEC). D. SC L (A4ED).

Céu 24: Cho hinh chép S.ABCD c6 SA vudng goc v6i mit phang (4BCD). Ménh dé nao sau déy 1a
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Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

Cau 30:

Cau 31:

Cau 32:

Cau 33:

Cau 34:

AL

A. SALSB. B. §4 1 8C. C.S41 4C. D. SBLSD.

Cho hinh chép S.ABCD c6 S4 vudng gbe véi mit day, tir giac ABCD 1a hinh vuéng. Ménh d&
nao sau day la ding?
A. SB 1 (ABCD). B. SC 1 (ABCD). C. BC L(S4C). D. BD 1 (SAC).

Ménh dé nao sau day sai?

A. Hai duong thang phan biét ciing vudng goc véi mot mit phang thi song song.

B. Hai mit phang phéan biét ciing vudng goc véi mot dudng thang thi song song.

C. Cho dudng thang A song song véi mit phang (a) . Puong thang nao vudéng goc véi duong
thang A thi cling vudng goc v6i mit phing (o).

D. Mot dudng thang va mot mit phiang (khong chira dudng thang da cho) cung vudng goc véi
mot dudng thang thi song song nhau.

Cho hinh chop S.ABCD c6 ddy ABCD 1a hinh chit nhat, canh bén S4 vudng goc voi day. Goi
H, K lan luot 14 hinh chiéu cua 4 1én SC, SD. Khrfmg dinh nao sau day dung?

A. 4H 1 (SCD). B. 4K 1 (SBD). C. SC L(4HK). D. SD 1 (AHK).

Cho hinh chép S.4BCD c6 day 1a hinh vudng canh a. Tam giac SAB déu va SC = a2 . Goi
H,K lan luot 13 trung diém ciia 4B va CD.Ménh dé nao sau déy 1a sai?

A. BC 1 (S4B). B. SH L (ABCD). C. AB1(S4D).  D.CD L(SHK).

Cho hinh 1ap phuong ABCD.A'B'C'D'. Pudng thang AC' vudng goc voi mit phing nio sau
day?
A. AC' L(BB'D'D).  B. AC' L(ABCD). C. AC' L(AA'D'D). D. AC' L(A'BD).

Cho tir dién S.ABC c6 day ABC 1a tam giac vudng tai B va S4 vudng gbc vi mat phang
(4BC). Goi M ,N 1an luot 1a hinh chiéu vudng goc cia A trén canh SB va SC . Khang dinh
nao sau day sai?

A. AM 1 SC. B. AM 1 MN . C. SA 1 BC. D. AN L SB.

Cho tir di€én OABC c¢6 ba canh OA4, OB, OC d6i mgt vudng goc voi nhau. Goi H 14 tryc tam
clia tam gidc ABC. Khang dinh nao sau diy sai?

A. AB 1 OC. B. OHL(ABC). C. OH 1L BC. D. OH L OA.

Cho hinh chop S.ABC c6 day 1a tam giac can tai 4, S4 vudng goc vé6i day, M 1a trung diém cua
BC, J1a trung diém ctia BM . Khing dinh nio sau diy dung?
A. BC L(S4M). B. BC 1 (SAC). C. BC 1 (S4B). D. BC L (S4J).

Cho hinh chép S.ABCD c6 day 1a hinh chir nhat tAm O, canh S4 vudng goc v6i mit phang ddy.
Goi H va K lan luot 14 hinh chiéu ciia 4 1én SB va SD . Hoi duong thing SC vudng goc voi
mit phiang nao trong cac mit phang sau day?

A. (AHD) B. (SBD). C. (AKB) D. (AHK)

Cho hinh chop S.ABC ¢6 SA L(ABC) va AB L BC . Hinh chép c6 bao nhiéu mit 1a tam giac

vuong?
A. 4. B. 3. C. 2. D. 1.
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Céu 35: Cho hinh chép S.4BC ¢6 SA L (ABC) va day 1 tam gidc déu ABC. Goi H la trung diém cia

AC, K 1a diém nam gitra S va C.Khang dinh nao sau day sai?
A. BH 1 AK . B. S4A 1 BH . C. BC 1 AK. D. SC L BH .

Céu 36: Cho hinh chép S.4BCD c6 day 1a hinh binh hanh tim O, S4 =SC,SB = SD . Khang dinh nao
sau day dang?
A. SAL(ABCD).  B. SO L(ABCD). C.SBL(ABCD). D.SC L(ABCD).

Céu 37: Cho hinh 1ap phuong ABCD.A'B'C'D’ . Pudng thang AC' vudng goc voi mit phang nio sau day?
A. (4'BD). B. (4'DC). C. (4CD"). D. (4'B'CD).

Céu 38: Cho hinh chép S.ABCcd S4 L (ABC) c6 ddy ABC 1a tam gidc déu. Khing dinh nao sau day

sai?
A. (S4B) L (4BC).

B. Goi H 14 trung diém cia BC. Khi d6 AHS 14 gbc giita hai mit phing (SBC)va (ABC).
C. Géc gitra hai mit phang (SBC)va (SAC)1a ACB .
D. (SAC) L (4BC)

Céu 39: Cho tir dién ABCD ¢6 AB = AC va DB =DC.Goi E 1a trung diém ciia BC . Khang dinh nao
sau day sai?
D

A. BC L AD. B. BC L AE. C. AB L DE. D. BC L (ADE).

Ciu 40: Cho tr dién ABCDc6 DA vudng goc v6i mit phang (ABC), tam gidc ABC vudng tai B, AH

1a duong cao cta tam giac DAB . Khang dinh nao sau day dung?

D
(/
A C
.
B
A. BD 1 AC. B. AB 1 DC. C. AH 1 AC. D. AH 1. DC.
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Cau 41: Cho hinh chép S.ABC c6 ddy ABC la tam gidc can tai A, canh bén S4 vudng goc véi day, M
1a trung diém BC, J 1a trung diém BM . Khang dinh nao sau day diing?
A. BC L (SA4C). B. BC L (SAM). C. BC L (S4J). D. BC L (S4B).

Cau 42: Cho tir di€n OABC c6 OA4,0B,0C d6i mot vuong goc véi nhau. Goi H 1a tryc tdm tam giac
ABC . Khing dinh nao sau day 12 sai.

A. AB 1 OC. B. OH 1 (ABC). C. OH 1L BC. D. OH 1L A0.

Céau 43: Cho hinh chép S.4BCD c6 day 1 hinh thoi tim  ,S4 = SB = SC = SD . Ménh dé nao duéi day
dang?
A. SI 1 (ABCD). B. AD 1 CD. C. BC L AC. D. SB 1 (ABCD).

Céu 44: Cho hinh chop tam gidc S.ABC c¢6 SA =SB va AC = CB.Khing dinh nao sau diy ding?
A. BC 1 (84C). B. SB 1 4B. C. S4 1 (4BC). D. AB 1 SC.
Céu 45: Cho tir dién ABCD ¢6 AB= AC =2, DB = DC = 3. Khang dinh nao sau diy ding?
A. DC L (ABC). B. AC L BD. C. AB L(BCD).  D.BC L AD.

Cau 46: Cho tir dién S.ABCD c6 ddy ABCD la hinh chi nhat va S4 vudng géc véi mat phang (ABC)
.Goi M , N lan luot 1a hinh chiéu vuong goc cua A trén canh SB va SD . Mit phrfmg (AMN)

cat SC tai K.
Khang dinh 1 : AK 1 SC

Khang dinh 2 : AM 1 SC
Khiang dinh 3 : BD L SC
C6 bao nhiéu khang dinh ding trong cac khang dinh trén ?
Al B. 0. C.3. D.2.
Ciau 47: Cho hinh chép S.4BC day ABC la tam giac déu, SA vudng goc véi day. Goi M, N lan lugt 1a

trung diém ctia 4B va SB. Ménh dé nao sau day sai?

A.CM L SB. B. NC L 4B. C. AN L BC. D. MN 1L MC.
Cau48: Cho hinh chop S.ABCD co day la hinh vudng canh 2a, mit bén SABIa tam gidc déu va

SC =2a+2 .Goi H,K lan luot 14 trung diém cua AB va AD . Khing dinh nao sau dy Sai?

A. CK L (SHD). B. CK 1L SD. C. AC LSK. D. CK 1 (SBC).

Cau 49: Cho tir dién OABCcd OA,0B,0C d6i mot vuong goc véoi nhau. Goi H 1a truc tdm tam giac
ABC. Khang dinh nao sau day sai?
A. AB 1 OC. B. OHL(ABC). C. OH 1 BC. D. OH 1 0A.

Cau 50: Cho hinh chép S.4BCD c6 ddy ABCD la hinh chitnhat véi AB=a, AD=a/3. S4 L (ABCD)
va SA=2a. Goi I 1a hinh chiéu vudng goc ciia 4 1én SB va (P) la mit phang chira A va
song song v6i BC . Dién tich thiét dién cia mit phang (P) véi hinh chép S.4BCD .

2 2 2 2
A 9«/Ea . B. 9x/Ea . C. 9\/§a . D. 9x/§a .
25 5 25 25
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Cau 51: Cho hinh chép S.ABCD cé SA vudng goc vé6i day. Mit phang (a) qua A4 vudng goc voi SC

tai H, cit SB, SD lan luot tai / va K. Mait phéng qua /,K song song voi SC cit cac canh
BC,CD lan luot tai E va F . Biét SC hop v6i diy mot goc 60°. Tinh dién tich tir giac AECF
, biét dién tich tir gidc AITHK bang 10.

A. 1243, B.w. C % D. 4/3.

3 T3
Céau 52: Cho tir dién ABCD c6 AB =x (x >0), cac canh con lai bang nhau va bang 4. Mit phang (P)
chtra canh AB va vudng goc v6i canh CD tai 1. Dién tich tam giac I4B 16n nhit bang:

A 12 B. 6 C. 83 D. 43

Cau 53: Cho hinh chop S.ABCD c6 S4vudng goc voi dady, ABCD 1a hinh vuong canh a2, SA=2a.
Goi M la trung diém canh SC, (a) 1a mat phang di qua A4, M va song song véi duong thang

BD. Tinh dién tich thiét dién cta hinh chép S.4BCD bi cit béi mit phing (o).

A. 124342 B. 2\35 a> C. 8342 D. 4/34*
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QUAN HE VUONG GOC
TRONG KHONG GIAN

PHEP CHIEU VUONG GOC.
BAI @ GOC GI’A PUO'NG THANG VA MAT PHANG

IY.Y Y LY THUYET CAN NHO
Phép chiéu vudng goc

e Phép chiéu song song 1én mit phang (P) theo phuong A vudng goc véi (P) duoc goi la phép

chiéu vudng goc 1én mt phang (P).
Chi y:

e Phép chiéu vudng goc 1én mot mit phing 13 mot trudng hop dic biét cua phép chiéu song song nén
n6 ¢6 moi tinh chat cta phép chiéu song song.
e Phép chiéu vudng gbc 1én mit phang (P) con dugc goi don gidn la phép chiéu 1én mit phang (P)

. Hinh chiéu vuéng goc H' cta hinh H trén mit phang (P) con duoc goi 13 hinh chiéu cua H 1én

mit phang (P).
Pinh ly ba dwong vudng goc:

e Cho duong thing a va mit phang (P) khong vudng géc véi nhau. Khi d6, mot duong thang b
nam trong mit phing (P) khong vudng goc véi dudng thang a khi va chi khi b vudng goc voi

hinh chiéu vuéng goc a’ cia a trén (P).

w
\N
x
a’ ;"
’ ’
() M é N
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GOc gitra dwong thang va mit phang
| B
L=
(P) P\ H

Hf B /
(P) (P

e Néu dudng thiang a vudng goc véi mat phéng th1 ta noi rang goc giita duong thang a va mat

phang (P) bang 90°.

e Néu duong thiang a khong vudng goc véi mit phang (P) thi goc giita @ va hinh chiéu a' cta no
trén (P) duoc goi 1a gbc gitra duong thing a va mit phang (P).
Chu y: Néu « 1a géc gitta duong thing @ va mit phiang (P) thi 0<a <90°.
Nhén xét:
A

AN

.
(P) H

e Chodiém A c6 hinh chiéu H trén mit phang (P). Liy diém O thudc mit phing (P), O khong
trung H . Khi d6 goc giita duong thing 4O va mit phang (P) béng goc AOH .
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IR :¥ /S  ruAN LOAI VA PHUONG PHAP GIAI TOAN

Dang 1: Xac dinh géc gitra canh bén va mit phang day

AN

- A
P) H

Tim goc giira canh bén S4 va mat day (4BC)
e Goi H 14 hinh chiéu vuéng géc cia S trén mit phing day (ABC).
e Nhu vdy HA la hinh chiéu vudng géc ctia S4 trén (ABC).

e ——

e Viy (84;(4BC))=(S4; HA) = SAH .

Vidu 1: Cho hinh chép S.ABC c6 day ABC la tam giac vuong tai B, c6 AB=a;BC= a3 . Biét
SAL(ABC), SB tao véi day mot géc 60° va M 1a trung diém cua BC.

a) Tinh cosin géc gilta SC va mit phang (ABC).
b) Tinh cosin géc gilta SM va mit phang (ABC).
& Loi gidi
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ALY

Vidu2: Cho hinh chép S.4BCD , day 1a hinh chir nhat c6 4B =2a; AD = a . Tam giac SAB déu va thudc
mit phang vudng goc vai day.
a) Tinh goc gilta SB,SC va mit phiang (ABCD).

b) Goi / 1a trung diém cta BC. Tinh tan géc gitta S7 va mit phing (ABCD).
s Loi gidi
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AV

Vidu 3: Cho hinh chép S.4BCD, c6 day la nira luc gidc déu canh a, AD =2a . Biét S4 L (ABCD) va

duong thang SB tao v6i day mot goc 45°.
a) Tinh cosin goc tao boi cac canh SC,SD va mat day (ABCD).

b) Goi / 1a trung diém cta CD, tinh tan goc tao bi SI va mit phing (ABCD).
& Loi gidi
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Dang 2: Goc gitra canh bén va mit phang chira dwong cao

(P)

Tim géc gifta canh bén SB va mit phang (SHA) véi (SHA) L (ABH).
e Dung BK L AH ,c6 BK L SH = BK L (SHA).
e Suy ra K 1a hinh chiéu vudng géc cia B trén mit phang (SAH ).

e Viy (SB;(S4H))=(SB;SK)=BSK .

Vidu 4: Cho hinh chép S.4BCD c6 day 1a hinh chit nhat c6 4B =a, AD = a~/3,54 L (ABCD). Biét SC
tao voi day mot goc 60°. Tinh cosin goc tao boi:

a) SC va mit phing (S4B);SC va mit phing (SAD).
b) SD va mit phing (SAC).
&5 Loi gidi
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Vidu 5: Cho hinh chép S.ABCD c6 day la hinh thoi tam O canh a, BD = a\/g, SA4 L (ABCD) .Biét SC

tao voi day mot goc 60°. Tinh tan goc tao boi:
a) SC va mit phing (SA4B). b) SD va mit phing (SAC).
£ Loi giai

Vidu 6: Cho hinh chép S.ABCD c¢6 day 1a hinh chir nhat ABCD, hinh chiéu vudng géc cua dinh S 1én
mat day la diém H thudc canh 4B sao cho HB =-2HA . Biét AB = 3,AD=06 va SH =2.Tinh
tan goc tao bai:

a) SA va mit phang (SHD). b) SB va mit phing (SHC).
& Loi giai
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Vidu 7: Cho hinh lang tru ABCD.A'B'C'D" c¢6 ddy ABCD 1a hinh chit nhat c6 AB =2a,AD = 2a+3,

hinh chiéu vudng goc cua A’ 1én mit phiang (ABCD) tring v6itim O cua hinh chit nhat ABCD,
biét canh bén 44’ tao véi ddy mot goc 60°. Tinh cosin goc tao véi A'C va mit phang (A4'BD)
&5 Loi gidi

Vidu 8: Cho hinh ling tru dimg ABC.A'B'C’ ¢6 day la tam giac déu canh «. Tinh goc tao béi A'C va

mit phing (ABB'A') biét A4’ ="~

2
S
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Dang 3: Gdoc gilra dwong cao va mat bén

(#)

Tim goc giita duong cao SH va mit phang (S4B).
e Dung HE | AB,HF | SE .
e Tact: AB L SH = AB 1 (SHE)=> AB L HF .
e Mitkhac HF L SE=> HF 1 (SAB)=> F 1a hinh chiéu vudng géc cia H trén mit phing (SAB)

. Vay (SH:(5AB))  (HF3SF) - FiSF

Vidu 9: Cho hinh chép S.4BC,cé ddy ABC 1a tam giac déu canh 24.Canh bén S4 = a3 va vuong goc
v6i ddy. Tinh goc gitta SA va mat phang (SBC).
& Loi giai
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Vi du 10: Cho hinh chép S.ABCD c¢6 déy 1a hinh chit nhat c6 AB =a, AD =2a,SA=2a va SA L (ABCD)
. Tinh tan goc giita S4 va cdc mit phang (SBC),(SBD) va (SCD).

& Loi giai
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Vi du 11: Cho hinh chép S.ABCD c¢6 day 1a hinh thang vuéng tai 4 va B ¢c6 AD=2A4AB=2CD =2a va
SA L (ABCD). Biét rang SC tao v6i ddy mot goc 60°. Tinh tan géc gitta S4 va cdc mit phing

(SBC),(SCD) va (SBD).

& Loi giai
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Vi du 12: Cho hinh chép S.ABCD , c¢6 day 1a nira luc gidc déu canh a, AD =2a . Biét SA L (ABCD) va

duong thang SB tao v6i day mot goc 60°.
a) Tinh tan goc tao boi S4 va (SBC). b) Tinh goc tao boi SAva (SCD).
& Loi gidi
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Vi du 13: Cho hinh ling tru 4BC.4'B'C" ¢6 day 1a tam giac déu canh a, hinh chiéu vudng goc ctia B’ 1én
mit phang day tring véi trung diém H cia canh 4B, duong cao B'H = %Ta . Tinh cosin goc gitra
dudng thing B'H va mit phang (BCC'B').

& Loi giai
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IS BAITAP TY LUYEN

Caul: Cho hinh chép S.ABCD c6 day la hinh thang vuong tai 4 va B ¢c6 AD =2a,CD =a va tam

giac ACD vudng tai C, canh bén S4 = a3 va vuong goéc voi day. Tinh goc gitta duong SC
va mit phang (A4BCD)
£ Loi giai

Cau2: Cho hinh chép S.4BC c6 day la tam giac vuodng tai C, goi M 1a trung diém AB. Biét
SM 1 (ABC) vatam giac SAB déu. Tinh géc gitta SC va (4BC)
£ Loi giai
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Cau3: Cho hinh chop S.ABC c6 ddy ABC la tam giac vudng cin v6i AB = AC =a, mat bén (SAC)

1a tam gidc déu va nam trong mit phang vudng goéc véi day. Tin tang cta goc gitta SB va mit
phang day
£ Loi giai

Cau4: Cho hinh chép S.ABCD c6 day ABCD la hinh vudng canh 2a, S4 vudng gbc v6i mit phing
déy va SA=2a. Tinh goc giita duong thang SD va mit phang (SAC)
& Loi giai
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Cau5: Cho hinh chop S.4BC c6 day 1a tam giac déu canh @, S4 vudng goc voi mat phang day va

SA = 37(1. Goi M 1a trung diém cua BC. Xac dinh goc giita duong thang SM va mit phing

(4BC)
& Loi gidi

Cau 6: Cho hinh lang try ding ABC.A'B'C' c6 day la tam giac vuong tai A, AB=a, AC = a3 va
AA' =2a. Tinh goc giita duong thing BC' va mit phang (A4'B'C’)
& Loi giai

GV. Phan Nhat Linh - @& SDT: 0817 098 716




Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

AL

Cau7: Cho hinh chép S.ABCD c6 ddy ABCD1a hinh chit nhat voi AB =a, AD =2a . Biét SA vudng

gbc v6i mit phing day va SB = a~/5 . Tinh goc giita duong thing SD va mit phing (ABCD)
& Lo gidi

Cau 8:  Cho hinh lap phuong ABCD.A'B'C'D" ¢6 canh bang a. Goi M, N 1 hai diém thay dbi lan

243 . ,
lugt trén cac canh 4B, A'D' sao cho MN = \/3—a. Tinh goc gitra duong thang MN va mat

phiang (ABCD)
& Loi giai
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Cau9: Cho hinh chép S.4ABCD c6 day 1a hinh thoi tam O, AABD déu canh a2 , SA vuong goc véi

3a\/§

mit phang day va SA = — Tinh géc gitta duong thang SO va mit phang (ABCD)

& Loi giai

Ciu 10:  Cho hinh chop S.4BCD c6 déy 12 hinh thoi canh 2a, ABC = 60°, SA=a~/3 va SA L (ABCD)
. Tinh géc gitta S4 va mit phang (SBD).
&5 Loi gidi
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Cau 11: Cho hinh ling try tam giac déu ABC.A'B'C’ c6 tit ca cic canh bang a. Tinh goc giita duong
thang AB' va mit phing (A4BC).
& Loi giai

Cau 12: Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh vuéng canh a, SA=a~/3, SA L (ABCD). Tinh
goc gitta duong thing SD va mit phang (ABCD)
& Lo gidi
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Céu 13: Cho hinh chép S.4BCD ddy 13 hinh thoi canh 2a, ABC = 60°,54 = a3 va S4 1 (ABCD). Tinh

goc gitta S4 va mit phang (SBD).
s Loi gidi

Cau 14: Cho hinh chép S.ABCD c6 day ABCD la hinh vudng canh a, S4 vudng goc véi mit phang
(ABCD) va S4 = @. Tinh goc giita dudng thang SC va mit phang (4BCD)
& Loi giai

n GV. Phan Nhat Linh - @& SDT: 0817 098 716




Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

AL

Cau 15: Cho hinh chép S.4BCD c6 ddy ABCD1a hinh chit nhat v6i AB =a, AD =2a. Biét SAvudng

gbc v6i mit phing day va SB = a~/5 . Tinh géc giita duong thing SD va mit phing (ABCD)
& Lo gidi

Céau 16: Cho hinh chép tr giac S.ABCD c¢6 ddy ABCD la hinh chir nhat. Biét AB=a, AD=2a,
SA=a~2 va 54 vudng goc voi day. Tinh goc gitta SC va mat phiang (S4B).
£ Loi giai
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Céu 17: Cho hinh chép tt gidc déu S.ABCD c6 tat ca cac canh bang a. Goi M 1a diém nam trén canh
SD sao cho SM =2MD . Tinh gié tri tan cia géc gitta dudng thing BM va mit phang (4BCD)

& Loi giai

Cau 18: Cho hinh chop S.ABCD c6 ddy ABCD la hinh vudng canh a; S4 = a2 va 54 vuong goc voi
mit ddy (ABCD).Goi M ; N lan luot la hinh chiéu vudng géc ctia dinh A4 1én c4c canh SB

va SD. Tinh géc gitra duong thing SB va mit phang (AMN)
&5 Loi gidi
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A

Cau 19: Cho hinh chép §.4BCD c6 ddy ABCD la hinh thoi, BAD = 60°, tam gidc SBD la tam gidc déu,
SA=2S8C. Tinh cdsin ciia goc hop béi dudng thang SB va mit phang (4BCD).

& Loi giai
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG TOAN 11 - KET NOI TRI THU'C

ALY

Céu 20: Cho hinh chop tir giac déu ABCD c6 canh day bang a, O 1a tim cua ddy va SO =a. Goi « 1a
goc gilta SA va mit phang (SDC). Tinh sine

& Loi giai

Céu 21: Cho hinh lap phuong ABCD.A'B'C'D'. Goi ¢ la goc gitta dudng thang AC' va mit phing
(A'BCD"). Tinh tang
£ Loi giai
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y /4

Cau 22: Cho hinh chop S.ABC c¢6 SA L(ABC), ddy ABC la tam giac vudng tai B va AB=2a,

BC =2a+/3, mit phing (SBC) tao véi ddy mot goc 60°. Goi a la goe gitta duong thang SC
va mit phing (A4BC). Tinh tana
& Lo gidi

Cau 23: Cho hinh 1ap phuong ABCD.A'B'C'D’. Goi M ,N lan luot 1a trung diém cua canh AC va B'C’
. Goi « la géc hop giita dudng thang MN va mit phang (A'B'C'D'). Tinh gi4 tri cta sina .
& Loi gidi

GV. Phan Nhat Linh - @& SDT: 0817 098 716 _




Chwong 7. QUAN HE VUONG GOC TRONG KHONG TOAN 11 - KET NOI TRI THU'C

Cau 24: Cho hinh chop S.ABCD c6 day ABCD 1a hinh vudng, SA =SB =SC = SD cung hop voi day
mot géc 30°. Tinh goc hop béi duong thang SC voéi mit phing (SBD)
&5 Loi gidi
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

Céu 25: Cho hinh chép tir gidc déu S.4BCD c6 canh day bang « tim O. Goi M, N lan luot 1a trung
diém ciia S4 va BC. Goc giita duong thang MN va mit phang ABCD bang 60°. Tinh tan goc
gitta dudng thing MN va mit phing (SBD)?

& Loi gidi
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TOAN 11 - KET NOI TRI THU'C

A

Chwong 7. QUAN HE VUONG GOC TRONG KHONG

BN WY BAI TAP TRAC NGHIEM

Cau 1: Cho hinh 18p phuong ABCD.A'B'C'D" (tham khao hinh bén). Gia tri sin cua goc gitra duong
thing AC' va mit phang (ABCD) bang

E yds
,:/Effé"{ """""""""" c
A D

Cau 2: Cho hinh hgp chitnhat ABCD.A'B'C'D' c6 AB=AD =2 va AA'= 22 (tham khao hinh bén).
Goc giira duong thang CA' va mit phang (4BCD) bang

A. 30°. B. 45°. C. 60°. D. 90°.
Cau3: Cho hinhchép S.4BC c6 SA vudng gbc v6i mit phing (ABC), SA =2a, tam gidc ABC vudng
cantai B va AB= V2a .(minh hoa nhu hinh v& bén).

S
A C
B
Géc giira dudng thang SC va mit phang (A4BC) bang
A. 60°. B. 45°. C. 30°. D. 90°.
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

Cau4: Cho hinh chop tir giac déu S.ABCD c6 tht ca cac canh bang a. Goi M 1a trung diém cua SD .
Tang cua goc giita dudng thang BM va mit phang (ABCD) bang

™

NRE B Y3

C.2 D
2 3 3

1

3

Cau5:  Cho hinh chép S.4BC c6 SA vudng gbc v6i mit phang (ABC), SA =2a, tam gidc ABC vudng
tai B, AB=a, BC = a+/3. Géc giita dudng thing SC va mit phing (ABC) bang
A. 90°. B. 30°. C. 60°. D. 45°.

Ciu 6:  Cho hinh chép S.4BC ¢6 SA vudng gbéc voi mit phang (ABC), SA= JV2a, tam giac ABC
vuong can tai B va AC =2a (minh hoa nhu hinh bén). Géc giita duong thang SB va mit phing
(ABC) bang

B

A. 30°. B. 45°. C. 60°. D. 90°.
Cau7: Cho hinh chép S.4ABC va c6 day ABC la tam giac vudng tai B, AB =a,BC =3a; SA vudng

goc v6i mat phang day va S4 = V304 . Goc gitta duong thang SC va mit day bang
S

A. 45°. B. 90°. C. 60°. D. 30°.
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG TOAN 11 - KET NOI TRI THU'C

Cau 8:

Cau 9:

Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

AL

Cho hinh hop chit nhat ABCD.A'B'C'D' ¢6 AB=a, AD =2-2a, A4' =~[3a (tham khao hinh
bén). Géc giita duong thing A'C va mit phing (4ABCD) béng

A’ D’
P I - )
B - \C
A. 45°. B. 90°. C. 60°. D. 30°.

Cho hinh chép S.4ABC c6 ddy ABC 1a tam giac déu canh a, canh S4 vudng goc voi mit phang
day va SA =2a, goi M la trung diém ctua SC . Tinh cosin clia gbc o 1a goc giita duong thang
BM va (ABC).

A. cosa:—7. B. cosa:2—7. C. cosazﬂ. D. cosa:—S.
14 7 7 7

Cho hinh chép S.4BC c6 day 1a tam giac déu canh a, S4 vudng goc v6i mit phang day va
SA =a.Gbc gitta SB va mit phang day bang

A. 45°. B. 60°. C. 30°. D. 90°.

Cho hinh lang try dung ABC.A'B'C' c6 day ABC la tam giac vuong can tai B c¢6 AB=a,
AA' = a2 . Goc giita duong thing A'C v6i mat phiang (A4'B'B) béng

A. 60°. B. 30°. C. 45°. D. 90°.

Cho hinh chép S.ABCD cé day ABCD la hinh chit nhat, AB = a2 , AD =a, canh bén S4
vudng goc v6i mit phang day va SA=a. S6 do cua goc giita dudng thing SC va mat phang
(S4B) bang

A. 30°, B. 90°. C. 60°. D. 45°.

3a~2
2

va vudng goc véi mit phing day. Goc giita dudng thing SO va mit phang (ABCD) bang:

A. 60°. B. 45°. C. 30°. D. 90°.

Cho hinh chép tir gidc déu S.ABCD c6 canh AB =a va SA=2a . Tinh tan cta goc giita duong

thang S4 va mit phing (4BCD).

A 3. B. V7. C.+\5. D.g.

Cho hinh chép S.ABCD c6 day 14 hinh thoi tim O ; tam gidc ABD déu canh a2 ; SA =

Cho hinh chop S.4ABC c6 day ABC la tam giac vudng tai B,AB=a, ACB =60°. Biét S4
vudng goc v6i mit phing ddy va SA =2a . Goéc gitta SC va mit phang (ABC) bang
A. 45°. B. 60°. C. 90°. D. 30°.
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Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

Cau 21:

AL

Cho hinh chép S.ABCD c¢6 day ABCD la hinh vudng canh a, SD =a va SD vudng goc véi
mit phang ddy. Tinh goc gitta duong thdng SA4 va mit phang (SBD).

S

A. 60°. B. arcsin%. C. 45°. D. 30°.

Cho hinh chép S.4BCD c¢6 day ABCD 14 hinh thoi canh a; ABC = 60" va SB = a . Hinh chiéu
vudng goc cua diém S 1én mit phing (ABC) trung véi trong tam tam gidc ABC . Goi ¢ 1a goc

gitta dudng thing SB va mit phang (SCD). Tinh sing.

J3 1 1 V2

A. singp=—. B. singp=—. C.sinp=—. D. sinp=—.
4 ) @ 4 @ > 4 >
Cho hinh chép S.4ABCD c6 day ABCD 1a hinh vudng canh «, hinh chiéu vudng goc ciia S 1én
mat day la trung diém M cia canh AD,SM = #. Goi N la trung diém cua canh BC. Tinh
sin ctia goc gitra SN va mit phiang (SBM).
2 3 V3 1
A —. . . C. —. D. —.
V35 V35 2 2

Cho hinh chép S.4BCc6 ddy ABC 1a tam giac vuodng tai 4. Tam gidc SBC la tam giac déu va
nam trong mat phang vudng goc véi day. S6 do cua goc giita dudng thing S4 va (ABC )bfmg

A. 45°. B. 60°. C. 30°. D. 75°.

Cho hinh chép S.ABCD c6 day la hinh vudng canh a3 , SA vudng goc v6i mat phang dat va
SA=a~/2 (minh hoa nhu hinh bén). Géc giita dudng thing SC va mit phing (ABCD) bang
A. 45°. B. 30°. C. 60°. D. 90°.

Cho hinh chép S.ABCD goi M 1a trung diém canh 4B . Biét day 1a hinh vudéng canh bang a,
SM 1 (ABCD), tam gidc SAB déu (minh hoa nhu hinh v&).

N
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG TOAN 11 - KET NOI TRI THU'C

‘ AL
Ki hiéu ¢ goc giita SDva (ABCD), khi d6 tang bang

Cau 22: Cho hinh ldp phwong ABCD.A'B'C'D' canh a. Goi «a la goc giita A'C va (ADD'A’). Chon
khang dinh dung trong cac khang dinh sau?

A. a=30°. B. a =45°. C. tana:L. D. tana:i.

N7 5

Cau 23: Cho khbi liang try dimg ABC.A'B'C' ¢6 BB=a, ddy ABC la tam giic vudng cén tai B va
AC = a3 . Géc giita C'4 va mp (ABC) bang
A. 60°. B. 90°. C. 45°. D. 30°.

Cau 24: Cho hinh lang try ding ABC.A'B'C' ¢6 day ABC la tam giac vudng tai B c¢6 canh
AB=+/2, BC =+/3 vacanh A4’ =+/15 . Géc giira duong thing 4'C va mit phing (ABC) béng

Ar (rr

N

A. 30°. B. 60°. C. 45°. D. 90°.
Cau25: Cho hinh ling tru démg ABC.A'B'C' biét tam giac ABC vudéng tai B,

AB=a, BC=a~J2,44' = % . Goi I 1a trung diém cua A'B’. Tinh goc giita duong thang CI
va mit phing (A4BC).
A’ '
BV
A. 30°. B. 45°. C. 60°. D. 90°.

Cau 26: Cho hinh chop S.ABC c6 day ABC latam gidc vudngtai B, AB=a, BC =2a, SA vudng goc
v6i mit phang déy va SA = J15a (tham khdo hinh bén dudi )
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AL
s
4
B
Goc gitta duong thang SC va mit phang day bang
A. 45°. B. 30°. C. 60°. D. 90°.
Cau 27: Cho hinh chép S.4ABCD c6 (SAB) L (ABCD), c6 day ABCD la hinh vudng, tam gidc SAB
vuong tai S, SA=a,SB = a3 . Gia tri tan cta goc gitta dudng thing SC va mit phang
(4BCD) 1a
A N2 B Y3 c. 5L D. 3.
7 5 17
Cau 28: Cho hinh chép S.ABCD c¢6 (SAB) L (ABCD) c¢6 ddy ABCD la hinh vudng, tam giac SAB
vuong tai S, SA=a, SB= a3 . Gia tri tan cia goc gilta duong thang SC va mit phang
(ABCD).
A N2 B Y3 c. Y5t D. 3.
7 5 17
Cau 29: Cho hinh chop S.ABCD c6 day ABCD 1a hinh thang vuong tai 4 va B, AB=BC=a,
AD =2a; canh bén S4 vudng goc véi mit phang (ABCD) va SA = a2 . Goc giita duong thing
SC va mit phang (SAD) bang
S
D
B C
A. 30°. B. 60°. C. 45°. D. 90°.
Cau 30: Cho hinh chop tir giac déu S.ABCD c6 tat ca cac canh bang a. Goi M 1a diém nam trén canh

SD sao cho SM =2MD. Gié tri tan ciia goc gilta duong thdng BM va mit phiang (ABCD)

bang
A.ﬁ. B.l. C.l. D.ﬁ.
5 3 5 3
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Cau 31:

Cau 32:

Cau 33:

Cau 34:

Cau 35:

Cau 36:

Cau 37:

Cho hinh lang try dtmg ABCD.A'B'C'D' ¢6 day ABCD la hinh binh hanh va tam giac ACD
) " ) 2 )
vuong can tai 4, AC =2a . Biét A'C tao voi day mot goc @ thdéa man tana = 7 Goi [ la

trung diém CD. Géc giira dudng thing 4C va mit phang (A4'CD) béng

Af Df
T o
B C
A. 45°. B. 30°. C. 90°. D. 60°.

Cho hinh 18p phuong ABCD.A'B'C'D'. Goi a 1a géc giita duong thing AC’ va (A'BCD’). Khi
d6 gié tri ciia tana bang

Al 1. B. V2. c. L D. 2.

V3 V3
Cho hinh chép S.ABCD c6 ABCD l1a hinh thoi tam [, canh a, gbc BAD =60°. Biét
SA=8B=S8D = aT . Goi « la gbc gitta duong thang SD voi (SBC). Tinh gié tri sinx .

Al B Y5 c. 22 b.
3 3 3

W | o

Cho hinh chép S.4BC c6 day la tam gidc ABC vudng cén tai A, BC=a, va SA 1 (A4BC),

a

SA = . S6 do goc gitra dudng thing SB va mit phang (ABC) bang

6
2
A. 30°. B. 75°. C. 60°. D. 45°.

Cho hinh chép S.ABCc6d SAvudng gbe v6i mit phang (ABC), SA= a~/3. Tam gisc ABC
vuong can tai A c6 BC = a2 . Goe giita duong thing SC va mit phang (ABC )béng
A. 30°. B. 45°. C. 60°. D. 90°.

Cho hinh chép S.4BC c6 ddy ABC 1a tam giac déu canh bang 2a. Tam gidc SAB 14 tam giac
vudng can tai S va nam trong mit phang vudng goc voi day. Tinh goc gitra dudng thing SC va
mat phang ABC ?

A. 60° B. 30° C. 45° D. 90°

Cho hinh chép S.ABCD c6 day ABCD la hinh vuong canh a; SA = a2 va S4 vuodng goc véi
mit day (4BCD).Goi M ; N 1an Iuot 1 hinh chiéu vudéng goc cua dinh A4 1én cac canh SB

va SD. Khi d6 géc giita dudng thing SB va mit phang (AMN ) bang
A. 45° B. 60° C. 30° D. 90°
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AL

Cau 38: Cho hinh chop S.ABC c6 SA L (ABC) va SA= a5, day la tam giac vuong tai 4 voi AB=a
, AC =2a.Goi a la goc giita duong thang S4 va mit phang (SBC). Gia trj clia tan o bang

J5 2 C2\/§
L

A —. B. —. D. 2.

5 5
Cau 39: Cho hinh chop S.4ABCD c6 day la hinh vuong ABCD, SA L (ABCD) va SA= AB. Goi E,F
lan luot 14 trung diém cua BC,SC . Goc gitta £ F'va mat phéng (S4D) béng.
A. 45°. B. 30°. C. 60°. D. 90°.
Cau 40: Cho hinh chop S.ABCD c6 ddy ABCD la hinh vuong, canh bén S4 vudng goc voi
day. Biét ring 4B =a,SD =a~/5. Géc gitta dudng thing AC va mit phing (SCD) thugc
khoang nao dudi day?
A. (0°;20°). B. (20°;40°). C. (40°;60°). D. (60°;80°).
Céu 41: Cho hinh chép tir gidc déu S.ABCD c6 canh day bang a, canh bén bang a2 . Do 16n goc gitra
duong thang SA va mat phang day bang
A. 45°. B. 75°. C. 30°. D. 60°.

Cau 42: Cho hinh chép S.ABCD c6 day ABCD 1a hinh vuong canh a, canh bén S4 vudng goc vo1 mat
phang (ABCD) va SA=a (nhu hinh v& minh hoa). S6 do goc giita duong thang SD va mat
phang (S4B) bang:

A. 90°. B. 60°. D. 30°.

Cau 43: Cho hinh chop S.ABCD c6 day la hinh vudng véi AC = 5+/2 . Biét SA vudng goc véi mit phing
(ABCD) va SA=5. Géc gitta SD va mit phing (SAB) béng

S

A. 45°. B. 90°. C. 30°. D. 60°.
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Cau 44:

Cau 45:

Cau 46:

Cau 47:

Cau 48:

Cau 49:

Cau 50:

Cau 51:

ALY

Cho hinh chép S.ABC c6 SA=SB=CB=CA, hinh chiéu vudng goc ciia S 1én mit phang
(ABC) tring véi trung diém I cua canh AB . Goc giira duong thang SC va mit phang (ABC)
bang

A. 45, B. 30". C. 90. D. 60 .

Cho hinh hdp chit nhat ABCD.A'B'C'D’ ¢6 AB = a~2,BC=a, AA' = a[3 . Géc giira duong thing
AC' va mjt phing (ABCD) béng

B

D

BLY

A. 45°. B. 60°. C. 30°. D. 90°.

Cho hinh chép S.4BCD c6 day 1a hinh thoi tim O, tam gidc ABD déu canh a2 . 54 vuong
) 2 8 )
gbéc voi mat phang day va S4 = %a. Hay tinh goc gilta duong thang SO va mat phang

(ABCD).

A. 45°. B. 30°. C. 60°. D. 90°.

Cho hinh chép S.ABC c¢6 day ABC la tam giac vudng can tai C, tam gidc SAB déu va nim
trog mit phing vudng goc v6i mit day. Canh SC tao v6i mit phing (ABC) mot goc 1a ¢ . Tinh
tang .

V6 V3

A. tan¢)=\/§. B. tan(p=\/§. C. tango=7. D. tan(p=T.

Cho hinh chép S.4BC c6 canh S4 vuong goc véi ddy, tam gidc ABC vudngcantai B, AB=a
va SC = a+/5 . Géc giita duong thing SB va mit phing (ABC) bang
A. 60°. B. 45°. C. 30°. D. 90°.

Cho hinh chép S.ABCD c6 day 1a hinh chit nhit c6 canh 4B =a va AD = a3, SA vuong goc
v6i mit phang ddy va SA = 2a . Goc giita duong thang SC va mit phang (ABCD) bang

A. 90°. B. 30°. C. 60°. D. 45°.

Cho hinh chép S.4BC ¢6 SA L (ABC), tam gidc ABC déu canh a va SA=a. Tim géc giita
SC va mit phiang (A4BC).

A. 45°. B. 90°. C. 30°. D. 60°.

Hinh hop ABCD.A'B'C'D' ¢6 AB=AA'=AD=a va A'AB=A'AD = BAD = 60°. Tinh c«sin
cua goc gilta dudng thing CD' va mit phing (A'4AD):

NECS B Y ¥ p. 23
3 2 4 3
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Céu 52: Cho hinh chop déu S.ABCD c6 canh day bang a, AC cit BD tai O.Khoang cach giira S4 va
CD bing d6 dai doan SO . Tinh sin ctia goc giita canh bén va mat phang day.

NES p VI3 c. 1o p. 4
5 5 5 5

Cau 53: Cho tam gidc ABC vudng tai 4. Mit phing (P) chira BC va hop v6i mit phing (ABC) géc
a, (0°<a<90°).Goi B, y lan lugt 1a goc hop boi hai duong thing 4B, AC va (P). Tinh

gié tri bidu thirc P = cos®  +sin” B +sin’ y.
A. P=0. B. P=-1. C. P=2. D. P=1.
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QUAN HE VUONG GOC
TRONG KHONG GIAN

BAI @ HAI MAT PHANG VUONG GOC .
%

IY.Y Y LY THUYET CAN NHO

Goc giira hai mit phang, hai mit phang vuéng goc

bf

2
=

Q)

\D

Cho hai mt phang (P) va (Q). Lay céc dudng thang a, b twong tmg vudng goc véi (P), (Q). Khi do

goc gifta @ va b khong phu thudc vao vi tri cia a, b va duoc goi 1a goc giita hai mit phing (P) va (Q).
Hai mit phang (P) va (Q) dugc goi la vudng goc véi nhau néu géc giira chiing bang 90°

Chu y: Néu ¢ la géc giita hai mét phang (P) va (Q) thi 0< 9 <90°.

Piéu kién hai mit phang vudng géc

P

Hai mit phang vudng goc voi nhau néu miat phing nay chira mot duong thiang vuéng goc voi miat phing

kia.
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A

Tinh chit hai mit phang vudng goc

/

Tinh chit 1: Vi hai mit phing vudng goc v6i nhau, bat ki dudng thang ndo nam trong mit phang nay ma
vudng goc voi giao tuyén ciing vudng goc v6i mit phing kia.

P

(1)

Tinh chat 2: Néu hai mat phang cit nhau va ciing vudng goc véi mat phing thi ba thi giao tuyén cta ching
vudng goc voi mit phang thi ba do.

Goc nhi dién

Hinh gdm hai nira mat phing (P), (Q) c6 chung bo a duoc goi la goc nhi dién., ki hiéu 1a [P,a,0].
Duong thing a va céc nira mit phang (P), (Q) tuong tmg dugc goi la cac canh va cac mit ciia géc nhi

dién do.

&) ;

T mot diém O batki thudc canh @ cta goc nhi dién [P,a,Q] vécactia Ox, Oy twong tmg thude (P), (Q)

@

va vudng goc véi a. Géc xOy dugce goi la mot gée phing ciia gbe nhi dién [P,a,0] (goi tt 1a goc phing
nhi di€n). S do cua gdc xOy khong phu thudc vao vi tri cua O trén a, dugce goi la s6 do cua gdc nhi dién

[P,a,Q] .

Mit phing chita géc phang nhi dién xOy ctia [P,a,Q] vuéng gbc véi canh a.
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A

e S do cua gbc nhi dién cod thé nhan gia tri tir 0° dén 180°. Goc nhi dién dugc goi la vudng, nhon,

td néu n6 c6 sd do twong tmg bang, nhé hon, 16n hon 90° .

e DGi v6i hai diém M, N khong thudc duong thang a, ta ki hiéu [M,a,N] 1a géc nhi dién ¢6 canh

a va cac mat tuong ung chira M, N .

e Hai mat ph'fmg cit nhau tao thanh bdn g6c nhi dién. Néu mot trong bodn g6c nhi dién do 1a goc nhi

4D

dién vuong thi cac goc nhi di€n con lai cling 14 géc nhi dién vudng.
Mot so hinh ling tru dac biét

a) Hinh lang tru ding

¢ Hinh lang tru dung la hinh lang tru c6 cac canh bén vudng goc voi mat day.

e Hinh lang tru drng c6 cadc mat bén la cac hinh chitr nhat va vuong goc voi mat day.

b) Hinh ling tru déu
e Hinh ling try déu 1a hinh lang tru c6 day 1a da giac déu.
e Hinh lang try déu c6 cac mit bén 1a cac hinh chit nhat c6 cung kich thuoc.

¢) Hinh hop ding
e Hinh hop dung 1a hinh lang tru ding, c6 day la hinh binh hanh.
e Hinh hop ding c6 cac mat bén 1a cac hinh chir nhat.

d) Hinh h¢p chir nhat
e Hinh hop chir nhat 1a hinh hp dung c6 day 1a hinh chir nhat.
e Hinh hop chit nhat c6 cdc mat bén la cac hinh chit nhat. Cac dudong chéo cua
hinh hop chit nhat c6 d6 dai bé“mg nhau va chung cit nhau tai chung diém cua
moi duong.

d) Hinh 13p phuong
e Hinh lap phuong 13 hinh hop chit nhat c6 tit ca cac canh bang nhau.
e Hinh lap phuong c6 tit ca cac mat Ia hinh vuong.

prmmmmbenaaaas
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TOAN 11 - KET NOI TRI THU'C

A

Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN

n Hinh chép déu va hinh choép cut déu

e Hinh chop déu 1a hinh chép c6 day 1a da giac déu va cac canh bén bang nhau.
e Mot hinh chop 1a déu khi va chi khi d4y ciia n6 1a mot hinh da giac déu va hinh chiéu cua dinh 1én
mit phiang day 14 tim cua mat day.

e Hinh gém cac da giac déu 44,..A4,, BB,..B, va cic hinh thang cin 4, 4,B,B,, A,4B;B,....
A A BB, 1a mot hinh chép cut déu (n6i don gian 1a hinh chép cut duge tao thanh tir hinh chép déu
S.A,A,...4, sau khi cit di chop déu S.B,B,...B, ), ki hi¢ula 4,4,...4,.B,B,...B,.

e Cac da gidc A A4,...A,.B|B,...B, duogc goi la hai mdt day, cac hinh thang 4, 4,B,B,, A,4;B;B,....
A,A4B,B, dugc goi la cac mat bén ciia hinh chop cut. Cac doan thang 4,B,, 4,B,,...A,B, duoc goi

la cac canh bén; cac canh cua mat day dugc goi la cac canh day cua hinh chop cut.
e Poan thing KO nbi hai tdm cua day duoc goi 1a duong cao ctia hinh chop cut déu. Do dai cia
duong cao duoc goi 1 chiéu cao cta hinh chop cut.
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

IR :¥ /S  ruAN LOAI VA PHUONG PHAP GIAI TOAN

Dang 1: Chirng minh hai mat phang vudng goc

Dé chimg minh hai mat phang (P) va (Q) vudng géc véi nhau ta s& chimg minh

e Mot dudng thing d nim trong mit phang (P) vudng géc voi mit phang (Q) hodc nguoc lai,
mot dudng thang ndo d6 nim trong mét phang (Q) va vudng goc v6i mit phang (P).

e Goc giita hai mat phiang (P) va (Q) bang 90°.

Viduy 1: Cho hinh chép S.4BC c6 day la tam gidc ABC vudng tai B va S4 L (ABC).
a) Chung minh (SBC) L (S4B).
b) Goi AH va AK lan luot 1a dudng cao trong tam gidc SAB va SAC. Chimg minh
(SBC) L(AKH).
¢) Goi D la giao diém ctia HK va BC. Ching minh ring (SAD) L (SAC).
& Loi gidi
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

AV

Vidu2: Cho tir dién 4BCD c6 canh AB vudng goc v6i mit phang (BCD). Trong tam giac BCD vé

cac duong cao BE va DF cét nhau tai O. Trong mit phang (ACD) vé DK vudng goc voi AC
tai K. Goi H la tryc tdm cua tam giac ACD.
a) Chimg minh mit phiang (ADC) vuéng géc véi mét phing (4BE) va mit phing (ADC)
vudng géc voi mit phing (DFK).
b) Chirmg minh ring OH vudng gbc véi mit phang (ACD).

s Loi gidi
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

AL

Vidu 3: Cho hinh chép S.ABCD ¢6 ddy ABCD 1a hinh thoi tim O canh a va BD =a. Biét canh

SA = é va vudng goc v6i mit phing (ABCD). Chimg minh ring:
a) (SAC) L(SBD). b) (SCD) L (SBC).
s Loi gidi

Vidu4: Cho hinh chop S.4BCD cb diy ABCD 1a hinh chit nhat, biét AB=a, AD = a2, SA=a va
SA L (ABCD). Goi M 1a trung diém ctia AD, I la giao diém cua BM va AC. Chimg minh
ring (SAC) L (SMB).

&5 Loi gidi
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

AL

Vidu5: Cho hinh chép S.ABCD c6 day ABCD la hinh vudng canh 2a, tam gidc SAB can tai S va

nam trong mat phang vudng goc véi day. Goi H 1a trung diém ciia 4B. Biét S4 =SB = a2.
a) Chimg minh rang SH L (ABCD).
b) Chirng minh tam giac SBC vudng.
¢) Chung minh (S4D) L (SA4B); (SAD) L (SBC).
& Loi giai

Vidu 6: Cho hinh chop S.ABCD c6 day ABCD 1a hinh vudng canh a. Mdt bén SAD la tam giac can tai
S va nam trong mit phang vudng goc véi day. Goi M, N, P lan luot 13 trung diém cua SB, BC
va CD.

a) Chung minh (S4D) L (S4B).
b) Chimg minh AM 1 BP va (SBP) L(AMN).
£ Loi giai
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

AL

Vidu 7: Cho hinh chop S.4ABCD c6 ddy ABCD la hinh vuéng, S4 L (A4BCD).

a) Ching minh (SAC) L (SBD).
b) Chitng minh (SAD) L (SCD).
¢) Goi BE va DF la dudng cao trong tam gidc SBD. Chimg minh ring (ACF) L (SBC);
(AEF) L (S4C).
& Loi giai
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

AL

Vidu 8: Cho tam gidc ABC vudng tai A. V& BB' va CC' cing vudng goc véi (ABC).

a) Chimg minh (A4BB') L (ACC").
b) Goi AH, AK 1a cac dudng cao cia AABC va A4AB'C'. Chimng minh (BCC'B') va (AB'C’)
cung vudng goc voi (AHK ).

s Loi gidi
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

Dang 2: Xac dinh goc gitra mat bén va mat day.

Tinh goc giita mit phang (SAB) va mat phang day (ABC).

e Dung duong cao SH L (ABC), dung HE 1 AB.

e Khido 4B L(SEH)= ((SAB);(4BC))= SEH.

Vidu9: Cho hinhchép S.ABCD c6 S4 L (ABCD), day 1a hinh chit nhat ABCD v61 AB =a; AD = a 3.
Biét rdng mt phiang (SCD) tao véi ddy mot goc 60°.
a) Tinh cosin goc tao béi mit phang (SBC) va mit ddy (ABCD).

b) Tinh tan goc giita mat phang (SBD) va mt phang (ABCD).
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

AV

Vi du 10: Cho khéi chop S.ABC c¢6 ddy ABC 1a tam gic vudng tai B c6 AB = a\/g; BC =a, tam giac

SAC 1a tam giac can tai S va thudc mat phiang vudng goc véi day. Biét duong thang SB tao voi

day mot goc 60°. Tinh géc ((SBC);(4BC)).
& Loi giai

Vi du 11: Cho hinh chép S.ABCD c6 ddy ABCD la hinh thoi, c6 4B =2a va goc BAD =120°. Hinh
chiéu vudng goc cua S xudng mit phang day (4BCD) tring véi giao diém / cia hai dudng

chéo va SI = %. Tinh goc tao boi mit phing (S4B) va mit phing (ABCD).
& Loi gidi
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

Vi du 12: Cho hinh chép S.ABCD c6 day ABCD 1a hinh thang vuong tai 4 va B ¢c6 AD=2a va
AB = BC = a. Hai mat phing (SAB) va (SAD) cing vudng goc véi day. Biét mét phang (SBC)

tao voi déy (ABCD) mot goc 60°. Tinh tan gbc tao bdi mét phang (SCD) va (SBD) véi mit
phing (ABCD).
s Loi gidi

Vi du 13: Cho hinh ling try ABC.A'B'C' ¢6 day la tam giac déu canh 2a. Hinh chiéu vudng goc ctia A’
1én mit phing (ABC) la trung diém ciia canh AB, goc gitta duong thing A'C va mit day

(ABC) bang 60°. Tinh cosin goc gitta mat phang (A'AC) va mit ddy (ABC).
& Loi gidi
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

Dang 3: Xac dinh goc gitra hai mat bén

Tinh goc giita hai mat bén (SAC) va (SBC).

e Cich 1: Tinh géc giita 2 duong thing a va b lan lugt vudng goc véi mit phang (SAC) va
(SBC).

e Cich 2: Dyng duong cao SH L (ABC).
Lay diém M bat ky thuoc AC, dung MN L HC.
Lai ¢6: MN L. SH = MN L (SHC)= MN L SC.

Dung MK 1 SC = SC L (MKN)=> ((W)) = (MK KN).

Vi du 14: Cho hinh chép S.ABC ¢6 S4 vudng goc véi mit phang (ABC), ddy ABC tam gidc vudng tai
, e a\/g , ,  n . 2 \
B ¢b AB=a, BC =a/3. Biét S4 = — tinh goc gitra hai mat phang (SAC) va (SBC).
& Loi gidi
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

AL

Vi dy 15: Cho hinh chép S.4BCD ¢6 ddy ABCD 14 hinh thoi canh a ¢6 ABC =60°, SA L (ABC) va

SA4 = a. Tinh cosin goc gitra:
a) (SBC) va (SCD). b) (S4D) va (SCD).
& Loi gidi
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

Vi du 16: Cho hinh chép S.ABCD c6 day ABCD la nia lyc giac déu canh a voi AD =2a, biét rang
SA L (ABCD) va mit phang (SCD) tao véi ddy mot goc 45°. Tinh cosin géc giita 2 mét phang
(SCD) va (SBC).
s Loi gidi
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

AL

Vidu 17: Cho hinh chép S.ABCD c6 ddy ABCD la hinh chit nhat v61 4B =a; AD = a~/3, canh bén
SA 1 (ABCD). Biét mit phang (SBC) tao v6i midt ddy mot goc 60°. Tinh cosin goc giira hai mit
phang (SBC) va (SCD).

& Loi gidi
Vi du 18: Cho hinh chép S.4BCD c6 day 1a hinh vuéng tim O, canh a. Biét S4 L (ABCD), tinh d¢ dai
doan thdng S4 dé goc giita mit phang (SBC) va (SCD) bang 60°.
& Lo gidi
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

Vi du 19: Cho hinh chép S.4BCD c¢6 day ABCD 1a nta lyc giac déu canh a véi AB =2a, biét rang
SA L (ABCD) va SA = a~/3. Tinh tan goc giita 2 mit phing (S4B) va (SCD).
&5 Loi gidi
Vi du 20: Cho hinh lang try tam giac déu ABC.A'B'C' ¢6 AB = 243 va A4’ =2. Goi M va N lan luot
1a trung diém ciia A'C’ va A'B'. Tinh cd-sin cla goc tao bdi hai mit phing (AB'C’) va
(BCMN).
&5 Loi gidi
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

AL

Vi du 21: Cho hinh chop S.ABC c6 tam giac ABC vudng tai B va ACB =30°. Tam giac SAC la tam
gidc déu va thudc mat phang vudng goc véi (ABC). Xét diém M thudc canh SC sao cho mét

phang (MAB) tao v6i hai mit phang (SAB);(4BC) géc bang nhau. Tinh ti s Z\A;[_i' )

& Loi giai
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Dang 4: Xac dinh va tinh sd do géc nhij dién

§ N/ .

(@

Ta xac dinh goc nhi dién tao boi hai mit phang (P) va (Q) theo 3 budc:
Buéc 1: Tim giao tuyén a =(P)(0).
Buéc 2: Tim x < (P):xLa va yc(Q):yLa.
Buéc 3: Két luan [P,a,0]

Vi du 22: Cho tr dién S.ABC c6 cac canh SA4, SB, SC d6i mot vudng goc va SA=SB=SC=1. Goi «
1a goc phang nhi dién [S,BC, A]. Tinh cosa ?
2 Loi gidi
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

ALY

Vi du 23: Cho hinh chép S.4BCD c¢6 day ABCD 1a hinh thang vudng tai 4 va B, biét AD =2a,

. 6 : 2
AB =BC =a, canh bén S4 vudng gdéc voi mat day va SA4 = %. Goi E la trung diém cua

AD . Tinh s6 do ctia géc phang nhi dién [S,BE, 4].
& Lo gidi

Vi du 24: Cho hinh lang try dimg ABC.A'B'C’ ¢6 tit ca cac canh bang nhau. Goi ¢ s do ctia goc phang
nhi dién [4',B'C’', A]. Tinh ¢?
& Loi gidi
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

Vi du 25: Cho hinh chop S.ABCD cb6 day ABCD 1a hinh thang vudng tai 4 va D, canh bén S4 vubng
gdc voi mat day va SA = a~J2 . Biét AB =2A4D =2DC =2a. Tinh sb do cia goc phang nhi dién
[C.SB, A].
& Loi giai
Vi du 26: Cho hinh chép S.4BC c6 canh day bang 3a va canh bén 2qa. Tinh s do nhi dién [S,BC, A4].
& Loi giai
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

ALY

Vi du 27: Cho mit phang (P) vadiém M ndm ngoai (P).Ké MA vudng gbe voi mat phang (P) va MB,

MC 1a hai duong xién d6i véi mit phang (P). Cho biét MA=a; MB,MC tao véi mit phing
(P) cac goc 30° va MB L MC.
a) Tinh d¢ dai BC
b) Tinh s6 do nhi dién [M,BC, 4].
& Loi gidi
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Dang 5: Bai toan dwng thiét dién c6 yéu t6 vudng goc.

Vi dy 28: Cho ttr dién SABC c6 ddy 1a tam gidc ABC déu canh a, S4 L (ABC) va SA=a. Tim thiét
dién cua tir dién SABC véi (a) va tinh dién tich thiét dién trong céac truong hop sau:
a) («) qua S va vudng goc voi BC.
b) (a) qua A va vudng goc véi trung tuyén SI cua ASBC.
& Loi gidi
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

A

Vi du 29: Cho hinh chép S.4BC c6 ddy ABC la tam giac déu canh a, cic canh bén déu bang #. Mat

phing () di qua 4, song song véi BC va vudng géc v6i mit phang (SBC), xac dinh thiét
dién ctia mét phang (@) vé6i hinh chép va tinh dién tich thiét dién.
s Lo gidi
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Vidu 30: Cho hinh chép S.ABCD c6 ABCD la hinh thang vuong tai 4 va B v6i AB=BC =a,
AD =2a, SA 1 (ABCD) va SA=2a. Goi M 1a mét diém trén canh AB, (o) 1a mat phang qua
M vavudng goc véi AB. Pat x =AM (0<x<a).
a) Tim thiét dién cta hinh chép v6i (). Thiét dién la hinh gi?
b) Tinh dién tich thiét dién theo a va x.
& Loi giai
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AL

Vidu 31: Cho tr dién SABC c6 day ABC la tam giac vudng cén dinh B, AB=a, SA L (ABC) va

SA=a+/3. Piém M 1a mét diém tuy ¥ trén canh AB, diat AM = x,(0<x<a). Goi () la mat
phing qua M va vudng goc v6i AB.
a) Tim thiét dién cua t&r dién SABC véi (a).
b) Tinh dién tich cta thiét dién theo a va x. Tim x dé dién tich nay c6 gia tri 16n nhat.
& Loi gidi
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ALY

Vi du 32: Cho hinh chép S.4BCD c6 ddy 1a hinh vudng canh a, SA L (ABCD). Goi (a) la mit phing

chira AB va vudng géc v6i mit phiang (SCD).

a) (o) cit khdi chop S.4BCD theo thiét dién 1 hinh gi?

b) Biét SA = a. Tinh dién tich thiét dién tim dugc & cau a.
& Loi gidi
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AL

Vi du 33: Cho hinh chop S.ABCD c¢6 day 1a hinh vuong ABCD tdm O vacé S4 L (ABCD). Giasu («)

1a mit phang di qua 4 va vudng géc véi SC, (@) cit SC tai 1.
a) Xac dinh giao diém K cta SO vé&i mit phang (a).
b) Chirng minh mit phing (SBD) vudng gbe véi mit phang (SAC) va BD//(a).
¢) X4c dinh giao tuyén d ctia mét phang (SBD) va mit phang (o). Tim thiét dién cét hinh chop
S.ABCD bé&i mit phang ().
d) Biét ring AB = a; SA = a~/2 Tinh dién tich thiét dién tim dugc & cu c.
&5 Loi gidi
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Vi du 34: Cho hinh chop S.ABCD c6 day la hinh thang vudéng ABCD vuong tai A va D, c6 AB =2a,
AD=DC =a, vacd SA L (ABCD), SA=a.

a) Chimg minh (S4D) L (SCD), (S4C) L (SBC).
b) Goi () la mit phang chira SD va vudng gbe véi mét phang (SAC). Xac dinh thiét dién cia
hinh chép S.4BCD véi mit phing () va tinh dién tich thiét dién.

& Loi giai

- GV. Phan Nhat Linh - @& SDT: 0817 098 716




Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

IS BAITAP TY LUYEN

Caul: Cho hinhchép S.4BC ¢6 SA L (ABC).Goi H 1a hinh chiéu ciia 4 trén BC.

a) Ching minh rang (S4B) L (ABC) va (SAH) L (SBC).

b) Gia su tam giac ABC vuong tai A,ZI&Z’ =30°,AC =a,S4 = #. Tinh s6 do cta goc nhi
dién [S,BC,A].
& Loi gidi

GV. Phan Nhat Linh - & SDT: 0817 098 716




Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

AL

Cau2: Cho hinh 1ap phuong ABCD - A'B'C'D' c6 canh bang a .
a) Tinh dg dai duong chéo cua hinh lap phuong.
b) Ching minh rang (ACC'A’) L (BDD'B').

¢) Goi O 1a tAm ctia hinh vuéng 4BCD . Chirng minh rang COC' 1a mot goc phang cua goc nhi
dién [C,BD,C']. Tinh (gan dung) s6 do cua cac goc nhi dién [C.BD,C],[4,BD,C']

& Loi giai

Cau 3: Cho hinh hdp chit nhat ABCD - A'B'C'D'" .
a) Chimg minh ring (BDD'B') L (ABCD).
b) X4c dinh hinh chiéu ciia AC’ trén mit phing (ABCD).
¢) Cho AB=a,BC=b,CC'=c.Tinh AC'.
& Loi giai
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A

Cau 4: Cho hinh chop déu S.4BC, day co6 canh bang «, canh bén bang b .
a) Tinh sin ctia goc tao boi canh bén va mat day.
b) Tinh tan ciia goc giita mit phing chira mt day va mit phing chira mit bén.
£ Loi giai
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Cau 5: Hai mai nha trong hinh 1a hai hinh chit nhat. Gia st AB=4,8 m;04=2,8 m;OB=4m.
a) Tinh (gan dung) s6 do ctia gbc nhi dién tao boi hai nira mat phang twong ung chira hai mai
nha.
b) Chirng minh ring mit phing (OAB) vudng gbc voi mit dat phang.
Luu y: Puong giao giita hai mai (dudng ndc) song song voi mit dat.
¢) Piém A & do cao (so voi mit dat) hon diém B 13 0,5 m. Tinh (gan dung) goc giita mai nha
(chtra OB ) so v6i mit dat.
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ALY

Ciu 6: Do dbc ciia mai nha, mit san, con dudng thang 13 tan ctia goc tao boi mai nha mat san, con dudng
thang d6 v6i mat phang irim ngang. Do doc ciia duong thang danh cho ngudi khuyét tat duoc

quy dinh 1a khong qua 15 . Hoi theo do, goc tao boi dudng danh cho ngudi khuyét tat va mat
phang nam ngang khong vuot quéa bao nhiéu d6? (Lam tron két qua dén chir s thap phan thir
hai).

& Loi giai

Céu7: Cho hinh chép S.ABCD c6 canh bén SB L(ABCD) va ABCD la hinh chit nhat. Biét
SB =2a,AB =3a,BC =4a va géc a la goc gitta mit phang (SAC) va mat phang dy. Khi d6

hay tinh tano .
& Loi giai
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Cau 8: Trong khong gian cho tam giac déu S4B va hinh vuéng ABCD canh ¢ nam trong hai mit phang
vudng géc. Goi a 1a goc gitta hai mit phiang (S4B) va (SCD). Khi d6 hdy tinh tane.
£ Loi giai

Cau9: Cho hinh chép S.ABCD c6 day ABCD 1a hinh vudng canh bang 2a, S4 vudng goc véi day va
SA = a+/6 . Tinh goc giita hai mat phing (SBD) va (ABCD)
& Loi gidi
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AL

Cau 10: Cho hinh ling try dimg ABC.A'B'C’ ¢6 cac canh bén bing a~/2 va day la tam giac vuong tai 4
, AB=a, AC = a~/3 . Tinh tan géc tao béi hai mat phing (A'BC) va (BCC'B').
& Loi gidi

Céau 11: Cho hinh chép S.ABCD c6 ddy ABCD la hinh vudng canh a. Mat bén (SAB) 1a tam gidc déu
va nam trong mit phang vudng goc voi mit phang day. Goi ¢ 1a goc giita hai mit phang (SAB)
va (SCD). Tinh tang.

£ Loi giai
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AL

Cau 12: Cho hinh chop S.ABC c6 ddy ABC la tam gidc vudng tai dinh 4, canh BC =3a,AC = a\/g,

3a\/§
2

cac canhbén SA =SB =SC =

. Tinh goc tao bi mat bén (S4B) va mit phang day (ABC).
5 Loi gidi

Cau 13: Cho hinh 13p phuong ABCD.A'B'C'D' tam O. Goi [ 1a tdm cta hinh vuoéng A'B'C'D' va M la
diém thudc doan thang OI sao cho MO =2MI . Tinh cosin cia goc tao boi hai mat phing
(MC'D') va (MAB)
& Loi giai
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AL

Cau 14: Cho hinh lang try tir gidc déu ABCD.A'B'C'D’ ¢6 canh day bang a, canh bén bang a~/3 . Tinh
cosin cta goc gilta hai mt phiang (ABCD) va (ABC').

& Loi giai

Cau 15: Cho hinh chop déu S.ABC . Biét SA=SB=SC=a,AB =§. Goi ¢ la goc giita hai mat
phang (SAC) va (SBC). Tinh cos¢
& Loi giai
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A

Cau 16: Cho hinh chép SABCDcé ddy ABCD la hinh binh hinh AB =3a;AD = a;BAD =120°.

s 1 s
SA L (ABCD) va SA=a.Goi M la diém trén canh SB sao cho SM = ESB , N latrung diém
cua SD . Tinh cosin goc giita hai mit phang (AMN) va (ABCD).
&5 Loi gidi
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Cau 17: Cho hinh chép S.ABCD c6 ddy ABCD la hinh thang vuong tai 4,D, ddy l6n AB , canh bén S4
vuong goc voi day. Goi Q 1a diém trén canh S4 va Q# A,0# S, M 1a mot diém trén doan
AD va M # A. Mt phing (o) qua QM va vudng géc voi mit phing (SAD). Tim thiét dién
tao boi () va hinh chop di cho.
& Loi giai
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AV

Cau 18: Cho hinh chép déu S.4BC. Mit phang (a) qua 4, song song voi BC va vudng goc véi mat

phing (SBC). Tim thiét dién tao béi (@) va hinh chép da cho.
s Lo gidi
Céu 19: Cho hinh chép déu S.4BCD . Mit phiang () qua 4B va vudng gbc v6i mit phang (SCD).
Tim thiét dién tao boi () v6i hinh chép da cho
s Loi gidi
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Cau 20: Cho hinh chép S.4ABCD c6 day ABCD lahinh thang vudngtai 4 va D; AB =2a; AD =DC =a
, canh bén SA =a va vudng goc v6i ddy. Mt phing () qua vudng goc v6i mit phing (SAC)
. Tinh dién tich cua thiét dién tao boi (a) v6i hinh chop da cho.
s Loi gidi

Cau 21: Cho hinh chop S.4ABCD c6 ddy ABCD 1a hinh chitr nhat tdim O v61 AB = a; AD = 2a . Canh bén
SA=a va vudng goc véi ddy. Goi (a) la mit phang qua SO va vudng goc véi (SAD). Tinh
dién tich S cua thiét dién tao bai (a) va hinh chop da cho

&5 Loi gidi
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Cau 2:

Cau 3:

Cau 5:

Cau 7:

A

BN WY BAI TAP TRAC NGHIEM

Cau 1:

Cho hai mit phang (P) va (Q) song song véi nhau va mot diém M khong thude (P) va (Q)
. Qua M c6 bao nhiéu mit phing vudng goc véi (P) va (Q)?
A 2. B. 3. C. 1. D. V6 sd.

Ménh dé nao sau day sai?

A. Hai duong thang phén biét ciing vudng goc véi duong thang thi ba thi song song v6i nhau.
B. Hai duong thang phan biét ciing vudng géc véi mit phang thi song song voi nhau.

C. Mot duong thing va mot mat phiang khong chira duong thang d6 cung vudng goc véi mot
duong thang thi song song voi nhau.

D. Hai mit phing phan biét ciing vudéng goc véi mot dudng thang thi song song véi nhau.

Trong khong gian, cho mit phiang (P)va duong thing d khong vudng goc véi mit phing (P).

Hay chon ménh dé diing trong cac ménh dé dudi day.
A. Tén tai duy nhat mot mit phang () chtra duong thing d va («)song song véi (P).

B. Khong ton tai mét phang () chtra duong thang d va («) song song véi (P).
C. Ton tai duy nhat mot mit phing (e) chira dudng thing d va () vudng géc véi (P).

D. Ton tai duy nhat mot duong thing A nam trén mit phang (P) va A vudng goc voi d .

Cho hinh chop tir gidc S.ABCD c6 canh S4 vudng gdc véi hinh vudng ddy 4BCD . Nhan xét
sai la:

A. Tam giac SBC vuong tai B.

B. Tam gidc SDC vudng tai C.

C. Mit phang (SBC) vudng géc véi mit phing (S4B).

D. Mit phing (SCD) vuéng goc v6i mit phing (SAD).

Trong cac ménh dé sau, ménh dé nao sau day 1a dung?

A. Hai mit phang vudng goéc voi nhau thi moi dudng thing nam trong mit phang nay s& vudng
gdc voi mit phang kia.

B. Hai mit phang phan biét cting vudng goc voi mot miat phing thi vudng goc véi nhau.

C. Hai mit phing phén biét ciing vudng goc véi mot mit phang thi song song véi nhau.

D. Hai mit phang vudng goc v6i nhau thi moi dudng thing nam trong mit phang nay va vudng
goc v6i giao tuyén cua hai mat phing s& vudng goc v6i mit phang kia.

Cho hai mit phang (P) va (Q) song song véi nhau va mét diém M khéng thude (P) va (Q)
.Qua M c6 bao nhiéu mit phing vudng géc véi (P)va (Q)?
A. 2. B. 3. C. 1. D. vd sb

Trong cic ménh dé sau, ménh dé nao ding?

A. Puong vudng goc chung cua hai dudng thang chéo nhau thi vudéng goc véi mit phang chira
duong thang nay va song song voi dudng thang kia.

B. Mot duong thing 1a duong vudng goc chung cua hai dudng thiang chéo nhau néu nd vudng
gdc voi ca hai duong thang do.

C. Pudng vudng goc chung cua hai duong thang chéo nhau thi nam trong mit phang chira duong
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Cau 8:

Cau 9:

Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cau 16:

Cau 17:

thang nay va vuong géc voi duong thang kia.

D. Mot dudng thang 1a dudng vudng goc chung ctia hai duong thang chéo nhau néu nd cit ca hai
duong thang do.

Cho hinh chép S.4BCD ¢6 ddy ABCD la hinh vudng tim O, S4 L (ABCD). Khing dinh nao
sau day sai?

A. (SBC) L(S4B). B. (S4B) L (ABCD). C. (SAC)L(ABCD). D. (SAC)L(S4D).
Cho hinh chép S.ABC c6 day ABC la tam gidc vudng can tai B, S4 vudng goc véi day. Goi
M 14 trung diém ciia AC . Khang dinh nio sau day sai?

A. BM 1 AC. B. (SBM) L(SAC). C.(S4B)L(SBC). D.(SAB)L(SAC).

Cho hinh chép tir giac déu S.4BCD . Tim ménh dé sai trong cac ménh dé dudl day
A. (ABCD) L(SBD). B. (S4B) L (ABCD).
C. (SAC) L(SBD). D. (SAC) L(A4BCD).

Cho hinh chop S.ABC c6 day la tam giac can tai B, canh bén vuong goc voi day, I 1a trung
diém AC, H 1a hinh chiéu ciia 7 1én SC . Khang dinh nio sau day dung?

A. (BIH) L (SBC). B. (SAC) L (S4B).

C. (SBC) L (4BC). D. (SAC) L (SBC).

Cho hinh chép S.4BCD ¢6 day ABCD 1a hinh thoi va SB vudng goc véi mit phing (ABCD)
. Mat phing nao sau ddy vudng goc v6i mit phang (SBD)?

A. (SBC). B. (S4D). C. (SCD). D. (S4C).

Cho mit phang (P) va mot diém M khong thudc (P). Qua M c6 bao nhiéu mit phang vudng

goc voi (P)?
A 1. B. 2. C. Vo sd. D. 3.

Cho hinh chdp S.4ABCco day AABC 1a tam gidc déu, canh bén S4vudng goc voi day, M la
trung diém AC, N 1a hinh chiéu cia B 1én SC . Khang dinh nio sau day ding?

A. (BMN) L(SBC). B.(S4C)L(S4B). C.(BMN)L(ABC). D. (SAC)L(SBC).
Cho tam giac déu ABC canh a. Goi D la diém dbi ximg voi 4 qua BC. Trén duong thang

a6

vudng géc v6i mit phang (ABC) tai D lay diém S sao cho SD = - Goi [ 1a trung diém

BC; ké IH vudng goc SA (H e SA). Khang dinh nao sau day sai?
A. SALBH . B. (SDB) L(SDC). C.(SAB)L(SAC). D. BH 1 HC.

Cho tam gidc ACD va tam gidc BCD nam trén hai mit phing vuéng goéc nhau va
AC = AD = BC = BD = a;CD = 2x . Vi gié tri ndo ctia x thi (4BC) L (A4BD).

A. a\/E. B. a%. C. a?. D. a\/g.

Cho hinh chop S.4BCco6 day la tam giac vuong tai B; SA L (ABC). Goc gitta (SBC) va
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AL

(ABC) 1a goc nao?

A. SBC. B. SBA. C. SCB. D. SCA.
Cau 18: Cho hinh chop déu S.4ABCD c6 tit ca cac canh déu bang a. Goi o la goc giita hai mat phing

(SBD) va (SCD). Ménh dé nao sau ddy ding?

2
A. tana =+/6 . B. tanazg. C. tanazg. D. tana =+/2 .
o , N ‘ a2

Cau 19: Cho hinh chép S.4ABC c6 S4,8B,SC do6i mot vudng goc nhauva S4=SC =a, SB= S Goce

Cau 20:

Cau 21:

Cau 22:

Cau 23:

Cau 24:

Cau 25:

gitta hai mt phing (S4C)va (ABC) bang
A. 30°. B. 45°, C. 60°. D. 90°.

Cho hinh chép S.ABCD c6 day 1a hinh vuéng canh a, tam giac déu SAB nam trong mit phang
vudng goc voi ddy. Ta c6 tan cua goc tao boi hai mét phang (SAB) va (SCD) bang

A.#. B. V2. C.g. D.?.
Cho hinh hdp chir nhat 4BCD.A'B'C'D', BC =a, AC =2a, A'A= a\/g. Tinh goc gilta mat
phiang (BCD'A'") va mit phang (4BCD).
A. 30°. B. 45°. C. 60°. D. 90°.
Cho hinh chép S.4ABCD c6 ddy ABCD la hinh chir nhat v6i1 AB = a, canh bén S4 vudng goc
v6i ddy va S4 =a . Goc giita hai mit phing (SAD) va (SBC) bang
A. 45°. B. 30°. C. 60°. D. 90°
Cho hinh chép S.4BC,c6 SA L (ABC),S4=3a, BC =a, tam gidc ABC vubngtai B.Goi G
la trong tam tam gidc SAB, (a) 1a mat phang chira CG va song song voi AB . Gia trj ciia cosin
géc tao boi hai mit phiang () va (S4B) 1a

5 5 NB 5

A, —. B. —. C.—. D. —.
5 3 2 2

Cho hinh chép S.ABCD c¢6 day ABCD la hinh thoi tim O, duong thing SO vudng goc véi
mit phing (ABCD).Biét AB =SB =a\2, SO = a . Tinh tan clia goc giira hai mt phang (SAB)
va (S4D).

A.g. B. 1. C.\3. D. 242.

Cho hinh chép tir giac déu S.ABCD c¢b6 M,N,P,Q lan luot 13 trung diém SA4,SB,SC,SD . Tim
. A4, :
ti s0 do dai % dé hai mat phang (ABPQ),(CDMN) vudng gbc voi nhau.

A AL pSA_NS oS4 N3 s 9

"AB 2 "AB 4 "AB 4 "AB 4
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AL
2\/§a

3 va SA vudng géc véi mat phang (ABC). Pay ABC ¢6

BC =a va BAC=150°. Goi M,N lan luot 1a hinh chiéu vuéng goc ciia 4 1én SB,SC . Goc
gitta hai mét phang (AMN) va (A4BC) la

Cau 26: Cho hinh chép S.ABC c6 SA =

A. 60°. B. 45°. C. 30°. D. 90°.

Céiu 27: Cho hinh chép S.ABCD ¢6 SA vudng gbe véi mit phing (4BCD), SA=a, ddy ABCD la hinh
thang vudng tai Ava B v6i AB=BC =a,AD =2a. Géc giita hai mit phing (SBC) va (SCD)
bang
A. 30°. B. 150°. C. 90°. D. 60°.

Cau 28: Cho hinh ling tru dimg ABC.A'B'C’ ¢o day la tam giac déu. Goi a 1a goc tao boi 4'B véi mit
phing (ACC'A’) va B la goc gitta mdt phang (A'BC') v6i mit phang (ACC'A’). Biét
cot> a —cot® B = n (v6i m,n e N va phan sb ﬂ). Khi d6 gié tri ciia biéu thie 7' = m + 2n bang

n n
A.T=3. B.T=5. C.T=T17. D.T=9.

Ciu 29: Cho hinh lap phwong ABCD.A'B'C'D' ¢6 canh bang a. Goi « 1a goc giita hai mit phang

(ACD') va (ABCD). Gié tri cua sine bang:
1 1 J6

A — B. — C.— D. 2
V2 V3 3

Cau 30: Cho hinh chép SABCD c6 ddy ABCD 1a hinh vudng canh bang 2a, tam gidc SAD can tai S
nam trong mit phiang vudéng goc véi mit day va cé duong cao SH = ax/3.Goi M 1a trung diém
cua BC. Gi4 tri tang clia gbc gitra hai mit phang (SDM )va (SAM ) bang
A 22 g, 21 c. N2 p. 12

7 5 42 21

Céu 31: Cho hinh lap phuong ABCD.A'B'C'D' canh a. O 1a giao diém ctia AC va BD, I la diém d6i
xtimg voi O qua (A'B'C'D'). Mit phang (I4D) cit A'B' tai M . Cosin goc giita (MAD) va
(MBC) béng bao nhiéu?

A 13\/ﬁ. B 13\/3. c 15\/3. DL 17\/ﬁ.
85 85 85 85
av21

Cau 32: Cho hinh chép déu S.ABCc6 ABC latam giac déu canh a, canh bén S4 = . Gia tri géc
o giita hai mét phang (SBC) va (ABC)bang
A. 30°. B. 45°. C. 60°. D. 90°.

Céu 33: Cho hinh ling tru xién ABC.A'B'C’c6 day la tam gidc déu ABC . Hinh chiéu ciia A' 1én mit
phang ABC la trong tim G , hinh ling tru c6 canh bang 6a va canh bén bang a~J21. Goc gitra
hai mit phing (A'BC) va (ABC) béng
A. 60°. B. 30°. C. 90°. D. 45°.
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A

Ciau 34: Cho hinh chép SABCD co ddy ABCD 1a hinh binh hanh AB=3a, AD=a, BAD=120".

) .z 1 2
SA L (ABCD) va SA=a.Goi M ladiém trén canh SB sao cho SM = ESB , N la trung diém

cua SD . Tinh cosin goc giita hai mt phang (AMN) va (ABCD)

Jies 2715 5 NE

A2 B. . c. 2. p. 2.
55 55 4 4

Cau 35: Cho hinh lap phuong ABCD.A'B'C'D’ ¢ canh bang~/3 . Mit phéng (@) cit tat cd cac canh bén
cua hinh 1ap phuong. Tinh dién tich thiét dién cua hinh 1ap phuong cét béi mét phing () biét
(@) tao véi mat phang (ABB'A’) mot goe 60°.

C.6.

A. 243, B. D. %

N | W

Cau 36: Cho hinh chép S.ABCD c6 SA= AB+f3, S4 L (ABCD), ABCD la tir gidc ndi tiép dudng tron

duong kinh AC, ACB = 60°. Goi H,K 1an luot 1a hinh chiéu vudng géc clia 4 trén SB va SD
. Tinh tan cta goc hop boi mit phang (AHK ) va mit phing (ABCD).

.= D.
2 3

N | W

Cau 37: Cho hinh chép S.ABCD c6 day ABCD 14 hinh vudng c6 d6 dai duong chéo bang a2 va S4
vudng goc v6i mit phang (ABCD). Goi a 1a goc giita hai mat phang (SBD) va (ABCD). Néu
tana =+/2 thi goc gitra (SAC) va (SBC) bang
A. 90°. B. 45°. C. 60°. D. 30°.

Cau 38: Cho hinh chop tam gidc déu S.ABC dinh S, c6 do dai canh day bang a . Goi M va N lan luot 1a
trung diém ctia cac canh SB va SC . Biét mit phing (AMN ) vudng goc v6i mit phang (SBC).
Tinh dién tich tam gidc AMN theo a.

aZ\/IO azx/IO azx/g azx/g
. B. . C. . D. .
24 16 8 4

Cau 39: Cho hinh chop S.ABCD c6 ddy ABCD 1a hinh thang vudng tai 4 va B, canh bén S4 vudng
gbe véimitday va SA = a2, AD =2A4B =2BC =2a. Césin cua gbc giita 2 mit phing (S4D)
va (SCD) bang

5 G V2

F

A, —. C. —. D.

N 2

Cau 40: Cho hinh chop S.ABC c6 day ABC la tam giac vuong tai dinh 4, canh BC =3a, AC = a\/g,

3a\/§

2
A. 30°. B. 60°. C. 90°. D. 45°.
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A

Céu 41: Cho hinh chép S.ABC ¢6 SC L (ABC) vatam gidc ABC vudngtai B.Biét AB=a, AC = a3

va goc gitta hai mit phiang (S4B), (SAC) bang a véicosa = ,/% . Tinh d6 dai SC theo a

A. SC=+/6a. B. SC =26a . C. SC=+Ta. D. SC=6a.

Cau 42: Cho hinh chép S.ABCD c6 day ABCD la hinh vuéng canh a, canh bén SA vudng goéc véi day
va SA=a~2 . Goi H,K lan luot 13 hinh chiéu vudng goc cua A trén SB,SD . S6 do cua goc
tao boi mit phang (AHK )va (ABCD) bang
A. 90°. B. 30°. C. 60°. D. 45°.

Cau 43: Cho hinh lang truy ABC.A'B'C', c6 ABC la tam giac vudng tai A, AB= a3, AC=2a va
BB’ =a~2 . Hinh chiéu ciia B’ trén mit phing (ABC) latrong tim G ciia tam giac ABC . Tang
géc giita hai mét phang (4CC'A’) va (ABC) bang

1 1 J42

A —. D. —.

]
B. ——. C. —.
J6 2.6 33 4

Cau 44: Cho hinh chép S.4BC c6 ABC latam giaccantai A, AB=a, BC = a\/§ . Canh bén S4 vuong

gbc véi mat day. Tinh goc tao boi hai mit phang (SAB) va (SAC).
s

A. 30° B. 120° C. 60° D. 90°

Céau 45: Cho hinh chop S.4BCD c6 day ABCD 14 hinh vudng c6 d6 dai dudng chéo bang a2 va S4
vudng goc v6i mit phang (ABCD). Goi a 1a goc giita hai mét phang (SBD) va (4ABCD). Néu
tana =+/2 thi goc gitra (SAC) va (SBC) bang

A. 90°. B. 45°. C. 60°. D. 30°.
Cau 46: Cho hinh chop S.ABCD c6 day ABCD la hinh thang can, 4B = BC =CD =a, AD =2a. Canh

bén SA4 vudng goc véi mit phang diy va SA = a (tham khao hinh v& bén).
S
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7 ‘ ALY
Goc gita hai mat phang (SCD) va (ABCD) bang
A. 30°. B. 90°. C. 45°. D. 60°.
Cau 47: Cho hinh chop déu S.ABCD co day ABCD 1a hinh vuéng canh bﬁng a2 , canh bén S4 =2a.
Césin cua goc giita hai mét phang (SDC) va (SAC) bang
S
a2 B. p. Y2
14 2
Ciu 48: Cho hinh chép S.4ABCD c6 ddy ABCDI1a hinh thang vudng tai 4 va B, biét AB=BC =a,
AD=2a, SA L (ABCD) , SA=a\2 ( tham khao hinh v&). Goc giita hai mit phing (SCD) va
(ABCD) bang
A. 30°. B. 45°. C. 90°. D. 60°.
CAu49: Cho hinh chép S.ABC c6 SAB=SBC =90°, AB=a, BC =a2, ABC =135°. Tinh géc giita
hai mét phang (S4B), (SBC) biét khoang cach gifra hai dudng thing S4 va BC la %
A. 30°. B. 60°. C. 90°. D. 45°.
Cau 50:

Cho hinh chép S.ABCD c¢6 day ABCD la hinh thoi tim O, duong thing SO vudng goc véi
mit phing (ABCD).Biét 4B =SB = a2, SO = a . Tinh tan cta goc giita hai mit phing (S4B)
va (S4D).

N

A B. 1, C. 3. D. 22

HET-

- GV. Phan Nhat Linh - @& SDT: 0817 098 716




QUAN HE VUONG GOC
TRONG KHONG GIAN

BAI @ KHOANG CACH .
%

IY.Y Y LY THUYET CAN NHO

Khoang cach tir mot diém dén mét dwong thiang, dén mét mit phang

sy,

Khoang cach tir mot diém M dén mot duong thing «, ki hiéu d (M ,a), 1a khoang cach gitta M va hinh
chiéu H cua M trén a.
Khoang cach tir mot diém M dén mot mit phang (P), ki hiéu d (M ,(P)) , 1a khoang céach gitra M va
hinh chiéu H cia M trén (P).
Chi y:

o d(M,a)=0 khivachikhi M ea;d(M,(P))=0 khiva chi khi M e(P).

e Khoang cach tir dinh dén mat phiang chira mat day ctia mot hinh chop dugc goi 13 chiéu cao cia
hinh chop do.

Nhén xét: Khoang cach tir M dén duong thiang a (mit phing (P)) 1a khoang cach nho nhét gitta M va

mét diém thudc a (thudc (P)).

Khoang cach giira cac dwong thang va mit phang song song, gitra hai miat phang song song
N

Khoang céch gifra dudng thing a va mit phang (P) song song véi a, ki hiéu d (a,(P)), 1a khoang cach

GV. Phan Nhat Linh - @& SDT: 0817 098 716

tir mt diém bat ki trén a dén (P).
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A

M (P)
i

(@)
A

Khoang céch giita hai mét phang song song (P) va (Q), ki hiéu d ((P),(Q)) , 1a khoang cach tir mot diém

o

bét ki thudc mit phang nay dén mit phang kia.
Khodng c4ch giita hai duong thang song song m va n, ki hiéu d(m,n), 1a khoang cach tir mot diém thuge
duong thang nay dén duong thang kia.

Chu y: Khoang cach giita hai day ctia mot hinh ling tru duoc goi 1a chiéu cao ciia hinh ling try do.

Khoang cach giira hai dworng thing chéo nhau

a

Mo

Puong thing A cit hai duong thiang chéo nhau a,b va vudng goc véi ca hai dudng thing do duoc goi 1a
duong vuodng géc chung ciia a va b .

Néu duong vudng goc chung A cit a,btuong ing tai M, N thi d6 dai doan thing MN dugc goi 1a khoang
cach giita hai duong thang chéo nhau a, b.

Nhén xét:

b~/ [=7

Khoéng cach giita hai duong thiang chéo nhau biang khoang cach gitta mot trong hai duong thing d6 dén
mit phang song song véi nd va chira duong thang con lai .

Khoang cach gitta hai dudng thang chéo nhau bang khoang cach gitra hai mit phang song song, twong
g chtra hai duong thing do.
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ALY
BN rHAN LOAI VA PHUONG PHAP GIAI TOAN

Dang 1: Khoang cach tir mot diém dén mot dwong thang

]

K H
Céch tinh khoang cach tir mot diém dén mot duong thang:
e Xac dinh hinh chiéu H cta diém M trén duong thang a
e Khidétaco: d(M,a)=MH
e Tinh d6 dai MH bang kién thtrc hinh hoc phing co ban, cac dinh 1y va hé thirc lvong trong tam
giac.

Vidu 1: Cho hinh chép S.4BC trong d6 SA, AB, BC vudng goc v6i nhau timg doi mot. Biét SA =3a
, AB=a3, BC=a.Tinh khoang cach tir B dén SC .

& Loi giai
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Vidu 2: Cho hinh hop chir nhat ABCD.A'B'C'D' ¢6 AB =a,AD =b, AA' = ¢. Tinh khoang cach tir diém
A dén duong thang BD' .

& Loi gidi
Viduy 3: Cho hinh chép S.4BCD ¢6 SA vudng goc v6i mit phang (ABCD), ABCD la hinh thang

vuong co day 16n AD gap d6i day nho BC, dong thoi duong cao AB = BC =2a . Biét
SA =2a+/3. Tinh khoang cach tir dinh B dén duong thang SC .

& Loi giai
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AL

Vidu 4: Cho hinh thang vuong ABCD vudng & AvaD, AD =2a . Trén dudng thang vudng goc tai D
v6i (ABCD) lay diém Svéi SD = a~/2 . Biét diém M di dong trén dudng thdng CD. Tim gia

tri nho nhat khoang cach tir diém M dén dudng thang SA.
£ Loi giai

Vidu 5: Cho hinh chép S.ABC cé day la tam giac vudng can tai 4, AB =2a; SA=SB=SC. Goc gilta
dudng thing SA va mit phang (ABC) bang 60°. Tinh theo a khoang cach tir diém S dén
duong thang BC.

& Loi giai
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AL

Vidu 6: Cho hinh chop S.4ABCD c6 ddy ABCD la hinh vudng canh 2a, tim O, S4 1 (ABCD),

SA=2a.Goi I 1atrung diém cia SC va M 1a trung diém cua doan AB . Tinh khoang cach
tir diém / dén dudng thing CM .

& Loi giai

Vidu 7: Cho hinh chép S.ABCD c¢6 ABCD la hinh vudng canh a,S4 vudng goc voi mit phing
(ABCD) va SA=a. Goi E la trung diém ctia canh CD. Tinh theo a khoang céch tir diém S
dén duong thang BE :

- GV. Phan Nhat Linh - @& SDT: 0817 098 716
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AL

Dang 2: Khoang cich tir mot diém dén mot mat phang

Bai toan xé4c dinh khoang c4ch tir mot diém O dén mit phang (P).
Buéc 1: Xéc dinh diém H 1a hinh chiéu ciia O trén mit phang ()
Dung mit phing (P) chira O va vudng goc véi ()

Tim giao tuyén A ctia hai mit phang (P) va (o)

Ké OH L A(H € A).Khidé d(0;(a))=OH

Buwéc 2: Tinh OH bang céach st dung tinh chit cta t dién vudng.

Gia sit OABC 1a tir dién vudng tai O (04 L OB; OB L OC;0C 1 O4) va H la hinh chiéu cua O 1én

: 1 1 1 1
mat phang (ABC). Khi do ta co: o - OF + oF + o

Vidu8: Cho hinh chép S.ABC c6 day la tam gisc ABC c6 AB=3a,BC=2a,ABC =60°. Biét
SA L (4BC).

a) Tinh khoang cach tir C dén mit phang (S4B).
b) Tinh khodng cach tir B dén mit phang (SAC).
& Loi gidi
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AL

Vidu9: Cho hinh chép S.ABCD c6 day la hinh chit nhat véi AB =a, AD = a3 . Tam giac SAB can tai
S va thugc mat phang vudng goc véi ddy. Goi H 1a trung diém cia AB.

a) Tinh khodng céch tir 4 dén mit phing (SHD).

b) Tinh khodng cach tir D dén mit phang(SHC).
£ Loi gidi

Vi du 10: Cho hinh chép S.4BCD c6 day la hinh thang vuong tai 4 va B ¢c6 AD =3a,AB=BC=2a.
Biét S4 L (ABCD).
a) Tinh khoang céch tir C dén mit phing (S4D).
b) Tinh khoang cach tir D dén mit phang (S4C).
£ Loi giai
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Vi du 11: Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh vudng canh 5a. Hinh chiéu vudng goc cua dinh
S trén mat phang (ABCD) tring véi trong tim H cua tam gidc ABD.

a) Tinh khoang céch tir B dén mit phang (SAC).
b) Tinh khodng cach tir C dén mét phang (SHD).
s Loi gidi
Vi du 12: Cho hinh chép S.ABCD c6 day ABCD 14 hinh binh hanh c6 dién tich bang 2, 4B = 2 ,BC=2.
Goi M 14 trung diém cua CD, hai mit phing (SBD) va (SAM ) cung vudng géc véi day. Tinh
khoang cach tir diém B dén mt phang (SAM ).
& Loi gidi
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AL

Vi du 13: Cho hinh chép S§.4BC c¢6 day 1a tam giac vudng tai B ¢c6 AB=a,BC = a3 . Bidt S4=2a va
S4=(A4BC).

a) Tinh khoang céch tir 4 dén mit phang (SBC).
b) Goi M 1a trung diém cua AC. Tinh khoang cach tir 4 dén mit phang (SBM)
& Loi gidi

Vi du 14: Cho tir dién OABC c6 OA,0B,0C 361 mot vudng goc voi nhau. Biét O4=a,0B=b,0C =c.
Tinh khoang cdch d tir O dén mit phing (ABC)
£ Loi giai
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Vi du 15: Cho hinh chop S.4ABC c6 day la tam gidc ABC vudngtai B va AB=a,BC = a~/3 . Hinh chiéu
vudng goc ciia dinh S trén mit phang day 1a trung diém H cua canh AC. Biét SH =a, tinh
khoang cach tir # dén cac mit phang (SAB) va (SAC).

& Loi giai

Vi du 16: Cho hinh chép S.ABCD c6 day ABCD la hinh chit nhat c6 AB =a, AD =2a,SA vudng gbéc voi
dayva SA=a.
a) Tinh khoang céch tir 4 dén mt phang (SCD) va (SBC).
b) Tinh khoang céch tir 4 dén mat phang (SBD).
£ Loi giai
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Vi du 17: Cho hinh chép S.ABCD cé day 1a hinh vudng canh 2a. Hinh chiéu vudéng goc cua dinh S 1én
mit day trung véi trung diém H cia AB. Biét SD=3a.

a) Tinh khoang cach tit H dén mit phang (SCD).
b) Tinh khoang céach tir diém H dén mit phang (SBD).
& Loi gidi
Vi du 17: Cho hinh hop chit nhat A4BCD.A'B'C'D' ¢6 AB = a3 ,AD =a, AA' =2a . Tinh khoang cach tur
A dén mit phing (BDD'B')?
&5 Loi gidi
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AV

Vi dy 18: Cho ling tru ABC.A'B'C’ ¢6 khoang céach tir diém A dén mit phang (4'BC) bang 6. Tinh

khoang cach tir trung diém M cua canh B'C’ dén mit phing (4'BC)?
s Loi gidi

Vi dy 19: Cho hinh chép S.4BCD c6 ddy ABCD la hinh vudng canh bang 2024, SA 1 (4ABCD) va mit
bén (SCD) hop v6i mat day (ABCD) mot goc 60° . Tinh khoang cach tir diém B dén mit phang
(SCD)?
2 Loi gidi
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AL

Vi du 20: Cho hinh chép S.4BCD 14 hinh thoi canh a. Céc mit phing bén (S4B) va (S4AD) cung vudng

gbc v6i mit phing day, SB = a~/3 . Tinh khodng cach tir dinh S dén mat phing (ABCD)?
s Lo gidi
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Dang 3: Khoang cach giira cac ddi twong song song

Bai toan x4c dinh khoang c4ch tir mot diém O dén mit phang (P).

Khoang cach giira hai dudng thang song song 1a khoang cach tir mot diém bat ky tir dwong thang nay dén
duong thang kia
=  Budc 1: Chon 1 diém trén duong thang nay (diém nay thong thuong la trung diém ciia doan
thang hodc hai dau miit ciia doan thang)
=  Budrc 2: Tinh khoang cach tir diém d6 dén duong thang kia
Khoang cach gitra dudng thiang d song song mit phang (P ) 1a khoang cach tir mot diém bat ky thudc

duong thang d dén mat phang (P)

= Budc 1: Chon 1 diém trén duong thang d (diém nay théng thuong la trung diém cia doan
thang hodc hai dau miit ciia doan thang)
=  Budrc 2: Tinh khoang céch tir diém d6 dén mit phang (P) .

Khoang cach gitra hai mit phang song song 14 khoang cach tir mot diém bat ky tir mat phing nay dén
mit phang kia
= Budéc 1: Chon 1 diém trén miat phang nay (diém ndy thong thuong la trung diém ciia doan
thang hodc hai dau miit ciia doan thang)
=  Budrc 2: Tinh khoang cach tir diém d6 dén mit phang kia

Vi du 21: Cho hinh lap phuong ABCD.A'B'C'D’ ¢6 canh bang a.

Dl C'
A B’
L c
A B

a) Tinh khoang cach gitta canh 4'D" v6i canh BC
b) Tinh khoang cach giita canh 44’ v6i mit phiang (BDD'B’)

¢) Tinh khoang cach gilra ma phéng(ADD'A’) véi (BCC'B')
& Loi gidi
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Dang 4: Khoang cach giira hai dwong thang chéo nhau

H.

(P)

Cach 1: Khi duong thing a vudng goc v6i duong thiang b
= Buwéc 1: Dyng mot mit phang (P)>b,(P)Latai H.
= Budc 2: Trong mit phing (P) dung HK 1 b taiK .
* Buwdc 3: Doan HK 1a doan vudng goc chung cua a va b .

Cach 2:
K M a

H N
(P) b

= Buwdc 1: Dung (P)>b,(P)//a.

= Buéc 2: Dung o 14 hinh chiéu ciia a 1én mit phang (P) bang cach ldy M e a. Sau d6
dung doan MN L (). Khid6 a' 1a duong thing di qua N va song song a .
= Buéc3: Goi H=a'nb,dung HK //MN = HK la doan vuéng goc chung can tim.

Vi du 22: Cho hinh 1ap phuwong ABCD.A'B'C'D’ . Xac dinh doan vudng goc chung cia 44" va CD.
£ Loi giai
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Vi dy 23: Cho hinh chép S.ABCD c6 day 1a hinh vuéng ABCD canh a va SA L (ABCD). Biét mat phang

(SBC ) tao v6i ddy mot goc 60°.Tinh khoang cach giita hai dudng thang BD va SC.
& Loi giai
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Dang 4: Toan thuwc té& van dung khodng ciach

Vi du 24: Mot gia d& Tripod ba chan (nhu hinh) dang dugc mé sao cho ba gdc chan cach déu nhau mot
khoang 40 cm. Biét rang chiéu cao cac chan gia d& 1a 1 m, tinh chidu cao cua gia d so v6i mit
dat (theo don vi mét va két qua 1am tron dén chit s6 thap phan tht hai).
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Vi du 25: O mot con doc 18n cau, nguoi ta dat mot khung khdng ché chiéu cao, hai cot cua khung c6 phuong
thang dung va c6 chidu dai bang 2,28 m . Pudng thang ndi hai chan cot vudng goc véi hai duong
mép ddc. Thanh ngang duoc dit trén dinh hai cot. Biét doc nghiéng 15° so phuwong nim ngang.
Tinh khoang céch giira thanh ngang ctia khung va mit duong (theo don vi mét va lam tron két
qua dén chir s6 thap phan tht hai). Hoi cau nay c6 cho phép xe cao 2,21m di qua hay khong?

(thudng ta thdy & mot s6 cau vuot ¢ khung khéng ché chiéu cao)
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IS  BAITAP TRAC NGHIEM CHON DAP AN

Caul: Cho hinh chop S.ABCD c6 day la hinh vudng canh a va S4 1 (ABCD), SA = a.Khoang cach

tr § dén mit phang (4BCD) la

D. 2%

A. a\/z. B. a. C. 2

NS N

Cau2: Cho hinh chop S.4BCD c6 ddy ABCD la hinh vuéng canh a, S4 L (ABCD). Tinh khoang
cach tir diém B dén mp (SAC).

a

AL B. D.

2
Cau 3: Cho hinh chop S.4BCD c6 day la hinh thang vuong tai 4 va B, AD =2AB =2BC =2a, canh
bén S4 vudng goc voi (ABCD), SA= a3 (tham khdo hinh vé).

2. C.a 2. a
2 3

2
R

Khoang céch tir 4 dén (SBC) bang

A D5 B. Y3 c. 2021 D. 2a.
2 2 7
Cau 4: Cho hinh lap phuong ABCD.A'B'C'D' ¢6 canh bang a . Khoang cach tir diém A4 téi mit phing
(4'BD) bang
NEES B. 2. c. e p, &3
2 3 3 3

Cau5: Cho lang tru déu ABC.A'B'C', biét AB= AA'=a. Khoang cach tir diém 4 dén mat phing
(BCC'B') béng

A. a3, B, 3. . 3 D.a.
3 2
Cau 6: Cho hinh chép S.4BC co day la tam gidc vudng tai B, AB=1; SA L (ABC),S4=1. Khoang

cach tir diém 4 dén mp (SBC) béng

A V2. B.%. C.1. D.

N | =

Cau7: Cho hinh chép S.4ABC c6 SA vudng gbc v6i mit phang (ABC), aABC la tam gidc déu canh
bang a . Khoang cch tir C dén mit phing (S4B) bang

NEY! V3a
A X2
e

B. a. C. 2a. D. —.
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AV

Cau8: Cho hinh chép S.4BC c6 ddy ABC la tam giac déu canh @ . Canh bén SA = a3 va vudng goc
v6i mét ddy (ABC). Tinh khoang cach d tir 4 dén mit phang (SBC).

=$. B.d=a. c.d=“JSE. D.dz#.

A. d

Cau 9: Cho hinh hop chit nhat ABCD.A'B'C'D' ¢c6 AB = a3 , AD=a, AA'=2a.Khoang cach tur 4
dén mit phing (BDD'B’) bang

A. 2a. B. a\/g. C.a. D.%.

Cau 10: Cho tia dign ABCD c6 AB,AC,AD d6i mot vudng goc voi nhau va AB=AC=AD=a.
Khoang cach tir 4 dén mit phang (BCD) bang

& A

A. GT. B. GT. C. a\/z. D. a\/g.

Cau 11: Cho lang try dung ABC.A'B'C’'c6 day ABC la tam giac vudng can tai B va dién tich ctia hinh
vuéng ABB'A'bang 12(cm’)

A’ c’

B
Khodang cach tir C dén mt phang (ABB'A’) bing
A. 6. B. 243 (cm). C.2. D. 3v2(cm).
Cau 12: Cho hinh ling try ding ABC.DEF c6 day la tam giac vudng tai A, biét AB=a, AC = a2 .
Khoang céch tir D dén mit phang (BCFE) béng

A.2“Jg. B.&. c. Yo p. &2
3 2 3 6

Cau 13: Cho hinh chop S.4BC ¢6 SA L (ABC), SA=a. Tam giac ABC vudng cantai 4, BC = a2 .
Goi M 1a trung diém cta AB . Khoang cach tir M dén mit phing (SBC) béng

A.#. B.#. C.#. D. a3 .

Cau 14: Cho hinh chép S.ABC c6 day la tam giac vuong tai B, AB=a, AC =3a va S4 vuong goc voi
mit phang ddy. Khoang céch tir C dén mat phang (SAB) bang

A. \2a. B. 2a. C.a. D. 2\2a.
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Cau 15:

Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

Cau 21:

Cau 22:

Cau 23:

AL
Cho hinh chop S.4BC c6 day la tam giac vuong tai 4, AB=a, AC=aN2 va SA 1 (A4BC),
SA=a.Khoang cach tir 4 dén mit phing (SBC) béng
NS B. 2. c. W2 p, 210
2 2 5 5
Cho hinh chép S.ABCD c6 day ABCD la hinh vuong canh J3a, canh bén SD =+/6a va SD

vudng goc v6i mit phang day. Khoang cach gitra hai dudng thang SB va CD bang
A.3a. B. V2a. C. 2a. D.a.
Cho hinh chép S.ABCD c6 day 14 hinh chit nhat voi AB =2a, BC = a, tam gidc déu S4B nim
trong mdt phang vudng goc vai day. Khoang cach gitta BC va SD la
NRCH B 25, e B D. a\/3.
5 5 2
Cho hinh chép S.ABCD c6 day 1a hinh vudng canh a. S4 vudng gbc voi midt phang day
(ABCD) va SA=a~/3. Tinh khoang cach giita hai duong thing CB va S4.

A.%. B. 2a. C. a2, D. a.

Cho tir dién déu ABCD c6 canh bang 2a . Tinh khoang cach giira 2 duong thing AB va CD.

A. a\/g. B. a\/z. C. a\/z. D. a\/g.

2 3

Cho hinh chép déu S.4BCD , ddy ABCD 1a hinh vudng canh 24, tdm O. M la trung diém SA4
. Biét rang (MCD) L (SAB), khoang céch gifra hai duong thing OM,SB béng

A. % 3aV2 C. 302 D. #.

B. .
2

Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh vuéng tam O, canh a. Canh bén S4 vudng goc
voi day, goc SBD = 60° . Tinh theo a khoang cach giira hai dudng thing 4B va SO.

a a C. 0\3/5. a

A. D.

2 . B. 6 ) S .
2 4 5
Cho lang try dimg tam giac ABC.A'B'C' c¢6 day la mot tam giac vudng can tai B,
AB = AA' =2a, M 1a trung diém BC . Khoang cach giita hai duong thing AM va B'C bang

P B. 2% c. YT D. a3 .
2 3 7

Cho hinh thang vuéng ABCD vudéng & AvaD, AD =2a . Trén duong thang vudng goc tai D
v6i (ABCD) ldy diém Svéi SD =av2 . Biét diém M di dong trén dudong thing CD, tim gia
tri nho nhat khoang cach tir diém M dén dudng thang SA4

2a C. a\/g. D &.

A, —. B

7 -7 -
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AV

Cau 24: Cho hinh chop S.4ABC c¢6 day la tam giac vuong can tai 4, AB=2a; SA=SB=SC . Goc giira
dudng thang S4 va mit phing (ABC) bang 60°. Tinh theo a khoang cach tir diém S dén duong
thang BC la

A. a2. B. a/6. C. "‘2/5. D. %

Cau 25: Cho hinh chép S.ABCD c6 ABCD la hinh vudng canh a,SA vudéng goc véi mit phing
(ABCD) va SA=a. Goi E 1a trung diém ciia canh CD. Tinh theo a khodng cach tir diém §
dén duong thang BE :

A ﬁ 3a\/§ 2a\/§ a\/g

. B. . C. . D. .
5 5 5 3
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L . . . AL
YWY  BAITAP TRAC NGHIEM PUNG SAI

Caul: Cho hinh hop ABCD-A'B'C'D’' ¢6 6 mit déu 1a hinh vudng canh a .

D
a) Khodng cach tir diém A4’ dén mit phing (ABCD) béng a.
b) Khoang cach tir diém 4 dén mt phang (BDD'B) béng a.
¢) Khoang céach tir diém D dén mit phang (BC C’B’) bang do dai doan thing BD .

a3

d) Khoang céch tir diém C dén mat phang (BDC’) bang =

Cau 2: Cho lang tru dimg ABC.A'B'C' c6 day la tam giac déu canh a, canh bén béng 2a.Goi M,N
lan luot 14 trung diém cua AB’ va AC'. Cac khing dinh sau PUNG hay SAI?
a) Khodng cach giita (4'B'C") va (ABC) bang 2a.
b) Khoang cach giita BC va (4'B'C’) bang a.
¢) Khoang céch gitta BC va (AB'C’) béng khoang céch gitta 4' va (4B'C").
d) Khoang cach MN va (A'B'C') bang a.

Cau 3: Cho hinh chop S.ABCD c6 ddy ABCD 1a hinh vudng canh a tam O, canh bén SA vudng goc
v6i mét phang day (ABCD) va SA=a.Goi H, K lan luot 1a hinh chiéu vudng goc cua 4 1én
canh SD va O lén canh SC.

a) OK la doan vudng goc chung cua BD va SC.
b) Doan vuong goc chung cua SD va AB la AD.

¢) Khoang cach giita hai dudong thang SD va 4B la

a2
>

d) Khoang cach giita hai duong thang SC va BD la

aN?2
S

Cau4: Hinh hop chlt nhdt ABCD.A'B'C'D' ¢c6 AB=3,AD=4,A'4A=5.
a) Khoang céach giita hai duong thang AC va B'D’ bang 5.
b) Khoang cach giita hai duong thaing 4B va DD’ bang 4.
¢) Khoang céach giita hai duong thang 4’4 va DC 1a khoang cach giita hai mat phang
(A4'BB') va mit phang (CDC'D').
d) Khoang cach giita hai duong thing CB va B'D’ 1a 3.
Cau5:  Cho hinh chép S.4BC ¢6 SA L(ABC), SA=a, tam gidc ABC la tam gidc déu canh a.
av?2

a) Khoang cach giita hai duong thang S4 va BC la 5
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ALY
b) Khoéang cach tir C dén mat phang (S4B) la %
3 , \ A - 2 . a 21
¢) Khoang cach tr 4 dén mat phang (SBC) la 3
. \ A .y . , \ A < 2 \ a\/i
d) Goi G la trong tam tam gidc ABC . Khoang cach tr G dén mat phang (SBC) la o1

Cau 6: Cho hinh chép S.ABCD c6 ddy ABCD la hinh vuong canh a. Canh bén S4 =2a va S4 vudng
goc v6i day. Goi M 1a trung diém cua CD.

a) Khoang cach tir D dén mit phang (SAB) la do dai doan DA .
b) Khoang cach giita hai duong thang SB va CD 1a d6 dai doan DA .
c) Khoang cach tir C dén mét phang (SBD) 1a %

d) Khoang cach tir M dén mat phing (SBD) 1a %

Cau7: Cho hinh chép S.ABCD c6 ddy ABCD 13 hinh vudng canh a, O 1a giao diém cua AC va BD
, SO L(4BCD), SO=a.

a) Khoang céch tir diém D dén mit phing (SBD) béng a.
b) Khoang cach tir diém S dén mit phing (4BCD) bang a.

a2
5

¢) Khoang cach tir diém B dén mit phing (SAC) bang

a\3
3

d) Khoang céch tir diém O dén mit phang (SCD) bang

Cau 8: Cho hinh 1ap phuong 4BCD.A'B'C'D' c6 canh bang 2. Goi O,0' 1a tim ctia hai ddy ABCD va
A'B'C'D', I la giao diém cua BO' va DB'.
a) Khodng cach giita hai mit (4BCD) va (A'B'C'D') béng 2.
b) Khoéng cach tir C dén (BB'D'D) béng doan CO.
¢) Khoang cach giita hai duong thang AD' va DC’ 16n hon 2.
d) Khoang céch tir B dén (CDI) bing doan 242.

Cau 9: Cho hinh chop S.4BC c6 day la tam gidc vuong can dinh B, 4B =a, S4 vudng goc v4i mat
phang day va S4 =2a . Cac khang dinh sau I ding hay sai?

a) Khoang cach tir C dén mit phiang (SAB) bang CB

2x/§a
s

b) Khoang c4ch tir 4 dén mét phang (SBC) bang

J5a

¢) Khoang céch tir B dén mit phing (SAC) bing et
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AL
J17a

d) Goi M 1a trung diém ciia 4B . Khoang cach d giita SM va BC la 7

Cau 10: Cho hinh chép SA4 =a,S4 L (4ABCD), day 1a hinh vuéng. Goi M, N lan lugt la trung diém 4D,
DC, goc gitra (SBM ) v6i (ABCD) 1a 30°.
a) Khoang cach tir S dén mit phang (ABCD) bang a
b) Khoang cach tir B dén mit phang (SMD) 1a BM
¢) Khoang cach tir D dén mit phang (SAC) bang nita d6 dai canh BD
a\3

d) Khoang céch tir D dén mit phang (SBM ) béng -

Cau 11: Cho hinh chop S.ABCD c6 ddy ABCD la hinh thang vudng tai 4 va B,
SA 1L (ABCD);SA=a;AB=BC=a;AD =2a
a) Khoang cach tir diém D dén canh BC la a2 .
b) Khoang cach tir diém 4 dén (SBC) 13 a.
a6
Pt

¢) Khoang cach tir diém 4 dén (SCD) 1a

a\/6

d) Khoang cach giita hai duong thing AC va SD la 3

Céu 12: Cho hinh lap phuong ABCD.A'B'C'D' cb céc canh bang a.
Af DI‘

B (83

a) Khoang cach tir diém A dén duong thing A'B bing %.

b) Khoang cach tir diém A4 dén mit phang (4'BD) béng % :

¢) Khoang cach giita hai duong thang 4'B va B'C bang %.

J3a

d) Khoang céach giita hai duong thing A'B va B'D bang <

Cau 13: Cho hinh lang try dimg ABC.A'B'C' ¢6 ddy ABC la tam giac déu canh a va A'A=2a.Goi M
1a trung diém ctia A4’ .
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/ . ALY
A
M B’ 2a
Ag

B
a) Khoang céch tir 4" dén mit phing (4BC) bing 2a.
b) Khoang cach giita hai duong thing B'C’ va 4B 1a 3a.

a3
g —2 .
Zax/ﬁ

19
Céu 14: Cho hinh hop chit nhat ABCD.A'B'C'D' ¢6 day ABCD 1a hinh vudng canh a, A4'=2a.

c) Khoang cach tir M dén mit phang (BCC'B’) ban

d) Khoang céch tir M dén mat phang (AC'B) béng

a) Do dai 4'C bing a3 .

b) Khoang céch tir 4 dén mit phang (BCC'B') bang a.
¢) Khoang céch giita B'D"' va AC bang 2a.
d) Khoang cach gitta BD va CD' bang %.

Cau 15: Cho hinh chop S.4BCD c6 day ABCD 1a hinh vudng canh a, mdt bén S4B la tam gidc can va
(SAB) L (ABCD), SA=2a.Goi I, H lan luot 1a trung diém cua CD va AB.

a) Khoang céch tir § dén mit phing (4BCD) la

av'15
5

b) Khoang cach tir 4 dén mit phang (SBC) la a 815 :

c) Khoang cach tr / dén mit phang (SHC) 1a a

5
s

2a\/g
Pt

d) Khoang céch tir D dén mit phang (SHC) 1a

Cau 16: Cho hinh chop déu S.4BCD c6 tit ca cac canh déu bang a. Goi O 1a giao diém cia AC va
BD: M,N lan luot 1a trung diém cua AB va BC.
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A

a) Khoang céach giita hai duong thang AB va CD bang a2 .

b) Khoang cach giita hai duong thing 4B va SO bang %.

a6

¢) Khoang cach giita hai duong thang ON va SB bang 3

d) Khoang cach giita hai duong thing CM va SA4 bang a 1122 .

Cau 17: Cho hinh chop S.ABCD c6 day ABCD la hinh chit nhat tdim O, canh bén S4 vudng goc voi
mat phang day, S4=AD =2a, AB=a.Ké AM vudng goc voi SB tai M .
a) Khoang cach tir diém S dén mit phing (ABCD) bang 2a.
b) Khoang cach tir diém 4 dén mét phang (SBC) bang a2
¢) Khoang cach tir diém O dén mat phang (SAD) bang nira khoang cach tir C dén mit phang
(S4D).

d) Khoang céch tir diém M dén mit phang (SAC) 16n hon %.

Cau 18: Cho hinh chop S.4BCD co6 day 1a hinh vuéng ABCD canh a, canh bén S4 L (ABCD) va
SA=a"6.
a) Khoang cach tir S dén dudng thang AC bang 2\2a.
b) Khoang cach tir diém C dén mét phang (S4D) bang a.
¢) Khoang cach giira hai duong thang SB va CD bang a.

a\/6

d) Khoang cach giita hai duong thang SC va BD bang 5

Cau 19: Cho hinh chép S.4BCD c6 tam gidc SAB déu va nam trong mit phang vudng goc véi (ABCD) ,

, tr gidc ABCD 1a hinh vudng canh a. Goi H 1a trung diém cta 4B .
a) SH L (ABCD).

b) d(4,(SCD))=d(H,(SCD)).
¢) Goi E 1a trung diém cua CD, khoang cach tir diém 4 dén mit phing (SCD) 1a do dai doan
thang AK (V6i K 1a hinh chiéu cia H 1én SE, K thudc SE).
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A
av21
—

d) Khoang cach tir diém A4 dén mit phang (SCD) bang

Cau 20: Cho hinh lang try tam giac déu 4BC.4'B'C’ ¢6 tit ca cac canh bang a . Goi M la trung diém cua
AA".
a) Khoang céch giita hai duong thang AB va A'B' 1a a.
b) Khoang cach giita hai duong thang 4B va B'C' la a2

¢) Khoang céch giita hai duong thang 44’ va B'C' 1a a.
af

d) Khoang cach giita hai duong thang MB' va BC la ——

Cau 21: Cho hinh 1ap phuong ABCD.A'B'C'D' canh a.
a) Khoang cach giita 4B va C'D' bang 2a.
b) Khoang cach giita B'D' va AB bang a2.
¢) Khoang cach gitra AD' va CC' bang a.

a\/i‘

d) Khoang cach giita BC' va CD' bang

Céu 22: Cho hinh chop déu S.ABCD cé canh day bang a3 ,H latam cua day, goc gitra mat bén va mat
day bang 60°, /14 trung diém BC
a) Khoang cach tr S dén mit phang (4BCD) bang SH .
b) Khoang cach gitta SH va BC la %.

c) Khoang cach tir H dén mit phang (SBC) la 3a

d) Khoang cach gitta ST va AD la 3761

GV. Phan Nhat Linh - @& SDT: 0817 098 716 -




Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

Cau 1:

Cau 2:

Cau 4:

Cau 5:

Cau 6:

Cau 7:

Cau 8:

Cau 9:

Cau 10:

Cau 11:

A

I Y  BAI TAP TRAC NGHIEM TRA LOT NGAN

Cho hinh chép S.ABCD 6 ddy ABCD 1a hinh vudng canh bang a va S4 L (ABCD). Géc giita
canh SB va mit day bang 60°. Tinh khoang cach tir 4 dén mat phang (SBC )
Cho hinh chop S.4BC c6 day ABC la tam giac vudng tai B, AB=a,BC = a~/3 . Hinh chiéu

vudng goc cta S trén mat day 13 trung diém H cua canh AC . Biét SB = a2 .
Khodng cach tir diém H dén mit phang (S4B) bang

Cho hinh lang try ABC.4'B'C’c6 tit ca cac canh bén va canh day déu bang V3. Hinh chiéu
vudng goc cta A4 trénmp (A'B'C') tring véi trung diém / cua B'C’. Tinh khoang cach tir A4’
dén mit bén (BCC'B')

Cho hinh chép S.4BCD cé day 1a hinh thoi canh bang 676 , SA=SB=SD =12 va tam giac
ABD déu. Khoang cach gitra duong thang AB va mat phang (SCD) bang bao nhi¢u?

Cho hinh chép S.ABCD c¢6 day 1a hinh thang vuong tai 4 va B, AB = BC =+/3, AD =243,
SA4 vudng géc véi mat day va S4 = V3. Tinh khoang cach gitta SB va CD.

Cho hinh chép S.4BCD ¢6 ddy ABCD l1a hinh vudng canh a. Biét S4 L (ABCD) va SA=2a
. Goi O 1a tam hinh vuéng ABCD . Tinh khoang cach tir diém O d&n SC .

Cho hinh chop S.ABCD c6 day ABCD 1a hinh thoi canh @ . Tam gidc ABC la tam giac déu,
hinh chiéu vudng géc ctia dinh S 1én mét phang (4BCD) trung véi trong tim tam gidc ABC.
Géc gifra duong thing SD va mit phing (4BCD) bang 30°. Tinh khoang cach tir diém B dén
mit phang (SCD) theo a

Cho hinh chép déu S.ABCD c¢6 canh day bang 2a, canh bén bang3a . Khoang céach tir diém A4
dén mit phang (SCD) bang

Cho hinh chop S.4ABCD c¢6 dédy hinh vuong canh a. Mat bén SAB la tam gidc vuong cén tai S
va nam trong mat phang vuéng goc voi day. Goi H 1a trung diém A4B. Khoang cach trt H dén
mat phang (SAC) bang

Cho lang try ABC.A'B'C' ¢c6 ABC 1a tam giac vudng can tai 4. Hinh chiéu vudng goc cua A’
1én mat day trung voi trung diém cua canh BC. Biét canh A4’ = a~/3 va tao v6i mit day cua
hinh lang tru mdt géc 60°. Khodng cach tir dinh C” dén mit (4'BC) bang

Cho tir di€én OABC c6 ba canh OA4,0B,OC d6i mot vudng gbéc voi nhau. Biét khoang céach tur
diém O dén cac duong th'fmg BC, CA, AB lan luot 12 a, a2 , a«/g. Tinh khoang cach tir
diém O dén mit phing (ABC) theo a
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AL

Ciu 12: Cho hinh chép S.ABCD c6 ddy ABCD la hinh thoi canh 2a, ADC =60, SA 1 (ABCD) va

SA=+6a, G la trong tim tam giac SAC . Khoang cach tir G dén (SCD) 1a

Céu 13: Cho hinh chép S.ABCD , ddy ABCD 1 hinh thang can c6 goc ¢ ddy bang 60°. AB =2CD =2a
, mt phang (S4B) tao v6i ddy mot gbc 45°. Hinh chiéu vudng goc clia S 1én ddy trung véi
giao diém cia AC va BD. Tinh khoang cach tir 4 &én mit phang (SBC ) )

Céu 14: Cho lang tru déu ABC.A'B'C’ c6 canh ddy bing a, mit phang (4'BC) tao v6i ddy mot goc 45°
, M 13 diém tuy y thudc canh B'C’. Khoang céc tir diém M dén mit phiang (A'BC ) béng

Cau 15: Cho lang try tir giac déu ABCD.A'B'C'D’ ¢6 canh day bang 2a, B'D = 3a . Khoang cach tir diém
C’ dén mit phang (A'BC) bang

Cau 16: Cho hinh chop S.ABC c6 day 1a tam giac déu canh 2a. Hinh chiéu vudng goc cta S trén mit
phing (4BC) la diém H thudc canh AB sao cho HA = 2HB . Goc giita duong thang SC va mat
phang (ABC) bang 60°. Tinh khoang céch gitra hai dudng thang S4 va BC theo a.

Céu 17: Cho hinh chdp S.4BD c6 day la tam giac vudng tai A, canh AB =2A4D = a. Tam gidc SAB déu
va nim trong mét phang vudng goc véi ddy (4BD). Goi H,N lan lugt 1a trung diém clia 4B,
AD . Khoang cach gitra HN va SD bang

Cau 18: Cho hinh ling tru tam gidc ABC.A'B'C’' c6 day 1a tam giac déu canh bing « . Hinh chiéu cua
diém A’ trén mat phang (ABC) 1a trong tim G cua tam gidc ABC va dién tich tam giac A'AB

2

bang %. Tinh khoang cach giita hai duong thang CC’ va AB'.

Cau 19: Mot quat trin c6 bé day than quat 1a 30 cm, nguoi thg mubn treo quat sao cho khoang cach tir
dinh quat dén san 12 3 m. Cho biét trin nha cao 4 m, khi d6 chiéu dai can quat 1a:

Cau 20: Mot cay cau danh cho nguoi di by c6 mat san cau cach mat duong 4 m (gia su mat san cau vuot
song song voi mat dudng), khoang cach tir duong thing ¢ nam trén tay vin ctia cau dén mit san
caula Im. Goi b 13 duong thang ké theo tim duong. Khoang cach giira hai duong thing a va b
la:
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Céu 21: O mot con ddc 1én cau, ngudi ta dit mot khung khdng ché chiéu cao, hai cot clia khung c6 phuong
thang dumg va co chiéu dai bang 2,2 m. Pudng thang ndi hai chan cot vudng goc véi hai dudng
mép ddc. Thanh ngang duoc dit trén dinh hai cot. Biét doc nghiéng 18° so véi phuong nam
ngang. Tinh khoang cach giita hai thanh ngang ctia khung va mit duong déc (theo don vi mét va
két qua 1am tron dén chir s6 thap phan thir hai).

Cau 22: Mot cay cau danh cho nguoi di bd (Hinh bén dudi) c6 mat san cu cach mat duong 3,5 m,
khoang céach tir duong théng a nam trén tay vin cua cAu dén mat san cau 1a 0,8 m. Goi b 1a

duong thang ké theo tim duong. Tinh khoang cach giita hai duong thang a va b.

Cau 23: Trén mot mai nha nghiéng 30° so véi mit phang nam ngang, ngudi ta dung mot chiéc cot vudng
gbc v6i mai nha. Hoi chiée ¢t tao véi mat phang ndm ngang mot goc bao nhiéu do?

Cau 24: Gia dd ba chan dugc md sao cho ba gbc chan cach déu nhau mot khoang bang 110 cm. Biét cac
chan cia gia dd dai 129cm . Hoi chiéu cao ciia gia d& bang bao nhiéu mét (Iam tron két qua dén
chit s6 thap phan tha 2)?
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QUAN HE VUONG GOC
TRONG KHONG GIAN

BAI a THE TiCH .
%

IY.Y Y LY THUYET CAN NHO
Ly thuyét chung vé thé tich

e Thé tich 12 mét trong nhitng khéi niém toan hoc xuét hién thuong xuyén trong cude séng, do su
chiém chd cua vat thé trong khong gian. Bai hoc ndy dua ra cong thirc thé tich ctia cac hinh khéi
ung voi cac hinh ma ta da hoc.

e Phan khong gian dugc giéi han boi hinh chop, hinh chép cut déu, hinh ling try, hinh hop tuong tng
duoc goi la khdi chop, khdi chop cut déu, khoi lang try, khéi hop. Pinh, mét, canh, duong cao cua
cac khéi hinh d6 1an luot 1a dinh, mat, canh, duong cao cua hinh choép, hinh chép cut déu, hinh lang
try, hinh hop tuong ung.

V:%h(s+5'+\/s.5*) V =hS

. ;. : A 1
= Thé tich cua khoi chép co6 dién tich ddy S va chiéucao 4 la: V = EhS .

= Thé tich ctia khdi chop cut déu co6 dién tich day 16n S, dién tich day bé S’ va chiéu cao
la: v :%h(S+S’+\/S.S’).

= Thé tich ctia khdi lang tru c6 dién tich day S va chiéu cao 4 1a ¥V =AS.

Nhan xét:
e Thé tich khdi t& dién béng mot ph?ln ba tich cua chiéu cao tir mot dinh va dién tich mat dbi dién
voi dinh do.

e The tich ctia khoi hop bang tich ctia dién tich mdt mat va chi€u cao cua khoi hop ung véi mat do.
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IR :¥ /S  ruAN LOAI VA PHUONG PHAP GIAI TOAN

Dang 1: Thé tich khéi chép c6 canh bén vudng géc véi day

e Mot hinh chdp c6 mdt canh bén vudng goc voi day thi canh bén do chinh 1a duong cao.
e Mot hinh chdp c¢6 hai mit bén ké nhau ciing vudng goc v6i ddy thi canh bén 13 giao tuyén cua hai

mat d6 vudng goc vadi day.

Vidy 1: Cho hinh chép S.ABC c6 canh bén S4 vudng gbe véi mit phing ddy (ABC). Biét SA=a, tam
gidc ABC la tam giac vudng cantai A, AB =2a . Tinhtheo a thétich ' ctakhdichép S.4BC.
& Loi giai
Vidu 2: Cho khdi chép S.4BC c6 ddy ABC latam gidc déu canh a, hai mit bén (SAB) va (SAC) cung
vudng goc véi day va SC = a+/3 . Thé tich khéi chép bing
& Loi giai
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AV

Vidu 3: Cho hinh choép S.ABCD c6 ddy ABCD 1la hinh chit nhat véi AB=a,BC = a~/3 . Canh bén S4

vudng goc voi day va dudng thing SC tao véi mit phing (SAB) mot goc 30°. Thé tich khdi
chop S.ABCD 1la
& Loi gidi

Vidu4: Cho khéi chop S.ABCD c6 SAL (ABCD) c6 day ABCD la hinh thang, AB//CD,
SA=AD=DC =a,BC = a7 . Tam giac SBC vudng tai C, tam giac SCD vudng tai D. Thé
tich khdi chop da cho bang

£ Loi giai
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AV

Vidu 5: Cho khéi chép S.ABCD c¢6 ABCD 1 hinh chit nhat tim O; AC =2AB =2a; SA vudng goc
v&i mit phing day. Tinh thé tich khdi chop S.ABCD biét ring SD = a+/5.
& Loi giai
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Dang 2: Thé tich khdi chép c6 mit bén vudng goc véi day

() L(B)

Pé xac dinh dudng cao cua khdi chop, ta sir dung dinh 1y sau:

ald

Vidu 6: Cho khdi chop S.4ABC co day 1a tam gidc déu canh 2a, mit bén SBC 1a tam giac vudng cén tai
S va (SBC) vuéng goc véi mit phang (A4BC). Thé tich ctia khdi chop da cho bang

& Loi giai

Vidu 7: Cho hinh chép §.4ABCD c6 ddy ABCD 1a hinh chit nhat, 4B =a, AD =2a.Tam giac SAB la
tam giac déu va nam trong mit phing vudng goc véi day. Thé tich ciia khbi chop S.ABCD bang
£ Loi gidi
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AL

Vidu 8: Cho hinh chdp S.ABCD c¢6 ddy ABCD 1a hinh chit nhat; ASAB déu canh a va nam trong mat
phang vudng géc v6i (ABCD) . Biét SC tao v6i (ABCD) mot goe bang 30°. Tinh thé tich ¥
ctia khdi chop S.ABCD .

Vidu 9: Cho hinh chop S.ABCD c6 ABCD la hinh chit nhat, tam gidc SBC déu canh ¢ nam trong mat
phing vudng goc v6i (ABCD) biét goc gitta SD va mit phing (4BCD) bing 45°. Thé tich
hinh chop S.ABCD la

& Loi giai
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AL

Vi du 10: Cho hinh chép S.ABCD c6 day ABCD 1a hinh chit nhat, tam giac SAD vudng tai S va nam
trong mit phang vudng goc véi mit phing day. Cho biét AB=a, SA=2SD, mit phang (SBC)

tao voi mat phang day mot goc 60°. Tinh thé tich ciia khdi chop S.4ABCD
£ Loi giai

Vi du 11: Trong khong gian cho tam gidc déu S4B va hinh chit nhat ABCD v&i AD =2a nam trén hai
mit phing vudng géc. Goi ¢ 1a géc giita hai mit phang (S4B) va (SCD). Biét tang = ¥
Thé tich ctia khdi chép S.4BC la
& Loi giai
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Dang 3: Thé tich khéi chép déu

Pinh nghia: Mot hinh chép duoc goi 14 hinh chop déu néu ddy cta nd 1a mot da gidc déu va cac canh
bén bang nhau.Trong hinh chép déu:

e Duong cao hinh chop qua tam cua da giac day.

e Céc canh bén tao voi day cac goc bang nhau.

e Cac mit bén tao v6i day cac goc bang nhau.

e Dé bai cho hinh chop tam gidc déu (tir giac déu) ta hiéu 1a hinh chop déu.

e Hinh chop tam giac déu khac véi hinh chop c6 day 1a tam giac déu vi hinh chép tam gidc déu
thi ban than no c6 day 1a tam gidc déu va cac canh bén bang nhau, n6i mét cach khac, hinh chop
tam giac déu thi suy ra hinh chop c6 day 1a tam gidc déu nhung didu ngugc lai 1 khong dung.

e Hinh chop tir gidc déu 1a hinh chép déu c6 day 1a hinh vudng.

Cong thuc tinh thé tich khbi chop déu va mot sb cong thire giai nhanh:
« Chiéu cao % khdi chop xac dinh béi 4 =4/b*—R}?, trong &6 R,1a ban kinh dudng tron ngoai
tiép da giac day va b 1a d6 dai canh bén.

V24 . NEYS
8

al=
12

R: e 1:A. 3A . . aNo6 . . ISV
e Khoitordiéndéucanh a co V = ,trong do h = T\/_ la chiéu cao khoi tir dién

déu.
a’*~\3b* —a’
12
a’ 2(2b2 —az)
6

« Khbi chép tam giac déu canh day bang a, canh bén bang b c6 V =

« Khéi chop tir gide déu canh ddy bang a, canh bén bang b ¢6 V =

V2d*
6
o Khoi bat dién déu canh a la hop cia hai khoi chop tir gidc déu co tat ca cac canh bang a co

V24

3

o Khoi chop tir gidac déu co tat ca cac canh bang a, cd V =

V=

a’ 3(1)2 —az)

« Khdi chop luc giac déu canh day bang a, canh bén bang b ¢6 V = 3

Vi du 12: Cho hinh chép tir gide déu co tat ca cac canh bang a . Thé tich ctia khdi chop tuong tg tinh theo
a s& bang
& Loi giai
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AL

Vi du 13: Cho khdi chép tam giac déu c6 canh ddy bang a va canh bén tao v6i ddy mot goc 60° . Thé tich

khéi chop d6 bang
& Loi giai

Vi du 14: Cho hinh chép tir gide déu S.ABCD c6 chiéu cao bang J3a va do dai canh bén bang J5a. Thé
tich ciia kh6i chop S.4BCD bing
& Loi giai
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AL
3\/§a
2

Vi du 15: Cho hinh chép déu S.ABCD c6 canh ddy bang 3a , canh bén bang

va O latam cua day.
Goi M,N,P va Q lan luot 14 hinh chiéu vudng goc ctia O trén cac mit phiang (S4B), (SBC),
(SCD) va (SDA). Thé tich ciia khdi chép O.MNPQ bing
s Lo gidi

Vi du 16: Cho khdi chép tir gidc déu S.4BCD c6 dién tich xung quanh gap 2 lan dién tich day, dién tich
day bang 4a’. Thé tich ciia khbi chop S.4BC tuong (mg bang
& Loi gidi
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Vi du 17: Cho hinh chép tir gidc déu S.ABCD cb canh bén bang 2a, goc gitta mat bén va mat day bang
60° . Thé tich khdi chop S.ABCD la
& Loi giai

Vi du 18: Cho khdi chop tir giac déu co canh day bang 2a va dién tich xung quanh bang 8a” . Thé tich cta
khéi chop d6 bang
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Dang 4: Thé tich khdi ldng tru dirng

Vi du 19: Cho khéi lang tru ding ABC.A'B'C’ c¢6 day ABC 1a tam giac vudng can tai B . Biét C'4 = a2
va AC'C =45°. Thé tich ctia khéi lang try d4 cho bang
£ Loi giai

Vi du 20: Cho khdi ling tru tam giac déu, canh bén c6 d dai gip hai lan canh day. Biét tong dién tich cac
mit cta khéi lang tru la (12 + \/5 )a2 . Tinh theo a thé tich ¥ cta khoi lang tru da cho
& Loi giai
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Vi du 21: Cho hinh hgp dung ABCD.Xil/'EC'D' c6 day 1a hinh vudng canh « . Khoang cach tir diém 4 dén
a3
mit phang A'BCD' bang > . Tinh thé tich hinh hop theo «.
& Loi giai

Vi du 22: Cho hinh ling try dimg ABC.A'B'C’ ¢6 day 1a AABC vudng tai A, biét AB=a, AC =2a va
A'B =3a. Thé tich cua khdi lang try ABC.4'B'C’ bang
& Loi giai
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ALY

Vi du 23: Cho hinh hop chit nhdt ABCD.A'B'C'D" ¢6 AB=a, AD =2a, AC'=~/6a. Thé tich khdi hop
chir nhat ABCD.A'B'C'D" bang

& Loi giai

Vi du 24: Cho khéi hop chit nhat ABCD.A'B'C'D" ¢6 day 1a hinh vudng, AC = 2\2a, gbc gitra hai mat
phang (C'BD) va (ABCD) bang 45°. Theé tich ciia khoi hop chit nhat d cho béng:
& Loi giai
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Vi du 25: Cho khdi lang tru tam gidc déu ABC.A'B'C' ¢6 AB=a, goc giita duong thang A'B va mait
phang (BCC'B') bang 30°. Thé tich khoi lang tru da cho bang

V6
—a .

B. 3423. C.
4 12

& Loi giai
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Dang 5: Thé tich khéi lang tru déu

Vi du 26: Cho hinh ling try tam giac déu ABC.A'B'C' ¢6 AB=a, goc giira duong thang A'C va mit
phing (ABC) bang 45°. Thé tich khoi lang tru ABC.4'B'C’ béng

& Loi giai

Vi du 27: Tinh thé tich ¥ cua khdi 1ap phuong ABCD.A'B'C'D, biét AC' = a3
& Loi giai
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AL

Vi du 28: Cho hinh ldp phuong ABCD.A'B'C'D' c6 AC'=2a~/3. Tinh thé tich hinh lap phuong
ABCD.A'B'C'D" .

& Loi giai

Vi du 29: Cho lang try tam gidc déu ABC.A'B'C’ c6 canh bén bang 2a. Pay ABC ndi tiép duong tron
ban kinh R = a . Tinh thé tich khéi lang tru di cho.
& Loi giai
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Vi du 30: Cho khdi ling tru déu ABC.A'B'C’ ¢6 canh day bang 2a. Khoang cach tir diem A4’ dén mait
phang (A4B'C’) bang a. Thé tich khdi lang tru da cho la

& Loi giai
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Dang 6: Thé tich khéi ldng tru xién

Vi du 31: Cho lang try ABC.A'B'C’ ¢6 dién tich tam gidc 4'BC bang 4, khoang cach tir 4 dén BC bang
3, goc gilta hai mit phang (A'BC) va (A'B'C') bing 30°. Thé tich khdi ling ling tru
ABC.A'B'C’ bang

& Loi giai

Vi du 32: Cho hinh lang try ABC.A'B'C’ c6 day 1a tam giac déu canh a, goc giita canh bén va mit phing
day bang 30". Hinh chiéu ciia 4’ xudng mét phing (A4BC) tring véi trung diém cia BC. Tinh
thé tich khoi lang tru ABC.A'B'C’.

& Loi giai
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Vi du 33: Cho khdi lang tru tam giac ABC.A'B'C’ c6 day la tam giac déu canh a . Do dai canh bén bang 4
a . Mit phing (BCC'B') vudng géc voi ddy va B'BC =30°. Thé tich khdi chép A.CC'B’ bing
2 Loi gidi

Vi du 34: Cho khdi lang tru ABC.A'B'C’ ¢6 ddy ABC 14 tam giac vudng tai B va A'A= A'B= A'C . Biét
ring AB=a va BC =a~/3 va mit phing (A4'BC) tao v6i mit phang ddy mot goc bang 60°.
Thé tich khéi ling tru ABC.4'B'C’ bang
£ Loi giai
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Vi du 35: Cho khdi lang tru 4ABCD.A'B'C'D’ ¢6 ddy ABCD 1a hinh vudng canh a . Hinh chiéu cia B’ 1én
mit phang (4BCD) trung véi giao diém clia AC va BD, biét gbc giita hai mit phang (ABA')

va (ABCD) béng 60°. Tinh thé tich khoi ling tru 4BCD.A'B'C'D' .
£ Loi giai
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Dang 7: Ti s6 thé tich khdi da dién
Chi thich: ¥, = Thé tich cii; ¥, = Thé tich méi (Diing cho ky thudt chuyén dinh va day)
1. K¥ thuat déi dinh (Pay khong doi)
a) Song song vdi day:

Pinh cu Dinh méi

P)

1
Khi do: ¥, =V, =B

b) Cit day:
Pinh maéi B
Pinh cu ‘A
4
e
1
—d(4(P)).S
Khid():%:% ( ) d:%
2 g.d(B;(P)).Sd

2. K§ thuit chuyén day (Puwong cao khong doi)

Ta co: LS voi S 1a dién tich day cii; S,1a dién tich day moi.
2 2
Chu y:

e Dua hai khéi da dién vé cting mot dinh; hai day méi va cii nam trong ciing mot mit phang (thuong
thi day cii chtra ddy mdi). Ap dung cong thure tinh dién tich cua da giac dé€ so sanh ti so gitra day
cli va day moi.

e Néu ting (hodc giam) mdi canh cua da gidc (tam giac, t giac) & lan thi dién tich da giac s& ting
(hodc giam) k*lan.

3. Mot s6 két qua quan trong

Két qua 1: Cho tam giac OAB . Goi A', B’ lan luot ndm trén cac canh OA4 va OB . Khi do:
Swowy OA" OB’
S,z OA OB

Két qua 2: Cho hinh chép S.ABC.Goi A',B’,C’ lan luot nam trén cc canh S4,SB va SC .
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v J/ J/ AN

S

Al C’

Khi d6: M = S_A'S_HS_C
V. ye SA SB SC
K#ét qua 3: Cho khdi lang tru tam giac ABC.A'B'C". Trén cac canh bén AA4', BB’ va CC' lan luot 1ay

cac diém M,N,P

AI

BI

AM _ BN CP . thikhido Lamcame _ XF Y2

A'A BB “C'C BCAP 3

Két qua 4: Cho khdi hop ABCD.A'B'C'D' . Trén céc canh bén A4',BB’,CC’ va DD’ lan luot iy cac
diém M, N, P,Q saocho M,N,P,Q d@)ng phéng.

Gia su:

9

A D

AM BN CP__ DQ

_ = y; — VA’B'C'D’.MNPQ _x +y+z+t
A'A BB “'C'C DD

4

Gia su:

b

=t thikhidd x+z=y+¢ va

ABCD.MNPQ
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, ‘ , a_
Vi du 36: Cho khoi chop S.ABC. Trén ba canh SA4,SB,SC lan luogt lay ba dién A',B’,C’ sao cho
SA=2S84', SB=3SB', SC =4SC’. Mit phing (A'B'C") chia khdi chop thanh hai khéi. Goi V

va V' 1an luot 1a thé tich cac khdi da dién S.4'B'C' va ABC.A'B'C'. Khi d6 ti s6 ; la:
& Loi giai

Vi du 37: Cho hinh chép S.ABCD . Goi A',B',C',D’ theo thir tu 1a trung diém cua S4,SB,SC,SD . Tinh
ti s6 thé tich cua hai khéi chop S.4'B'C'D’ va S.ABCD .
& Loi giai
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AL

Vi du 38: Cho hinh chép S.ABCD ¢6 ddy ABCD la hinh chit nhat. Mit phing («) di qua 4, B va trung

diém M cia SC. Mit phang () chia khdi chép da cho thanh hai phan c6 thé tich lan luot 1a

V., V, v6i V, <V,. Tinh ti s L.

=

& Loi giai

Vi du 39: Cho hinh chép S.ABCD c6 day 1a hinh thang vudng tai 4 va B. AB = BC =2a, AD =4a . Mat
phang () di qua A va trung diém céc canh SB, SC chia khoi chép S.ABCD thanh hai khéi
da dién. Goi V' 1a thé tich khoi da dién chira dinh S, V' 14 thé tich kh6i da dién khong chira dinh

S . Tisd — bang
V
£ Loi giai
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Vi du 40: Cho khdi chop tir giac déu S.ABCD c6 canh ddy AB=a, canhbén S4=2a.Goi M va N lan
luot 14 trung diém SA4,SC . Mit phang (BMN) cdt SD tai K . Thé tich khéi chop S.MNK bing

& Loi giai

Vi du 41: Cho lang tru ABC.A'B'C', goi M , N lan luot 1a trung diém cta canh 44’ va BC. Biét khéi tir
dién AMNB c6 thé tich 12 34 . Tinh thé tich ling try ABC.A'B'C'.
£ Loi giai
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Vi du 42: Cho hinh ling try 4BC.4'B'C" ¢6 thé tich bang ¥ . Goi M 1a trung diém canh BB’, diém N
thudc canh CC’ sao cho CN =2C'N . Khéi chop 4. BCNM c6 thé tich 1a V.. Tinh %
& Loi giai
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Vi du 43: Cho khdi hop ABCD.A'B'C'D’ c6 thé tich bang 1. Thé tich cua khdi tr dién ABC'C bang
& Loi giai

Vi du 44: Cho ling tru ABC.A'B'C"' c¢6 thé tich1a V. M,N,P la cac diém lan lugt ndm trén cac canh

AM 1 B P . . ‘. . .
AA',BB',CC" sao cho =—, N =x, ¢ = y. Bi¢t thé tich khoi da dién ABC.MNP bang
AA' 3 BB' cc'

2 e . .
TV . Gia tri 16n nhat cua xy bang:
£ Loi giai
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Vi du 45: Cho hinh 1ap phuong ABCD.A'B'C'D'. Goi M 1a diém thudc doan CC' thoamian CC'=4CM
. Mit phang (4B'M) chia khdi lap phuong thanh hai phan c6 thé tich ¥, va V,. Goi V, 1a phan

, , <R , . A V
co chira diém B. Tinh ti s6 k=—-.
2
& Loi gidi
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L . . ey / /
I BAI TAP TRAC NGHIEM CHON PAP AN

Cau1l: Cho hinh chop S.ABCcé day la tam giac déu canh 2a, canh bén SA vudng goc véi day va
SA = a~/3 . Tinh thé tich ¥ cua khdi chop S.4BC.

A. V=%a3.. B.V=d.. C. V:2a3x/§.. D. V=%a3.

Cau2: Cho hinh chop S.ABCD c6 day ABCD 1a hinh chit nhat, 4B =a, AD =2a,SA vudng goc vbi
ddy va SA = a~/3. Thé tich cua khéi chép S.ABCD bing

3 3
A. 4\/35" . B. 434°. C. Zfa . D. 234°.

Cau 3: Cho khdi chép S.4BC co day 1a tam giac vudng can tai 4, AB=2; SA vudng goc voi day va
SA =3 (tham khéo hinh v§).
S

B
Thé tich khéi chép da cho bang
A.12. B. 2. C. 6.. D. 4.

Cau4: Cho hinh chop S.ABCD c6 ddy ABCD la hinh thang vudng tai 4, B. Biét S4 vudng goc véi
déy, AB=BC=2a;AD =4a; goc gilta (SCD) va day bang 60°. Tinh thé tich khdi chép

S.ABCD.
3 3 3
A. 8‘6" . B. 4@“ . C. ngsa . D. 4J6 4.

Cau5: Cho hinh chép S.ABC c6 day ABC la tam gidc vuodng tai B va canh bén S4 vudng goc véi
day. Goi M 1a trung diém ctia SC, biét 4B =a, AC =2a, SA=a~3. Tinh thé tich khdi chép
S.AMB theo a.
A. la3. B. la3. C. Qaz'. D. £a3.
2 4 4 2
CAu 6: Cho hinh chép S.ABCD c6 day 1a hinh chit nhat c6 AB =2a+/3; AD =2a. Mit bén (S4B) 1a

tam giac déu va nam trong mit phang vudng goc voi day. Thé tich khdi chop S.ABD 1a

A. W34, B. #a?. C. 4d’.. D. 24/34°.

Cau7: Cho hinh chop SABC, day la tam gidc ABC vudngtai B,co6 AB = a3 ; BC = a.Tam giac SAC
cn tai Sva thudc mat phing vudng goc véi ddy, mp(SBC)tao véi ddy mot goc 60°. Thé tich
khéi chop SABC 1a

a*\3 a*\3

a3
A. . B. —. C. . D. 24°.
2 4 3
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Cau8: Cho khdi chép S.ABCD c6 ddy ABCD 14 hinh vudng, mit bén (SA4B) la tam gidc vudng can

tai Sva nam trong mit phang vudng goc v4i day. Biét khoang cach tir diém A dén mit phang
3a/5

(SCD) biang — - Tinh thé tich cta khoi chép S.ABCD ?

A Da B. 3/34°. c. 2o D. 24
2 2 2

Cau9: Cho hinh chép S.ABCD c6 day la hinh vudng canh bang 24 . Tam giac SAB déu va nam trong
mit phang vudng goc v6i mit phang (ABCD) . Thé tich ctia khdi chop S.ABCD 1a
@3 a3 4a*\3

B. C. 4a°3. D.
4 2 a3 3

A.

Cau 10: Cho khéi chop S.4BCD c¢6 day ABCD la hinh thoi canh 2a, ABC =60°, canh bén SA vudng
goc voi ddy, mat bén (SCD) tao voi ddy mot goe 60°. The tich khdi chop S.4BCD béng

A. 24°\3. B. 34’3 . C. 3. D. 2a°.
Céu 11: Cho khbi chop tam gidc déu S.4ABC biét AB=a va SA=2a. Tinh chiéu cao cia khdi chop
S.ABC.
NETACEY B,y =33 c.y =14l b, y =6
9 3 6 3
Céu 12: Tinh thé tich ctia khéi ttr dién déu biét chiéu cao tir dién bang a .
A. £a3. B. £a3. C. ﬁaS. D. ﬁcf.
8 3 2 3
Cau 13: Cho khéi chop tam giac déu S.ABC c6 canh day AB=2a, canh bén SA4 = a~/2 . Thé tich khdi chop
d3 cho bang:
A 24, B. gcf. C. %cf. D. gcf.

aN42

Cau 14: Cho khéi chop tam gidc déu c6 canh bén bang va mat bén tao voi mat phang day mot goc

60°. Tinh thé tich ¥ cua khéi chop di cho.

3 3 3 3
A.a\/g. B.am. C.“\/g. D.a\/g.
4 9 6 12

Céu 15:  Cho hinh chép tir gide déu S.4BCD c6 gbc giita hai mit phang (SAB) va (SCD) bang 60° va
khoang cach giira hai duong thang SA4 va CD bang a . Tinh thé tich ¥ cua khdi chop S.4BCD

theo a.

3 3 3
A.V:%. B.V:%. C.4\3. 1).1/:20’3*/g

Ciu 16: Cho hinh ling try tam gidc ABC.A'B'C' ¢c6 AB, AC, AA’' d6i mot vudng goc véi nhau. Biét
AB=a, AC=2a, AA' =3a , tinh theo a thé tich ¥ cta khéi lang tru ABC.A'B'C’.
A.V=a. B. V =3d’. C.V=6a. D.V=2d.
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Cau 17: Cho khéi ling tru démg ABC.A'B'C' ¢6 AB = AC = a, AA'= a2, BAC = 45" Tinh thé tich ¥

ctia khi lang tru di cho

Bl

N

‘5‘13. a . &
4 2 6

3
AL B.
4

Cau 18: Cho hinh ling tru dimg tam giac ABC.4A'B'C’co day la tam giac déu canh bang a. Biét mit
phang (A'BC)tao véi ddy mot goc 60°. Theé tich khoi lang tru da cho la

2a2\/§ a3\/§ 3a3\/§ 3a3\/§

A. ) B. . C. . D. .
4 8 8 4

Cau 19: Cho khbi lang try ding ABCD.A'B'C'D' c6 day 14 hinh chit nhat ABCD c6 AB=a; AD = a3
. Mit phang (A'BD) tao vé6i ddy mot goc 60°. Thé tich cua khéi lang tru da cho 1a:

3 3 3 3
INECRE B. 2L c. L. p, V3
2 2 3 2
Céu 20: Cho khdi lang tru dng ABC.A'B'C’ ¢ day 1a tam giac vudng can tai A, AC = A4’ =2 (tham
khao hinh v¢)
A’ CI
Bf

Thé tich khéi lang tru da cho bang
A 2. B. 2. c D. 4.
3 3

Cau 21: Cho khéi 13p phuong ABCD.A'B'C'D’ ¢6 dién tich tam giac ACD' bing a’+/3 . Thé tich cua
khéi 1ap phuong di cho bang
A. 8a’. B. a’. C. 2V24°. D. 424’

Cau 22: Cho khdi lang try ding ABC.A'B'C’' c6 day la tam giac déu canh 2a va goc gitra duong thing
CB' va mit phiang (ABC) bang 45°. Thé tich cua khéi lang tru da cho bang
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Cau 23:

Cau 24:

Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

A

A '

B."

3 3
A. 2433, B. &’\3. C."‘B. D.“‘g.

6 3

Cho hinh 1ap phuong ABCD.A'B'C'D' ¢6 AC =2a. Tinh thé tich V' ctia hinh lap phuong.
A.V =84, B.V=d. C. 424°. D. 2\24°.

Cho hinh lang try ding ABC.A'B'C"' c6 day la tam gidc déu canh a, A4'= a~/2 . Thé tich V
ctia khdi lang tru bang

3 3 3 3
Jea' B,y Yo c.y oo p. - Yoa
2 4 6 12

Mot khdi lang tru tam giac co day 1a tam gidc déu canh 3, canh bén bang 243 va tao voi mat
phang day mot goc 30°. Khi d6 thé tich khdi ling tru 1a?
A 93 B 273 9 27

. . . C. . D. =,
4 4 4 4

A V=

Cho hinh ling try ABC.A'B'C' ¢6 AA' =a,ddy ABC la tam giac déu, hinh chiéu vudng goc ciia
diém A trén mit phing (4'B'C") tring véi trong tm cta tam gidc A'B'C’. Mit phang (BB'C'C)
tao v6i mit phang (A'B'C’) géc 60°. Tinh thé tich ¥ cua khdi lang tru ABC.A'B'C’.
3 3 3 3
Av=2 B. V=219 c.v=>22 p. V=24
8 32 32 32
Cho khdi lang try ABCD.A'B'C'D' ¢6 day 1a hinh thoi ABCD tim O ¢6 AC =2a, BD = 2a3

. Hinh chiéu vuéng goc ctia B’ xubng mit day trung voi trung diém H cua OB. Puong thing

B'C tao véi mat day mot goc 45°. Thé tich cua khdi lang tru da cho l1a
A. 247 B. 24°+/3. C. 3a°21. D. &’\21.

Cho lang tru ABC.A'B'C"' ¢6 ddy ABC 1a tam giac déu canh a .Tam gidc A'AB cantai A'va
nam trong mat phang vudng goc véi mat day, mit bén (44'C'C) tao véi mit phang (4BC)mot
goc 60°.Thé tich cua khéi lang try ABC.A'B'C" 1a
3 3 3 3
A B. V=39 c.y =33 p, 33
32 16 8 16

Cho khbi lang tru ABC.A'B'C' c6 thé tich bf?mg 3. Goi M, N lan luot 1a trung diém cua cac doan
thing 44" va BB'. Puong thang CM cét dudng thang C'4’ tai P, dudng thing CN cit dudng
thang C'B’ tai Q. Thé tich khéi da dién 16i 4’MPB'NQ bing

A. 2. B. z C. 1. D.

N |~

3
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Cau 30: Cho hinh chép S.4BCc6 ddy ABC la tam gidc vudng can dinh B, AB=a va S4 1 (ABC). Goi
H, K lan lugt 1a hinh chiéu vudng goc cua 4 1én SC, SB. Biét goc gitta (AHK ), (ABC) bang
45°. Tinh thé tich khéi tr dién ABHK .
A Y2 B LY c. 2 D, 4Y2
6 12 24 36
Céu 31: Cho khéi chép tir gidc S.ABCD c¢6 ddy ABCD 13 hinh binh hanh. Goi M 1a trung diém cua SC
, mit phang (P) chita AM va song song BD chia khéi chép thanh hai khéi da dién. Dat 7] 1a

thé tich khdi da dién co chira dinh S va ¥, 1a thé tich khdi da dién c6 chtra ddy ABCD. Ti s6

%

1

A 2=3, B. -2, .21, p. -2
4 n 4 no2

Cau 32: Cho hinh chop S.ABCD c6 ddy ABCD 1a hinh binh hanh. Goi M 1a trung diem cua canh S4.
Mt phing (o) di qua M va song song véi mit phing (SBC) chia khéi chép S.4BCD thanh
hai phan. Tinh ti s ctia thé tich phan chira dinh § va thé tich phan con lai.

2 B. > c. p. L
16 11 5 5

Cau 33: Cho hinh chop tir gidc déu S.ABCD cb AB =a va dién tich tam giac SAB béng a’.Goi H,K

lan luot 13 trung diém cta SB, SD . Thé tich khbi da dién ABCKH bang

A. ﬁcf. B. ﬁcf. C. ﬁcf. D. ﬁcf.
36 4 24 12

Cau 34: Cho hinh ling tru ABC.A'B'C' c6 thé tich bang 364°. Goi I,J 1a hai diém lan lugt thudc
B'I C'J 2

BB', CC' théa min ——=——=2=va M,N lan luot 1a giao diém cua A4'I, A'J véi mat
B'B C'C 3

phing (ABC).Tinh thé tich khéi da dién IJCBMN .

A.7a’. B. 124°. C. 9a’. D. 6a’.

Cau 35: Cho khi ling try tam giac ABC.A'B'C' c6 day la tam giac vudng tai A thoa min
AB=a,AC=a3,ddng thoi A'A,A'B, A'C cing tao véi day mot goc 60°. Goi M, N, H 1an
luot 1a trung diém cta cac canh A'B', A'C"', BC . Tinh thé tich khéi ta dién MNAH .
3a’ 2a’

3 3
AL B. L. c. L. p. =%
2 2 4 3
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Y  BAITAP TRAC NGHIEM PUNG SAI

a6
-

Cau 1:  Cho khdi chop tur giac déu S.ABCD ¢6 AB=a, SA=

a) Chiéu cao ctia khdi chop S.4BCD bang %.

a*\6
s
¢) 86 do goc giira duong thang S4 va mit phang (ABCD) bang 30°.

J15

d) Cosin ctia s6 do goc nhi dién [S,CD, B] béing I

b) Thé tich ctia khdi chép S.ABCD bang

Cau2: Cho hinh choép S.ABCD c6 ddy ABCD la hinh thoi, BAD = 120°, AB = a . Hai mit phing
(S4B) va (SAD) cung vudng goc v6i ddy. Goi M 1a trung diém cua BC, biét AMS = 60° .
a) SA L (4BCD).
b) SA=3a.

A

©) Vs pep = >

d) Khoang cach tir D dén mat phiang (SBC) bang %Ta.

Cau 3:  Cho hinh lang tru ding ABCD.A'B'C'D" ¢6 day ABCD la hinh chitr nhit, 4B=a, AD = a2 ,
AB' =a 5.
a) Cong thirc tinh thé tich hinh ling tru 1a Viscoanen =Spen-AA".
b) Dién tich hinh chit nhat ABCD bang a*+/2 .
¢) Chiéu cao cua hinh ling try bang a .
d) Thé tich ctia khéi lang tru bing 24’2 .
Cau 4: Cho hinh lang tru dtmg ABC.A'B'C’ c¢6 ddy ABC 1a tam giac déu canh bang a va goc nhi dién
[4,BC, 4] bing 30°.
a) Goc nhi dién bang goc A'MA , voi M 14 trung diém cua BC.
2
b) Dién tich d4y cta hinh lang tru 1a S, = # .
¢) Chiéu cao cua hinh ling tru bang a .

3
d) Thé tich khéi lang tru bang a f .

Cau5: Cho khdi chop cut tam giac déu ABC.A'B'C' c6 canh day 16n bang 2a, canh day nho bang a
va khoang cach giita hai day bang 3a .
a) Tu giac ABB'A' 1a hinh binh hanh.
b) P4y 16n cua khéi chop cut ddu ABC.4'B'C’ ¢6 dién tich bing S, = a*+/3 .
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7. \ . N 612\/5
c¢) bay nhé cua khoi chép cut deu ABC.A'B'C’ ¢6 dién tich bang S, = 1
d) Chiéu cao ctia khdi chop cut déu ABC.A'B'C’' bang h=3a.
a3

Cau 6: Cho khdi chop tam giac déu S.ABC c6 canh ddy bang a va thé tich bang . Goi H la hinh

43
chiéu vudng goc cia S 1én mit phang (ABC).

a) H la trong tdm cua tam giac ABC .

b) AH:a\/g.
2
c) SH =2a.

d) Goc giita canh bén va mit day bang 60°.

Cau7: Cho hinh chép S.ABCD c6 day ABCD 1a hinh thang vudng tai 4 va D c¢o
AB=2,AD=CD=1, SA4 vudng gbc v6i mit phing (ABCD), gbc giira duong thang SC va
mit phang (ABCD) bang 60°. Goi M 1a trung diém cua doan thang SB .
a) Goc gitta duong thing SC va mit phiang (ABCD) la goc SCD.
b) Chiéu cao cua khdi chop S.4BCD bang J6.

NG

¢) Thé tich cta khéi chop S.ABCD bang -

d) Thé tich ctia khdi chép M.BCD bang l—f

Cau 8: Cho hinh chép S.ABCD c6 day ABCD 1a hinh chitr nhat tam O, 4B =a va AD =2a, canh bén
SA vudng goc véi ddy. Goc gitra hai mit phang (SBD) va (ABCD) bang 60°.
a) Chiéu cao ctia khdi chop di cho 1a canh bén SB.
b) Dién tich mit ddy cua hinh chép da cho 1a S ., =24’

¢) Thé tich cua khéi chop Vg, = Vg0

15

Cau 9: Cho hinh lang tru ding ABCD.A'B'C'D" c6 day la hinh thang can, A4B=BC =CD =a,AD =2a

Biét ring goc gifta duong thang 4'C va mit phing (4BCD) béng 45'.

d) Thé tich khdi chép Vy e =

a) Goc giita dudng thing A4'C va mit phing (ABCD) 1a CA'A.
b) Khoang cach giita hai duong thang 4B va B'C bang khoang cach tir diém B dén mit phang
(B'CO).
3
¢) Thé tich cua hinh ling try dtng ABCD.A'B'C'D’ bang 9%.
d) Goi (P) la mat phang di qua B va vudng goc voi dudng thang 4'C. Biét (P) chia khoi lang

3
tru ABCD.A'B'C'D' thanh hai khi da dién. Thé tich cta khdi da dién chira dinh 4 bang 158“ .
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Céau 10: Cho hinh chép S.4BC c6 day ABC la tam giac déu canh a . Biét SA = a2 va S4 vuong goc
v6i mat day. Goi M 1a trung diém ctia BC va H 1a hinh chiéu vuong goc ctia A 1én SM .

a) Puong thang AH vudng gbe véi mit phang (SBC).

b) Puong thang SH 1a hinh chiéu cta dudng thang S4 1én mit phang (SBC)
5 dai < M 6a
c¢) B dai doan thaing AH bang m

N

d) Cosin goc tao boi dudng thing S4 va mit phing (SBC) bang 3

Cau 11: Cho hinh lang try dng ABC.A'B'C’ ¢6 day la tam giac vudng can tai 4 c6 AB=AC=a.

a’\3

2

Biét dién tich tam giac 4’BC bang

a) Dién tich ddy cua ling tru1a S ,. =a’.

b) Po dai dudng cao cua lang tru bang %.

3

¢) Thé tich khdi ling tru 1 ¥ = “7

3
d) Thé tich khéi chép AA'B'C' 1a V'= %
Cau 12: Cho hinh chop S.ABCD c6 day la hinh vudng canh a, SA L (ABCD), SA=a.Goi G latrong
tam tam giac SCD.
a) Thé tich khdi chop dugc xac dinh boi cong thic V = Bh

b) Thé tich khéi chop S.4BCD bang .
3

¢) Thé tich khdi chop S.BCD bang %.

3

d) Thé tich khéi chép G.ABCD bing %

Céu 13: Cho hinh ling try ding ABC.4'B'C’ ¢6 day 1a tam gidc déu canh a. Puong thang 4'C tao véi
mit phing (BCC'B') mjt goc 30°.
a) Khoang cach tir diém A4’ dén mit phang (BCC'B') béng a.

3

4

b) Thé tich khéi ling tru 4BC.A'B'C’ bang

2.6

¢) Tang ciia gbc gifra hai mit phang (A4'BC) va (ABC) bang =
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a6

12

d) Thé tich khéi chop A'.ABC bing

Cau 14: Cho lang try dung ABC.A'B'C’ c6 day ABC la tam giac vudng tai A; BC =2a; ABC =30°.
Canh bén cua ling tru bang 2a4/3.
a) The tich cta lang try ABC.A'B'C', V pe jper = AA' S, iac -
b) Thé tich cua ling tru ABC.4'B'C’ duoc tinh theo a bang o’ .
¢) Thé tich cua khéi chop 4.BCC'B' bang 2a°.
d) Goi G 1a trong tAm cua tam giac ACA', M 1a trung diém cta BB', N trén canh CC' sao
cho CN =2NC'. Thé tich cta khdi chép G.BCNM bang %cf .

Cau 15: Cho khdi chop S.4BC c6 day ABC la tam giac déu canh a2, SA vuong goc voi mit phang

day.

3

a) Néu S4 = a~/3 thi thé tich khéi chép S.4ABC bang %.

b) Thé tich khéi chép S.4BC bing a’ thi chidu cao khéi chép da cho bing 2a+/3 .

a3

¢) Néu SC =a+/3 thi thé tich khéi chop S.4BC béng -

3
d) Néu goc giita(SBC) va (ABC) bang 30° thi thé tich khéi chép S.4BC bang “2f.

Cau 16: Cho hinh chop S.ABC, c6 AB=193cm,BC =194cm,CA =195cm, hinh chiéu cia S trén mat
phang (4BC) 1a tm cua dudng tron noi tiép tam giac. Goc gitta hai mit phang (S4B) va (A4BC)
bang 45°.

a) Goi H 1a tam duong tron ndi tiép tam giac ABC . Trong tam gidc ABC, ké HD vudng goc
vOi 4B tai D.Goc giita hai mat phing (SAB) va (ABC) 1a SBH =45°.

b) Dién tich d4y ctia hinh chép 1a S, =16296cm” .

¢) Chiéu cao ctia hinh chop 1a 56.cm .

d) Thé tich khdi chép da cho 1a 912576 cm’.

Cau 17: Cho hinh chép S.4BC c¢6 ABC la tam giac déu canh a va canh bén S4 vudng goc voi day, voi
s4=<

2

a*\3
T

a) Dién tich day cua hinh chép S.4ABC la

a3

8
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A

¢) Géc tao boi mit phang (SBC) va mit phing (4BC) bang 60°.

a3

12

d) Goi P,Q lan luot 1a trung diém SB, SC . Thé tich khdi chop A.BCOP bang

Céu 18: Cho hinh lang try tam gidc déu ABC.4'B'C’ c6 canh ddy bang 6 . Biét rang géc gitra (4'BC) va
(4BC) 1a 30°.
a) Dién tich day cua hinh lang truda chola S ;. = 93
b) Hinh lang tru di cho co chiéu cao 4 = 343
¢) Thé tich khdi ling tru ABC.A'B'C' 12 V . e =273 .
d) Thé tich cua tir dién A’AMN bing 3+/3 v6i M, N lan luot 1 trung diém canh BB',CC'.
Cau 19: Cho hinh 14p phuong 4BCD.A'B'C'D' canh bang a. Goi M 1a diém thudc canh DD’ sao cho
MD' = %DD'. Mit phang (AMB') cit canh C'D’ tai K, K = BE NC'D' nhu hinh v& sau:

a) Thé tich khdi 1ap phuong ABCD.A'B'C'D' 1a V =a’

b) Thé tich khéi da dién D'’KM.AA'B' 1a Vi 1w = %Lf

¢) Ti so6 thé tich khoi da dién D'KM .AA'B' va ABCD.A'B'C'D' 1a VM% = S_i

d) Thé tich khéi da dién 16i ABCDMKC'B' bing i—gcﬁ .

Céu 20: Cho khéi liang try ABC.A'B'C’ c6 day la tam gidc déu canh 2. Hinh chiéu vudng goc cua B’
trén miat phang day trung trung diém H cia canh AB, biét goc gita B'H va mit phing
(BCC'B’) bang 30°. C4c ménh dé sau ding hay sai?

a) Dién tich tam gidc 4BC bang 243.

b) Khoang cach tir diém H dén canh BC bang ?

¢) Chiéu cao ha tir dinh B’ xudng mit déy (ABC) bang % .
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A

d) Thé tich cua khéi lang tru béng #

Cau 21: Cho hinh hdp chir nhat ABCD.A'B'C'D’
a)Néu AB=3a,AD =4a,AA'=a thi V. jper =124 .

b) Gia sit AB =3a, AD =4a , dudong chéo BD' hop voi ddy ABCD mét goc 60°. Khi d6 thé
tich khdi hop chit nhat da cho 1a 60434’ .

c) Gia st AB =3a,AD =4a, gbc giita hai mat phang (4BC’) va (ABCD) bang 30°. Thé tich
khéi hop

chir nhat da cho bang 48\3a°

d) Goi G 1a trong tim tam giac BCD . Biét ring day 1a hinh vudng, 44’ =2a, khoang cach tir
G dén mat

64+/5d°

5

phang (A'BD) bang 4761 . Thé tich khéi hop chir nhat dd cho bang

Céu 22: Cho hinh chép S.4BC c6 day ABC 1a tam giac déu canh @, canh bén S4 vudng goc voi mit
phang (ABC), biét goc giita canh SC va mit ddy bang 60°.
a) Chiéu cao cua hinh chop S.4BC 1a SA4.
b) Goc gitta SC va mit phang (4ABCD) bang goc SCA.
a’\3
2

3

d) Thé tich khéi chép S.4BCbing %.

¢) Dién tich tam giac ABC bang

Cau 23: Cho hinh lang tru ABCD.A'B'C'D' c¢6 ddy ABCD la hinh vudéng canh a2 . Mit bén
(A'B'BA) vudng goc voi mit ddy, biét 4' AB 1a tam gidc can, goc giita hai mit phang (A4'AC)
va (ABCD) béng 60°.

a) Goi A'H la dudng cao cua tam gidc can A'AB. Khi d6, H 14 trung diém AB.
b) Chiéu cao cua lang tru la 44".

¢) Dién tich hinh vuéng ABCD bang a2

d) Thé tich khéi ling tru ABCD.A'B'C'D" bing a’/3 .
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IR BAI TAP TRAC NGHIEM TRA LOTNGAN

Cau 1:

Cau 3:

Cau 4:

Cau 7:

Cau 8:

Cau 9:

Cho hinh chop S.ABCD c6 day la hinh thang can vé1 AB =2a,AD = BC =CD =a mat bén
SAB 1a tam gi4c can dinh S va nim trong mit phing vudng géc voi mit phing (ABCD) . Biét

2a\/E
5

. Tinh theo a thé tich ¥ caa khéi chop

khoang céch tir 4 dén mit phang (SBC) bang
S.ABCD .

ho hinh chop tir gidc déu S.ABCD c6 canh bén bang 2a, goc gitra mat bén va mdt day bang 60°
mv3a’

5

Cho khéi chép S.ABCD c6 ddy ABCD la hinh thoi canh bing a, goc BAC =30°. Biét dinh S
cach déu ba diém A4,B,D . Duong thang S4 hop véi mit ddy (4BCD) mot goc 60°.The tich
ctia khdi chop S.ABCD 1a

Cho hinh chép S.4BCD c6 day la hinh binh hanh va co thé tich ¥ . Goi P la trung diém SC .
Mit phéng () chita AP va cit hai canh SB, SD lan luottai M, N.Goi V' la thé tich khéi

. Thé tich khdi chép S.4BCD 1a V =

« mo A K Ks  ea
;m;n € N ;— 1a phan so to1 gian.
n

!

chop S.AMPN . Gia tri nhé nhét ciia V7 bang

Cho hinh chép tam giac déu S.4BC c6 canh day bang 3a va canh bén bang a~/7 . Tinh thé tich
ctia khdi chop S.4BC theo a.

Cho hinh chép S.ABCD c¢6 day ABCD 1a hinh vudng tim O va c6 thé tich bang ¥ . Goi M, N, I
1an luot 1a cac diém ndm trén canh SB,SD sao cho SM = iSB , SN = %SD va [ latrung diém
AO . Xéc dinh thé tich tir dién IMNC theo V.

Tinh thé tich ciia khdi chép cut tam gidc déu ABC.A'B'C' ¢o chidu cao bang 3a,
AB=4a,A'B'=a.

A C’

g

B

Tinh thé tich ctia mot cai sot dung dd c6 dang hinh chop cut tur giac déu, day 16n c6 canh bﬁng
80 cm , day nho c6 canh bang 40 c¢m va canh bén bang 80 cm .

Cho hinh chop S.ABCD c6 SA=x (0 <x<+f3 ) , tit ca cac canh con lai bang nhau va bang 1.
D¢ thé tich khdi chop S.ABCD 16n nhét thi x bang

|
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Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cho khdi chop S.ABCD c6 ddy ABCD 1a hinh thang vudng tai A voi day 16n 4D =2a,

BC=a va AB :f%a. Mt phang (SAB) va (SAD) cung vudng géc véi mit day (ABCD).

Khoang céach tir diém B dén mit phang (SCD) béng #. Tinh thé tich ¥ cta khéi chop
S.ABCD .
Cho khéi tir dién ABCD c6 thé tich bang % va s6 do goc ACB bang 45° Biét rang ba canh

AD,BC, AC thoa mén diéu kién AD + BC +% =3.P0 dai canh CD bang bao nhiéu?

Mot tim kém chir nhat ABCD c6 AB =30cm, AD = 40cm . Ngudi ta gap tAm kém theo hai canh
EF va GH cho dén khi AD va BC trung nhau nhu hinh vé bén dé dugc mot hinh lang try
khuyét hai day.

A E G B E G
Al|B
F H
D*-5-* ;—.—x_——GC F <7 H
e ®
30cm D C

Gia tri ciia x dé thé tich khéi lang tru 16n nhat 1a:

Mot phong hoc c¢6 dang 1a mot hinh hop chir nhat co6 chiéu dai 1a 8m, chiéu rong la 6m thé tich
1a 192m* . Nguoi ta mudn quét voi trin nha va bdn birc tuong phia trong phong. Biét dién tich
céc ctra bang 10m”. Tinh dién tich can quét voi.

Mot dng khoi co cdu trac gdm mot khdi chop cut tir gidc déu co thé tich V. va mot khéi hop chir
nhat c6 thé tich ¥, ghép lai véi nhau nhur hinh bén dudi. Cho biét ban vé hinh chiéu ciia dng khoi

. A <\ e 5 A ’ A J ~ ’ 2 A Ao V
v6i phuong chiéu trung v&i phuong ctia mot canh day khoi chdp cut, hay tinh ti s6 thé tich —.
2

3
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Céu 15: Mot bé boi ban déu c6 dang hinh hop chit nhat ABCD.A'B'C'D' sau d6 nguoi ta 1am lai mat day

nhu hinh vé.
A
' D
i
1
B ! c
i
i
! N E
A',:,f:_’:_’::z/_, _______
oM D’
E
B’ c’

Biét ring A'B'MN va MNEF la cac hinh chit nhat, (MNFE)//(A'B'C'D'), AB=10 m,
AD =30 m, A4=20 m, MF = DE =17 m. Ti sb thé tich cta bé sau khi lam lai mat day voi
thé tich cua bé luc ban dau gin nhat vé6i sé nao dudi day?

Ciu 16: Cho hinh chdp S.4BCD c6 day ABCD 1a hinh binh hanh. Goi M, N, P, O lan luot 1 trung
diém cua S4, SB, SC, SD . Ti s6 thé tich ctia khdi chop S.MNPQ va khéi chép S.ABCD 1a
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QUAN HE VUONG GOC
TRONG KHONG GIAN

BAI @ HAI PUONG THANG VUONG GOC
%

IY.Y Y LY THUYET CAN NHO

Goc giira hai dwdng thang

Goc giira hai duong thang m,n trong khong gian, ki hiéu (m,n) , 1a goc giita hai dudng thiang a va b cing
di qua mot diém va twong ng song song vGi m va n.

Chuy:

Dé xé4c dinh goc giita hai duong thang a va b ta c6 thé liy diém O thudc duong thing a va qua do ké
dudng thang b’ song song v6i b . Khi d6 (a,b) =(a,b').

Vi hai dudng thang a va b batki: 0°<(a,b)<90°.

Hai dwong thang vuéng goc

Hai duong thang a va b dugc goi 1a vudng goc voi nhau, ki hidu a L b, néu goc giita chung bang 90°.
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IR :¥ /S  ruAN LOAI VA PHUONG PHAP GIAI TOAN

Dang 1: Xac dinh géc gitra hai dwong thing

Dé tinh s6 do ciia goc giira hai dudng thing (dl) va (dz) ta c6 thé thuc hién tinh thong qua goc giira hai

duong thang cat nhau 1an luot song song véi hai duong thang di cho.

. d,d,)=
Buée 1: Sir dung tinh chat sau: () a:(dl,dz):(dl,d3):a
d, //d,

Buéc 2: Ap dung dinh 1i cosin trong tam giac dé xac dinh goc.

Pé tinh goc giita hai duong thang trong khong gian ta cin nhé cac cong thirc sau:

2 2 2
e Dinh Iy ham s cosin trong tam giac ABC: cosBAC = AB”+ AC” - BC

2.AB.AC
2 2 2 ) ) 5
e Tuong tu ta co: cosABC:BA +BC” —AC va cosACB:CA +CB” — AB .
2.BA.BC 2 CACB

Vidy 1: Cho hinh chép S.4BC c6 ddy 1a tam gidc déu canh a, SA L (ABC)va SA= a3.Goi M, N

1an Iuogt 14 trung diém AB va SC . Tinh cosin ciia goc giita hai duong thing AN va CM .
& Loi giai

Dung hinh binh hanh AMCE suy ra AM =CE =—.

Khi d6 AE//CM = (M) = (AN; AE) =p.

a3

Mit khac SC =+ S4> + AC? =2a = AN:%:LH:AE:CM:T.

Do AABC déunén CM | AM = AMCE la hinh chit nhat.
Khi d6 CE L AE ma CE 1. SA = CE 1 (SAE)= CE L SE .

. 1
Tam gidc ASEC vudng tai E c6 duong trung tuyén EN = ESC =a.

2 2 2
Ta co: cosNAE=AN rAE” - NE =£>0:>cosgo=—3.
2.AN.AE 4 4
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AL

Vidu 2: Cho hinh chép S.ABC c6 SA=SB=SC=A4B=a; AC=av2 va BC= a~/3 . Tinh cosin goc
giita hai duong thing SC va AB.

& Loi giai

Goi M, N, P lan luot 1a trung diém S4, SB va AC.
MP//SC

— AB
Khi do — (SC; AB) = (MP.MN). Khi dé tacs: MN =2 =9, yp=C_4
MN//AB 2 2 2 2
. y 2
Mit khéc ASACVu()ngte_uS:SPZTC:a\Z/_.
2 2 2
gpr _BAL+BC ACT 3, a6
2 4 2 2
PS*+PB*> SB’
Suyra PN2 =15 tPB 5 3o np @3
2 4 4 2
—  MN’+MP*-NP* 1

Khi @6 cosNMP =

—— = NMP =120°= ¢ = (SC; AB) = 60°.
2.MN.MP 2
Vidu 3: Cho hinh chép S.ABCD c6 day la hinh vuong ABCD canh 2a, SA | (ABCD) va SB=ax/5.

Goi M latrung diém 4B va N la trung diém BC . Tinh cosin goc giita hai duong thing SM va
DN .
& Loi giai

S

Do SA L (ABCD).Tacé: SA=~SB*> - AB* =a.

Goi E la trung diém ciia AD va I 1a trung diém AE .
D@ thdy BNDE 1a hinh binh hanh va M 14 duong trung binh trong tam gidc ABE .
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A

AE
Khi d6: DN//BE//MI nén ta c6: AM = a; AI:T:%.
= . 2 2 2 2 2 5a’ 2 2 2 S5a*
Mat khac: SM* =S4+ AM* =2a”"; SI :T:MI =Al"+ AM :T.

Do vy cos SHI = SM? +MI* - SI* _ 10
2.8M M1
Vidu 4: Cho hinh chép S.ABCD c¢6 ddy ABCD la hinh chit nhat c6 AB =a; AD = a\/i, SA L (ABCD)
va SA=2a.
a) Tinh cosin goc giita hai duong thang BCva SD .

= cos(EAZ\DN)

b) Goi [ 1a trung diém cua CD. Tinh cosin goc giira hai dudng thing SBva Al .
& Loi gidi

a) Do BC//AD = (SD; BC) = (SD; AD) = SDA

AD AD 1

D TirisE B

b) Goi M, K lan lugt 14 trung diém ctia AB va SAthi MK la duong trung binh cua tam giac
SAB . Khi d6 MK//SB, mat khac MC//AI .

ASAD vudng tai 4 = cosSDA =

L —

Suy ra (SB; AI) = (MK;CM).

SB NSA*+4B* a5 3a

Ta c6: MK ==— : MC = MB? + BC?> ===; KC =vKA> + AC* =2a.
2 2 2 2
i —  KM?+MC?-KC? 1 , 1
Khi d6 cos KMC = +MC C__ = cos(SB; Al ) =—=.
2.KM .MC 3J5 3J5

Vidu5: Cho hinh chép S.4BCD c6 day 14 hinh thoi canh a, ABC =60°. Tam gidc SAB can tai Sva
thudc mat phiang vudng goc voi day. Biét rang SC tao v6i day mot goc 30°. Tinh cosin clia goc
gira
a) SDva BC.

b) DH va SC v6i H 1 chan dudng cao ha tir S xudng mit day (ABCD).
& Loi gidi
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A

S

a) Do AB = BC = a, ABC = 60° = AABC déu canh a.
Goi H la trung diém cua 4B, do tam giac SABtai Snén SH | AB.
(SAB) L (ABCD)

AB=(SAB)~(ABCD) = SH L (4BC).

Mat khac {

A4BCdéunén CH = %,(@B\C)) — SCH =30°

Ta c6: SH = HC tan30° =%.

a7
-

Do ABC = 60° = BAD =120° = HD =~ AH? + AD* — 2 AH.AD cos120°

2
Suy ra SA =~/SH? + HA ="2 ,SD =~/SH? + HD* = av/2 .

S o 2 2 ay2
Mit khac AD//BC :>(BC;SD)=(AD;SD),cosSDA=DS + DA -5 =5‘E.

2.DS.DA 8
— o V2
Do vay cos(BC;SD)=T\/—_
DH //BI
b) Goi 7 1a trung diém CD =
p =1 =27
MI //SC 5
Goi M la trung diém SD = v SC 4.Laico BD=a3;SB=~SH? + HB* = a2 '
2 2
2 2 ) 5 ) 5
Do d6 BM® = D"+ B3 —SD =§a2 :>cosMIB=MI + 18"~ MB :3\/ﬁ.
2 4 4 2.IM IB 14
317

Suy ra cos(D?—?;S?) ==

Vidu 6: Cho hinh chop S.ABCD c¢6 day la hinh thang vuong tai 4va Bcd AD =2A4B =2CD =2a va
SA L (ABCD). Biét rang SC tao véi ddy mot goc 60°. Tinh cosin goc giita:
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A

b) Al va SDvéi I 1a trung diém CD
& Loi giai

S

8) Ta co: AC =\ AB>+ BC* = a2 . Do SA 1 (ABCD) = (SC;(ABC)) = SCA = 60°.

Khi d6 S4= ACtan60°=a+/6. Do AD//BC = (BC;SD)=(AD;SD).

Mit khac cos ADS = AD _ AD = 24 V10 _ cos(BC;SD).
SD s4?+ AD*  J6a?: +4a> 5
MI | /SD
: J
b) Goi M la trung diém SC = D a10 .4l =2 O,AM:%:a\/E.
T2 2

2 2 2
Khi 6 cospid = A M =AM” 3
2.14.IM 5
Vidu 7: Cho hinh ling tru ABC.A'B'C’' c6 day 1a tam giac déu canh a, hinh chiéu cua diém 4’ xubng

mit ddy (ABC)tring véi trung diém ctia BC . Biét canh bén tao v6i mat ddy mot goc 60°.

a) Tinh tan goc tao boi B'C' va A'C.
b) Cosin goc tao boi CC' va AB.
& Loi giai

Bg c’

A

L —

a) Goi H la trung diém BC.Tacé: BC//B'C' = (/BTE",A\'C) = (B/C’,\A’C) =ACH .

Mit khic A'H L (ABC)=> (Ad';( ABC))= A'AH = 60°.
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Vidu 8:

y S S
Khi d6: AH :%: AH = AHtan6O°:37a.

!

. —— A'H ——
Xét tam giac vuong A'HC ta co tan A'CH = 7l =3.Vay tan(B'C’;A'C) =3.
b) Do CC'/ /A4’ = (CC'; AB) = (AA'; AB). Ta c6: AA =\ A'H> + HA® = a3

12 2_ rp2
A'B:\/A'H2+HBZ:@:COSA'AB:AA +AB - AB =£

2.AA'.AB 4
V3
L

Vay cos(CC'; 4B) =

Cho tir dién ABCD c6 AB vubdng gbc véi mit phang (BCD). Biét tam gidc BCD vuéng tai C

a

6 . 2
va AB = 5 ,AC = a\/E, CD =a.Goi E latrung diém cua AC (tham khdo hinh v€ bén). Tinh
goc gitra hai dudng thing 4B va DE .

A

C
& Loi gidi

A

C
Goi H la trung diém cta BC khi d6: EH //AB= EH 1 (BCD)= EH L HD.

Suy ra (mzml/;Tlf),Taco; HEzﬁza

a2
2

46 ,BC =+ AC? - AB* =

2 —— DH —
— DH =+ DC?* + CH? = 3af nén tanDEH:E:\/?:DEszc’.

Vay (4B;DE)=(EH;DE) = DEH = 60°.
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AL

Vidu 9: Cho tir dién ABCD c¢6 AB vudng goc v6i mit phang (BCD). Biét tam giac BCD vudng tai C

a

va AB = ,AC=a\2,CD=a. Goi E la trung diém ctia AC (tham khao hinh v& bén). Tinh

6
2
goc gitra hai duong thang 4B va CE.

A

C
& Loi giai

A

C

Goi H latrung diém BD = EH //AB=> EH 1 (BCD)

2
Vay EH L CH ,tacoé BC = AC> - AB* = az

Suy ra BD =+ BC?* + CD? :#:CH:%:“*/E

4

Lai ¢6 EH:%J

46 =CH = AEHC vudng can tai H
Do do (4B CE) - (ET:CE) - CEfi - 45°.

Vidu 10: Cho tit dién ABCD c6 AB=6, CD =3, goc gilta AB va CD la 60°va diém M trén BC sao
cho BM =2MC . Mat phang (P) qua M song song v6i AB va CD cat AC,AD,BD lan lugt
tai N,P,Q. Dién tich MNPQ bing

& Loi giai
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MN CM 1 AB
Do MN //AB,theo dinhly TalettacO —=——-=—=>MN=——=2
AB CB 3 3
MO BM 2 2
Tuong twy MQ//CD = Q —=>MQO=—CD=2
CD BC 3 3

Laic6 MN //AB, MQ//CD =>(MN;MQ) = (AB;CD) = 60°

Khi d6 Synpp = 2Symp = MN.MOsin (MN; MQ) = 2.2.5in60° = 24/3 .
Vidu 11: Cho tit dién ABCD c6 AB vudng goc véi CD, AB=4, CD=6. M la diém thudc canh BC
sao cho MC =2BM . Mit phing (P) qua M song song v6i AB va CD. Dién tich thiét dién

cta (P) voi tir dién la

& Loi giai

Mat phang (P) qua M song song véi AB va CD cit AC,AD,BD lan luot tai N,P,Q.

Do MN//AB,theodinhlyTalettacc')M=C—]M:z:>MN=2A;B=§
AB  CB 3 3 3
MQ BM 1 1

Tuong tu MO //CD = —=>MO=-CD=2
g MO b sc 3 MP=3

Lai c6 MN //AB, MQ | /CD = (MN;MQ) = (AB;CD) = 90°

Khi d6 Sypp = 2Synp = MN.MQsin(MN; MQ) = g.Z.Sin 90°= 18

Vi du 12: Cho hinh ling try tam gidc déu ABC.A'B'C' ¢c6 AB=a va AA = a2 . Goc gitra hai duong
thing AB' va BC' bang

& Loi gidi
A c
B
AR Vel
E
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A

Goi E 1a diém thuéc A'B’ sao cho B'A'= B'E

Ta c6 ABEB' 1a hinh binh hanh nén AB'//BE

Lai c6 A'E =2a, B'C' =%A’E = AEA'C’" vuong tai C'

Khi d6 C'E =N AE*> -~ AC? =a 3, BE=AB' =a\3 BC'=+BB?+C'B"? = a3 = ABEC'
1a tam giac déu.

Do d6 (4B';BC")=(BE;BC")= EBC' = 60°.
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Dang 2: Chirng minh hai dwong thang vudng géc

. allb
Modi quan h¢ gitra quan h¢ song song va vuong goc: { i —clb
cla

Vi du 13: Cho hinh chép S.ABC c6 AB = AC, SAC = SAB. Chirng minh S4 vuéng goc voi BC.
& Loi giai

S

B
Vi AB = AC, SAC = SAB nén ASAC = ASAB , suy ra SB = SC, nén hai tam gidc ABC va
AH 1 BC

= (SAH ) L BC nén
SH L BC

SBC 14 tam giac can. Goi H 1a trung diém BC, ta co {

S41BC = (SA,BC) =90°. Vay S4 L BC

Vi du 14: Cho hinh hop ABCD.MNPQ c6 sau mit déu 1a cac hinh vudng. Goi £, F 1an luogt 13 trung diém
cua AB va BC.
a) Chung minh: EF L BD, EF | AM .
b) Tinh goc gitta EF va AQ.

& Loi giai
B F C
E !
A ; D
NN P

ML
a) Chimg minh: EF L BD, EF 1 AM .

Ta thiy: EF 1a duong trung binh ctia AABC

AC L BD
4 nén EF 1L BD,EF | AM
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A

b) Tinh goc gitta EF va AQ.

Ta co: EF /| AC = (EF,AQ)=(AC,4Q)=CAQ.

Nhan thdy: AC=A0=CO=aV?2.

= AACQ déunén CAQ = 60° = (EF, AQ) = CAQ = 60°.

Vi du 15: Cho hinh chép S.4ABC ¢6 SA=SB=SC vi ASB=BSC = CSA. Ching minh ring S4 L BC,

SB1 AC va SC L AB.
& Loi giai

A

C

Qua O v& dudng thang song song véi CD cat BC tai E vacit BD tai F .

Ta can ching minh 40 1 EF . Ta ¢ AOE = (AO,CD) .
Vi EF //CD nén BEF 1a tam gidc déunén BE = BF va OE = OF . (1) Xét hai tam gic
ABE va ABF ,tacd
AB chung
BE=BF  nén AABE =AABF (c—g—c).Suyra AE = AF . (2)
ABE = ABF
Tur (1) va (2), suy ra tam gidc AEF cantai A c6 AO 1a trung tuyén nén ciing 1a dudng cao.

Do d6 AOE =90°. Vay AO L CD.
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IS BAITAP TY LUYEN

Cau 1:

Cau 2:

Cau 3:

AL

Cho hinh hdp chir nhdt ABCD.A'B'C'D’ ¢6 AB=AD = 2 , AA'=2. Tinh cosin gbc gilra hai
duong thang AB' va CD'.

s Loi gidi
-1. D'
, //I o
N ;
N
o?l\ |
/N
/ I——rf=—=A
e
/-~
B C
Taco: CD'// A'B nén (AB',CD')=(AB',A'B) va goi O la giao diém cta AB' va A'B.
Ta co: OA=OB=1AB’=1\/2+4 =ﬁ.
2 2 2
6 6 _5
/\ 2 2 2 1 1
Suy ra: cos Ao = 94 +OB —AB" _ a4 =—. Vay cos(4B',CD") ==
204.0B N J6 £ 3 3
2

Cho ling tru déu ABC.A'B'C’co tit ca cac canh bang a. Goi M, N lan luot 13 trung diém cua
cac canh AB,B'C'. Goi « 1a goc gitra hai dudng thang AC, MN. Tinh tanc .
£ Loi giai

A C

Bf
Goi P la trung diém A'B’ khi d6 ta c6 AC//PN .
Do d6 goc giita hai duong thang 4C, MN chinh 1a goc giita dudng thang MN, PN .

Tic la (AC, MN) =(MN,PN ) =

: 5
Trong tam giac vuong MPN c6: MP = AA' = a, PN =% suy ra MN = a;/— .
Vay tana = tan]\?N\P:E =2.
PN

Cho hinh chép i giac déu S.ABCD c¢6 SA = AB = a . Tinh goc gitta hai duong thang S4 va CD
£ Loi giai
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A

Taco CD// AB do @6 goc gitta SA va CD bang goc gitta SA va AB bang goc SAB
Do S.ABCD 14 hinh chép tir gidc déu c6 SA = AB nén ASAB 1a tam giac déu, do dé
SAB = 60°.
Vay goc giita SA va CD bang 60°.
Cau4: Cho hinh chop S.ABCD c6 ABCD la hinh chir nhat. Biét AB=a"2 , AD=2a, S84 L (ABCD)

va SA =a~2 . Goc giita hai dudng thing SC va 4B bing
& Loi giai
s

Goc gitra dudng thang SC va AB bang goc gitta hai dudng thang SC va CD.
Mat khac: CD L SA,CD 1 AD nén CD L SD hay tam giac SCD vuodng tai D.

cosSCh_CD ___ 4B a2 1

SC Jsa*+AC* 2d* +24* +4a* 2
Suy ra goc SCD = 60° nén goc giita dudng thang SC va AB bang 60°.
Cau5:  Cho hinh lap phuong 4BCD.4A'B'C'D’ . Tinh goc giita hai duong thang

a) A'B va B'C b) AC va A'D.
& Loi gidi
A D’
/1 \\\
B’ a >
71 Q
I 4 N
/ ———d -3
! s _ -~
4 -
/-
B Cc
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y

Theo tinh chét hinh 1ap phuong ta c6: B'C//A'D .
Do d6 goc giita hai duong thang A'B va B'C la: goc giita hai duong thang A'B va A'D .
Ma tam gidc A'BD la tam gidc déunén: (4'B,B'C)=(A'B,A'D)=60".

b) AC va A'D.

D = \C
Do AC//A'C' nén goc giita AC va A'D bang goc giita A'C’ va A'D .

Do ABCD.A'B'C'D’ 14 hinh lap phuong nén tam giac A'C'D 1a tam giac déu.
Suy ra (AC, A'D)=(A'C', AD)=DA'C' = 60°.

Cau 6:  Cho hinh chép S.ABCD c6 day ABCD 1a hinh vuéng, S4 L (ABCD). Goi H la hinh chiéu

vuéng goc clia 4 trén SD . Cho SA = av/3; ABCD 1a hinh vuéng canh a. Goi G,;G, 1an lugt Ia
trong tim ABCD va ASCD . Tinh goc giita hai duong thang CD va GG, .
& Loi gidi
S

Goi I 1a trung diém cua CD .

16, _1
B 3|_ IG _IG,
.. >—=—==GG,//SB
Trong ASBI ta co: E 1 IS 1O, )
I 3

Vi ABCD 14 hinh vuong nén CD//AB .
Vay goc gitra hai duong thang CD va G,G, 1a goc giira hai duong thang 4B va SB.

Vi ASAB vudng tai A nén goc giira hai duong thing AB va SB la SBA.
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y

Suy ra tan@=ﬁ=&=x/§:>@=600.
AB a
Cau7: Cho hinh chép S.ABCD c¢6 day la hinh chtr nhdt 4B=2a, BC= a«/a , SA=a va
SA L (ABCD). Goi M la trung diém SD. Tinh tane véi & géc giita hai duong thing SA va
CM .

& Loi giai

Goi N I trung diém ciia 4D, khi d6 MN//SA nén (S4,CM )=(MN,CM)=CMN =a .

2
Ta co MN=E=%, CN =~/DN? +CD? W/(#J +(2a) = 3“ﬁ_

2 2

361\/5

NC 2
a
2

Tam giac MNC vuong tai N néntacd tana =——=

=32.

Cau 8: Hinhchop S.ABC c6 S4, SB, SC doi mot vudng goc voi nhau va SA=SB=SC. Goi I 1a trung
diém ctia AB . Tinh goc gitta ST va BC.
& Loi giai

Goi K 1a trung diém ciia AC . Khi d6 (SI,BC)=(SI,KI)=SIK .

Taco AB=BC=CA= SI=IK =SK

Tam giac SIK 1a tam giac déu nén SIK =60°.
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. AL

Cau 9: Cho hinh chép S.ABCD c6 day ABCD 1a hinh chir nhat voi 4B =2a, BC =a . Cac canh bén

ctia hinh chép cung bang a~/2 . Tinh goc gitra hai duong thang 4B va SC.

& Loi giai

Do AB//CD nén gbc giita hai duong thang 4B va SC bang goc giita hai duong thang CD va
SC.

Xét tam gide SCD tacdé CD =2a, SC =a~2, SD=a2 théamin SC* +SD* = CD* nén
tam giac SCD vuodng tai S. Vay goc SCD = 45° hay goc gitta hai dudng thang AB va SC
bang 45°.

Cau 10:

Cho hinh ling try tam giac déu canh day bang a, canh bén c6 do dai a~2. Tinh gbc gitra hai
duong thang AB' va BC'.

C
B
A, i C’
B}
& Loi giai
A M ¢
B
/1
A; ——e b C’
B}
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Goi I 1a giao diém cta BC' va B'C khi d6 I 1a trung diém cia hai duong trén, goi M 1a
trung diém cta AC.
Ta c6 IM//AB' nén (AB',BC")=(IM;BC").

2 2
' 612+ a\/E ' a2+ a\/i
Taco BM =23 =48 _N ( ) “‘B-BI—BC - ( ) :"*6,

= s

2 2 2 2 2 2 2
Do d6 BM = IM = BI nén tam giac BIM déu, suy ra BIM = 60° .
Vay (4B';BC")=(IM;BC") = 60°.

a3

Cau 11: Cho tir dién ABCD c6 AB=CD =a,l] = (1,J lan luogt 1a trung diém cua BC va AD).

Xac dinh sé do goc giita hai duong thing AB va CD.
& Loi giai

A

Goi K 1a trung diém ctia BD . Khi @6 IK song song véi CD va JK song song véi AB .

Khi d6 (4B,CD)=(KI,KJ)= i~ .
180° — IKJ

a2+a2 3a’

2 2_ 2 - e —

Taco KI=KJ =% = cosiky =X +K—1J" 4 4 4 _ 1
2 2KI.KJ a

244
272

Vay IKJ =120° = (4B,CD) = 60",
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BN WY BA1 TAP TRAC NGHIEM

Cau 1: Cho hinh 1ap phuong ABCD.A'B'C'D' . Géc giita hai duong thang BA' va CD bang

A. 60°. B. 90°. C. 45°. D. 30°.
Loi giai
Chon C
A’ Bf
D' = c
B R *B
D = C

Tac6 AB||CD nén (@):(m).

Vi ABB'A’ 14 hinh vudng nén (EA",Z;) = ABA' = 45°

Cau2: Cho hinh chép S.4BCD c6 tit ca cac canh déu bang nhau. Goi / va J lan luot 14 trung diém
cua SC va BC. S6 do ctia géc (1J,CD) bang:
A. 90°. B. 45°. C. 60°. D. 30°.
Loi giai

Chon C

Theo gia thiét ta c6 IJ 1a duong trung binh cia ASBC nén 1J // SB.
Vi IJ // SBva CD J/ AB nén (1J,CD)=(SB, AB) = SBA=60° (Do ASAB déu).

Cau 3: Cho hinh chop S.ABCD cé tAt ca cac canh déu bﬁng a.Goi I va J lan luot 1a trung diém cua
SC va BC. Goc giita hai duong thang IJ va SC bang
A. 60°. B. 45°. C. 90°. D. 30°.
Loi giai
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A

Chon A

D3 thiy ASBC la tam gidc déu. Do 1J//SB nén (1J,SC) = (SB,SC) = BSC = 60°.

Cau4: Cho hinh ling tru tam giac déu ABC.A'B’C’c6 AB=a; A4’ = a3 . Géc giita hai duong thang
AB’ va CC’ bang

A. 30°. B. 60°. C. 45°. D. 90°.
Loi giai
Chon A
A C
B
N O e R C'
B

Vi A4’/ /CC’ nén goc giita CC* va AB' bang goc giita A4’ va AB’ va bang goc A"AB'
A'B'_ a

Véi AB=a; AA’ = a /3 thi tanA' AB' = — A'AB'=30°
“FF
Cau5:  Cho hinh lap phuong ABCD.A'B'C'D'. Géc giita hai duong thing A'B va CD bang
A. 30°. B. 90°. C. 45°, D. 60°.
Loi giai
Chon C
C D
B ]
. A
///C”-------- D'
B’ A’

Taco AB||CD = (4'B;CD)=(A'B;AB) = ABA' = 45"
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. A
Cau 6:  Cho hinh lap phuong ABCD.A,B,C,D, . Goc gitra hai duong thang 4C va DA, bang
A. 60°. B. 90°. C. 45°. D. 120°.
Loi giai
Chon A
Al 'Dl
1
I \\
B : < G
1 .
! ~
A JL I —-7D
/ ~ o
’ S~ ~
B c

Tacé AC|| 4,C,, do d6 goc giita (AC,D4)=(4,C,,D4,), bang gbc DAC, .
Do DA,; A4C,,DC, 1a cac dudng chéo hinh vudng nén bang nhau. Vay ADA,C, déu,
Vay goc DA,C, bang 60°.

Cau7: Cho hinh 1ap phuong ABCD.A'B'C'D' . Géc giita hai duong thang 4'D va B'C’ bang

A. 90", B. 60°. C. 30". D. 45 .
Loi giai
Chon D
A B
X
B ] Rt B’
D’, C

Vi B'C'|| AD' nén (A'D,BC')=(A'D,AD')=DAD =45,

Cau 8:  Cho hinh chép tir gidec S.ABCD c6 tit ca cac canh déu bang a . S6 do goc giira hai dudng thang
SA4 va CD bang
A. 30°. B. 90°. C. 60°. D. 45°.

Loi giai

Chon C
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A

Vi AB||CD = (S4,CD)=(S4,4B).
Tam giac SAB déu canh ¢ = SAB = 60°. Vay (m) =60°.

Cau9: Cho ling tru ABCA'B'C’ c6 tit ca cic canh bang nhau (tham khao hinh v&)
A B

BI

C'
Goc gitra hai dudng thang 4B va C'A’ bang

A. 30°. B. 60°. C. 45°. D. 90°.
Loi giai

Chon B
Ta c6 tam giac ABC la tam giac déu suy ra BAC = 60°.
Lai c6 CA// C'A' = (AB,C'4") = (AB,CA) = BAC = 60°.
Vay goc gitra hai duong thang 4B va C'A’ bang 60°.
Céu 10: Cho hinh lap phuong ABCD.A'B'C'D' . Tinh géc giita hai duong thang CD' va AC".

A. 45°. B. 60°. C. 90°. D. 30°.
Chon C
A’ D’
B’ ! <«
P >
B C

Tacé CD' L C'D (tinh chat dudng chéo hinh vuéng), CD' L C'B’ (tinh chat hinh 1ap phuong).
Suyra CD' L (AB'C'D)=> CD' L AC'. Vay gbc giira hai duong thing CD’ va AC’ bing 90°.

Cau 11: Cho hinh ling try dimg ABC.A'B'C' c¢6 day la tam giac déu canh bang a~/3 va canh bén bang
a . Goc gitta duong thing BB' va AC' bang

A. 90°. B. 45°. C. 60°. D. 30°.
Loi giai

Chon C
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Cau 12:

: AL

A

Ta c6 BB'//CC' = (BB, AC")=(CC',AC")= AC'C.
_—— 4 e
Khi d6 AACC" vudng tai C nén tan AC'C = C_C' = & =3 = AC'C =60°.
a
Viy goc giita duong thing BB' va AC' bang 60°.
Cho hinh chép S.ABCD c6 tat ca cic canh déu bang a. Goi I va J lan luot 1a trung diém ciia
SC va BC. S6 do cua goc (1J,CD) bing

A. 90°. B. 45°. C. 60°. D. 30°.
Loi giai

Chon C

Goi O 1a tam cua hinh thoi ABCD.

0J//ICD

Suy ra OJ la duong trung binh trong tam giac BCD = .
y g g g g OJ = % cD

Vi CD//0J = (IJ,CD) = (1J,0.J).

a

]leSBz—
2 2

Xét tam gide 10J ¢6 {0J = %CD = % — AIOJ déu.

a
2

]O=1SA=
2

Vay (IJ,CD) = (IJ,07) = IJO = 60"
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Céu 13: Cho hinh lap phuong ABCD.A'B'C'D' c6 canh bang a . Tinh goc tao bdi duong thing A'B va
duong thang B'C.

A. 60°. B. 45°. C. 30°. D. 90°.
Loi giai
Chon A
C B
| N
D | N4
N
I N
| N\
N
| N\
| AN
N
| N
A N ] - — = Ap
_ // leld B
7
D’ A’

Xét ADA'B ¢6 A'D = A'B = BD nén ADA'B 1a tam giac déu=> DA'B = 60° .
Tac6 BC /| A'D = (A'B;BC)=(AB;A'D)=DAB = 60°.

Ciu 14: Cho ttr dién déu ABCD . Goi M, N lan luot la trung diém cac canh 4B va BC. Tinh s do goc
giira hai duong thang MN va CD.
A. 30°. B. 60°. C. 45°. D. 90°.
Loi giai

Chon B

Goi P la trung diém cia BD.
Ta c6 MN, NP, MP lan luot 1a duong trung binh cta tam giac ABC,BCD, ABD .

Do d6: MN // AC, MN = %AC

NP//CD, NP= %CD .

MP// AD , MP :%AD.

Suy ra ABCD 1a tir dién déu = AC = CD = AD = MN = NP = MP nén tam giac MNP 1a tam
gidc ddu nén (MN, CD) = (MN, NP) = MNP = 60°.
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Céu 15: Cho hinh 1ap phuong ABCD.A'B'C'D' . Géc giita hai duong thang BA’ va CD bang
A. 90°. B. 45°. C. 30°. D. 60°.
Loi giai
Chon B

Al 3’

4,,;..-...-...-...-.-.-,-..C\::':B

D° C

Taco: AB//CD (do ABCD la hinh vuéng) = (E,TE)) - (BA’,AB) = ABA' = 45°.

Cau 16: Cho tir dién ABCD v6i day BCD la tam gidc vuong can tai C. Cac diém M,N, P,0O lan luot
1a trung diém cia 4B, AC,BC,CD . Géc gitra MN va PQ bing
A. 45°. B. 60°. C. 30°. D. 0°.
Loi giai

Chon A

Do MN song song BCva PQ song song BD nén goc gitta MN va PQ bang goc gitta BC va
BD va bang goc CBD = 45°( do tam giac BCD vudng can tai C).
Cau 17: Cho hinh chép S.ABC c6 d¢ dai cac canh SA=SB=SC=4B=AC=a va BC= a2 . Géce
giita hai duong thing 4B va SC bang
A. 60°. B. 90°. C. 30°. D. 45°.
Loi giai

Chon A
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A

Goi M,N,Q lan luot 12 trung diém cua SA4,SB, AC.

MN /| AB
=
MO/ /SC

Mit khic, ta c6 { (4B,SC) = (MN,MQ).

Ta c6 AN:Q-NC:\/SCZ"’BCZ_SBZ :\/a2+2a2 _i:&
2 2 4 2 4 2
2 2 2 ﬁ-ﬁ-ﬁ 2
Xét tam gidgc NAC c6 NQ:\/NA FNCT_ACT 4 4 _“_:&,
2 4 2 4 2
2 2 2 a—2+£—ﬁ
Xét tam gide MNQ ¢6 cosNpQ =N *MO" "NO” _ 4 4 4 _ 1
2MN.MO ,aa 2
22

— NMQ =120° = (MN, MQ) = 180° —120° = 60°.

X 2
Cau 18: Cho hinh chop tir gidc déu S.ABCD c6 day la hinh vuong ABCD tam O canh a, SO = a«2/7 ,
goc giita hai duong thang AB va SD la
A. 120°. B. 60°. C. 30°. D. 90°.
Loi giai
Chon B

a2

Ta c6: AB//CD = (AB,SD)=(CD,SD); OD:%BD: :

2
2 2
SD =+/SO? + OD* :J%J’?:a — SD=SC=CD=a= ASCD déu= SDC = 60°.

Suy ra (4B,SD)=(CD,SD)=SDC = 60°.

Cau 19: Cho hinh hop chit nhat ABCD.A'B'C'D’ . Biét AB= AA'=a, AD = a~/2 . Tinh goc gitta A'C va
DD'.
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A

(w

U
A= i

.
hhhhh
-
el
=

=
.
-

A. 90°. B. 30°. C. 60°. D. 45°.

Chon C

Vi 44'D'D 14 chit nhit nén DD'/AA' = (4'C,DD')=(4'C,44') = A4C.

Tacd AC = AB*+ BC? =a> +24> =a 3.

Khi dé: tan(m)=%=&=x/§:>m=600
a

Cau 20: Cho hinh chop S.ABCD c6 day la hinh vuong, AC =2a, SA= a2 va SA vuong goc voi day
(tham khdo hinh v€& bén).

Goc gitra hai dudng thang BC va SD
A. 90°. B. 30°. C. 45°. D. 60°.
Loi giai

Chon C

Vi AD || BC nén nén (IB’E’,S\D) :(m) — SDA (S/D71 nhon vi ASDA vudng tai A).

ABCD 1a hinh vuong c6 duong chéo AC =2a = AD = a2
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AL

Tam giac vudng SDA c6 S4 = AD = a2, nén tam giac nay vudng can tai 4 = SDA = 45° .
Vay (BC;SD)=45°.

Cau 21: Cho hinh chop tir giac déu S.4BCD c6 tit ca cc canh bang a

N

Goc gitra hai duong thang SC va BD bang

A. 30°. B. 45°. C. 60°. D. 90°.
Loi giai

Chon D
Goi O la tam cua hinh vuéng ABCD.

Ta c6 S.ABCD la chép déu = SO L (ABCD)= SO L BD. Ma BD 1 AC nén BD 1 (SAC)

= BD 1 SC.
Vay goc gitra hai duong thang SC va BD bang 90°.
Céu 22: Cho hinh 1ap phuong ABCD - A'B'C'D', goi M, N lan luot 13 trung diém ctia AD va B'C’ (tham

khao hinh bén duéi).
D o
o . N
2 R
L C
M
A B
Goc gilra hai duong thang MN va AA' bang
A. 90°. B. 30°. C. 45°. D. 60°.
Loi giai
Chon C
D o
p_"
A ! ‘{ B N
R - .
A
A B
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Cau 23:

AL

Goi P 1a trung diém cta A'D'. Khi d6, 44’/ /MP = (MN, AA") =(MN,MP).

Ta c6 AMNP vudng cin tai P. Suy ra (MN, A4') = (MN,MP) = NMP = 45°

Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh vuong canh a, canh bén S4 =2a va vuong goc
v6i mit phang day. Goi F 1a trung diém canh 4B va G 1a trung diém ctua SF . Goi a 1a goc
tao boi hai duong thang CG va BD. Tinh cosa ?

a2 B Y41 c. 24 p. Y82,
41 41 41 82
Loi giai
Chon D

B

Goi I 1a trung diém AD va H 1a trung diém SI.
D& thdy GH // FI (vi GH la dudng trung binh cua tam giac SFI )
BD// FI (vi FI la dudng trung binh cua tam giac ABD)

Nén GH // BD suy ra (CG;BD)=(CG;GH).

2
Tacé CI =+/CD? + DI* = ,/ “ “\/_ — CF = Cl—f

2
SF = SI =~/SA> + AF? = /(m)%(%) :“\/ﬁ

SC=+/S4> + AC? = \/(2a)2 + (aﬁ)2 =av6 .

5q° 642 94>
2 2 2 — — 2
Khido o2 = CE2+CS”_SF? _ 4 4 CG:a\/4l
2 4 2 4 16 4
1 11 2
Mit khac: GH = —FI == .—BD = aV2 .
2 272 4
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2 2 2
aJ41 a2 avJ41
_ 2 4 GH? - HC? Il R B R J32
Ta co: cosCGH = GC + = = .
2.GC.GH , av4l a2 82

4 4
82
Viy cosa =——.
82

Cau24: Cho hinh chép S.4BCD c6 day hinh vudng, tam gidc SAB vudng tai S va SBA=30". Mt
phang (SAB) vudng goc v6i mit phang day. Goi M 1a trung diém ciia 4B . Tinh cosin goc tao
b6i hai duong thang (SM,BD).

p. Y2
4

A B.

V3

Chon D

bat AB:a(a>0).

Taco SM = %AB —E :SA = SA.sin30° _E nén tam gidc SAM cantai S.

Goi H 1a hinh chiéu cia S 1én 4B, do (SAB)L(ABCD) va (SAB)(ABCD)= AB nén
SH 1 (ABCD) hay H la trung diém ctia AM .

o o et 1
Goi K 1a trung diém cua 4D, khi d6 (SM,BD)=(SM,MK) va MK _EBD_ a;/i
Khi d6 SH = HB.tan30° = 3_aL ay3
4°J3 4
2
SK*=SH* + HK*> = SH* + AH* + AK* = —
a’ a2 a2
2 2 2 — —
Ta co: cosSMK—SM MK~ 5K = 4 2 2 :—2.
2.8M .MK ,aa 2 4
2 2

Céau 25: Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh chit nhat. Biét SA vudng goc véi day va
AB =SA=a,AC =2a . Tinh goc giita hai duong thang SD va BC.
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AL

A. 30°. B. 60°. C. 90°. D. 45°.

Loi giai
Chon A

S

B e,
Do BC//AD = (SD,BC)=(SD, AD)= SDA
Tacd AD =+ AC? — AB* =a~/3,suyra tanSDA =4 = L §pa=30".
AD 3

Ciu 26: Cho tir dién ABCD ¢6 AB=CD=a.Goi M, N lan luot la trung diém cta AD va BC. Xac
dinh d6 dai doan thing MN dé goc giira hai duong thang 4B va MN bang 30°.

A MN=2. B. MN =2 c. MN =22 p. MN =2
4 3 2 2

Chon C

Goi P latrung diém cua canh AC thitacé PN || AB va PM ||CD, PN = PM =%. Do do6 tam

gidc MNP cén tai P.Khidé (AB,MN)=(NP,MN)=PNM =30°, suy ra MPN =120°

. — 347 3
Xét tam gidgc PMN ¢6 MN2 = PM? + PN? — 2PM .PN.cosMPN = % ,do d6 MN = %

Cau 27: Cho hinh lang tryu ding ABC.A'B'C’ c6 day la tam giac vudng tai 4, BA=2AC =2a, canh bén
AA'=2a, M 1a trung diém BC (minh hoa nhu hinh dudi). Cosin goc giita hai duong thang
B'C va AM bang
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ALY
B, C]’J
A7
B C
A. —ﬁ. B.ﬁ. C —l. D.l.
5 5 2 2
Loi giai
Chon B
B c
c

A

Goi N la trung diém BB', tacé MN //B'C nén (AM,B'C)=(AM,MN).

Tacé: BC =\ AB> + AC* =\4d* +a* =~5a va AM:%:%.
' 2 12 2 2
AN =JAB® + BN? =\4a® +a® =\5a; MN =2 C_VBC +BB> _Nsa'+4a’ 3,
2 2 2 2
Ap dung dinh 1y cosin trong tam gidc MNA ta co:
 MN? + MA% — AN? gaz +§az—5a2 NG NG
cos NMA = =4 4 =———. Vay cos(4AM,B'C)=—.
2.MN.MA 3 5 5 5
2.561.7(1
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AL

Cau 28: Cho hinh chép S.4BCco day ABC 1a tam gidc vuong can tai C. Tam giac S4B vudng can tai
S va BSC =60°. Goi M 1a trung diém canh SB, ¢ 14 goc giita duong thing AB va CM . Khing

dinh nao sau day dung?
6 6 3 6
A. cosg0=£. B. cosg0=£. C. cos¢=£. D. cos p=—.
3 2 6 6
Loi giai
Chon D

Dit SA=a.Suyra SB=CA=CB=a va AB=a\2 .
Lai c6 BSC =60°. Suy ra tam gidc SBC déunén SC=a.

B

Suyra CM =CN = % (V6i N la trung diém ctia SA4) hay MN song song voi AB .

Khi d6 (/AE\CM) = m ) Ap dung dinh 1i cosin vao tam giac CMN ta co:

2 2 a2 -
cos CNIN = MC” +MN” —CN* _ 6 _, cos(4B,CM ) = cos(MN,CM ) = |cos CMN| =
2MC.MN 6

J6
-

Cau 29: Chottrdién ABCD ¢6 AB=CD =a.Goi M va N lan luot 1a trung diém ctia 4D va BC . Xac
dinh do dai doan thang MN dé goc giita hai dudong thaing AB va MN bang 30°.
A MN =2 B. My =23 c. uy =23 p. MN=2.
2 2 3 4

Loi giai

Chon B

C
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V /L

Goi P la trung diém cua AC . Khi d6 PM,PN lan luot 1a dudng trung binh cua

AACD, AACB nén PM :%CD:% va PN:%AB:%.

Vi AB // PN nén (AB,MN) = (PN,MN) = PNM = 30°

Mit khéc: APMN can tai P va co goc & ddy PNM =30° nén goc & dinh bing NPM =120°.

Ap dung dinh 1y Cosin cho APMN , ta c6: MN =+ PM? + PN? —2PM.PN .cos120 = %
Céu 30: Cho hinh chép S.ABCD c¢6 day ABCD 1a hinh vudng, canh bén SA vudng goc v6i mat phang
day, SA=AB =a. Goi M 1a trung diém cia SB. Goc giita AM va BD bang
A. 45°. B. 30°. C. 90°. D. 60°.

Loi giai

Chon D

Xét tam gidc SABvudng tai A co: SB=~/S4% + AB* = a2

Goi E latrung diém cia MC, ta co6: OF || AM = (M) = (OE,BD)

Khi dé: OE:%AM :%SB: a

2
YR
Taco: CB L AB,SA 1 CB = CB L SB= ASBC vudng tai B.

. . /1
Xét tam gidc MBC vudng tai B co: MC =+ MB* + BC? = Z.2a2 +a’ = a6

2

Khi d6: BE =y =20
2 4

a2

Xét tam gidc BCDvudng tai C ¢6: BD =+/BC* + DC* = aN2 = BO = S
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Cau 31:

Cau 32:

AL
a’ N a’ 3d*
. —~ FEO*+OB*-EB*> ¢ "5 ¢ 1 — .
Xét tam gidc EBO ¢06: cos EOB = i -8 2 8 —  —~ EOB=60
2.EO.OE a2 a2 2

2. N2
4 2

- (AM,BD) - (OE,BD) — EOB=60".

Cho hinh chép S.4BCD cb day 1 hinh vuéng ABCD canh bang a va cac canh bén déu bing
a.Goi M va N lan luot 1a trung diém ciia AD va SD . S6 do cua goc (MN , SC) bang

A. 30°. B. 45°. C. 60°. D. 90°.
Loi giai

Chon D

Goi O la tam cua hinh vuéng ABCD = O 1a tim dudng tron ngoai tiép cua hinh vuéng ABCD
(D.
Tacd: SA =SB =SC =SD = S nam trén truc ciia duong tron ngoai tiép hinh vuong ABCD (2).

Tir (1) va (2) = SO L (4BCD).

Tir gia thiét ta c6: MN // SA (do MN 1a dudng trung binh cia ASAD). = (MN,SC) =(S4,5C)

, | 842 +8C? =a* +a* =247 o
Xeét ASAC , ta co: = ASAC vudngtai § = S4 L SC.
AC* =24D =24°

= (84,5C) = (MN,SC) =90°.

Cho hinh chép S.ABCD c¢6 day ABCD 1a hinh thang vudng tai A va D, S4 vudng goc véi
mit phing day. Tinh cosin goc giita hai duong thing SD va BC biét

AD=DC = a, AB = 24,54 = 2"f
| 2 3 4
A —— . B. ——. c.——. D —
J42 J42 J42 J42

Loi giai

Chon C
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A

s

D C
Goi M 1atrung diém AB.Taco MB=DC =a.

Ma MB//CD nén MBCD la hinh binh hanh. Do d6 DM //BC.

Suy ra (SD,BC) - (SD,DM).

21 21
Laico SM =~ SA> + AM? = a‘( va DM =N AM? + AD? = aN2,SD = \/SA? + AD* = a‘(

Ap dung dinh 1i cosin trong ASDM ta duoc:

Suy ra cos(SD,BC) = i

NS
Cau 33: Cho hinh chép S§.4BC c6 do dai cac canh SA=SB=SC=A4B=AC=a va BC= a2 . Goc
giira hai duong thing 4B va SC 1a?
A. 60°. B. 90°. C. 30°. D. 45°.
Loi giai

2 2 2
cossig L SD2+DM? —SM? 3
2SD.DM J42

Chon A
Ta c6 BC? = AB* + AC* = AABC vudng tai A= trung diém M cua canh huyén BC 1a tim
duong tron ngoai tiép tam giac ABC.

Vi §4 =8B =SC nén SM la dudng cao cua hinh chép S.ABC.

A

Goi N, I lanluot 1a trung diém cua AC, SB.
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A

Taco MN || AB vi IM || SC nén (m)z(]M,MN).

2 2
Mit khéc: BN =~/ AB? + AN? = ,|d? +“T - "25 - SN =~/SC? - NC? =,/a2 —“7 =§.

\/2(5a2+3a2 22
\/2 BN? + SN?) - SB s
Suy ra: NI = ( ) - _aV3 vaMN =2 mr=2,
2 2 2 2 2
a2+a2 3a?
2 2 2 e e —
Xét tam gidc IMN , ta 6 cosNpil = AN FIMZINT _ 4 4 4 1 m o go0e.
2-MN-IM ,.a.a 2
22
Suy ra (WV) =60°.
HET:
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QUAN HE VUONG GOC
TRONG KHONG GIAN

BAI @ HAI PUONG THANG VUONG GOC
%

IY.Y Y LY THUYET CAN NHO

Pwong thang vudng géc véi mit phang

Puong thang A dugc goi 1a vudng géc v6i mit phang (P) néu A vudng goc voi moi dudng thing nam
trong (P).

Chu y: Khi A vuodng goc voi (P), ta con ndi (P) vudng goc voi A hodc A va (P) vudng goc v6i nhau,
ki hiéu A L (P).

Néu mot dudng thang vudng goc v6i hai duong thang cit nhau thude cting mot mét phang thi né vudng goc
v6i miat phang do.

S

Tinh chat

Tinh chét 1: C6 duy nhit mot mit phing di qua mot diém cho trude va vudng goc véi mot dudng thang
cho trudc.

@

Nhan xét: Néu ba duong thang doi mot phan biét a,b,c cing di qua mot diém O va cing vudng goc voi

mot duong thang A thi ba duong thang d6 cing ndm trong mit phang di qua O va vudng goc v6i A md ta

nhu hinh vé dudi day:
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A

)

7’

Chu y: Mit phang di qua trung diém ctia doan thang 4B va vudng goc voi duong thang 4B duge goi la
mit phang trung truc ctua doan thing 4B . Mit phang trung truc cta doan thang AB 13 tap hop cac diém
cach déu hai diém 4,B.

e

A/ N \B‘

(cx)

Tinh chét 2: C6 duy nhit mot dudng thang di qua mot diém cho trude va vudng goc v6i mot mit phiang
cho trudc.

(r)

Lién hé giira quan hé song song va quan hé vudng goc cia dwirng thang va mit phang

Chuy 1:
e Néu duong thang a vudng goc voi mit phang (P) thi cac duong thang song song véi a ciing vudng
goc voi (P).

e Hai dudng thang phan biét ciing vudng gbc véi mot mat phang thi song song véi nhau.
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AL

Chuy 2:
e Néu duong thing A vudng goc voi mit phing (P) thi A ciing vudng goc véi cac mit phang song song
voi (P)

e Hai mit phiang phan biét ciing vudng goc véi mot duong thang thi song song voi nhau.
A

a

/

)

/

(@)

Chu § 3:

e Néu duong thing A vudng goc véi mit phang (P) thi A ciing vuéng goc voi moi dudng thing song
song voi (P).

e Néu duong thing @ va mit phing (P) cung vudng goc v6i mot duong thang A thi a nim trong (P)
hodc song song vdi (P).

A

(P)
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IR :¥ /S  ruAN LOAI VA PHUONG PHAP GIAI TOAN

Dang 1: Chirng minh dudng thang vuéng géc véi mat phang

Dé chimg minh duong thing d vudng géc véi mét phing (P) ta chimg minh:
e Duong thang d vudng géc voi hai dudng thing cit nhau ndm trong (P).

o Duong thing d song song véi dudng thing @ ma a vudng goc véi (P).

Vidu 1: Cho t dién ABCD c6 hai mit ABC va BCD la hai tam giac can c6 chung day BC. Piém I
1a trung diém cuia canh BC.

a) Chung minh BC L (ADI).

b) Goi AH la dudng cao trong tam gidc ADI . Chimg minh ring A4H L (BCD).

& Loi gidi
4
B D
' 4
C
. . . : Al L BC
a) Do cac tam gidc ABC va BCD la hai tam gidc cannén tai 4 va D ta co: DI L BC (trong

tam gidc can dudng trung tuyén dong thoi 1a duong cao). Do d6 BC L (AID).
b) Do AH la duong cao trong tam giac ADI nén AH | DI .
Mit khac BC L (AID)= BC L AH .

Do dé AH 1 (BCD).
Vidy 2: Cho hinh chép S.4BCD c6 déy 1a hinh vuéng canh a, SA4 L (ABCD).Goi M va N lan luot la
hinh chiéu cta diém 4 trén cac duong thing SBva SD.
a) Chimg minh ring BC 1 (SAB),CD L (SAD).
b) Ching minh ring AM 1 (SBC), AN L(SCD).
¢) Chimg minh ring SC L (AMN) va MN //BD .
d) Goi K 1a giao diém ctia SC voéi mit phiang (AMN ). Chimg minh ring tir gidc AMKN c6
hai dudng chéo vudng goc.

& Loi giai
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A

a) Do SA L (ABCD)=>SA L BC.

Mat khac ABCD la hinh vuéng nén BC 1 AB. Khi d6

BC L 4B
{ , = BCL(s4B).

Tuwong ty ching minh trén ta c6: CD L (S4D).
b) Do BC 1 (S4B)=> BC L AM . Mt khéc AM 1| SB=> AM L (SBC)
Tuong tu ta c6: AN L (SCD).

{AM L(SBC) (4AM LSC
) { = SC L(AMN).

AN 1 (SCD) AN L SC
Hai tam giac vuong SAB va SAD bang nhau cé cic dudng cao twong ing 1a AM va AN nén
CM = DN . Mat khac tam gidc SBD can tai dinh S nén MN //BD .
d) Do ABCD 1a hinh vuéng nén AC L BD , mat khac S4 L BD = BD 1 (SAC).
Do MN //BD=> MN L (SAC)= MN L AK .
Vidu 3: Cho tt dién ABCD cé ba canh AB,AC, AD d6i mot vudng goc.
a) Chimg minh hinh chiéu vudng géc cua dinh 4 1én mit phang (BCD) tring véi truc tim cla
tam giac BCD.
11 N 1 N 1
AH*  AB* AC* 4D
¢) Chtrng minh rang tam giac BCD ¢6 3 goc nhon.

b) Chirng minh rang

& Loi giai
D
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AL

a) Goi H 1a hinh chiéu vudng géc cta diém A4 trén mét phang (BCD) thi AH L (BCD).

AD | AB
Tac():{ :ADL(ABC):ADJ_BC.

1 4AC
Mat khic AH 1 BC= BC L(ADH)=> BC L DH

Tuong tu chiing minh trén ta c6: BH 1. CD
Do d6 H la tryc tam cua tam gidc BCD.

b) Goi E=DH NBC,do BC L(ADH)= BC L AE.

Xét AABC vudng tai A c6 dudng cao AFE ta co: >=— .
AE® AB° AC

_1+1_1 1
AH* AD* AE?

Lai co: =——+ >+ 5
AB~ AC* AD

c)bit AB=x; AC=y va AD=z.Tacéd: < BD=/x"+7z°

CD=\/y’+z2°
2 2 2 2
Khidé cosB=2C +BD =CD" X . GBD<90°
2.BC.BD BC.BD
BDC < 90°

= tam gidc BCD c6 3 goc nhon.

—

Tuong tu chiing minh trén ta cling cé
BCD <90°

Vidu 4: Cho hinh chop S.ABCc6 SA L (ABC), cac tam giac ABC va SBC la cac tam giac nhon. Goi
H va K lan luot 13 tryc tAm cta cc tam giac ABC va SBC. Ching minh rang:
a) AH,SK,BC dong quy.

b) SC L (BHK).
¢) HK 1 (SBC).

& Loi giai
s

BC 1 AM
BC 1 84

Mit khac SK L BC = S,K,M thang hang do d6 AH,SK,BC ddng quy tai diém M .
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AL

b) Do H la tryc tam tam gidc ABC nén BH L AC
Mit khac BH L SA=> BH 1 (SAC)= BH L SC.

Lai c6: BK 1. SC= SC L (BHK).
¢) Do SC L (BHK)=> SC 1 HK . Mit khac BC 1 (SAM )= BC L HK .
Do d6 HK 1 (SBC).
ViduS: Cho hinh chép S.ABCD c6 ddy ABCD la hinh thoi tdim Ova co S4=SC,SB =SD.
a) Chimg minh ring SO L (ABCD).

b) Goi ,K lan lugt 1 trung diém cua B4 va BC. Ching minh rang /K L (SBD) va IK L SD

& Loi giai

a) Do S4=AC= ASAC cintai S c6 trung tuyén SO ddng thoi a dudng cao
Suy ra SO L AC. Tuong ty ta c6: SO L BD = SO L (ABCD).

b) Do ABCD la hinh thoi nén AC 1 BD

Mit khac SO 1 (ABCD)=> AC 1L SO

Do viy AC L (SBD).

Suy ra /K la dudng trung binh trong tam gidc BAC nén IK // AC

Ma AC L (SBD)= IK L (SBD).

Vidu 6: Cho hinh chép S.4BCD c6 day 1a hinh vudng canh a . Mit bén S4B 1a tam gic déu, SCD 1a
tam giac vudng can dinh S . Goi 1,J 1an lugt 14 trung diém ciia AB va CD.

a) Tinh cdc canh cua tam giac SIJ , suy ra tam giac SIJ vudng.
b) Ching minh rang S7 L (SCD); SJ L (SA4B).
¢) Goi H l1a hinh chiéu cia S 1én IJ . Chimg minh rang SH L (ABCD).

& Loi giai
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A

a) Taco: ASAB déu canh a nén SI :¥ nén tir gidc /BCJ 1a hinh chir nhét

Suyra IJ=BC=a.

ASCD 1a tam giac vudng can dinh § = SJ = % = %.
Do d6 SJ*+8I* =1J* =a® = ASIJ vuongtai S.
b) Do ASCD cantai S nén SJ L CD vado AB//CD = SJ L AB.

Mit khac SJ L SI = SJ L (SAB).

Chumg minh twong ty ta c6: SI L (SCD).

¢) Do SI L (SCD)=>SI 1CD

Mat khic CD L 1J = CD L (SIJ)= CD L SH..

Do SH L 1J = SH 1 (ABCD).

Vidu 7: Cho hinh chdp S.4ABC c¢6 ddy ABC la tam giac can tai 4, diém 7 va H lan luot 1a trung diém
cia AB va BC. Trén doan CI va SA lan luot léy hai diém M,N sao cho MC=2MI,

NA=2NS.Biét SH L (ABC). Chimg minh MN L (ABC).

& Loi giai

Do diém M thudc duong trung tuyén CI va MC =2MI = M 1a trong tim tam giac ABC

=>M=AH NCI . Ta co: N—AzM—A:2:>MN//SH.
NS MH

Mit khac: SH L (ABC)= MN L (ABC).
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Dang 2: Chirng minh hai dwong thang vudng géc

Mudn chimg minh dudng thang ¢ vudng goc véi duong thang b, ta di tim mat phiang ( p ) chtra duong

thing b sao cho viéc chimg minh a L () dé thyc hién.

Vidu 8: Cho tir dién déu ABCD. Chirng minh céc cip canh ddi dién cia tir dién ndy vudng goc v6i nhau
tirng d61 mot.
& Loi gidi

Goi M 1a trung diém ciia A4B.
DM 1 AB

= AB L (MCD)
CM L AB

Tt dién ABCD déunén AABD va AABC 1a cac tam gidc déu:{

Do d6 AB L CD.
Chirng minh tuong ty ta cling c6 BC L AD,AC L BD.
Vidu 9: Hinh chép S.ABCD c6 canh SA vuéng goc v6i mit phing (ABCD) va ddy ABCD 1a hinh

thang vuéng tai 4 va D voi AD=CD = %

a) Goi I 1a trung diém ciia doan 4B . Chimg minh CI L 4B va DI 1L SC.

b) Chung minh cac mat bén cia hinh choép S.ABCD la céc tam giac vudng.

& Loi giai

R
a) Dit AB=2a=> AD=CD=a.
Do AB=2CD=> Al=AD=CD=Cl=a.

Khi d6 AICD 1a hinh vuong canh a.
GV. Phan Nhat Linh - @& SDT: 0817 098 716 _




Chwong 7. QUAN HE VUONG GOC TRONG KHONG TOAN 11 - KET NOI TRI THU'C

A

Do CI 1L 4B.

AC 1 DI
Miit khac = DI 1 (SAC)= DI L SC.
DI | SA

b) Do SA L (ABCD)=> ASAD,ASAB vubng tai S .
CD 1 AD ,
Mat khac = CD 1 (S4D)= CD 1 SD nén ASCD vudng tai D.
CD 154

Xét AACD c6 trung tuyén CI = %AB = AACD vuéng tai C = BC 1L AC.

Mit khac BC 1. S4= BC 1 (SAC)= BC L SC = ASCB vuéng tai C.
Vi du 10: Cho hinh ling try ABC.A'B'C’ ¢6 ddy ABC 1a tam giac déu canh «. Canh bén CC’ vudng goc
voiday va CC'=a.
a) Goi 7 1a trung diém ctia BC. Ching minh A4/ 1 BC'.
b) Goi M 1a trung diém ciia BB'. Chimg minh BC' 1 AM .

¢) Goi K 1a diém trén doan A'B’ sao cho B'K :% va J la trung diém ctia B'C’. Chirng minh

rang: AM 1 MK va AM 1 KJ .

& Loi giai
{' c’
K J
B’ v
M ||
4 S\ ——AC
T
B

a) Do AABC la tam giac déu va I 1a trung diém cta BC nén AI L BC.
Mit khac 41 1. CC'= Al 1. (BCC'B')= Al L BC'.
b) Dé thdy BCC'B’ 14 hinh vuéng nén B'C L BC".
Mat khac M1 1a duong trung binh trong tam giac B'BC nén MI // B'C suy ra MI 1 BC'.
Lai co: Al L BC'= BC' L(AIM )= BC' L AM .
KB" 1 — AB

¢) Ta cé: tan@’:———;tanAMB =——=2
MB' 2 BM

Suy ra tan KMB' = cot AMB = KMB' + AMB = 90° .

Do d6 AMK =90°= AM 1 MK .

AM 1 BC'
MJ // BC'
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Dang 3: Thiét dién
Gid st thiét dién 1a mot phan ctia mét phang (P) va (P) L d . Khi d6 ta tim mit trung gian () dé thay
va (a) Ld —(a) // (P) va quy vé thiét dién c6 yéu tb song song da biét.

Vi du 11: Cho tit dién ABCD ¢6 ABCD déu, goi BH 1a dudng cao ctia ABCD, O la trung diém ctia BH
va A0 L(BCD),AO=BH =2a, trén OH lay diém / sao cho BI = x(a < x <2a), mit phing

() diqua I vavudng goc OH . Dyng va tinh dién tich thiét dién cta tir dién tao boi ().

& Loi giai

Vi 40 L (BCD)= 40 L OH
Qua I ké IK //AH (K € AH).

Tam gidc BCD déu = BH 1L CD, qua K ké dudng thing d song song v6i dudong thing CD
cat SC,SD lan lugt tai M, N.

Qua 7 ké duong thang A song song v&i dudng thang CD ciat BC,BD lan luot tai O, P.
Suy ra mit phiang (@) cét khéi chop theo thiét dién la tir giac MNPQ.

Dién tich hinh thang MNPQ 1a S, = %IK (MN +PQ).

Tam giac BCD co: Po :£:> PO =i.4a\/§ = 2x3 .
CD BH 2a 3 3

Tam giac ACD co: MN _AK _ O = MN = OLCch =ﬂ(x—a).
CD AH OH OH 3

Tam gidc AHO co: £:£:> x =1HAO 2(2a-x).
AO OH

Vay dién tich hinh thang MNPQ la:

S 25.2(2a—x)£2x3\/§ +ﬂ(x—a)J = 2\/_

3 73(2a—x)(3x—2a).
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.
20

Vi dy 12: Hinh chop S.ABCD ¢6 ddy ABCD la hinh vuéng tim O canh a, SO L (A4BCD),SO =

Mit phing (P) di qua 4 va vudng goc véi SC. Xéc dinh va tinh dién tich thiét dién cua (P)
v61 hinh choép.
s Lo gidi

5

Ké AN L SC(N e SC) va AN NSO =1
Tacé BD L (SAC)= BD L SC, qua I ké duong thing d song song véi BD cit SB,SC lan
luot tai M,P = mp(P)=(AMNP).

Suy ra mp (P) cét khéi chop theo thiét dién la tir gidc AMNP.

Tam gidc SAO0 c¢6 SA=+/SO* + 04* = a2 = AC = Tam giac SAC déu = N 1a trung diém

cua SC = [ latrong tam tam gidc SAC jﬁzﬁ E:MP: 2a\/§.
BD SO 3

2a\/§ a\/g _ azx/g'

1
203 2 3

Vay dién tich tr gidc AMNP 1a S ,,,» ;MP AN =

Vi du 13: Cho hinh chép S.ABC c¢6 day ABC 1a tam giac déu canh a, cac canh bén déu bing %. Goi

I 1a trung diém cua BC, (a) 1a mat phang qua 4 va vudng goc voi SI. Hay xac dinh thiét

dién cua hinh chop véi mat phang (a) .

& Loi giai
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Vi du 14:

A

Goi O 1a tam cua tam giac ABC = SO 1 (ABC).

Qua A ké dudng thiang vudng goc v6i SI tai H.

Tacé SI L BC= BC //mp («),qua H ké dudng thang d song song v6i BC cét SB,SC lan

luot tai M,N = mp(«) cit khoi chop theo thiét dién 1 tam giac can AMN.

Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh vudng canh a c6 SAvuong goc voi day,

SA=a~2 . Ké AH vubdng goc v6i SB.

a) Chiing minh SH = %
SB 3

b) Mat phing (P) qua 4 vudng goc véi SB cdt SC tai M.Tim thiét dién ciia hinh chép cat boi

(P) va tinh thiét dién do.

& Loi giai

. . A.AB
a) Tam giac S4B vuong tai 4, c6 AH = > = av6 .
NSA’+4B* 3
., A~ . . 2 2 261\/3
Tam giac SAH vudngtai H co: SH =~\SA" - AH" = 3
Suyra SH___SH 2aV3, 5 2 SH 2
SB SA*> + AB? 3 SB 3

b) Taco SA L(ABCD)= SA L BC ma AB 1L BC

Suy ra BC L (S4B)= BC L. SB= BC //mp (P).

Ké HK song song v6i BC (M € SC)= mp(P) cét khdi chép da cho theo thiét dién 1a tir gidc
AHMD.

D@ thay AH 1 (SBC)= AH 1L MH va MH // AD = AHMD 1a hinh thang vudng.

Lai c6 ASHM -~ ASBC = SH _MH _2 MH—EBC—z—a
SB BC 3 3 3

2
Dién tich hinh thang vuéng AHMD 1a S = EAH(HM + AD) —% a;)/g (2?61 aj = SaIg/g )
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Vi du 15: Cho hinh chop S.ABCD c6 day 1a hinh thang vudng tai A va D. Canh AB=2a, AD=DC=a

, SA L (ABCD),S4=a.

a) Chung minh (SBC) L (SAC).

b) Goi (o) 1a mit phang chira SD va vuéng géc voi mét phang (SAC). Xac dinh thiét dién cia
hinh chép cit béi (). Tinh dién tich thiét dién y.

¢) Mit phing (4) di qua trung diém M cta SA va N € AD, AN =x(0<x<a), vudng goc voi
(8S4D). Xac dinh va tinh dién tich thiét dién ciia hinh chép véi mét phang (3) theo a va x.

& Loi giai

. 2 1
a) Goi / latrung diém cia AB = IC = EAB

Suy ra AABC vuédng tai C = AC L BC ma SA L (ABCD).
= BC 1 (SAC)= (SAC) L (SBC)= Diéu phai chimg minh.
b) Vi ADCI 1a hinh vudng = AC L DI nén thiét dién cat béi mat phang () va hinh chép
S.ABCD la tam giac SDI .
a*\3

Tam gidc SDI ¢6 SD=SI=DI=a\2=S,,, = T3 (dvd).

c) D& thdy 4B //CD va AB L mp(SAD).

Qua M,N lan luot ké duong thang d,,d, song song véi AB va cat SB,BC tai P,Qsuy ra
MNPQ 1a hinh thang vuong.

Do d6, MNPQ la thiét dién cét boi mit phang () va hinh chép S.4BCD.

2
Tam gidc AMN vudng tai A c6: MN =~ AM* + AN* :,/x2+%.

AB SA 2 2
NP/ aB= L PN 47X Np_a(a-x).
DA a
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Vidu 16:

Vidu 17:

ALY
N \ R 1 3a-2x |, a
Vay dién tich hinh thang MNPQ 1a S = E.MN .(MQ + NP) = alx vy

Cho hinh chép déu S.4BC c6 day ABC la tam giac déu canh g tim O va SO =2a.Goi M 1a
diém thudc doan A0 (M # A;M # O). Mit phing (a) di qua M va vudng goc véi A0.Dat
AM =x . Tinh dién tich S cta thiét dién tao béi (@) v6i hinh chép S.4BC.

& Loi giai

B
Vi S.4BC 1a hinh chép déu nén SO L (A4BC) (O 1a tAm clia tam gidc ABC).
Do d6 SO L 44" ma (a) L A4’ suyra SO // (a).
Tuong tu ta cting c6 BC // (a) .
Qua M ké 1J//BC véi I € AB,J € AC;
Ké MK //SO véi K € SA.
Suy ra thiét dién can tim 1a tam giac K1J.
Dién tich tam giac IJK 1a S, = %]J MK .

2 7 2x\/§

. I
Trong tam giac ABC ta co: M2 == :
BC 3 3

MK  AM

Tuong tu trong tam giac SAO ta c6: ——=——
SO A0

2x\/§
3

AM 50 .2x\/§ =2x%.

Suy ra MK = —2x3. Vay S, :%.

a3

Cho hinh chép S.4BC c¢6 AABC vudng cantai B, SA L (ABC) va AB=BC=a, SA= 5

Diém M € AB,AM =x(0<x <a), mit phang (&) di qua M vuéng gbc véi AB.
a) Dung thiét dién duoc tao boi hinh chép v6i mit phang ().
b) Tinh thiét dién cua thiét dién theo @ va x.Tim x dé dién tich thiét dién 16n nhat.

& Loi giai
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A

S

Qua M ké duong thang vudng goc véi AB cit SB tai Q.

Vi AB L BC = BC //mp () ké MN song song v6i BC (N € BC).
Vi S4 L AB=> SA//mp () ké NP song song v6i SA(P € SC).
Suy ra mit phang (@) cét hinh chép theo thiét dién la tir giac MNPQ.
D@ thay MNPQ 1a hinh chit nhat = S,,,,, = MN.MQ

ABMQMABAS:>M—Q=%:1—A—M:>MQ:£(1—)¢).
SA 4B AB 2
AAMNmAABC:M:A—M:MNzx:SMNPQ=£(x—x2)
BC 4B 2
1 (1 Y 1 31 43 3
Mél x—x2=—— ——X S—:>S S—.—=—.VA S =
4 [2 ) g Dwmre =Ty T g Y Pme Ty
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N R AL
WY BAI TAP TY LUYEN

Cau1:  Cho hinh chép S.4BC c6 ddy ABC la tam gidc vudng tai B, SA4 L (ABC). Mit phang (o) di

qua trung diém M cia AB va vudng goc voi SB va cat AC, SC, SB lan luot tai N, P, Q.
Chung minh ring BC vudng goc véi mit phang (S4B).

& Loi giai

Vi 84 L(ABC) va BC c(ABC) nén SA L BC.

BC 1 4B
Tac6 BC LS4 = BC 1 (S4B)
SA,AB < (SAB); SAN AB = {4}

Céu2: Cho hinh chép S.ABCD c6 ddy ABCD 14 hinh chit nhat, S4 L (ABCD). Goi H,K lan luot 1a
hinh chiéu cia 4 1én SC, SD. Chiig minh rang 4K 1 (SCD) ?

& Loi giai

= CD L (S4D) = CD 1L 4K .

SA 1 CD
Ta co
AD 1 CD

Lai c6 SD L AK suyra AK L (SCD).

Cau 3: Cho hinh chop S.ABCD c6 ddy ABCD 1a hinh vudng canh a. Goi O la tdm cua hinh vudng
ABCD . Biét S4 L (ABCD) va SA=a. Chimg minh ring BD 1 SC..

& Loi giai
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SA L (ABCD)
Ta co: = BD 1 54 (1)

BD = (ABCD)
Ta lai c6 ABCD 1a hinh vuéng = BD 1. AC (2)
Tir (1), (2) va SANAC={A4} = BD 1 (SAC).
Ma SC < (SAC) = BD 1L SC.

Cau4: Cho tirdién ABCD c¢6 AB= AC=BC=BD=CD=a.Goi M, N lan luot la trung diém cua
BD, CD. Chtng minh rang MN L AD
£ Loi giai

A

Goi K 1a trung diém cua BC

AK | BC
Vi A4BC va ABCD la tam gidc déunén {DK | BC = BC 1 (AKD)
DK, AK C (AKD)

Tacéo M, N lan luot 13 trung diém cua BD, CD nén MN // BC

MN /| BC

= (AKD) L MN = MN 1 AD
BC 1 (A4KD)

Mat khac {
Cau 5: Cho hinh chop S.ABCD c6 day la hinh thang vuong tai A vaD, AB=2CD va SA vudng goc
v6i day. Goi M 1a trung diém cua AB va H,I,K lan luot 13 hinh chiéu vudng goc ciia 4 1én
SM,SC,SD . Ching minh rang HK 1 Al .
& Loi giai
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A

Ta c6 hinh chop S.AMCD c6 day la hinh vuong, SA L (AMCD) nén ASAM = ASAD .

Do AH va AK lan luot 13 hai dudng cao ha tir dinh 4 xudng canh huyén cta hai tam giac
vuong noi trén nén AH = AK , tir 46 suy ra SH = SK = HK//MD (1).

MD L AC
Talaico: {MD LSA = DM 1(SAC)(2)
SANAC = 4

HK 1 (SAC)

= HK L Al
AL < (84C)

Tu (1) va (2) suy ra: {

Ciu 6: Cho hinh chop S.ABCD c6 tat ca canh bén va canh day déu bang nhau va ABCD 1a hinh vudng
tam O. Chimg minh rang SO L (ABCD)?
& Loi giai

Theo gia thiét ta co6: Cho hinh chop S.ABCD c6 tat ca canh bén va canh ddy déu bang nhau do
do: SA=S5C = ASAC cantai 4

Lai c6 ABCD 1a hinh vuéng=> O 1a trung diém ctia AC

= SO vira la dudng trung tuyén vira 1a dudng cao ciia ASAC = SO L AC (1)

Tuong tu SO vira la dudng trung tuyén vira 1a duong cao cia ASBD = SO L BD (2)
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A

SO L AC c (ABCD)

= SO L (ABCD)
SO L BD c (4BCD)

Tir (1) va (2) ta cé:{

Cau7: Cho hinh chop S.ABCD c6 ddy ABCD 14 hinh thoi tim O. Biét rang S4 = SC, SB=SD.
a) Chimg minh ring SO L (ABCD).

b) Goi E, F lan luot 1a trung diém cua S4, SC. Chtrng minh réng EF 1 SD.

& Loi giai

a) Chimg minh SO L (ABCD).
Tir gia thiét S4=SC, SB=SD suy ra ASAC,ASBD 1a cic tam giac can tai dinh S .

SO 1L AC
SO L BD
ACNBD={0}
AC,BD —(ABCD)

Ta co :>SOJ_(ABCD).

b) Goi E, F lan luot 14 trung diém ctua S4, SC . Ching minh rang EF 1 SD .
AC 1 SO

AC 1 BD
SONBD={0}
SO,BD c (SBD)

Ta co = AC L(SBD).

Ma SD < (SBD)= AC L SD (1).
Mat khac EF // AC (2) do EF la duong trung binh cua ASAC.

Tuwvasuyra EF 1L SD.

Cau8: Cho hinh chép S.ABCD c6 day ABCD 1a hinh vuéng, S4 L (ABCD). Goi H 1a hinh chiéu

vudng goc cia A trén SD . Chimg minh: AH 1 SC.
& Loi gidi

n GV. Phan Nhat Linh - @& SDT: 0817 098 716 I l




Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C
y J 4

S

Trude hét ta chimg minh CD L (S4D). Do ABCD 14 hinh vudng nén CD L AD (1)

SA L (ABCD)

pe (ABCD)} = SALCD (2)

Tur (1) va (2) tasuyra: CD L (S4D), ma AH < (S4D) nén CD L AH (3)
Mit khéc theo gia thiét ta co: SD L AH (4)
T (3) va (4) tasuyra: AH L(SCD), ma SC < (SCD) nén AH L SC.

Cau9: Cho hinh chép S.ABC c6 ddy ABC la tam giac vudng tai B. Biét 4B = a, BC = 2a,canh bén
SA = a~/5,S4B = SCB =90°. (o) 1a mat phang qua 4 va vudng goc v6i SB. Tinh dién tich
thiét dién ctia hinh chép S.4BC cdt béi mit phing («)

& Loi gidi

A &

Dung hinh chit nhat 4BCH thi SH 1 (ABCH), do SAB = SCB =90°
Ké 4K vuong goc véi HB tai E va K € BC thi AK | (SHB)= AK 1 SB

Trong mp(SAB), ké AJ L SB thi SB 1 (JAK).
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AL

2 2
ASAB vuodng tai 4 co 12: 12+ IZQAJ:ﬁ va JB:AB = AB -4

BE AB® da* _

Tam gidc ABH vudngtai 4 ¢c6 BE.BH = AB* =

1
BH BH®> 54> 5
EB

BK

S BK =LY
4 2

1 1
_:> J—
EH 4  AH 4

2 2
Tam giac ABK vudngtai B ¢ AK* = AB*> + BK* :a2+%:%:AK:¥
BC 2

BC
SB s>+ 4B> 6

— JK =\BJ? + BK> - 2BJ.BK .cos JBK =—*_

Tam giac SBC vuong tai C cé cos JBK =

23
2
Khi do thiét dién AKJ c6 AK = avs L AJ = avs JK == nénco S, = V6
2 J6 yNE) 24

Céu 10: Cho hinh chop déu S.ABC c6 day ABC la tam gidc déu canh «, tAm O, duong cao
AA';80 =2a . Goi M 1a diém thudc doan OA'(M # A';M = O) . Mt phang (a) diqua M va
vudng goc voi AA' . Pat AM =x. Tinh dién tich cua thiét dién tao boi (a) voi hinh chop
S.ABC.

& Loi giai

Dung MI //SO (I €SA4’), qua M dung dudng thing song song v6i BC cit cac canh AB, AC
lan lugt tai P va Q.

MI L Ad
Ta co: = A4' L (PQOI)
PO L A4’

Qua / dung dudng thang song song véi BC cit cac canh SB,SC tai F,E .

Thiét dién 14 hinh thang PQEF.
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PO AM 2
. X X
Lai co: = = = PO=—
' BC A4 a3 Q 3
2
OAzﬁ,SO: SA> —04* = a\33
3 3

a3 . N a3
IM AM 5 EF SI OM *" 3
SO 40  af3 (a3 -2+) BC sS4 04 af3

3 6

Do do6 EF:L(6x—2aﬁ),dien tich thiét dién 1a:

3
S =PQ+EFMI :(a\/§—2x)(8x—2a\/§):—2(8x2 —6\/§ax+3a2).
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BN WY BAI TAP TRAC NGHIEM

Caul: Cho diém M va mit phing () c6 bao nhiéu dudng thang di qua diém M va vuéng géc voi

mit phang (a)?
A 2. B. Vo sb. C.0. D. 1.
Loi giai
Chon D
Theo tiflh chat qua mot diém cho trudc chi c6 duy nhat mot dudng thang vudng goc véi mot
mat phang cho trude.
Cau2: Cho hinh chép tam giac déu S.4BC. Goi O 1a trong tdm ctia AABC . Pudng thing d L SO
(d ¢ (A4BC)). Khi do
A. d//(ABC). B. d 1 (SBC). C. SO//AC. D. S4//0C .

Loi giai

Chon A

(SO L(4BC)
Ta ¢o: = d//(4ABC).
d 1l SO

Cau3: Cho diém M va duong thang a c6 bao nhiéu mat phiang di qua diém M va vudng goc véi
duong thang a ?
A 2. B. Vo sb. C.0. D. 1.

Loi gidi
Chon D

Theo tinh chit qua mot diém cho trude chi c6 duy nhit mot mat phang vudng goc véi duong
thang cho trudc.

Cau4: Cho hinh chép S.4BC ¢6 SA vudng goc véi mit day (ABC). Ménh dé nao sau day 1a ding?
A. S4 1 SB. B. §4 1 SC. C. S4A 1 AB. D. SB L SC.
Loi gigi

Chon C
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A

N

S4 L (ABC)
= SA L AB.
AB < (4BC)
Cau5: Cho tam gidc ABC c¢6 bao nhidu miat phang di qua diém A va vudng goc voi duong thiang AB
?
A 2. B. Vo sb. C.0. D. 1.
Loi giai
Chon D

Theo tinh chit qua mét diém cho trudc chi c6 duy nhit mot mit phiang vudng goc voi duong
thang cho trudec.
Cau 6:  Cho hinh binh hanh 4BCD tam O c6 bao nhiéu duong thang di qua diém O va vudng goc véi
mit phang (ABCD)?
A. 2. B. V6 s. C.0. D. 1.
Loi giai
Chon D
Theo tinh chit qua mot diém cho trudc chi c6 duy nhat mot dudng thang vudng goc voi mot
mat phang cho trude.

Cau7: Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh chit nhat va SB L BC . Ménh dé ndo sau day 1a

dang?

A. SAL(ABCD). B. SBL(ABCD). C. BCJ_(SAC). D. BCL(SAB).
Loi gidi

Chon D

BC L SB,BC L AB
Ta c6: SBN AB ={B} = BC 1 (S4B).
SB, AB < (SAB)
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ALY

Cau8:  Cho hai dudng thing phan biét a, b va mit phang (P), trong d6 a L (P). Ménh dé nao sau day

la sai?

A.Néu b L (P) thi b//a. B.Néu b//(P) thi b La.

C.Néu b//a thi b L (P). D.Néu b L a thi b//(P).
Loi gidi

Chon D

Theo dinh 1y ta c6: D sai vi dudng thang b c6 thé nim trong mit phang (P).
Cau9: Cho hinh chép S.4BCD cb tat ca cac canh bén va canh day bang nhau va ABCD 14 hinh vudng
tam O. Khang dinh nio sau day la khang dinh dung ?
A. SA 1 (ABCD) B. SO 1L (4ABCD)  C. AB 1(SBC) D. AC L (SBC)
Loi giai
Chon B
Hinh chép S.4BCD cé tat ca cac canh bén va canh day bang nhau suy ra SO L (ABCD)
Céu 10: Cho hinh chép tam gidc SABC c6 SA4 =SB va AC = CB. Khang dinh nao sau diy PUNG?
A. BC L(SBC). B. SB 1 4B. C. SA 1L (ABC). D. AB 1 SC.
Loi giai

Chon D

B

Goi D 1a trung diém clia AB, vi tam giac SABcan tai S va tam gidc ABC cén tai C nén suy
AB 1 SD

a
AB 1L CD

= 4B 1 SC.

Cau 11: Cho hinh chép S.ABCD c6 day 1a hinh vudng va S4 vudng goc vé6i day. Khang dinh nao sau
day dung?
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AL

A. AC L (SCD). B. BD L(S4D).  C. AC L(SBD).  D.BD L(SAC).

Loi giai

Chon D

Vi ABCD 1a hinh vuéng nén BD L AC va SA L (ABCD) nén BD L SA.
Vay BD L (SAC).

Cau 12: Cho hinh chép S.ABCD c6 dy 1a hinh thoi tim O va SO 1 (ABCD). Khi d6 duong thang AC
vudng goc voi mit phiang nao sau dy?
A. (84B). B. (84D). C. (SCD). D. (SBD).
Loi giai
Chon D

Ta c6: SO L(ABCD)= AC L SO, SO < (SBD).
Mt khac: ABCD 14 hinh thoi = AC L BD, BD = (SBD).
Suy ra: SONBD =0 = AC L(SBD).

Céau 13: Cho hinh chép S.4BCD c6 ddy ABCD la hinh vudng va SA4 L (ABCD). Ménh dé nao sau day

sai?

A. BCL(SAB) B. CDJ_(SAD) C. BDL(SAC). D. ACJ_(SBD)
Loi giai

Chon D

GV. Phan Nhat Linh - & SDT: 0817 098 716



Chwong 7. QUAN HE VUONG GOC TRONG KHONG TOAN 11 - KET NOI TRI THU'C

A

Ta co: BC L AB,BC 1. SA= BC 1 (SAB)
Mt khac: CD 1. DA,CD L SA=> CD L1 (SAD)
Tir do suy ra BD 1 SO,BD 1. SA=> BD 1 (SAC)

Céu 14: Cho hinh chép S.4BCD ¢6 SA L (ABCD) va déy ABCD la hinh binh hanh. Chon khing dinh

dung trong cac khang dinh sau:
A. S4 1 SB. B. S4 1 CD. C. 4B L AC. D. AC L BD.
Loi giai

Chon B

{SA 1 (A4BCD)
Ta co: =S41CD.

CD = (4BCD)

Cau 15: Cho hinh chdp S.4BCD c6 day 1a hinh vudng, S4 vudng goc voi mit phang day. Ménh dé nao

dudi day dtng?

A. BA L (SAC). B. BA L (SBC). C. BA L (S4D). D. BA L (SCD).
Loi giai

Chon C

- GV. Phan Nhat Linh - @& SDT: 0817 098 716




Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

AL
. [S41L AB
co: — BA 1 (S4D).
1 4B
Cau 16: Cho hinh chép S.4BCD c6 ddy ABCD 1a hinh vudng, SA vudng goc v6i mit phang day. Khang
dinh nao sau day dung?
A. AB L (S4D). B. 4B 1 (SAC). C. AB L (SBC). D. AB 1(SCD).
Loi giai

Chon A

Taco: AB L AD va AB L SA (SA L(ABCD)).
Vay AB 1 (SAD).

Cau 17: Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh chit nhat, S4 L (ABCD). Khang dinh nao sau

day dung?

A. BD 1 SC. B. SC L SB. C. SD L SB. D. CD L SD.
Loi giai

Chon D

Ta c6: CD L (SAD)= CD LSD.

Céu 18: Cho hinh chép S.4BC ¢6 SA L (ABC) va H la hinh chiéu vudng géc ciia S 1én BC . Hay chon

khang dinh ding?

A. BC LSC. B. BC L AC. C. BC L 4B. D. BC L AH .
Loi giai

Chon D
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Cau 19:

Cau 20:

Cau 21:

A

= BC 1 AH .
154

Cho hinh chép S.ABCD c6 S4 L(ABCD), ddéy ABCD 1a hinh vuéng. Tu 4 ké AM L SB.
Khiang dinh nao sau day 13 diang?

) {BC 1 SH
CO:

A. AM 1 (SBD). B. BC 1 (S4B). C. BC L (84D). D. AM 1 (SAD).
Loi giai
Chon B
S
M
&
B
c
D
BC 1L AB
Ta co: = BC L (S4B).
BC 1 S4 (doSA 1. (ABCD))

Cho hinh chép S.ABCD c6 SA 1 (ABCD), day ABCD 1a hinh vudéng. M 14 hinh chiéu vudng
goc ciia 4 1én SB . Khang dinh nao sau day 1a ding?
A. AM 1 (SBD). B. BC L (S4B). C. BC 1 (S4D). D. AM 1 (SAD).

Loi giai

Chon B

BC 1L AB
Ta co: = BC 1 (S4B).
BC 1L 84 (doSA 1 (ABCD))

Cho hinh chép S.4BC c6 SA L (ABC) vadédy ABC la tam gidc vudng tai B. Goi /;J lan lugt
1a trung diém cia SC; SB.Khang dinh nio sau ddy ding?
A. 4B 1 (SBC). B. IJ 1 (SAC).
C. IJ L(84B). D. Tam gidc SCB vudng & C.
Loi giai

Chon C
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B A
I
A C
B
BC 1 AB (Do AABC vuong)
a co: = BC L (S4B).
SA L BC (Do SA L (ABC))

Ma 1J//BC (Vi IJ 1a duong trung binh ctia aSBC).
Suy ra: 1J 1 (SA4B).

Cau 22: Cho tor dién OABCcd OA, OB, OC d61 mot vudng géc véi nhau. Ké OH vuong goc voi mat
phang (ABC)tai H .Khdng dinh ndo sau day la sai?

A. BC L(A4HO). B. 04 1 (0BC). C. AH 1 BC. D. 4H 1 (OBC).

Loi giai

Chon D

04 1 OB

= 04 1 (OBC)= 04 1 BC (1). Vay B dung.
041 0C

Theo dé bai ta ¢o {

Ta lai 6 OH L (ABC)= OH L BC (2). T (1) va (2) suyra BC L (4HO) = AH 1L BC.
Gid sit AH 1 (OBC) ma O4 L (OBC) suyra A;H;0O thang hang (v0 ly)

Céu 23: Cho hinh chép S.4BCD c¢6 day ABCD 1a hinh chit nhat, canh bén SA4 vudng goc véi mit phing
day. Goi AE, AF lan lugt 1a dudng cao ciia tam giac SAB va tam giac SAD. Khang dinh nao

dudi day la dang?

A. SC 1L (AFB). B. SC L (A4EF). C. SC L (AEC). D. SC 1 (AED).
Loi giai

Chon B
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A

Vi 84 vudng goc véi mit phang (4BCD) = SA4 L BC.

Ma 4B 1 BC nénsuyra BC L (SAB)=> BC L AE —(SA4B).

Tam gidc SAB c6 duong cao AE = AE L SB ma AE 1 BC = AE 1 (SBC)= AE 1 SC.
Tuong ty, ta ching minh dwgc AF 1 SC. Do d6 SC L (AEF).

Céu 24: Cho hinh chép S.ABCD c6 SA vudng goc v6i mit phang (4BCD). Ménh dé nao sau déy 1a

dang?
A. SA 1 SB. B. SA L SC. C.S41 4C. D. SB L SD.
Loi giai
Chon C
SA 1 (ABCD)
Ta co: =S4 1 AC.
AC < (A4BCD)

Cau 25: Cho hinh chép S.ABCD c6 SA vudng goc véi mat day, tir giac ABCD 13 hinh vudng. Ménh dé
nao sau day la dung?
A. SB 1 (ABCD). B. SC L(A4BCD).  C. BC L(SAC). D. BD L (SAC).
Loi giai

Chon D
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A

N

Ta ¢6: BD L AC (do ABCD 1a hinh vuéng), S4 L (ABCD)=> SA L BD Suy ré

BD 1 AC,BD 1 S4
SANAC = {4} = BD 1 (SAC).
SA,AC = (SAC)
Ciu 26: Ménh dé nao sau day sai?
A. Hai duong thing phan biét cing vudng goc v6i mot mit phing thi song song.
B. Hai mit phang phan biét cing vudng goc voi mot duong thing thi song song.
C. Cho duong thang A song song v6i mit phang (a) . Puong thiang niao vudng goc v6i duong
thang A thi cling vudng géc voi mit phing ().

D. Mot duong thang va mot miat phing (khong chira duong thang da cho) cing vudng goc voi
mot duong thang thi song song nhau.

Loi giai
Chon C
C c6 thé sai vi: Cho duong thing A song song v4i mit phiang (a) . Puong thiang vudng goc
Vv6iA c6 thé song song v6i (@) néu nd nim trong cung mdt mit phiang véi duong thing A.
Cau 27: Cho hinh chép S.ABCD c6 day ABCD la hinh chir nhat, canh bén S4 vudng gbc vadi day. Goi

H, K 1an luot 14 hinh chiéu cua 4 1én SC, SD. Khrfmg dinh nao sau day dung?
A. 4H 1 (SCD). B. AK 1 (SBD). C. SC L(4HK). D. SD 1 (AHK).

Loi giai

Chon C
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A

CD 1 54
Ta c6 = CD 1 (SAD)=CD 1 AK .
CD 1 AD

Talaico AK 1L SD

Suy ra AK L (SCD) (*)= 4K L SC ma AH L SC nén SC L (AHK) (**)nén C dung.
Ta ¢6 (SBD) va (SCD) phan biét; cat nhau va tir (*) suy ra B sai.

Tacd AH va AH phan biét; cit nhau va tir (*) suy ra A sai.

Tacé SC va SD phan biét; cit nhau va tir (**) suy ra D sai.

Ciu 28: Cho hinh chop S.4ABCD cé day 1a hinh vuéng canh a. Tam giac SAB déu va SC = a2 . Goi
H,K lan luot 13 trung diém ciia 4B va CD. Ménh dé nao sau déy 1a sai?

A. BC L (S4B). B. SH 1 (ABCD). C. AB 1(S4D). D. CD L (SHK).

Loi giai

Chon C

Ta c6 tam giac SAB déu canh a nén SB= AB=a.

Mit khac tam gidc SBC cd SB* + BC? = SC* = 24°.

Suy ra tam gidc SBC vudng can tai B. Hay BC L SB

Ma BC 1 AB . Suyra BC 1(SA4B).Do do A dung.

T BC L(SAB) = BC L SH .

Tam giac SAB déu ma H la trung diém ctia 4B nén SH 1 AB.

Tirvasuy ra SH L (ABCD).Do d6 B dung.

Tam gidc S4B déunén AB khong vudng goc véi mit phang (SAD). Do d6 C sai.

AB 1 HK
Ta cc'){ = AB 1 (SHK )= CD L (SHK). Do do D diing

1 SH

Cau 29: Cho hinh 1ap phuong ABCD.A'B'C'D'. Pudng thang AC' vudng goéc voi mdt phang nio sau
day?
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AV

A. AC' L(BB'D'D).  B. AC' L(ABCD). C. AC' L(AA'D'D). D. AC' L(A'BD).

Loi giai

Chon D

A B

----- L---Jc

~.T
r

A B

BD 1 AC
Taco{ :>BDJ_(AACC):>BDJ_AC(1)

AD" L A'D(do ADD'A' la hv)
Ta co: = A'D L(AD'C')= A'D 1 AC'(2)

D'C' L(ADD'A")= D'C' L A'D
Tir (1),(2) = AC' L(4'BD).

Cau 30: Cho tir dién S.ABC c6 ddy ABC 1a tam giac vudng tai B va S4 vudng goc voi mat phing
(ABC). Goi M , N lan lugt 1a hinh chiéu vudng géc cia A4 trén canh SB va SC . Khang dinh

nao sau day sai?
A. AM 1L SC. B. AM 1 MN . C. SA 1L BC. D. AN L SB.
Loi giai

Taco: SA L (ABC)= SA L BC ma BC L AB = BC 1 (SAB), AM —(SAB)=> BC L AM .

AM 1 SB
{ = AM L (SBC) = AM 1 SC

AM 1 BC

{AM L (SBC)
i = AM L MN

MN < (SBC)
SA L (ABC)=>SA L BC
Gia st AN L SB= AN 1L (SBC)= AN L BC.

Ma BC 1 S4 nén BC L (SAC)=> BC L AC
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A

Vay AN L SB la sai.

Cau 31: Cho to dién OABC c6 ba canh OA4, OB, OC d6i mdt vudng gbéc voi nhau. Goi H 1a tryc tam
clia tam gidc ABC. Khang dinh nao sau diy sai?
A. AB 1. OC. B. OHL(ABC). C. OH 1 BC. D. OH 1 OA.

Loi giai

Chon D

Goi 7 1a chan dudng cao ké tir dinh 4 ctia tam giac ABC.Tacd AI L BC (2)
Tir (1) va (2) suyra BC L(A4IO), ma OH —(AIO) nén OH 1L BC (3)
Twong ty nhu trén, ta cing c6 OH L AC (4)
Tir (3) va (4) suyra OH L(A4BC).
Vay cac phuong an B, C dung.
Tam giac 410 vudng tai O, H € Al va H # I nén phuong an D sai.
Céu 32: Cho hinh chép S.4ABC c6 day 1a tam giac can tai 4, S4 vudng goc véi day, M 1a trung diém cua
BC, J 14 trung diém cua BM . Khing dinh nao sau diy ding?
A. BC L(S4M). B. BC L (SAC). C. BC 1 (S4B). D. BC L(S4J).
Loi giai

Chon A
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A

Tac6 SA L (ABC) =S4 1 BC (1).
AABC cantai A = AM 1 BC (2).
Tir (1) va (2) suyra BC L (S4AM).

Céu 33: Cho hinh chép S.ABCD c6 day 13 hinh chit nhat tim O, canh S4 vudng goc v6i mit phang ddy.
Goi H va K lan luot 14 hinh chiéu ciia 4 1én SB va SD . Hoi duong thing SC vudng goc voi
mit phang ndo trong cic mit phang sau day?

A. (4HD) B. (SBD). C. (4KB) D. (4AHK)

Loi giai

Chon D

CD 1 SA,CD | AD = CD 1 (SAD)= CD 1 4K
AK 1 CD, 4K 1 SD = 4K 1 (SCD)=> 4K 1 SC
Ching minh twong tw AH 1L SC

AK 1 (SCD)= 4K 1 SC

AH 1 (SBC)= AH 1 SC

Tir d6 suy ra SC L (AHK)

Cau 34: Cho hinh chép S.4BC c¢6 SA L (ABC) va AB L BC . Hinh chdp c6 bao nhiéu mit 1a tam giac

vuong?

A. 4. B. 3. C. 2. D. I.
Loi giai

Chon A
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AL
SA L AB

Vi S4 L (ABC)= {84 L AC nén cic tam gidc SAB va tam giac SAC vuong tai 4.
SA 1 BC

BC 154

= BC 1 SB nén tam giac SBC va tam giac ABC vuodng tai B.
BC 1L AB

Ta cling c6 {

Vay hinh chép S.ABC c6 bon mit 1a cac tam giac vudng.

Céu 35: Cho hinh chép S.ABC c6 SA L (ABC) va ddy la tam gidc déu ABC. Goi H 1a trung diém cia

AC, K 1a diém ndm gitra S va C. Khang dinh nao sau day sai?
A. BH 1 AK . B. SA L BH . C. BC L AK. D. SC 1L BH .
Loi giai

Chon C

B
Vi AABC déunén BC khong vudng goc véi AC
Suy ra BC khéng vudng goc véi (S4C)

Vay BC khong vudng goc voi AK

Céu 36: Cho hinh chop S.4BCD c6 day 14 hinh binh hanh tim O, S4 = SC,SB = SD . Khang dinh nao
sau day dang?
A. SA 1 (ABCD). B. SO 1 (4BCD).  C.SB1(ABCD). D.SCL1(ABCD).
Loi giai

Chon B
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Cau 37:

Cau 38:

A

Ta c6 ASAC cantai S (S4=SC).

Lai c6 SO 1a trung tuyén ciia ASAC nén SO L AC .
Tuong tu SO L BD.

SO 1 AC
SO 1 BD
Ta ¢o: = SO 1 (ABCD)
ACNBD =0

AC,BD < (ABCD)

Cho hinh 1ap phuong ABCD.A'B'C'D' . Pudng thing AC’ vudng goc v6i mit phang nao sau day?

A. (4'BD). B. (4'DC'). C. (4'CD'). D. (A'B'CD).
Loi giai
ChonA
A’ Dl
B’ L
e
Vo
S )
O N ”D
B ¢
Ta co

AB 1 AD(ABCDIla hinhvuong)

AB 1 A'4(AA' L(ABCD),AB = (ABCD)) = AB L (ADD'A’)
AA' " AD = Atrong(ADD'A’)
A'D L AD' (ADD'A'la hinhvuong )

A'D 1L AB(AB L (ADD'A'),A'D < (ADD'A")) = A'D L (ABC'D')
AB N AD' = Atrong(ADD'A")

Ma AC' = (ABC'D') nén AD' L AC' (1)
BD 1 AC(ABCDIa hinhvuong)

BD 1 AA'(AA' L (ABCD),AC < (ABCD)) = BD 1 (ACC'A)
AC N AA' = Atrong(ACC'A')

Ma AC' < (ACC'A’) nén BD L AC' (2)
Tir (1), (2) va BDAA'D =D trong (A'BD)nén AC' L (A'BD).
Cho hinh chép S.ABCc6 SA L (ABC) c6 ddy ABC la tam giac déu. Khang dinh ndo sau day

sai?
A. (S4B) L (4BC).
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AL

B. Goi H 1 trung diém ciia BC. Khi d6 AHS 1a gbc giita hai mt phing (SBC)va (ABC).

C. Goc gitta hai m3t phing (SBC)va (SAC)1a ACB.
D. (S4C) L (4BC)

Loi giai

Chon C

Khéng dinh A dung vi S4 L (4BC).
Khing dinh B ding do BC L (SAH).
Khéng dinh D dung do S4 L (4BC).
Khang dinh C sai.

Cau 39: Chotudién ABCD c6 AB= AC va DB=DC. Goi E latrung diém cua BC. Khéng dinh nao
sau day sai?

D
A C
E
B
A. BC L A4D. B. BC L AE. C. AB L DE. D. BC 1 (ADE).
Loi giai
Chon C
D
4 C
E
B
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Cau 40:

Cau 41:

Taco: BC L AE ( AE 13 dudng trung tuyén cua tam giac ABC cantai 4). (Cau B dung)
Mit khac: BC L DE (DE 1a duong trung tuyén cia tam giac DBC can tai D).

Do d6 BC L (ADE). (Cau D ding)=> BC L AD. (Cau A ding)

Vay céu C 1a khang dinh sai.

Cho tir dién ABCDc6 DAvudng gbc voi mit phing (ABC), tam giac ABC vudng tai B, AH

1a duong cao cua tam gidc DAB . Khing dinh nao sau ddy ding?

D
(
A C
)
B
A. BD 1 AC. B. 4B 1 DC. C. AH 1 AC. D. AH L DC.
Loi giai

Chon D
DA 1 (ABC)= DA 1 BC,ma AB | BC = BC 1 (ABD)=> BC L AH

. AH 1 BD

ir = AH L (BCD)= AH L DC
AH 1 BC

Cho hinh chép §.4BC c6 day ABC la tam giac can tai A, canh bén S4 vuodng goc voi day, M
1a trung diém BC, J la trung diém BM . Khang dinh nao sau day ding?
A. BC 1 (S4C). B. BC L (SAM). C. BC L(S4J). D. BC 1L (S4B).

Loi giai.

Chon B
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AVE.

Do tam giac ABC cantai 4, M 1a trung diém ciia BC nén BC L AM

. BC 154

Ta co: }:BCL(SAM).
BC 1 AM

Cau 42: Cho tor di¢n OABC c6 OA,0B,0C d6i mdt vuong goc voi nhau. Goi H 1a tryc tam tam gidc

ABC . Khang dinh nio sau déy 12 sai.
A. AB 1 OC. B. OHL(ABC). C. OH 1L BC. D. OH 1 A0.

Loi giai

Chon D

OC 1 OB(gt)

ma OB OA=0e(04B).
OC L OA(gt)

Xét phuong an A4 : Do {

Nén OC L (04B)= OC L AB.Viy A dung.Vi thé, loai 4.

AB 1 CH
Xét phuong an B va C: Do 4B L OC (cmt) = AB J_(COH) = AB 1 OH .
CHNOC=Ce(COH)

BC L AH
Lai vi: ¢ BC L 04(0A4 L(COB)) = BC L(AOH)= BC L OH
OANAH = Ae(AOH )

OH 1 CB
Ngoaira <OH 1 AB = OH 1 (A4BC).
CB AB =B e(A4BC)

Cau 43: Cho hinh chép S.4BCD c6 day 14 hinh thoi tim 7,54 = SB = SC = SD . Ménh d nao dudi day
dang?
A. SI 1L (ABCD). B. AD 1L CD. C. BC L AC. D. SB L (ABCD).

Loi giai
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A

Chon A

Tam gidc SAD can tai S, co I 1a trung diém ADnén SI 1 AD
Tuong tu v6i tam gidc SBC, taco SI L BC
Tirvasuy ra SI L (ABCD).

Ciu 44: Cho hinh chop tam giac S.ABC c¢6 SA =SB va AC = CB. Khing dinh nao sau day ding?
A. BCL(SAC). B. SB L AB. C. SAL(ABC). D. 4B 1 SC.
Loi giai

Chon D

H

B

Cach 1: Goi H 1a trung diém ctiia AB. Vi SA=SB va AC=CB nén SH 1 AB va CH 1 AB.
Suy ra AB L (SHC).Do do AB 1 SC.

Cich 2: Vi S4=SB vi AC=CB nén S va C cung nam trén mit phang trung tryc ciia 4B .

Do d6 AB 1 SC.
Cau 45: Cho tir dién ABCD ¢6 AB= AC =2, DB = DC =3. Khing dinh nio sau ddy dung?
A. DC 1 (ABC). B. AC L BD. C. 4B L (BCD). D. BC L AD.
Loi giai
Chon D

= BC L AD.

) . o AH 1 BC AD < (ADH)
Goi H la trung diém cua BC =

=
DH 1 BC  |BC L(A4DH)
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AV

Cau 46: Cho tr dién S.ABCD c6 ddy ABCD la hinh chit nhat va S4 vudng géc véi mét phang (4BC)
. Goi M , N lan luot 1a hinh chiéu vudng goc ciia 4 trén canh SB va SD . Mit phing (AMN)

cat SC tai K.
Khang dinh 1 : AK 1 SC

Khang dinh 2 : AM 1 SC
Khang dinh 3 : BD 1. SC

C6 bao nhiéu khang dinh ding trong cac khang dinh trén ?

Al B. 0. C.3. D. 2.
Loi giai
Chon D
Gia sir SC L BD = AC 1 BD. Vay khang dinh 3 sai.
CD L 4D
= CD 1 (SAD)= CD 1L AN
CD 1 54
AN 1 SD
= AN 1 (SCD)= AN L SC
AN 1. CD

Tuong tw AM L SC.

_ SC 1 AK . . o
Khidé : SC L (AMN) = . Khang dinh 1 va 2 dlng.
SC L AM

Viy c6 2 khang dinh dung.
Cau 47: Cho hinh chép S.4BC day ABC la tam giac déu, S4 vudng goc voi day. Goi M, N 1an luot 1a

trung diém cta 4B va SB. Ménh dé nao sau day sai?

A.CM L SB. B. NC 1L 4AB. C. AN 1 BC. D. MN 1 MC.
Loi giai
Chon C
S
A C
M
B

Taco: SA L (ABC)=SALCM (1)

AABC déu = AB L CM (2)
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A

Tu (1) va (2) tacé CM L (SAB). Tac CM L SB, CM L MN .
Lai ¢c6: MN // SA = MN L (ABC)= MN L 4B (3)
Tu (2) va (3) taco AB L(CMN). Tic AB L NC.
Gid st AN L BC. Do S4 L (ABC)= AS L BC nén BC L (SAB), dan dén BC L AB, o ly.
Do d6 diéu gia sir 12 sai.
Cau 48: Cho hinh chop S.ABCD c6 day la hinh vudng canh 2a, mdt bén SABI1a tam giac déu va

SC =2a~2 .Goi H,K lan luot 1a trung diém ctia AB va AD . Khing dinh nao sau day Sai?
A. CK L (SHD). B. CK L SD. C. AC L 5K . D. CK L (SBC).

Loi giai

Chon C

Ta c6 H la trung diém 4B va tam gidc SAB déunén SH L AB (1)

Mit khéc: SH = a~/3:8C = 2a2 , HC =~/ BH? + BC? =\4d® + a® = a5

~ , 2
D& thiy: SH’+ HC =3a” +5a” =84” =(2a\2) = SC* = ASHC vuéng tai H=> SH L HC
(2)
Tir (1) va (2) = SH L (ABCD)

Khi d6: 4C L SH,AC L HK = AC 1 (SHK)= AC L SK ( Phuong an C ding)

A H B

Ma AHD + ADH =90° = DKC + ADH =90° = CK 1| HD
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Cau 49:

Cau 50:

A

Lai c6: SH L CK = CK L (SHD)

Suy ra phuong an A, B dung.

Cho tir dién OABC c6 OA,0B,0C d61i mot vuong goc véi nhau. Goi H 1a truc tdm tam giac
ABC. Khang dinh nao sau day sai?
A. 4B LOC. B. OH 1 (4BC).  C. OH L BC. D. OH L OA.

Loi giai

Chon D

Ké CE L AB (E € AB), AF 1 AC (Fe AC), CENAF =H .
T dién OABCcd OA,0B,0C d61 mot vudng goc véi nhau do do
OA L (OBC), OB L(0OAC), OC 1 (04B).

Ta c6 OC L (OAB)= OC L AB. Do d6 dap an A dung.

BC L AF
Ta co . = BC L (OAF)=> BC L OH. Do d6 dép an C dung.
BC 104 (vi 04 L(0BC))

AB L CE
Ta co ‘ = AB 1L (COE)= AB 1 OH.
AB 1 OC (vi OC L(04B))

{OH 1 BC

Do d6 = OH L (ABC). Do d6 dap an B dung.

OH 1 AB
Tacd OA4 L (OBC) = 0A L OF = AAOF vuong tai O.
Suy ra OH khong vuong goc voi OA4. Do d6 dap an D sai.
Cho hinh chép S.ABCD c6 day ABCD 1 hinh chit nhatvéi AB=a, AD =a~/3. SA L (ABCD)
va SA=2a.Goi I 14 hinh chiéu vudng goc cia 4 1én SB va (P) la mit phang chira A/ va
song song v6i BC . Dién tich thiét dién ctia mit phing (P) véi hinh chép S.4BCD .

2 2 2 2
A 9\/Ea . B. 9\/Ea . C. 9\/§a . D. 9\/§a .
25 5 25 25
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Cau 51:

A

Loi giai

Chon A

b

Xét ASAB 1a tam giac vudng tai A va SA=2a, AB=a. Vi I 1a hinh chiéu vudng goc ctia 4

1 1 1 1 1 2
1én SB nén ta co: s=—>5+ 5 = 2+—2:i2:>A]:—a.
AP SA* AB® (242 @ 4a J5
IB  AB AB? a’ NG

+Lai c6: AAIB ddng dang véi ASAB = — =—— hay IB = = -4 __
AB SB SB SA4% + AB? a5 5

a\/g_a\/g:4a\/§

=S =SB-1B= —
5 5

Vi (P) 1a mit phang chira A/ va song song v6i BC = AD c(P) va cit SC tai diém J thoa
man: 1J//BC
3

IJ Sl SI.BC 4al3
> —=—=1/= = = .
BC SB SB a5 5

Khi d6 (P) giao v6i hinh chép S.ABCD theo thiét dién 1 hinh thang ADJI véi 2 day la

AD=a\3 va 1J=4“5‘/§.
. 2 2
Lai c6 AD L (SAB)=> AD 1 AI hay AI la chiéu cao ctia hinh thang ADJI va Al = TZ.

Vay dién tich thiét dién cua (P) va hinh chop S.ABCD la:

4a\/§J2_a 9\/Ea2
s |

g5 25

Cho hinh chép S.ABCD c6 SA vudng goc v6i day. Mit phang (a) qua A4 vudng goc voi SC

S = %(AD +1J).Al = %{a\/? +

tai H, cit SB, SD lan luot tai 7 va K. Mait phéng qua /,K song song voi SC cit cac canh
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BC,CD lan luot tai E va F . Biét SC hop véi day mot goc 60°. Tinh dién tich t&r gidc AECF
, biét dién tich tir gidc AIHK bang 10.

2043 83 D. 43.

A. 1243 . B. =7 c. X2

Chon B

(sC.(4BCD))=S5Ca = 60°.

i {SA L(4BCD) (@).(4BCD)) = (54,5C) = 4SC =307

SC L(a)
IE, KF cung song song v6i SC = IE | (AIHK),KF L (AIHK).
Tt gidc AIHK chinh 14 hinh chiéu ciia AECF lén ().
Ap dung cong thirc dién tich hinh chiéu:

o S 2043
Sk =S 4pcp-€0830° =S ypep = AIHKO = _
cos30 3

Cau 52: Cho tr dién ABCD c¢6 AB =x (x> 0), cac canh con lai bing nhau va bang 4. Mat phang (P)
chira canh 4B va vudng goc véi canh CD tai 1. Dién tich tam gidc I4B 16n nhat bang:
A 12 B.6 C. 843 D. 43

Loi giai

Chon B
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Cau 53:

A

Cac AACD va ABCD déu vi c6 cac canh déu bang 4.

Goi / 1a trung diém ctia CD thi A7 L CD, BI L CD = (ABI) L CD.Mitphang (P) chinhla
mit phang (ABI).

Mit khac ta co Al va BI 1a cac duong cao trong tam giac déu canh bing 4 nén AJ = BI = 23

f 2
Goi H 1atrung diém cta 4B thi IH 1a duong cao trong tam gidc cin ABI = IH = (12 _% )

1 2 2
=S, =5x.\/12 _%: %.\/12—"T .

Sir dung bat dang thirc Cositaco: S, < =6.

2
Déubéngxéyrakhigz 12—’C7 o x=26.

Vay dién tich tam giac 4B 16n nhat bing 6.

Cho hinh chop S.ABCD c6 SAvuong goc véi ddy, ABCD 1a hinh vuong canh a2, SA=2a.
Goi M la trung diém canh SC, (a) 1a mat phang di qua 4, M va song song véi duong thang

BD. Tinh dién tich thiét dién cta hinh chép S.4BCD bj cit boi mat phang ().

A. 124342 B. 2\35 a> C. 8342 D. 4/34*

Loi giai

Chon B

Trong (ABCD), goi O=ACNBD.
Trong (SAC), goi [ =SO N AM .

Trong (SBD)ké dudng thang qua / va song song v6i BDlan luot cit SB,SD tai H,K .
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AL

Vay thiét dién cuia hinh chép cét boi mét phing (e )la tir gidc AMKH .

AC 1L BD
Ta co: = BD 1 (SAC)= BD L AM = HK 1 AM .
SA L(ABCD)= SA L BD

Ta co AM = %SC =%\/SA2 +AC? = %.zﬁa —av2.

Va [ 1a trong tdm tam giac SAC nén gzﬂzg: HK :EBD :ia.
BD SO 3 3 3

1 N2,

Vay dién tich ti gide AHMK 148, =— AM HK == =a

HET-
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QUAN HE VUONG GOC
TRONG KHONG GIAN

PHEP CHIEU VUONG GOC.
BAI @ GOC GI’A PUO'NG THANG VA MAT PHANG

IY.Y Y LY THUYET CAN NHO
Phép chiéu vudng goc

e Phép chiéu song song 1én mit phang (P) theo phuong A vudng goc véi (P) duoc goi la phép

chiéu vudng goc 1én mt phang (P).
Chi y:

e Phép chiéu vudng goc 1én mot mit phing 13 mot trudng hop dic biét cua phép chiéu song song nén
n6 ¢6 moi tinh chat cta phép chiéu song song.
e Phép chiéu vudng gbc 1én mit phang (P) con dugc goi don gidn la phép chiéu 1én mit phang (P)

. Hinh chiéu vuéng goc H' cta hinh H trén mit phang (P) con duoc goi 13 hinh chiéu cua H 1én

mit phang (P).
Pinh ly ba dwong vudng goc:

e Cho duong thing a va mit phang (P) khong vudng géc véi nhau. Khi d6, mot duong thang b
nam trong mit phing (P) khong vudng goc véi dudng thang a khi va chi khi b vudng goc voi

hinh chiéu vuéng goc a’ cia a trén (P).

w
\N
x
a’ ;"
’ ’
() M é N
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AL
GOc gitra dwong thang va mit phang
| B
L=
(P) P\ H

Hf B /
(P) (P

e Néu dudng thiang a vudng goc véi mat phéng th1 ta noi rang goc giita duong thang a va mat

phang (P) bang 90°.

e Néu duong thiang a khong vudng goc véi mit phang (P) thi goc giita @ va hinh chiéu a' cta no
trén (P) duoc goi 1a gbc gitra duong thing a va mit phang (P).
Chu y: Néu « 1a géc gitta duong thing @ va mit phiang (P) thi 0<a <90°.
Nhén xét:
A

AN

.
(P) H

e Chodiém A c6 hinh chiéu H trén mit phang (P). Liy diém O thudc mit phing (P), O khong
trung H . Khi d6 goc giita duong thing 4O va mit phang (P) béng goc AOH .
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IR :¥ /S  ruAN LOAI VA PHUONG PHAP GIAI TOAN

Dang 1: Xac dinh géc gitra canh bén va mit phang day

AN

- A
P) H

Tim goc giira canh bén S4 va mat day (4BC)
e Goi H 14 hinh chiéu vuéng géc cia S trén mit phing day (ABC).
e Nhu vdy HA la hinh chiéu vudng géc ctia S4 trén (ABC).

e ——

e Viy (84;(4BC))=(S4; HA) = SAH .

Vidu 1: Cho hinh chép S.ABC c6 day ABC la tam giac vuong tai B, c6 AB=a;BC= a3 . Biét
SAL(ABC), SB tao véi day mot géc 60° va M 1a trung diém cua BC.

a) Tinh cosin géc gilta SC va mit phang (ABC).
b) Tinh cosin géc gilta SM va mit phang (ABC).

& Loi giai
3

2) Do S4 L (ABC)=> (SB;(ABC))=SBA =60°.
Do d6 SA = ABtan SBA = atan 60°=a~/3.
Taco: AC =JAB” + BC* = 2a;(SC;(ABC)) = SCA.

Khi d6: cosS/aél = AC = AC = 2a :i.
SC Jsa+4C* Ba’+4a® T

b) Do $4 1 (ABC) = (SM;(ABC))=SMA=gp.
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AL
Ta cb: AM =~ AB> + BM? = / “‘f

Khi @6 cosp = =
P sm \/SA2+AM2 19

Vidu 2: Cho hinh chép S.ABCD , day 1a hinh chit nhit c6 4B = 2a; AD = a . Tam giac SAB déu va thudc
mit phang vudng goc véi day.
a) Tinh géc gilta SB,SC va mit phing (4BCD).

b) Goi / 1a trung diém cta BC. Tinh tan géc gitta SI va mit phing (ABCD).

& Loi giai

a) Goi H 1a trung diém ctia 4B tacé: SH L AB.
(SAB) 1 (ABCD)

SH | (ABCD).
B =(548)(a5cp) S H(AECD)

Mat khac {

Tam gidc SAB déu canh 2a nén SH = a3
HC =\ HB*+BC* =a /2.
Do SH L (ABCD)=> (SB;(4BCD))=SBH = 60°

(SC;(4BCD))=SCH va tanS/CT{_ﬁ

2
b) Ta co: HI = HB* + BI* = 3 “‘f
SH _ J3.05 a\f 2\F

Mit khac (SI,(ABCD)) SIH va tan SIH = >~ ;

Vidu 3: Cho hinh chép S.4ABCD, c6 day la nira luc gidc déu canh a, AD =2a. Biét SA L (ABCD) va
duong thang SB tao v6i day mot goc 45°.
a) Tinh cosin goc tao boi cac canh SC,SD va mat day (ABCD).
b) Goi / 1a trung diém cta CD, tinh tan goc tao béi SI va mit phing (ABCD).

& Loi giai
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TOAN 11 - KET NOI TRI THU'C

S

A.

A

a) Goi O la trung diém ciia AD = OABC 14 hinh thoi canh ¢« = CO=a= %AD = AACD

vuong tai C.
Do S4 L (ABCD) =
Do d6 SA=ABtan45°=a

AC = AD* = CD’ = a3 = cos(
a3

AC AC

CSC Js#+AC i +3d

cos (m) = c0s SDA =

b) Tacod: Al =V AC* +CI* =

Do d6 tan(SI (ABCD))= tan SIA =
Al

3 2

(SB;(ABCD)) = SBA = 45°.

S/C,(‘;IB\C)) — cos SCA

3

2

AD 2
\SA* + AD? J5

af

2
Cl

JE’
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Dang 2: Gc gitra canh bén va mit phang chira dwong cao

(P)

Tim géc gifta canh bén SB va mit phang (SHA) véi (SHA) L (ABH).
e Dung BK L AH ,c6 BK L SH = BK L (SHA).
e Suy ra K 1a hinh chiéu vudng géc cia B trén mit phang (SAH ).
e Viy (SB;(S4H))=(SB;SK)=BSK .

Vidu 4: Cho hinh chép S.4BCD c6 day 1a hinh chit nhat c6 4B =a, AD = a~/3,54 L (ABCD). Biét SC
tao voi day mot goc 60°. Tinh cosin goc tao boi:
a) SC va mit phing (S4B);SC va mit phing (SAD).
b) SD va mit phing (SAC).

& Loi giai

2) Do S4 L (ABCD) = (SC;(4BCD))=SCA=60°.

Lai c6: AC =~/ AB> + AD” =2a=> SA= ACtan 60° = 2a+/3 .
SB=+/SA* + AB* = a13

Khi d6 {SD =/S4* + AD* = a\/15
SC=S4> + AC* =4a

CB | AB B

Do {C > = CB 1 (S4B)=>(SC;(S4B))=CSB . Mit khac cosCSBzg—i—g.

Tuong tw CD 1 (SAD)=> (SC;(S4D))=CSD va cosCS/\Dzi—?—g.
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AL

Vidu5: Cho hinh chép S.ABCD c6 day 1a hinh thoi tAm O canh a, BD =a~/3,54 L (ABCD). Biét SC

tao voi day mot goc 60°. Tinh tan goc tao boi:

a) SC va mit phing (SA4B). b) SD va mit phing (SAC).

a) Taco: AC L BD tai O.Khidd6 O4=0C,0B=0D.

0B 3

Xét tam giac vudng OAB ta cd: sin OAB = =
AB 2

= OAB = 60° = AABC déu canh a.

Mit khac SA4 | (ABCD) = (SC;(ABCD))=SC4 = 60°.
Suy ra SA = ACtan 60°=a+/3 .

Dung CH 1| AB=> CH 1 (SAB)=>(SC;(S4B))=CSH .

Do AABC déu canh a nén H 1a trung diém cta AB.

Ta co: CHzéztaanS?I:g—Z trong d6 SH =~/SA* + AH’ =a\éﬁ.

Do do tangﬁl:ﬁ:ﬁ.
Jizo13
DOLAC o = —
b) Ta co: = (SD;(54C))=DSO va tan SO =22
DO 1 54 SO

Trong 46 OD = —— SO NSA* +04% = a\/7 = tan DSO = £

Vidu 6: Cho hinh chép S.ABCD c6 day la hinh chix nhat ABCD , hinh chiéu vuéng goc cta dinh S 1én
mit day 1a diém H thudc canh AB sao cho HB =—2HA.Biét AB=3,4D =6 va SH =2.Tinh
tan goc tao boi:

a) SA va mit phang (SHD). b) SB va mit phing (SHC).

& Loi giai
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A

S

SA=~SH* + AH* =+/5
SB=+/SH?+ HB* =22

Dung AE L DH = AE 1 (SHD) = (S4;(SHD)) = ASE

a)Taco: AH=1,HB=2=

Mat khac AE = AH 4D = 6
JAH? + 4D* 37
Suy ra tan@zﬂzi.
SA /185

b) Dung BF L HC = BF 1 (SHC).

Khi d6 (SB:(STIC)) = BSF, b ——2HBC_ 310,

JBH*+BC? 5
Ta co: tan(gf;/(SH\C))=tanl?S?7=£=£.
SB 10

Vidu 7: Cho hinh lang tru 4BCD.A'B'C'D' ¢6 ddy ABCD 1a hinh chit nhat c6 4B =2a,AD = 2a\3 ,
hinh chiéu vudng goc cia A’ 1én mét phing (ABCD) tring v6i tim O cua hinh chit nhat ABCD,

biét canh bén 44’ tao véi ddy mot goc 60°. Tinh cosin goc tao véi A'C va mit phang (A4'BD)

& Loi giai

Tacod: AC =~ AB*+BC* =4a=>0A=2a=0C.

Do A'0 L(ABCD)=(A'0;(ABCD))= 440 =60° = 4'0 = OAtan 60° = 2a+/3
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- AL
Dung CH L BD = CH 1 (A'BD)=>(A4'C;(A'BD))=CA'H .
BC.CD
Tace: CH=—2L  _ (3, 4C=J0a"+0C* = 124" +4a" =4a.
VBC? +CD?
! 1 2 2 2 2
Suy ra C08CA,H:AH:\/AC HC* 164> -3a :\/E.
A'C A'C 4a 4
Vidu 8: Cho hinh ling try dimg ABC.A'B'C’ ¢6 day la tam giac déu canh a. Tinh goc tao boi A'C va
. s 2
mit phang (ABB'A") bict A4 = a2 .
& Loi gidi
B’ A’
.!J
4l
&
f."
I‘lf.‘r
&
H/
B ————— —-IL——— -——= ld
Illt.
L ]
C
Dung CHLAB:CHz#.
CH 1 AB ——
0 = CH 1 (ABB'A")=(A'C;(ABB'A"))=CA'H .
CH 1 A4’
2 2
Laico: A'H =~ AA"+ AH* = /%J{%) :#.

Do do6 tanC/A?[=C—Z=1:»C/A?I=45°.

!

Vay (4'C;(4BB'A')) = CAH = 45°.
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Dang 3: Gdoc gilra dwong cao va mat bén

(#)

Tim goc giita duong cao SH va mit phang (S4B).
e Dung HE | AB,HF | SE .
e Tact: AB L SH = AB 1 (SHE)=> AB L HF .
e Mitkhac HF L SE=> HF 1 (SAB)=> F 1a hinh chiéu vudng géc cia H trén mit phing (SAB)

. Vay (SH:(5AB))  (HF3SF) - FiSF

Vidu 9: Cho hinh chép S.4BC,cé ddy ABC 1a tam giac déu canh 24.Canh bén S4 = a3 va vuong goc
v6i ddy. Tinh goc gitta SA va mat phang (SBC).
& Loi giai
5

B
Tir 4 ké AK vudng goc voi BC tai K.Tacd: SA4 L BC va AK 1 BC = BC L (S4K).

Ké AH L SK,H e SK.Ma BC L AH suyra AH 1 (SBC)=>(S4;(SBC))= ASH = ASK .
Tam giac SAK vuongtai A, co S4=AK = a3 = tam gidc SAK vudng can tai 4 nén
ASK =45°,
Vay (84;(SBC)) = 45°.

Vi du 10: Cho hinh chép S.ABCD c6 day 14 hinh chir nhat c6 4B =a, AD =2a,SA=2a va SA L (ABCD)
. Tinh tan géc gitta S4 va cac mit phang (SBC),(SBD) va (SCD).

& Loi giai
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A

BC L 4B
0{ = BC L(S4B).

BC 1§54
Dung AM L SB= AM L (SBC)=>M l1a hinh chiéu vuéng goc ciia 4 trén (SBC).

Khi dé: (S4;(SBC)) = ASM = ASB =ar.

Do d6 tana=£=l.
S4 2

Tuong tu ta co: m)=@=ﬂ va tanﬁzé—le.

BD 1 AE

= BD 1 (SAE)= BD 1 AF .
BD 1 54

Dung AE | BD,AF 1 SE tacé: {

Mit khic AF | SE = AF 1 (SBD)= (S4;(SBD))= ASF = 4SE.

Khi do tanﬁzﬂ,trongdé AE:MZZ—a:tanA/SEZEZL.
54 JaB v ap* 5 sS4 5

Vi du 11: Cho hinh chép S.ABCD c¢6 day 1a hinh thang vuéng tai 4 va B ¢c6 AD=2A4AB=2CD =2a va
SA L (ABCD). Biétrang SC tao v6i ddy mot goc 60°. Tinh tan géc gitta S4 va cc mit phing

(SBC),(SCD) va (SBD).

& Loi giai

S

Ta co: AC =\ AB*+BC” = ay/2 . Do S L (ABCD) = (SC;(4BCD))=SCA=60°.

Suy ra S4 = AC tan 60° = a6 .
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A

BC 1 54
Dung AM L SB, c6 = BC 1 AM .
BC 1 AB

Do d6 AM L (SBC)= M 1a hinh chiéu ciia 4 trén mit phang (SBC).
Suy ra: (m):@:@
AB a1

54 a6 o

o« 2 AD
Goi / latrung diém cia AD = ABCI 1a hinh vuéng canh a = CI = - =a = AACD vuong

Ta co: tan ZS’Y? =

tai C. Khi do

CD 1S4
{ = CDL(S4C).

Dung ANLSC:(W)=@=&.T&1¢O: tanZS\szé—A= =—.

{AE 1 BD
ung

— (84;(SBD)) = ASF = 4SE .
AF L SE

ABAD __2a _ = AE_\30

NAB? + AD? :ﬁ S4 15

Vi dy 12: Cho hinh chép S.ABCD, c6 day 1a nira luc gidc déu canh a, AD =2a . Biét SA L (ABCD) va

Mat khac AE =

duong thing SB tao véi day mot goc 60°.
a) Tinh tan goc tao boi S4 va (SBC ) . b) Tinh gdc tao bdi S4va (SCD) .

& Loi giai

Wy

E B ¢

a) Goi O la trung diém cia AD = OABC la hinh thoi canh ¢ = CO=a :%AD = AACD
vuong tai C.

Do S4 L (ABCD) = (SB;(ABCD))=SBA=60°.

= S4 = ABtan 60° = a\/3, AC =\JAD* —=CD* = a+[3 .

Dung AE L BC, AF 1| SE = (S4;(SBC))= ASF = ASE .

Do ABE =120° = ABE = 60°.
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AL

Mit khic AE = ABsin ABE = ABsin 60° = %

——— —  4E 1
S tan (S4;(SBC)) = tan ASE = — =—.
uy ra an( ( )) an R

CD 1 S4
b) Do { = CD L (SAC). Dung AK L SC = 4K 1 (SCD)

CD 1 AC
Khi d6 (S4;(SCD))= ASK = ASC = ¢.

AC a3 ——

Tacé: tang =— =" =1 = p=45°. Vay (S4;(SCD))=45°.
aco: tang <4 aﬁ = 9.1}’( ( ))

Vi du 13: Cho hinh ling try ABC.A'B'C" c6 day la tam giac déu canh «, hinh chiéu vudng goc ciia B’ 1én
mit phang day tring véi trung diém H cia canh 4B, duong cao B'H = %Ta . Tinh cosin goc gitra
dudng thang B'H va mit phang (BCC'B').

£ Loi giai

B A’

BC 1 B'H
BC L HE

Dung HE | BC,HF 1 B'E ta co: {

Suy ra: BC | HF = HF 1 (B'BCC")=(B'H;(BCC'B')) = HB'F = HBE .

a3
4

Ta c6: HE = HBsin HBE = %sin 60° =

BH  BH 3

BE JpH+HE® 2

Do d6 cos]ﬁ?’\E =
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IS BAITAP TY LUYEN

Cau 1:

A

Cho hinh chép S.4ABCD c6 day la hinh thang vuong tai 4 va B ¢6 AD =2a,CD =a va tam
giac ACD vudng tai C, canh bén S4 = a3 va vuong goéc voi day. Tinh goc gitta duong SC
va mit phang (A4BCD)

& Loi giai

5

Tac6 SA L (ABCD) nén AC la hinh chiéu cia SC 1én mit phing (4BCD).

Do d6 goc giita duong SC va mit phang (4BCD) la géc SCA.

Tam gidc ACD vudng tai C néntacod AC = \/AD2 -CD* = \/4a2 —a*=a\3
Tam gidc SAC vuodng can tai 4 nén SCA =45°.
Vay goc gilta duong SC va mit phang (4BCD) bang 45°.
Cho hinh chép S.4BC cé day la tam gidc vudng tai C, goi M la trung diém AB. Biét
SM 1 (ABC) va tam gidc SAB déu. Tinh goc giita SC va (A4BC)
& Loi giai

S

AK T > C
M

B
Vi SM L (4BC) nén (SC;(ABC))=(SC;MC)=SCM .

1
Day la tam giac vuong tai C nén CM = EAB .

AB3

Tam giac SAB déu nén SM :T'

Xét ASMC vudng tai M : tan SCM = % =3 = SCM =60°. Vay (SC;(4BC))=60°.
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AV

Cau 3: Cho hinh chép S.4BC c6 day ABC la tam giac vudng cin voi AB = AC =a, mat bén (SAC)

1a tam gidc déu va nam trong mit phang vudng goéc véi day. Tin tang cta goc gitta SB va mit

phang day
s Lo gidi
S
(SAC) L (ABC)
Goi H la trung diém AC . Ta co (SAC)N(ABC)=AC = SH L (ABC) tai H,ma
SH 1 AC

SBN(ABC) =B nénsuy ra HB 1a hinh chiéu ctia SB trén (ABC).

Suy ra [m] =(SB,HB) = SBH .

2 - o
SH =# . HB =N AB* - AH? = ,|d® —% =$, tan SBH = tan[ SB,(ABC) ] =SH—Z:1.

Cau4: Cho hinh chop S.ABCD c6 ddy ABCD 1a hinh vudng canh 2a, SA vudng goc véi mat phang
déy va SA=2a. Tinh goc giita dudng thang SD va mit phang (SAC)

& Loi giai

Do d6: SO 1a hinh chiéu vudng goc ciia SD trén (SAC).

Khi d6: Géc giita dudng thang SD va mit phang (SAC)bang goc DSO.

1
Déy ABCD 1a hinh vuéng canh 2a nén BD =2+2a = DO = DB = V2a.
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A

Tam gidc SAD vuong can tai Anén SD = 2a42 .

: : . ——= D 2 1 —
Tam giac SOD vudng tai O nén sin DSO = Do _ V2a =—=DSO=30".

SD  2J2a 2

Cau5: Cho hinh chép S.4BC c6 day 1a tam giac déu canh @, SA4 vudng goc voi mat phang day va

S4 = 3751. Goi M 1a trung diém cua BC. Xac dinh goc giita duong thang SM va mit phang

(4BC)

& Loi giai

A

Q
S

M
B

Tac AM 1 BC ma BC 1 SA=> BC 1| SM = goc gitta SM va (ABC) bing SMA

3a

ASMA vuéng tai A co tanSMA = =2 _J3 = SMA = 60"

AM a3

3
2

Cau 6: Cho hinh lang tryu ding ABC.A'B'C" c6 day la tam giac vuong tai A, AB=a, AC =a~3 va
AA' =2a. Tinh goc giita duong thing BC' va mit phang (A'B'C’)
& Loi giai

B, A

Ta co: (BC';(A'B'C'))=(BC';BC')=BCB'.
B'C'=+a* +3a® =2a = B'C' = BB' = 2a . Suy ra ABB'C’ vudng cén tai B'.
Do d6 BC'B'=45°. Viy (BC';(A'B'C'))=45°
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AL

Cau7: Cho hinh chép S.ABCD c6 ddy ABCD1a hinh chit nhat voi AB =a, AD =2a . Biét SA vudng

gbc v6i mit phing day va SB = a~/5 . Tinh goc giita duong thing SD va mit phing (ABCD)
& Lo gidi

N

Do SA4 L (ABCD) nén géc gitta SD va mit phang (4BCD) la géc SDA .

SA=+/SB> — AB* =2a.

Tam gidc SAD vuodng can tai 4 nén SDA = 45",
Cau8: Cho hinh lap phuong ABCD.A'B'C'D' c6 canh bang a. Goi M, N 1a hai diém thay doi lan
243

luot trén cac canh AB, A'D' sao cho MN = Ta. Tinh goc giita duong thang MN va mit

phang (ABCD)

£ Loi giai
Al N D'
|
B'(—— e
I AN :
|
| LA
| 1
|/ 1 N
A,i- --------- _.'x.___:‘ D
//” ,—""'H
1;@__,__
B C

Goi H 14 hinh chiéu vudng goc ciia N 1én canh AD .
Khi d6 ta c6 NH L (4BCD) = (MN,(ABCD))= NMH .
NH =DD'=a.
. . H 3
ANMH vudng tai H :sinNMH =N—= i \/_
NM  2\3a 2
3

Vay (MN,(ABCD))= NMH = 60°.
Cau9: Cho hinh chép S.ABCD c6 day la hinh thoi tim O, AABD déu canh a2, 54 vuong goc voi

: 2 . : :
mit phang day va SA4 = %. Tinh goc gitra dudng thang SO va mit phang (ABCD)

& Loi giai
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A

S

Ta c6: ABCD 12 hinh thoi ¢6 tim 13 O = O 1a trung diém cta BD.
MaAABD déunén A0 L BD

Lai c6 S4 L (ABCD) = (SO,(4BCD)) = SOA

2
2
Xét AABO ¢6: AO = AB* — BO* =\/(“ﬁ) _{622] =a\2/g
3a\/§
Ta co: tanSTél\O:ﬁ: 2 :\/5350\14:600
40 a6
2

Céu 10: Cho hinh chop S.ABCD c6 day 1a hinh thoi canh 2a, ABC =60°, SA =a+/3 va S4 1 (4ABCD)
. Tinh géc gitta S4 va mit phang (SBD).
5 Loi gidi

Do S4 L BD,AC L BD = BD 1 (SAC).

Goi H la hinh chiéu cua 4 trén SO.Khi d6 AH 1 SO,AH 1 BD = AH 1 (SBD).
Do d6 hinh chiéu cia S4 xudng (SBD) 1a SH.

Viy goc gitta S4 va (SBD) 1a ASH = ASO.

Ta c6 AABC déu canh 2a = AO=a

Xét ASAO ¢6 tan/@=%=i:>1?\o=300.

NG
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Cau 11:

Cau 12:

Cau 13:

Cho hinh lang try tam gidc déu ABC.A'B'C’ cb tit ca cac canh bang a. Tinh goc giira dudong
thang AB' va mit phing (A4BC).

&5 Loi gidi

A '
- :,
- // rhe

- - BF < g
M -7

G
4% - X\ H-£---Ae

B

Tinh goc giita dudng thang AB’ va mit phing (ABC).
Ta c6 ABC.A'B'C’ 14 lang try tam gidc déu = BB' 1 (4BC), AB'n(ABC)= 4
= (4B',(4BC))=B'4B.
Tam giac B'’AB vudng can tai B nén BAB =45°.
Vay (4B',(4BC))=45°.
Cho hinh chép S.4BCD c6 ddy ABCD 1a hinh vudng canh a, SA=a/3, SA L (ABCD). Tinh
goc gitta duong thing SD va mit phang (ABCD)
s Loi gidi

S
I
i
I
I
I
i
I
i

Hinh chiéu cua S 1én mét phing (4BCD) la 4

Suy ra hinh chiéu ctia SD 1én mit phing (4BCD) 1a AD.
Do viy [S:(45GD)] - (S5D) - 551

Ta o6 tanﬁz%zﬁzﬁjﬁzmo hay [ SD;(4BCD)]=60°.
a

Cho hinh chép S.4BCD déy 13 hinh thoi canh 2a, ABC = 60°,54 = a+/3 va S4 1 (4BCD). Tinh
goc gilta SA va mit phang (SBD).
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A

& Loi giai

Goi O=AC N BD, H 1a hinh chiéu cia 4 trén SO.

AABC déu :>AO=%AC=a.

Tacd BD L AO,BD L SA=> BD L (SAO)= BD L AH .Ma SO L AH = AH L (SBD)
= (84,(SBD)) = (S4,5H) = ASH = 4SO

— 84 a3

Khi do: tanASO:E: 3= 450 =60°.

a
Cau 14: Cho hinh chép S.ABCD c6 day ABCD la hinh vudng canh a, S4 vudng goc véi mit phing
6 . . .
(ABCD) va SA4 = % . Tinh goc giita dudng thang SC va mat phang (ABCD)
& Loi giai

S

P

Ta c6: AC 1a hinh chiéu ciia SC 1én mt phang (4BCD) nén

(SC:(4BCD)) - (ST AC) - SCi.

. . 6 o sS4 1
Xét tam gidc SAC vudng tai 4 co AC=a 2 ; SA=_\/;a nén tanSCA:j_C:_

J3
Suy ra SCA = 30°.

Vay (SC(4BCD))=30°.
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Cau 15:

Cau 16:

AL

Cho hinh chép S.ABCD c6 ddy ABCD1a hinh chit nhat véi 4B =a, AD =2a. Biét SAvudng
gbc v6i mit phing day va SB = a~/5 . Tinh géc giita duong thing SD va mit phing (ABCD)
& Lo gidi

e

[

Wy - - - oIy

Ta c6 (SD;(4BCD)) = (SD; AD) = SDA.

Xét ASAB vudng tai A= SA=+/SB> — AB* =/54> —a® = 2a.
Xét ASAD vudng can tai. A(vi S4=AD =2a).

Vay SDA = 45°.

Cho hinh chép ti giac S.ABCD c6 day ABCD 1a hinh chit nhat. Biét 4B=a, AD=2a,
SA=a2 va 54 vudng goc véi day. Tinh goc giita SC va mit phiang (S4B).
& Loi giai

Tacd SA L (ABCD) suyra SA L BC.
Ma ABCD la hinh vuong nén BC | AB.

Do d6 BC L (SAB) nén (SC,(S4B))=CSB.

Tam giac SAB vudng tai 4 nén SB =~/S4”> + AB* = a3

. . =, B 2 2 2 —— 2
Tam giac SBC vudng tai B nén tan CSB = BC a i = CSB = arctanT3.

SB a3 B
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y J 4

Céu 17: Cho hinh chép tt gidc déu S.ABCD c6 tat ca cac canh bang a. Goi M 1a diém nam trén canh
SD sao cho SM =2MD . Tinh gié tri tan cia géc gitta dudng thing BM va mit phang (4BCD)

& Loi giai

C6 ABCD 13 hinh vudng; BD = av2; OD=-L 3 SO=SD*—0D? = |a* - % = a2
g

2 2 2

MK MD

Trong ASOD dung MK || SO suy ra MK | (ABCD); _L = MK = S0 _av2
SO SD 3 3 6

r e ea ) v — MK
Ta c6 goc gitta BM va (ABCD) bang MBK ; tan MBK =K
BK = BO+0K =0D + 292 5"6*/_
= MK _a2 6

1
Suy ra: tan MBK = . =—
Y BK 6 542 5

Cau 18: Cho hinh chop S.ABCD c6 ddy ABCD 1a hinh vuéng canh a; S4 = a2 va 4 vuong goc voi
mit ddy (ABCD).Goi M ; N lan luot la hinh chiéu vudng géc ctia dinh A4 1én c4c canh SB
va SD. Tinh géc gitta duong thing SB va mit phang (AMN)

&5 Loi gidi

=

Goi P=SCN(AMN); O=ACNBD = MN ; AP; SO dong quy tai /
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A

 (S4LBC
CO:
AB 1 BC

Ma AM L SB nén AM L (SBC)= AM L SC

S41CD
AD 1 CD

Ma AN L SD nén AN L(SCD)= AN L SC

= BC L (SAB)= BC L AM

= CD 1 (S4D) = CD L AN

Do d6 SC L(AMN)= AP L SC va PM 1a hinh chiéu cia SM trén mit phang (AMN) hay
PM 1a hinh chiéu ciia SB trén mit phang (AMN)

= (m) = (m) = SMP (do tam gidc SMP vudng tai P)

Tir gt=> Tam giac SAC vudng can tai 4 = P la trung diém SC
= [ la trong tam tam gidc SAC
Lai c6: ASAB =ASAD = SA =SB va AM = AN = ASAM = ASAN

_SM SN ainviep =SS 2 gy %SB=§\/5A2+A32=ZG;/§

SB ) SB SO 3
Mt khac SP=%SC=%\/SA2 +AC* =a
Do dé sin.S‘/Z\l\P—g—P \E] = (SB;(AMN)) = SMP = 60°.

Cau 19: Cho hinh chép S.ABCD c6 ddy ABCD la hinh thoi, BAD = 60° , tam gidc SBD 1a tam giac déu,
SA=2S8C. Tinh cdsin ciia goc hop béi dudng thang SB va mit phing (4BCD).

& Loi giai

S

Pit AB=a.Suyra BD=a, AC=a3, SO="2

) {BD 1 4cC
Ta co:

Lso Bt (SAC) ma BD = (ABCD) = (SAC) L(ABCD)

Suy ra hinh chiéu H cta S trén mat phang (ABCD) thudc giao tuyén AC .

SA*+SC*  AC* _ 3a® _55C° 3d’
2 4 4 2 4
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) = AL
3 15 2a+/15
o5 =L o 5c=00 o g =202
5 5 5
154> 2 2
Ta co: SC* + S4* = >d + 60a = 75a =3a* = AC?, suy ra: ASAC vuédng tai S.
25 25 25

_SASC a152a\15 1 243

SH.AC = SA.SC < SH . =
AC 5 5 a3 5

Vi SH L (ABCD) nén HB 14 hinh chiéu ciia SB trén mit phang (ABCD) nén

(SB;(4BCD))=SBH .

2
sinﬁ??[:SH:Za\/gzz\/§ jcos@: 1— & = 1_2:£_
SB S5a 5 5 25 5

Céu 20: Cho hinh chop tir giac déu ABCD c6 canh day bang a, O 1a tim cua ddy va SO =a. Goi « 1a
goc gitta S4 va mat phang (SDC). Tinh sina

& Loi giai

S

d(4;(SDC)) 2d(05(SDC))
s4 4
Dung OI L BC tai I, OK L SI tai K = OK =d(0;(SDC)).

Ta co: sina =

Do ABCD la hinh vuéng nén 7 1a trung diém ctia BC = Of =% .

1 1 1
s=—5+ 2=%:>0K=a\/§.
OK ol 0OS a 5

Ta co:

S4=+/SO? + 042 =¥:sina=i

70"
Céu 21: Cho hinh 1ap phuong ABCD.A'B'C'D'. Goi ¢ la goc gitta duong thang AC' va mit phang
(A'BCD'). Tinh tang
& Loi giai

Ta c6 hinh vé
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AL
A D
B_— /N C
AN P
JF : A o
EEE SV AW BANG
‘ T
b= \
B C
Goi I=A'CAAC', H=C'DACD".
Taco C'DLCD',C'DLA'D' suyra C'DJ_(A'BCD')
T désuyra C'H L (A'BCD")
= HI 1a hinh chiéu vudng goc ciia C'7 1én (4'BCD").
Do d6 (AC"(4'BCD"))=(C'I;(A'BCD"))=(C'I;HI)=C'IH = ¢.
AB2
Trong AC'HI vudng tai H taco tan —tanC{'FI—C'H— 2__\
g gt 0= =T =g =V
2

Cau 22: Cho hinh chop S.ABC c6 S4 J_(ABC), day ABC la tam giac vuong tai B va AB=2a,
BC =2a+/3, mit phing (SBC) tao véi ddy mdt goc 60°. Goi a la goe gitta duong thang SC
va mit phang (4BC). Tinh tana

&5 Loi gidi

A

B

Ta co: ((SBC);(4BC)) = SBA = 60° = $4 = AB.tan 60° = /3.

Xét tam gidc vudng ABC ¢6 AC = AB* + BC? =/4a2 +12a2 = 4a.

sS4 23a 3

Goc (m):@:a:ﬂana=/l—c

4a 2
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Céu 23: Cho hinh 1ap phwong ABCD.A'B'C'D'. Goi M,N lan luot 1a trung diém cua canh AC va B'C’
. Goi « la géc hop giita dudng thang MN va mit phang (A'B'C'D'). Tinh gia tri clia sina .

& Loi giai
D ¢
M
a1 5
| %
|
Dyl NI (o)
P - o L N z
LT O~ W
A B

Tacé M 1a trung diém ciia AC = M 14 tim cta hinh vuéng ABCD .
Goi 0=A4'C'nB'D'= MO L(A'B'CD').

Taco MN N (A'B'C'D')=N = (MN,(4BC'D'))=MNO=a.

Goi canh ctia hinh 1ap phuong bang a = ON :g vaOM =a.

. . 5
Tam giac MON vudng tai O = MN =\ MO? + ON? :%
. L M 2 . 2
:>sma:slnMN0:0—:—.Véy sin@ =—.
MN 5 NG

Cau 24: Cho hinh chop S.ABCD c6 day ABCD 1a hinh vudng, SA =SB =SC = SD cung hop voi day
mot géc 30°. Tinh géc hop béi dudng thang SC voéi mit phing (SBD)

& Loi giai

Goi O la tam cta hinh vuéng ABCD = SO L (ABCD)=> OA 1a hinh chiéu ciia SA 1én mit
phang (ABCD).

m GV. Phan Nhat Linh - @& SDT: 0817 098 716 I l
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A

Khi do: (S4,(ABCD)) = (S4,04) = S40 =30°. Vi ABCD la hinh vuéng nén CO L BD (1).

SO L (ABCD)

Ta co:
COc (ABCD)

}:SOLCO (2).

Tur (1) va (2) suy ra: CO L (SBD)=> SO la hinh chiéu ctua SC 1én (SBD).

Do d6 (SC,(SBD))=(SC,80)=CSO. Vi $4=SC = ASAC cintai § = SCO = SA0 =30°.
Vay goc hop boi dudng thing SC véi mit phang (SBD) bang 60°.

Cau 25: Cho hinh chép tir gide déu S-4BCD ¢4 canh day bing @ tam O. Goi M, N 1an luot 13 trung
diém clia S4 va BC. Géc giita dudng thing MN va mit phing (ABCD) bang 60°. Tinh tan
géc giita dudng thing MN va mit phiang (SBD)?

& Loi giai

Goi H la trung diém cta O4 = MH / /SO = MH 1 (ABCD)

Suy ra(M/N,(‘AB\CD)) - (MN;HN) — MNH = 60° = MN =& 210

Goi I = HN N BD, qua I ké duong thang // MH cat MN tai K
Khi d6 K = MN ~(SBD)va E 1a hinh chiéu ctia N trén BD
Suy ra NE L (SBD)= (m)) = (N/KE() = NKE

Tam gidc NEK vudng tai £ c6 NE =% = af;NK :@ = a\im

Ta co sinﬁK\E:EN:a 2:am:£
NK 4 4 5

ﬁ}z_zﬁ

= cos(MN;(SBD)) = 1—£? =" S tana =%

5
GV. Phan Nhat Linh - & SDT: 0817 098 716
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A

BN WY BAI TAP TRAC NGHIEM

Cau 1:

Cau 3:

Cho hinh 1ap phuong ABCD.A'B'C'D’ (tham khéao hinh bén). Gia tri sin cua goc gilta duong
thing AC' va mit phang (ABCD) bang

' S
A ; D’
*B __________________ c
A D
RS g Y6 RE) o
3 3 2 2
Loi giai
Chon A

Ta co (m))z(m)zﬁf:a.

Gia st hinh 1ap phuong c6 canh l1a a

cC’ a NE)

Trong tam giac A'AC tacd sina = = =—.

ACT g+ 42 3

Cho hinh hop chit nhat ABCD.A'B'C'D' c6 AB=AD =2 va AA'= 22 (tham khao hinh bén).
Goc giira dudng thaing CA' va mit phang (4BCD) bang

A. 30°. B. 45°. C. 60°. D. 90°.
Loi giai

Goc can tim 1a 4'CA = o . Vi day 1a hinh vuong nén AC = ABN2 =22 va

!

tang =——=1= a =45°.
AC

Cho hinh chép S.4BC ¢6 S4 vudng goc véi mit phang (ABC), SA =2a, tam gidc ABC vudng
cantai B va AB=+2a .(minh hoa nhu hinh v& bén).

- GV. Phan Nhat Linh - @& SDT: 0817 098 716
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AL
S
A C
B
Goc gifra dudng thang SC va mit phang (ABC) bang
A. 60°. B. 45°. C. 30°. D. 90°.
Loi gidi
Chon B
S
A C
B

Ta ot {SC N (A4BC)={C}

SC,(ABC))=(SC,AC)=SCA.
54 L (A4BC) = ($C.(4B0)) = (¢, 40)

Ma: AC = AB*+ BC* =2a* +2a* =2a=SA.

Vi ASAC vudng can tai 4 nén ta cod SCA = 45°.

Cau 4: Cho hinh chép tir gidc déu S.ABCD c6 tat ca cac canh bang a . Goi M 1a trung diém cua SD .
Tang cua goc giita dudng thang BM va mit phang (ABCD) bang

STy

W | —

Loi giai

Chon D
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2
Goi O la tam cta hinh vuéng. Ta c6 SO L (4BCD) va SO = «f 2 _a? =

Goi M 1a trung diém cta OD tacdé MH //SO nén H 1a hinh chiéu ctia M 1én mit phing

(ABCD) va MH = %SO - "f .

Do d6 goc giira duong thang BM va mit phang (ABCD) la MBH .

a2
Khidétacétan@:@: 4 :l.
BH 3a2 3

4

. v Y s 1
Vay tang cua goc gitra duong thang BM va mit phang (ABCD) bang 3

Cau5:  Cho hinh chép S.ABC c6 SA vudng goc véi mit phing (ABC), SA = 2a, tam gide ABC vudng
tai B, AB=a, BC = a+/3. Géc giita dudng thing SC va mit phing (ABC) bang

A. 90°. B. 30°. C. 60°. D. 45°.
Loi giai

Chon D

Ta c6: SA vudng goc véi mit phing (ABC)

= A 1a hinh chiéu cia S 1én mit phang (ABC)
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A

= AC la hinh chiéu cia SC 1én mit phing (A4BC)

= [SC,(4BC)]=(SC,AC) = SC4

AABC vudng tai B = AC? = AB* + BC?* = a* +3a* =4a* = AC =2a

tan SCA =>4 =29 _ | = §Ci = 45" = [SC,(4BC) = 45".
AC

2a
Cau 6:  Cho hinh chép S.4BC ¢6 SA vudng gbéc voi mit phang (ABC), SA= V2a, tam gidc ABC

vudng can tai B va AC =24 (minh hoa nhu hinh bén). Géc giita dudong thing SB va mit phing
(ABC) bang

A. 30°. B. 45°. D. 90°.

Chon B

Ta co: SBN(ABC)=B; SAL(ABC) tai 4.
= Hinh chiéu vudng goc ciia SB 1én mit phang (4BC) 1a AB.
= Goc giita duong thang SB va mit phang (ABC) 1a a = SBA.

Do tam gidc ABC vudng cantai B va AC =2a nén AB = % =~2a=54.

Suy ra tam gidc SAB vuong cantai 4.
Do d6: & = SBA = 45°.
Vay géc gitta duong thing SB va mit phiang (ABC) bang 45°.

Cau7: Cho hinh chép S.ABC va c6 ddy ABC la tam giac vuong tai B, AB=a,BC =3a; SA vudng
gdc voi mit phing day va SA = J30a . Goc giita duong thiang SC va mat ddy bing
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A

S

A. 45°. B. 90°. C. 60°. D. 30°.
Loi giai
Chon C

Do AC la hinh chiéu vuéng géc ctia SC trén mét phing (4BC) nén (m) = SCA

Ta cd: AC =~/ AB? + BC* = /10

Khi d6 tanSCA:S—Azamzﬁzﬁzéoo.
AC 410

Cau 8: Cho hinh hop chit nhat ABCD.A'B'C'D' ¢6 AB=a, AD =2-2a, AA' =~[3a (tham khao hinh
bén). Géc giita duong thing A'C va mit phing (4BCD) béng

A’ D’
P :
B ) C
A. 45°. B. 90°. C. 60°. D. 30°.
Loi giai
Chon D
A D
B c
71 S — »
B \)\C

Ta co: (m)) = (A'C,AC) — ACA' .
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AL
Trong tam giac ABC vuodng tai 4, co: AC = \/A32 +BC? = \/a2 +8a* =3a.
. . —, AA' —
Trong tam giac ACA" vudng tai 4, co: tan ACA' = o ﬁ = ACA' =30°.

3
Vay (4C,(4BCD))=30°.

Cau9: Cho hinh chép S.4BC c6 ddy ABC la tam giac déu canh a, canh SA vudng goc véi mat phang
day va SA =2a, goi M la trung diém cta SC . Tinh cosin clia gbc o 1a goc giita duong thang

BM va (ABC).
2
A. cosa=—7. B. cosazﬁ. C. cosa =—— D. cosa:—s.
14 7 7
Loi giai
Chon C

Goi 1 1a trung diém cua AC = MI || SA = MI L (ABC)
Ta c6: MI L (ABC) nén BI 1a hinh chiéu vudng géc ctia BM 1én (ABC)
= goc giita duong thang BM va (ABC) 1a goc MBI =a.

1 1
Xét tam gidc SAC, MI = E.SA = E.Za =a

°|%

Xét tam giac déu ABC canh a, c6 BI 1a dudng cao nén Bl = aNZ

Xét tam giac BIM vuodng tai [, nén BM =~ MI* + BI* =

a3
BI 2 V21
—> Cosa = = = .
BM a7 7
2

Cau 10: Cho hinh chép S.4BC co day 1a tam gidc déu canh @, SA4 vudng goc voi mat phang day va
SA=a.Gbc gitta SB va mit phang day bang

GV. Phan Nhat Linh - @& SDT: 0817 098 716 _
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AL

A. 45°, B. 60°. C. 30°. D. 90°.
Loi giai

Chon A

Taco S4 L (ABC)=> (SB,(ABC))=SBA.

. o A oy m T am
Trong tam gidc vudng SAB ta co tan SBA = % =1= SBA=45". Vay (SB,(ABC)) =45°.

Cau 11: Cho hinh lang try ding ABC.A'B'C' c6 day ABC la tam giac vuong can tai B c6 4B =a,
AA' = a2 . Goc giita duong thing A'C v6i mat phiang (A4'B'B) béng
A. 60°. B. 30°. C. 45°. D. 90°.
Loi giai

Chon B

= BC L (AA'B'B).

_ (BC L 4B
a Co:
BC 1 AA'

= Goc gitta 4'C va mat phang (44'B'B) la CAB.

Tacod: AB=+AA*+ AB* =aJ3, BC=AB=a

:>tanC/'A”\B=B—C=L — CA'B = 30°

AB 3
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AL

Ciu 12: Cho hinh chop S.ABCD ¢6 day ABCD 1a hinh chir nhat, 4B = a2 , AD =a, canh bén S4
vudng goc voi mit phang day va SA=a. S do cua goc giita duong thang SC va mit phing

(SAB) bing

A. 30°, B. 90°. C. 60°. D. 45°.
Loi gidi

Chon A

C6 CB L (SAB) nén goc gitra dudng thang SC va mat phing (S4B) bang goc gitra dudng thang

SC va SB.
Co SB=a3; tanCsB =5 - L _ G5B =30°.
SB 3
A 1 r J J \ \ s LA .7 A 3a\/§
Cau 13: Cho hinh chép S.ABCD c6 day la hinh thoi tam O ; tam giac 4BD d€u canh a2 ; S4 = 5
va vudng goc v6i mit phiang day. Goc giita dudng thing SO va mit phing (ABCD) béng:
A. 60°. B. 45°. C. 30°. D. 90°.
Loi giai
Chon A

a\/6
>

Do tam giac ABD déu canh a2 nén AO = a2.sin60° =

Do S4 1 (ABCD) nén AO 14 hinh chiéu cua SO 1én mét phang (ABCD)

e —

= (S0;(4BCD)) = (S0;40) = S04 (do tam gide SAO vudng tai A)

Ma tan SOA =~ = \f3 = (SO:(ABCD)) = S04 = 60°.

A0
GV. Phan Nhat Linh - @& SDT: 0817 098 716 _
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AVE.

Cau 14: Cho hinh chép tir gidc déu S.ABCD c6 canh AB=q va S4 =2q. Tinh tan cta goc gitta duong
thing S4 va mit phing (ABCD) .

A 3. B. 7. C. 5. D.g.

Loi giai

Chon B

Goc gitra dudng thang S4 va mat phiang (ABCD) 1a gbc S40.

Vi 4BCD 1a hinh vuéng nén A0 = 5 5

a4

Tam gidc SA0 vuéng tai O nén SO =+/S4”> — 40* = .

Tir d6 suy ra tané%:j—g:ﬁ.

Cau 15: Cho hinh chép S.4BC c6 ddy 4ABC la tam gidc vudng tai B, AB=a, ACB =60°. Bibt s4
vudng goc voi mit phang day va S4 = 2« . Goc gilta SC va mit phang (ABC) bang
A. 45°. B. 60°. C. 90°. D. 30°.
Loi giai

Chon B

B

Tacod SA L (ABC) suyra AC 1ahinh chiéu cua SC trén (ABC).

Suy ra goc giita SC va mat phang (ABC) bang goc giita SC va AC bang goc SCA.
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A

T y A - CAC AB 2a
rong tam giac 4BC vudng tai B ta co =— =—.
8 g gk sin 60° \/5

Trong tam giac SAC vudng A ta cod tan SCA = % =+/3.Suyra SCA =60°.

Vay goc gilta SC va mit phing (ABC) bang 60°.

Cau 16: Cho hinh chép S.ABCD c6 ddy 4ABCD la hinh vuong canh a, SD =4 va SD vudng goc véi
mit phang day. Tinh goc giita duong thang S4 va mit phing (SBD).

A. 60°. B. arcsin%. C. 45°. D. 30°.

Ta co: SAN(SBD)={S}

Lai ¢ 4O L BD; AO 1 SD=> AO 1 (SBD) nén (S4,(SBD))=OSA.

ASDA co: SA:\/SD2 + AD? :\/a2 +a =a\/§

AC a2
Hinh vuong 4BCD co: AO:T:T
a2
As40 c6: sinosa=29 -2 L1 554300,
SA4 a2 2

Cau 17: Cho hinh chép S.4BCD c¢6 diy A4BCD la hinh thoi canh @ ; ABC =60° va SB = . Hinh chiéu
vuong goc cia diém § 1én mit phang (ABC) trung v6i trong tam tam gidc 4BC . Goi ¢ 1a goc

gita duong thang SB va mit phing (SCD). Tinh sing .
A sinquﬁ B. sin 1 C. sin _ D sin(p:—2
. 5 . Q= 1 . Q= > . 5
Loi giai

Chon D
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y

\

Vi

= AABC 1a tam giac déu canh a .

AB=AC=a
ABC = 60°

Goi G la trong tdm cua tam gidc 4BC = SG 1 (ABCD).

Goi E 1a hinh chiéu cua B trén (SCD) nén SE la hinh chiéu ciia SB trén mit phéng (SCD)

= Goc gilta SB va mit phang (SCD) la goc gitra hai duong thang SB,SE va bang BSE
— BSE = .

Taco BE =d(B.(SCD)).

BG N (SCD)=D = 4(B(5CD)) _ 5G 3 = d(B,CD) =%d(G,(SCD))

d(G,(Scp)) GC 2

Ké GH L sC tai H (1).

 (cD1CG
Ta ¢o: { =CD L (SCG) = CD 1L HG (2).

CD 1 SG

T (1) va (2) suy ra GH 1 (SCD) = d(G,(SCD))=GH .

2
Xét tam gide SBG vudng tai G ¢6 SG =SB — AG* = |a> —"? _al6.

3
. y . . .1 1 1 9 3 9 a2
Xét tam giac SCG vudng tai G ta co = + = +— =" =>HG=——
HG? GS*> GC* 6a*> a* 24° 3
a2
3 a2 BE 5 2

= BE =— HG = —— Xét tam gidc SEB vudng tai E tacéd sinp=——= =—.
2 2 SB a 2
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Céu 18: Cho hinh chép S.4BCD ¢6 ddy 4BCD 1a hinh vudng canh a, hinh chiéu vudng goc cia S
2 a~'3 . y
1én mat day 1a trung diém A cua canh AD,SM = B Goi N latrung diém cua canh BC . Tinh

sin cua goc gilta SN va mit phang (SBM).

A— B. —— c. ¥ D. .
. \/5 . . 35 . . 2 . . 5
Loi giai
Chon A

NP 1 MB __ —
Ké NP L MB. Ta co: — NP L (SBM) = (SN,(SBM)) - NSP
NP 1 SM
o 2 2 2 V7
Xét tam gidc vudng SNM ,taco: SN* =SM° + MN° = SN = TG
) 1 1 1 1
Xét tam giac vudng NBM ,tacod : > = s+—5=>NP=—=a
NP*  MN?® NB J5

Xett iac vud t S . sin NSP NP_1 2 2
¢t tam giac vuong SNP,ta co : ————=—
ST NN

Céau 19: Cho hinh chdp S.4BCco ddy ABC 13 tam giac vudng tai A. Tam gidc SBC 1a tam giac déu va
nam trong mat phang vudng goc véi day. S6 do cua goc giira dudng thang S4 va (4BC )béng
A. 45" B. 60", C. 30" D. 75
Loi giai

Chon B
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG TOAN 11 - KET NOI TRI THU'C

A

A

Goi H 1a trung diém cua BC, (SBC) la tam giac déu va nam trong mit phang vudng goc véi

day néntaco SH L (ABC).
Khi d6 ta c6 hinh chiéu vudng goc cua sS4 1én (ABC) la AH . Suy ra gbc gilta S4 va (ABC)

bang goc giita S4 va AH bang goc SAH .

3 e
Ta co: AH =%BC, SH = BC%. Do d6 trong tam gidc SA4H ta co tan SHA =j—IZ{ =3.

Vay gbc SAH = 60".

Cau 20: Cho hinh chép S.ABCD c6 day la hinh vuong canh a3, SA vudng goéc v6i mit phang dat va
SA = a2 (minh hoa nhu hinh bén). Goc gitta dudng thing SC va mit phing (ABCD) bing

A. 45°, B. 30°. C. 60°. D. 90°.
Loi giai

Chon B

$4 L (4BCD)= (SC;(4BCD)) = SCA

AC =JAB? = BC? =\3d® +3a% = a6
SA 1 (ABCD)=> SA L AC

ASAC vubng tai A:tan@:ﬂzﬁzi
AC a6 3

Céu 21: Cho hinh chép S.ABCD goi M 1a trung diém canh AB . Biét day 1a hinh vudng canh bing a,
SM 1 (ABCD), tam gidc SAB déu (minh hoa nhu hinh v&).

n GV. Phan Nhat Linh - @& SDT: 0817 098 716 I l

— SCA=30".




Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

AL
S
R
Ki hiéu ¢ goc gitta SDva (ABCD), khi d6 tang béng
AP B S .5 p. 5,
5 5 3 3

Chon B

o3

Vi tam gidc SAB déunén M la trung diém ctia AB va SM = >

Taco @ =(SD,(ABCD)) = (SD,DM ) = SDM , MD =\ M + AD" = ag

a3
Mait khac, tan SDM = v -2 - \/E
MD a5 5
2

Cau 22: Cho hinh lap phuong ABCD.A'B'C'D' canh a. Goi a la goc giita A'C va (ADD'A"). Chon
khang dinh ding trong cac khang dinh sau?

1 2
A. a=30°. B. o =45°. C. tang =—. D. tana =—.
N g
Loi giai
Chon C
A’ B’
‘»\
’ // :a\
D . ‘\\ e
/ | \
II ! \
/ : \\
/ | \
/ | \
/ | \
I/ ! \\
/ "“/l_ ______ [N B
/ _ \
! /// \\
D k-
a C
|CD L AD
aco = CD 1 (4ADD'A").
CD 1 AA'
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG TOAN 11 - KET NOI TRI THU'C

CD 1
Suy ra A'D 1a hinh chiéu vudng géc cua 4'C 1én (4'D'DA) = tang =——= L——
AD a2 2

Céu 23: Cho khéi lang tru dimg ABC.A'B'C' ¢6 B'B=a, ddy ABC la tam giac vudng cin tai B va
AC = a3 . Géc giita C'4 va mp (ABC) bang

A. 60°. B. 90°. C. 45°. D. 30°.
Loi gii
Chon D
A . C!
B” u’/"

Tacd BB=a= CC'=a vaAC =a3
Géc gitta C'4 vamp (ABC)bang gbc dudng thing C'4 va CA bing goc C'AC

o /\
ancac=CC o4 B crie s
AC a3 3
Cau 24: Cho hinh lang try ding ABC.A'B'C' c6 day ABC la tam giac vudng tai B c6 canh
AB =42, BC =3 vacanh 44 =+/15. Géc giita duong thing 4'C va mit phing (ABC) bang

Ar (rr

-

A. 30°. B. 60°. C. 45°. D. 90°.
Loi giai

Chon B
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

A

A o

Ta c6: AC 1a hinh chiéu ciia 4'C 1én mit phiang (ABC).

Géc giita duong thing A'C va mit phing (ABC) 1a gée ACA.

Lai c6 AC =+ AB* + BC? =1/(J§)2+(\/§ ‘o5

AA' \/7 _ 0.

Trong tam gidc vudng A'AC c6 tan A'CA = ——
g g g 1 \/7
Suy ra A'CA=60°.
Cau25: Cho hinh ling tru ding ABC.A'B'C' biét tam giac ABC vudng tai B,

2

AB=a, BC=a~2,44' === Goi I 1a trung diém ctia A'B’. Tinh gc giita duong thing CI

va mit phing (A4BC).

A’ '

A. 30°. B. 45°. C. 60°. D. 90°.
Loi giai
Chon A

A’ c’
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG TOAN 11 - KET NOI TRI THU'C

A

Goi « la géc giita dudng thing CI va mit phing (A4BC)

Goi H 1a hinh chiéu cta I trén mit phang (ABC), suy ra H 14 trung diém cta 4B
Khi d6 « =(CH,CI)=ICH .
Xét tam giac /HC vudng tai H , co:

2
2
IH = a4 =3 cp = BH2+BC2:\/(%j +(av2) :37“

2
\/§a
H 5% 1 —
tan /ICH =——= =—.Vay a=(CH,CI)=ICH =30°.
cH- 3, BT (cH.C1)
2

Cau 26: Cho hinh chép S.ABC c6 day ABC latam giac vuongtai B, AB=a, BC =2a, SA vudng goc
véi mit phing ddy va S4 =+/15a (tham khao hinh bén dudi )

S

B

Goc giita duong thang SC va mit phang ddy bang
A. 45°. B. 30°. C. 60°. D. 90°.
Loi giai
Chon C
Do SA vudng goc v6i mat phang day nén AC 1a hinh chiéu vudng goc cia SC 1én mit phang

day. Tur d6 suy ra: (m)) = (S/C,A\C) =SCA do tam giac SAC vuong tai A nén goc

0 < SCA<90°.

Trong tam giac ABC vuong tai B c6: AC = \/A32 +BC? = \/a2 +4a® =5a.

sS4 15a

Trong tam giac SAC vuong tai A co: tan SCA = 2= \/5 = SCA =60°.
g g g AC Jsa

Vay (SC5(4BC)) = 60°.
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AV

Cau 27: Cho hinh chép S.ABCD c6 (SAB) L (ABCD), c6 day ABCD la hinh vudng, tam gidc SAB

vuong tai S, SA=a,SB = a3 . Gia tri tan ctia goc gitta dudng thing SC va mit phang
(ABCD) 1a

Chon B

Ké SH 1 AB tai H,suyra SH L(ABCD).

Khi d6 (SC,(ABCD))=(SC,HC)=SCH .

B2 2
Taco AB=JSA> + SB® =2a: HB=S2_ -3¢ _3,.
BA 2a 2

_SASB _aaV3 a3

HC =~ HB* + BC? =§a; SH
2 AB 2a 2

Vay tanS/C?I:S—H:&:S—a:\/g.
HC 2 2 5

Cau 28: Cho hinh chép S.ABCD c¢6 (SAB) L (ABCD) c¢6 day ABCD la hinh vudng, tam giac SAB
vuong tai S, SA=a, SB= a~/3. Gia tri tan cia goc gilta duong thang SC va mit phang

(ABCD).
A.@. B.ﬁ. c.@. D. 3.
7 5 17
Loi giai
Chon B
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG TOAN 11 - KET NOI TRI THU'C

Cau 29:

A

S

Trong mit phing (S4B) ké SH 1 AB.

(SAB) L (ABCD)
(SAB) " (ABCD) = AB
SH c (SAB)

SH | AB

Ta co: = SH 1 (ABCD).

Do d6 goc giita SC va (ABCD) la goc SCH .
2
Xét ASAB vudng tai S taco: AB> = SA>+SB? < AB* =d* + (ﬁa) —4a> = AB=2a.

SASB a3a 3

=—4a.

Xét ASAB vuong tai S vacd SH L AB nén SH.AB = SA.SB = SH = 1B 5 5
a

2
2
Xét ASHB vudng tai H tacé: SB*> =SH? + BH* < (\Ba) = (?a] + BH?
S BH =2d = BH =4,
4 2

. 9
Xét ABHC vuong tai B ta c6: CH? = BH + BC? & CH* =—a’ + (2a)’

< CH? =§a2:CH=%a.

LEW
VélytanS/C?I=S—H=2 =£.
HC 5 5

2

Cho hinh chép S.ABCD c6 ddy ABCD 1la hinh thang vuong tai 4 va B, AB=BC =a,
AD =2a; canh bén S4 vudng goc véi mit phang (ABCD) va SA = a2 . Goc giita duong thang
SC va mat phang (SAD) bang
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Cau 30:

A

A. 30°. B. 60°. C. 45°. D. 90°.
Loi giai

Chon A

B C
Goi H 1a trung diém cua AD, khi d6 SH 13 hinh chiéu cia SC 1én mit phing (SAD)
Suy ra géc gitta SC va (S4D) 1a géc CSH .
Tam giac SHC vuong tai H vacd CH =a, SH =/ SA* + AH* = a3

Ta co: tanC/'S]\-I=C—H=L:>C/'S?I=3OO.
SH

NE)

Cho hinh chép tir giac déu S.ABCD c6 tat ca cac canh bang a. Goi M 14 diém nam trén canh
SDsao cho SM =2MD. Gia tri tan cua goc giita duong thang BM va mit phing (ABCD)

bang
NEES B.L el p.
5 3 5 3
Loi giai
Chon A
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG TOAN 11 - KET NOI TRI THU'C

rF /

2
/ 2
Cé ABCD 14 hinh vudng; BD = a2 ; OD:%; SO =~/SD? —OD? = ,|d> —“7 =§

MK MD 1 2
Trong ASOD dung MK || SO suyra MK | (ABCD); —=——=— = MK _50_ a2
SO SD 3 3 6
r s ‘~ \ M Py — MK
Ta c6 goc gitta BM va (ABCD) bang MBK ;tan MBK T
20D 5a\2 — MK a2 6

BK =BO+OK =0D +

1
suy ra tan MBK = . —
y BK 6 say2 5

Cau 31: Cho hinh lang tru ding ABCD.A'B'C'D" c¢6 ddy ABCD 1a hinh binh hanh va tam giac ACD
. i . 2 .
vuong can tai 4, AC =2a. Biét A'C tao voi day mot goc  thda man tana = 7 Goi [ la

trung diém CD. Géc giira dudng thing 4C va mit phang (4'CD) béng

A’ D
T
o ’ 'I
B C
A. 45°. B. 30°. C. 90°. D. 60°.
Loi giai

Chon B
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A

Af Df

Bf

e --..,,-.C
Trong mit phing (A'Al),ké AH L A'l (H e AT).

Ta c6 A la hinh chiéu vuong goc ciia 4’ 1én (4BCD).

Do d6 AC 1a hinh chiéu vuéng goc cuia 4'C 1én (ABCD).

Suy ra (4'C,(ABCD))=(4'C,AC)= ACA=a (vi ALAC vudng tai A).

2 A4 AA
Xét AA'AC vuongtai 4,taco: £:tanoz— =

=—= o Ad=a\2 .
2 AC  2a

Vi tam gidc ACD vudng can tai 4 nén AI vira 1a duong trung tuyén, dong thoi 1a dudng cao
ung voi canh CD. Do do A1 L CD.

Al L CD

A41CD
Tacod , (= CDL(A4l).Ma AH < (A'Al) nén CD L AH .
A'4,AI = (AAT)

AANAl=A

AH 1 A'l
AH 1. CD

Ta ¢6 = AH 1 (A'CD).
A1,CD  (A4'CD)
AINCD=1
Tacé H la hinh chiéu vuong goc ctia 4 1én (A'CD).
Do d6 HC 1a hinh chiéu vudng goc ctia AC 1én (A'CD).

Suy ra (AC,(4'CD))=(AC,HC)=HCA (vi AAHC vuéng tai H).
Xét AADC vudng can tai A, tacd: Al = %CD = %.AC.f = %.2@\5 =a 2.

Ap dung hé thirc lugng trong tam giac A'Al vudng tai A, ta co

A S S U N SOOI

+ = +
AH?>  AA4> AI* 24° 2d° a
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG TOAN 11 - KET NOI TRI THU'C
——  AH _a 1

Xét AHAC vuong tai H ,taco: sin HCA=""2 =4 _~ — HCA=30°.
AC  2a 2

Vay (AC,(4'CD))=30°.

Céu 32: Cho hinh lap phuong ABCD.A'B'C'D'. Goi a 1a goc giita duong thing AC" va (4'BCD’). Khi

d6 gia tri cia tana bang

1 2
Al B. 2. C. —. D. —.
NE) NG
Loi giai
Chon B
D' C
iy 4
4 LY 5 //
R
RN
RN "N
AT
70
Ve ' g
7y
/AN 'A L R
v - D c
f{"
4 B

Goi O la tam cua hinh chit nhat 4'BCD’, thi O ciing la tam cuta hinh chir nhat AB'C'D ..
Goi [ latam hinh vuéng ABB'A', thc Al L A'B.Ma BC L(ABB'A') = BC 1 Al.

Do d6 AI L(A'BCD'), suy ra gbc gitta AC' va (A'BCD') béng goc giita A0 va OI , tic la

a=A0I.
a2
Trong tam giac 4AO[ vuongtai [ : tana = tan AOI = 114—0[ =2 -2,
2
Cau33: Cho hinh chép S.ABCD c6 ABCD la hinh thoi tim I, canh a, géc BAD=60°. Biét
SA=SB=SD= # . Goi « la géc giira dudng thang SD véi (SBC). Tinh gid tri sina .
AL B Y. c. 22 D. 2.
3 3 3 3
Loi giai
Chon B.

A
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Cau 34:

A

Xét tam gidc ABD tacd: AB=AD = a;@) =60". Suy ra tam giac ABD déu canh a.

Goi G 1a trong tdm tam gidc ABD. Suy ra G 1a tam duong tron ngoai tiép tam giac ABD .
Vi §4 =SB =SD nén SG la tryc ctia dudng tron ngoai tiép tam giac ABD . Suy ra

SG L(ABCD). Suyra SG L DI ma AC L DI .Suyra DI 1 (SAC)>SC.Suyra DI L SC.
Dung [H L SC(H € SC).Suyra SC L(DIH) ma SC < (SBC). Suyra (DIH) L(SBC) ma

(SBC)N(DIH)=BH .Dyng DK | BH(K € BH). Suy ra DK 1 (SBC) tai K. Suy ra hinh
chiéu vudng géc ciia SD 1én (SBC) la SK .

Suy ra (ST;(SB\C)):(SD;SK):ﬁ{:a.

: . DK
Xeét tam gidc SKD ta cd sina = <D

4 a\/g 2a\/§.

Ta co CngAng.ZAlz—.—: ;
3 3 3 2 3

a

SG =SA* — AG? = 615;SC= SG* +GC? =

HI_IC _ . ICGS_ 5 ¢ _aV3s
GS SC SC a7 14

Taco AHIC ~ AGSC(g—-g)=

a\21

Xét tam gidc vudng BIH ta c6 BH =~ BI* +IH* = —

Ta c6 S,y =~ DK.BH =~ IH.BD = DK = 10-B0 _ ais.
2 2 BH 6

a15
DK ¢ 5

Suy ra sinag =——= = )
SD

a\/g 3

2

Cho hinh chép S.4BC c6 day la tam gidc ABC vudng cén tai A, BC=a, va SA L (ABC),

S§4 =

6 ) . . .
a2 . S0 do goc gitra dudng thang SB va mit phang (ABC) bang
A. 30°. B. 75°. C. 60°. D. 45°.
Loi gii

Chon C
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A

S

a2

Xét tam gidc ABC, ta co: 24B*=BC?*=a*= AB = BN

Ta c6: 4B la hinh chiéu vuéng goc ciia 5B 1én (ABC) nén (SB, (4BC))=(SB, AB) = SBA

a6
S4

. < A . 2
Xét tam giac vudng S4B, ta co: tanSB4 =——=
8 8 AB a2
3

=3 = 8SBA=60°,

Cau 35: Cho hinh chép 5.4BCc6 S4 vudng goc voi mit phang (ABC), SA= a3 . Tam gidc ABC vuong
cantai A coé BC = a2 . Goc giita duong thang SC va mit phang (ABC)béng
A. 30°. B. 45°. C. 60°. D. 90°.
Loi giai

Chon C

B

Ta co SA4 vudng gbc v6i mit phang (ABC)nén (SC,(ABC)) =SCA.

Bczaﬁ:Acza:tan@:j_fj:&:ﬁ:sa:ma

a

Cau 36: Cho hinh chép S.4BC c¢6 ddy ABC la tam giac déu canh bing 24 . Tam gidc S4B 1a tam gidc
vudng can tai S va nam trong mit phang vudng goc vaéi ddy. Tinh goc gitta duong thang SC va
mit phang ABC?
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y J S
A. 60° B. 30° C. 45° D. 90°

Loi giai

Chon B

B
Goi H la trung diém ctia 4B . Do tam gidc S4B 1a tam giac vudng can tai S va nam trong mat

phang vudng goc véi day nén ta co: SH = %AB =a va SH 1 (4BC).

Suy ra: (SC,(ABC)) - SCH.

ABC la tam giac déu canh bang 2« nén CH = a3 .

o —

Xét tam eidc SCH vudne tai [ c6: tanSCH == —_ g (Sc, ABC):300,
ét tam giac vudng tai H ¢ NG uy ra ( )

Cau 37: Cho hinh chop S.ABCD c¢6 ddy ABCD la hinh vudng canh a; S4 = a2 va s4 vuong goc
voi mat ddy (4BCD). Goi M ; N lan Iuot 1a hinh chiéu vudng goc cua dinh 4 1én cac canh

SB va sD.Khi d6 goc giita dudng thing SB va mit phing (AMN) bang

A. 45° B. 60° C. 30° D. 90°
Loi giai

Chon B

Goi ACNBD=0,S0MN =1, AINnSC=P.
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AN 1 (SCD)=> AN L SC va AM 1 (SBC)=>AM L SC, do d6: SC L (AMN) hay
SC L (AMPN).

Suy ra: (SB,(AMN))=(SM,(AMPN)) = SMP.

2 2 2 2
Taco: spp=4° 24 =2a‘/§;SP=SA ___ 2a —q.
SB 2a° + a? 3 SC \/2a2 +24a?
NE)

Nén sin@’:S—P:_j‘@:wo.
SM 2

Cau 38: Cho hinh chép S.4BC c6 SA L (ABC) va SA=a+/5, day la tam gidc vudng tai 4 véi AB=a,
AC =2a . Goi a la goc gitta duong thing sS4 va mit phang (SBC). Gia tri ctia tan @ bang

5 245
A5 B2 c. 25 b2
5 5 5
Loi giai
Chon B

Dung AK vudng goc BC, AH vudng goc SK .

BC 1 AK
) { = BC 1 AH ma 4/ 1 SK nén AH 1 (SBC).

Ta co

BC 1 54
Do d6 Sk 1a hinh chiéu vudng goc ciia S4 trén mat phang (SBC) nén
o = (SA,(SBC)) = (S4,SK) = ASK .

AB-AC _ AB-AC _ 2a\5

BC  4B*+ 4C? 5
2a\/§
Khi do, tana:ﬁz 5 :g.
AS a5 5

Ciau 39: Cho hinh chép S.4BCD c6 day la hinh vuong 4BCcD, SA L (ABCD) va S4= 4B .Goi E,F
1an luot 1a trung diém cua BC,SC . Goc giita E F va mit phang (S AD)bang.
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AL

A. 45°. B. 30°. C. 60°. D. 90"

Loi giai

Chon A

AB L AD -
Ta cé: { BLsAS AB 1 (SAD) = (EF,(SAD)) = ( BS,(SAD)) =(BS,AS) = BSA .

Xét tam gidc SAB vudngtai 4 vacd S4 = AB suyra BSA =45°.
Vay goc gita £ F va mit phing (SAD)bang 45°.
Ciu 40: Cho hinh chép S.4BCD c6 ddy 4BCD la hinh vuoéng, canh bén S4 vudng goc voi
day. Biét ring AB =a,SD = a~/5. Goc giita duong thing 4C va mit phing (ScD) thude
khoang nao dudi day?
A. (0°;20°). B. (20°;40°). C. (40°;60°). D. (60°;80°).
Loi giai

Chon B

Ké 4H 1 SD tai H.

Taco 4H L CD (Vi CD 1 (SAD) va AH —(SAD)).
Suy ra 4H 1 (SCD).

Khi d6 #C 13 hinh chiéu vuéng goc ciia 4C 1én mit phing (SCD).

GV. Phan Nhat Linh - @& SDT: 0817 098 716 _




Chwong 7. QUAN HE VUONG GOC TRONG KHONG TOAN 11 - KET NOI TRI THU'C

A

Suy ra (AC,(SCD))=(AC,HC) = ACH .

Tam gidc S4D vudng tai 4 va AH la dudng cao nén

SA=+SD* - AD* =2a .

AH?* AS?  AD? (20,)2 a’ 44’

1 11 115 N5,
e
245
—da

: AH VIO~
Tam gidc AHC vudng tai H nén sinC = =2 = = (C=39,23°,
AC 24 5

Cau41: Cho hinh chép t& gidc déu S.4BCD c6 canh day bing @, canh bén bing a2 . Do 16n goc giita
duong thing S4 va mit phang day bang

A. 45°. B. 75°. C. 30°. D. 60°.
Loi giai

Chon D

Goi O la giao diém ciia 4C va BD.

Vi hinh chép S.4BCD 14 hinh chép déu nén SO | (4BCD) suy ra 4O la hinh chiéu cua 4S

trén mit phang (ABCD) = (SA,(ABCD)) = (m) = SA0.

. 1 a2
Tu gidc 4BCD 1a hinh vuong canh bang a suy ra 40 = EAC ==
., A — A0 1 STA o
Trong tam giac vuong SOA: cosSAO = K7 = > =S40 =60".

Vay goc giira duong thang S4 va mat phang day bang 60°.

Cau 42: Cho hinh chép S.4BCD c6 ddy ABCD la hinh vuong canh a, canh bén S4 vudng gdc voi mat
phiang (ABCD) va SA=a (nhu hinh v& minh hoa). S6 do goc giita dudong thang SD va mit
phang (S4B) bang:
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A

A. 90°. D. 30°.

Chon C
Tacé DA L(SAB) suy ra SA la hinh chiéu cia SD 1én mit phing (S4B).
Ta co (S’D/,(SA\B)):(@):Z@

. . —~ AD ——
Tam giac SAD vudng tai 4 c6 tan ASD = 7 =21 = ASD=45°
a

Vay (SD,(54B)) = 45°.

Cau 43: Cho hinh chép S.4BCD c6 day 1a hinh vudng véi AC =542 . Biét S4 vudng goc v6i mit phing
(ABCD) va SA=5. Goc gitta SD va mit phing (SAB) béng

A. 45°. B. 90°. C. 30°. D. 60°.
Loi giai
Chon A
AD 1 AB —
Taco = AD L(84B) = (SD,(S4B))=(SD,S4) = DSA
. s A A — 4D 5§ ——
Vi ABCD 14 hinh vudng nén AC = AB\2 = AB =5 = tan DSA = s 1= DSA=45°.
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ALY

Ciu 44: Cho hinh chép S.ABC c6 SA=SB=CB=CA, hinh chiéu vudng goc cia S 1én mit phang
(ABC) tring véi trung diém I cua canh AB . Goc giira duong thang SC va mit phang (ABC)

bang
A. 45, B. 30". C. 90", D. 60 .
Loi giai
Chon A
S
A B
C

Nhén thay rang, aSAB =aCAB do d6 hai dudng trung tuyén tuong tmg bang nhau tic CI = SI .
Vay tam giac SIC vuong tai I vacod CI =SI nén day la tam gidc vuong can.
Do d6 SCI = 45" day ciing chinh la goc giita SC va (4ABC).

Cau 45: Cho hinh hop chitnhat ABCD.A'B'C'D’ ¢6 AB = a~2,BC=a, AA' = a\[3 . Géc giita duong thing
AC' va mjt phing (ABCD) béng

A i
|
B ' (&
|
|
|
|
|
,q/'_ _____ . __Ip
Fd
s
BLZ
A. 45°. B. 60°. C. 30°. D. 90°.
Loi giai
Chon A
A 'y
|
B ' [/
: P
Fs
| V4
| i
&
(-
A/'(:/ _____ | __ D
e S s
g =~
B ra ~
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A

Tacd AC'N(ABCD)=4.
Mit khac, C'C L (ABCD) tai C = AC la hinh chiéu cia AC' 1én (ABCD)
Vay goc giita AC" va mit phang (ABCD) bang goc gitta AC' va AC bang C'AC .
Xét tam giac C'AC vudng tai tai C, c6 CC' = ax/g , AC =~2a* +a* = ax/§
— AC'AC vudng can tai C. Vay C'AC = 45° .
Cau 46: Cho hinh chop S.4ABCD cé déy 1a hinh thoi tim O, tam gidc ABD déu canh a2 . S4 vudng

goc véi miat phang day va S4= %a. Hay tinh goc giita duong thang SO va mit phang

(4BCD).

A. 45°. B. 30°. C. 60°. D. 90°.
Loi giai

Chon B

Taco S4 L (4BCD)=(S0,(4BCD))=(50,40)=504.

a6

6
=

Tam giac ABD déu canh a2 = 40 = aﬁ,? =

. . oS4 T
Tam giac SAO vudng tai 4 c6 tan SOA = j—O =3 = 804 =60°.

Vay (S0,(4BCD))=60°.

Ciau 47: Cho hinh chop S.4BC c¢6 day ABC la tam giac vudng can tai C, tam giac SAB déu va nim
trog mat phang vuéng goc véi mit day. Canh SC tao voi mat phang (ABC ) mot goc la ¢ . Tinh
tang .

A. tangozx/z. B. tan(p=\/§. C. tangozg. D. tango:?.

Loi giai
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Chon B

Ké SH 1 AB

Vi ASAB déu va nim trog mit phang vudng goc véi mat day = SH L (ABC).

= CH 12 hinh chiéu cta SC Ién (4BC) = (SC,(4BC))=(SC,CH)=SCH = ¢
\ . n AL AB

AABC la tam giac vudng can tai C = CH = By

ASAB déu = SH = AB\/§ suy ra tanq)zs—H:AB—\/g_i:\/_.
2 CH 2 AB

Cau 48: Cho hinh chép S.4BC c6 canh S4 vudng gdc véi day, tam gidc ABC vudngcantai B, AB=a
va SC = a5 . Goc giita dudng thing SB va mit phing (ABC) béng
A. 60°. B. 45°. C. 30°. D. 90°.
Loi giai

Chon A

B

Tacé SA L (ABC) nén AB la hinh chiéu ciia SB trén mit phang (A4BC).

Khi d6, goc giita duong thdng SB va mit phang (4BC) 1a goc giita SB va AB hay géc SBA.

Tam gidc 4ABC vuodng cantai B nén AC = \/AB2 +BC? = \/a2 +a*=av2.
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Cau 49:

Cau 50:

y /
( 2 2
Tam giac SAC vudng tai 4 nén SA=+SC? — AC* = (ax/g) —(a\/z) =a\3.
Tam gidc SAB vudng tai 4 nén tan SBA 2%:&:\6: SBA = 60°.
a

Cho hinh chép S.ABCD c6 day 1a hinh chit nhét c6 canh 4B =a va AD = a\/g , SA vudng goc
v6i mit phing ddy va S4 =2a . Géc giita duong thing SC va mit phing (ABCD) bing
A. 90°. B. 30°. C. 60°. D. 45°.

Loi giai

Chon D

Ta c6: S4 L (ABCD) suy ra hinh chiéu vuéng géc ciia SC 1én mit phang (4BCD) la AC

= (SC,(4BCD))=(SC,AC)=SCA

2
Xeét ABC vuong tai B = AC = AB+ BC* =\ AB* + AD* = |a* +(a\3) =2a

Ta c6: SA L (ABCD)=>SA L AC = ASAC vudng tai A

= tan SCA =>4 = 24 _| = §C4 = 45°.
AC  2a
Cho hinh chép S.4BC ¢6 SA L (ABC), tam gidc ABC déu canh a va S4=a. Tim gbc gitra
SC va mit phiang (A4BC).
A. 45°. B. 90°. C. 30°. D. 60°.

Loi giai

Chon A
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A

S

Ta co:

SA4 L (4BC)

= hinh chiéu vudng goc cua SC 1én mit phiang (ABC) 1a AC = gbc
SCm(ABC):C} eE phéng (45€) ¢

gitta SC va mit phang (A4BC) 1a goc SCA.

—_— A ———
Trong tam giac SAC vuong tai A co: tan SCA = j—c =4 1= 5CA=45°.
a
Vay goc gilta SC va mit phang (ABC) bang 45°.

Cau 51: Hinh hop ABCD.A'B'C'D' ¢6 AB=AA'= AD=a va A'AB= AAD = BAD =60°. Tinh c«sin
cia goc gitta dudng thing CD' va mit phing (A4'AD):

NRES B B p. 203,
3 2 4 3
Loi giai
Chon A

Goi I latrung diém DD'; G 14 trong tam tam giac A'D'D ; H i xing v6i G qua [
Tir gt= Cac tam giac A'D'D va CD'D 1a cac tam gidc déu= A'I L. DD'; CI 1 DD'
= DD' | (CI4')= DD' 1 CH
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AV

Mi CH.AD ~(C + 47) 4D~ O + 347 | A~ | €+ 4.} (4D 4 D)) | D

_ (_ZE T2 %ﬂj@ — ABAD + 14D + L 44 4D

= —a* cos60° +%a2 +§a2 c0s60°=0= AD | CH

Do d6 CH L (A'AD) = D'H 1a hinh chiéu cia CD' trén (A4'AD)
- (CO(A4D) - (D)

Laico: CD'=a; D)H=D'G = #; tam giac CD'H vudng tai H

e — HD' 3
= cos(CD';(A'AD)) =cosCD'H = —— = 53
CcD' 3
Ciu 52: Cho hinh chép déu S.ABCD c6 canh day bang a, AC cit BD tai O.Khoang cach giita S4 va
CD bang d¢ dai doan SO . Tinh sin ctia goc giita canh bén va mat phang day.

NES p. VI3 c. Yo p. 4
5 5 5 5
Loi giai
Chon B

Ta c6 S.ABCD 1a chép déu = SO L (ABCD)

Goi M la trung di€ém AB=> OM L AB, AB 1 SO => AB L (SOM)

Ma 4B c (SAB)= (SOM ) L (SAB)
(SOM) L (S4B)

Ké OH L SM ,taco {(SOM ) (SAB)=SM = OH 1(SAB)= d(0,(S4B))=0H
OH < (SOM),0H L AB

Ta lai c6 CD// AB, AB = (SAB)=> CD//(SAB)

= d(CD,SA)=d(CD,(S4B))=2d(0,(SAB))=20H => SO =20H

Vi AOHS vuong tai H,c6 SO =20H = 5.57—1 =30°

G
2

Tam gidc SOM vudng tai O, c6 OM = % — SO = OM .cot OSM =

Tac6 SO L (ABCD),S4N(ABCD)= 4= (SA4,(ABCD)) =S40
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2a \3a

Tam gidc SOA vuong tai O, c6 OA :T va SO :T

:>sinS/A\0:&: 50 :\/E.
SA4  \SO*+04> S
Jis

Vay sin(S4,(4BCD)) = <
Luwu y: Cac canh bén cta hinh chop déu hop voi mit phang day cac goc bang nhau.

Ciu 53: Cho tam gidc ABC vuéng tai 4. Mit phing (P) chira BC va hop v6i mit phing (ABC) goc
a, (0°<a<90°). Goi B, y lan luot 1a goc hop boi hai duong thang AB, AC va (P). Tinh

gié tri bidu thirc P = cos® a +sin” B +sin’ y.

A. P=0. B. P=-1. C. P=2. D. P=1.
Loi giai
Chon D
A
f/
B
HY D
r C

Goi D la hinh chiéu vudng goc ciia 4 1én (P).

Trong tam giac ABC ké duong cao AH .

- — i} 2

Khi do: o :((ABC),(P)):(AH,HD): sinar :A—D:> cos’a=1- AD2 )

AH AH
— — AD?
—(4B.(P ):ABD in2 =22
Vi ( ( ) = sin” S e
— AD?
~(4C,(P)) = ACD = sin” y ==
y ( (P) = sin” y e

2 2 2
AD?>  AD* AD —1—AD2.( Lo 1 jzl.

P=cos’a+sin” B+sin’y =1— + + = —
p 4 AH?  AB*>  AC? AC?  AB*> AH?

1 1
= + .
AH?> AC? AB?

Do tam giac ABC vuong tai 4 va AH la dudng cao nén

HET-
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TRONG KHONG GIAN

BAI @ HAI MAT PHANG VUONG GOC .
%

IY.Y Y LY THUYET CAN NHO

Goc giira hai mit phang, hai mit phang vuéng goc

-

Cho hai mit phang (P) va (Q). Lay cac dudng thing a, b tuong img vudng goc véi (P), (Q). Khi do

goc gitta a va b khong phu thude vao vi tri cta a, b va dugc goi 1a goc giira hai mit phang (P) va (Q).
Hai mit phang (P) va (Q) duoc goi la vudng goc véi nhau néu géc giita ching bang 90°

Chi y: Néu ¢ la géc gitta hai mét phang (P) va (Q) thi 0< ¢ <90°.

Piéu kién hai mat phang vuéng goéc

P

Hai mit phang vudng goc v6i nhau néu mit phang ndy chira mot dudng thiang vudng goc véi mit phiang

kia.
GV. Phan Nhat Linh - @& SDT: 0817 098 716




Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

A

Tinh chit hai mit phang vudng goc

/

Tinh chit 1: Vi hai mit phing vudng goc v6i nhau, bat ki dudng thang ndo nam trong mit phang nay ma
vudng goc voi giao tuyén ciing vudng goc v6i mit phing kia.

P

(1)

Tinh chat 2: Néu hai mat phang cit nhau va ciing vudng goc véi mat phing thi ba thi giao tuyén cta ching
vudng goc voi mit phang thi ba do.

Goc nhi dién

Hinh gdm hai nira mat phing (P), (Q) c6 chung bo a duoc goi la goc nhi dién., ki hiéu 1a [P,a,0].
Duong thing a va céc nira mit phang (P), (Q) tuong tmg dugc goi la cac canh va cac mit ciia géc nhi

dién do.

&) ;

T mot diém O batki thudc canh a cua goc nhi dién [P,a,0Q] vé&cactia Ox, Oy tuong ing thudc (P), (Q)

@

va vudng goc véi a. Géc xOy dugce goi la mot gée phing ciia gbe nhi dién [P,a,0] (goi tt 1a goc phing
nhi di€n). S do cua gdc xOy khong phu thudc vao vi tri cua O trén a, dugce goi la s6 do cua gdc nhi dién

[P,a,Q] .

Mit phing chita géc phang nhi dién xOy ctia [P,a,Q] vuéng géc véi canh a.
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A

Chu y:
e Sbdocua gbc nhi dién co thé nhan gia tri tir 0’ dén 180°. Géc nhi dién duge goi 1a vuodng, nhon,
ti néu nd ¢o sd do twong tmg bang, nhod hon, 16n hon 90° .
e Ddi v6i hai diém M, N khong thudc duong thang «, ta ki hiéu [M,a,N] 1a goc nhi dién c6 canh
a va cac mat tuong Urng chtra M ,N .
e Hai mat phrfmg cit nhau tao thanh bdn gbc nhi dién. Néu mét trong bdn gbc nhi dién d6 1a goc nhi

dién vuong thi cac goc nhi di€n con lai cling 1a gbc nhi dién vudng.
Mot so hinh ling tru dac biét 0
a) Hinh lang tru dung

e Hinh lang try ding 1a hinh lang tru c6 cac canh bén vudng goc voi mat day.
e Hinh lang try ding c6 cac mat bén la cac hinh chir nhat va vudng goc véi mat day.

b) Hinh ling tru déu

e Hinh lang try déu Ia hinh ling try c6 day 1a da giac déu.

e Hinh lang try déu c6 cac mat bén 1a cac hinh chit nhat co cung kich thuéc.

¢) Hinh hop ding :
e Hinh hop dung 1a hinh lang tru dung, c6 day la hinh binh hanh. S R
e Hinh hop dung c6 cac mat bén 1a cac hinh chir nhat.

d) Hinh h{p chir nhat
e Hinh hop chir nhat 1a hinh hdp dung c6 day 1a hinh chit nhat.
e Hinh hop chir nhat c6 cdc mat bén la cac hinh chit nhat. Cac dudong chéo cua
hinh hop chit nhat c¢6 d6 dai bang nhau va chung cat nhau tai chung diém cia
moi duong.

d) Hinh 13p phwong

e Hinh lap phuong 14 hinh hop chit nhat co tit ca cac canh bang nhau.

A TP PP

e Hinh lap phuong c6 tit ca cac mat 1a hinh vudng.
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n Hinh chép déu va hinh choép cut déu

e Hinh chop déu 1a hinh chép c6 day 1a da giac déu va cac canh bén bang nhau.
e Mot hinh chop 1a déu khi va chi khi ddy ciia n6 1a mot hinh da giac déu va hinh chiéu cua dinh 1én
mit phiang day 14 tim cua mat day.

e Hinh gom cac da giac déu A A4,..A , BB,..B, va cac hinh thang cAn A4 A,BB,, A,AB,B,...
A A B B, la mot hinh chop cut déu (n6i don gian 1a hinh chdp cut duoc tao thanh tir hinh chop déu
S.A44,...A, saukhi cit di chop déu S.BB,...B, ), kihi¢ula 44,..4 .BB,..B, .

e Cac da giac A4 A,...A,.BB,...B, dugc goi la hai mdt day, cac hinh thang 44,8 B,, A/ ABB,,..
A AB B, duoc goi la cac mit bén ctia hinh chop cut. Cac doan thang 4B/, 4,B,,...A B, duogc goi la

cac canh bén; cac canh cua mat day dugc goi la cac canh day cua hinh chop cut.
e Poan thing KO ndi hai tim cua day dugc goi 1a dudng cao cia hinh chop cut déu. Do dai cua
duong cao duoc goi 1 chiéu cao cta hinh chop cut.
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IR :¥ /S  ruAN LOAI VA PHUONG PHAP GIAI TOAN

Dang 1: Chirng minh hai mat phang vudng goc
Dé chimg minh hai mat phang (P) va (Q) vuéng géc véi nhau ta s& chimg minh

e Mot dudng thang d nam trong mit phang (P) vudng goc voi mit phang (Q) hodc nguoc lai,
mot dudng thang ndo d6 nam trong mét phang (Q) va vudng goc v6i mit phang (P).

e Goc giita hai mat phang (P) va (Q) bang 90°.

Viduy 1: Cho hinh chép S.4BC c6 day la tam gidc ABC vudng tai B va S4 1 (ABC).
a) Ching minh (SBC) L (S4B).

b) Goi AH va AK lan lugt 1a duong cao trong tam gidc SAB va SAC. Chig minh
(SBC) L (AKH).

¢) Goi D 1a giao diém ciia HK va BC. Ching minh ring (S4D) L (SAC).

& Loi giai
5

D
a) Do S4 L (ABC)= SA L BC. Tam giac ABC vuodng tai B nén 4B 1 BC.
Do d6 BC L (S4B)= (SBC) L (S4B).
b) Ta cd: BC 1 (SAB)=> BC | AH ma AH | SC = AH 1 (SBC)=>(AHK) L (SBC).
¢) Taco: AH L (SBC)= AH 1 SC
Mat khic AK 1 SC=> SC L (AHK) hay SC 1 (AKD).
Suy ra AD 1 SC ma SA L AD = AD 1 (SAC). Do viy (SAD) L (SAC).
Vidy2: Cho tr dién ABCD c6 canh AB vudng géc v6i mit phang (BCD). Trong tam gidc BCD V&
cac duong cao BE va DF cit nhau tai O. Trong mit phiang (ACD) v& DK vudng goc véi AC

tai K. Goi H la tryc tdm cua tam giac ACD.
a) Chimg minh mjt phing (4DC) vudng goc v6i mit phang (ABE) va mit phang (ADC)
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AL

b) Chitng minh ring OH vudng goc v6i mit phang (ACD).

& Loi giai

BE 1 CD

= CD 1 (4BE) ma CD = (ACD)= (ADC) L (ABE).
AB1CD

a) Ta co: {

:>DFJ_(ABC):>DFJ_AC.
DF 1 AB

o {DF 1 BC
Lai co:
Mit khac: DK 1 AC = AC L (DKF)=(ACD) L (DFK).
b) Do CD L (ABE)= CD 1 AE.
(ACD) L(ABE)
Ta co: {(ACD) L (DFK) = OH 1 (ACD).
OH =(ABE)N(DFK)
Vidu 3: Cho hinh chép S.4BCD c¢b ddy ABCD la hinh thoi tim O canh a va BD =a. Biét canh
SA = # va vudng goc véi mit phang (ABCD). Ching minh rdng:

a) (SAC) L(SBD). b) (SCD) L (SBC).

& Loi giai

h

a) Do S4 1 (ABCD)= SA L BD.
Mit khiac 4BCD 1a hinh thoi nén AC L BD. Do d6 BD 1 (SAC)= (SBD) L (SAC).
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Vi du 4:

Vidy 5:

AV

b) Dung OH L SC. Do BD L(SAC)= BD L SC suyra SC L (DHB).

Nhu vay DHB 14 gbc giita hai mit phing (SCD) va (SBC).

Tam giac ABD déu canh a nén AO—i: AC =af3.
A. AK
Dung AK 1 SC= Ak =—>29C _ _op-4K_2a
VSA* +0C? 22

. 14 1 . —
Tam giac DHB c6 duong trung tuyén HO = EBD = % = ADHB vudng tai H hay DHB =90".
Do d6 (SCD) L (SBC).

Cho hinh chop S.ABCD c¢6 ddy ABCD 1la hinh chir nhat, biét AB=a, AD = a\/z ,SA=a va
SA L (ABCD). Goi M la trung diém ciia 4D, [ 1a giao diém ctia BM va AC. Chimg minh
ring (SAC) L (SMB).

& Loi giai
S

Ta co: tan@=2 ! Mat khac tanA/A/[\B—ﬁ a —\/5.

AD af 2 AM a2

2
Do tan CAD = cot AMB => CAD + AMB = 90" suy ra AIM =90° = AC L BM tai /.
Mit khac S4 L (ABCD)=>SA L BM . Do d6 BM 1 (SAC)= (SMB) L (SAC).

Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh vuéng canh 2a, tam gidc S4B can tai S va
nam trong mit phang vudng goc vai day. Goi H 1a trung diém ctia 4B. Biét SA=SB = a2.

a) Chimg minh rang SH L (ABCD).

b) Chung minh tam giac SBC vuong.

¢) Chimg minh (S4D) L (S4B); (S4D) L (SBC).

& Loi giai
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AL

S

-
-

xul

a) Do ASAB can tai S nén duong trung tuyén dong thoi la duong cao suy ra SH L AB.
(SAB) 1 (ABCD)

SH L (ABCD).
AB =(SAB) L (ABCD) - ( )

Mat khac {

b) Do SH 1 (ABCD)= SH 1 BC.

Mit khiac BC L AB= BC L (SAB)= ASBC vuong tai B.

¢) Twong tu cau b ta chimg minh dwoc AD L (SAB) suy ra (SAD) L (SA4B).
Mit khac: SA* +SB* = AB*> =4a’ = ASAB vuong tai S => S4 L SB.

Lai ¢6: AD 1 (SAB)= AD L SB=>SB 1 (SAD)=(SBC)L(S4D).

Vidu 6: Cho hinh chop S.ABCD c6 ddy ABCD la hinh vudng canh a. Mat bén SAD la tam gidc can tai
S va nam trong mit phang vudng goc véi day. Goi M, N, P lan luot 1a trung diém cua SB, BC
va CD.

a) Chimg minh (S4D) L (S4B).

b) Chitng minh AM 1 BP va (SBP) L (AMN).

& Loi giai

a) Goi H la trung diém cia AD.
Do ASAD can tai S nén dudng trung tuyén dong thoi 1a duong cao suy ra SH L AD.
(S4D) L (4BCD)

SH 1 (ABCD).
AD—(54D) L (4pcp) S HABCD)

Mat khac {

AB 1 AD
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... [SH L 4B
Khi d6 { = AB 1 (SAD) = (S4B) L (SAD).
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A

MN//SC

= (AMN)//(SHC).
AN/ /HC

b) Ta co: {

DA thiy tan BPC =2; tan@=%:>§’??+l—ﬁ:900 = HC 1 BP.

Mit khac SH 1 BP = BP 1 (SHC)

Ma (AMN)//(SHC) = BP L (AMN)= {;Sfi )AjjAMN )

Vidy7: Cho hinh chép S.4BCD ¢6 ddy ABCD la hinh vuéng, S4 L (ABCD).
a) Chimg minh (SAC) L (SBD).
b) Chitng minh (SAD) L (SCD).

¢) Goi BE va DF 1a duong cao trong tam gidc SBD. Chimg minh rang (ACF) L (SBC);

(AEF) L(SAC).
& Loi gidi
5
]
1
]
L F
I -
1 -
- _..r'-r"’
E :_-'_"':F - i
A g o=y B
’ -;rh_ _._,-"'".
!J.’,.-’ "\.__ %
:J:’} --""..l' e
f.‘:"'"# .
D C

a) Ta c6: ABCD la hinh vuéng nén AC L BD. Mt khac S4 L (ABCD)=> SA L BD
Do d6 BD L (SAC)=>(SBD) L (SAC).

= AD 1 (S4B)
AD 1 54

AD 1 4B
b) Ta co: {
Do d6 (S4D) L (SA4B).
¢) Taco: AD L (SAB)=> AD L SB.

Mit khac: DF L SB=>(ADF) L SB= AF L SB

Lai co:

BC L 4B
, = BC L(84B)= BC L AF.

Do d6 AF 1 (SBC)= (ACF)L(SBC).

D@ thiy tam giac SBD can tai S c6 2 duong cao BE va DF nén EF //BD
Mit khac BD 1 (SAC) (Ching minh & cau a) suy ra EF L (SAC)= (AEF) L (SAC).
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A

Cach khac: Ta ¢ AF L (SBC)= AF 1 SC
Chitng minh twong tu ta ciing ¢6: AE L SC suy ra SC L(AEF)= (SAC) L (AEF).
Vidu 8: Cho tam gidc 4BC vuong tai 4. V& BB’ va CC' cing vudng goc voi (ABC).
a) Chimg minh (4BB') L (ACC").
b) Goi AH, AK 1a cac duong cao cia AABC va AAB'C". Chimg minh (BCC'B') va (AB'C")
cung vudng goc voi (AHK).

& Loi giai

a) Taco: CC' L(4ABC)= CC' L 4B

Mit khac AB L AC = AB L (ACC")= (A4BB') L (ACC").
b) Do AH 1 BC, BB' L (ABC)=> BB' L AH

Suyra AH 1 (BCC'B')=(AHK)L(BCC'B').

Mt khac AH L (BCC'B'Y= AH L B'C'

Lai ¢6: AK L B'C'= B'C' L(AHK )= (AHK) L (A4B'C").
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Dang 2: Xac dinh goc gitra mat bén va mat day.

Tinh goc giita mit phang (SAB) va mit phang ddy (A4BC).

e Duyng duong cao SH L (A4BC), dung HE L AB.

e Khido 4B L(SEH)= ((SAB);(4BC))= SEH.

Vidy 9: Chohinhchop S.ABCD c6 SA L (ABCD), déy 1a hinh chit nhat ABCD v6i AB =a; AD = a3.
Biét ring mt phang (SCD) tao véi ddy mot goc 60°.
a) Tinh cosin goc tao béi mit phang (SBC) va mit day (ABCD).
b) Tinh tan goc giita mat phang (SBD) va mit phang (A4BCD).
5 Loi giai

5

| e

CD 1 54 . q _
a) Do = CD 1 (SDA) do d6 goc giita mat phang (SCD) va déay 1a SDA = 60°

CD 1 AD

Suy ra S4 = ADtan 60° = 3a.

0{ = BC L1 (SBA)= ((SBC);(4BC))=SBA
BC 1 AB

Mat khac cos Sfl;l = ﬁ AB a = !

SB s#?+4B> oa*+a: 10
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A

Vay cos (W) __L

NS

b) Dung AH | BD=> BD 1 (SHA) = ((SBD);(A4BC))= SHA.

Lai c6: AH = AB.4D = a\/g.
VAB*+4D* 2

Suy ra tan((m) = tan SHA = % =2.3.

Vi du 10: Cho khdi chép S.ABC c6 ddy ABC la tam giac vudng tai B c6 AB = a\/g; BC =a, tam giac

SAC 1a tam giac can tai S va thudc mat phiang vudng goc véi day. Biét duong thang SB tao vai

day mot géc 60°. Tinh géc ((SBC);(4BC)).

& Loi giai

Wy

Goi H la trung diém cua AC, do tam giac SAC cannéntacd: SH L AC. Mat khac
(SAC) L (ABCD) nén SH 1 (ABC). Khi do: (SB;(ABC))=SBH = 60".

Ta co: AC =~ AB> + BC* =2a = BH =%AC:a.

Khi do: SH =atan60° = a+/3.
Dung HK | BC = BC L (SHK) = SKH =((SBC);( 4BC))

AB_a\/§
2

Ta co: HK:T ;SH:a\/gjcosS/]éﬁ:L

i

Viay (W)=(p voi cosq):i.

NG

Vidu 11: Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh thoi, c60 4B =2a va goc BAD =120°. Hinh

chiéu vudng goc cua S xudng mit phang day (4BCD) tring véi giao diém / cia hai dudng

chéo va SI = %. Tinh goc tao boi mit phing (S4B) va mit phing (ABCD).
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A

& Loi giai

Goi ¢ 1a goc giita hai mit phing (SAB) va mit phang (4BCD). Goi H la hinh chiéu vudng

B 1 HI

A
goc cua I trén AB. Ta co: = AB L (SHI).
AB L SI

Do d6 ¢=(SH;IH )= SHI.

Do BAD =120° = BAI = 60° = AABC déu canh 2a

NE) ST 1

Suy ra: IA=a = IH = IAsin IAB = [4sin 60° :aT. Do d6 tan(pzﬁz—:(p:%”.

N

Vidu 12: Cho hinh chép S.ABCD c6 ddy ABCD la hinh thang vuong tai 4 va B c60 AD=2a va
AB = BC = a. Hai mit phing (SAB) va (SAD) cing vudng géc véi déy. Biét mit phing (SBC)

tao véi déy (ABCD) mét goe 60°. Tinh tan géc tao bdi mit phang (SCD) va (SBD) véi mit
phang (ABCD).
5 Loi giai

BC 1 AB
Ta co: = BC L (SBA).
BC 1 §4

Khi do: ((SBC);(ABCD))=SBA=60° = S4 = ABtan 60° = a/3.

Goi I 1a trung diém cta AD = ABCI 1a hinh vudng canh a = Cl =a = %AD = AACD
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A

= CD L(SC4).

~ [cD14c
a Co:
CD 1 S4

SA a\/§ 3 \/8

AC Jupr+pcr V2 2

Dung AE L BD, laicé BD L S4=> BD 1 (SEA)= ((SBD);(4BCD)) = SEA.

Do d6 ((SCD);(ABCD))=(SC; AC) = SCA va tan SCA =

Tacd: AE=—— =— = tanSEA=——=
AB*+ AD* 5 AE

Vi du 13: Cho hinh ling try ABC.A'B'C’ c6 day 1a tam giac déu canh 2. Hinh chiéu vudng goc cia 4’
1én mit phing (A4BC) la trung diém cia canh AB, goc giita dudng thing A'C va mit day

ABAD  2a — sS4 15
-

(ABC) bang 60°. Tinh cosin goc gitta mit phang (A'AC) va mit day (ABC).

& Loi giai
A' B’

Goi H 1a trung diém canh AB tacé: A'H 1 (4BC)
Do d6 A'CH =60°. Lai ¢6: CH = ACsin60° = a3 = A'H = CH tan 60° = 3a.
Dung HK L AC tacé A'H L AC = (A'HK) L AC

Khi d6 HK = HAsin 60° =%.

Ta co: cosA/’K7[ = HK

= = > 0. Do vay cos m =
T ((44€):(45C))

ﬁ_
(8]
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Dang 3: Xac dinh goc gitra hai mat bén

Tinh goc giita hai mat bén (SAC) va (SBC).
e Cich 1: Tinh géc giita 2 duong thing a va b lan lugt vudng goc véi mit phang (SAC) va
(SBC).
e Cich 2: Dyng duong cao SH L (ABC).
Lay diém M bat ky thuoc AC, dung MN L HC.
Lai c6: MN L SH = MN L (SHC)=> MN L SC.

Dung MK 1 SC=> SC L (MKN)=> ((@TC);(S\BC)) = (MK, KN).

Vi du 14: Cho hinh chép S.ABC ¢6 S4 vudng goc véi mit phang (ABC), ddy ABC tam gidc vudng tai

B ¢b AB=a, BC =a+/3. Biét 54 =¥, tinh géc gitra hai mit phang (SAC) va (SBC).

& Loi giai

Dung BH 1 AC = BH 1 (SAC)= BH L SC.

Dung HK 1 SC = (HKB) L SC = ((SBC);(SAC))= HKB.

Taco: SA=+/SB> — AB*> = “\/5; AC =~ AB* + BC? =2a.

Khi @6 sm@—ﬁ SA 54 =_:>HK_§

HC SC «/ 2i4C* 3
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A

BABC a3, iigp-B1_
AC HK

— HKB = 60°. Vay goc giita hai mat phing (SAC) va (SBC) bang 60°.

Miit khac: BH =

Vi du 15: Cho hinh chép S.ABCD ¢6 ddy ABCD 1a hinh thoi canh a ¢6 ABC =60°, SA 1 (ABC) va
SA = a. Tinh cosin goc gitra:
a) (SBC) va (SCD). b) (S4D) va (SCD).

& Loi giai
s

a) Nhan xét A4BC 1a tam gidc ddu canh a vi AB=BC=a va ABC =60°. Goi O 1a tam ciia
hinh thoi ABCD.

BD 1 AC
Ta co: = BD 1 (SAC)= BD L SC.
BD 1 54

Dung BE 1 SC = SC L (BED).
Mat khac: SA= AC =a = ASAC vuong can tai 4 suy ra

a2
IR

ECO = 45°. Khi d6 OF = OC'sin45° =

\/g i OB_\/*

Lai co: OB—T:H an BEQ =—

Do BED =2BEO st dung cong thirc luong giac hodc may tinh CASIO ta tinh dugc

cos BED = —
7
Céch khéc: Ta c6: BE = DE =+JOE* + OB’ = —“:s cos BED = LB+ ED" ~BD" _ -5
2.EB.ED 7
Suy ra cos((SBC);(SCD)) = 2
CM L AD
b) Dung CM L 4D ta co: = CM L (S4D)=CM L SD.
CM L 54

Dung CK 1 SD = SD 1 (MKC).

GV. Phan Nhat Linh - @& SDT: 0817 098 716




Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

Vidu 16:

Vidy 17:

5 AL
Tam giac ACD déu canh a nén CM _a_ Do SA=AD =a = ASAD vuong can tai 4 suy
ra SDM =45°. Do &6 MK = MDsin 45" = “f.

Suy ra tan MKC = % =6 = cos MKC :%. Vay COS(WSA\D)) = %
Cho hinh chép S.ABCD c6 ddy ABCD la nira luc gidc déu canh a véi AD =2a, biét rang
SA 1 (ABCD) va mit phing (SCD) tao véi ddy mot goc 45°. Tinh cosin géc giita 2 mit phing
(SCD) va (SBC).
£ Loi giai
§

H B C

Do AD =2a nén tt giac ABCD ndi tiép trong dudng tron dudng kinh 4D =24

ACLCD
Ta co: = CD 1 (S4C)
CD 1 54

Suy ra (W) = SCA = 45°

= SA=AC =+4a* -a* za\/g

Dung AE L SC = AE L(SCD)

AH L BC _ : _
Dung = AF 1 (SBC), goc giita 2 mit phang (SCD) va (SBC) la goc gitta AE
AF L SH
va AF.
Tacé: AE=——244C  _ ‘“/g; AH = ACsin30° = ﬂ.
VSA*+4C* 2 2
AAH
Suy ra AF =——> NER. AF 1 (SBC)= AF L FE. Do d6
Jsa2+am? 5
cos FAE = AE 310,
AE 5

Cho hinh chép S.ABCD c6 ddy ABCD la hinh chit nhat véi AB =a; AD = a«/g, canh bén
SA 1 (ABCD). Biét mit phang (SBC) tao v6i mit ddy mot goe 60°. Tinh cosin goc giira hai mit

phang (SBC) va (SCD).
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A

& Loi giai
Y

L

Do SA L (ABCD) va BC L AB=> BC L (SBA)

. .

Do d6 (SBC);(ABC)=SBA=60°; AC =2a=> SA= ABtan60° = a+/3.

Dung DE | AC(E e BC) tai I, mitkhac DE 1 S4 => DE 1 (SAC) = DE 1 SC.
Dung [H 1 SC = SC L (EHD). Ta c6: DI = DCsin ICD trong d6
tanI/CB:x/gle/B:@".

2
Suy ra D]:asin60”:£;DE:DC :2_a.
2 DI 3
— JE = DE — Dl—i:CI JEIDI =& snICH_ﬁ=£:>1H=ICsian/\C=‘“/3
sc 7 W7
Suy ra EH = E12+IH2:2—a;ED:a\/E.
J21 7
DodocosE/HT)—EH + HD” —ED” _ﬁ<0:cos(m):£.
2.EH.HD 4 4

Vi du 18: Cho hinh chép S.ABCD c6 déy la hinh vudng tim O, canh a. Biét S4 L (4ABCD), tinh d¢ dai
doan thang SA dé goc gitta mit phang (SBC) va (SCD) béng 60°.

& Loi giai

5
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Vi du 19:

A

= BD 1 (SAC)= BD 1L SC. K¢ BI L SC = SC L(BID).

. [BDL4C
184

oI 1 8C

Vay ((SBC):(SCD)) = (BI-ID)=60° D& thdy 4 — 1 .
ay ((SBC);(SCD))=(BI;ID) € thay BIO:%BID

Trwong hop 1: BID = 60° = BIO = 30"

a6 a2
2 2

>0C =

Ta ¢6: tan BIO = l;—OO =tan30° = Ol = (VO Ly).

Trwong hop 2: BID =120° = BIO = 60"

a6

Ta co: tanB/I?):taanm”:OI: )
10 6

Mait khac: sinlC/\O:%:?: tanlC/\O:L: SA= ACtan ICO = a.

V2

Cho hinh chop S.4BCD c¢6 ddy ABCD la nira luc giac déu canh a véi AB=2a, biét raing
SA L (ABCD) va SA4 = a~/3. Tinh tan goc gitra 2 mat phing (S4B) va (SCD).
& Loi gidi

Do ABCD la nira luc gidc déu canh a v6i AB=2a = ABCD ndi tiép duong tron duong
kinh 4B. Do d6 ABD =90".
Goi I = ABNCD = SI =(SAB)N(SCD).

:>BDJ_(SAI):>BDJ_SI.

Al L BD
°1BD 154

Dung BK L SI = SI L (BKD).
Khi d6 ((S4B);(SCD))=(BK,KD)= BKD.
Do BD L (SAI)=> BD 1 BK = AKBD vuéng tai B c6

BD =~ AD? — AB* = a+/3.
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ALY
BC//AD
Do 1 = BC la duong trung binh trong tam gidc AID = AB =Bl va Al =2a
BC=—4D
2
= BK=Lta(asry=L AL _ a2l kD22
2 2 s varr 7 BK

Vi du 20: Cho hinh ling try tam giac déu ABC.A'B'C’ ¢ AB= 243 va A4 =2. Goi M va N lan luot
la trung diém ciia A'C" va A'B'. Tinh cd-sin cla goc tao boi hai mit phang (AB'C') va

(BCMN).

& Loi giai

Goi P la trung diém BC. Pit AB'NBN =D, AC'"CM =E
Suy ra DE 14 giao tuyén ctia (4B'C") va (BCMN)

Goi I la trung diém DE, do tinh d6i xtmg = I4 L DE, IP 1. DE
Do d6 DE L (AIP)=>(AB'C');(BCMN )= (I4; IP) = AIP

Taco AP=3 va DE = AD = 48 :E nén / 1a trong tam tam giac
B'C'" AB" AB+B'N

2

2(AB"”? + AC"*)-B'C"
AB'C' = Al = 5'\/ ( ) = 213

4 3

Tuong tu thi / 1a trong tdm tam gidc MNP = PI = %

P+ 142 - 4P* 13

Xeét tam gidc IAP c6 cos AIP = .
21P.IA4 65

Vi du 21: Cho hinh chop S.4ABC c6 tam gidc ABC vuong tai B va ACB =30°. Tam gidc SAC la tam
giac déu va thudc mit phang vudng goc voi (ABC ) Xét diém M thudc canh SC sao cho mit

phing (MAB) tao v6i hai mit phang (S4B);(ABC) géc bang nhau. Tinh ti s6 AA;[—?; :
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A

& Loi giai

Chuén hod AB=2=> AC =4; BC=JAC? - AB* =23
Buéc 1. Xéc dinh goc gitta hai mit phing (S4B),(ABC)
Goi H la trung diém AC = SH 1 AC = SH 1 (ABC)
Goi E l1a trung diém AB=> HE//BC = HE 1 AB

Ma SH | AB = AB | (SHE)=>(SAB);(ABC)=SEH

Ta co tanS/E?I—SH 25H SI 2[ 2
HE BC

Buée 2. Ta co (m) = (m)
Suy ra = (MAB);(ABC) =%-((W)) _ B

Goi / 1a hinh chiéu ctia M trén 4C = MI L (ABC)

Ké IF 1 AB(F e AB) nén AB L(MIF)=>(MAB);(ABC)= MFI

MC _MI_IC _x_MI _IC MI—\/gx,IC=

ML X x
SC SH HC 4 283 2 2 2

bat MC=x=

X

34-2

. . HE AH HE.AI ‘/_( j \/— 3x

LacO —=—< IF = = f
IF Al AH 2

Tam giac MIF vuong tai [/ — tan MFI = ]Z:[ = 2

33x MC
S x=2—>—=1.
2 MS

Do d6 2IF =3MI <> 43 — */;x
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Dang 4: Xac dinh va tinh s& do géc phang nhij dién

(@

Ta xéc dinh géc nhj dién tao bdi hai mt phang (P) va (Q) theo 3 budc:
Buére 1: Tim giao tuyén a=(P)n(Q).
Buéc 2: Tim xc(P):xLa va yc(Q):yLa.
Bude 3: Két luan [P,a,0]

Vi du 22: Cho t dién S.ABC c¢6 cac canh SA4, SB, SC d6i mot vudng goc va SA=SB=SC=1. Goi «
1a goc phang nhi dién [S,BC, A]. Tinh cosa ?

& Loi giai

Goi D la trung diém canh BC suy ra SD L BC (vi tam giac SBC cén tai S).

{SA 1 SB

Suy ra C:SAL(SBC):SALBC va SD 1 BC = BC 1 (SAD)=> BC L SD.

(SBC)(ABC)=BC
Khi do: {SD L BC =[S,BC,4]=SDA=a.
4D 1 BC

: <~ SD 1
Xét ASAD vudng tai S ta co: cosa =cosSDA =—

AD 3
Vi du 23: Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh thang vudng tai 4 va B, biét AD =2a,

: 6 : .2
AB = BC =a,canh bén S4 vudng goc voi mat day va S4 = % .Goi E latrung diém cua AD

. Tinh s6 do cua goc phing nhi dién [S,BE, A].
s Loi gidi
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A

Nhan xét: 4BCE 1a hinh vuong canh bf?mg a.Goi I =ACNBE.

BE 1 Al
Ta co: = BE 1 (SAI)= BE L SI .
BE 1 54

(SBE)N(ABE)= BE
Khi d6 { Al L BE =[S, BE, 4] = SI4
SI L BE

—~ 84 a6 a2

Xét ASIA vuodng tai A4, tacod: tanSIA = 7 = =3 = SI4=60°.

Vi du 24: Cho hinh ling tru dimg ABC.A'B'C’ ¢6 tit ca cac canh bang nhau. Goi ¢ s do cta goc phiang
nhi dién [A',B'C’,A] . Tinh ¢?
& Loi gidi
Goi H la trung diém cta canh B'C’. Suyra A'H 1 B'C'.
A C

Af

B'C'1 AH
a co: = B'C' 1L (A’AH) = B'C' | AH .

BC' 1 A4
(ABC')A(ABC)=BC’
AH LBC = ((4B'C'),(AB'C"))=(A'H,AH)= AHA.
AH L B'C’

. —— A4 — 2
Xét AA'AH vuong tai 4, tacod: tan A'HA = A'HA = arctan— .

A 2
— = ==
AH a3 B NE)
2
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Vi du 25: Cho hinh chop S.ABCD cb6 day ABCD 1a hinh thang vudng tai 4 va D, canh bén S4 vubng
gdc voi mat day va SA = a~J2 . Biét AB =2A4D =2DC =2a. Tinh sb do cia goc phang nhi dién
[C.SB, A].

& Loi giai

CM 1 4B

Goi M 1a trung diém AB khi d6 = CM 1 (S4B).
CM L 54

Trong mit phing (S4B), tir M ké MK L SB tai K .

SB 1L MK

=SB L(CMK)= SB L CK.
SB L CM

Khi do: {

(S4B)(SBC) =SB
Taco: MK 1 SB =[C,SB, 4]=CKM .
CK 1 SB

KM BM

a 1
ABKM ~ ABAS nén = KM =
PG 5
Xét ACKM vuong tai M ta co: tan CKM _](\J/[_K

— 3 = CKM =60°.

Vi du 26: Cho hinh chép S.4BC c6 canh ddy bing 3a va canh bén 2a. Tinh s6 do nhi dién [S, BC, 4].
& Loi giai

S

Goi M 1a trung diém cta BC thi (SAM ) LBC nén SMA 1a gbc phing nhi dién [S,BC,A].

n GV. Phan Nhat Linh - @& SDT: 0817 098 716
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

Vi du 27:

AL
Tacé:AM:?’a\/g:HM:&
2 2
2 2
Xét tam giac vuéng SMB co: SM* = SB* — BM* :4a2—9%:7%,u‘rdé SM=¥
a3

Vay cos SMH = HM =2 =\/i.

SM a7 7

2

. .. ) ) 21
S6 do nhj dién [S,BC, 4] lap dugc xac dinh boi cosg = g,o" <p<180°

Cho mit phiang (P) vadiém M nimngoai (P).Ké MA vudng goc véi mit phang (P) va MB,
MC 1a hai duong xién d6i véi mit phang (P). Cho biét MA=a; MB,MC tao véi mit phing
(P) cac goc 30° va MB L MC.

a) Tinh d¢ dai BC

b) Tinh s6 do nhi dién [M,BC, 4].

& Loi giai

a) Vi MA 1 (P)nén MBAva MCA 1a goc gitta MB va MC véi (P).
Theo gia thiét. MBA = MCA =30°.

Tu dé: MB = MC =2ava AB = AC =a+/3.

Do MB L MC nén BC = MB~2 ticla BC =2av/2.

b. Goi / 1a trung diém cua BC thi BC L (MIA)

Tir d6 MIA 1a gbc phing nhi dién [M,BC, A

— 1
Dit MIA=g. Ta ¢6 MIZEBC:a\/E; singo:%:Lj(p:w

V2

Vay géc nhi dién [M,BC, 4] bang 45°
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

Dang 5: Bai toan dwng thiét dién c6 yéu t6 vudng goc.

Vi du 28: Cho ttr dién S4BC c6 ddy la tam giac ABC déucanh a, SA L (ABC) va SA=a. Tim thiét dién
cua tir dién S4BC véi (o) va tinh dién tich thiét dién trong cac truong hop sau:
a) (o) qua S va vudng goc voi BC.
b) (o) qua A4 va vudng goc véi trung tuyén SI clia ASBC.
& Loi gidi
5

a) Goi / 1a trung diém cua BC thi AI 1 BC
Mat khac S4 L (ABC)= SA L BC = BC L (SAI)

Thiét dién cua khoi chop qua S va vudng goc véi BC 1a tam gidc SAI vudng tai A c6

2
SA=a; AI=T3. Do d6 S, :%SA.AI: a f.
b) Dung AK L ST, lai c6 BC L (SAI)=> BC L AK

a

Suyra AK 1 (SBC)=> AK L SI.
Qua K dung duong thang vudng goc v6i SI cit SB, SC lan lugt tai E va F = thiét dién 1a
tam giac AEF.

A Al 21 . .
Taco: AK = S = a\/i. Tam giac SAI vuong tai A c¢6 duong cao AH nén:

N

SAZ—SKSI:SAZ—g—EF— SA° 4
' SI>  SI  BC SA*+AI* 7

1 24’21

4
Dodé EF =—a= S, =— AK.EF = .
7 2 49

a3

Vi du 29: Cho hinh chép S.4BC c6 day ABC 1a tam gidc déu canh a, cic canh bén déu bang B Mat
phing (o) di qua 4, song song véi BC va vudng géc v6i mit phang (SBC), x4c dinh thiét
dién ctia mét phang (o) véi hinh chop va tinh dién tich thiét dién.

& Loi giai
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

A

Goi O la trong tAm tam gidc ABC thi SO L (ABC) (Do S.ABC la khéi chop déu).

Goi / 1a trung diém cua BC thi A L BC ma BC L SO suyra BC L (SAI).

Dung AH L SI, lai c6 BC L (SAI)= BC L AH

Suyra AH 1 (SBC). Qua K dung duong thing song song v6i BC cat SB, SC lan luot tai N

va M = thiét dién la tam giac AMN.

Tacod: SA= Al = % = H 1a trung diém cua SI.

Suy ra MN:%BC =%. Lai c6: SI =+/SB* - IB* = “f — HI = “f

Khi dé AH =~/ AI’ —HI* = “*P =S, = %AH.MN = azf.

Vidu 30: Cho hinh chop S.ABCD c6 ABCD la hinh thang vuong tai 4 va B v61i AB=BC=a,
AD =2a, SAL(ABCD) va SA=2a. Goi M la mét diém trén canh AB, (o) la mat phing qua
M vavubng goc véi AB. Pit x=AM (0<x<a).
a) Tim thiét dién cta hinh chép véi (). Thiét dién 1a hinh gi?
b) Tinh dién tich thiét dién theo a va x.

& Loi giai

S

B c
a) Trong mit phang (4BCD), qua M dung dudng thing vudng gbc véi AB céit CD tai Q.
Trong mit phing (S4B), qua M dung dudng thang vudng goc véi AB cit SB tai N.
Do MO L AB = MQ//BC

l I GV. Phan Nhat Linh - & SDT: 0817 098 716




Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

A

Do d6 () cdt (SBC) theo giao tuyén 1a NP(P e SC) thi NP//BC.
Do MN //SA=> MN L MO.

Vay thiét dién 1 hinh thang MNPQ vudng tai M va N.

Trong mp (ABCD), dung CE L AD vacit MQ tai F

b)Ta cé: MF = AE = BC=a= DE=q: L2 - CE _BM _a-
ED CE BA a

Suy ra MO =2a—x. mitkhac 2 SN _NP _ x NP _ Np=»x
AB  SB BC a a

x:>FQ:a—x.

MN BM a-x
BA a

Lai co: < MN =2a-2x

Di¢n tich thiét dién 1a: S, = @.MN =2a(a-x).

Vidu 31: Cho tir dién SABC c6 day ABC la tam giac vudng can dinh B, AB=a, S41(ABC) va
SA=a+[3. Piém M 13 mot diém tuy y trén canh AB, dit AM =x,(0<x<a). Goi () 1a mat
phang qua M va vudng goc véi AB.

a) Tim thiét dién cua tir dién SABC véi (o).

b) Tinh dién tich cta thiét dién theo a va x. Tim x dé dién tich nay c6 gia tri 16n nhat.

& Loi giai

a) Trong mit phang ( ABCD), qua M dung duong thang vudng goc véi AB cit AC tai Q.
Trong mt phang (S4B), qua M dung dudng thing vudng goc véi AB cét SB tai N.

Do MO | AB = MQ//BC

Do d6 (o) cat (SBC) theo giao tuyén la NP(P e SC) thi NP//BC. Lai c6: MN//SA= (o)
cdt (SAC) theo giao tuyén 1a PQ = PQ//SA//MN = MNPQ 14 hinh binh hanh.

Do MN //SA=> MN L (ABC)=> MN L AB

Vay thiét dién cuia chép vé6i () 1a hinh chit nhat MNPO.

Ta co: AB:BCza:BC:a\E.
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

T = MN =3(a-x).

Mit khac A0 MO _x_ o\ MN _BM _a-
AB BC a SA  BA a

Dién tich thiét dién 14 S,,,,, = MN.MQ =~/3.x(a—x).

2 2
Ap dung bt dang thtic: a.b < [a_;—bj ta co: Sypo = MN.MQ = \/g.x(a —x)< ﬁ(%j
Suy ra: S, S?az dat duoc khi x=a-x<x :%.
Vi du 32: Cho hinh chép S.4BCD c6 ddy 1a hinh vudng canh a, SA L(ABCD). Goi (o) la mit phing
chira AB va vudng goc véi mit phang (SCD).
a) (o) cét khéi chép S.ABCD theo thiét dién Ia hinh gi?

b) Biét S4 = a. Tinh dién tich thiét dién tim dugc ¢ cau a.

& Loi giai
S

B C
a) Trong mit phing (SAD) dung AH L SD tai H.

Ta c6: = CD L (S4D)= CD L AH.
SALCD

{AH 1L CD

_{CDJ_AD

= AH 1 (SCD).
AH 1 SD

(o) 1a mat phing chira AB ddng thoi chira AH vudng gbe véi mat phang (SCD).

Vay (a) L(SCD) va (o) = (4B, AH).

Ta co: AB//CD nén CD//(o) va H la diém chung cua (o) va (SCD) nén giao tuyén cia
(o) va (SCD) 1a duong thang qua H va song song véi CD cit SC tai E. Ta c6 thiét dién cia
(o) va hinh chép S.4BCD la hinh thang vuéng AHEB vudng tai 4 va H vi AB 1 (S4D).

b) Do SA=AD =a = H la trung diém cua AD:AH:%:CZE; EH:%:g
a+a
—_ 2
Dién tich hinh thang vuéng AHEB 1a: S, :ABJrTEH.AH: 22 .“‘2/5 _3a 8‘/5.
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

AVE.

Vi du 33: Cho hinh chop S.4BCD c¢6 day 1a hinh vuéng ABCD tam O va co S4 L (ABCD). Gia s (o)

1a mit phang di qua 4 va vudng géc véi SC, (o) cit SC tai I.

a) X4c dinh giao diém K cia SO véi mit phiang (o).

b) Chirng minh mit phing (SBD) vuéng gbe véi mit phang (SAC) va BD//(a).

¢) X4c dinh giao tuyén d ctia mét phang (SBD) va mit phang (o). Tim thiét dién cét hinh chop
S.ABCD bé&i mit phang (a.).

d) Biét ring AB = a; SA = a~/2 Tinh dién tich thiét dién tim dugc & cu c.

& Loi giai

a) Goi I =(a)NSC.

Tacé: (a) L SC, Al =(a)= SC L Al.

Vay AI 1a duong cao cla tam giac vudong SAC. Trong mit phang (SAC), duong cao AI cit
SO tai K va Al c (o) nén K la giao diém ciia SO véi ().

BD 1 AC
b) Ta co:
BD 1S4

Mit khac BD < (SBD) nén (SBD) L (SAC).

= BD 1 (S4C)= BD 1 SC.

Do BD 1 SC va (o) L SC nhung BD khong chura trong (o) nén BD//(a).

¢) Tacé: K =SON(a) va SO thudc mit phang (SBD) nén K 1a mot diém chung cua (o) va
(SBD). Mt phiang (SBD) chira BD//(a) nén cét () theo giao tuyén d//BD. Giao tuyén
ndy di qua K 1a diém chung cua () va (SBD). Goi M va N lan luot 1a giao diém cua d véi

Al 1. SC

SB va SD. Thiét dién 1a tr gidc AMIN c6 .
MN //BD

d) Taco: BD L(SAC)= BD L Al ma BD//MN = AI L MN.

. . . 1
Tu gidc AMIN c6 hai duong chéo vudng goc voinhaunén S, = EA] .MN
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Vi du 34:

AV

Tacé: AC = a~/2 nén tam gidc SAC cantai A suyra Al la dudong cao dong thoi la dudng trung
tuyén. Khi d6 K = 41 NSO 1a trong tam tam gidc SAC.

Laic():&:MZE:MN:%BDzzaﬁ.Métkhéc =3¢ _aN2
SO BD 3 3 3 2 2
1 a’

Do d6 S,y :EAI.MN =3

Cho hinh chép S.ABCD c6 day 1a hinh thang vuong ABCD vudng tai A va D, c6 AB =2a,
AD=DC =a, vacd SA L (ABCD), SA=a.

a) Chung minh (S4D) L (SCD), (SAC) L (SBC).

b) Goi (o) 1a mét phang chra SD va vudng géc véi mit phang (SAC). Xéc dinh thiét dién cia
hinh chép S.ABCD véi miat phang (a) va tinh dién tich thiét dién.

& Loi gidi
3
B
D* c
Ta co: b L 4D CD L (SAD SCD) L (SAD
a) Ta co: CD L SA = (S4D) suy ra ( ) L(8S4D).

Goi [ latrung diém cua doan AB. Ta c6: AICD 1a hinh vudng va /BCD 1a hinh binh hanh. Do
DI//BC va DI 1 AC= AC L CB.

Do d6 CB L (SAC). Vay (SBC) L (SAC).

DI 1 AC

= DI 1 (SAC).
DI 154

c) Ta co: {

Vay mit phang (o) chita SD va vudng géc véi mét phang (SAC) chinh 1a mit phang (SDI).
Do d6 thiét dién ctia hinh chép S.4ABCD véi mit phang (o) 1 tam gide déu SDI ¢6
SD = DI = Al = a\2.

2
2 a2) B3 2
Dién tich tam giac SDI la: S, = SD4\/§ = ( 2 =2 2\/5

BAI TAP TU’ LUYEN
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AV

Céul: Cho hinh chép S.4BC c6 SA L (ABC).Goi H lahinh chiéu cia 4 trén BC.

a) Ching minh ring (S4B) L (ABC) va (SAH) L (SBC).

2

b) Gia st tam giac ABC vuong tai A4, ABC = 30°, AC =a,S4=——. Tinh sb do cua goc nhi

dién [S,BC, 4].

Loi giai

a) SA L(A4BC);S4 < (SAB)= (S4B) L (ABC)

AH 1 BC

S4 L BC(SAL(ABC))p=> BC L(SAH); BC < (SBC)=>(SAH) L (SBC)
AH NS4 ={4}

b)Taco AH L BC,BC L SH(BC L(SAH)) = [S,BC, A|=(SH,AH )= SHA

Xét tam gidc ABC vudng tai A c6 ABC =30° = ACH = 60"

AH ) a\/§
2

Xét tam giac ACH vudng tai H co sinACH = T = AH =a-sin60° = ——

. . — 54
Xét tam gidc SHA vuong tai A c6 tanSHA = jH "23 a3 _ — SHA = 45"

Vay [S,BC, A]=45"

Cau2: Cho hinh 1ap phuong ABCD- A'B'C'D’ ¢6 canh bang a .
a) Tinh d6 dai duong chéo cua hinh lap phuong.
b) Ching minh ring (4CC'4") L (BDD'B').
¢) Goi O 14 tAm ctia hinh vuéng 4BCD . Chirng minh rang CoC’ 1 mdt goc phang ctia goc nhi
dién [C,BD,C']. Tinh (gan dung) s6 do cua cac goc nhi dién [C,BD,C],[4,BD,C’]

Loi giai
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A

A’ B'

D'

D C

a) Do dai duong chéo cua hinh 1ap phuong c6 thé tinh tir cong thirc canh dudng chéo ciia hinh

lap phuong nhu sau: d =va’ +a’ +a° = Ja

b) Ta c6 AC>+CA” = AA? do tam gidc vudng ACA' nén tacé AC = CA' =L

V2

Tuong tu BD*> = DB? = BC* = CB? = AD*> = DA” =4*. Goi M, N lan luot 14 trung diém cua

cac canh BD, A'C’ thi MN//AC//A'C" va MN=%012 +%a2a2

Do AMD' va D'BN 1a hai tam gidc vudng cén tai M,N . Suy ra (ACC'4") L (BDD'B')
Cau 3: Cho hinh hop chir nhat ABCD- A'B'C'D'".

a) Ching minh rang (BDD'B") L (ABCD).

b) Xéc dinh hinh chiéu cia AC’ trén mit phang (ABCD).

¢) Cho AB=a,BC=b,CC'=c.Tinh AC'.

Loi giai
A B'
|
|
| -
D L
| -
| ,’
| //
Afp————" M>78
/ -
/ _
/-
l -~
Dh” C

a) Taco BB' L (ABCD); BB < (BDD'B')=(BDD'B') L(ABCD).

b) A 1a hinh chiéu ctia 4 trén (ABCD)

C 1a hinh chiéu ciia C" trén (4BCD) do CC' L (ABCD)

= AC 14 hinh chiéu ctia AC’ trén (ABCD)

¢) Xét tam giac ABC vudng tai B c6 AC* = AB*+BC* =a’ +b* = AC =~a* +b’

Xét tam gidc AC'C vudngtai C c6 AC* =CC* +AC* =c* +a’ +b* = A'C=~a* +b* +¢*
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A

Cau 4: Cho hinh chop déu S.4BC, day co6 canh bang «, canh bén bang b .
a) Tinh sin ctia goc tao boi canh bén va mat day.

b) Tinh tan ciia goc giita mit phing chira mt day va mit phing chira mit bén.

Loi giai
S

Vi hinh chép S.4BC déu Goi G 1a hinh chiéu ciia S trén (ABC) nén G 1a tim cua ddy ABC
1a tam giac déu do d6 G ciing 14 trong tm hay tryc tdm ciia tam giac ABC.

Goi AG cat BC tai D

a) Taco A la hinh chiéu cia 4 trén (ABC); G 14 hinh chiéu ciia S trén (ABC)

= AG 1a hinh chiéu cta S4 trén (ABC) = (S4,(ABC))=(S4,4G) = SAG

I 2 ﬁ

Tam gidc ABC déu canh a nén AD = ma G latrong tim nén AG = —AD =

Xét tam gidc SAG vudng tai G co: SG =~/S4”> — AG* = /bz af =,[b* -
Khi do: 51n%—SG b 2—— th=[1-

b) Taco AG L BC,SG L BC = BC L (SAD);SD c (SAD)= BC L SD

Suy ra: BC 1 AD ( G la trong tam )
Mit khic: (SBC) N (4BC) = BC = ((SBC),(ABC))=(AD,SD) = SDA
1 a3

6

Ma G latrong tdim nén GD = EAD =

2 2
Xét tam gidc SGD vudng tai G ¢d: tanSGD = 56 _ -t :& ST S
b \" 376 a3V 3

Cau 5: Hai mai nha trong hinh 1a hai hinh chit nhat. Gid st AB=4,8 m;04=2,8 m;OB=4m.

a) Tinh (gan dung) s do ctia goc nhi dién tao boi hai nira mat phang twong tmg chira hai mai
nha.

b) Chirng minh rang mit phang (O4B) vuéng géc véi mit dat phang.
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AL

Luu ¥: Pudng giao giita hai mai (dudng ndc) song song voi mit dat.
¢) Piém A & do cao (so voi mit dat) hon diém B 13 0,5 m. Tinh (gan dung) goc giita mai nha

(chtta OB ) so v6i mat dit.

a) Vi hai mai nha trong hinh 14 hai hinh chitr nhat nén goc nhi dién tao bdi hai nira mat phéng
tuong ung chira hai mai nha 1a goc giita hai dudng thing O4 va OB.
—— OA’+OB’-AB® 2,8°+4°-48" 1

Xét tam giac OAB c6: cosAOB = — = A0B ~ 88"
20A4.0B 22,84 28

b) Mit phing (OAB) vudng goc voi dudng ndc nha, dudng ndc nha song song v6i mit phang
dat nén (OAB) vudng goc véi mit dat phang dat.

¢) Puong thing qua B song song v4i mat dat cat duong thing qua 4 vudng goc voi mat dat tai
H

Ta c6: sin ABH = O’Z = @z@;cos@:%:@z%o

Do d6 OBH = ABH +OBA ~ 42°.
Vay goc gilta mai nha (chira OB ) so voi mit dat khoang 42°

Ciu 6: Do dbc cia mai nha, mit san, con dudng thang 13 tan ctia goc tao boi mai nha mit san, con dudng
thang d6 v6i mat phang nam ngang. Do doc cta dudng thang danh cho nguoi khuyét tat dugc

quy dinh 1a khong qua % Hoi theo d0, goc tao bai duong danh cho ngudi khuyét tat va mat

phang nam ngang khong vuot qua bao nhiéu do? (Lam tron két qua dén chir s6 thap phan thir
hai).
Loi giai

Gia str goc tao boi duong thang danh cho nguoi khuyét tat va mit phang nim ngang 13 a
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Vi d6 déc cua dudng thing danh cho nguoi khuyét tat duoc quy dinh 13 khong qua é nén ta co

Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN

tanaSé:ﬂxS4,76°.
Vay goc tao boi dudng danh cho ngudi khuyét tat va mat phang nam ngang khong vuot qua
4,76° .

Cau7: Cho hinh chop S.ABCD c6 canh bén SB L(ABCD) va ABCD la hinh chit nhat. Biét
SB =2a,AB =3a,BC =4a va gbc a la goc gitta mit phang (SAC) va mit phang day. Khi d6

hay tinh tan e .

Loi giai

Ké BH 1 AC= o = SHB.

Ta c6 HB - BA.BC :3a.4a:12a:>tana:S_B:2_a:§.
VBA*+BC*  Sa 5 BH 12a ¢
5

Cau8: Trong khong gian cho tam gidc déu S4B va hinh vuéng ABCD canh a nam trong hai mit phang
vudng goc. Goi a 1a goc giita hai mit phiang (S4B) va (SCD). Khi d6 hdy tinh tanc .
Loi giai

Goi H,M lan lugt 1a trung diém cua AB,CD.

Taco: SH L AB, (SAB) L (ABCD), (SAB)~(ABCD)= AB. Suyra SH L (ABCD).
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AL

Do d6: AB L SH,MN . Suyra AB 1 (SHM ), ma AB//CD nén (SHM ) L (SAB),(SCD).

Viay a=MSH .
Xét tam gidc SMH vudng tai H c6: SH = a\2/§ , HM =a. Suyra tana:%:¥.

Cau9: Cho hinh chép S.ABCD cb ddy ABCD 1a hinh vudng canh bang 2, S4 vudng goc v6i day
va SA=a6. Tinh goc giita hai mit phang (SBD) va (ABCD)

Loi gidi

Goi O latam cua ABCD.

BD 1 AC
Ta cé: { = BD 1 (SAC)

BD 1 54

(SBD)(ABCD)=BD
Ma {(SAC)N(SBD)=SO
(SAC)N(ABCD)= AC

Suy ra ((STD),M)) = (m) =504

— si_als

Tam giac S40 vudng tai 4: tan SO4 =— V3= SOA =60
AO a2

Vay goc giira hai mat phing (SBD) va (4BCD) bang 60"

Cau 10: Cho hinh ling tru dmg ABC.A'B'C’ c6 céc canh bén bang a2 va day 1a tam giac vuong tai 4
, AB=a, AC = a~/3 . Tinh tan goc tao béi hai mit phing (A'BC) va (BCC'B').

Loi giai
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Cau 11:

A

A’ C'

\ AN
\ Sy
\
“\B>
\ ~
\ AN

B

Ké AM 1 BC tai M .Laico AA' L BC . Suyra BC L (AMA')= BC L A'M .
Suyra ((4'BC),(BB'C'C))=(A'M,AM )= AMA=¢.

1 1 1 a3

Xét AABC vudng tai 4 c6 AM 1a duong cao—= =t =
AM~ AB- AC 2

Cho hinh chép S.ABCD c6 ddy ABCD la hinh vudng canh a. Mit bén (S4B) la tam gidc déu
va nam trong mit phing vudng goc véi mit phang day. Goi ¢ 14 goc giita hai mat phing (SAB)

va (SCD). Tinh tang.

Loi giai

Goi H la trung diém cia AB tir gia thiét ta c6 dugc SH L (A4BCD).

. L HI 1. CD
Goi [ la trung di€ém cua canh CD ta co
HI 1 AB
CD J_(SHI SIH) J_(SCD)
Do d6 , tir day ta duogc .
AB J_(SHI (S]H)J_(SAB)
L : — H a 23
Vay goc gilra hai mat phang (S4B) va (SCD) 1a goc ¢ = HSI = tangp = = = .
y goc g it phang (S4B) va (SCD) 1a goc ¢ T S
2
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ALY
Cau 12: Cho hinh chép S.ABC c6 ddy ABC la tam gidc vuodng tai dinh 4, canh BC =3a,AC = a6,
3043 . ,
céc canh bén S4 =8B =85C = S Tinh goc tao boi mit bén (SAB) va mat phing day (4BC).
Loi giai
S

a6

. . 1
Goi H,E lan lugt la trung diém BC,AC:HEZEAC:T

Do S4=SB=SC vaday ABC 1 tam giac vuong tai dinh 4= SH L (4BC).

— SH =+/SH?> — BH? = 3”5.

2

) {HELAB

TN R SH —
Taco s o :(SAB),(ABC)_SEH_a:tana—E—\/g:(SAB),(ABC)—m.

Céu 13: Cho hinh 14p phuong ABCD.A'B'C'D’ tam O. Goi [ 1a tdm cta hinh vuéng A'B'C'D" va M la
diém thudc doan thang OI sao cho MO =2MI . Tinh cbsin cta goc tao boi hai mit phang
(MC'D') va (MAB)

Loi giai
4 D
K i J i
A 1 | ]
2 A I !
B = 1 ! —1C
NN ! |
| ™ | :
\\: \\\ |
1 "y ! |
N ! |
] L0
DF
B

Giao tuyén ctia (MAB) va (MC'D') 1a duong thing PQ//AB//C'D' nhu hinh v&.
Goi H,K lan luot 1a trung diém cua C'D’ va AB.Tacdé: MH L PQ; MK 1 PQ.

Suy ra ((MC'D'");(MAB)) = (MH; MK ).
GV. Phan Nhat Linh - @& SDT: 0817 098 716 _
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ALY
. . V1 34
Chuan hoa canh hinh 14p phuong bang 1 ta tinh dwgc: MH = TO’ MK = % , HK = \/5 .
P 2 2 _ 2 _ /
Xét tam giac HMK ta c6: cos HMK = MH” + MK - HK = ALY .
2MH MK 85
785

Suy ra cosin ctia goc giita hai mat phang (MAB) va (MC'D’) bang T

Céu 14: Cho hinh ling try t gidc déu ABCD.A'B'C'D’ ¢6 canh day bang a, canh bén bang a3 . Tinh
csin ciia gbc gitta hai mét phang (ABCD) va (ABC').

1 3
A. 30°. B. —. C. 60°. D. £
2 2
Loi giai
D’ c’
vl
i B’
T -jC
A B

Vi ABCD.A'B'C'D’ 14 hinh lang try ttr gidc déu nén no 14 hinh hop chir nhat c6 hai day 1a hinh
vudng = AB L (BCC'B')= AB L BC'.

BC'L4B
Taco < CB L AB = ((ABCD);(4BC'))=(BC';BC)=CBC.
C'C L BC

Xét tam gidgc C'BC vudng tai C c6 BC'=+/CC™ + BC* =~a* +3a® =2a

—coscpe=2C _a _1
BC'" 2a 2

, . 1
Vay cosin ctia goc giita hai mét phang (ABCD) va (ABC') bang 5

3

Cau 15: Cho hinh chép déu S.4BC . Biét SA=SB=SC=a,AB :“T. Goi ¢ 1a goc giita hai mat

phing (SAC) va (SBC). Tinh cos g

Loi giai
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A

S

Goi O latam ctia A4ABC. Vi S4=SB=SC nén SO L (4BC)
Goi I,J lan luot 1a trung diém ciia AC , BC = IJ 1a duong trung binh ctia AABC = I.J// AB
Ma CO 1L AB nén IJ L CO

Ta lai ¢6 :SO L (ABC)= SO L 1J.

J1COo

Nhur vy {IJ 180

= IJ L(SOC)= IJ LSC (1).

Trong ASAC ké IH 1 SC (2).
Tir (1) va (2) tacé: (IJH)LSC = JH LSC.

(SAC)(SBC) = BC
Suy ra { SC L IH = (SAC) = ((SAC),(SBC))=(IH,JH).
SC L JH = (SBC)

Khi do: ~- =L 1y
SC IC SC

= =HJ.
a 16

ERCE
_SLIC _NSC*-IC*.IC _ “ T 4 a39
SC

39a’ +39a2 _3a2
IH* +HJ? - 1J* _ 256 256 16 _ 5

2IH.HJ 5 av/39 39 13
16 16

Vay cosgp =

Cau16: Cho hinh chép SABCDco diy ABCD 1i hinh binh hanh AB=3a;AD = a; BAD =120".
SA L (ABCD) vaSd=a, Goi M la diém trén canh SB sao cho SM = %SB N 1a trung diém

cua SD . Tinh cosin goc giita hai mat phang (AMN ) va (ABCD) .

Loi giai
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AVE.

Ta c6: SB=+/S4> + AB® = aJ10 = SM = alJéfo'

Laicod: SBSM =a*> =SA> = AM 1. SB.Do SA=AD=a= AN 1 SD.

Mat khac: Xét AABD c6: BD* = AB* + AD* —2AB.AD.COS120° =9a* + a* + 2.3a.a% =134*

— BD =a/13

Dung dudng tron ngoai tiép tam giac 4BD c6 dudng kinh AK
{AB 1 BK
=

= BK 1 (SAB)= BK 1 AM.
SA L BK

Do d6 AM L (SBK)= AM L SK.

Ly luan tuong tw: AN L SK . Suyra SK 1 (AMN).

Theo gia thiét: SA L (ABCD), suy ra ((’AM/N)(AB\CD)) = (SA; SK) = ASK .

BD ax/g_ 2ax/@

Ap dung dinh 1y sin vao AABD = AK =2R =

sin@_ ﬁ 3
2
Xét ASAK cO: SK =+/SA* + AK* = a\/\/g—S va cosﬁ(z%:%.

Cau 17: Cho hinh chép S.4ABCD c¢6 day ABCD la hinh thang vuong tai 4, D, day lon 4B, canh bén S4
vudng goc voi day. Goi O 1a diém trén canh S4 va Q= 4,0+ S, M 1a mot diém trén doan
AD va M # A. Mit phing (o) qua QM va vudng gbc v6i mit phiang (SAD). Tim thiét dién
tao boi (o) va hinh chop da cho.

Loi giai
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A

D C

AB L AD
Ta co }:ABL(SAD) ma (a)L(S4D) nén 4B||(a).
AB 1 54

Qua M dung dudng thang song song véi AB cat BC tai N .

Qua Qdung dudng thang song song v6i 4B cat SB tai P.

Thiét dién 14 hinh thang MNPQ(MN//AB|| OP).

Do 4B 1 (SAD) suyra MN L (SAD)=> MN L QM => MNPQ la hinh thang vudng tai O, M

Céu 18: Cho hinh chép déu S.4ABC. Mat phang (&) qua A, song song véi BC va vudng gbc véi mit
phiang (SBC). Tim thiét dién tao béi (o) va hinh chép da cho.

Loi giai

S

Goi 7 la trung diém BC. Trong tam gidc SAI ké AH L SI(H e SI).

Trong tam gidc SBC, qua H ké dudng song song véi BC cit SB tai N, cit SC tai M .

Qua cach dung c6 BC||(AMN)(1).

_SILAH

Ma MN} = SI L(AMN)= (SBC) L (AMN)(2)
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A

Tt (1) va (2) suy ra thiét dién can tim 1a tam giac AMN .
D& thidy H 1a trung diém cua MN ma AH L (SBC)= AH 1 MN . Tam gidc AMN c6 dudng
cao AH vira la duong cao vira 1a dudng trung tuyén nén noé 1a tam giac can dinh 4.

Cau 19: Cho hinh chép déu S.4BCD . Mit phing (o) qua 4B va vudng géc v6i mit phing (SCD).

Tim thiét dién tao bdi (@) véi hinh chép da cho 1a

Loi giai

Goi I;J lan luot 1a trung diém ciia CD; AB .

Trong tam giac SIJ ké JK L SI, qua K ké duong thang song song véi CD cat SC tai M cat
SD tai N.

Ta d¢ dang ching minh duoc (4BMN) L (SCD).
Khi d6 thiét dién can tim 13 hinh thang ABMN . Vi hinh chép da cho 1a hinh chop déu nén suy
ra AN = BM . Vay thiét dién 1a hinh thang can.

Cau 20: Cho hinh chop S.ABCD c6 dady ABCD la hinh thang vudngtai 4 va D; AB =2a; AD=DC=a
,canh bén S4 =a va vudng goc véi ddy. Mt phiang (o) qua vudng gbc v6i mit phing (SAC).
Tinh dién tich cua thiét dién tao boi (a) v6i1 hinh chép da cho.

Loi giai

S

‘t_._._._._.-.-._-—-—.

p_.—

D C
Goi E 1a trung diém cia 4B = AECD 1a hinh vuéng nén DE | AC (1)

Mit khac S4 L (4BCD)=> SA L DE (2)
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Cau 21:

A

Tir (1); (2) suy ra DE 1 (SAC)=>(SAD) L (SAC).

e {(SDE):)SD
(SDE) L (SAC)

Vay thiét dién 1a tam giac SDE .

Taco SD=~/SA> + DA® = axJ2;SE =~/SA> + AE® = axJ2;DE = AC = DC\2 = a\2..

SD*\3  a*\3

= (a)=(SDE)

Do d6 tam gidc SDE déu c6 canh av2 nén §

ASDE —

4 2
Cho hinh chop S.ABCD c¢6 day ABCD la hinh chir nhat tim O v&i AB = a; AD = 2a . Canh bén
SA=a va vudng géc v6i day. Goi (o) 1a mit phang qua SO va vudng goc véi (SAD). Tinh

dién tich S cua thiét dién tao boi (o) va hinh chép da cho

Loi giai

Goi M ;N lan luot 1a trung diém 4D; BC . Khi d6 MN di qua O va

MN 1 AD
— MN 1 (S4D)
MN 1 SA
Tir d6 suy ra (@) =(SMN) va thiét dién can tim la tam gidc SMN .
2 2
Tam giac SMN vudng tai M nén S, :%SM.MN :% SA* +(%) AB=2 ;/5 .
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A

BN WY BAI TAP TRAC NGHIEM

Cau 1:

Cau 2:

Cau 3:

Cho hai mat phang (P) va (Q) song song v4i nhau va mot diém M khong thudc (P) va (Q)
Qua M c6 bao nhiéu mét phang vudng goc véi (P) va (Q)?
A 2. B. 3. C. 1. D. V6 s.
Loi giai
Chon D
Qua M c6 v s6 mit phang vudng goc v6i (P) ma (P) va (Q) song song v6i nhau nén ciing s&
¢6 vb s6 mit phang vudng goc vai ca (P) va (Q) )
Ménh dé nao sau day sai?
A. Hai duong thang phan biét ciing vudng goc véi dudng thang thi ba thi song song véi nhau.
B. Hai duong thang phan biét cing vuéng goc voi mat phang thi song song voi nhau.
C. Mot dudng thing va mot mat phang khong chira dudng thiang d6 ciing vudng goc voi mot

duong thang thi song song voi nhau.
D. Hai mat phing phan biét ciing vudng goc véi mot duong thang thi song song vdi nhau.

Loi giai
Chon A
Ménh d¢ & dap an A chi dung trong hinh hoc phang, khong ding trong khong gian.

Trong khong gian, cho mat phang (P) va duong thing d khong vudng goc voi mit phang (P) .
Hay chon ménh dé ding trong cac ménh dé dudi day.

A. T6n tai duy nhat mot mat phiang (a) chtra duong thang d va (a) song song voi (P) .
B. Khong ton tai mat phiang (Ot) chtra duong thiang d va (Ot) song song voi (P) .
C. Ton tai duy nhat mot mit phang (0{) chtra dudng thing d va (a) vuong goc voi (P)
D. Ton tai duy nhit mot duong thing A nam trén mit phang ( P) va A vudng goc voi d .
Loi giai
Chon C
A sai. Vi trong trudng hop d cit mit phang (P) nhung khong vudng goc (P) hodc d nim trén

(P) thi khong ton tai mat phing (0{) chtra duong thiang d va (OC) song song voi (P) .
B sai. Vi trong truong hgp d song song (P) t6n tai mot mat phang (a) chira dudng thing d va
(a) song song voi (P)

D sai. Vi ton tai vo s6 duong thang A ndm trén mat phing (P) va A vudng goc voi d trong cac

truong hop: d cét (P) nhung khong vudng goc (P) hodc d nim trén (P) hodc d song song

(P).
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Cau4: Cho hinh chép tir giac S.ABCD cé canh S4 vudng goc véi hinh vuong ddy 4ABCD . Nhan xét
sai la:
A. Tam giac SBC vuong tai B.
B. Tam gidc SDC vudng tai C.
C. Mit phang (SBC) vudng goc véi mit phing (SAB).

D. Mit phing (SCD) vudng géc véi mit phang (SAD).

Loi giai

Chon B

r

Ta co = BC L (SAB) = BC 1 §B = tam gidc SBC vudngtai B.

BC 1 AB
BC 184

Vay nhan xét A dang.

r

Ta co

BC 1 4B
{ L, = BCL (S4B)= (SBC) L (S4B). Vay nhan xét C dung.

CD L AD , ,
Ta c6 = CD 1 (S4AD)= CD 1 SD = tam giac SCD vudng tai D.

CD 1 54

Vay nhan xét B sai.

CD 1 4D
Ta co { = CD L (SAD)= (SCD) L (SA4D). Vay nhan xét D dung.

CD 1S4

Cau 5: Trong cac ménh dé sau, ménh dé nao sau day la ding?
A. Hai mit phang vudng goc v6i nhau thi moi duong thing nim trong mit phing nay sé& vuong
gdc voi mit phang kia.
B. Hai mit phang phan biét cing vudng goc v6i mot mit phang thi vudng goc véi nhau.
C. Hai mit phing phén biét ciing vudng goc véi mot mit phang thi song song véi nhau.
D. Hai mit phang vuéng goc voi nhau thi moi duong thing ndm trong mit phiang nay va vudng
goc v6i giao tuyén cua hai mat phing s& vudng goc v6i mit phang kia.
Loi giai

Chon D

Theo ndi dung dinh 1i vé hai mit phang vudng goc.
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AV

Céu 6: Cho hai mit phang (P) va (Q) song song véi nhau va mot diém M khong thudc (P) va (Q)

.Qua M c6 bao nhiéu mit phang vudng goc véi (P)va (Q)?

A. 2. B. 3. C.1. D. v6 s6
Loi gidi

Chon D

Goi A la dudng thang qua M va A vudng goc véi (P). Suy ra A vudng goc véi (Q) . Khi do

moi mit phing chira A déu vudng goc v6i (P)va (Q). Vay c6 vo s6 mit phang thda man.

Cau7: Trong cac ménh dé sau, ménh dé nao dung?

A. Puong vudng goc chung cua hai dudng thang chéo nhau thi vuéng goc véi mit phang chira
duong thang nay va song song voi dudng thang kia.
B. Mot duong thiang 1a dudng vudng goc chung cua hai duong thing chéo nhau néu nd vudng
gdc voi ca hai duong thang do.
C. Puong vudng goc chung cua hai duong thang chéo nhau thi nam trong mit phang chira duong
thang nay va vudng goc voi duong thang kia.
D. Mot duong thing 1a duong vudng goc chung ctia hai dudng thing chéo nhau néu né cit ca hai
duong thang do.

Loi giai

Chon A

Puong vudng goéc chung ciia hai duong thang chéo nhau thi vuéng goc v6i mat phing chira
duong thang nay va song song voi dudng thang kia.

Cau8: Cho hinh chép S.4BCD c6 ddy ABCD la hinh vudng tim O, SA L (ABCD). Khang dinh nao

sau day sai?
A. (SZZC)L(SAB). B. (S4B) L(ABCD). C. (SAC)L(ABCD). D. (SAC)L(S4D).

Loi giai

Chon D

r

Ta cé

BC 1 4B
{ L, = BCL (SAB) = (SBC) L (S4B).

Ta c6 SA L (ABCD) = (SAB) L (ABCD) va (SAC) L(A4BCD).

Cau9: Cho hinh chop S.ABC c6 day ABC la tam gidc vudng cén tai B, SA vudng goc voi day. Goi
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Cau 10:

A

M 1a trung diém cia AC . Khang dinh nao sau day sai?

A. BM L AC. B. (SBM)L(SAC). C.(SAB)L(SBC). D.(S4B)L(SAC).

Loi giai

Chon D

Xét phuong an A: AABC cantai B, M latrung diém 4C = BM 1 AC nén phuong an A dung.

BM 1S4

BM L AC =BM L (SAC) = (SBM) 1 (SAC) nén phuong an B dung.

Xét phuong an B: {

BC 1 AB

BC 1 (SAB BC) L (SAB) né 3 ing.
BCJ_SA:> C (S ):>(S C) (S )nenphu:onganCdung

Xét phuong an C: {

(SAB)N(S4C) =54
Taco: S AC L SA(SA 1 (ABC)) = ((SAB),(SAC)) = BAC = 45° nén phuong 4n D sai.

AB 1 SA(S4 1 (A4BC))
Cho hinh chép tir gidc déu S.4BCD . Tim ménh d¢ sai trong cac ménh dé dudl day
A. (ABCD) L(SBD). B. (S4B) L(A4BCD).
C. (S4C) L(SBD). D. (SAC) L(A4BCD).
Loi giai
Chon B
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A

= ((SAB),(ABCD)) _ SO =0

. I MO 1 AB
Goi M la trung di€ém cua AB . Suyra
SM 1 AB
Tam giac SMO vudng tai O nén ¢ = 90°.
Do d6 (ABCD) khéong vudng goc voi mit phing (SAB) .

Cau 11: Cho hinh chop S.4BC c6 day ABC la tam gidc can tai B, canh bén S4 vudng goc voi day, [
1a trung diém AC, H 1a hinh chiéu cua / 1én SC . Khang dinh nao sau ddy dung?

A. (BIH) L(SBC). B. (SAC) L(S4B).

C. (SBC) L(ABC). D. (S4C) L(SBC).
Loi giai

Chon A

BI L AC(gt)
Ta co: = BI 1 (SAC)>SC=SC LBI (1).

BI 1.S4(84 1 (A4BC))
Theo gid thiét: SC L IH (2).
Tur (1) va (2) suyra: SC L(BIH).Ma SC < (SBC) nén (BIH) L (SBC).

Céu 12: Cho hinh chép S.4BCD ¢6 ddy ABCD 1a hinh thoi va SB vudng goc véi mat phang (ABCD)

. Mit phing nao sau ddy vudéng goc véi mat phang (SBD)?
A. (SBC). B. (S4D). C. (SCD). D. (S4C).

Loi giai

Chon D
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AL
AC 1L BD
Tacc'){

= AC L(SBD)=> (SAC) L(SBD).
AC L SB
Cau 13: Cho mit phang (P) va mot diém M khong thudc (P). Qua M c6 bao nhiéu mit phang vudng
goc voi (P)?
Al B.2. C. V6 0. D. 3.
Loi giai
Chon C

Theo Iy thuyét c6 v6 s6 mit phang qua M va vudng goc véi (P).

Céu 14: Cho hinh chop S.ABCc6 day AABC la tam giac déu, canh bén SA4 vudng goc véi day, M 1a
trung diém AC, N 1 hinh chiéu ciia B 1én SC (nhu hinh minh hoa bén dudi). Khing dinh nao
sau day dang?

S

A. (BMN)L(SBC). B.(SAC)L(S4B). C.(BMN)L(ABC). D.(SAC)L(SBC).
Loi gidi
Chon A
Tac6:S4 L (ABC) = BM LS4
Ma BM 1 AC ( Tinh chat duong trung tuyén trong do tam giac déu)
= BM 1 (SAC)> SC = SC L BM (1).
Theo gia thiét: SC L BN (2).
Tir (1) va (2)suy ra: SC L(BMN).
Ma SC < (SBC)nén (BMN) L (SBC).
Cau 15: Cho tam giac déu ABC canh a. Goi D 1a diém dbi ximg véi A qua BC. Trén duong thiang
vudng géc v6i mit phang (4BC) tai D lay diém § sao cho SD = #. Goi I 1a trung diém

BC;ké IH vudng goc SA (H € SA). Khing dinh nao sau day sai?
A. SA L BH . B. (SDB) L (SDC). C.(S4B)L(S4C). D.BH 1 HC.

Loi giai
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A

Chon B

Tir gia thiét suy ra ABDC 1a hinh thoi nén BC 1L AD.

7

Ta co = BC 1L (SAD)=> BC L S4.

BC 1 AD
BC 18D

Lai c6 theo gia thiét JH L SA. Tird6 suy raSA L (HCB) = SA L BH(1).

Tinh duoc AIz#, AD =241 = a\J3 , SA> = AD* + SD* = 3"2‘/5.

Tacd AAHI - AADS = 7 _ AL = IH = ALSD =2 BC = tam gidc HBC c6 trung tuyén
SD AS AS 2 2
IH biang nira canh ddy BC nén BHC = 90° hay BH | HC (2)

Tir (1),(2)suy ra BH L (SAC)=>(SAB) L (SAC).

Cau 16: Cho tam gidc ACD va tam giac BCD nam trén hai mit phing vudng goc nhau va
AC = AD = BC = BD = a;CD = 2x . Vi gia tri ndo cia x thi (4BC) L (4BD).

A. a2, B. aﬁ. C. aﬁ. D. a3 .

Chon C

Goi 1,J lan luot 1a trung diém AB,CD .
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A

Suyra CI L AB;DI 1. AB ma (ABC)N(ABD)= AB.

Do d6 (4BC) L (ABD) < CID=90° & IJ = %CD .
_[(4cD) L (BcD)
Ta co: :>AJJ_(BCD):>AJJ_JB.
AJ LCD

Mit khac J4 = JB(AACD = ABCD) nén tam giac JAB vudng cén tai J .

Do d6 1J =£JA =g\/AC2 - JC? :%\/Cf —-x*.

2

B &

VQYT a’—x° =x<:>a2:3x2<:>x:a7.

Ciu 17: Cho hinh chép S.4BCc6 ddy la tam gidc vudng tai B; S4 1 (ABC). Goc gilta (SBC) va
(ABC) la gbc nao?

A. SBC. B. SBA. C. SCB. D. SCA.
Loi giai
Chon B

BC 1 4B

Ta co:
BC 1 8§54

}:BCL(SAB):BCLSB.

Suy ra ((SBC);(ABC)) = SBA
Céu 18: Cho hinh chop déu S.ABCD c6 tat ca cac canh déu bang a. Goi « 1a gbc giita hai mit phiang
(SBD) va (SCD). Ménh d¢ nao sau day ding?
A. tana =6 . B. tana:g. C. tanazg. D. tana =2 .
Loi giai

Chon D
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Trong mét phang(4BCD), goi O =AC N BD . Do hinh chép S.4BCD déunén SO L (ABCD)
Goi M la trung diém cta SD . Tam giac SCD déunén CM L SD.
Tam giac SBD c6 SB=SD =a,BD = a~/2 néntam giac SBD vudng tai S (dinh li Pytago ddo)
Suyra SB L SD ma OM || SB nén OM 1 SD.

SBD)N(SCD)=SD

(
Ta c6: {(SBD)>OM LSD = ((SBD)(SCD))=OMC .
(SCD)>CM L SD

= OC L (SBD)=OC LOM .

. OC 1L BD
Lai cé:
{OC 1 850

——  0C a2 2 £

Xét tam gidc vuong MOC, c6 tan CMO =—— —
OM 2 a

a2

Cau 19: Cho hinh chép S.4ABC c6 S4,5B,SC d61 mot vuong goéc nhauva SA=SC=a, SB = — Goc

gitta hai mét phang (SAC)va (ABC) béng

A. 30°. B. 45°. C. 60°. D. 90°.
Loi giai

Chon B

Goi M 1a trung diém AC nén SM L AC;BM L AC suy ra goc giira hai mit phang (SAC)va
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Cau 20:

Cau 21:

y

dng goc gitra hai duong thin ; an SMB
(ABC) bing géc giita hai dudmg th g(SMBM)b ¢ SMB

suy ra tam giac SBM vuodng can tai Snén goc

AC_a2
2

Tinh dugc AC =a~2;SM = >

SMB = 45° .

Cho hinh chép S.ABCD c6 day 1a hinh vudng canh a , tam gidc déu SAB nam trong mit phang
vudng goc véi dédy. Ta cd tan clia gbc tao boi hai mat phing (SAB) va (SCD) béng

A.?. B. 2. V2 D.ﬁ.

3 3

Chon A

Goi H 1a trung diém 4B
Ta co: H 1a trung diém AB thi SH L AB (vi tam giac SAB déu)

Ma {(SAB) LUABED) (4BCD)

(SAB)(ABCD)= AB

AB||CD

AB D)= AB// CD
SE(SAB)m(SCD)j(S )ﬂ(SC ) Sx /I AB /I C.

Mait khac {
(SAB)(SCD) = Sx
M {(S4B)> SH LSx = ((S4B),(SCD))=HSK , véi K Ia trung diém CD.
(SCD) > SK 1 Sx
Xét tam gidc HSK vudng tai H c6: tan HSK = [S—‘[_I{[{ = # = tan ((m)) = ¥ .
Cho hinh hop chit nhat ABCD.A'B'C'D', BC =a, AC =2a, A'A = a3 . Tinh goc gitta mit
phang (BCD'A') va mit phing (4BCD).

A. 30°. B. 45°. C. 60°. D. 90°.
Loi giai
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AL
Chon B
D' o
A5
) NG c
4 B
AB 1 BC

Ta co: ABCD.A'B'C'D' 1a hinh hop chit nhat=> { BA' L BC
(ABCD)(A'D'CB) = BC

Goc giita mat phang (BCD'A4") va mit phing (ABCD) la goc ABA'.

tanm:AA: a\3 :a\g:l:,@:%o_
AB J4c*—BC? a3

Viy goc gilta mat phiang (BCD'A') va mit phang (ABCD) bang 45°.

Cau 22: Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh chit nhat voi AB =a, canh bén SA vudng goéc
v6i ddy va S4 =a. Goc giita hai mit phing (SAD) va (SBC) bang
A. 45°. B. 30°. C. 60°. D. 90°
Loi giai

Chon A

Ta c6: (SBC) N (SAD) = Sx // BC /| AD
Ta d& dang ching minh dugc BC L (SAB)= BC L SB= Sx L SB

Lai co: S4 L (ABCD) =>SA L AD => SA L Sx

Vay géc gitta mit phang(SBC) va (S4D) la géc BSA = 45°.
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Cau 23:

Cau 24:

AL

Cho hinh chop S.4ABC, ¢c6 SAL(ABC),SA=3a, BC=a, tam giac ABC vudng tai B. Goi
G la trong tAm tam gidc SAB, (a) la mit phang chira CG va song song véi AB. Gid tri cta

cdsin goc tao boi hai mét phang («r) va (S4B) 1a

AP BV .2 p. Y3
5 3 2 2
Loi giai

Chon C

s

M

p c

E
B

Goi M, N lan luot la giao diém cta (o) v6i S4,SB ta c6 giao tuyén cia (o) va (SAB) la MN

Tacdé MN diqua G va song song voi AB

Ké NE song song voi SA, E € AB= NE 1 (ABC),NE =a
Ké EF song song v6i BC, F e AC:>EF=2?a
Ké FK songsong v6i SA, K e CM = FK :%

Dé thdy 4B L (NEFK)= MN L(NEFK)=> EN L MN, NK L MN

Do d6 géc tao boi hai mit phang (o) va (S4B) 1a (W)

Ké KI song song v4i EF |, I € NE = Isz?a
e o e NG
Khi d6 tam gidc NIK vuong cantai [ = cos(NE, NK) = ‘cos INK‘ = |cos 45°| = -

Cho hinh chép S.ABCD c6 day ABCD 1a hinh thoi tim O, duong thing SO vudng goc véi
mit phang (ABCD). Biét AB =SB =a~2, SO =a.Tinh tan ctia gbc giita hai mit phing (S4B)
va (SAD).

A.ﬁ. B. 1. C. 3. D. 242 .

|

2
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A

Loi giai

Chon D

Goi M trung diém SA4.Ta co ASAB cantai B=BM 1S4 (1)

Vi SO L (ABCD)=>SO L BD,laic6 O trung diem BD = ASBD can tai S

nén SD =SB =a~2 = ASAD cén tai D nén DM 1 S4 (2)

Lai ¢6 (S4B)~(S4D) =S4 (3)
Tir (1);(2);(3) = ((S4B),(S4D)) = BMD hodc ((SAB),(SAD))=180°~ BMD.
Xét ASOB vuong tai O = OB =\/SB* 50" = [(aV2) ~a* =a= BD=2a.

Xét AAOB vudng tai O c6 OA=+AB*~0OB> =A=>04=0C=a.

Xét ASOC = SC = a2 = OM :%SC: “22 .

BD 1 AC .
i = BD 1 (SAC) nén BD 1 MO . Mitkhac OD = OB nén ABDM can tai M .

BD 1 SO

Xét ABOM vudng tai O = BM =NJOM? + OB> =%:» DM = BM = “26 :

BM*+DM*-BD* -1 1
Xét ABDM =5 cos(BMD) = =~ == cos((S4B);(S4D)) =~
2BM.DM 3 3

Vay tan((SAB );(SAD)) =

Céu 25: Cho hinh chép tir giac déu S.4ABCD c¢6 M,N,P,Q lan luot 1a trung diém S4,SB,SC,SD . Tim
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54
ti 0 do dai B d¢ hai mat phing (ABPQ),(CDMN) vudng goc véi nhau.
A SA_NI g, 34 _JIs . 54 23 p. 54 _32
"AB 2 "AB 4 "AB 4 "AB 4

Loi giai

Chon A

Pit BC=a.Goi G',G lan luot 1a trong tAm cta (SBC),(S4D).

Pong thoi 1 = GG'nSO, H,E 1atrung diém AB,CD

Khi d6 ((4BPQ),(CDMN)) = (HI; IE)

Theo gia thiét ta c6: 10 = OF = %

Va SO:310:37a:>SA: SA% + AO? :“\éﬁ
Do d6: ﬁ:ﬂ
AB 2

2\/§a

Cau 26: Cho hinh chép S-4BC ¢p S === va 34 vuéng goc véi mit phang (4BC). Pay 4BC co
BC=a va Z?AE’ =150°. Goi M, N lan luot 1a hinh chiéu vuong goc cia A4 lén SB,SC . Goc
gitta hai mit phang (AMN) va (4BC) la
A. 60°. B. 45°. C. 30°. D. 90°.

Loi giai

Chon A
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A

A

=

Goi diém D € (ABC)sao cho DB L AB;DC L AC

Ta chimg minh duoc BD L (SAB)=> AM L1 (SBD)=> SD 1 AM

Tuong tu: SD L AN

Vay SD L (AMN); ma SA L (ABC) nén goc giita hai mat phang (AMN ) va (ABC) 1a géc giita

S4 va SD.
NI PPy S BC
Xét tir gidc ABDC 1a tir gidc ndi tiep va co6 AD =2R=——+~—=2a.
sin BAC

Xét tam giac vudng SAD, c6 tan ASD = 1;—5 =3 = ASD =60°.

Céiu 27: Cho hinh chép S.ABCD c6 SAvudng goc véi mit phang (4BCD), SA=a, ddy ABCD la hinh
thang vudng tai Ava B v6i AB=BC =a, AD =2a . Géc giita hai mit phang (SBC) va (SCD)

bang

A. 30°. B. 150°. C. 90°. D. 60°.
Loi giai

Chon A

Ta co: SD =+SA> + AD? = aJ5;SC =/SA*> + AC* = a\3;CD =~ CM?* + MD* = a2

= ASCD vuong tai C do
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A

SC*+CD*=SD* = SC L CD

ASAB ¢6 SB =+SA* + AB* = a 2
Tacd ASBC:SC* = SB* + BC* = ASBC vuodng
Trong ASBC ké BK 1 SC=K

Taco CD L (SAC) suyra CD L SC

Trong ASCD ¢6 CD L. SC,tr K ké KH //CD

Goc giita (SBC) va (SCD) la goc gitta BK va KH

aN2.a a\/g

ax/523

Xét ASBC ¢6 BK.SC=SB.BC= BK =

Xét ASBK ¢b SK =~/SB? —BK? = 2043

3

Trong ASCD c¢6 KH song song v&i CD nén theo dinh ly Talet

SH _SK_KH _2_ W, 242 o 2aV5
SO SC CD 3 3 3

Xét ASBD theo dinh 1y cosin trong tam giac: (ASBD c6 SB = a2 ;8D = BD = a5 )

SB*+SD*~BD* 2

cos BSD = = ma
2.SB.SD 245
2 2 2
cos BSH = \/E =SB +SH” - BH :BH:a\/%
2.5 2.SB.SH
2 2 2
cospiyy - KB +KH ~BH® _ NE)

2. KB.KH 2
Suy ra goc BKH bang 150° do d6 géc giita hai mat phang (SBC) va (SCD) béng 30°.

Céu 28: Cho hinh ling try dimg ABC.A'B'C’ c6 day 1a tam giac déu. Goi a 13 goc tao boi A'B voi mit
phing (ACC'4’) va B la goc gilra mit phang (A'BC') vé6i mat phing (AcC'd’). Biét
cot? @ —cot? f="1 (v&i m,n e N" vaphan sé 21). Khi d6 gia tri ctia bidu thirc T = m +2n bing

n n
A. T =3. B. T=5. C.T=17. D.T=9.
Loi giai

Chon C
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A

A

4K

Goi H,K lan luot 1a trung diém cua A'C’, AC.

AK?
BK? '

Khi do6 BKJ_(ACC’A'):a=(m)=3/147{:>cotza=

HK?
BK?*'

Do HK | A'C',BH L A'C' = B =((A'BC'),(ACC'4")) = BHK =5 cot’ 3 =

Khi do cot’a—co® g AK —HK® _ AH" _AK® 4K’ AK®

1
BK? BK®> BK? AB*>— AK> 4AK?—AK* 3’

Viym=1,n=3=>m+2n=7.
Céiu 29: Cho hinh 1ap phuong ABCD.A'B'C'D' c6 canh bang a. Goi a 1a goc gitra hai mit phing
(ACD') va (ABCD) . Gié tri clia sinar bang:

AL B L c. Yo D. 3
V2 NE) 3
Loi giai
Chon C

B’ c'

A D’

P ST
.

Al /D

(ACD")N(ABCD) = AC
OD' = (ACD')

OD = (ABCD)

OD' L AC,0D L AC

n GV. Phan Nhat Linh - @& SDT: 0817 098 716

Ta cé: :((W))=(O/DTE))=&.




Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

Cau 30:

Cau 31:

AV

Suy ra goc giira hai mat phang (ACD') va (ABCD) bang (OD'%) :

Xét tam gidc ODD' vuong tai D, sina = DD DD = a == %

oD \pp” +oD? \/ (a
a’+
Cho hinh chép SABCD c6 day ABCD 1a hinh vudng canh bang 2a, tam gidc SAD can tai S
nam trong mit phang vudng goc véi mat day va co duong cao SH = a3 Goi M 1atrung diém
cua BC . Gié tri tang cua géc giita hai mét phang (SDM )va (SAM ) bang

A,%@_ W21 c. 2L p, V21

5 o4 To21

2
2

Chon B

D C

Taco: Ké DK L SM = AK 1 SM (vi ASDM = ASAM ).

Suy ra: ((/Sm) = (T)ZA\K) = DKA

Trong ASHM vuong tai H c6 SM :\/SH2 + HM? :\/3a2 +4a> =av7.

SHHM a\32a 2a\21

Suy ra: HK.SM =SH.HM = HK = = = .
SM a7 7

—— DH 7 721
Trong ADAK can tai K (vi DK = AK ) ta ¢6 tan DKH = =a .= .
HK 2a~21 42

27@

—— 2tanDKH : 421
Vay tan DKA = — =20 = 42 21

1—(tanlj{?[)2 1{7\/5}2 S
42

Cho hinh 14p phuong ABCD.A'B'C'D' canh a. O 1a giao diém cua AC va BD, I 1a diém déi

|
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AV

xung v6i O qua (4'B'C'D'). Mat phang (14D) cit A'B' tai M . Cosin goc giita (MAD) va

(MBC) bang bao nhiéu?

A. 13\/ﬁ. B. —13\/5. C. 15\/3. D. 17317 .
85 85 85 85
Loi giai
Chon A

Trong (A'C'AC), goi E=IANA'C'. Trong (B'D'BD), goi F'=IDNB'D".
Suy ra (IAD)N(A'B'C'D') = EF.
Trong (A'B'C'D"), ké EF cit A'B' tai M , goi O'= A'C'\B'D'

EF//AD EF//A'D'

E, Flan luot 1a trung diém cua I4,ID = 1 = 1
EFZEAD EFZEA’D'

Suy ra E, F lan luot 14 trung diém 0'A4',0'D"
Suy ra EF//A'D'. Do d6 MF la giao tuyén cuia hai mit phang (MBC) va (MAD).

(MBC) ~(MAD) = MF
Ta ¢6: { BM L MF (do MF L (4'B'BA))
AM L MF (do MF 1 (4'B'BA))

Suy ra ((MAD),(MBC)) = AMB.

J17 5

Xét AAMB co: AB:a,AMzTa,BM:Za.

2 2 2
Suy ra: cosAMB=BM tAM” - 4B =13\/ﬁ.

2.BM .AM 85
Cau 32: Cho hinh chop déu S.ABCc6 ABC 1a tam giac déu canh a, canh bén S4 = a\éa . Gia tri goc
a giita hai mét phang (SBC) va (ABC)bang
A. 30°. B. 45°. C. 60°. D. 90°.

Loi giai
Chon C

Goi G 1a trong tim ctia A4BC. Vi hinh chép S.ABC déunén SG L (ABC).
Trong mét phang (4BC),ké AM L BC.
Ta c6: GM 1a hinh chiéu cia SM  trén mit phang (4BC) nén SM L BC.

Lai co:
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y

(SBC)(A4BC)=BC
(SBC)>SM L BC = ((SBC)(ABC))=5SMA=SMG.
(ABC)> AM 1 BC
1 a3 a3

Xét AABC déu co AM 1a duong trung tuyén, G 1a trong tim nén GM = %AM =37 "6

Tam giac SMB vudng tai M nén:

2 2 5
sw? = s g = V2 —(ﬁj =L Ssm=2L.
6 2 3 V3
Tam gidc SGM vuong tai G nén:
COSL%=G—M=£.£=12>S/]M\(;=6OQ.
SM 6 a 2

Cau 33: Cho hinh ling try xién ABC.A'B'C’c6 day la tam giac déu ABC . Hinh chiéu ciia A' 1én mit
phang ABC la trong tim G , hinh ling try c6 canh bang 6a va canh bén bang a21. Gée gitra
hai mit phing (4'BC) va (ABC) béng
A. 60°. B. 30°. C. 90°. D. 45°.

Loi giai

Chon A

Goi M la trung diém cta canh BC.

Tam giac ABC déu nén ta co: AM L BC (1).

Hinh chiéu cia A4'la trong tim G nén 4'G L (ABC)= A'G L BC (2).
Tir (1) va (2) tasuyra BC L(A'GM )= BC L A'M .

- — -
—

Ta lai ¢6 (ABC)(A'BC)=BC = ((A'BC);(ABC))=(GM;A'M )= AMG = ¢
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V' S S
Ta c6: GM :%AM :%m?:ﬂ?; AGz%GM =2a\3

Tam gidc A'AG vuéng tai G nén: A'G =\ A4~ AG? =\/(a@)2—(2aﬁ)2 -y

AG  3a
GM a3

Ta co: tang = x/g.Suyra @ =060°.

Cau34: Cho hinh chép SABCDco day ABCD 13 hinh binh hanh 4B=3a AD=a BAD=120"
SA L (ABCD) va SA=a_ Goi M 1a diém trén canh SB sao cho SM = %SB, N 14 trung diém

ctia D . Tinh cosin goc giira hai mat phing (AMN) va (ABCD)

A, V165 g, 2715 c. V3 p, Y13
55 55 4 4
Loi giai
Chon A
S
A
PN\ M
XN
LT I\ T\
N L F N .
/ \ ™~
x’f \\\ 3a \\\
/ R, . . TR W,
/ a4 Y o
x’; -'._—_ \ //(!
D& C

Ta co: SB=+/SA> + AB? = a10 = SM = “‘/ﬁ.

10

Lai c6: SB.SM =a”> =SA> = AM 1. SB.Do SA=AD=a= AN 1 SD.

Mit khac: Xét AABD c6: BD® = AB* + AD* —2AB.AD.COS120° =9a* +a* + 2.3a.a% =13a’
= BD=a\13 .

Dung dudng tron ngoai tiép tam giac ABD co duong kinh AK

AB 1 BK
{ = BK 1 (SAB)= BK L AM.

SA L BK
Do d6 AM L (SBK)= AM 1 SK.

Ly luan tuong tu: AN L SK . Suyra SK L (AMN).
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Cau 35:

Cau 36:

AL

Theo gié thiét: SA L (ABCD), suy ra ((AMN)(ABCD)) = (S4;SK) = 4SK .

BD a\/ﬁ_ 2a\/§

Ap dung dinh 1y sin vao AUBD = AK =2R =

sin BAD 3 3
2
55 __
Xét ASAK c&: SK =\ISA* + AK? = “\‘g v cos ASK :5_2 :_;25 .

Cho hinh 1ap phuong ABCD.A'B'C'D’ ¢6 canh bing+/3 . Mit phing (er) cét tat ca céc canh
bén ciia hinh 13p phuong. Tinh dién tich thiét dién ciia hinh 1ap phuong cat bdi mat phang (a)

biét (a) tao vGi mit phang (ABB'A/) mot goc 60°.

A. 243, B.3. C. 6. D.ﬁ.
2 2
Loi giai
Chon A
Cc’ B’
/*P‘\
/ : \\\\\\
;! ~
, / : AV ~~<
D'f—— N
/ |
/ |
e L-/7B
/// ‘5\\\\\.["
/ M
D A

Goi M,N,P,Q lan luot 1a giao diém cta () véi céc canh bén 44, BB’,CC’,DD’.

Thiét dién ctia () v6i hinh 13p phuong 1a hinh binh hanh MNPQ.Ké QH vudng goc véi MN
, OK vudng goc véi A4’ . Suyra HK 1 MN .

(MNPQ)N(ABB'A")= MN

Vi {QH L MN = ((MNPQ),(4BB'A')) = (OH,HK )= OHK = 60°.
HK | MN
. K K
AQKH vuong tai K nén s1n60°:Q—:>QH:.Q—O:2; KH = OK =1.
OH sin 60 tan 60°

Do d6 ta tim duge MN = /3. Vay dién tich cua thibt dién S, = 2v/3 .

Cho hinh chép S.ABCD ¢6 SA = AB\/3, SA L(ABCD), ABCD la tir giéc ndi tiép duong tron

|
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

A

duong kinh AC, ACB =60°. Goi H,K lin luot Ia hinh chiéu vudng goc ciia 4 trén SB va SD
. Tinh tan ciia goc hop boi mit phing (AHK ) va mat phang (ABCD) .

23 NE) 2
A. T.

B. —. C.—. D.

Do | W

Chon C

S

T gia thiét: ABCD 1a tir giac noi tiép duong tron dudng kinh AC nén tam gidc ABC vudng
tai B vatam giac ADC vuong tai D, doddé AB L BC,AD 1 DC.

Nhan thdy: 4H L SB, ma AH L BC (do BC L AB,BC L SA=> BC 1 (SAB))

= AH 1 (SBC) = AH L SC (1)

Lai c6: AK L SD, ma AK 1L CD (do CD L AD,CD 1 SA= CD 1(S4D))

= AK 1 (SCD) = 4K 1L 5C (2)

Tu (1),(2) suy ra SC L (AHK).

Mit khac S4 L (ABCD)

Ta duoc géc giita hai mét phang (AHK ) va (ABCD) la géc gitra hai dudng thang S4,SC.
= ((4HK),(ABCD))= ASC

AB

w B
Ta co: tanA/S\C:AC=Sin6OO= 2 =i,L=g
AS  ABY3Z  4ABY3Z 3B 3
Céu 37: Cho hinh chép S.ABCD c6 ddy ABCD 14 hinh vudng c6 d6 dai duong chéo bang a2 va 54
vudng gbe véi mit phing (ABCD) . Goi a 1a géc giita hai mat phang (SBD) va (ABCD). Néu

tana =+/2 thi goc giita (SAC) va (SBC) béng
A. 90°. B. 45°. C. 60°. D. 30°.
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

A

Loi giai

Chon C

Goi O la giao diém cia AC va BD

BD 1 AC
ac()'{ L = BD 1 (SAC)= BD 1 SO

(SBD)\(ABCD)=BD
Do d6:1 AC L BD, AC < (4BCD) = ((SBD),(4BCD)) =(40,50) = S04 =
SO L BD,SO < (SBD)

ASAO vudng tai A co: tana:%:SA:AO.tanazg-\E:a

Trong ASOC ké duong cao OI,(1 € SC)

SC Lol

Ta c6: = SC 1 (BIO)= SC L BI
SC L BD,(BD L1 (SAC))
(SAC)~(SBC)=SC

Do dé: 01 1 5C,01 = (S4C) = ((SBC),(S4C)) = (01, B1 ) = BIO
BI 1. SC,BI < (SBC)

AICO ~ ACS(g-g)= 2 =9 w10-us. 9, a2 _aJ6
AS CS JAC? + AS? 22a*+a® 6
a2

ABOI:tan 810 =22 = 2 _ 3 Blo =60

oI a6
6

Vay ((SBC).(s4C)) = 60°
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

AL

Céu 38: Cho hinh chép tam giac déu S.ABC dinh S, c6 d6 dai canh day bang a. Goi M va N lan luot 1a
trung diém cua cac canh SBva SC . Biét mit phang (AMN ) vudng goc voi mit phang (SBC )

Tinh dién tich tam giac AMN theo a.

2 2 2 2
A.“*/E. B.‘“/E. c.“‘/g. D.“*/g.
24 16 8 4
Loi giai
Chon B

Ta thay do hinh chop S.4ABC dinh S 14 chop tam gidc déu nén AB = BC = AC = a.
ASAB = ASAC(c.c.c) = AM = AN.

Do d6 tam giac AMN cantai A.Goi H 1a trung diém ctia MN thi AH 1 MN val la trung diém
cua BC.

(AMN) L (SBC)
(AMN)N(SBC)=MN = AH 1(SBC)= AH L SH;AH L SI Xét tam gidc SAI ¢ duong
Trong(AMN) :AH 1 MN

AH vira 1a trung tuyén vira 1a dudng cao nén tam giac SAI can tai A.

Tam gidc ABC déu canh a = Al = % =S4 =SB.

2 2
Xét tam giac SBI vudng tai I nén SI =~/SB* - BI* :‘/3%_% =4

No
Ta o SH =87 =4
' 20 22
2 2
Xét tam giac ASH vudng tai H nén AH =~/S4> — SH> =,/3i—“— =ﬁ.
4 8 22
1 1 a\/g a _az\/ﬁ

Viy S, =~ AHMN =~ 22 2 _
W S =5 22022 16
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

Cau 39: Cho hinh chép S.ABCD c6 ddy ABCD la hinh thang vudng tai 4 va B, canh bén S4 vudng
goc v6i mit day va SA=av2, AD =2A4B =2BC =2a. Cosin cia goc giita 2 mat phing (S4D)
va (SCD) bang

NRES B e ¥ p. L
V2 2 2 2
Loi giai
Chon D

Goi M la trung diém AD thi ABCM 1a hinh vudng nén CM L AD suyra CM L (SAD).

Ké MH 1 SD (H e SD) thi SD L (CMH).

(S4D)N(SCD) = SD _ i
Ta c6 nén goc gilta (S4D) va (SCD) la goc MHC .

SD 1 (CMH )
Trong ASAD thi tan SDA = 4= Y2 ‘f sin SDA = £
AD
Trong AMHD vudng tai H thi sin SDA —@:MH —£
Trong AMHC vuodng tai M thi HC =\ MC*> + MH* = ’a +
a3
—  MH 1
Suy ra: cosMHC =——= S
HC 243 2
3

Cau 40: Cho hinh chop S.ABC c6 day ABC la tam giac vuong tai dinh A, canh BC =3a, AC = a6 ,

cac canh bén S4 =SB =SC = 3a2\/§ . Tinh géc tao béi mat bén (SAB) va mit phang day (ABC)
A. 30°. B. 60°. C. 90°. D. 45°.
Loi gii
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

A

Chon B

Vi hinh chép S.ABC c6 S4 =SB = SC vaday ABC latam giac vuong tai 4 nén SH L (ABC)

v6i H 1a trung diém cta BC.
Dung HK | AB(K € AB).

Ma AB L SH (SH L (ABC)) nén AB L (SHK).Tirdosuyra AB L SK .

(S4B) ~(ABC) = 4B
Ta c6: { HK < (ABC),HK L AB => ((m)) - (m) - SKH .
SK < (S4B),SK 1 AB

HK = % _ a6 (vi HK la dudng trung binh ctia AABC).
2 2
SH =~[SC* ~HC* = \/[3“2*5 J _(37“} - 3“;5 .

tanS/K?I=S—H=\/§:>S/K?I=6O°.
HK

Vay goc tao bdi mit bén (SAB) va mat phang déy (A4BC) béing 60°.
Céu4l: Cho hinh chép S.4BC c6 SCL(ABC) va tam gidc ABC vudng taiB. Biét

AB=a, AC = a3 va goc giira hai mit phing (S4B), (SAC) bang a véicosa = \/g Tinh

do dai SC theo a

A. SC=+/6a. B. SC =26a. C. SC=+7a. D. SC=6a.
Loi giai

Chon D
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

A

S

(BH LAC _ [HK 154
“VHeac K e S4

SA=(SAC)N(S4B)
Khi d6: { HK 1 SA,HK  (SAC)=>((SAC),(S4B))=(HK,BK)=HKB =0 .
BK | S4,BK —(SAB)

Tacd: BC=+AC? — AB* = av2 .

BABC _a\2a a\/_

BH =
AC af f
COSx = \/7
:>sma \/7
ae[0900

a2
_BH 3 a8

Do d6:; sina = ﬁ )
BK Csina / \/7

AB 1 SA
Ta co: :>ABJ_(SBC) = AB 1 SB.
AB 1 BC

Khi d6 tam gidc SAB vudng tai B.

Do do: 12= 12+ 12 :>S32=38a2:>SB=\/§a.
BK AB SB

Tam giac SBC vuong tai 4. Khi d6: SC =+/SB*> —BC* =6a.

Cau 42: Cho hinh chop S.ABCD c6 ddy ABCD la hinh vuong canh a, canh bén S4 vudng goc véi day
va SA=a\2 . Goi H,K lan luot 1a hinh chiéu vuong goc cua A4 trén SB,SD. S6 do cua gdc
tao boi mit phang (AHK )va (ABCD) bang

A. 90°. B. 30°. C. 60°. D. 45°.
Loi giai
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

A

Chon D

Ta c6: ASAB =ASAD(c—g—c)
Tir do suy ra: AH = AK = Tam gidc AHK céntai 4. (1)

SH _ 5K 1K //BD,mi BD L(SAC) = HK L (SAC)= HK L AE .(2)

SB SC
Tur (1) va (2) = AE vira la duong cao, vira la dudng trung tuyén.

Xét tam giac S4B vuong tai 4 co:

SB=+/S4* + AB> = a3 ;AH.SB:SA.AB:AHzé

? H HE 2 2 2 av?2 2
S—HZSA2zz,méHK//BDnénS—=—=—:>HE=_BO=_.a‘/7=a‘/7
SB  SB*> 3 SB BO 3 3 372 3
= AE =N AH’ - HE® =§a =S, :%AE.HK:%AE.zHE: 2\9/5 a.

Dung HI//SA va KF//SA, khi & I,F lan luot 1a hinh chiéu cia H,K trén mit phiang
(ABCD) = Tam gidc AIF 1a hinh chiéu vudng goc ciia tam gidc AHK trén mit phang day.

Taco: AF = AT =2 AB=24q =S L grar-2a
3 3 2 9

Khi do6: cosa:izmzﬁza:%".
S Sk 2

Viy géc tao boi mit phang (AHK )va (ABCD) bang 45°.

Cau 43: Cho hinh lang tru ABC.A'B'C', ¢6 ABC la tam giac vuong tai 4, AB a3 , AC=2a va
BB'=a~/2 . Hinh chiéu cia B’ trén mit phang (4BC) la trong tim G cua tam gidc ABC . Tang

goc giita hai mét phing (4CC'A’) va (ABC) bang
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

’\/_’
1 1 1 42
Ao %. B- m. C- m. Do T.

Chon A

Goi M 1a trung diém AC, ta c6 BM = AB*+AM? =2a, BGz%BM:% va

B'G =+/BB”? —BG* = "32 .

Ké GI L AC va A'H 1 GI tai H thi tr gid\c A'B'GH 1a hinh chit nhét.

Taco A'H=B'G=4?a, GH = A'B'=a\3 ma GI=%AB=a33 :>1H=2“3*6
AC LIH ,

Mat khac, ta ¢6 = AC L(A'IH)
ACLAH

= gbc gifta hai mit phing (ACC'4") va (4BC) 1a A'IH

Xét tam giac A'IH vuodng tai H co tan AIH = A7 = L
IH 6
Cau 44: Cho hinh chép S.ABC c6 ABC latam giaccantai 4, AB=a, BC = a3 Canh bén S4 vuong
gbc v6i mit day. Tinh gée tao bi hai mat phang (SAB) va (SAC).
s,

A. 30° B. 120° C. 60° D. 90°
Loi giai
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A

Chon C
Ta cé(SAC)ﬂ(SAB):SA
AB < (SAB),AB L SA do SA L (ABC).

AC < (SAC),AC LS4 do SA L(4BCD).

Do d6 ((SAC),(SAB))=(4B,AC).

2 2 2 2 2 2
Khi d6: cosBAC:AB +AC”-BC _a +a23a :_l
2.AB.AC 2a 2

Do d6 BAC =120". Do do ((SAC),(S4B))=(4B,AC)=60°

Cau 45: Cho hinh chép S.ABCD c6 ddy ABCD 14 hinh vudng c6 do dai duong chéo bang a2 va S4
vudng goc véi mit phang (ABCD) . Goi a la géc giira hai mat phing (SBD) va (ABCD). Néu

tana =~/2 thi goc giira (SAC) va (SBC) bang
A. 90°. B. 45°. C. 60°. D. 30°.
Loi gidi

Chon C

Goi O 1a giao diém cua AC va BD
BD 1 AC
Ta co:
{BD 154
(SBD)(ABCD) = BD
Do d6:1 AC L BD, AC = (4BCD) = ((SBD),(4BCD)) =(40,50) = S04 =
SO L BD,SO c (SBD)

= BD 1 (S4C)= BD 1 SO

ASAO vubdng tai 4 co: tana:j—é:SA:AO.tanazg-\E:a

Trong ASOC ké duong cao OI,(1 € SC)
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AL
SC Lol
Ta co: = SC L(BIO)= SC L BI
SC L BD,(BD L1 (SAC))
(S4C)N(SBC)=SC
Do dé: | 01 L. SC,01 < (SAC) = ((SBC),(54C)) = (01, BI )= BIO
BI 1 SC,BI = (SBC)
(e, co a2 a6
AICO~AACS(g-g)=>—=——=10=AS" =a- =
(e=2) A4S CS VAC? + 4S? 2N2a’ +a* 6
a\2
ABOI:tanBI0 =29 - _2__ 5 Blo- 60
| o1 aVe
6

Vay ((SBC).(s4C)) = 60°

Cau 46: Cho hinh chép S.ABCD c6 day ABCD la hinh thang can, AB = BC =CD =a, AD =2a . Canh
bén SA vudng goc véi mit phang ddy va SA = a (tham khao hinh v& bén).
S

Géc giita hai mét phang (SCD) va (ABCD) bang

A. 30°. B. 90°. C. 45°. D. 60°.
Loi giai

Chon A
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A

AM =BC=A4B=a . _ .
i = Tw gidc ABCD 1a hinh thoi canh bang a

" amie
= CM = AM = MD => AACD vudng tai C = AC 1 CD = SC 1 CD.
Ma (SCD) N (ABCD) = CD = ((SCD),(ABCD)) = (SC,AC) = SCA.
Taco: SA=a

AC=AAD* —CD? = - =3 = tanSCA=A -4 _ 1 seu-30.

AC ax/g \/§

Ciu 47: Cho hinh chép déu S.ABCD ¢6 day ABCD 14 hinh vudng canh bing a~/2, canh bén S4 =2a.
Cosin clia goc gilta hai mit phang (SDC) va (SAC) béng

Chon C

BD 1 AC _
Taco: o o = BD 1 (SAC)= BD 1L SC.K¢é DE 1 SC, khi d6: SC L (BED)

(S4C)N(SDC)=SC

= ((84C),(SDC)) = (OF, DE)

BD=a22=2a =0D=a.
SO =SC*-0C? = /(2a)" —a* = a/3.

Trong ASOC: ! ! 1 = ! L=i.:>OE=§.

= + +
OE* 0S* ocC’ (a @)2 a’ 3da’
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A

C 7 D

2
Goi / 1a trung diém CD nén CI = a\2/§’ SI =+/SD? — ID? —\/(2a)2 _[a‘z/z] - a4 ]

2
S, —tsrep=Lpesc =2 (5 - pE2a= pE=-9YT.
2 2 2 2
2 2
a\/g aﬁ 2
—= |+ = —a
OE* + ED* —OD? 2 2 J21
CosOED = = = .
20E.ED 5 a3 a7 7
2 2

Do dé, cosin ctia goc gitra hai mit phang (SDC) va (SAC) bang V21

Cau 48: Cho hinh chop S.ABCD c¢6 day ABCD1a hinh thang vudng tai 4 va B, biét AB=BC=a,
AD=2a, SAL(ABCD), S4= a2 ( tham khao hinh v&). Goc giita hai mit phang (SCD) va
(ABCD) bang

A. 30°. B. 45°. C. 90°. D. 60°.
Loi giai
Chon B
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AV

Goi E la trung diém cia AD suy ra AECB 13 hinh vuong=> CE = AE = %

Xét tam gidc ACD c6 trung tuyén CE = %AD nén AACD vuodng tai C

CD 1 AC
CD 1 S4,(S4 L(ABCD)) (CD 1(SAC)

= = =CD L SC
ACNSA={4} SC = (84C)
AC,S4 < (SAC)

(SCD)N(ABCD)=CD
Ta ¢6:4 AC L CD; AC = (ABCD)
SC 1 CD;SC = (SCD)

((SCD(4BCD)) - (AC35C) - S
ASAC vuéng tai A = tan SCA :j—/é 1= SCA=45°
Cau49: Cho hinh chép S.4BC c¢6 SAB=SBC =90°, AB=a, BC =a~J2, ABC =135°. Tinh goc giita

a3

hai mit phing (S4B), (SBC) biét khoang céch giita hai duong thang SA va BC 1a =

A. 30°. B. 60°. C. 90°. D. 45°.
Loi giai

Chon A
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Cau 50:

7 A AL
Goi D la diém sao cho tir giac ABCD la hinh thang c6 A=D =90°, AB=DA=a; DC=2a.
AB 1 AD
Khi d6 = AB 1 SD
AB 1 S4
BC 1 BD
= BC L SD
BC 1 SB

Do d6 SD L (ABCD)

Goi M 1a trung diém ctia CD => ABMD 1 hinh vuéng; ABCM 1a hinh binh hanh
Goi O =AM nBD

BC//AM = d(SA4,BC)=d(BC,(SAM ))=d(B,(SAM))=d(D,(SAM))=DH =—=~

Véi H 14 hinh chiéu vudng goéc caa D 1én SO.
Goi 1,J 1an luot 14 hinh chiéu vudng goéc cua D 1én SB,SA = DI 1 (SBC);DJ L(S4B)

= ((S4B);(SBC))=(D1,DJ)=1IDJ .

1 1 1 1 1 1 1 1 1
Ta co > = st— > = > - = > s=—F=>8D=a.
DH® DO” SD SD° DH” DO a3 a2 a
3 2
Xét tam giac SIJ vuong tai J cé Slzg;SJ:azz.
NE)

cosﬁlzﬁz—:ﬁ]:fim.
DI 2
Vay ((S4B);(SBC))=30°.

Cho hinh chép S.ABCD c¢6 day ABCD 1a hinh thoi tim O, duong thing SO vudng goc véi
mit phang (ABCD) . Biét AB =SB = a2, SO = a. Tinh tan ctia g giita hai mit phing (S4B)

va (S4D).

A.g. B. 1. C. 3. D. 2V2
Loi gidi

Chon D
S

- ’ T
e g———

~
-
-

1
/A A
/’L\ Y
7’ A
b \_‘k
-- 0]

/

-
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A

Goi M trung diém SA4.Taco ASAB cantai B=BM LS4 (1)

Vi SO L(ABCD)= SO LBD, lai ¢c6 O trung diém BD = ASBD can tai S nén
SD =SB =a2 = ASAD cantai D nén DM 1S4 (2)

Lai c6 (SAB)N(SAD) =S4 (3)

Tir (1);(2);(3) = ((S4B),(S4D)) = BMD hoic ((S4B),(SAD))=180°~ BMD.

2
Xét ASOB vuodng tai O = OB =~/SB* - SO’ =,/(a\/§) -a’=a=BD=2a.

Xét AAOB vudng tai O c6 OA=\AB*-OB* =4=04=0C=a.

Xét ASOC:>SC=a\/§:>OM=%SC=a

2
7

1

Vi = BD J_(SAC) nén BD 1 MO . Miat khac OD = OB nén ABDM cantai M .

BD 1 AC
BD 1 SO

Xét ABOM vuong tai O = BM =~JOM* + OB’ =

a6 a6
2

= DM = BM = 5

2 2 2
Xét ABDM = cos(BMD) = 24+ PM_—BD =_?1:>cos((SAB);(SAD))=

W | —

2BM.DM

Vay tan((S4B );(S4D)) =
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QUAN HE VUONG GOC
TRONG KHONG GIAN

BAI @ KHOANG CACH .
%

IY.Y Y LY THUYET CAN NHO

Khoang cach tir mot diém dén mét dwong thiang, dén mét mit phang

sy,

Khoang cach tir mot diém M dén mot duong thing «, ki hiéu d (M ,a), 1a khoang cach gitta M va hinh
chiéu H cua M trén a.
Khoang cach tir mot diém M dén mot mit phang (P), ki hiéu d (M ,(P)) , 1a khoang céach gitra M va
hinh chiéu H cia M trén (P).
Chi y:

o d(M,a)=0 khivachikhi M ea;d(M,(P))=0 khiva chi khi M e(P).

e Khoang cach tir dinh dén mat phiang chira mat day ctia mot hinh chop dugc goi 13 chiéu cao cia
hinh chop do.

Nhén xét: Khoang cach tir M dén duong thiang a (mit phing (P)) 1a khoang cach nho nhét gitta M va

mét diém thudc a (thudc (P)).

Khoang cach giira cac dwong thang va mit phang song song, gitra hai miat phang song song
N

Khoang céch gifra dudng thing a va mit phang (P) song song véi a, ki hiéu d (a,(P)), 1a khoang cach
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A

M (P)
i

(@)
A

Khoang céch giita hai mét phang song song (P) va (Q), ki hiéu d ((P),(Q)) , 1a khoang cach tir mot diém

o

bét ki thudc mit phang nay dén mit phang kia.
Khodng c4ch giita hai duong thang song song m va n, ki hiéu d(m,n), 1a khoang cach tir mot diém thuge
duong thang nay dén duong thang kia.

Chu y: Khoang cach giita hai day ctia mot hinh ling tru duoc goi 1a chiéu cao ciia hinh ling try do.

Khoang cach giira hai dworng thing chéo nhau

a

Mo

Puong thing A cit hai duong thiang chéo nhau a,b va vudng goc véi ca hai dudng thing do duoc goi 1a
duong vuodng géc chung ciia a va b .

Néu duong vudng goc chung A cit a,btuong ing tai M, N thi d6 dai doan thing MN dugc goi 1a khoang
cach giita hai duong thang chéo nhau a, b.

Nhén xét:

b~/ [=7

Khoéng cach giita hai duong thiang chéo nhau biang khoang cach gitta mot trong hai duong thing d6 dén
mit phang song song véi nd va chira duong thang con lai .

Khoang cach gitta hai dudng thang chéo nhau bang khoang cach gitra hai mit phang song song, twong
g chtra hai duong thing do.
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TOAN 11 - KET NOI TRI THU'C

ALY
BN rHAN LOAI VA PHUONG PHAP GIAI TOAN

Dang 1: Khoang cach tir mot diém dén mot dwong thang

]

K H
Céch tinh khoang cach tir mot diém dén mot duong thang:
e Xac dinh hinh chiéu H cia diém M trén duong thang a
e Khidétaco: d(M,a)=MH

Tinh d6 dai MH bang kién thtc hinh hoc phang co ban, cac dinh 1y va hé thirc luong trong tam
giac.

Vidu 1: Cho hinh chép S.4BC trong d6 SA, AB, BC vudng goc v6i nhau timg doi mot. Biét SA =3a
, AB = a«/g , BC =a . Tinh khodng cach ttr B dén SC.

& Loi giai

Vi S4, AB, BC vudng goc voi nhau tirng d61i mot nén CB L SB.
Ké BH 1 SC.Khido6 d(B;SC)=BH .

Ta cb: SB =+/SA% + AB* =942 +3a® = 23a.

) 1 1 1 SB.BC 3
Trong tam giac vuong SBC ta co: = + = BH =———=2a,|—.
sHme s BH?* SB* BC? JsB? + BC? 13

Vidu 2: Cho hinh hop chit nhat ABCD.A'B'C'D' ¢6 AB=a, AD =b, A4’ = c. Tinh khoang céch tir diém
A dén duong thang BD' .

& Loi giai
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Do AB 1 AD' nén tam giac ABD' vudng tai A. Trong tam giac ABD' ké duong cao AH thi
AH =d (4, BD')

Trong tam giac ADD' ta c6: AD' = \/AD2 +DD"* = \/b2 +c?

Mit khéc: BD' =~ AB? + AD"? =~Ja® +b? + ¢

ABAD'  avb’ +c?

Xét tam giac ABD': AH.BD'= AB.AD' = AH = — =
BD \/ a+b*+¢?

avb? +c*
Na? +b* +¢c?

Vidy 3: Cho hinh chép S.4BCD ¢6 SA vudng goc v6i mit phang (ABCD), ABCD la hinh thang

Vay d (4, BD') =

vudng c6 day 16n 4D gip ddi day nhé BC, ddng thoi duong cao AB = BC =2a . Biét
SA =2a+/3. Tinh khoang cach tir dinh B dén duong thang SC .

& Loi gidi
s
D
‘
B c
 (BC L 4B o
co: = BC 1 SB = ASBC vuong tai B.
184
Trong ASBC dung duong cao BH = d(B;SC)=BH .
1 11 BS.BC  4av5

SB=4a; — BH =

VBS*+BC* 5
Vidu 4: Cho hinh thang vuéng ABCD vudng & AvaD, AD =2a . Trén duong thiang vudng goc tai D
voi (ABCD) lay diém Svéi SD = a~2 . Biét diém M di dong trén duong thang CD. Tim gia

= +
BH? SB*> B(C?

tri nho nhat khoang céach tir diém M dén duong thang SA4.

& Loi giai
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ALY

D@ thay khoang cach nay bang khoang cach tir diém D dén dudng thang SA4

1 1 SA.AD 2a
s=—>+ 5= D
DH S4-  AD

Trong tam giac vudong SAD ta co:

f——o4d4b  _za
Jsa2+ap* B

Vidu 5: Cho hinh chép S.ABC cé day la tam giac vudng cantai 4, AB =2a; SA=SB=SC. Goc gilta
dudng thang S4 va mit phing (4BC) bang 60°. Tinh theo a khoang cach tir diém S dén
duong thang BC .
& Loi giai

N

L
A

Taco vi S4 =SB =SC nén = S nam trén dudng thang di qua tim dudng tron ngoai tiép day va
vudng goc v6i day. Ma AABC vudng can tai 4 nén tam dudng tron ngoai tiép day 1a trung diém
H ciia BC. Vay S ndm trén duong thing di qua H vudng géc véi (ABC).

Ma goc giita duong thing S4 va (ABC) 1a 60° = SAH = 60°

AABC vuong can tai A ¢c6 AB=2a—= = BC = 2¢32. Ma H 1a trung diém cta BC
= AH = %BC a2

Xét tam gidc vudng SHA ta co: SH = AH.tan60° = a/6

Vay khoang cach tir § dén duong thang BC 1a a6 .

Vidu 6: Cho hinh chop S.ABCD c6 ddy ABCD la hinh vudng canh 2a, tim O, S4 1 (ABCD),

SA=2a.Goi I 1atrung diém ctia SC va M 1a trung diém cua doan AB . Tinh khoang cach
tir diém / dén duong thang CM .

& Loi giai

Do /O 1 (ABCD) nén néu dung OK L CM (K eCM) thi d(I, CM)=IK
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AL
2
Ma IK =\JOI + OK? = ([°= 4+ OK? do Syppe = ~OK.MC = OK = 23somc __ 4
4 2 Mc 5

2
Suyra IK = e = a\/%.
5 5
Vidu 7: Cho hinh chép S.ABCD c¢6 ABCD la hinh vudng canh a,S4 vudng goc voi mit phang
(ABCD) va SA=a. Goi E la trung diém ctia canh CD. Tinh theo a khoang céch tir diém S
dén duong thang BE :

& Loi giai

SA 1 (ABCD), trong mit phing (4BCD) néudung AH 1 BE tai H thi SH 1 BE (dinhly 3
duong vudng goc). Tic 1a khoang cach tir diém S dén duong thang BE bang doan SH.

1 1
Ta co: SAABE—EABFE—EM—?=%AHBE ma BE =~+/BC* + CE* = ,|a’ +—

2
:>AH=Z—E=%maASAHVuongtalAnenSH NSA® + AH? = J +4L 3a 3a\/_

3a\/§
s

Vay d(S, BE) =
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Dang 2: Khoang cach tir mot diém dén mot mat phang

Bai toan x4c dinh khoang c4ch tir mot diém O dén mit phang (P).

Buéc 1: Xdc dinh diém H 14 hinh chiéu ctia O trén mit phang ()

Dung mit phing (P) chtra O va vudng géc véi ()

Tim giao tuyén A ctia hai mit phing (P) va («)

Ké OH L A(H € A).Khidé d(0;(a))=OH

Buéc 2: Tinh OH bang cach sir dung tinh chat cta tir dién vuong.

Gia sit O4ABC 1a tir dién vudng tai O (04 L OB; OB L OC;0C 1 OA) va H 1a hinh chiéu cia O 1én

1 1 1

mit phang (4BC). Khi d6 ta co: STt ot

Vidu8: Cho hinh chép S.ABC c6 day la tam gidc ABC c6 AB=3a,BC=2a, ABC =60°. Biét
SA L (4BC).

a) Tinh khoang cach tir C dén mit phing (S4B).
b) Tinh khoang cach tir B dén mit phang (S4C).
o Loi gidi

S

CH | AB
a) Dung CH L AB taco:
CH 1 S4

= CH 1 (S4B).

Do do: d(C3(SAB))=CH = CBsin ABH =2asin60°=ax/3.
b) Dung CK L AC = CK L (SAC).

Ta co: d(B;(SAC)) —CH = 28 zc _ AB.BCsin ABC
AC AC

Trong 46 AC* = AB* + BC? —2BA.BCcos B

:Aczaﬁjd(B;(SAC)):3a.2a.sin60°:3a\/i

a\ﬁ 7

Vidu9: Cho hinh chép S.ABCD c6 day la hinh chit nhat véi1 4B =a, AD = a3 . Tam giac SAB can tai

S va thudc mit phang vudng goc véi day. Goi H 1a trung diém ctia AB.
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A

a) Tinh khoang céch tir 4 dén mit phang (SHD).
b) Tinh khodng cach tir D dén mit phang(SHC).

& Loi giai

a) Do tam gidc S4B cantai S nén SH L AB.Tacé: HA=HD = %.
Mit khac (S4B) L (ABCD)= SH L (ABCD).
Dung AE L DH => AE L (SHD)=>d(4;(SHD))= AE .

Mit khic AE = —A2LAD  _ “*@.

JAH? + 4D* 13

b) Dung DK L CH = d(D;(SHC))= DK .

2
Ta c6: CH =~/ HB> + BC’ :@,SHCD :%CD.d(H; CD) :%.a.a 3=2 2*/5

Do d6 d(D;(SHC))= 2?;’ = 2“1{)@.

Vi du 10: Cho hinh chép S.ABCD c6 day la hinh thang vuong tai 4 va B c¢6 AD =3a,AB=BC =2a.
Biét S4 L (ABCD).
a) Tinh khodng céch tir C dén mit phing (S4D).
b) Tinh khoang cach tir D dén mét phang (SAC).
s Loi gidi
S

*_—._———————

- GV. Phan Nhat Linh - @& SDT: 0817 098 716



Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

A
a) Dung CE 1L AD = CE 1 (S4D).
Khi do6 d(C;(SAD)) =CE, do ABCE 1a hinh vudng canh 2a nén
CE = AE =2a=d(C;(S4D))=2a.
b) Dung DH L AC = DH L (SAC).Khi d6 d(D;(SAC))=DH .
Ta c6: ABCE 1a hinh vuong nén CAD = 45°. Do d6 DH = ADsin 45° = 3a.% = 3‘2/5

Vi du 11: Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh vudng canh 5a. Hinh chiéu vudéng goc ctia dinh
S trén mat phang (ABCD) trung véi trong tam H cua tam giac ABD.

a) Tinh khoang cach tir B dén mét phang (SAC).
b) Tinh khoang cach tir C dén mét phang (SHD).

& Loi giai

a) Do H latrong tam tam giac 4BD = H € AC.
Goi O la tam cda hinh vuong 4BCD = BO 1 AC.

. 2
Mit khac BO L SH = BO L (SAC).Khi dé d(B;(SAC))=BO = 5“2(.
b) Dung CK L DH = CK L (SHD) = d(C;(SHD))=CK .
Goi I 1a trung diém cua AB thi H = DI N AO.
1

2.—S8 5en 2 2

Khido: CK =20 o2 "0 D& Dy, f5
DI DI DA + AP \/ ] (56,)2
25a° +| —

Vi du 12: Cho hinh chép S.ABCD c6 day ABCD 1a hinh binh hanh c6 dién tich béng 2, AB= \/E ,BC=2.
Goi M 1a trung diém cua CD, hai mit phing (SBD) va (SAM ) cung vudng géc véi day. Tinh
khoang céch tir diém B dén mit phing (SAM ).

& Loi gidi
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A

B*

Taco: S pep =28wse =28z =2 = Saise =Sz =1

= Syunc =%.AB.BC.sin1@:1:>sinA/Bz’:%, Do dé ABC = 45° = ADM = 45°
Ap dung dinh 1y Cosin trong tam gidc 4DM, ta co:
AM =~ AD? + DM? —2.4D.DM .cos ADM = @

Goi H la giao diém ctia AM va BD = SH 1 (ABCD)
K¢ BK vudng goc voi AM, K € AM = BK 1. AM (1).
Ta c6 (SAM )N(SBD)=SH = SH 1. ABCD = SH 1. BK (2).

Tir (1),(2)= BK L(SAM)=>d(B;(SAM))=BK .

Mt khc S,,,,, =+ BKAM = BK = 2w __4__ 210
2 aM - J10 5
Vi du 13: Cho hinh chép S.ABC c¢6 day la tam giac vudng tai B c6 AB=a,BC = a3 . Biét S4=2a va

SA=(A4BC).
a) Tinh khoang céch tir 4 dén mit phang (SBC).
b) Goi M 1a trung diém cua AC. Tinh khoang cach tir 4 dén mit phang (SBM)

& Loi giai

B
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Vi du 14:

AL
a) Ta c6: AB L BC, mit khac BC L SA=> BC 1 (SAB).
AH 1 SB
Dung AH 1 SB=> = AH 1 (SBC).
AH 1 BC
Khi d6 d (4;(SBC)) = ar =248 _ 22
Jsa*+ 4B 5
AE 1 BM
b) Dung AE | BM,AF 1 SE ta cé: = BM 1 (SAE)= BM 1 AF
SA L BM

. [4F LSE
Khi do: = AF L (SBM)
AF L BM

Tacod: AB=a, AC =~ AB*> + AC* =2a. Do BM 1a dudng trung tuyén tng voi canh huyén nén

BM:%AC:AM:AB:a:AABM déu canh a:AE:%.
Khi d6 d (4;(SBM))=——L24_ _ 2457

JAE 542 19

Cho tr dién OABC c6 OA,0B,0C 361 mot vudng goc voi nhau. Biét O4=a,0B=b,0C =c.
Tinh khoang cach d tir O dén mit phing (ABC)
& Loi gidi
C
B
E
A
oC 104
0 = OC 1 (04B)= AB L OC.
OoC L OB

Dung OF L AB,OF 1 CE suyra OF 1L BC.
Khi d6 OF L (ABC)=>d(0;(ABC))=OF .
IR U SERUORS R B
OF* 0C* OE* OE® 04> OB’
1 11 1

Dodé ————~=—+—+—
o d*(0;(4BC)) PR

Mat khac:

abc

\/azb2 +b°c? +ctd?

Vay d =
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AL

Vi du 15: Cho hinh chop S.4ABC c6 day la tam gidc ABC vudngtai B va AB=a,BC = a~/3 . Hinh chiéu
vudng goc ciia dinh S trén mit phang day 1a trung diém H cua canh AC. Biét SH =a, tinh
khoang cach tir # dén cac mit phang (SAB) va (SAC).

& Loi giai

S

E M
B
Dung HE 1L AB va HF L SE thitaco d(H;(S4B))=HF .

Mat khac HF la duong trung binh trong tam giac ABC nén HE = B_2C = % .

Khi d6 d (H;(SAB)) = HF = 2221 _ V2l
JHE* +SH*> 7

Tuong tw dung HM L BC,HN L SM = d (H;(SBC))=H

Mt khac HM=§_“ AN =AM a
2 NG
Vi du 16: Cho hinh choép S.ABCD c6 day ABCD la hinh chit nhat c6 4B =a, AD =2a,SA vudng gbéc voi

day va S4=a.
a) Tinh khoang céch tir 4 dén mt phang (SCD) va (SBC).

b) Tinh khoang céch tir 4 dén mat phang (SBD).

& Loi giai
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A
BC 154
a) Dung AN L SB. Do = BC L AN.
{BC 1 4B
= AN 1 (SBC)=> d(4:(SBC)) = AN =—=245__ \iay d(4:(SBC))= a2
SA* + AB® 2
SAAD  2a

Tuong tu d (4;(SCD)) =AM = ——— ="

Jsa+ 4D 5

b) Dung AE | BD,AF | SE.
Ta chirng minh dugc d (A;(SBD)) =d=AF

VidS1ABlap=— -t L 1 ., _2¢
d® AB- AD"~ S4 3
Vi du 17: Cho hinh chép S.4BCD c6 day la hinh vudéng canh 2a. Hinh chiéu vudéng goc cia dinh S 1én
mit ddy tring voi trung diém H cua 4B. Biét SD =3q.

a) Tinh khoang céch tir H dén mit phing (SCD).

b) Tinh khoang cach tir di€ém H dén mit phang (SBD).

& Loi giai

a) Ta c6: HD =~ AH? + AD* = a/5 . Mit khac SH =~/SD* = DH* =2a.
Dung HM 1 CD,HN L SM = d(H;(SCD))= HN

Do AHMD 1a hinh chir nhat nén 4D = HM =2a
SH.HM a2

JSHP +HM?

b) Dung HE 1 BD;HF L SE khi dé: d(H;(SBD))=HF

Khi d6 d (H;(SCD))=

Ta cb: Aczzaﬁ:OA:aﬁ:HE:%:

1 1 1 2a

Dods ——=— =+ :>HF:?:>d(H;(SBD)):HF=—.
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AL

Vi du 17: Cho hinh hop chit nhat A4BCD.A'B'C'D' ¢6 AB = a3 ,AD = a, AA' =2a . Tinh khoang cach tur
A dén mit phang (BDD'B')?

s Lo gidi
_rl.* BJ’
T
r |
/
D : C
I A
- "H
D | C
Goi H 1a hinh chiéu vuong goéc ciia 4 1én BD.Khi d6 d (A;(BDD'B')) = AH.
1 11 11 a3

Ta co: :—+—:>AH:T.

= + &
AH® AD* AB*  AH® & 3d4°

A ) . | £ < 2 PN a\/g
Vay khoang cach tir 4 dén mat phang (BDD'B') bang —

Vi du 18: Cho ling tru ABC.A'B'C' ¢6 khodng cach tir diém 4 dén mit phiang (A4'BC) bang 6. Tinh
khoang c4ch tir trung diém M ctia canh B'C’ dén mit phang (A'BC)?
& Loi gidi

AJ’

Ta co: d(M,(A'BC))=d(B',(4'BC))=d(4,(4'BC))=6.
Vay d(M,(4'BC))=6..

Vi du 19: Cho hinh chép S.ABCD c6 day ABCD 1a hinh vudng canh bang 2024, S4 L (ABCD) va mat
bén (SCD) hop véi mit day (4BCD) mdt géc 60°. Tinh khoang cach tir di€ém B dén mit phang
(SCD)?
& Loi giai
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. AL
(SCD)N(ABCD)=CD
Ta c6: { AD 1 CD = ((SCD),(4BCD)) = (4D, SD) = SD4 = 60°

SD 1 CD
Vi BA//(SCD) nén d(B,(SCD))=d(4,(SCD)).
Tir A ké AH L SD thi AH L CD (do CD L SA,CD L AD).

Do d6 d(A,(SCD))= AH = AD.sin SDA = 2024.5in 60° = 202;*/5 .

= d(B,(SCD))=d(A,(SCD))=1012+3.

Vi dy 20: Cho hinh chép S.4BCD la hinh thoi canh a. Céc mit phing bén (SAB) va (SAD) cing vudng
gbc v6i mit phing day, SB = a~/3 . Tinh khodng cach tir dinh S dén mat phing (ABCD)?

& Loi giai

Ta c6 hinh vé

(S4B) L (A4BCD)
Taco 1(S4D) L (4BCD) suyra SA L (ABCD)=>d(S;(ABCD))= 54
(SAB)N(SAD) =S4

Xét ASAB vudng tai A tacé SA=+SB>— AB> =a /2.
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Dang 3: Khoadng cach giira cac ddi twong song song

Bai toan x4c dinh khoang c4ch tir mot diém O dén mit phang (P).

Khoang cach giita hai dudng thang song song 1a khoang cach tir mot diém bat ky tir dwong thang nay dén
duong thang kia
=  Budc 1: Chon 1 diém trén duong thang nay (diém nay thong thuong la trung diém ciia doan
thang hodc hai dau miit ciia doan thang)
=  Budrc 2: Tinh khoang cach tir diém d6 dén duong thang kia
Khoang cach gitra dudng thiang d song song mit phang (P ) 1a khoang cach tir mot diém bat ky thudc

duong thang d dén mat phang (P)

= Budc 1: Chon 1 diém trén duong thang d (diém nay théng thuong la trung diém cia doan
thang hodc hai dau miit ciia doan thang)
=  Budrc 2: Tinh khoang céch tir diém d6 dén mit phang (P) .

Khoang cach gitra hai mit phang song song 14 khoang cach tir mot diém bat ky tir mat phing nay dén
mit phang kia
= Budéc 1: Chon 1 diém trén mat phang nay (diém ndy thong thuong la trung diém ciia doan
thang hodc hai dau mit ciia doan thang)
=  Budrc 2: Tinh khoang cach tir diém d6 dén mit phang kia

Vi du 21: Cho hinh lap phuong ABCD.A'B'C'D’ ¢6 canh bang a.

Dl Cv

A’ B,

A B
a) Tinh khoang cach gitta canh 4'D" v6i canh BC

b) Tinh khoang cach giita canh 44’ v6i mit phiang (BDD'B’)
¢) Tinh khoang cach gilra ma phéng(ADD'A’) véi (BCC'B')
& Loi giai

a) Ta c6: AD'//BC = d(A'D',BC)=d(A',BC)=A'B=av2

b) Ta c6: AA'//BB'=> AA'l/(BDD'B') = d(AA',(BDD'B'))=d (A4,(BDD'B')) = SAC=

¢) Ta c6: (ADD'4')//(BCC'B') = d((ADD'A'),(BCC'B'))=d(A4,(BCC'B'))=AB=a.
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Dang 4: Khoang cach giira hai dwong thang chéo nhau

H.

(P)

Cach 1: Khi duong thing a vudng goc v6i duong thiang b
= Buwéc 1: Dyng mot mit phang (P)>b,(P)Latai H.
= Budrc 2: Trong mit phang (P) dung HK L b taiK .
* Buwdc 3: Doan HK 1a doan vudng goc chung cua a va b .

Cach 2:
K M a

H N
(P) b

= Buwdc 1: Dung (P)>b,(P)//a.
= Buéc 2: Dung o 14 hinh chiéu ciia a 1én mit phang (P) bang cach ldy M e a. Sau d6

dung doan MN L (). Khid6 a' 1a duong thing di qua N va song song a .
= Buéc3: Goi H=a'nb,dung HK //MN = HK la doan vuéng goc chung can tim.

Vi du 22: Cho hinh 1ap phuwong ABCD.A'B'C'D’ . Xac dinh doan vudng goc chung cia 44" va CD.

& Loi gidi
A D
B E C
f‘fi .................. D
B (o4

Do ABCD.A'B'C'D’ 1a hinh hop lap phuong nén CD L AD, AA' 1L AD.
Vay dinh doan vuong goc chung cia A4" va CD 1a AD.

Vi du 23: Cho hinh chép S.4BCD c6 day 1a hinh vuéng ABCD canh a va SA L (ABCD). Biét mit phing
(SBC) tao véi ddy mot goc 60°.Tinh khoang cach giita hai dudng thang BD va SC.
& Loi gidi
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A

0 {BCLAB:BCJ_(SAB). Do d6 ((SBC);(ABCD)) =SB4 = 60°

BC 154
Suy ra SA = ABtan60° = a~/3 .

- A1 n . |BD 1 AC
Goi O la tam hinh vudng ABCD ta c6: {B = BD 1 (SAC)

D 1 SA
Dung OM 1 SC khi d6 OM 1a duong vudng géc chung cuia BD va SC.
542
SC 4 _sdoc - NPT e adf30

Taco: ACAS ~ACMO(g—-g) = —=—=0M = = =
(878)= "o SC sa+4c? 245 10
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Dang 4: Toan thuwc té& van dung khodng ciach

Vi du 24: Mot gia d& Tripod ba chan (nhu hinh) dang dugc mé sao cho ba gdc chan cach déu nhau mot
khoang 40 cm. Biét rang chiéu cao cac chan gia d& 13 1 m, tinh chiéu cao cta gia d& so v6i mat
dat (theo don vi mét va két qua 1am tron dén chit s6 thap phan tht hai).

& Loi giai
Xét hinh chép tam gidc déu S.4BC c¢6 AB=0,4mva SA=1m. Goi M 1a trung dém BC va
G la trong tam tam gidc ABC . Taco SG L(ABC).
0,443 3 2 243

= AG=—AM =———
2 5 3 15

AM =

V213

15

Khoéng cach tir gia d so v&i mit dat 1a: SG=+/S4° — AG® = ~ 0,97 m.

Vi du 25: O m6t con ddc 18n cau, nguoi ta dit mot khung khdng ché chiéu cao, hai cot ciia khung c6 phuong
thang dimg va c6 chiéu dai bang 2,28 m . Puong thang ndi hai chan cot vudng goc véi hai duong
mép dbc. Thanh ngang duoc dit trén dinh hai cot. Biét déc nghiéng 15° so phuong nim ngang.
Tinh khoang céach gitta thanh ngang ctia khung va mit duong (theo don vi mét va lam tron két
qua dén chir s6 thap phan thir hai). Hoi cAu ndy ¢ cho phép xe cao 2,21m di qua hay khong?
(thudng ta thdy & mot s6 cau vuot ¢ khung khéng ché chiéu cao)
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AL

& Loi giai

Goi B 1a mot diém nam trén thanh ngang va H 1a hinh chiéu vuéng goc xudng mat ddc.

Khoéang cach tir B dén mit phing dbc 14 BH =2,28-sin75° ~ 2,2(m).
Do do, khong cho phép xe cao 2,21mdi qua.
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L . . ey / /
IS BAI TAP TRAC NGHIEM CHON PAP AN

Cau 1:  Cho hinh chop S.4BCD c6 day 1a hinh vudng canh a va S4 L (ABCD), SA =a. Khoang cich
tr § dén mit phang (4BCD) la

p. 2.
4

A. a\/z. B. a. C.

NS N

Loi giai

Vi SA L (ABCD) nén d(S,(ABCD))=SA=a.

Cau2: Cho hinh chop S.4BCD c6 ddy ABCD la hinh vudng canh a, S4 L (ABCD). Tinh khoang
cach tir diém B dén mp (SAC).

AL B. . C. D.
2 2

a\/a avN?2 a~N?2
3 4
Loi giai

S

Goi ACNBD ={0}

ViS4 1 (ABCD) =S4 1 BO
Ta co:

BO L S4,BO L AC

SAc(SAC),AC = (SAC) = BO L(SAC)
SANAC ={4}

= d(B,(S4C)) = BO=~BD = V4B + 4D* =L i* +a* = a2,
2772 2 2
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ALY

Cau 3: Cho hinh chop S.4BCD c6 day 1a hinh thang vuong tai 4 va B, AD=2AB =2BC =2a, canh
bén SA vuéng goc v6i (ABCD), SA= a3 (tham khdo hinh vé).

B C
Khoang céch tir 4 dén (SBC) bang
A. ﬁ B. ﬁ C. 2“‘@. D. 2a.
2 2 7
Loi gidi

B C

Goi H 1a hinh chiéu cta 4 trén SB (1).
Taco: BC L AB,SA=> BC L(SAB)= BC L AH (2).
Tir (1),(2) tacé AH L(SBC)=d(A,(SBC))=AH

Xét tam giac vuong SAB, taco: AH = A48 _ a3 :

N T

Vay d(4,(SBC))= a3,
2
Cau 4: Cho hinh lap phuong ABCD.A'B'C'D' ¢6 canh bang a . Khoang cach tir diém A4 téi mit phing
(4'BD) bang
A.&. B L2 c. WO Q.&.
2 3 3 3
Loi giai
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TOAN 11 - KET NOI TRI THU'C

Cau 6:

, AL
AFI\ Dl
B’ f,‘i\‘\
Do ¢
o H
’J I FM\
f‘ Aitf" \\‘
' ,*::——‘r—————'——’::::’ D
," o e[
LT 0
B C
Co 04=Y2 ki do L_ 1, IZ:AH:&.
2 AH> A4 04 3
Vay d(A;(A'BD))=¥.

Cho lang try déu ABC.A'B'C’, biét AB = AA'=a. Khoang cach tir diém 4 dén mit phang
(BCC'B') bang

A. a3. B. ag/g. C. a;/g. D. a.
Loi giai
Br
AL o
BL..
Al g
NG

Goi M 1a trung diém BC = AM = % (duong cao trong tam giac déu canh a)

Ta c6: AM 1 BC (do AABC déu)
Mit khac: AM 1 BB' (do ling tru ABC.A'B'C’ 14 ling tru déu)

_af3

Suyra AM L (BCC'B') = d(4,(BCC'B'))= AM .

Cho hinh chop S.4BC c6 day 1a tam giac vuong tai B, AB=1; SA 1 (ABC),SA=1. Khoang
cach tir diém A dén mp (SBC) béng
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AL

A V2. B. . C. 1. D.%.

Loi giai

Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN

ASAB dung AK 1 SB

Do SA4 L (ABC)= SA L BC
C6 BC L AB,suyra BC L(SAB) = BC L AK
Vay AK 1 (SBC),d(A4.,(SBC))= 4K .

SAAB 1

SB 2

Céu7: Cho hinh chép S.ABC c¢6 SA vudng gbc voi mit phang (ABC), aABC la tam gidc déu canh

Co SA.AB = AK.SB= AK =

bang a . Khoang cach tir C dén mt phang (S4B) bang

A.%. B. a. C. 2a. D.%.

Loi giai

Goi H la trung diém AB.Taco CH 1 (SAB) nén d(C,(SAB)):CH =
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AV

Cau8: Cho hinh chép S.4BC c6 ddy ABC la tam giac déu canh @ . Canh bén SA = a3 va vudng goc
v6i mét ddy (ABC). Tinh khoang cach d tir 4 dén mit phang (SBC).

B.d=a. C.d= . D. d

A. d

5 = 5 2
Loi giai

V& 4H 1 BC tai H = BC L (SAH).

V& AK L SHtai K ma 4K L BC = AK 1 (SBC) tai K .

Do do AK =d(4,(SBC)). Do H 1a trung diém ciia BC nén AH = %

SA.AH

a\/§
Vay AK = = i 2 1S
: 2+ 2 2 5
IS4+ aH \/<a\/§)2+[a\fJ

Cau 9: Cho hinh hp chit nhat ABCD.A'B'C'D' ¢6 AB = a3 , AD=a, AA'=2a . Khoang cach tur 4
dén mit phang (BDD'B’) bang

a~3
A. 2a. B. /3. C.a. Q.T*/_.
Loi giai
A D
B i L C
!
:
i
14:;'"""""' "'::—' D’
pré=" c’
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. AL
Ké Al L BD tai I (1).
Do BB' 1 (ABCD) nén BB' L Al (2).
Tir (1) va (2) suy ra Al L (BDD'B') hay d(A,(BDD'B'))= Al .
AB.AD av3.a a\/§

Xeét tam gidc vuong ABD ,taco Al =

\/ABZ+AD2 _\/3a2+a2 2

Vay d(4,(BDD'B")) = #
Cau 10: Cho ti dign ABCD c6 AB,AC,AD d6i mot vudng goc voi nhau va AB=AC=AD=a.
Khoang cach tir 4 dén mit phang (BCD) bang

V3 V2

A. a—. B. GT. C. a\/z. D. a\/g.

Loi giai

Goi M 1a trung diém ctia DC
= (AMB) L DC = (AMB) L (BCD) ma (AMB)(BCD)= BM

Tir 4 dung AH 1 BM = d(A,(BCD))=AH .

1 1
Trong AADC c6 =t —
AM~ AD" AC
Trong AABM c6 12: 12+ 12: 12"' 12+ 12:%+L2+L2:>AH=£Z£.
AH® AM* AB~ AD~ AC° AB° a a a 3
NE)

Vay d(A,(BCD))=aT.

Cau 11: Cho lang tru dung ABC.A'B'C'c6 day ABC la tam giac vuodng cén tai B va dién tich cta hinh
vudng ABB'A’ bang 12(cm2)
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ALY
A’ c’
Bp"
A < 7 ©
B
Khodng cach tir C dén mt phang (ABB'A’) bing
A. 6. B. 23 (cm). C.2. D. 32 (cm).

Loi giai
Do ABC la tam giac vudng can tai B va dién tich ctia hinh vudéng ABB'A’ bang 12(cm2) nén
AB=BC=+12=2./3.
Taco CB L(ABB'A') nén d(C,(ABB'A'))=CB =23 (cm)
Cau 12: Cho hinh ling tru diung ABC.DEF c6 day la tam giac vudng tai A, biét AB=a, AC = a2 .

Khoang cach tir D dén mit phing (BCFE) béng

2a\/6 B & a6 a2

A. . . . C. . D. .
3 2 -3 6

Loi giai

.
D .
-
~d
Seo

Trong (DEF), goi H 14 hinh chiéu vung géc cta D trén EF .
DH 1 EF
DH | BE

-
EFNBE=FE
EF,BE — (BCFE)

= DH L (BCFE)

DE.DF aa2 a6

JDE*+DF? it +248 3

l I GV. Phan Nhat Linh - & SDT: 0817 098 716
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A

Vay d(D,(BCFE))=DH = a36 .

Cau 13: Cho hinh chop S.4BC ¢6 SA L (ABC), SA=a. Tam giac ABC vudng cantai 4, BC = a2 .
Goi M 1a trung diém ctia AB . Khoang cach tir M dén mit phing (SBC) béng

A.#. p. V3 D. a3 .

Goi I 1a trung diém cta BC. Vi tam gidic ABC vudng can tai 4 nén AI 1 BC.
Theo gia thiét S4 L (4BC)= BC L SA. Do d6 BC L (SAI).

Trong mit phang (SAI),ké AH L SI (1).Ma BC L(SAI) = BC L 4H (2).
Tir (1) va (2) suyra AH L (SBC) = d(A,(SBC))=AH .

a2

da.
BC_ a2 .. ALAS __ 2 a3

’ - 2 2 >
2 NAP + 45 \/az{”ﬁ} 3
2

Tacd Al =

1 a\/§

Vi M la trung diém ctia BC nén d (M,(SBC)) :%d(A, (SBC)) :EAH =

Cau 14: Cho hinh chép S.ABC c6 day la tam giac vuongtai B, AB=a, AC =3a va S4A vuong goc voi
mit phang ddy. Khoang cach tir C dén mat phang (S4B) bang
A. \2a. B. 2a. C.a. D. 2\2a.
Loi gii

SA L (ABC)=S4 L CB

CB L 4B
Ta co = CB L (S4B).
CB L 54

Do d6 d(C,(S4B))=CB =+ AC* - 4B’ =2\2a.
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AL

Ciau 15: Cho hinh chop S.4BC c6 day la tam giac vudng tai 4, AB=a, AC=av2 va SA L (ABC),
SA=a.Khoang cach tir 4 dén mit phing (SBC) béng

NEES B. <. c. Y2 D. a10.
2 2 5 5
Loi giai
Goi 7 14 hinh chiéu cua A4 trén BC, H 1a hinh chiéu cia A trén SI.
Ta co:
SA 1 (ABC) =S4 1 BC
:BCL(SAI):BCLAH
Al L BC = AH 1 (SBC)
SI 1 AH
Do d6: d(4,(SBC))= AH
1 11 11 1 1 5 a10
T T o >t PR N N 2:>AH:
AH- SA4~ AB° AC° a° a° 2a° 2a

Vay d(4,(SBC))=

PN
20,

Cau 16: Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh vuéng canh V3a, canh bén SD = J6a va SD
vudng goc voi mit phiang day. Khoang cach giira hai duong thang SB va CD bang
A. 3a. B. V2a. C. 2a. D. a.
Loi giai
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN

S

AB 1 SD
Taco { AB L AD = AB 1 (S4D)
SDNAD =D trong (S4D)

V& DH 1 SA tai H trong mat phang (SAD)

DH 1 AB
Tacd {DH 1 SA = DH 1 (SAB)
AB NS4 = A trong (SAB)

Vi CD||(S4B) nén d(SB;CD)=d((SAB);CD)=d((SAB);D)=DH .

2
SD.DA 324 o3

aSAD vuong tai D v61 duong cao DH ¢6 DH = =
VSD*+D4*  3a

Cau 17: Cho hinh chép S.ABCD c6 day la hinh chit nhat v6i 4B =2a,BC =a, tam giac déu SAB nam
trong mit phing vudng goc voi day. Khoang cach gitra BC va SD 1a

V5

A. —a.
5

D. a\/g.
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ALY

BC//AD

Ta c6 3 AD = (SAD)=> BC//(SAD), do d6 d (BC,SD)=d(BC,(SAD))=d(B.(S4D)).
BC ¢ (SA4D)

Tam giac SAB déu, goi H 1a trung diém SA thi BH 1 S4 (1).
SAB) L (ABCD

Ta ¢6 {( )L ):>ADJ_(SAB):>(SAB)J_(SAD) Q).
AD | AB

\ \ , 2a\/§
Tir (1) va (2) suy ra BH L (SAD), do d6 d(B,(SAD))=BH = =a\3.

2

Cau 18: Cho hinh chép S.ABCD c6 day la hinh vudéng canh a. SA vudng goc véi mit phing day
(ABCD) va S4 = a~/3 . Tinh khodng céch gifra hai dudng thing CB va S4.

A B. 2a. C. a2, D.a.

a
-5

Loi giai

Ta cd do ABCD 1a hinh vuéng nén 4B | BC. Mat khac S4 L (ABCD) nén SA 1 4B
Tir d6 ta co AB 1a doan vudng goc chung ciia 2 duong thang CB va SA.
Vay d(BC,SA) =a.
Cau 19: Cho tir dién déu ABCD c6 canh bang 2a . Tinh khoang cach giita 2 duong thang 4B va CD.

A. a\3. B. aV2. C. "22. D. g

Loi giai
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A

Goi M, N lan luot 14 trung diém cua AB va CD.

Khi d6 NA = NB =a~/3 nén tam gidc ANB can, suy ra NM L AB . Ching minh tuong tu ta cé
NM 1 DC,nén d(AB;CD)=MN .

Xét tam gidc vuong ANM ta cé6 MN =~/ AN> — AM? =~[3a* —a* = a2 .
Vayd(A4B,CD)=MN =av2.

Céu 20: Cho hinh chop déu S.ABCD , ddy ABCD 1a hinh vuong canh 2a, tim O. M 1a trung diém SA4
. Biét ring (MCD) L (SAB), khoang céch gifta hai duong thing OM, SB béng

A &. 3av2 C. 342 D. #.

. B. .
-2 2

Loi giai

r----._____—'_

E L

Goi H 1a hinh chiéu ciia O 1én BC va J 1a hinh chiéu cia O 1én SH .
Goi N, K,I, E lan luot 1a trung diém cia SB, AB, MN va CD.
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AL

(MCD)(SAB)= MN

IE L MN :
Taco = EI L SK = ASEK déu = SO =av/3

SK L MN

(MCD) L (SA4B)
Ta c6 OM //SC = OM//(SBC) = d (OM,SB)=d(0,(SBC))=0J

. SOOH a3 a3
Xét tam giac vuong SOH : OJ = = =d(OM,SB)=——-.
JSO* +oH? 2 ( ) 2

Cau 21: Cho hinh chép S.ABCD c6 ddy ABCD la hinh vuéng tam O, canh a. Canh bén S4 vudng goc
voi day, goc SBD=60° . Tinh theo a khoang céach gitra hai dudng thang AB va SO.

a\/z. a\/g_ a3 ax/g.

B C.—— D

A. . . .
2 4 3 -5

Goi M, N lan luot la trung diém cua BC, AD. Dung AH 1 SN
Khi d6 d(A4B;SO)=d(AB,(SMN))=d(4,(SMN))= AH
Do tam gidc SBD ¢6 SBD=60°va SB =SDnén SBD 14 tam gidc déu

Suyra SD=BD=a~2,dod6 SA=~SD> - AD* =a.

! 1 <:>AH=$:

Ta co =
AH? SA*  AN?

d(AB,SO).
Cau 22: Cho lang tru ding tam giac ABC.A'B'C' c6 day la mét tam giac vuong can tai B,
AB = AA' =2a, M 1a trung diém BC . Khoang cich giita hai duong thang AM va B'C bang
a 2a a7
L= B. —. C. —. D. a\3.
2 - 3 7
Loi giai

A
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A

A C

B!

Goi N la trung diém BB’ = MN //B'C= B'C//(AMN) .

Khi d6 d(A4M,B'C)=d(B'C,(AMN))=d(C,(AMN)).

Ta c6 BC(AMN)=M va MB=MC nén d(C,(ABM))=d(B,(ABM)).

Goi / 1a khodng cach tir B dén mit phing (ABM ). Tt dién BAMN c6 BA,BM,BN d6i mot
1 1 1 1

vuong goc nén: — = = + +

g8 h* BH* BA* BM?* BN’
AB=2a=RBC.
BN:lBB’:lAA’:z—aza.

2 2 2
BM:lBC:a.

2

1 1 1 1 9 4a® 2a
Suyra —=—4—+—=——=h =— =S h=",
y W 4d* b F 4d’ 9 3

Ciu 23: Cho hinh thang vuéng ABCD vudng & AvaD, AD =2a . Trén dudng thang vudng goc tai D
v6i (ABCD) ldy diém Svéi SD = a2 . Biét diém M di dong trén duong thing CD, tim gié tri
nho nhit khoang cach tir diém M dén dudng thang SA.

2a a a\/§
A 22 B. -~ . C.a\2. p. &2
ENCY V2 3

Loi giai
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A

A B
D@ thiy khoang cach nay bang khoang cach tir diém D dén duong thing SA.
Trong tam giac vudng SAD ta co:
1 1 1 SA.AD 2a
= + =>DH=—f/—n———=—.
DH® S4>  AD’ JSa+ap* B3

Cau 24: Cho hinh chop S.4ABC c¢6 day la tam gidc vuong can tai 4, AB=2a; SA=SB=SC . Goc giira
dudng thang SA va mit phing (ABC) bang 60°. Tinh theo a khoang cach tir diém S dén duong

thang BC la
A. a2, B. av6. C. a\2/§. D. %
Loi giai
S
c B
¥
A

Tacovi S4=SB=SC nén = Snim trén dudng thang di qua tim duong tron ngoai tiép day va
vudng goc voi day. Ma AABC vudng cin tai A nén tim dudng tron ngoai tiép day 14 trung diém
H ciia BC. Vay S ndm trén duong thang di qua H vudng goc véi (ABC).

Ma géc giita duong thing S4 va (ABC) la 60° = SAH = 60"
AABC vudng cin tai A ¢6 AB=2a=>=>BC=2a2. Ma H la trung diém cua BC
= AH = %BC —a\2

Xét tam gidc vudng SHA ta c6: SH = AH .tan 60° = a6
Vay khoang cach tir S dén duong thang BC la a6 .
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AL

Céau 25: Cho hinh chép S.ABCD c¢b6 ABCD la hinh vudéng canh a,S4 vudng goc véi miat phing
(ABCD) va SA=a. Goi E 14 trung diém ciia canh CD. Tinh theo a khodng cach tir diém S

dén duong thang BE :

A. aV's B 3aV5 C 2‘“/5. D. “;/g.

5 =5 s
Loi giai

SA L (ABCD), trong mit phing (ABCD) néu dung AH L BE tai H thi SH L BE (dinhly 3
duong vudng goc). Tic 1a khoang cach tir diém S dén dudng thang BE bang doan SH.

2
Ta cé: S, 5 = %AB.FE Loa= L sE

2 2 2
2
Ma BE =+ BC? +CE? = /a2+%=$

a2 2a

Nén 4H = BE \/, ma ASAH vudng tai 4, nén:
SH =\JST + AH = a2 + 2 234 3”—
Vay d(S, BE)= 3“5‘6.
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L ] A ] AL
B Y S  BAI TAP TRAC NGHIEM DUNG SAI

Caul: Cho hinh hop ABCD-A'B'C'D’' ¢6 6 mit déu 1a hinh vudng canh a .

D
a) Khoang cach tir diém A’ dén mit phiang (ABCD) bang a.
b) Khoang cach tir diém 4 dén mt phang (BDD'B) béng a.
¢) Khoang céch tir diém D dén mit phing (BCC'B') bang d¢ dai doan thing BD.

d) Khoang céch tir diém C dén mat phang (BDC’) bang é.

Loi giai
a) Bung: Do hinh hdp c6 6 mat 1a hinh vudng nén 1a hinh 1ap phuong.
Khi d6 4'4 L (ABCD)=d(A4,(ABCD))=A'4=a.

1 a\/z
2

b) Sai: Ta c6 AC L(BDD'B')= d(A4;(BDD'B'))= SAC=

¢) Sai:Ta ¢6 DC L (BCC'B') nén d(D;(BCC'B'))=DC.
d) Bing: Taco6 CA' L (BDC') vado CC',CB;CD d6i mét vudng goc nén

ol

1 1 1 1
St

1
d*(C3(BDC)) d@*  a 30 = 4(C(BDC)) =

Cau 2: Cho lang tru dimg ABC.A'B'C' c6 day la tam giac déu canh a, canh bén béng 2a.Goi M,N
1an luot 14 trung diém ctia 4B’ va AC'. Cac khang dinh sau PUNG hay SAI?
a) Khoang cach giita (A'B'C") va (ABC) bang 2a.
b) Khoang c4ch giita BC va (A'B'C') bang a.
¢) Khoang céch gitta BC va (A4B'C’) béng khoang céch gitta 4' va (4B'C").
d) Khoang cach MN va (A'B'C') bang a.

Loi gidi
ATNC B
o
A B'
CF

a) Dung: Ta ¢6 (4'B'C")//(ABC) nén d((A'B'C'),(ABC))=A4'=2a .
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Cau 3:

AV

b) Sai: Tac6 BC//(A'B'C") nén d(BC,(A'B'C'))=d(B,(4B'C'))=BB=2a .
¢) Bung: Tac6 BC//(AB'C') nén d(BC,(4AB'C'))=d(C,(4B'C’)).

(AB'C') qua trung diém cua A'C nén d(C,(AB'C'))=d(A4’,(4B'C")).

d) Bing: Taco 4'C' = (4'B'C").

1 3517 all _l r_
Ed(A,(ABC))_zAA a.

MN//(A'B'C") nén d(MN,(A'B'C"))=d (M ,(4B'C"))=
Cho hinh choép S.ABCD c6 day ABCD 1a hinh vudng canh a tdam O, canh bén SA vudng goc
v6i mat phang day (ABCD) va SA=a.Goi H, K lan luot 13 hinh chiéu vudng goc ciia 4 1én
canh SD va O lén canh SC.

a) OK la doan vudng goc chung cua BD va SC.

b) Poan vuong goc chung cia SD va AB 1a AD.

¢) Khoang céach giita hai duong thang SD va AB la

a2
>

d) Khoang cach giita hai duong thang SC va BD la

a2
5

Loi giai

, (BD L AC o

a) Dung: Ta co6 = BD 1 (SAC)= BD L OK . Goi O la tam cua hinh vudng
BD 1 54

ABCD va OK 1 SC thi OK 1a doan vudng géc chung cia BD va SC.

AD 1 AB

AB 1. 84

doan vudng gbéc chung ciia SD va 4B

b) Sai: Ta cod { = AB 1 (SAD) = AB L AH . Mat khac, AH L SD.Vay AH la

c) bung: AH 14 doan vudng gbéc chung ctia SD va 4B . Tam giac SAD vudng can tai 4 co

1 ax/i . a\/E
2 2

duong cao AH nén AH =5SD = . Vay d(AB,SD)= AH =

d) Sai: Ta cdé OK la doan vudng goc chung cia BD va SC.

Khi d6 d (BD,SC)=0K :%AI (1 1atrung diém cua SC).
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TOAN 11 - KET NOI TRI THU'C

Cau 4:

Cau 5:

A

.Vay d(BD,SC)= a6

Ta co 12= 12+ 12=L2+1 3 AK—\/g
AK> AS® ACT & 240 24 3
Hinh hop chir nhdt ABCD.A'B'C'D' ¢6 AB=3,AD=4,4A'A=5.
a) Khoang céch giita hai duong thang AC va B'D’ bang 5.
b) Khoang cach giita hai duong thang 4B va DD’ bang 4.
¢) Khoang céach giita hai duong thang 4’4 va DC 1a khoang cach giita hai mat phing
(AA'BB’) va mit phang (CDC'D').
d) Khoang cach giita hai duong thing CB va B'D’ 1a 3.
Loi giai
B C

e
A/ ~ .

a) Bung: Ta c6 (ABCD) / /(A'B’C'D’);AC < (ABCD);B'D' c(A'B'C'D')
= d(AC,B'D')=d(AC,(AB'C'D'))=d(4,(AB'CD'))=44'=5

b) Dung: Ta c6 (ABA'B')//(CDC'D'), AB = (ABA'B'); DD’ <
= d(AC,B'D')=d(4B.(CDC'D'))=d(A4,(CDC'D'))=AD =4

(cpC'D).

¢) Pung: Khoang cach gitra hai dudng thang 4’4 va DC 1a khoang cach giita hai mat phiang
(A4'BB') va mit phang (CDC'D').

d) Sai: Tac6 (4BCD)//(A'B'C'D"),BC =(ABCD);B'D' = (A'B'C'D')
=d(AC,B'D')=d(BC,(A'B'C'D'))=d(B,(4B'C'D'))=BB =5

Cho hinh chép S.ABC ¢6 SA L(ABC), SA=a, tam gidc ABC la tam gidc déu canh a.

a2
2

a) Khoang cach giita hai duong thang S4 va BC la

a\/_

b) Khoang cach tir C dén mét phang (S4B) 1a ——

N
3

¢) Khoang cach tir 4 dén mat phang (SBC ) la

. . . , 21
d) Goi G 1a trong tdm tam gidc ABC . Khoang cach tir G dén mit phang (SBC) la ag

Loi giai
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A

S

a) Sai: M 1a trung diém BC.

B3

Tam gidc ABC déunén AM 1 BC va AM :aT ma SA L (ABC)= SA L AM

Vay khoang cach giira hai duong thang S4 va BC la AM = %.
a3

b) Sai: N 1a trung diém AB . Tam giac ABC déunén CN L AB va CN 27

Suy ra S4 L (ABC)=>SA L CN.Vay CN L (S4B).

Suy ra d(C,(S4B))=CN = %
c) Sai: K& AH L AM tai H
Taco BC L AM ; SA L (ABC)=> SA L BC
Vay BC L (SAM )= BC L AH

Vay AH 1 (SBC)

Suy ra d(4,(S4AB))=AH

Tam giac SAM vudng tai 4 co ~= 12 + ! > =L2+ 1 ~= 72
AH® SA~ AM~ a (a\/gj 3a
2

3a® a\/ﬁ
7

Suyra AHZZT:>AH=

d) Pang: Ta c6 M _ d(G’(SBC)) _1
AM  d(A,(SBC)) 3

> d(G,(SBc)):éd(A,(SBC))%_aJ? _ af

Cau 6: Cho hinh chép S.ABCD c6 ddy ABCD la hinh vuong canh a. Canh bén S4 =2a va S4 vudng
goc v6i day. Goi M 1a trung diém cia CD.

a) Khoang cach tir D dén mit phang (S4B) 1a d¢ dai doan DA.
b) Khoang cach giita hai duong thang SB va CD 1a d6 dai doan DA .
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Cau 7:

c) Khoang cach tir C dén mét phang (SBD) la %

d) Khoang cach tir M dén mat phing (SBD) 1a %

Loi giai

B
= DA 1 (SAB)=>d(A,(SAB))=DA.

a) Pbung: {DA Y

TOAN 11 - KET NOI TRI THU'C

A

b) Ping: CD//AB=>CD//(SAB)= d(SB,CD)=d(CD,(S4B))=d(D,(S4B))= DA

¢) Sai: Goi O la tam day, ACN(SBD)=0, Ola trung diém AC

= d(C,(SBD))=d(A4.(SBD))
Goi H 14 hinh chiéu vudng goc cia 41én SO . Khi d6 AH 1 SO (1)
BD 1 AC

BD 1 SA (doSA L (ABCD)

— AH 1 BD (2)
Ma SO cit BD trong mit phiang (SBD) (3)

Tir (1), (2) va (3) suy ra AH 1 (SBD)=>d(4;(SBD))= AH .

Mt khac { = BD 1 (SAC) ma AH < (SAC).

1 1 1

4 9

Ap dung hé thiic lugng trong tam giac vuéng SOA ta co Al =

H? AS* AO0* 44° 24° 44a°

:>AH:2—a.
3

d) Pung: Vi M 14 trung diém ctia CD.

d(M,(SBD) )= %d(C,(SBD) )= %d(A,(SBD)) :%AH :%

Cho hinh chép S.4ABCD c6 day ABCD 1a hinh vudng canh @, O 1a giao diém cia AC va BD

, SO 1 (4BCD), SO=a.
a) Khoang cach tir diém D dén mit phang (SBD) bang a.
b) Khoang cach tir diém S dén mit phing (4BCD) bang a.
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AL
a2
23

¢) Khoang cach tir diém B dén mit phang (SAC) bang

d) Khoang céch tir diém O dén mit phang (SCD) bang ——.

av3
3

a) Sai: Ta c6: D e(SBD)=>d(D,(SBD))=0.

b) Bung: Ta ¢6: O € (ABCD), SO L(ABCD)=>d(S,(ABCD))=SO=a.

¢) bung: Do SO L (4BCD)= SO L BO va BO L AC = BO 1 (SAC) = d(B,(SAC))=BO
_BD_a\2

2 2
d) Sai: Goi M 1a trung diém CD, H 1a hinh chiéu cia O trén SM .

(cD LoMm
Ta ¢6 { - = CD 1 (SOM)=CD L OH (1).

Laico OH L SM (2).
Tir (1) va (2) suy ra OH L (SCD) nén d(O,(SCD))=0H .
Xét tam gidc SOM vudng tai O, duong cao OH , ta co

12: 12+ 12:%+ 12:% :>0H:a\/§.

OH®> SO* OM’ a (a) a 5
2

Suy ra d(0,(SCD))=OH = "‘f .

Cau 8: Cho hinh 1ap phuong 4BCD.A'B'C'D' c6 canh bang 2. Goi O,0' 1a tim ctia hai ddy ABCD va
A'B'C'D', I la giao diém ctia BO' va DB'.
a) Khoang céch giita hai mit (4BCD) va (A'B'C’'D') bang 2.
b) Khoang cach tir C dén (BB'D'D) béng doan CO.
¢) Khoang cach giira hai duong thang 4D’ va DC’ 16n hon 2.
d) Khoang céch tir B dén (CDI) béing doan 2\2.

Loi giai
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A
A’ D’
Bl /‘/ /'/ C’
<
ARILA -~~~ =0
/"J' \\ \ Jr»’J
/}l \I \J
s ”’,—0\ \
B C
, , | A44'L(A4BCD)
a) Pung: Ta c6 = d((ABCD),(4'B'C'D"))=44'=2.
A4'L(A'B'C'D")
CO L BD

= CO L(BB'D'D)=>d(C,(BB'D'D))=CO.
CO L BB'

¢) Sai: Ta 6 AD'// BC' = AD'//(BDC') = d(AD',DC")=d(AD',(BDC"))
=d(4,(BDC'))=d(C.(BDC")).

b) bung: Ta c6 {

1 1 1 11 1 1 3 23
M B =—+—+—="=d(C,(BDC"))=—"=.
a d2 (C’(BDC’)) CBZ + CD2 + CC;Z 22 + 22 + 22 1 f— ( ’( )) 3

23

Vay d(AD’,DC’):T<2.

d) Sai: Taco I € DB'=(CDI)=(CDB")= d(B,(CDI))=d(B,(CDB)).
BH 1 CB'

= BH 1 (CDB')=>d(B,(CDB"))=BH.
BH 1 CD

Goi BC'mCB':H:{

Vay d(B,(CDI))=BH =BTC':¥=\/§.

Cau9: Cho hinh chép S.ABC c6 day l1a tam gidc vudng can dinh B, AB=a, S4 vudng goc véi mat
phang day va S4 = 2a . Cac khang dinh sau I ding hay sai?
a) Khoang cach tir C dén mt phang (SAB) bang CB

2x/§a
s

b) Khoang céch tir 4 dén mét phang (SBC) bang

J5a

¢) Khoang céch tir B dén mit phing (SAC) bing 5

J17a

d) Goi M 1a trung diém ciia 4B . Khoang cach d giita SM va BC la 7

Loi giai
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A

h)

B

Ping:Taco 1o 2% e 1 (548 = d(C;(S4B))=CB. Viy a) di
a) Pung : Ta c6 BC 1 SA (S4B) ;(S4B))=CB. Vay a) dung.

b) bung : Ké AF | SB.Khid6 AE L BC = AEJ_(SBC)
= AE 1a khodng céch tir 4 dén mat phing (SBC).

2
Taco 12= 12+ l2= 12+L2= 5_2 :>AE2=—4a :>AE:2\/§a.
AE- SA- AB° 4a° a° 4a 5 5

c) Sai: Ké BK L AC.Khidé BK LS4 = BK 1 (SAC), va K la trung diém cta AC
= BK 1a khoang céch tir B dén mit phang (SAC).

Ta c6 BK =%AC:%x/ABZ +BC? = a22 .

S

A " C
M
1
B

d) Sai: Goi N 1a trung diém ciia AC .

Taco BC//(SMN)=d(BC,SM)=d(BC,(SMN))=d(B,(SMN))=d(A,(SMN)).

Ké AH LSM , HeSM ,taco AH L(SMN) = d(A4,(SMN))= AH .

Tacod AMzg.

. : A.AM 2a+/1
Xét tam gidc SAM vuodng tai 4 c6 AH 1a dudong cao, suy ra AH = S = a\/77.

IS4+ am? 17
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AL
2a\/ﬁ

Vay d(BC,SM)=="".

Cau 10: Cho hinh chép SA4 =a,S4 L (ABCD), day 1a hinh vuéng. Goi M, N lan lugt la trung diém 4D,
DC, goc gitra (SBM ) v6i (ABCD) 1a 30°.
a) Khoang cach tir S dén mit phang (ABCD) bang a
b) Khoang cach tir B dén mit phang (SMD) 1a BM
¢) Khoang cach tir D dén mit phang (SAC) bang nita d6 dai canh BD

a3

d) Khoang céch tir D dén mit phang (SBM ) béng -

Loi giai

a) Pung: Khoang céch tir S dén mat phang (4BCD) bang a la dung vi S4=a,S4 L (ABCD)
b) Sai: BA L (SAD)ma (SMD) < (SAD)nén khoang cach tir B dén mt phang (SMD) 1a BA
c) Dling: DB L AC va DB 1 SA nén DB L (SAC) suy ra khodng cach tir D dén mit phing
(SAC) bang nira d6 dai canh BD

d) Pung: Goi / 1a giao diém ctua AN va BM, vi ABCD 1a hinh vudng nén AN va BM vudng goc
nhau tai / (ta c6 thé ching minh bang cach chimg minh AADN = ABAM (c—g—c) dé suy ra

AMI + MAI = AMI + ABM =90°).
Khi d6 BM 1 AN,BM 1 SA nén BM J_(SAI ) hay BM 1 SI. Do d6 goc gitta (SBM) va

(ABCD) 1 gbc SIA=30° suy ra ASI =60°.
V& AH 1 SI tai Hkhidotacoé AH L(SBM) (vi AH L SI va AH 1 BM ) vatrong ASAH co

3 a3

AH = Sd.sin AST = a.5in 60" === hay d(4,(SBM))= AH ==
Mt khac lai co AD N (SBM )=M nén

d(D,(SBM)) = %.d(A,(SBM)) =d(4,(SBM))= #

Cau 11: Cho hinh chop S.ABCD c6 ddy ABCD 1a hinh thang vuong tai 4 va B,
SA L (ABCD);SA=a;AB=BC=a;AD =2a

a) Khoang cach tir diém D dén canh BC la a2 .
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A

b) Khoang cach tir diém A4 dén (SBC) 1a a.

a\/6

¢) Khoang cach tir diém 4 dén (SCD) 1a _t

d) Khoang cach giita hai duong thing AC va SD la

a6
=

Loi giai

a) Sai: Khoang cach tir diém D dén canh BC la a2

D@ thdy 4D //BC nénkhoang cich d(D;BC)=d(4;BC)=AB=a

b) Sai: Khoang cach tir diém 4 dén (SBC) 14 a.

dung duong cao AH cua tam gidc S4B, suy ra dugc AH L (SBC) nén

2 2
d(A,(SBC))= At = |48 _av2.
AS*+ AB® 2

a\/6

¢) Sai: Khoang cach tir diém A dén (SCD) la o

Goi [ latrung diém AD, nhan théy tor giac ABCI 1a hinh vuong canh a,

Xét trong tam gidc ACD c6 CI 1a dudng trung tuyén va CI = a = I4 = ID , tit d6 suy ra tam giac
ACD vudng tai C.

Dung duong cao AK cua tam giac SAC , d€ dang chimg minh dugc 4K L (SCD)

Suy ra d(A4,(SCD))= 4K =

d) Pung: Khoang cach giira hai duong thang AC va SD la

a6
3

Duyng hinh chit nhit ACDE , tacé AC//DE nén AC//(SDE).

AE =CD =~CI* +ID* =&’ +d* = a2
Do d6 d(AC,DE)=d(AC,(SDE))=d(A,(SDE)).
Dung duong cao AJ trong tam giac SAE , ta ching minh duoc 4J L (SDE).
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AL
2 2 2
Tir dé suy ra d(A,(SDE))=AJ = ,/ AE". 45 _ :“‘E
AE* + AS 3

Céu 12: Cho hinh 1ap phuong ABCD.A'B'C'D’ ¢6 céac canh bang a .
Ar DI‘

B ol

fa

a) Khoang cach tir diém A dén duong thing 4'B bang ——
ﬁa
=

b) Khoéng cach tir diém 4 dén mit phang (4'BD) béng

¢) Khoang céach giita hai duong thang A'B va B'C bang %.

f 5a
d) Khoang cach giita hai duong thing A'B va B'D bang
Loi giai
A D
‘l‘\\
Il“ ~
lll A
por N
P ‘\ .
B’ R A ol
A “L~ : \\ N
NI . .
N [N
HEN01 TN
I’ : e~ \\“\\
1 A 1
I” A-\’l' """ i\\'j"‘{' e e D
I’ ” \\“ —"‘
I . - -\
B C

ABCD.A'B'C'D" 14 hinh 1ap phuong c6 cac canh bang a nén c6 tit ca cac mat 1a hinh vudng
canh a. Goi H latam cua hinh vuéng ABB'A' va M 1a trung diém cta canh 4D .

1 J2
=—uq
2

a) bung: d(A,A'B)zAH :EAB'—

b) Ping: d(4,(A'BD))=h thi %: Azz + Ai)z + Ail'z =%, Do d6 h=§a
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AL
¢) Sai: A'B<(A'BD).
B'C//A'D, A'Dc(A'BD) nén B'C//(A'BD) .
Do d6 d(A4'B,B'C)=d(B'C,(A4'BD))=d(C,(A'BD)).
Mitkhdc AC(A'BD)= N latrung diémcia AC nén d(C,(A'BD)):d(A,(A'BD)):ga

3

Do do d(A'B,B'C):Ta.

d) Sai: 4'Bc (A4'BM).

B'D//HM ,HM <(A'BM) nén B'D//(A'BM).

Do d6 d(A4'B,B'D)=d(B'D,(4'BM))=d(D,(4'BM)).

Mit khac 4D ~(A'BM)=M 1a trung diém cua AD nén d(D,(A'BM))=d(A4,(A'BM))=k

1 1 1 1 I 1 1 6
Khi d6 — = + + =—+—+
k>  AA” AB® AM® o &

NG

Do do d(4'B,B'C)=""a.

Céu 13: Cho hinh lang tru dimg ABC.A'B'C’ ¢6 day ABC 1a tam giac déu canh a va A'A=2a.Goi M
1a trung diém ctia A4’ .

A c’
B’ 2a

M
Ad oo C

B

a) Khoang cach tir 4" dén mét phing (4BC) bang 2a.

b) Khoang cach giita hai duong thing B'C’ va 4B 1a 3a.

¢) Khoang céch tir M dén mit phing (BCC'B') béng #.

2a+/57
19

d) Khoang cach tir M dén mét phang (AC'B) bing

Loi giai
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Cau 14:

A

Al o

a) Dung: Vi 44’ L (ABC) nén d(A',(ABC))= A4 =2a.
b) Sai: Ta c6: B'C'//(ABC) suyra d(B'C’',AB)=d(B'C',(ABC))=d(B',(ABC))=BB'=2a

¢) Dung: Vi M € 44'//(BCC'B') nén d (M ,(BCC'B'))=d(A,(BCC'B')).

. AH | BC
Dung AH 1 BC trong (ABC). Khi do: = AH 1 (BCC'B')
AH | BB’
= d(A,(BCC'B')) =AH = % (dudng cao trong tam giac déu).

d) Sai: Goi 1 =CM NAC’ trong (ACC'A’) va K 1a trung diém AB. Dung CN L C'K trong
(CKC').

. [4BLCK , ‘
aco: = AB 1 (CKC') = AB L CN <(CKC') ma CN LC'K (gt)

ABLCC
= CN L(AC'B)=d(C,(AC'B))=CN .

d(M,(AC’B)) Ml MA _lj d(M,(AC'B)):%d(C,(AC’B)) :CTN.

e g(c.(ac) “a cc 2

Xét tam giac CC'K ¢o : 12: 1!2+ 12: 12+ 1 2:>CN:2a\/§_
CN cC CK (2a) a\/g 19
2
CN _av57

Vay ar(M,(AC'B))zT "

Cho hinh hdp chir nhat ABCD.A'B'C'D’" ¢6 day ABCD la hinh vuong canh a, A4 =2a.

a) Do dai 4'C bing a3 .

GV. Phan Nhat Linh - @& SDT: 0817 098 716 _



Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN

TOAN 11 - KET NOI TRI THU'C

Cau 15:

A

b) Khoang cach tir 4 dén mit phing (BCC'B') bang a.
¢) Khoang cach giita B'D' va AC bang 2a.

d) Khoang cach giita BD va CD' bang %.

Loi giai
A’ D'
5 e
;NN C’
f N
| \
A \ N
- H="D
{___..--}')"':-.. R\
B C

a) Sai: Ta co: A'C= A4+ AC? =N 44"+ AB* + AC> = a6
AB 1 BC
AB 1 BB

¢) Ping: C6B'D'c(A'B'C'D")||(ABCD) > AC = d(B'D"; AC) =
d((4'B'C'D");(ABCD))=2a.

d) Sai: Tac6: CD'//A'B=CD'//(A'BD)> BD

= d(BD;CD')=d(CD";(A4'BD))=d(C;(A'BD))=d(4;(A4'BD)

b) Blng: Ta c6: { = AB L (BCC'B'") = d(A;(BCC'B‘)) =AB=a

Ta thdy 4.4'BD lattr dién c6 AB, AD, AA' d6i mdt vudng goc

- d’[ 4;(A'BD)]  44” g D T

+

l_lllli
4a* a* a

iz 2 :>d(A;(A‘BD))=2—a.

Cho hinh chop S.ABCD c6 ddy ABCD la hinh vuéng canh a, mat bén S4B la tam gidc can va
(SAB) L (ABCD), SA=2a.Goi I, H lan lugt la trung diém ctia CD va AB.

‘aJ_

a) Khoang cach tir S dén mit phang (4BCD) la

‘aJ_

b) Khoang cach tir 4 dén mat phang (SBC) 1a

‘aJ_

¢) Khoang céch tir / dén mit phing (SHC) la

d) Khoang céch tir D dén mit phang (SHC) 1a

261\/7
5

Loi giai
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A

-

B° K ¢
a) Plng: Ta c6 ASAB can, H 1 trung diém cta 4B nén SH 1 AB.
(ABCD)N(SAB) = 4B
Ta co <(ABCD) L (SA4B) = SH 1 (ABCD)
SH 1 AB

= d(S,(ABCD))=SH =~NSA* — 4H* = 215 .
L 4B
LSH
Do d6 HE 1 (SBC)=d(H,(SBC))=HE .

Ta ¢6 Z((fl’,((ii?))) = ;ﬁ =2=d(4,(SBC))=2d(H,(SBC))=2HE

BC
b) Sai: Ké HE L SB, taco {BC = BC 1 (S4AB)= BC L HE ,ma HE 1 SB.

11 1 4 4 1
Tach) o=ty L 2, 4 gp_ VD
HE® HB” SH® a° 15a 8

a15
YRS

Vay d(4,(SBC))=2HE =

= IK 1 (SHC)=d(I,(SHC))=IK .

_ a5
o

IK 1 SH

1 1 1 5 a5 .
Tacs —z=—mrtr ==K =—=.Viy d(I1,(SHC))=IK

d) Sai: Ta ¢ 2((?((555)))) = ll)g =2=d(D,(SHC))=2d(1,(SHC))=2IK = 2a5\/§ .

, , . |IK L HC
c) bung: K¢ IK 1| HC,taco

Céu 16: Cho hinh chop déu S.4ABCD c6 tit ca cac canh déu bang a. Goi O 1a giao diém ciia AC va
BD:; M,N lan luot 14 trung diém cua AB va BC.

S
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A

a) Khoang céach giita hai duong thang AB va CD bang a2

b) Khoang céch giita hai duong thing 4B va SO bang %.

a6

¢) Khoang cach giira hai duong thang ON va SB bang -

d) Khoang cach giita hai duong thing CM va SA4 bang a 1122 .

Loi giai

AD 1 AB

nén d(A4B;CD)=AD=a.
AD 1 CD

a) Sai: Vi {
b) Bing: Vi SO L (4ABCD) nén SO L OM .

Mat khac OM 1 AB néntacd OM la doan vudng goc chung cia 4B va SO.
Do d6 d(SO; AB) = OM :%.

¢) Sai: Goi H 1a hinh chiéu vudng géc ciia O 1én SM .

Khi d6 vi AB L (SMO) nén AB L OH ,suyra OH L (SA4B).

Vi thé ta c6: d (ON;SB)=d (ON;(SAB))=d(0;(S4B))=OH .

a2

Xét tam gidc AOSA vudng tai O tacd OS =~/SA° —04" = o

Vi M 1a trung didm AB nén OM =%=%.
Xét tam giac vudong ASOM ta co: - = ! -+ ! >=OH = a6 .
OH" 0§ OM 6

d) Biing: Trong tam gidc AADC goi G la trong tim. Khi d6 AG di qua trung diém ctia CD nén
AG||CM , suy ra d (CM;SA)=d(CM;(SAG))=d(C;(S4G))=2d (0;(SAG))
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A

Goi E,F lan luot 13 hinh chiéu vudng goc cia O 1én AG, SE .
Theo dinh 1i 3 duong vuong goc thi AG L (SOE), suy ra AG L OF .

Do d6 OF L (SAG), luc nay ta co d (CM;SA)=2d(0;(SAG))=20F .

Vi G la trong tam tam gidac ADAC nén OG = %DO = %BD = af .

Xét tam gidc ASOE vuodng tai O ta co 12: 12+ 12: 12+ 12+ 12
OF~ OE° 0§ 04> 0G~ OS

a\22

Vay d(CM;54) ===

w3
22

= OF
Cau 17: Cho hinh chop S.ABCD c6 day ABCD 1a hinh chir nhat tdim O, canh bén SA4 vudng goc voi

mat phang day, SA = AD =2a, AB=a.K¢& AM vudng gbc véi SB tai M .

a) Khoang cach tir diém S dén mit phing (4BCD) béng 2a.

b) Khoang cach tir diém 4 dén mit phing (SBC) bang a2 .

c) Khoang céch tir diém O dén mit phiang (SAD) bang nira khoang cach tir C dén mét phang

(S4D).

d) Khoang cach tir diém M dén mit phang (SAC) 16n hon % :

Loi giai
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A

a) Dung: Vi S4 L (ABCD) nén d (4,(ABCD))=54=2a.
b) Sai: Ta c6 BC L AB, BC 1 SA nén BC L (SAB) = BC L AM

Ma AM 1 SB nén AM L (SBC)

Do d6 d(4,(SBC))= AM =—=2A8___ 2aV5.

NI

¢) Bung: Ké OH 1 AD tai H, ma OH L SA nén OH 1(S4AD)= d(O,(SAD)) =OH
Taco CD L AD,CD 1S4 = CD 1(SAD)=d(C,(S4D))=CD.

d(0,(84D)) oH 40 1

i o d(C,(S4D)) €D 4C 2

d) bung:

Ké BK 1 AC tai K, ma BK 1 S4 nén BK 1 (SAC)

= d(B.(54C)) = BK =——225C__ 275

JBL+BC? 5

Trong mét phang (SBK ), ké MP // BK (PeSK), ma BK 1 (SAC) nén MP 1 (SAC)

= d(M,(SAC))=MP
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AL
 d(M,(SAC)) mMP SM SM.SB SA°  SA°
Do do = = = — == =
d(B.,(SAC)) BK SB  SB* SB® SA’+4B’ 5
4 4 4 2a\/§ 8ax/§ a
Hay d(M,(SAC))=—.d(B,(SAC))=~.BK =—. = —.

Cau 18: Cho hinh chép S.4BCD c6 déy la hinh vuéng ABCD canh a, canh bén S4 L (A4BCD) va
SA=av6.
a) Khoang cach tir S dén dudng thing AC bing 2\2a.
b) Khoang cach tir diém C dén mt phang (SAD) bang a.
¢) Khoang céach giita hai duong thang SB va CD bang a.

a\/6

d) Khoang cach giita hai duong thang SC va BD bang S

Loi giai

a) Sai: Taco SA L (ABCD)=> SA L AC.Vay d(S,4C)=84=a6.

CD 1 AD

cp L gy = CPL(54D). Vay d(C,(S4D))=CD=a.

b) bung: Ta c6 {

BC 1 AB

c¢) bung: Ta c6
BC 184

:>BCJ_(SAB):>BCJ_SB. Mat khac BC L CD.

=> BC 1a doan vudng goc chung ciia SB va CD.Vay d(SB,CD)=BC=a.

d) Sai:
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A

Goi O la tam hinh vuéng ABCD.

= BD 1 (SAC) tai O.
154

) {BD 1 AC
Trong mét phiang (SAC): tir O ké OH L SC tai H.

Ta c6 OH L SC va OH 1L BD(do BD 1 (SAC),0H =(SAC)). Vay OH la doan vuéng goc
chung cua SC va BD.

a2 e
Taco sin ACS = A 91 oy 20654 _ 2 ="‘%.
SC  OC SC 2424 4
Vay d(SC,BD)=OH = ":{g .

Cau 19: Cho hinh chép S.4BCD c6 tam gidc SAB déu va nam trong mit phang vudng goc véi (ABCD) ,
, tr gidc ABCD 1a hinh vudng canh a. Goi H 1a trung diém cua 4B .
a) SH L (ABCD).
b) d(4,(SCD))=d(H,(SCD)).
¢) Goi E 1a trung diém cua CD, khoang cach tir diém 4 dén mit phiang (SCD) 1a do dai doan
thaing AK (V6i K 1a hinh chiéu cia H 1én SE, K thudc SE).

d) Khoang céch tir diém 4 dén mat phang (SCD) bang

a~N?21
P

Loi giai

a) Pung: Do tam gidc SAB déu va H 1a trung diém ctia 4B nén SH L AB.
SH 1 AB
(SAB)L(ABCD) = SH 1 (ABCD).
(SAB)N(ABCD)= 4B

b) Bing: Ta c6: AH//CD = AH//(SCD)

Vay d(4,(SCD))=d(H,(SCD))

¢) Sai: Taco: SH L (ABCD)=>SH 1L CD.
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A

Do ABCD 13 hinh vuéng nén goi E 1a trung diém CD thi HE 1 CD.
Vay CD L (SHE).

Ma CD = (SCD) nén (SCD) L (SHE).

Ta ¢6 (SCD)(SHE)=SE .

Ké HK L SEvéi K € SE nén HK L(SCD).
Khi d6 d(4,(SCD))=d(H,(SCD)) = HK .

[

d) bung: Vi AB=a nén SH = a

Do ABCD la hinh vuéng nén HE =a.Vi SH L (ABCD)= SH L HE .

Khidé —— = 4 1 _ 72,nénHK=am.
HK* SH® HE® 3a 7
af

Vay d(H,(SCD))=

Ciu 20: Cho hinh lang try tam giac déu ABC.A'B'C’ c6 tat ca cic canh bang a . Goi M la trung diém cua
AA'.
a) Khoang cach giira hai duong thang 4B va A'B’' 1a a.
b) Khoang cach giita hai duong thing 4B va B'C’ 1a a/2.

¢) Khoang cach giira hai duong thing 44’ va B'C' la a.

a\f

d) Khoang cach giita hai duong thang MB' va BC la ——

Loi giai

a) Plng: Khoang cach giira hai duong thang 4B va A'B’ bang AA'=a (do AB /| A'B")
b) Sai: Tac6 AB L BB' va B'C' L BB’

Khoang céch gitra hai dudng thang AB va B'C’ bang BB' (BB =a)

¢) Sai: Goi I 1a trung diém cua B'C’

AA' L AT, tam giac A'B'C'déunén A'I L B'C’

Khoéng cich giira hai duong thang 44" va B'C’ bang A'I ( I 14 trung diém ctua B'C")
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A

Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN

a\3

AT=""
2
d) Bng: Goi H 1a hinh chiéu cia A’ trén MI

E la giao diém cta A'B va MB'
Do BC // B'C' nén d(B'M,BC)=d(BC,(MB'C") = d(B,(MB'C")

BE _ BB
=2d(A4',(MB'C")) (do =2
(4( ) (do —==—7r=2)

d(A,(MB'C") = AH

Tacd Al = a\/_ AM =
2
aa 3
Suyra AH=—2—-2__ - a3 . Vay d(B'M,BC) = a3
a’® 3a’ 4 2
7+7
2 4

Cau 21: Cho hinh 1ap phuong 4BCD.A'B'C'D' canh a
a) Khoang cach gitta AB va C'D' bang 2a.
b) Khoang cach giita B'D' va AB bing a2
¢) Khoang cach gitta AD' va CC' bang a.
. a\/g

d) Khoang céach gitta BC' va CD' ban

e
Loi giai
D' c'
AN
\
N
ot Y
R N
! A
[}
A N
[ N
1
A /o
I : ] E N
" : /.‘ \\
'D 1000 \
1
I ’!‘\ 1‘ o C
’ ~ Y -
[ -
b \\‘ -
Y :&’a
"’J‘ PLagi N
X} " 0] s
1’ ’ .
f-‘o ~
A B

. AB 1 AD'
a) Sai: Ta co6: :>d(AB,C'D')=AD'=a\/§.
C'D'L AD'
(VidD' 1a duong chéo trong hinh vuong A4'D'D)
b) Sai: Taco: 4B //(A'B'C'D') =d(A4B,B'D')=d(4B,(4'B'C'D"))

=d(4,(A'B'C'D))=A4A4'=a
¢) bBung: Ta c6: CC'// AA'= CC"//(AA'D'D)
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A

Nén d(CC',AD")=d(CC',(44'D'D))=d(C,(44'D'D)=CD =a.

d) Pung: Ta cé: BC'// AD = BC"'//(AD'C)

Nén d(BC',CD')=d(BC',(AD'C))=d(B,(4D'C))=d(D,(4D'C))

Ldy ACNBD=0. Dyng DE L D'O tai E = DE 1(4D'C)=d(D,(AD'C))=DE
Do d6, d(BC',CD")= DE

1 1 1 1
2 = 2 + 2 + 27
DE” DA” DC° D'D

Suy ra d(BC',CD'):DE=i

Nk
Céu 22: Cho hinh chép déu S.ABCD c6 canh day bang a3 ,H lataim cua day, goc gitra mat bén va mat
day bang 60°, I 14 trung diém BC )
a) Khoang cach tir S dén mat phang ABCD) bang SH .

Ma DAL DC L DD'=

b) Khoang cach gitta SH va BC la

(
a
2
3a

¢) Khoang cach tir H dén mit phing (SBC) la R

d) Khoang cach gitra ST va AD la 3761.

a) Pung: Theo tinh chat hinh chép déu ta c6 SH L (ABCD)

Suy ra khoang céch tir S dén mit phing (4BCD) bang SH .

b) Sai: S.ABCD 1a hinh chdp déu nén S.ABCD 14 hinh vudéng = HI 1 BC
ma SH 1 (ABCD), HI = (ABCD)=> HI 1 SH

\ M 1 a
— Khoang céch giita SH va BC bang HI =5AB DR
¢) bung: Dung HJ L SI = HJ 1 (SBC)= d(H,(SBC))=HJ

Theo gia thiét, 8¢ gitta mat bén va mat day bang 60° = SIH = 60"
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AL
a3
2

WP

3 _3a
e

d) Plng: Ta ¢6, AD//(SBC) , SI =(SBC)=> d(SI,AD)=d(AD,(SBC))=d(K,(SBC))

K 1a trung diém, K =IH NAD. KP 1. SI = KP 1 (SBC)= KP=d(K,(SBC))

C6 H latrung diém IK nén KP=2HJ = 2.%" = 37“

Tam giac HJI vudng tai J, nén HJ = HI sin SIH =

Vay d(SI, AD) :37‘1.
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I Y  BAI TAP TRAC NGHIEM TRA LOT NGAN

Caul: Cho hinhchép S.ABCD c6 ddy ABCD la hinh vudng canh bang a va SA4 L (ABCD). Géc giita

canh SB va mit day bang 60°. Tinh khoang cach tir 4 dén mit phiang (SBC )

Loi giai
S

Trong mit phing (S4B) dung AH L SB.Taco BC L(SAB)=> BC L AH nén AH 1 (SBC)
= d(4;(ABC))=4H .
Tacé SA L (ABCD)= AB 1a hinh chiéu cia SB 1én mit phang (ABCD)
= gbc giita SB va mit day bang goc gitra SB va AB = SBA = 60°
Trong tam giac SAB c6 SA = AB.tan 60° = a3 ;Vi AH 1 SB nén
1 1 1 1 4 a3
2

1
= + =—+—=—>=>A4AH =——
AH?* AB* AS* 4 34 34°

Cau 2: Cho hinh chop S.4BC c6 day ABC la tam giac vuong tai B, AB=a,BC = a~/3 . Hinh chiéu
vudng goc cta S trén mat day 1a trung diém H cua canh AC . Biét SB = a2 .
Khoang céch tir diém H dén mat phang (S4B) bang

Loi giai

N

Dung HI 1 AB.
 AB 1 IH
Ta co:

AB 1 SH

Dung HK L SI.

}: AB L (SIH) va (SIH)N(SAB)=SI .
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AL
HK | AB
Taco: = HK 1 (SA4B).
HK 1 ST
Vay d(H,(S4AB))=HK .
o 2 B
Do HI// BC nén d¢ dang chi ra dugc 7 1a trung diém cua AB va IH :TC =§,
m=p=8_a
2 2
2
Tacé AB L SI nén SI=+/SB* —IB® = |24’ _GT - “\2/7 :

Do SH 1 IH nén xét tam giac vudng SIH co6:

2 2
SH=~SI? 17 = |79 3¢ _

4 4
a3
CSHHI Ty a2l
SI a7 7
2

HK

Do vay, ta co d(H,(SAB)

a\21
-2t

Cho hinh lang try ABC.4'B'C’c6 tit ca cac canh bén va canh day déu bang V3. Hinh chiéu
vudng goc cua A4 trénmp (A'B'C') tring véi trung diém / cua B'C’. Tinh khoang cach tir A4’
dén mit bén (BCC'B')

Loi giai

Taco: AA'// BB'< (BCC'B")
= AA'//(BCC'B")
Goi J 1a hinh chiéu cta I trén 44’ = 1J L AA'// BB'= IJ 1L BB'
Mit khac, theo gia thiét suy ra:
B'C'LA'Ic(AA'T)
= B'C'L(A4A'T)
B'C'L Al = (AA'T)

Suyra: IJ LB'C', tacla IJ L (BCC'B'), ma J € A4' nén d(AA',(BCC'B"))=1J
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Cau 4:

ALA'T

Trong AAA'l = IJ.AA'= ALA'l = 1] =———.
V33
DethayA]—— Al = AA* = AI* = /3———— Suy ra: JJ_%

Vay d(44',(BCC'B'))===0.75.

B w

Cho hinh chép S.ABCD c6 day 1a hinh thoi canh bang 676, SA=SB=SD=12 va tam giac
ABD déu. Khoang céach giita dudng thang 4B va mat phang (SCD) bang bao nhiéu?

Loi giai

Ta ¢6 ABCD la hinh binh hanh nén 4B//CD = AB//(SCD)

= d(A4B,(SCD))=d(4,(SCD)).

Ta c6: SA=SB=SD suy ra hinh chiéu cua S 1én mit phiang (4BCD) tring voi tAm duong
tron ngoai tiép ctia tam giac ABD .

Goi H la hinh chiéu vudng goc cia S trén mit phang (ABCD).

Theo gia thiét tam gidc ABD déunén c6 H 1a trong tim cuia tam gidc ABD .

Taco DH L AB= HD 1L CD= CD L (SHD).

Ké HIL SD,Ie SD suy ra HIL(SCD).Khidé, d(H,(SCD))=HI .

AH = Aiﬁ - 6*/63“/5 =632 ; SH=+SA’— AH* = [12° —(6\/5)2 =632

Tam gidc SHD c6 ! = ! + ! = 1 + ! =i:>H] 6 hay

HI* SH® HD’ (6\5)2 (6\5)2 36
d(H,(SCD))=6.

d(4,(SCD)) ac
d(H,(SCD)) HC

= d(4,(SCD))= %d(H,(SCD)) = %HI:%.é =9.

Ma mit khac ta thay:

_3
>

|
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AL

Cau5: Cho hinh choép S.ABCD c6 day la hinh thang vuong tai 4 va B, AB=BC = \/g, AD = 2x/§,
SA vudng géc véi mat day va S4 = V3. Tinh khoang cach gitta SB va CD.

Loi giai

Goi H 1a trung diém cia AD taco d (CD,SB)=d(CD,(SHB))=d(D,(SHB))=d(A4.(SHB))

Ta co ! :1+1+1:3:1
dz(A,(SHB)) SA>  SB*  AH? ( \/g)z

Vay khoang cach gitra SB va CD 1a 1
Cau 6:  Cho hinh chép S.ABCD c6 ddy ABCD la hinh vuéng canh a. Biét SA L (4ABCD) va SA=2a

. Goi O 1a tAm hinh vudng ABCD . Tinh khoang cach tir diém O dén SC .
Loi giai

Ta cd6 ABCD la hinh vudng canh a nén AC = a2 .

Do O la tam cta hinh vuéng 4BCD nén d(0,SC) = %a’(A, SC).

Trong tam giac SAC vuongtai 4 ha AH 1 SC.

SAAC  2aaV2 243
JSA2+4AC? Naa+284 3

m GV. Phan Nhat Linh - @& SDT: 0817 098 716
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A

Vay d(O,SC)=%d(A,SC)=%.

Cau7: Cho hinh chép S.ABCD c6 ddy ABCD la hinh thoi canh a . Tam gidc ABC la tam giac déu,
hinh chiéu vudéng goc cia dinh S 1én mit phing (ABCD) trung véi trong tdm tam giac ABC.

Géc giita dudng thing SD va mit phing (4ABCD) bang 30°. Tinh khoang céch tir diém B dén
mit phang (SCD) theo a

Loi giai

Goi O la tam hinh thoi ABCD va E 1a trong tam cua tam giac 4BC.

SDA(4BCD)=D [ ———
= (SD.(4BCD))=(SD, ED) = SDE =30°

SE 1 (ABCD) taii E

BD:2BO:a\/§:DE:gBD:a£
Do tam gidc ABC déu nén \/_ 3 3
3 3

Khi d6 tan SDO = °F — sp =24
DE 3

Vi tam gidc ABC déunén CE L AB=>CE L CD ma CD L SE nén CD L (SEC)
Ké EH 1 SC(H e SC) khido EH 1 (SCD) tai H nén d(E,(SCD))=EH

1 1 1 1 1 221

> = -+ == >+ 2:>EH=a
EH SE- EC (2aj \/g 21
ai
3 3

Do BEN(SCD)=D nén Zgizigg;; = gg :%:d(B,(SCD))=%d(E,(SCD))=a

GV. Phan Nhat Linh - @& SDT: 0817 098 716 _
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Cau 8: Cho hinh chop déu S.ABCD c6 canh ddy bang 2a, canh bén bang3a . Khoang cach tir diém A
dén mit phang (SCD) bang

Goi O=A4ACNDB.

Vi S.4BCD 1a hinh chép déunén SO L (ABCD)va ddy ABCD la hinh vudng.

Ta c6: Zggzggg;; = gg =2=d(4,(SCD))=2d(0,(5CD)).

Tam gidc AACD vuodng tai D c6: AC =~/ AD* +CD* = 2aN2 =0D=0C=aV2.
Tam gidc ASCO vudng tai O ¢6: SO =+/SC*—0C* =a /7.

Do SO,0C,0OD di mdt vudbng goc nén goi h=d (O,(SCD)) thi

1 1 1 1 8 av14
w=-at >t 2" 5 2 = h= :
h~ OS- OD” 0C° T7a 4

Vay khoang céch tir 4 dén mit phang (SCD) béng a\éﬁ :

Cau9: Cho hinh chop S.ABCD c6 day hinh vuong canh a. Mit bén S4B 1a tam gidc vuong can tai S
va nam trong mit phang vudng goc voi day. Goi H 1a trung diém AB. Khoang cach tir H dén mat
phang (SAC) bang

Loi giai

"
R
]

]

]

]

L]

]

]

1]

]

L]

1]

]

1]

]

]
[
i,
j-;.

'

B

Tam giac SAB vudng can tai S, H 1a trung diém ctia AB nén SH | AB.
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AL
(84B) L (ABCD)
Ta cé {(SAB)(ABCD) = AB=> SH L (ABCD).
SH  (SAB),SH L AB
Tu H dung HM 1 AC tai M ,t0 H dung HK L SM tai K. Tacdo
AC L HM
= AC L (SHM )= AC L HK .
AC L SH (SH 1(ABCD))
. [HK LSM .
Khi d6 { = HK 1(SAC) tai K nén d(H,(SAC))=HK .
HK 1 AC
Ta co . Ap dung hé thirc luong trong tam giac vuéng SHM . Ta c6
BD a2
HM =—=
4 4
12: 12+ ! > & 12:%+%©HK:&.
HK- SH” HM HK” a a 6
Vay d(H,(SAC))=§.

Cau 10: Cho lang try ABC.A'B'C' ¢c6 ABC 1a tam giac vudng céan tai 4. Hinh chiéu vuong goc ciia 4’
lén mat day tring véi trung diém cta canh BC. Biét canh 44’ =a+/3 va tao voi mit day cua
hinh lang tru mot géc 60°. Khodng cach tir dinh €' dén mit (4'BC) bang

Loi giai

Goi H 1a trung diém ctia canh BC. Vi A'H L (ABC) nén AH 1a hinh chiéu ciia A4’ 1én mit
phang (ABC). Khi d6 goc gitta A4’ va mit phing (ABC) la goc gitta A4’ va AH , hay chinh

la goc AA4H .

l I GV. Phan Nhat Linh - & SDT: 0817 098 716
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A

Vi A'H 1 (ABC) nén A'H L AH hay tam gidc A4'H vuong tai H .

Khi d6 cos A'4H === AH = Ad'.cos A AH = a~/3.c0s 60° = % .
Goi H' 1a trung diém cta canh B'C’.

Tam giac A'B'C’ vuong cantai A" nén A'H' L B'C".

A'H L(ABC)= A'H L(A'B'C'Y= AH LAH'.

AH' 1 B'C

AH' 1 AH
A'HNBC={H}
A'H,BC < (4'BC)

Ta co = A'H' L (A'BC).

Vi BC||B'C', BC = (A'BC) nén B'C'||(4'BC).

Suyra d(C';(4'BC))=d(B'C;(A'BC))=d(H';(A'BC))=A'H' = AH = %
Cau 11: Cho tr di€én OABC c6 ba canh O4,0B,OC db6i mot vudng gdc voi nhau. Biét khoang céach tur
diém O dén cac duong théng BC, CA, AB lan luot 1a a, aﬁ , a\/§ . Tinh khoang cach tu
diém O dén mit phing (A4BC) theo a
Loi gidi
c

A
Ké OM L AC (M € AC), ON L AB (N e AB), OP L BC (P e BC).

Khidotacd OP=a, OM =a2, ON =a/3.

Trong (OCN) k¢ OH L CN (H €CN) taco:

AB L ON
{ = AB L (OCN)= 4B L OH

AB 1 OC

- GV. Phan Nhat Linh - @& SDT: 0817 098 716
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A

{OH 1 AB

= OH 1 (4BC)=d(0,(4BC))=0H
OH LCN

. . 1 1 1 1 1 1
Ap dung h¢ thic lugng trong tam gidc vuong ta co: =

= + + +
OH® 0OC* ON® 04> O0B> 0C’

Lai co:

1 1 1 1 1 1 1 1 1

= + ; = + ; = +
OM*®> 04> OC*  ON* 04 OB’ OoP* OB*> 0C’

1 1 1 1 1 1
= st——t+t—5=2 st—t——
OM® ON° OP o4~ OB OC

1 1 1 (1 1 1
ot ot T Tt ot A
o4~ OB~ 0OC” 2\0OM° ON- OP

31+1+1_11+1+L_11
04> OB* 0C* 2\24* 3a° a*) 124°

1 11 OH:zcz\/ﬁ

= 5 =
OH" 12a 11

Ciu 12: Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh thoi canh 2a, ADC =60, SA 1 (ABCD) va

SA=+6a, G la trong tim tam giac SAC . Khoang cach tir G dén (SCD) 1a
Loi giai

Goi M, I 1an luot 13 trung diém CD, SC .

ADV3 _ .

Theo gia thiét ta c6 tam giac ACD déu. Suy ra AM = 5

Ké AH L SM (H eSM) thi AH L (SCD).
: Lo 1 1
Taco GI =—AI nén d(G,(SCD))=§d(A,(SCD))=§AH

AM .54 al6a  2a

1 ]
3 Jam? + 542 3 \3a+6a> 3
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AL
)2,
3

Vay d(G,(SCD)

Céu 13: Cho hinh chép S.ABCD , ddy ABCD 1 hinh thang can c6 goc ¢ ddy bang 60°. AB =2CD =2a

, mt phang (S4B) tao v6i ddy mot gbc 45°. Hinh chiéu vudng goc clia S 1én ddy trung véi

giao diém cia AC va BD. Tinh khoang céch tir 4 dén mit phing (SBC).

Loi giai

-Kéo dai AD va BC cat nhau tai E, lay 7 1a trung diém AB. Goi H la hinh chiéu vudng goc
cua Slén day, k¢ HK vuong goc voi SC tai K.

Xét tam gidc ABE c6 ABE = BAE = 60° nén ABE 13 tam gidc déu va H 1a tryc tAm

AC L BC

— JHI 1 AB

HI=HC=1EI=12a£=&
37 372 3

- ASHA= ASHB = 54 =SB = SI L AB = ((SAB),(ABCD)) = SIH = 45°

:SH:IH:%

BC L AC . (HK LSC
-Ta c6 = BC 1L HK , talaico = HK 1 (SBC)
BC L SH HK | BC
a3 a3
Suy ra khoang cach tir H dén (SBC) la HK = ASHC 3 3 = a6 :
JHS? + HC? \/[a\/gf (a\/gjz 6
- + -
3 3
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AL

-Tam giac HAB ddng dang voi tam gidc HCD va AB =2CD nén % = A—B

CD

Vay khoang céch tir 4dén (SBC) bang 3 1an khodng céch tir H dén (SBC) =

a6
o
Céu 14: Cho lang tru déu ABC.A'B'C’ c6 canh ddy bing a, mit phang (4'BC) tao véi ddy mot goc 45°

, M 1a diém tuy y thudc canh B'C’. Khodng céc tir diém M dén mét phing (4'BC) béng

Loi giai

A’ c’

BP

Vi ABC.A'B'C' 14 lang try tam giac déu nén 1a lang try dung c6 ddy ABC 1a tam giac déu.
Taco B'C'||(A'BC) nén d(M,(A4'BC))=d(B',(4'BC)).
Ma AB'n(A'BC)=0 véi O la trung diém AB'nén d(B',(4'BC))=d(4,(4'BC)).

Goi H 1a hinh chiéu ctia A4 1én BC, I 1a hinh chiéu ctia A 1én A'H , ta chimg minh duoc
AI L(A'BC), suyra d(4,(A'BC))=AI.

Ma ((m)) — A'HA=45° nén tam gidc A'AH vudng can tai A, do d6

i( af

A'H = AH2 =

Mait khac, Al 1a duwong cao ciia tam giac A'AH nén Al = A2H =

a6

4

a6
2
2

Cau 15: Cho lang try tir gidc déu ABCD.A'B'C'D’ ¢6 canh day bang 2a, B'D =3a . Khoang cach tir diém
C’ dén mat phang (A4'BC) bang

Loi giai
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y

A’ D’

Cf

Vi ABCD.A'B'C'D' 1a lang tru tir giac déu nén la lang try ding c6 day 1a hinh vudng canh 2a,
suy ra BD = 2a+2 .

Ma B'D =3a=> B'B=~B'D*~BD* =94’ 84> =a.

Tacéd AC'(A'BC)=0 (véi O 1a trung diém cua AC").

Suyra d(C',(4'BC))=d(4,(4'BC)).

Goi H 1a hinh chiéu cia 4 1én 4'B, ta chimg minh dugc AH L (A4'BC).
Suyra AH =d(4,(4'BC)).

Tam giac A'AB vudngtai A vacd AH la dudng cao nén

o AAAB _ aa :2aJ§_

BNIYEET: \/a2+(2a)2 5

Cau 16: Cho hinh chop S.4BC c6 day 1a tam giac déu canh 2a. Hinh chiéu vudng goc cta S trén mit
phing (ABC) ladiém H thugc canh AB sao cho HA = 2HB . Géc giita dudng thang SC va mit

phang (ABC) bang 60°. Tinh khoang cach giita hai duong thing S4 va BC theo a.

Loi giai

Goi N la trung diém BC . Trong mit phing (ABC ) dung dudng thang d qua A4 va song song
voi BC.
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Cau 17:

AL

Qua H dyng duong thang song song véi AN cit d tai E va cat BC tai K. Khi d6 tt
giac AEKN la hinh chir nhat.
Taco: BC//AE = BC//(SAE)=>d(BC,S4)=d(BC,(SAE))=d(K ,(SAE))

Métkhéc@:ﬁ:lzﬁzl:d(K,(SAE):id(H,(SAE)).
HA HE 2 KE 3 2

AE L SH
: { = AE 1 (SHE)= (SHE) L (SAE)

Ta cé
AE 1 KE

Trong mit phing (SHE) ké HI L SE tai I . Tl d6 suy ra:

HI 1 (SAE)=d(H ,(SAE))=HI = d(BC,SA) :%HI.
HK:lAN:EH:gAsza\B:H]: SH.HE :“m.
3 3 3 JSH? + HE> 6

a2

Vay d($4,BC) ===

Cho hinh chép S.ABD c6 day la tam giac vudng tai A, canh AB =2A4D = a. Tam gidc SAB déu
va nam trong mit phiang vuéng goc véi day (ABD). Goi H,N lan luot 1a trung diém cta 4B,
AD . Khoang céach giita HN va SD bang

Loi giai

Vi H,N lan luot 1a trung diém ciia AB, ADnén HN//BD = HN//(SBD)

= d(HN,SD)=d(HN,(SBD))=d(H,(SBD))

Vi tam gidc SAB déu va nim trong mit phang vudng goc véi ddy (4BD)nén SH L (ABD).
Tu H ké HG L BD tai G, ké HI L SG tai I.

Suy ra HI 1 (SBD)=>d(H,(SBD))=HI .
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yV
2
Tacé BD =~ AB> + AD* = a2+%:a25,SH:§.
aa
Lai c6 ABGH ddng dang véi ABAD nén 20 —BH _ pg _AD-BH _ 5 2:“*/3.
AD BD BD  aJ5 10
2
Khi do 12= 12+ 12= ! _+ ! 2:>H]:ﬁ:»ar(HN,SD):&.
HI' " SH® HG (. [ NG 8 g
2 10

Cau 18: Cho hinh ling tru tam gidc ABC.A'B'C’' c6 day 1a tam giac déu canh bang « . Hinh chiéu cua
diém A’ trén mit phang (ABC) 1a trong tim G cua tam gidc ABC va dién tich tam gidc A'AB
2

bang %. Tinh khoang cach giita hai duong thang CC’ va AB'.

Loi giai

Chon mit phing (A4A4'B'A) chita AB' va song song véi CC'.

Khi d6 d(A4B',CC")=d(CC',(A4'B'B))=d(C,(44'B'B)).

Goi I 1a trung diém cta 4B . Vi tam gidc ABC déunén CI L AB= GI L AB.
A'G 1 AB

Vi = AB L (A'Gl)= AB L A'I.
Gl 1 4B

G]:lcjzﬂ_
3 6

2 2

Vi dién tich tam gisc A'AB bing “T nén %A’I.AB = "T o Al :% .

2 2
Suyra A'G=+AT*-GI* = “7—33% =
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q AL
Trong mat phang (4'GI) ké GH L A1 (HeA'l).
GH L A1
Khi d6 suy ra GH L (AA'B'B)=d(G,(44'B'B))=GH .
GH L AB (AB L(A'GI))

Xét tam giac AA'GI vuong tai G co

a6 a3
GH AT = AGGI = d(G,(A4BB))=GH =259 __6 6 _ av2
AT a 6
2

d(C,(44'B'B
Ta lai ¢6 (. )):g:3:>d(C,(AA’B'B)):3.d(G,(AA’B’B))=£.

d(G,(44'B'B)) GI 2

A oy AN2

Vay d(4B',CC") = o

Céau 19: Mot quat tran c6 bé day than quat 1a 30 cm, nguoi thg mudn treo quat sao cho khoang cach tir
dinh quat dén san 1a 3 m. Cho biét tran nha cao 4 m, khi d6 chiéu dai can quat la:

Loi giai
Chiéu dai can quat 1a: 4—3-0,3=0,7m.

Cau 20: Mot cay cau danh cho ngudi di by cd mat san cau cach mit duong 4 m (gid sir mat san cau vuot
song song voi mat dudng), khoang cach tir dudng thing @ nim trén tay vin cia cau dén mat san
caula Im. Goi b 1a duong thang ké theo tim duong. Khoang cach giita hai duong thing a va b
la:

Loi giai

Goi mit (P) 1a mat san cAu vuot va mat (Q) 1a mat duong.

Vi a//(P),(P)//(Q)=d(a;b)=d(a;(P))+d((P);(Q))=1+4=5m.
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Céu 21: O mot con ddc 1én cau, ngudi ta dit mot khung khdng ché chiéu cao, hai cot clia khung c6 phuong
thang dumg va co chiéu dai bang 2,2 m. Pudng thang ndi hai chan cot vudng goc véi hai dudng
mép ddc. Thanh ngang duoc dit trén dinh hai cot. Biét doc nghiéng 18° so véi phuong nam
ngang. Tinh khoang cach giita hai thanh ngang ctia khung va mit duong déc (theo don vi mét va
két qua 1am tron dén chir s6 thap phan thir hai).

2.2m

Goi B 1a mot diém nam trén thanh ngang va H 1a hinh chiéu vudng goc ctia B xudng mait
déc.

Khi d6 khoang cach giita hai thanh ngang ctia khung va mat duong déc 1a BH .

Taco BH = AB.sin72° = 2,09 m.

Cau 22: Mot cay cau danh cho nguoi di bd (Hinh bén dudi) c6 mat san cu cach mat duong 3,5 m,
khoang céach tir duong théng a nam trén tay vin cua cau dén mat san cau 1a 0,8 m. Goi b 1a

duong thang ké theo tim duong. Tinh khoang cach giita hai duong thang a va b .

Loi giai
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Cau 23:

Cau 24:

A

Ta c6: d(a,b)=3,5+0,8=4,3(m).

Trén mot mai nha nghiéng 30° so voi mit phang ndm ngang, nguoi ta dung mot chiée cot vudng
goc voi mai nha. Hoi chiée ot tao v6i mit phang nim ngang mot goc bao nhiéu d6?

Loi giai
Goi 4B la giao tuyén ctia mit phang mai nha va mit phang nim ngang, 4D la duong thang
nam trén mai nha va vudng goc voi AB, duong thing DE 1a chiéc cot vudng gbc véi mai nha,
duong thing AE nam trén mit phang nam ngang, khi d6 tam giac ADE vuéng tai D, dudong
thing AE 14 hinh chiéu vudng goc cia DE trén mit phang nim ngang, ma goc DAE bang
30" nén goc giita hai duong thing DE va AE bang 60°.

D \C

~
S E
-
-
-
-

A B

Vay goc giita duong thing DE (chiéc cot) va mit phang nam ngang bang goc giita hai duong
DE va AE bang 60°.
Gia do ba chan duoc mo sao cho ba gdc chan cach déu nhau mot khoang bang 110 cm. Biét cac
chén cua gia dd dai 129cm . Hoi chiéu cao cta gid d& bang bao nhiéu mét (1am tron két qua dén
chit s6 thap phan tha 2)?

Loi giai

110-43

2
Chiéu cao cia gia d& 1a: 1292—( 3 ]z112(cm)=1,12(m).
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QUAN HE VUONG GOC
TRONG KHONG GIAN

BAI a THE TiCH .
%

IY.Y Y LY THUYET CAN NHO
Ly thuyét chung vé thé tich

e Thé tich 12 mét trong nhitng khéi niém toan hoc xuét hién thuong xuyén trong cude séng, do su
chiém chd cua vat thé trong khong gian. Bai hoc ndy dua ra cong thirc thé tich ctia cac hinh khéi
ung voi cac hinh ma ta da hoc.

e Phan khong gian dugc giéi han boi hinh chop, hinh chép cut déu, hinh ling try, hinh hop tuong tng
duoc goi la khdi chop, khdi chop cut déu, khoi lang try, khéi hop. Pinh, mét, canh, duong cao cua
cac khéi hinh d6 1an luot 1a dinh, mat, canh, duong cao cua hinh choép, hinh chép cut déu, hinh lang
try, hinh hop tuong ung.

V:%h(s+5'+\/s.5*) V =hS

. ;. : A 1
= Thé tich cua khoi chép co6 dién tich ddy S va chiéucao 4 la: V = EhS .

= Thé tich ctia khdi chop cut déu co6 dién tich day 16n S, dién tich day bé S’ va chiéu cao
la: v :%h(S+S’+\/S.S’).

= Thé tich ctia khdi lang tru c6 dién tich day S va chiéu cao 4 1a ¥V =AS.

Nhan xét:
e Thé tich khdi t& dién béng mot ph?ln ba tich cua chiéu cao tir mot dinh va dién tich mat dbi dién
voi dinh do.

e The tich ctia khoi hop bang tich ctia dién tich mdt mat va chi€u cao cua khoi hop ung véi mat do.
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IR :¥ /S  ruAN LOAI VA PHUONG PHAP GIAI TOAN

Dang 1: Thé tich khéi chép c6 canh bén vudng géc véi day

e Mot hinh chdp c6 mdt canh bén vudng goc voi day thi canh bén do chinh 1a duong cao.
e Mot hinh chdp c¢6 hai mit bén ké nhau ciing vudng goc v6i ddy thi canh bén 13 giao tuyén cua hai

mat d6 vudng goc vadi day.

Vidy 1: Cho hinh chép S.4BC c¢6 canh bén SA vudng goc v6i mit phang déy (ABC). Biét S4=a, tam
gidc ABC latam giac vudng cantai 4, AB =2a. Tinhtheo a thétich I cuakhdichép S.4BC.
& Lo gidi
S

C

Dién tich tam giac A4BC vudngcantai 4 1a S, = %AB.AC = %2a.2a =2a’.

3
Thé tich khéi chop S.ABC 1a: Vy ;. = %SA.SABC =%.a.2a2 - 2%
Vidy 2: Cho khoi chép S.4BC c6 ddy ABC la tam gidc déu canh a, hai mit bén (SAB) va (SAC) cung

vudng goc véi day va SC = a+/3 . Thé tich khéi chép bing
& Loi giai

(SAB)N(SAC) =54
Ta co {(SAB) L (ABC) = SA 1 (A4BC).
(SAC) L(A4BC)
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Vi du 3:

AL
Trong tam gidc SAC vudng tai A c6 SA=~/SC>—AC* =a+/2.
2
Dién tich tam gidc ABC 13 S, =2 f .
N3 a6

Thé tich khdi chop S.ABC 1a V = %SA.SMBC - %.a\/i. y =

Cho hinh chop S.ABCD c¢6 day ABCD 1a hinh chit nhat véi AB = a, BC = a+/3 . Canh bén SA4
vudng goc voi day va duong thang SC tao voi mat phing (S4B) mét goc 30°. Thé tich khoi
chop S.ABCD 1la

& Loi giai

Vi $4 L (ABCD) =S4 L BC(1)

Vi ABCD 14 hinh vudng = 4B 1 BC (2)

Tur (1) va (2) = BC L (SAB)=-SB la hinh chiéu cia SC trén (S4B).

—(SC.(s4B)| = (SC. 5B)

o —

Vi BC 1 (S4B)= BC 1 SB=ASBC vuéng tai B =(SC,SB)= BSC =30°.

Tacé tan BSC = 2¢ — sp— _BC
SB tan30°

Xét tam giac vuong SAB c6 SA> =SB*— AB* =94’ —a* =84 = SA=2a+/2 .
Tacod S,z =AB.BC = NCY'S

1 1
Suy 1a ¥ sncp =554 ncp = E.261\5.4126 =

2\/6613
y
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AL

Vidu4: Cho khéi chép S.ABCD 6 SAL(ABCD) c¢6 didy ABCD 1a hinh thang, A4B//CD,

SA=AD=DC=a,BC= a7 . Tam gidc SBC vudng tai C, tam gidc SCD vudng tai D . Thé
tich khéi chop da cho bang

& Loi giai

CD 1S4

Ta co:
CD 1 SD

}: CD L(SAD)= CD L AD < (SAD)

Suy ra, tam giac ACD vudng tai D = AC = AD* + DC* =Jd* +d* = a2

BC 154

}:> BC 1(8S4C)= BC L AC < (SA4C)
BC 1L SC

Suy ra, tam giac ABC vudng tai C = AB = \/AC2 +BC® = \/Za2 +7a”> =3a

_(CD+AB).AD :(a+3a).a 5

Ta co: S = =2a".
ABCD 2 2
Ao 5 A r ‘ 1 1 2 2 3
Thé tich cua khoi chop S.ABCD 1a: V z0p = E‘SA'SABCD = g.a.Za = Ea .

Vidu5: Cho khdi chép S.ABCD c6 ABCD la hinh chit nhét tim O; AC =2A4B =2a; SA vudng goc
v6i mat phing day. Tinh thé tich khdi chop S.4BCD biét rang SD = a~/5.
& Loi giai

S

- GV. Phan Nhat Linh - @& SDT: 0817 098 716




Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

A

Taco: AC=24AB=2a= AB=a.
Do ABCD la hinh chir nhat = 4B | BC.

Xét AABC vudng tai B ¢6: BC =+ AC? — AB* < BC =4/(2a) —a* = av3.

Xét ASAD vuéng tai 4 c6: SA=~/SD? — AD? < SA = \/(aﬁ ) ~(a3) = a2
Do S4 L (ABCD) suy ra SA la duong cao ctlia khéi chop.

1 1 a%%_
3

Thé tich khéi chop S.ABCD 1a Vy 0 = 5SA.SABCD = ESA.AB.BC =

GV. Phan Nhat Linh - @& SDT: 0817 098 716 _




Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

Dang 2: Thé tich khdi chép c6 mit bén vudng goc véi day

Pé xac dinh dudng cao cua khdi chop, ta sir dung dinh 1y sau:

() L(B)

ald

Vi du 6:

Vidu7:

Cho khéi chép S.4BC c6 day la tam gidc déu canh 24, mit bén SBC 1a tam giac vudng can tai
S va (SBC) vuéng géc véi mit phing (ABC). Thé tich ctia khdi chép da cho bang

& Loi giai

(SBC) L(4BC)
(SBC)N(ABC)=BC
SM L BC

SM < (SBC)

Dung SM L BC,taco = SM 1 (4BC).

Do ASBC vudngcan ¢ S, suyra SM = %.BC =a.

1 I (2a)' 332>

Cho hinh chop S.ABCD c6 day ABCD 1a hinh chir nhat, 4B =a, AD =2a.Tam giac SAB la
tam giac déu va nam trong mdt phiang vuéng goc véi day. Thé tich cua khdi chop S.ABCD bang
& Loi giai
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Liy H € AB sao cho SH 1 AB (do tam gidc SAB déunén H ciing la trung diém ciia AB)

SH 1 AB
AB =(S4B)~(ABCD)
= SH 1 (ABCD).
SH c (SAB)
(S4B) L (ABCD)
3
Ta cé SH = % . S pep = ABAD =2a> . Vay Vi pep = %SABCD.SH =2 3‘/5 .

Vidu 8: Cho hinh chép S.ABCD c6 day ABCD 1a hinh chit nhat; ASAB déu canh ¢ va ndm trong mat
phang vudng goc voi (ABCD) . Biét SC tao voi (ABCD) mdt goc bang 30°. Tinh thé tich V
ctia khéi chop S.4ABCD .
& Loi giai

S

IN
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
[N
1
1.

OH T30
P -

Goi H la trung diém ciia 4B . Vi tam giac SAB déunén SH L AB.

(S4B)N(ABCD) = 4B
(S4B) L (ABCD) = SH 1 (A4BCD).
SH 1 AB

Suy ra (SC,(ABCD)) = SCH =30°.

a3

Vi SH 1a dudng cao cua tam giac déu canh a nén SH = >

— CH = SH .cot30° = “23 .f:%".

2 2
Trong tam gidc vudong BHC , ta c6: BC* = HC® - HB® = 9%—% =2a>= BC=av2.
Dién tich ctia hinh chit nhat 4BCD 13 S ., = AB.BC = a.aN2 = a2 .

1 la\/g ) a3\/g
—.aN2= .

Vay thé tich hinh chép S.ABCD 1a V = ESH.SABCD =37 -
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/'

Vidu9: Cho hinh chép S.4BCD ¢6 ABCD 14 hinh chit nhat, tam giac SBC déu canh ¢ niam trong mit
phang vudng géc voi (ABCD) biét goc gitta SD va mit phang (4ABCD) bang 45°. Theé tich
hinh chop S.4ABCD 1la

& Loi giai

Goi H la trung diém ctia canh BC = SH L BC.Ma (SBC) L (ABCD)=> SH L (ABCD) va

(SD.(4BCD)) = SDH =45

Tam giac SBC déu canh a nén SH :é.

a3

Tam giac SHD vubdng can tai H = HD = —

3
Suy ra CD = DH2 —CH2 = Cl22 . Vﬁy VS,ABCD =§-SH.SABc‘D =%SHBCCD = a1\2/g .

Vi du 10: Cho hinh chép S.ABCD c¢6 day ABCD 1a hinh chir nhat, tam giac SAD vudng tai S va nim
trong mit phang vudng goc véi mit phang ddy. Cho biét AB =a, SA=2SD, mjt phang (SBC)

tao v6i mat phang day mot goc 60°. Tinh thé tich cuia khdi chop S.ABCD
& Loi giai

Goi H 1a hinh chiéu cia S trén AD va K 1a hinh chiéu cia H trén BC.

Ta co: {(SAD) L(4BCD) = SH 1 (ABCD).

SH 1 AD
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A

}:BCJ_SK. Do d6 goc tao boi hai mit phing (SBC) va (ABCD) la goc

HK 1 BC
SH 1 BC

SKH = 60°, SH = HK .tan 60° = a/3

1 1 1 1 5 J15a 5J3a
= + = = = SD= , SA=a~15, AD = .
SH?* S4* SD? 3a> 4SD? 2 2
1 1 5\/561 B 54°

Thé tich khdi chép Vy pep :ESH.SABCD = 34 3.a. > o

Vi du 11: Trong khéng gian cho tam giac déu S4B va hinh chit nhat ABCD v&i AD =24 nam trén hai

22

mit phang vudng goc. Goi ¢ 1a goc giira hai mat phang (S4B) va (SCD). Biét tang = 5

Thé tich ctia khdi chop S.4BC la

& Loi giai

D@ dang xac dinh giao tuyén ctia hai mat phang (S4B) va (SCD) la duong thang d di qua S
va song song voi AB, CD.

Goi H, K lan luot 12 trung diém cta 4B, CD.

Trong mét phang (SAB) c¢6 SH L AB= SH L d.

CD L HK
i = CD L (SHK)=CD LSK = d L SK.

Vi
CD 1 SH
(SAB)(SCD)=d
Taco {SH Ld, SH c(SAB). Dodé ((S4B).(SCD))=(SH,SK)= HSK.
SK Ld, SKc(SCD)

HK 22 _ 2a 22 3a2
S :

Xét tam giac vuong SHK, co tan FASK = = = SH =
SH SH 3

Xét tam giac déu SAB c6: SH = < AB=av6

AB\3 - 3av2  AB\3
2

2 2

Thé tich khéi chép S.4BCbang V = 3.

%a\/gla.
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Dang 3: Thé tich khéi chép déu

Pinh nghia: Mot hinh chép duoc goi 14 hinh chop déu néu ddy cta nd 1a mot da gidc déu va cac canh
bén bang nhau.Trong hinh chép déu:

e Duong cao hinh chop qua tam cua da giac day.

e Céc canh bén tao voi day cac goc bang nhau.

e Cac mit bén tao v6i day cac goc bang nhau.

e Dé bai cho hinh chop tam gidc déu (tir giac déu) ta hiéu 1a hinh chop déu.

e Hinh chop tam giac déu khac véi hinh chop c6 day 1a tam giac déu vi hinh chép tam gidc déu
thi ban than no c6 day 1a tam giac déu va cac canh bén bang nhau, néi mot cach khac, hinh chop
tam giac deu thi suy ra hinh chdp c6 day la tam giac déu nhung di€u nguoc lai 1a khong dang.

e Hinh chép tir giac déu 1 hinh chép déu co day 1a hinh vudng.

Cong thuc tinh thé tich khbi chop déu va mot sb cong thire giai nhanh:
« Chiéu cao % khdi chop xac dinh béi 4 =,/b>— R}, trong &6 R, 1a ban kinh dudng tron ngoai
tiép da giac day va b 1a d6 dai canh bén.
o Khéi tir dién déu canh a c6 V = g‘* va ﬁf “f 1 chiéu cao khéi tir dién

alr= ,trong d6 h =

deu.

a’3b’-a’

« Khbi chop tam giac déu canh day bang a, canh bén bang b ¢6 V =

12
N , ‘ . aa/z(zbZ—aZ)
e Khoi chop tir gidec déu canh ddy bang a, canh bén bang b c6 V = p

NS
6
e Khoi bat di¢n déu canh a 1a hop cia hai khoi chop tir gidc déu co tat ca cac canh bang a cé

J2a

3

o Khoi chop tir gide deu co tat ca cac canh bang a,co V =

V=

a’ 3(1)2 —az)

« Khéi chop luc gidc déu canh day bang a, canh bén bang b c¢6 V = 5

Vi du 12: Cho hinh chop tr gidc déu c6 tit ca cac canh bang a . Thé tich cua khdi chop twong tng tinh theo
a sébang
£ Loi gidi
Goi khdi chop tir giac déula S.ABCD nhu hinh v&.

s

B

Goi O la tam hinh vuéng ABCD, suy ra SO L (ABCD).
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=
Do ABCD 1la hinh vudng canh a nén BD = a2 = 0D =0B :% = a22 .
2
Tacé SO =~SD* —OD* = az—[“‘fj = “‘2/5 VA S pep =a’.
R 1 1 a2 a2
Vay VSABCngso.SABCng. > a’ = pt

Vi du 13: Cho khdi chép tam giac déu c6 canh ddy bang a va canh bén tao véi day mot goc 60°. Thé tich

khéi chop d6 bang
£ Loi giai
S
A B
H
C
Goi H la trung diém BC va G 1a trong tm tam gidc ABC.Tacé SG L (ABC).
2
Tam gidc ABC déu canh a nén S, - = a3 va AG:EAH :%-ﬂz a3 .
4 3 3 2 3
(54,(4BC))=S4G = 60°.
L , — a3
Trong tam gidc vudng SGA , ta c6 SG = AG.tan SAG = = V3=a

P

1
37 412

. 1
Vay Vs pc :g‘SG “Saapc =

Vi du 14: Cho hinh chép tir gidc déu S.ABCD c¢6 chiéu cao bang V3a va d6 dai canh bén bang J5a. Thé
tich ctia khdi chop S.4BCD bang
& Loi gidi
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y S S
Ta co6: BO =+/SB? —SO* =+/2a.
BD:2BO:2\/§a:>AB=@:2a.
2

43

7 5 1 1
Thé tich khoi chp Vs ipcp = -S.15c0-S0 = 5(2a)2 Ba= —a

Vi du 15: Cho hinh chdp déu S.ABCD c¢6 canh day bang 3a , canh bén bang 3v3a va O latam cua day.

Goi M,N,P va O lan luot 13 hinh chiéu vudng goc ctua O trén cac mit phang (S4B), (SBC),
(SCD) va (SDA). Thé tich cta khéi chép O.MNPQ bang
& Loi gidi

Goi E,F,G,H theo tht tu 14 trung diém cua AB,BC,CD,DA.

AB 1 SO
Ta co: { = AB 1 (SOE)=>(SAB) L(SOE).
AB 1 OE

Mit khéc: (S4B)(SOE) = SE ddng thoi M 1a hinh chiéu vudng géc ciia O 1én mit phing
(SAB) nén OM L SE tai M .

2 2
Ta c6: SO =+/S4> — 04> \/[3“*5] _[3“‘5] _3_op.

2 2 2

Khi d6 tam giac SOE vudng can tai O = M la trung diém SE .
Chtrng minh tuong ty ta cling c6 N, P,Q lan luot 12 trung diém cua céc canh SF,SG,SH .

L 1 3a 1 1 9a*
Khi d6 d(O,(MNPQ))=d(S,(MNPQ)) =ESO=T, SMNPQ =ZSEFGH =§SABCD =?
1 1 3a 94> 9d°
Suyra V, == d(O,(MNPQ)=——-——=——.
Yy O.MNPQ = 3" P MNPQ (0,( 0)) 374 g 30
94°
Vay V, =—.
Y Vo.mnpo 0

GV. Phan Nhjt Linh - & SDT: 0817 098 716



Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

Vi du 16: Cho khéi chop tir gide déu S.ABCD c6 dién tich xung quanh gap 2 1an dién tich day, dién tich
day bang 44’ . Thé tich ciia khéi chop S.4BC tuong (mg bang
& Loi gidi

Dién tich hinh vuéng ABCD: S 50y = AB* =4a> = AB=2a.

Goi M la trung diém canh AB .
. 1
Dién tich xung quanh cua khoi chop S.ABCD : 4.8, = 4.5.SM.AB =84 = SM =2a.

Goi O 1a giao diém hai duong chéo ctia hinh vuéng ABCD, trong tam giac vuéng SOM ¢o
SO* = SM? —OM?* =3a*> = SO =a\/3.
1

11 1 243
VSABC :EVSABCD :E.E.SO.SABCD.:E.CZ\/E.“'CIZ = 3 .

Vi du 17: Cho hinh chép tir giac déu S.ABCD c6 canh bén bang 2a, goc giita mit bén va miat day bang
60°. Thé tich khdi chop S.4BCD 1a
& Loi giai

ABCD 1a hinh vuéng c6 tdm O va canh bang x .
Goi M 1a trung diém ctia BC. Goc giira (SBC) va (ABCD) la gbc SMO bing 60°.

2 2
Ta co SM? = 44> —%,SOZ = 442 —%.
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AL
X x*
— OM ) 1 4 4
Va cosSMO:(;W@cos60°:%©zz%®x:%.
40> -~ 40> - >
2
2

Suyra SO =,|4a> -2 = V3a,

2 5

1 , 32434
Vay V. =—S0.4B" = .
AY Vs.acD 3 15\/5
Vi du 18: Cho khdi chop tir gidc déu co canh day bang 2a va dién tich xung quanh bang 84> . Thé tich cua

khéi chép d6 bang

Xét hinh chop S.ABCD thoa cac gia thiét. Goi O 1a tAm cta hinh vuéng ABCD va I 1a trung

q 1 1
diém CD.Tacod Sg.p = ESI.CD =24’ = E.SI.Za = SI=2a.

D& thiy OI =a va tam gidc SOI vudng tai O. Suyra SO =+SI*-0I* =a /3.

1

1 44/3
VS.ABCD :ESO'SABCD =§a\/§.4a2 :T\/_a?’_
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Dang 4: Thé tich khdi ldng tru dirng

Vi du 19: Cho khéi lang tru ding 4BC.A'B'C’ ¢6 ddy ABC la tam giac vudng can tai B . Biét C'4 = a2
va AC'C =45°. Thé tich ctia khéi lang tru di cho bang
& Loi gidi

A '

B

L 2 —— 2
Trong AACC' ¢b AC=AC'.smAC'C=a\/§.§=a; CC' = AC'.cosAC’C:aﬁ.gza.

Trong ABAC 6 AC® = BA*+ BC® < AC* =2BA4" = BA=4C — a2 ,
22
2., , . . , 1 ) 1 a*& o
Thé tich cua khoi lang trula V. ,po = CC'.S, 5 = CC E'BA —as =

Vi du 20: Cho khdi ling tru tam giac déu, canh bén c6 d6 dai gip hai lan canh day. Biét tong dién tich cac
mit cua khéi lang tru la (12 + \/5 )a2 . Tinh theo a thé tich V cta khoi lang tru da cho

& Loi giai

Dat d§ dai mdt canh ctia tam gidc déu ABC 1a x. Do dd dai cia canh bén cta hinh lang tru gép
hai 14n canh day nén hinh chit nhat ABB'A c6 AB = x; AA' = 2x .Dién tich xung quanh cta
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khdi ling tru 1a S, =3.x.2x = 6x

V3,
X

Dién tich hai day cua khéi lang try 1a S, = Z.T

Téng dién tich cac mat cua tru tam giac déu 1a
12+/3
—%f :(12+x/§)a2 . Suy ra x=2.a

S:Sl +S2 :6X2+7X =
Dién tich mot day cua khéi lang trula S . :§.(a\/_) = \/2—

£a - J5d’

Thé tich khéi ling tru ¥ = 44'.S . =2 a2
Vi du 21: Cho hinh hgp ding ABCD.A'B'C'D'" ¢6 day la hinh vuong canh a . Khoang cach tir diém 4 dén

mit phang A'BCD’ bang # . Tinh thé tich hinh hop theo a

£ Loi giai
A D
1%
()
|'I.
oA
T . "u (“
B T ;
I 1)
roo
] 11_
A o Do
N L]
~ \
-
S A
3 -
B - r

BC L AB
Ta co: }:BCJ_(AA'B'B) = (A'BCD') L(AA'B'B).
BC L BB'

. ,, AH 1 BC
Goi H lahinh chiéu ciia 4 trén A'B, suy ra = AH 1 (A'BCD").
AH L A'B

_a\/§

Nhu vady AH 1a khoang cach tir 4 dén mit phang (4'BCD" = AH = 5

4 1 deovéy AA'=a 3
a

1 I b

. 1
Trong tam gidc AA'B, ta co = - =
sHme AA”  AH® AB* 3a® a

Khi d6 thé tich hinh hop 1a: V = ;.. 44" =a*.a3 = a* /3.

Vi du 22: Cho hinh lang tru dimg ABC.A'B'C' ¢6 day 1a AABC vudng tai A, biét AB=a, AC=2a va
A'B =3a. Thé tich cua khdi lang tru ABC.4A'B'C’ bang

& Loi giai
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A

A! C'

Dién tich day 1a S, = %AB.AC = %.a.2a =a’.

Tam gidc ABA' vuong tai A nénco AA' =~ A'B* - AB* =/(3a) —a* =2a+/2 .
Thé tich can tinh 14 ¥ =S, ,..A4" = a*2a\2 =224’ .
Vi du 23: Cho hinh hop chit nhat ABCD.A'B'C'D' ¢6 AB=a,AD =2a, AC'=+/6a. Thé tich khéi hop
chir nhat ABCD.A'B'C'D" bang
& Loi gidi

Al D'

BP‘
-7 C,

P L -

B C

AC=~4B + BC* =\Ja* +(24)’ =av5 = CC'=JAC? —AC? =\/(aJ8)2—(aJ§)Z —a

Dién tich mat day 1a S ,,., = AB.AD =2a".

Suy ra V,yep ppep = CC'S ppop = a.2a” =2a’.
Vi du 24: Cho khdi hop chit nhat ABCD.A'B'C'D' cb day 1a hinh vudng, AC = 2\2a, goc gitra hai mat
phang (C 'BD) va (ABCD) bang 45°. Thé tich cua khéi hop chir nhat dd cho bang:
& Loi gidi

c D’
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AVE

Goi O 1a tAm cua hinh vuéng 4BCD . D& thiy AC L BD tai O va BD L CC'

Suyra BD L (ACC'A') = BD LOC".

Suy ra [(C'BD),(4BCD)]=(0C",0C) = 45" = CC'= OC—Azczaﬁ.

Vay Visep apcp = CC' (\/Ej —Cl\/74a —4\/751

Vi du 25: Cho khdi lang tru tam gidc déu ABC.A'B'C' ¢6 AB=a, goc gitra duong thing A'B va mit
phang (BCC'B') bang 30°. Theé tich khdi lang tru da cho béng

A. —3a3. B. ia3. C. —6a3. D. —6a3.
2 4 12
& Loi giai
A’ (o4
I
Bl
AN N\ (&
B
Goi I 1a trung diém cta B'C' = A'I L B'C'.
. [ATLBC —
Khi d6 = A'I 1 (BB'C'C)=(A4'B,(BB'C'C))=(A'B,BI)=A'BI =30°
A'l L BB’

AT 1 a3 _he G

bat h=BB'.Taco tan30°=— ——=——+——
BI 3 )
2.41h +I

a*\3 a*\J6
2 aN?2 = .

4

Suy ra thé tich khéi lang try da cho 1a V' =
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Dang 5: Thé tich khéi lang tru déu

Vi du 26: Cho hinh ling try tam giac déu ABC.A'B'C’ ¢6 AB=a, goc giita dudng thing 4'C va mit
phing (ABC) bang 45°. Thé tich khéi lang try ABC.A'B'C’ bang

& Loi giai

Al Cl.'

B

Ta co (A’C,(ABC)) = A'CA=45° nén aAA'C vudng cantai A suyra A4'= AC=a.

2 3
Vay thé tich khéi ling tru ABC.A'B'C' 1a V =Sh="2 f a=2 f :
Vi du 27: Tinh thé tich ¥ cua khéi 1ap phuong A4BCD.A'B'C'D, biét AC' = a3

& Loi giai
B C
T
1
1
A 1
Tl 1 D
RCSU |
~l
|""~.
[ I N
1 Sse
1 T
1 AR
1 ~q-
1 Tl
' ~.
B I R ‘_*LC’
’
,,/ /
rd
’/
A D'

Goi canh cua hinh 13p phuong 1a x, khi d6 ta co6:
AC? = AA” + A'C” & AC? = AA” + AB* +BC’ ©3a’ =x"+x +xX & x=a.

Viy thé tich ctia hinh 1ap phuong 1a V =4’
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TOAN 11 - KET NOI TRI THU'C

Vi dy 28:

Vidu 29:

AL

Cho hinh lap phuong ABCD.A'B'C'D' c¢o AC'=2a~/3. Tinh thé tich hinh lap phuong
ABCD.A'B'C'D" .

& Loi giai
B C
1
1
A i D
;
~. 1
So 1
RS |
~a,
L
1
1 ~o
1 '~\‘
! ‘N
:'.B.l.-_----.-_----:::‘ C/
A.’ == D!

Goi canh hinh 1ap phuong c6 d6 dai x.

Xét tam gidc A'B'C’ vudng tai B' ¢ A'C'=xv2.

Xét tam giac 4A4'C’ vudng tai 4’ c6 AC' = JAL?+ 4C7 =33 suyra xv/3 =2a\3 < x=2a
Vay thé tich hinh lap phuong ABCD.A'B'C'D'1a V =8a’.

Cho lang tru tam gidc déu ABC.A'B'C’ c¢6 canh bén bang 2a. Day ABC ndi tiép duong tron
ban kinh R = a . Tinh thé tich khéi ling tru da cho.

£ Loi giai
A’ ¢
BV

Goi M la trung diém BC,N la trung diém cia AB va I = AM NCN. Pat AB=x.

DPay ABC la tam giac déu va noi tiép duong tron ban kinh R=a nén Al =a, suyra

AM :EA[:Ea.
2 2
B 2 2 2 2 2
Khi d6, AM> =AB2_(_C =x2_x_=3iz>(§a _ 3 3¢ = x=3a.
2 4 4 2 4
Vay Vpe pper = S pe-AA = %AM.BC.AA’ = %%a.\/ga.Za = %a%
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Vi du 30: Cho khoi lang tru déu ABC.A'B'C' ¢6 canh day bang 2a. Khoang cach tir diém A’ dén mat
phing (4B'C') bang a . Thé tich khéi lang tru di cho Ia

& Loi giai

Goi M 14 trung diém cua B'C’' va I 14 hinh chiéu ctia 4’ 1én AM . Khi d6 ta co
B'C' L AM
= B'C' L (A'MA)= B'C' L AT (1)
B'C'1 A4
Ma AM L A'T (2)

Tir (1) va (2)suyra A7 L(A4B'C') =d(A4' (4B C'))=AT=a.

Xét tam giac vuong AA'M : ! > = ! >+ ! = AA' = av6
AI° AA” AM 2
: . 2 3V2a°
= Thé tich khéi lang try d& cho 1a ¥ = A4'.S, . = “‘f . 4"4‘6 = \/2— .
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Dang 5: Thé tich khéi ldng tru xién

Vi du 31: Cho lang tru ABC.A'B'C’ ¢6 dién tich tam giac 4'BC bing 4, khoang cach tir 4 dén BC bang
3, goc giita hai mat phang (4'BC) va (A'B'C") bang 30°. Thé tich khéi ling ling tru
ABC.A'B'C' bang

& Loi gidi

Goi H,K lan luot 13 hinh chiéu vudng goc ciia 4 1én BC va (A'BC )
Khi @6 ((4'BC),(A'B'C"))=((4'BC),(4BC))= AHK =30° = AK = AH.sin30° =% .

Vay Vigc e =3V ase =3V iane = AKSyypc =6.

Vi du 32: Cho hinh ling tru ABC.4'B'C" c6 day la tam giac déu canh a, goc giita canh bén va mat phang
day bang 30°. Hinh chiéu cia 4’ xudng mat phang (ABC ) trung v6i trung diém ctia BC . Tinh
thé tich khéi lang tru ABC.A'B'C'.

£ Loi giai

A o'

Goi H 1a trung diém BC.

Khi d6 (44',(ABC)) = (A4, BH) = A4H =30".

o 1 2 3
Suyra A'H = AH.tan30 :Q,_:ﬁ Vay V = a 3 a\/g'

2 3 2
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Vi du 33:

Vi du 34:

Cho khéi lang try tam gidc ABC.A'B'C’ ¢ day la tam giac déu canh a . D6 dai canh bén bang 4
a . Mit phing (BCC'B') vudng géc voi dy va B'BC =30°. Thé tich khdi chép A.CC'B’ bing
2 Loi gidi

AI

B
Tac6 (BCC'B') L (ABC) (theo gia thiét).

Ha B'H 1 BC=B'H 1 (ABC) va B'BH = B'BC =30°.

Suy ra chiéu cao ciia ling tru ABC.A'B'C' 1a h=B'H = BB'.sin30°=2a.

2
Do déy 1a tam giac déu canh @ = Dién tich day 1a S iy = # .
2 3
Thé tich cta khéi ling try ABC.A'B'C' 1aV,, = S iy = a f 2a=2 ;/g
a’\3

Thé tich khdi chép A.CC'B' 1a V = %VLT =

6
Cho khéi ling try ABC.A'B'C’' ¢6 day ABC 1a tam giac vuéng tai B va A'A= A'B= A'C . Biét
rang AB=a va BC =a~/3 va mit phing (A'BC) tao voi mat phing ddy mot goc bang 60°.
Thé tich khéi lang tru 4BC.A'B'C’ bang

&5 Loi gidi

A’f

Goi 0, I lan luot 1a trung diém cua doan AC, BC.

|
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A

Nén O la tim dudng tron ngoai tiép tam giac ABC va Ol L BC.
Do A'A=A'B=A'C nén A0 L(4BC).

2
V3 oy AB_a
22

1 1
Ta co: e =—-AB.BC = E.a.af =

A'0LBC,0I LBC=BC L(A'0I)=BC L AI.

(4'BC)~(4BC)=BC
AT (A'BC), AT L BC = ((A4'BC),(4BC))=(A'1,0I)= 410 = 60°.
OI = (4BC), 0 1 BC

Tam giac 4’10 vuodng tai O nén tan A'10 = % = A'O=0l.tan 60° = %.
a3 @3 34
Vay V,po yper = A'OS 5 = : = .
AY V apc.apc ABC > > 4

Vi du 35: Cho khéi ling tru ABCD.A'B'C'D’ ¢6 ddy ABCD 1a hinh vudng canh @ . Hinh chiéu cua B’ 1én
mit phang (ABCD) tring véi giao diém ciia AC va BD, biét géc giita hai mét phing (4BA4')

va (ABCD) bang 60°. Tinh thé tich khoi ling tru ABCD.A'B'C'D'.

& Loi giai

Goi O 1a giao diém ctia AC va BD.Ké OH 1 AB.
Theo gia thiét suy ra B'HO = 60°.

a3
2

Tacéd B'O =0OH.tan 60° =

NN

Thé tich khéi 1ang tru ¥V, ypep = a > >

n GV. Phan Nhat Linh - @& SDT: 0817 098 716



Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

Dang 6: Ti s6 thé tich khdi da dién
Chi thich: ¥, = Thé tich cli; ¥, = Thé tich méi (Ding cho kj thudt chuyén dinh va day)
1. K¥ thuat déi dinh (Pay khong doi)
a) Song song vdi day:

Pinh cu Dinh méi

P)

: 1
Khi do: V, =V, :E.B.h

b) Cit day:
Dinh maot B
Pinh cu ‘A
4
&
1
—.d(4;(P)).S
Khid():ng 4(7) d:%
2 g.d(B;(P)).Sd

2. K§ thuit chuyén day (Puwong cao khong doi)

Ta co: n = % vo1 S, 1a dién tich day cti; S,1a dién tich day méi.
2 2

Chu y:

e Dua hai khéi da dién vé cting mot dinh; hai day méi va cii nam trong ciing mot mit phing (thuong
thi day cil chira day méi). Ap dung cong thire tinh dién tich cua da giac dé so sanh ti sb giita day
cli va day moi.

e Néu ting (hodc giam) mdi canh cua da giac (tam giac, t giac) & lan thi dién tich da giac sé ting
(hoic giam) k*1an.

3. Mot so két qua quan trong
Két qua 1: Cho tam gidc OAB. Goi A', B' lan luot nam trén cac canh O4 va OB . Khi do:
Swouy 04" OB

S.s 0A OB
Két qua 2: Cho hinh chép S.4BC. Goi 4, B',C’ 1an luot nam trén cac canh SA4,SB va SC .
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v J/ J/ AN

S

Al C’

Vi pper  SA" SB" SC'
Khi do; 248€ = — — —

Ve e SA SB SC
Két qua 3: Cho khéi lang try tam gidc ABC.A'B'C". Trén cic canh bén A4, BB’ va CC' lan lugt lay
cac diém M,N,P

Af

BI
’ ’ ! V o + +
AM BN El thikhido Lazcane _XTVEZ
A'A BB ~CC BC AN 3
Két qua 4: Cho khéi hop ABCD.A'B'C'D'. Trén cic canh bén AA',BB',CC’ va DD’ lan luot liy cac
diém M,N,P,Q saocho M,N,P,Q déng phéng.

Gia su:

AM
A4

m GV. Phan Nhat Linh - @& SDT: 0817 098 716

BN—y i z;D,Q =t thikhid6 x+z=y+¢ va

. _ VA'B’C’DCMNPQ X+ y+z+t
c’C DD

4

Gia su:

x:

"B'B

ABCD.MNPQ
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Vi du 36: Cho khoi chop S.ABC. Trén ba canh SA4,SB,SC lan luot lay ba dién A',B',C" sao cho
SA=284', SB=3SB', SC=4SC'. Mat phiang (A'B'C") chia khi chép thanh hai khéi. Goi ¥/

va V' 1an luot 1a thé tich cac khdi da dién S.4'B'C’ va ABC.A'B'C’. Khi dé ti sb % la:

& Loi giai

V. S84 SB'SC 1 _V 1

Ta co

= — =—=—=—
Veuse SA SB SC 24 V' 23
Vi du 37: Cho hinh chép S.ABCD . Goi A',B',C", D' theo tht ty 1a trung diém cta S4,SB, SC,SD . Tinh ti
s6 thé tich cua hai khéi chop S.A'B'C'D’ va S.ABCD .
£ Loi giai

Ta cb Vs apc _ l Vs sep :l
Vs.asc 8 Vs aco 8
R 1 1
Khi do Vs wwer =Vsape Vs pop = g(VS.ABC + VS.ACD) = gVS.ABCD

Vi dy 38: Cho hinh chop S.4BCD c¢6 day ABCD 14 hinh chit nhat. Mt phing () di qua 4,3 va trung

diém M cua SC . Mit phing (OC) chia khdi chop da cho thanh hai phan c6 thé tich lan luot 1a

V,, v, V6i ¥, <V,. Tinh ti s6 n
£

& Loi giai
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A

5

C
Goi N=(a)nSD = MN||CD, suyra N 1a trung diém cta SD.

SA ) p=BSB_y 28y 425D,

Taco a=—=1, b=—-=1, c= =2, d=—7=
SA SB SM SN
Suy ra Veupwy _atbtc+d 1414242 3 - Viscoww _3
Vsasep ~ dabed 41122 8 Ve 8

A V3
Vay Vi =V o> Vo =V ipcoun V@ ==

2
Vi du 39: Cho hinh chop S.ABCD c¢6 day la hinh thang vuéng tai 4 va B. AB = BC =2a, AD =4a . Mat
phang (o) di qua 4 va trung diém céc canh SB, SC chia khoi chép S.4BCD thanh hai khéi
da dién. Goi V' 1a thé tich khdi da dién chtra dinh S, 7’ 1a thé tich khdi da dién khong chira dinh

S . Tisd 1 bang
VV

& Loi giai

5 e
Ta c6: MN la duong trung binh cua tam giac SBC = MN //BC//AD.
Mat phang (e) di qua A4 vachita MN //BC nén (&) (ABCD)= AD.

Do d6 thiét dién ctia hinh chép S.ABCD khi cdt boi mét phang (o) 1a hinh thang AMND.

1 1 1

_ S, ime _ 2.AB.BC _ BC :2_‘1:1 . ape = 3 4pcp . s.apc = 3 Vs ancp
S I AD 4a 2 2 )

AACD E.AB.AD Sven = ESABCD Ve iep = EVS.ABCD
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AL
SM SN SN 1 1 11 1(2
V= VS.AMN + VS.AND = E'E'VS.ABC + E’VS.ACD = Z VS.ABC + E VS.ACD = Z(g S.ABCD) 5(§ VS.ABCD)

5 : 7 .V
= EVS.ABCD =>V' =V spep =V = EVS.ABCD . Do do, - =

S
v'o7

Vi du 40: Cho khdi chop tir giac déu S.ABCD c6 canh ddy AB =a, canhbén S4=2a.Goi M va N lan
luot 14 trung diém SA4,SC . Mit phang (BMN) cat SD tai K .

B C

Thé tich khéi chép S.MNK bang

& Loi giai

Goi I =MN NSO, suyra I 1atrung diém SO .
Goi K=BINSD,suyra K =(BMN)NSD

Ap dung dinh 1i Menelaus trong tam giac SOD , cat tuyén BIK .

BO IS KD 11 KD KD
YDA 2

BD 10 KS 2'1°KS KS
AB=a:>OA=a\2/§:>SO=\/SA2—OA2=a"214.

|
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Jia Jia AL
2 3
Vs aco :l.SO.SACD :l.a 14 .a_: a <14 .
o 372 2 12
Vo (M ¥ SK_111_1
Vsacr SA SC SD 22°3 12

. 1 1 a3\/ﬁ a3\/ﬁ
Vay Vs = Vsacr =73 = .

12 12 12 144

Vi du 41: Cho lang try ABC.A'B'C’, goi M , N lan luot la trung diém ciia canh 44’ va BC . Biét khéi tur
dién AMNB c6 thé tich 1a 34°. Tinh thé tich ling tru ABC.A'B'C’.
& Loi gidi

A!

Goi V' 1a thé tich lang try ABC.A'B'C’

1

. 1 11 1 R
Taco V,, 1y :EVM.ABC =5 Vo ine :Z.EV :EV nén V=12V, =36a’.

N | —

Vi du 42: Cho hinh lang tru ABC.A'B'C’ ¢6 thé tich bang ¥ . Goi M la trung diém canh BB', diém N

. , |74
thudc canh CC’ sao cho CN =2C'N . Khoi chop 4.BCNM c6 the tich 1a V. Tinh 71

& Loi giai

A

A/

Dién tich hinh thang BCNM :

Ssenu :%(BM +CN)-d(B;CC’) :%(%CC’-F%CC'j.d(B;CC') Z%.CC'.d(B;CC')
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AL
7
:ESBCC’B’
4 7 7 7 1 35 Pall
Khi d6:7, =§VA.Bccr3r :E(V— ) :E(V—E.d(A;(AB C )).SA,B,CJ \
V. 7
:l(V—le:l.Suyra—I:—
12 3 18 V18
Cach 2: Ap dung cong thirc
. AM BN CcpP V 1
Neu == =a;—— =b;——=c thi | ABCMP — ~(g+h+c
44 “BET7CC V iseame 3 )
A C
BV
Khid(’):ﬁzl(CN+BM+AAJ=l[z+l+Oj=l.
V. 3\CC" BB AA 3\3 2 18

Vi du 43: Cho khéi hop ABCD.A'B'C'D’ c¢6 thé tich bang 1. Thé tich cua khéi tir dién ABC'C bang

D'

& Loi giai

. 1 '
Tacd V e =§.d(C (ABC)).S ¢

1 , 1 1
Sascp = gd (C ’(ABC))'SABCD = E'VABCD.A'B’C'D’ = g .

GV. Phan Nhat Linh - & SDT: 0817 098 716
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Vi du 44: Cho lang try ABC.A'B'C"' c6 thé tich 1a V. M,N,P la cac diém lan lugt nam trén cic canh

AM :l, BN =x, ¢r _ y . Biét thé tich khdi da dién 4BC.MNP bang
44" 3°BB' " CC'

AA',BB',CC" sao cho

ZTV . Gia tri 16n nhit ciia xy bang:

& Loi giai

, 1 1
Tacod Vg sme =Varase *Varnser = Ed(Mi'(ABC))SABC +§d (M’(NBCP))SBNPC

1 AM 1{ BN CP
=——d(A4,(A4ABC))S .. +—| —+—|d(A,(NBCP))S ...
3 AA' (4 ))S e 3(33' Cc'j (4 )) S
AM+ BN N CP
1 AM 1{ BN CP AA' BB' CC'
:5 YL VABC.A'B'C'+§ E"’@ ABC.A'B'C' — 3 Viscase
AM+BN+CP l+x+y ,
1 1 1 +
Ta c6 VABC.MNP:AA BB' CC'_3 :g®x+y=§:>xyg(x y) =£.
ABC.A'B'C" 3 3 3 3 4 36

Pang thiic xay rakhi x=y = %

Vi du 45: Cho hinh 1ap phwong 4BCD.A'B'C'D'.Goi M 1a diém thuc doan CC' théamin CC'=4CM
. Mit phang (4B'M) chia khdi 1ap phuong thanh hai phan c6 thé tich ¥, va ¥,. Goi ¥, 1a phan

oz L "
c6 chira diém B . Tinhti s0 k=—.
2

& Loi giai
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AL

Goi K =MB'"BC;J = AK "CD va V 1a thé tich cta khéi lap phwong ABCD.A'B'C'D".

CK CM 1

_ KM _KJ_KC_1
B'C' MC' 3 KB' KA KB 4

Ta cod

, Veew KC KM KJ 111 1
Taco V, =V sox —Vicurs = T = =
Visps KB KB' KA 444 64

63
Suyra V, = aVB'.ABK .

1
Ta 6 S50 = 5 (A BK)BK = 2 d(ABK). S BC =28 10 = Vi =27

Suy ra szlV:ﬂ/l:éV:k:K:é_
32 32 v, 17

GV. Phan Nhat Linh - @& SDT: 0817 098 716 _



Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

s . . ey / /
I Y BAI TAP TRAC NGHIEM CHON PAP AN
Cau1l: Cho hinh chép S.ABCcé day 1a tam giac déu canh 2a, canh bén SA vudng goc véi day va
SA = a~/3 . Tinh thé tich ¥ cta khdi chép S.4BC.

1

A. V:%a3,. B.V=d.. C.V=242.. D.V=2d
Loi gii
Chon B
1 1 2 \/3
V=—hS:—.\/§. 2a) —=.=a".
3 3 ( ) 4

Cau2: Cho hinh chép S.4BCD c6 ddy ABCD l1a hinh chir nhat, 4B =a,AD =2a,54 vudng goc véi
day va S4 = a~/3. Thé tich ctia khéi chop S.4BCD bing

43d° 243d’
A. \/3—“ . B. 434°. C. \/3_“ . D. 234,
Loi giai
Chon C

2a3x/§

7 , 1 1
Thé tich khoi chp: V' =S4 5 = E.a\/§ ada==2

Cau 3: Cho khdi chép S.ABC c6 day la tam giac vudng can tai A, AB=2; SA vudng goc voi day va

SA =3 (tham khéo hinh v¢).
S

B

Thé tich khéi chép da cho bang
A.12. B. 2. C. 6.. D. 4.
Loi giai
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A

Chon B

AB.AC.S4 = 223=2.

N | =

1
3

N | =

. . 1 1 1
Thé tich khoi chop da cho V' = gB.h = ESAABC'SA =3

Cau4: Cho hinh chép S.ABCD c6 day ABCD 1a hinh thang vudng tai 4, B. Biét SA vudng goc voi
day, AB=BC =2a;AD=4a; gbc giita (SCD) va day bang 60°. Tinh thé tich khéi chop

S.ABCD.
3 3 3
A. 8V6a . B. 46 a . C. 86 a . D. 4J6 4.
3 3 15
Loi giai
Chon D

Tam gidc ACD vuédng tai C = DC L. AC,DC L SA=> DC 1 (SAC)= DC L SC
= ((SCD),(4BCD))=5CA = 60"
AC =N AB* + BC? =232a = S4 = AC.tan 60" = 2/6a

Lsas —lzﬁa.wzm@%.

VSAABCD :ES O 4BcD = 3

Cau 5:  Cho hinh chop S.ABC c6 day ABC la tam giac vudng tai B va canh bén S4 vudng goc voi
day. Goi M 1a trung diém cua SC, biét AB=a, AC =2a, SA=a~/3. Tinh thé tich khdi chop

S.AMB theo a.
A Lg B. L. c. Y2, p. B,
2 4 4 2
Loi giai
Chon B
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

A

S

Vi M 1a trung diém ctia SC nén

SA. 2BABC——a\/§a\/4a e ——a

UJI»—*

1
VS.AMB 2 SABC = 5

CAu 6: Cho hinh chép S.ABCD c6 day 1a hinh chit nhat c6 4B =2a+/3 ; AD =2a. Mit bén (S4B) la
tam giac déu va nam trong mat phiang vudng goc voi day. Thé tich khéi chop S.ABD 1a

A 434, B. ga% C. 4a°.. D. 234’

Loi giai

Goi H 1a trung diém cta doan thang AB suy ra SH 1a dudng cao cua tam giac SAB
= SH 1 AB.

Ma (SAB) L (ABCD)= SH L (ABCD)

NE

Vi tam gidc ABC déu canh 2a+/3 nén SH = AB.7= 3a.

Dién tich tam giac ABD: S, ,,, = %AB.AD = %.2a\/§.2a =243,

Thé tich khdi chép S.ABD: V, ) = %SAABD SH = %.Mﬁ 3a=23d"..
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

Cau 7:

AL

Cho hinh chép S4ABC, day la tam gidc 4BC vudng tai B, c6 AB = a\/3;BC=a.Tam giac
SAC can tai S va thudc mit phang vudng goc voi day, mp (SBC ) tao véi day mot goc 60°. Thé
tich khéi chép SABC 1a
a\3

2

D. 24°.

A.

a3
T

3
B. L. C.
4
Loi giai
Theo gid thiét, trong tam gidc SAC ké dudng cao SH L AC = SH 1 (ABC).

Khi d6 V. = %SH.SAABC.

, 1 a’~3
TacoS .. :Ea 3.a= 3
.y \ — BC a
Trong tam giac ABCké HK 1 AB = SKH = 60°; HK ZT =5
Xét tam giac SKH ,ta c6 SH = tan 60°. HK = \/5% = a\z/g )

" 1 1 a*+/3 a\/g a’
Vay VSABCZESH'SAABCZE' T :4

Cho khdi chop S.ABCD c6 day ABCD 1a hinh vudng, mit bén (SAB) la tam giac vuong can

tai S va ndm trong mit phing vudng goc véi day. Biét khoang cach tir diém A dén mit phiang
(SCD) bing # Tinh thé tich ctia khéi chép S.4BCD ?

2
A. 2613. B. 3\/§a3. C. —7a3. D. 2613.
2 2 2

Loi giai
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r / /4

S

Dit canh hinh vuéng 4BCD 1a x (x> 0).

) AB
Tam giac SAB vudng can tai S suy ra chiéu cao SH = > =X

Ma (S4B) L(ABCD)=> SH L (ABCD).

Goi M 1a trung diém cia CD = CD L HM . Lai ¢6 CD L SH (do SH L (4BCD))
= CD L (SHM ).

Goi K 1a hinh chiéu cua H1én SM = HK — (SHM )= CD L HK . Suy ra HK 1 (SCD).

= d(H,(SCD))=HK .

3a\/§

5

Lai c6: AB||CD = AB||(SCD) ma H € AB = d(A4,(SCD))=d(H,(SCD))=HK =

Trong tam giac SHM vudng tai H co:

b1 + ! = > —i+i<:>i—i:>x—3a
HK® HS* HM® 94> x* x* 94> X’ '

3
Thé tich ctia khéi chép S.ABCD la: V = %SH.SABCD = %.37(301)2 = 9%

Cau9: Cho hinh chép S.ABCD cé day 1a hinh vudng canh bang 2a . Tam gidc SAB déu va nam trong
mit phing vudng goc véi mit phang (ABCD). Thé tich ctia khdi chop S.4BCD 1a

3 3 3
A.“‘E. B.a\/g. C. 44°3 . D.4"‘B.
4 2 3
Loi giai
Chon D
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

A

Goi H 1atrung diém ciia 4B suyra SH 1 AB

Theo dé ta c6 SH L (ABCD)

Xét ASAB déu c6 duong cao SH suy ra SH = ABT\/§ =a\3
1 4a°\3

Vay thé tich khéi chop 1a ¥ = SSH-S 15cp = %a\/i (24)" = 5

Cau 10: Cho khdi chop S.ABCD c6 ddy ABCD 14 hinh thoi canh 2a, ABC =60°, canh bén SA vuéng
goc voi day, mit bén (SCD) tao véi day mot goe 60°. Thé tich khéi chép S.ABCD béng
A. 28°\3. B. 3’3 C. 4\3. D. 24°.
Loi giai

Chon A

Tam gidc ABC can (do AB = AC bdi ABCD 14 hinh thoi) c6 ABC =60° nén nod déu.
Goi M 1a trung diém canh CD suyra AM 1 CD;

CD L AM _
Ta ¢6 { suy ra CD L SM nén ((SCD),(ABCD))=(SM,AM )= SMA=60°, véi

CD 1 54

B3

AM =2a.73=a\/§ ta co SA= AM .tan 60° =3q .
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

A

Thé tich khéi chop S.ABCD 1a Vy 0 = %SA.SABCD = %SAQSABC = %.3a.2.(2a)2 .g =2a*\3.

Cau 11: Cho khdi chop tam giac déu S.ABC biét AB=a va SA=2a . Tinh chiéu cao ciia khdi chop

S.ABC.
A.V:a\/g. B.V:a\/g. C.y =4 D.V:"‘/g
9 3 6 3
Loi giai
Chon B

Do day 1a tam giac déu nén goi / 1a trung diém canh BC, khi d6 Al 1a dudng cao clia tam
gi4c day. Chiéu cao cua chop 1a SO

2
/ 3
Theo dinh 1y Pitago ta c6 Al =,|a’ —% =§, va AO :§AI = 2433 = aV3 .

3.2 3
2
Trong tam giac SOA4 vudng tai O ta cd SO =, /4612 _a? = ay/33 :

3

Cau 12: Tinh thé tich cta khéi tir dién déu biét chidu cao tir dién bang a .

A. £a3. B. ﬁaS. C. ﬁcf. D. ﬁcf.
8 3 2 3
Loi giai
Chon A
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AL

Xét tir dién déu ABCD canh AB =x, Platrung diém BC , duong cao DH =a

xf xf

AP = = AH === Ap dung dinh li Pi-ta-go trong tam giac ADH ta co:

x’ 2 a6

DH2+HA2=DA2:a2+?=x — x= :

, xzx/g 3a2\/§ N 1 a3\/§
Do do: S, ¢ = 2 = 2 . Vay VABCD:§~DH-SAABCZT-

Cau 13: Cho khéi chop tam giac déu S.ABC c6 canh day AB=2a, canh bén SA4 = a~2 . Thé tich khdi chop

da cho bang:
A 24, B. £a3. C. £a3. D. £a3.
3 6 2

Loi giai

Chon B
B
Goi H 1a trong tim clia tam giac ABC va M 1a trung diém ctia BC
Ta co AM =a«/§:>AH=§AM - 2*36“
2

2

Mit khac SH =+/S4% — AH? = \/(\/Ea)z —( ‘f“} zga
3

Vay thé tich ctia khéi chép da cho la: 1 = ; S po SH _é : 3 @ = ‘/53“ .

. ) . 42 .
Cau 14: Cho khoi chép tam gidc déu c6 canh bén bang a va mat bén tao vo1 mat phang day mot goc

60°. Tinh thé tich V' cua khdi chop da cho.

3 3 3 3
aﬁ. B.am. C.‘“/g. D.“\/g.
4 9 6 12
Loi giai
Chon D
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

y J S
5
A C
M
B
Goc giita mit bén va day bing 60° = SMO = 60"
AO=£
Pit AB=x = 3
x\3
om =22
6
Xét ASOM : SO = OM .tan 60 = %.\/5 =§
2 \/5 2 ) 2
Xét ASOA - A02+502:SA2:>(§j +Lx3 ] :(“ ; } = x=a2
S0=a\/§
- 2 :>V—1 a2 azﬁ_axﬁ
. _1 _
(aﬁ) NN 372 2 12
SAABC: 4 = 5

Cau 15: Cho hinh chép tir gidc déu S.4BCD c6 goc giita hai mat phang (SAB ) va (SCD) bang 60° va
khoang cach giira hai duong thang S4 va CD bang a . Tinh thé tich ¥ cua khdi chép S.ABCD

theo a.
3 3 3
A V=2 B. V-2 C. a’\3. 1).V=2‘“/g
9 9 3
Loi giai
Chon B
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A

Goi O la tam cua hinh vuong ABCD .

Do S.ABCD la hinh chép déu nén SO L (ABCD) = SO L AB.

Taco: S 1a mot diém chung ciia hai mat phing (SAB ) va (SCD) .

AB < (S4B); CD < (SCD); AB//CD.

Suy ra hai mit phang (SAB ) va (SCD) cit nhau theo giao tuyén 1a duong thiang A di qua S,

song song voi AB va CD.

Goi H ; K lan luot 1a trung diém ctia 4B va CD = HK diqua O va HK 1 AB.

= AB 1 (SHK) = A L(SHK) (Do A//AB).

(SO 1 4B
YOV HK 1 4B

= ((S4B);(SCD)) = (SH ;SK ) = 60° = SH 1 SK =>Tam gidc SHK 14 tam gidc déu.
K¢ KP vudng goc SH tai P.

Do CD//AB <(SAB)=> CD//(SAB) nén d(CD;AB)=d (CD;(SAB))=d(K;(S4B))=a

2a

3

Khi d6 ta co:

KP 1 SH
{ (Do

5 = KP 1 (SAB)= d(K;(S4B))=KP=a= SO=a va HK =
tam giac SHK 1a tam giac déu)

2
Suyra S ., = HK’ =4%.

2
Vay thé tich khdi chop S.ABCD 1a: Vy 0, =§SO.SABCD zéa.4j 40

Cau 16: Cho hinh lang try tam giac ABC.A'B'C' ¢6 AB, AC, AA' d6i mot vudng goc v6i nhau. Biét
AB=a, AC=2a, AA' =3a,tinh theo a thé tich V' cua khdi lang tru ABC.A'B'C’.
AV=d. B. V =3d’. C.V=6d. D.V=2a.

Loi giai

Chon B

1
Viscasc = EAB-AC.AA' =3a’.
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

AV

Chu 17: Cho khéi ling tru déimg ABC.A'B'C' ¢6 AB= AC =a, AA'=a~J2,BAC = 45" Tinh thé tich V/

ctia khéi lang tru di cho

A’ '

B!

N

B
3 3 3 3
AL B. V2a . c. L. p. £
4 4 2 6
Loi giai
Chon C

3
Thé tich khéi ling try ¥ =S 0. AA"' = %AB.AC. sin BAC.AA' = “7 .

Céu 18: Cho hinh ling tru dung tam giac ABC.A'B'C'c6 day 1a tam gidc déu canh bang a . Biét mait
phang (A'BC ) tao voi ddy mot goc 60°. Thé tich khoi lang tru da cho 1a

22 3 3 3
A. a\/§. B.aﬁ. C.Mﬁ. D.3aﬁ.
4 8 3 4

Loi giai
Au"

5 — av3
Do ddy ABC déu nén cac canh A'B=A'C.Ké A'K 1 BC = AKA'=60° va AK = T\/_;
2
a3
S\ se = — Xét 44K AL = tan 60°.4K = ﬁ.# - 37“

_3_a azx/g 3a3\/§

Khido V,.. o0 =AA'S =—, =
1dO ¥ ypc.ap'c MBC =TTy g
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN

TOAN 11 - KET NOI TRI THU'C
: ALY
Cau 19: Cho khéi lang tru dung ABCD.A'B'C'D' ¢6 day 1a hinh chit nhat ABCD c¢6 AB=a; AD = a /3

. Mit phang (A'BD) tao v4i day mot goc 60°. Thé tich cua khdi lang tru da cho 1a:
3
A 303

3 3
B 3a c. @ D a3
2 2 3 2
Loi giai
A’
', D
B’ 1 'I‘ C’
" A ('.’\/5 “-‘\ D
[ oa S S
l' _:‘I-': ’’’’’
B

Trong (ABCD) goi M 14 hinh chiéu vudng goc ctia A 1én canh BD

. [BDLAA
Ta co = BD L (A'AM)= BD L AM
BD 1 AM

Do d6 ((A'BD);(ABCD))=(A'M ; AM )= A'MA = 60°

Tacd AM = AB.AD

_ a.a\/§ _ a\/g
JAB? + AD? \/a2+(a\/§)2 2

Xét tam giac A'AM vuong tai 4 :

tan A'MA = tan 60° = 2 = AA' = AM .tan 60° =&.\/_=3—“
A 2 2
R , 3a 3a’ \/§
Vay Vpep wwer =AA S ypep = T.a.a\/— = 5

Céu 20: Cho khoi lang tru ding ABC.A'B'C’ c6 day 1a tam giac vuong can tai 4, AC = A4’ =2 (tham
khao hinh v¢)

A’

'

Thé tich khéi lang try da cho bang
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A. 2. B.%. C. —-. D. 4.

Chon D

A’ Cl

B’

A\'{
1 1

Ta co Syye =5 ABAC=—22=2.

Thé tich khéi lang tru 1a Ve ype = Sype-AA =22=4.

Cau 21: Cho khéi 18p phuong ABCD.A'B'C'D’ ¢6 dién tich tam giac ACD' bing a’+/3 . Thé tich cua
khéi 1ap phuong di cho bang

A. 84°. B. 4. C. 2\/§a3, D. 4x/§a3.
Loi giai
Chon C
AC = x+2
X\/7 (x\/E)Z \/g
Dit AB=x=>{AD'=x2= 8, ,0p =~————
CD'=x\2
(2] o5

:>T:a2\/§:>x:a\/§ :>VLP:(a\/§)3 =224,

Céu 22: Cho khdi lang try dimg ABC.A'B'C’ c¢6 day la tam giac déu canh 2a va goc giira dudng thing
CB' va mit phang (AB C ) bang 45°. Thé tich cua khdi lang tru da cho bang

A '

A. 2443 B. a*\3. C.
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

A

Loi giai
Chon A
Ta c6 goc giita duong thang CB' va mit phang (A4BC ) chinh 1 goc giita duong thang CB' va
duong thing CB hay chinh la goc B'CB ma theo gia thiét goc nay bang 45° nén AB'BC vudng
cantai B suyra B'B=BC =2a.

Thé tich cua khoi lang tru da cho 1a V' = (2 )2 i 2a=2d3.

Ciu 23: Cho hinh lap phuong ABCD.A'B'C'D' ¢ AC =2a. Tinh thé tich ¥ cua hinh 1ap phuong.
AV =8a. B.V=d. C. 424", D. 2424°.
Loi giai

B C

Goi x la do dai canh hinh Iap phuong

Ta cod: 2x* = (2(1)2 Sx=av2.
5 y 3
Do do thé tich khoi lap phuong la: ¥ = (a2} =2v2a".

Cau 24: Cho hinh lang try dimg 4BC.A'B'C' ¢6 day la tam giac déu canh a, AA4'= a~/2 . Thé tich ¥
ctia khéi lang tru bang
J6a® _6a* J6a® _J6a'
2 4 6

AV = B. V= C.V= D. V=
12

Loi gidi

Chon B

A C’

B
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

AL
a*\3

4

Dién tich tam giac ABC 1a S =

NN

Vay thé tich khéi lang tru 1a 7 = A44".S = a~/2. y y

Cau 25: Mot khéi lang tru tam gidc c6 day la tam gidc déu canh 3, canh bén béng 2\/3 va tao voi mat

phang ddy mot goc 30°. Khi d6 thé tich khéi lang try 142

A 2B B. 2. c.2. .2l
4 4 4 4
Loi giai
Chon D
2
Dién tich day la: S = 3 f = #

Chiéu cao khéi lang tru 1a: / = 2+/3.5in30° = zﬁ% =3.

. . 2

Thé tich khéi lang tru 1a ¥ = Sh = #I = 77. .

Cau 26: Cho hinh ling try ABC.A'B'C’ ¢6 AA'=a, ddy ABC la tam gidc déu, hinh chiéu vudng goc
cua diém A trén mit phing (4'B'C’) tring véi trong tdm cia tam gidc A'B'C’. Mit phang

(BB'C'C) tao vé6i mit phang (A4'B'C') gbc 60°. Tinh thé tich ¥ ctia khéi lang tru ABC.A'B'C’

3 3 3q°
A =L By =21" C. V="

_ _9a’
8 32 32

D. V= .
32

Chon D

Goi M , M' lan luot 13 trung diém ciia BC, B'C' va G la trong tAm tam gidc ABC .

Vi tam gidc ABC déunén BC L AM .Ma BC L A'G nén BC L(AA'MM).

Khi d6 ((4BC),(BCC'B')=(AM ,MM").
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Cau 27:

AL

Xét hinh binh hanh A4 MM c6 A'AM 1a goc nhon va bu vai goc AMM' nén
((ABC),(BCC'B") = (AM,MM') =180°~ AMM' = A AM = 60° .

a3

Xét tam gidc 44'G vuong tai G, tacd A'G = AA'.sin60° = 5 ; AG=AA".cos60° =

o AM =3 4G =2
2 4

Xét tam gidc ABM vuong tai M , ta co sin 60°=A—M:> AB = ,AM = aV3
AB sin 60° 2
1 — 1 :
= S,y =—.AB.ACs nBAC_—&i 0o 303
2 2 2 16

323 a3 94°
16 2 32

Vay Vipeawer = Saupc-A'G =

Cho khdi lang try ABCD.A'B'C'D' ¢6 day 1a hinh thoi 4BCD tdm O ¢6 AC =2a, BD = 2a\3
. Hinh chiéu vudng géc ciia B’ xudng mit ddy tring voi trung diém H ctua OB. Pudng thang
B'C tao véi mat day mot goc 45°. Thé tich cua khoi lang try da cho 1a

A. 287, B. 24°3. C. 3a’21. D. a’21.

Loi giai

Ta co HOz%z% va

Xét tam gidc OHC vudng tai O c6: HC =~JOH* +OC* =

Taco (B'C,(ABCD))=(B'C,HC)=B'CH =45°.
Xét AB'CH vudng tai H va B'CH =45°. Suy ra AB'CH vudng can tai H .

a1
T

Do do6 B'H=HC =

R , ax/7 l
Vay Vipep aper =BH.S jpep = 2a. 2“‘/_ \/_

2 2
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Céu 28: Cho ling tru ABC.A'B'C"' c¢6 ddy ABC la tam giac déu canh a .Tam giac A'AB cantai A'va
nam trong mit phang vudng goc v6i mit ddy, mit bén (44'C'C) tao v6i mit phang (4BC) mot

goc 60°.Thé tich cua khdi ling tru ABC.A'B'C' 1a

3 3 3 3
AL B. V=2 C.V=3\6a . D. 3V3a .
32 16 8 16

Loi giai
Chon D

A

Goi H 1a trung diém cia AB= A'H | AB

(A'BC) L (ABC)
Ta co {(A'BC)N(ABC)= AB=> A'H 1 (4BC)
A'H 1 AB

Dung HI L AC= AC L(A'HI)= A'I L AC
Suyra ((ACC'A4");(ABC))=(A'I;HI )= A'IH = 60°

lax/§ a\/§

Dung BMJ_AC:>HI:lBM:——:_
2 2 2 4

a\/g 3a

Trong tam gidc A'IH c6 A'H :Hl.tanA‘IH:Ttan6O° =

_aZ\/§3_a_3a3\/§

4 4 16

Vay thé tich lang tru: V =S8, ,,..A'H

Ciau 29: Cho khéi lang tru ABC.A'B'C’ ¢6 thé tich bang 3. Goi M, N 1an lugt la trung diém cta cac doan
thang 44' va BB'. Puong thaing CM cit duong thang C'4’ tai P, duong thang CN cat dudng
thang C'B’ tai Q. Thé tich khéi da dién 16i A'MPB'NQ bang

2

A. 2.. B. —..
3

C.1.. D.

N | -

Loi giai

Chon A
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AV

C

Q
Ta thdy 4'B’ 1a duong trung binh ciia tam gidc C'PQ nén Scpg =4S ypcr -
1 ! ! ’ 1 '’ ! 4
Ta duoc Ve opp = g.ar (C(AB'C")).Sepy = E.ar (C(A'B'C"))4S ey = 3V mc.we - (1)
Lai co
1 1 1
Ve apun = gd (C, (ABMN)) S ymav = gd (Co (ABMN)) 'ESABB’A' = E Ve aspa
12 ,
= Eg Viscapc = EVABC.A’B’C’ Do do Veyy ype = E Viscawe (2)
. . 2 2
Tir (1) va (2) ta dugc Virnso =Veoro =Veun.cus = gVABC.A'B’C’ = 5'3 =2..

Cau 30: Cho hinh chop S.ABC c6 day ABC la tam giac vudng can dinh B, AB=a va SA L (ABC ) Goi

H, K 1an luot 13 hinh chiéu vudng goc cia A 1én SC, SB . Biét goc giira (AHK ), (ABC ) bang
45° . Tinh thé tich khdi t&r dién ABHK .

3 3 3 3
A.“\/E. B.“\/E. C.‘“/E. D.‘“/E.
6 12 24 36
Loi gidi
Chon D
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A

S

Khi d6: Vs _ Vissx _ d(H’(SAB)).SAABK

Vv .
Viase  Vesws  d(C.(SAB)) Sisus

C.SAB *

Taco: V =V V

ABHK — VHABK > 'S.ABC

Vi tam gidc ABC vuéng can tai B, AB=a=> BC = AB=a, AC = a2 .

Ta co

; {BCJ'AB:BCJ_(SAB),mé AK < (SAB)= AK L BC.

AK 1 BC
Khi d6 — AK L SC (1).
AK L SB

Mait khac, talai co AH L SC  (2).

Tir (1), (2) suy ra SC L (AHK), lai c6 SA 1 (ABC).

—

Suy ra ((AHK),(ABC)):(SC,SA)sz\C ( do tam gide SAC vuong tai A).

Theo gid thiét: ASC =45° = SA=AC = a2 (do tanA/S\C=§—§:1).

Xét tam giac SAB vudng tai A co:

2
SK _SK.SB _SA*  SA’ (“*/5 ) 2

SB SB2 SB2 2 + 2 [ 2 3

2
SH _SH.SC _SA* ~ SA® (“*/5 ) 1

SC SC*  SC* Jsa’+ AC? \/(a \/5)2+ (a \/5)2 2
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Cau 31:

AL
d(H,(SAB
Ta c6 HC ~(SAB)={S}. Khi d6 ( ( ))=SH=1.
d(C,(sAB)) SC 2
S., BS 3 SB 3
11 1 1 1 11 1 a’~2
Khi d6 425 HABK :E'EZE:VHABKZEVC.SABZEVS.ABCZE'E'SA =——a\/5 aa = 36

C.SAB
Cho khdi chép tir gidc S.ABCD c6 day ABCD 1a hinh binh hanh. Goi M 14 trung diém cia SC
, mit phang (P ) chira AM va song song BD chia khéi chop thanh hai khéi da dién. Dat ¥, 1a
thé tich khdi da dién c6 chia dinh S va ¥, 1a thé tich khdi da dién c6 chia ddy ABCD . Ti sb

V.
-2 1a
4
ALl B. 222 c. o p. 22
| 4 4 2
Loi giai
Chon B

Goi O la tam cua hinh binh hanh 4BCD.

Khi d6 SO cat AM tai G.Suyra G la trong tim tam giac SAC .

Do d6 —=—.
S 3

Trong mit phang (SBD), qua G ké d song song BD cat SD, SB tai hai diém N, P.

22,1
Khldotacogzﬂ 2 . Suy ra 4 =33 2 (3+3+1+2j
SB SD 3 Vs iscp 4 2 2

.Vay ==2.

NS

1
3
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.
Cau 32: Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh binh hanh. Goi M 1a trung diem cua canh S4.
Mat phing (a) di qua M va song song v&i mdt phang (SBC ) chia khéi chép S.ABCD thanh

hai phan. Tinh ti s ctia thé tich phan chtra dinh S va thé tich phan con lai.

L2 B. > c. o p. 1.
16 11 5 5
Loi giai
Chon D

Thiét dién 1a hinh thang MNPQ véi N, P, O lan luot 1a trung diém cua AB, CD, SD.

Ta co VMNPQAD = VQ.ANPD + VS.ABCD

L

Vs asep = S5.4BCD

VQ.ANPD =

N | —
N | =

1

1 1 1
Z VS.ABCD = E VS.ABCD

11
VN.AMQ = 5 VNADQ = 5 VQ.AND = 55 VQ.ANPD =

=

1 5

Vay VMNPQAD = Z Vs apep + E Vs apep = E Vs apcp

5
(1 _16j VS.ABCD ~ 11

5 5°

E VS.ABCD

Ti so thé tich can tim la:

Céu 33: Cho hinh chép tir gidc déu S.ABCD c6 AB = a va dién tich tam giac SAB bang a’. Goi H, K
1an luot 13 trung diém ctua SB, SD . Thé tich khéi da dién ABCKH bang

A. Ecﬁ. B. ﬁcﬁ. C. Ecﬁ. D. ch.
36 4 24 12
Loi giai
Chon D
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rF

Goi O la tam hinh ABCD suy ra SO L (ABCD).

2
Goi I 1a trung diém AB suyra SI 1 AB.Khi d6 SI=22‘%=2i

2
Tacd SO =/SI* —10* = /(2a)2—(%j - “‘F nén
5 , a

=2a.
a

1
Vs asep = E'SO'SABCD =

a5 ,_a'VIs

1
302 6

Mit khac O 14 trung diém BD suy ra S, :%SSBD.

Thé tich khéi da dién 4BCKH bang

1 1 @15

VABCKH = 2VA.BOKH =2 'EVA.SBD = 5 S.ABCD — T

Cau 34: Cho hinh ling try 4BC.A'B'C' c6 thé tich bang 36a4°. Goi 1,J 1a hai diém lan lugt thudc

BB', CC' thoa man ﬂzgzz va M,N lan luot 1a giao diém cua A'l, A'J v6i mat
B'B C'C 3

phang (ABC).Tinh thé tich khéi da dién IJCBMN .

A. 7a’. B. 12a°. C. 9a’. D. 6a’.

Loi gidi

Chon A
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AVAY.

Khong mit tinh tong quat, ta gia st ABC.A'B'C" 1a lang try dung. Khi do, ta co:

Viscape =A" A S 50 = 364’ .

, MI MB IB
Ta co: = =
MA' MA A'A

_NJ _NC _IC

1 AM AN 3
3 NA' NA A'A

lsuyra—— ==
3 AB  AC 2

Do do, ta co:

Vi = %A'A'SAMN = %A'A'%SABC = %-36‘13 =27a".

A'H 2

Goi H € A' A sao cho =—. Khi d¢, ta co:
A'A 3
1 |
VA'ABCJI = VIJH.ABC + VA',IJH = EVABC.A'B'C' +§A H'SIJH

= %.VABC,A,B.C, + %%.A'A.SABC - %.36613 +§.36a3 =204’

Vay Visauw =Viay —Vaiasen = 27a* 204’ =74’ .

Cau 35: Cho khi ling try tam gisic ABC.A'B'C' c6 day la tam giac vuong tai 4 thoi min
AB=a,AC = a\/g, déng thoi A'4,A'B, A'C cung tao v4i ddy mot goc 60°. Goi M, N,H lan
luot 14 trung diém cta cac canh A'B', A'C", BC . Tinh thé tich khdi t dién MNAH .

3 3 3 3
AL B. L. c. L. p. 2~
2 2 4 3
Loi giai
Chon C

Goi O 1a hinh chiéu ciia A" 1én mp (ABC), khi d6 cac tam giac A4'OA, AA'OB, AA'OC la
cdc tam gidc vudng tai O va bang nhau. Khi d6 O4=0B=0C = O=H hay A'H L (ABC)

Tacd BC=2a= HB=a= A'"H = HB.tan 60° = a+/3 .
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A

a.a 3af——

Do d6 ¥, e = %SABC A'H =

I\)I»—‘

1

3

Goi K 1a giao diém ctia A'C va NA, I 1a giao diém ctia A'B va MA, L 1a giao diém cia
K4' 14" 1 LA'

Kl va A'H.Taco —=—=—=KI||BC v l
KC IB 2 LH 2

1 1
VMNAH = VH.AMN = ESAMN'd(Hﬁ(AMN)) = ESAMN'zd(A';(AMN)) = 2'VA'.AMN = 2VA.A'MN

1 Lo g A . 3 1
Mit khéac, V, .y = ZVAEABC (vi kho1i hai khoi tir dién ¢6 cung chi€u cao nhung S ., = ZSABC)

, 1
Do d6 VMNAH 2. ZVA LABC —
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, A
Y  BAITAP TRAC NGHIEM PUNG SAI
. 5 6
Caul: Cho khéi chop tu gidc déu S.4BCD c6 AB=a, SA="2 T
a) Chiéu cao ctia khdi chop S.ABCD bang %.
a’\6

b) Thé tich cta khdi chop S.4BCD bang -
¢) S6 do goc gitra duong thang SA va mit phing (4ABCD) bang 30°.

. . 1
d) Cosin cua so do goc nhi dién [S ,CD,B] bang 1£55

Loi giai

Hinh 45

a) Pung: Goi O 14 giao diém ciia AC va BD.

Vi ABCD 14 hinh vudng nén O4=0B=0C =0D,suy ra O 13 tim dudng tron ngoai tiép
ABCD nén O la chan duong cao cua khbi chép S.4BCD .

Khi d6, chiéu cao ciia khbi chép S.4BCD bang SO .

1 a\/z

Trong hinh vuéng ABCD, ta cé: AO=EAC=%\/ABZ+BC2 =%\/a2+a2 = 7

3 2 6

2 2
Xét tam giac SAO vudng tai O c6: SO =~/SA> — A0’ :\/(a\/gJ —[aﬁj = a6
a\/6

Vay chiéu cao ctia khbi chop S.ABCD bing o

b) Sai: Dién tich day ABCD 1a: S ,., =a”. Suy ra thé tich khdi chép S.4BCD 1a:

3
Vs apcp :lSABCD'SOZlaz.ﬁ: a \/g )
| 3 3776 18

c) Ding: Vi SO L (4BCD) nén OA 1a hinh chiéu cia SA4 trén (4ABCD) . Khi d6 goc gitra duong

thang SA va mit phang (ABCD) la goc S40.
< AO 2 6 3
Xét tam giac SAO vudng tai O co6: cosSA0 = <1 = a2 : a\3/_ =§.

Suy ra SA0 =30°. Viy goc giita dudng thing S4 va mit phing (4BCD) bing 30°.
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Cau 2:

AL

d) Sai: Goi H 1a hinh chiéu cia O trén CD. Vi OCD la tam giac vudng can tai O nén H 1a
trung diém CD. Ma tam giadc SCD cantai S nén SH 1 CD.

Suy ra S/H\O la goc phéng nhi dién cua goéc nhi dién [S , CD,B] .

Xét tam giac DBC c6 OH la duong trung binh nén OH = %BC =

() ==

O

Xét tam giac SOH vudng tai O c6: SH = SO* +OH* = \/{‘26

—— OH_E‘a\/E_\/E

Suy ra cos SHO = =—:
SH 2 6 5

. ‘ o . 15
Vay cosin cua s6 do goc nhi dién [S, CD,B] bang g

Cho hinh chép S.4BCD c6 ddy ABCD 13 hinh thoi, BAD =120°, AB = a . Hai mit phing (S4B)
va (SAD) cling vudng goc véi day. Goi M 1a trung diém cta BC, biét AMS =60°.

a) SA L (ABCD).

b) SA=3a.

d) Khoang cach tir D dén mat phing (SBC) bang %Ta'

Loi giai

a) Dung: Ta ¢6: {(S4D) L (ABCD) = SA 1 (ABCD)
(SAB)N\(S4D) =S4

b) Sai: Lai c6 BAD =120°= ABC = 60° = AABC déucanh a = AM L BC va AM :#
Xét ASAM:tan60°:ﬁ:>SA:ia
AM 2
az\/g_az\/g

c)Sai: Taco S z0p =28 50 =2. 2 5
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5 ood AL
N 1 13 a*J3 &3
Vay VS.ABCD = E'SA'SABCD == E.Ea, 2 = 4
d) bung: Ké AH 1 SM = AH 1 (SBC)= d(A,(SBC))= AH
1 | 1 1 1 1
Taco s=—0+ =t = 62:>AH:3_a
4 4

Do AD//(SBC)=> d(D,(SBC))=d(A,(SBC)) = AH = %.

Cau 3: Cho hinh lang tru dimg ABCD.A'B'C'D" ¢4 day ABCD 13 hinh chit nhat, 4B=a AD=a2 ,
AB' =av[5.
a) Cong thuc tinh thé tich hinh lang tru 13 V) 1 pcn = S pen-AA4"
b) Dién tich hinh chit nhat ABCD bing a*~/2.
¢) Chiéu cao ctia hinh ling try bang a .
d) Thé tich cta khéi ling tru bang 24°2 .
Loi giai
D’ ol

a) Pung: Cong thirc tinh thé tich ciia khdi chép la: Viseoanenr =Sisep-AA4

b) Ding: Dién tich déy la: S, = AB.AD = a.a\2 = a2 .

¢) Sai: Xét tam gidc vuong ABB' c¢6 AB” = AB’+ BB & (a\/§ )2 ~a’+BB*> < BB =2a.
d) Dang: Thé tich khéi lang try 1a: V' =S , .44 = a*\2.2a =2a°2 .

Cau 4: Cho hinh lang try ding ABC.A'B'C' ¢6 didy ABC la tam giac déu canh bang a va goc nhi dién
[4,BC, 4] bang 30°.

a) Goc nhi dién bé“mg goc A/’]\Zél, voi M 14 trung diém cua BC.

b) Dién tich day cta hinh lang tru1a S, = #.
¢) Chiéu cao ctia hinh ling try bang a .
d) Thé tich khdi lang tru bing “;ﬁ .

Loi giai
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A

A’ C'

a) Pung: Géc nhj dién [4', BC, 4] 1a goc giita hai nira mit phang (A4'BC) va (ABC) canh BC

Goi M 1a trung diém cia BC.
Vi tam gidc ABC déunén AM 1 BC.
Laico AA' L BC nén BC L AM .

Suy ra goc nhi dién [4',BC, 4] 1a gbc A'MA=30°.

2

; 3

b) Bung: Dién tich tam gidc déu ABC la: § ;. = i.
. . ; 3
¢) Sai: Vi tam giac ABC d€u canh a nén AM :%.
—— A4 3
Xét tam gidc vuong A'AM c6 tan AMA =2 o 44’ =2 tan30°=2 |
AM 2 2
. . V3 V3

d) Sai: Thé tich khéi lang tru la; ¥ =S ;.. A4' =2 p % =4 g/_ .

Cau5: Cho khdi chép cut tam giac déu ABC.A'B'C’' c6 canh day 16n bang 2a, canh day nho bang a
va khoang cach giita hai day bang 3a .
a) Tu gidc ABB'A’ 1a hinh binh hanh.
b) Pay 16n ciia khéi chop cut déu ABC.A'B'C' ¢6 dién tich bing S, = a*/3 .
a*\3

¢) Pay nho ciia khéi chop cut déu ABC.A'B'C’' ¢6 dién tich bang S, = .

d) Chiéu cao ctia khdi chop cut déu ABC.A'B'C' bang h=3a .
Loi giai
a) Sai: Cac mit bén cua khbi chop cut déu 14 hinh thang can.

(261)2\/5 =a2\/§.
4

b) Bung: Dién tich day lén 1a §, =

a’\3
1
d) Pung: Chiéu cao 4 cua khéi chop cut chinh 1a khoang cach gitra hai day nén = h=3a.
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Cau 6:

AL

3
Goi H 1a hinh

a
43

Cho khéi chép tam giac déu S.4BC c6 canh day bang a va thé tich bang

chiéu vudng goc ctia S 1én mit phang (ABC ) .
a) H latrong tm cua tam giac ABC .

b) AH=&.
2
c) SH =2a.

d) Goéc giita canh bén va mit day bang 60°.

Vi S.4BC 14 hinh chép déu nén H 1a trong tdm tam giac ABC.

Goi I 1a trung diém BC.AI vira la trung tuyén vira 13 dudng cao nén

Al = af = AH = %Alz_“*f.
3
1 >4
Vi anc = 5-SH.S o = SH = Si::C - \/\[

Xét tam gidc SHA vuong tai H co: tanﬂl\{ = j—z =4 - NER

Vay goc gitta canh bén va mit day bang 60°.
a) Pang: Vi S.4BC 1a hinh chép déu nén H 1a trong tAm tam giac ABC .
b) Sai: Goi 7 1a trung diém BC . AI vira la trung tuyén vira 1a dudng cao nén

a\/— 2 \/_

Al = = AH = —AI——
2 3 3

3

. 1
) Sai: Ve = 2.SH.S e = SH = SS aC 24}—
ABC
4
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A
=3.

SH a

AH a\f

d) bang: Xét tam giac SHA vudng tai H co: tan SAH =

Vay goc gitta canh bén va mit day bang 60°.

Cau7: Cho hinh chép S.ABCD c¢6 ddy ABCD 1a hinh thang vudng tai 4 va D cob
AB=2,AD=CD=1, SA vudng gbéc véi mit phang (4ABCD), goc gilta duong thang SC va

mit phang (ABCD) bang 60°. Goi M 1a trung diém cua doan thang SB.
a) Goc gilta dudng thing SC va mit phang (4BCD) la géc SCD.

b) Chiéu cao cua khdi chop S.4BCD bang J6.

¢) Thé tich cta khdi chop S.ABCD bing ?

J6

d) Thé tich ctia khdi chép M.BCD bang EER

Loi giai

a) Sai: Vi 4 1a hinh chiéu vuong goc ciia S xudng mit phing (ABCD) nén goc gitta duong
thing SC va mit phing (ABCD) 1a goc SCA.
b) Pung: Ta c6: h=S4=AC.tan60° =23 =6 .

c)bung: Taco: B=S ., = AB;CD AD = 2;1.1:%. Vay Vs ipcp =%Bh -

3 J6
.E.\/€=7.

1
3

1

d) Bung: Taco: S, = ; CD.AD=—.1.1= 3 Mit khac, M 1a trung diém cia doan thang SB

1
2

1

nén suy ra: d(M,(ABCD)) = Ed(S (ABCD)) —.Dodo V, pep =

Cau 8: Cho hinh chép S.ABCD c6 day ABCD 1a hinh chitr nhat tam O, 4B =a va AD =2a, canh bén
SA vudng gbc véi ddy. Goc gitra hai mit phing (SBD) va (ABCD) béang 60°.
a) Chiéu cao ctia khdi chop di cho 1a canh bén SB.
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A

2

b) Dién tich mat day cua hinh chép dachola §,,., =2a

¢) Thé tich cta khdi chép V) g, = Vi sip

a*15

15

d) Thé tich khdi chop Vi e =

a) Sai: Vi S4 L (ABCD)=> S4 1a chiéu cao ctia khéi chop.

b) Pung: Ta c6 dién tich ctia mit day 1a: S ., = AB.AD =a2a =2a’.

, , 1 11 1
c)bung: Taco Vi, g0 =V 400 = ESAACD'SA = E'ESABCD'SA = EVS.ABCD
1 11 1
Visap = Vs asp = g SAABD'SA = E‘ESABCD 54 = 5 Vs asco

Suy ra: Vj, g0 = Visup
d) Sai: Ké AE L BD tai E = ((SBD),(ABCD)) — SEA = 60"

AD.AB 2¢*  2av5

JaD* + 48> a5 5

Xét AABD vuong tai A.Tacd AE =

Xét ASAE vuong tai A

2a\/_ \/’ 2a\/_

SA = AE.tan 60" =

Za\/E 2a = 4a3x/E

Khi d6 thé tich S.4BCD: V =+ 54, S wsen 1 2a° =
3 375 15

Cau 9: Cho hinh lang try diing ABCD.A'B'C'D' c6 day 1a hinh thang can, 4B=BC=CD =a,AD =2a
Biét ring goc gifra dudng thang 4'C va mit phing (4BCD) béng 45'.
a) Goc giita dudng thing A4'C va mit phing (4BCD) 1a CA'A.

b) Khoang cach giita hai duong thang 4B va B'C bang khoang cach tir diém B dén mit phang
(B'CO).
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A

3
¢) Thé tich ctia hinh lang try dimg ABCD.A'B'C'D’ bang 9%.

d) Goi (P) 1a mit phing di qua B va vudng goc v6i dudng thang A4'C. Biét (P) chia khéi lang

3
tru ABCD.A'B'C'D' thanh hai khéi da dién. Thé tich cta khéi da dién chta dinh 4 bang 158a .

Loi giai

A D'
E
A D

a) Sai: Vi 4'4 L (ABCD) nén AC l1a hinh chiéu ciia A'C trén mit phang (ABCD).

Vay (4'C,(ABCD))= A'CA= A'CA=45".

b) Pung: Tacé 4B // (B'CO)= d(AB,B'C)=d(A4B,(B'CO))=d(B,(B'CO)) .

c¢) bung: Goi O la trung diém cua 4D

= ABCO, BCDO la céc hinh thoi canh a va ABO, BCO, CDO la cac tam giac déu canh a.
C6 (A'C,(ABCD))= A'CA= A'CA=45"

— tam gidc AA'C vudng can tai 4 = AA' = a3 = BB' =a/3.

3a2\/§

Mit khac: S ;. = 2

. 3612\/§ 94°
Vay Visep aper = a\/g, = .
4 4
d) bung: C6 BO L AC,BO 1 AA'= BO L A'C (1)

Goi I 1a tAm hinh thoi ABCO, E va F lan luot 14 trung diém caa CC’" va DD’
= BEFO la hinh binh hanh
Co IE [| AC', AC' L A'C (do = ACC'4’ 1a hinh vuéng) = IE 1 A'C (2)

Tu (1), (2) = (BEFO) L A'C = (BEFO) chinh la mat phang (P) di qua B va vudng géc voi
A'C

(P) chia khdi lang try da cho thanh hai khdi da dién, gdm khdi ling tru tam giac BCE.ODF va
khéi da dién c6 cac dinh 4, B,E,F,0,A',B',C",D' (khéi nay chira dinh 4, c6 thé tich ¥ can tinh)
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

A ALY
Goi J 1a trung diém ctia OD = CJ L (ADD'A’) va CJ = %
1 1 1 a*\3
Sopr = ZSADD' = gSADD’A’ = ga\/§.2a T
av3 azx/§ 3a°
= Vicr.oor = CSopr = 7 4 = 3

9413_3a3_15a3
4 8 8

Vay thé tichcantinh1a V=V, socn —Vaceoor =

Cau 10: Cho hinh chép S.4BC ¢6 ddy ABC 1a tam gidc déu canh «. Biét SA =a~/2 va S4 vudng goc
v6i mat day. Goi M 14 trung diém cua BC va H 1a hinh chiéu vudng goéc cua A 1én SM .

a) Puong thang AH vudng goc voi mat phang (SBC ) .

b) Puong thing SH 1a hinh chiéu ciia duong thing S4 1én mit phang (SBC )
A In: M N 6a
c) b6 dai doan thang AH bang T

N

d) Cosin goc tao boi dudng thang S4 va mit phing (SBC) bang BT

Loi giai

B

Goi M 1a trung diém ctia BC va H 1a hinh chiéu vudng goc cia 4 1én SM .
Taco: AH 1L SM .
Mt khac BC L (SAM ) nén BC L AH . Tasuyra AH 1 (SBC).

Nén SH 1a hinh chiéu ciia S4 1én mit phang (SBC).
Ta suy ra goc gitta duong thang SA4 va mit phang (SBC ) la gbc a = ASH .

Xét tam gidc SAM vudng tai A ta co:

m GV. Phan Nhat Linh - @& SDT: 0817 098 716



Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

12: 12+ 12: 12+ 1 2:112:AH2:6L:>AH=a 66.
AH” S4° AM (a\/z) (a\/gJ 6a 11 11
2

a\/66

AH 11 33
SA a2 11

Xét tam gidc SAH vudng tai H ta co: sin ASH =

a) Dung: Duong thdng AH vudng goc v6i mit phang (SBC).

b) Bung: Puong thang SH 1a hinh chiéu ciia duong thang SA 1én mat phang (SBC )
. A 1x: 2 M 6a
¢) Sai: D9 dai doan thing AH bang 11

. . . , , s 33
d) Sai: Cosin goc tao boi duong thang SA4 va mit phing (SBC) bang \/1_—1

Cau 11: Cho hinh lang tru dtng ABC.A'B'C" ¢c6 day la tam giac vuong can tai 4 c6 AB=AC=a.

a’\3

Biét dién tich tam giac 4'BC bang 5

a) Dién tich ddy cua lang tru 1a S, = a’.

b) Po dai dudng cao cua ling tru bing %.

3

¢) Thé tich khéi lang tru la 7 = %

3

d) Thé tich khéi chép A.A'B'C' 1a V' = %

Loi giai

A’ (o4
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A

2
a

a) Sai: Dién tich ddy cta lang trula S, = B

b) Sai: Dung AH 1 BC,c6 BC L A4' = BC L (A'HA)= BC L A'H.

Mit khac BC =V AB> + AC* =a\2 = A'H _ 2Sumc _ \Ea,

BC

Do AH=%=G

= AA' = A'H?* — AH* = a.

2
2
, p a3
c) bung: Thé tich khoi lang tru la: V' =S8 ,,..44" = e
i .1 , a’
d)Ding: V'==.8 ,,.A4"=—.
3 6
Cau 12: Cho hinh chép S.ABCD c6 day 1a hinh vudng canh a, SA4 L (ABCD), SA=a.Goi G 1a trong
tam tam giac SCD.
a) Thé tich khdi chop duogc xac dinh béi cong thirc ¥ = Bh

b) Thé tich khbi chop S.ABCD bang a’.
3

¢) Thé tich khdi chop S.BCD bing %

3

d) Thé tich khéi chép G.4BCD bing % .

Loi giai

a) Sai: V' = %Bh

3
b) Sai: ¥y e = %SA.AB.AD = "?

- GV. Phan Nhat Linh - @& SDT: 0817 098 716




Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

A

3
c) bung: V ;- = %SA%BC.BD = %

d) Pung: Goi M, N lan luot 14 trung diém cua CD va SD.

3 SM  d(S,(4BCD))

3
s4s,. =2

ABCD — T ¢
9

, 1 11
Ta c6 Vo uucn =3 (G.(4BCD)).S sy = 33
Céu 13: Cho hinh lang tru dng ABC.A'B'C' ¢6 day la tam gidc déu canh a. Puong thang 4'C tao voi
mit phang (BCC'B") mot goc 30°.
a) Khoang cach tir diém A4’ dén mit phiang (BCC'B') bang a.

b) Thé tich khéi ling tru ABC.A'B'C’ bang a3f.
¢) Tang ciia goc gitra hai mit phang (A'BC) va (4ABC) bang ¥
d) Thé tich khdi chép A'.ABC bing azf .

Loi giai

Dung A'H 1 B'C’' = H la trung diém cia B'C’.
Mat khac A'H L BB'= A'H 1 (BCC'B').
Khi d6 (4'C;(BCC'B'))= A'CH =30°

a\3

’

Ta co: sinA/'C?I :A—H <> sin30° = L—)A’C = a\/g
A'C AC
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TOAN 11 - KET NOI TRI THU'C

Cau 14:

AL
Suy ra AA' = A'C* = AC* = a2
a) Sai: d(A4',(BCC'B'))= A'H = "f
2 3
b) Sai: Thé tich khéi lang tru la: V" = S, .. 44" == f.af = ;/g

¢) Pung: Goi 7 1a trung diém cta BC . Ta co: ((A’BC),(ABC)) = A'I4

tan 77 = A4 a2 _ 26
Al a3 3
2
3 3
d) Dung: Thé tich khéi chop A".ABC bing V, . = %VABC,A,B.C, = %# = "1‘2/6

Cho ling tru dimg ABC.A'B'C’ c6 ddy ABC 1a tam gidc vudng tai 4; BC = 2a; ABC =30°.
Canh bén cua ling tru bang 2a+3.

a) Thé tich cta lang try ABC.A'B'C’, V ye pper = AA"S 45 -

b) Thé tich cua lang tru ABC.A'B'C’ duoc tinh theo a bang o’ .

¢) Thé tich cua khéi chop 4.BCC'B' bang 24’ .

d) Goi G 1a trong tAm cua tam giac ACA', M 1a trung diém cta BB', N trén canh CC' sao

cho CN =2NC'. Thé tich cta khdi chép G.BCNM bang %cﬁ .

Loi giai

"
a) Pung: Theo gia thiét, ABC.A’'B'C’ 14 lang try dimg nén AA' 1 chiéu cao cia lang try, do d6
VABC‘A'B'C' = AA "SAABC
b) Sai: Xét tam giac ABC vudng tai 4 c6 AC =2asin30° =a; AB=2a.cos30’ = a 3.
Trong d6 h=AA' = 2a+/3.

| NERP

S =—AB-AC=—a".
aae = >

Vay V, =3a’.
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C
1

1
A . _ | _ . _ A
c)bung: Taco, V, ;¢ _EAA S per _EVABC.A'B'C' maV, ootV scon =Vipc ope €N

2 2

Viscon = EVABC.A'B'C' = §.3a3 =24’

' d(G;(BCC'B' '
d) bung: Do G 1a trong tam cua tam gidc ACA' nén —C:E nén ( ( )) = G¢ =g
AC' 3 d(4(BCC'B")) AC' 3

Tir d6 suy ra d(G;(BCC'B')):%d(A;(BCC'B')). Mit khéc tr gidc BCNM 1a hinh thang

1 ooni 2 A
(BM+CN)BC_(2BB+3CCJBC 7 7

= BB'BC=—Syccp

vuong tai B,C nén S,.,,, =

2 2 12
Vivaytacod:

1 12 7 7 7 7
Ve son =§d(G;(BCNM)).SBCNM =53¢ (4;(BCC! Bv))_ESBCC,B, == Vascew =§.2as =§a3

Cau 15: Cho khdi chop S.ABC ¢ day ABC 1a tam giac déu canh a+/2, SA vudng goc v6i mit phing
day.

3

a) Néu SA4 = a/3 thi thé tich khéi chép S.4BC bing “7.

b) Thé tich khdi chép S.4BC bing a° thi chidu cao khdi chép di cho bing 2a+/3 .

a3

¢) Néu SC =a+/3 thi thé tich khéi chop S.4BC bing p

a*\3

d) Néu goc gitta(SBC) va (4BC) bang 30° thi thé tich khdi chép S.ABC bang o

Loi giai

2a2\/§ _ azﬁ

ABC — 4 )

GV. Phan Nhat Linh - & SDT: 0817 098 716
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

‘ ALY
Chiéu cao: /= a3
2 3
Vay thé tich can tim 1a: ¥V, . =l.a V3 a3=2L.
' 3 2 2
‘ : 3V 3d’
b) Bung: Chiéu cao khoi choép h=—= 2a =2a+/3.
B a \/5
2
\ 2 2
¢) Ding: Chidu cao /=S4 =~/SC> - AC? = \/(aﬁ) ~(av2) =a.
2 3
Vay thé tich can tim 1a: 7, . = . NEGNEY
' 3 2 6
d) Sai: Tr A k¢ AM L BC taco:
SA L (ABC)= SA L BC
= BC L (SAM)
BC 1 AM

(SBC) A (ABC) = BC
BC L (SAM) = ((SBC),(ABC)) = SMA = 30"
(SAM) N\ (SBC) = SM;(SAM) N (ABC) = AM

2 2
3 6
Xét tam giac vuong AMB tacoé AM* = AB* — BM* =(a+2)* _[G\Z/EJ :% = AM :%
Xét tam giac vuong SAM ta co SA= AM.tan SMA = #tan 30° = a\z/z

. 1 1 a\/E 2a2x/§_a3\/6
Suy ra: Ve ZESA‘SAABC _E' ’ 4 12

Cau 16: Cho hinh chop S.ABC, c6 AB=193c¢m,BC =194 cm,CA =195 cm, hinh chiéu cia S trén mit
phing (ABC ) 1a tdm cia duong tron ndi tiép tam giac. Goc giita hai mat phang (S4B) va
(ABC) bang 45°.
a) Goi H la tim dudng tron noi tiép tam giac ABC . Trong tam gidc ABC ,ké HD vudng goc
v6i AB tai D.Goc gitta hai mit phing (SAB) va (ABC) 1a SBH = 45°.
b) Dién tich ddy ctia hinh chép 1a S, =16296cm” .
¢) Chiéu cao ctia hinh chop 1a 56.cm .

d) Thé tich khéi chép da cho 1a 912576 cm’.

Loi giai
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Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

ALY

a) Sai: Goi H la tim duong tron noi tiép tam giac ABC .
Trong tam giac ABC ,ké HD vudng goc véi AB tai D. HD ban kinh dudng tron ndi tiép tam

giac ABC.
Khi d6 géc gitta hai mit phang (SAB) va (ABC) la géc SDH =45°.
b) Bung: Ntra chu vi tam giac ABC la p = AB+ 32C A = p=291(cm).

S sc =\/p(p—a)(p—b)(p—c) =8 e =16296(cm?) .

c)Dung: Talaicod S ;. = pr <= S 50 =p.HD:>HD=M:>HD=56.
p

Xét tam gide SDH vuéng tai H c6 HD =56, SDH = 45°
Suy ra SH = DH =56(cm).

d) Sai: Thé tich khdi chop S.4BCla: V = %.SSABC SH =V =304192(cm?).

Cau 17: Cho hinh chép S.4BC c¢6 ABC la tam gidc déu canh a va canh bén SA4 vudng goc véi day, véi
Sa4=2.
2

a) Dién tich day cua hinh chop S.4BC la

a’\3
P

a3

8

b) Thé tich ctia khdi chop S.4BC bing
¢) Géc tao boi mit phang (SBC) va mit phang (ABC) bang 60°.

d) Goi P,Q lan luot 13 trung diém SB, SC . Thé tich khéi chép 4.BCOP bang

a3
12

Loi giai

GV. Phan Nhat Linh - & SDT: 0817 098 716




Chwong 7. QUAN HE VUONG GOC TRONG KHONG GIAN TOAN 11 - KET NOI TRI THU'C

AL
S
()
P
A C
M
B
2 2
a) bung : Dién tich day cua hinh chop S.ABC 1a S, = AB4\/§ =4 f
2 3
b) Sai : Thé tich ctia khéi chép S.4BC 14 V, . = % SAS,,. = %% a ;/3 _ azf |

c¢) Sai: Goi M la trung diém cua canh BC.
Tacd: BC L AM (AM 1a duong trung tuyén cia AABC déu)
BC 1.54(S4 L(A4BC))

Do do: BC 1 (SAM )= BC L SM

(SBC)N(4BC)=BC
Ta co: SMJ_BC,SMC(SBC)
AM 1 BC,AM < (ABC)

Do d6: goc tao boi mat phéng (SBC) va mat phéng (ABC) la goc §]\Z4
, S aA a3
Xét tam giac deu ABC: AM = T
a
SA 2 3

Xét tam giac vudng SMA c¢o: tan S/M71 == =—
8 8 AM a3 3
2

Suy ra: SMA =30

Vay goc tao boi mit phang (SBC ) va mat phang (ABC ) bang 30°.

d) Sai: Ta co: @:ﬁ.S—P.Ezl
Ve se SA SB SC

1 1 a3\/§_a3\/§

V., =—
4 547 24 96

GV. Phan Nhat Linh - @& SDT: 0817 098 716
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.
B a3 a

24 9 32

Do do: VABCQP =V sc— VS.APQ =

Cau 18: Cho hinh lang try tam giac déu ABC.4A'B'C’ ¢ canh day bang 6 . Biét rang goc giita (4'BC) va
(4BC) 1a 30°.
a) Dién tich ddy cia hinh lang try d cho 1a S, =9+/3.
b) Hinh lang try di cho co chiéu cao 4 = 343
¢) Thé tich khdi lang tru ABC.A'B'C' 18 V e yper =273 .
d) Thé tich cua tir dién 4’ AMN bang 33 véi M ,N 1an luot 1a trung diém canh BB',CC’.

Loi giai
A C

a)bung: Taco S ;. =—=

A'BC)N(4BC)=BC
'Al) L BC(A'A L BC, Al 1 BC)
"AI)N(A'BC)= AT
'Al)(ABC) = Al

b) Sai: Goi / 14 trung diém doan thang AB . Ta c6

(
(4
(4
(4

Nén ((4'BC),(ABC))=(A'1,4I)= A'14=30".

A'A NERNE

tan300:Z:>A'A:AI.tan3OO 6—T:3 h h=3.

¢) Dung: Ta cd Vo pper = S po-A'A=933=273.

. , 1 12 1
d) Sai: Taco V,peyy, = EVA’B’C’CB = E'EVA'B'C'ABC = EVA’B'C'ABC :
\ 1 12
Va Visenm = E Vipees = E g Vigcuse = 3 ~Vipcusc-
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A

, 1 1
Do 46 ¥y =V isc.ime = 3.276 =93

Céu 19: Cho hinh 1ap phuong 4BCD.A'B'C'D’ canh bang a. Goi M 1a diém thudc canh DD’ sao cho
MD' = %DD'. Mit phang (AMB') cit canh C'D’ tai K, K = B'ENC'D' nhu hinh vé& sau:

a) Thé tich khéi 1ap phuong ABCD.A'B'C'D' 1a V =d°
1

' iy =——0a
KM .AA'B
27

b) Thé tich khéi da dién D'KM.AA'B' 1a v,

13

¢) Ti s6 thé tich khéi da dién D'KM .AA'B' va ABCD.A'B'C'D' 1a VAA%W -

d) Thé tich khéi da dién 16i ABCDMKC'B’ bang %cf :

Loi giai
a) Pung: Vi thé tich khéi 1ap phwong ABCD.A'B'C'D’ canh a 1a V =d°

b) Sai: Ta thay MD':%, ED':%EA’:E; kD' =2.

2 3
11 3a 11aaa 13
= Vwwxur =Vaase =V 2557"“_55555 = aas
V 54
. 13 41
d) Sai: Vi V =V =V i =@ ——a’ =—a’.
) ABCDMKC'B AA'BMD'K 54 54

Cau 20: Cho khdi lang truy ABC.A'B'C’ ¢6 day 1a tam gidc déu canh 2. Hinh chiéu vudng goc cia B’
trén mat phang day trung trung diém H cua canh AB, biét goc gita B'H va mit phing
(BCC'B') bang 30°. Cac ménh dé sau diing hay sai?

a) Dién tich tam gidc 4BC bang 243.

NG

b) Khoang cach tir diém H dén canh BC bing -5

¢) Chiéu cao ha tir dinh B’ xudng mat day (ABC ) bang % .
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Cau 21:

A
33

d) Thé tich cua khdi ling tru bang =

Loi giai

a) Sai: Taco S

AABC =

bung: Dung HE | BC, tam giac BEH vudng tai E, HBE = 60° co:

3

HE=HBsin1ﬁ=l.sin60°=7

BC 1 B'H

suy ra BC L HF = HF 1 (B'BCC")
BC L HE

c¢) Sai: Ké HF 1| B'E taco: {

. (BH{BCCB)) = HBF = HBE = HBE =30°.

d) Ding: Khi dé BH =—£__3
tan30° 2
. , 3 33
Vay V =V pc ypc =Spc-B'H = \/55 = T

Cho hinh hép chir nhat ABCD.A'B'C'D’
a)Néu AB=3a,AD=4a,AA"'=a thi V., pper =120 .

b) Gia sit AB =3a, AD = 4a , dwong chéo BD' hop v6i ddy ABCD mdot goc 60°. Khi d6 thé tich
khéi hop chit nhat di cho 1a 60/3a”.

c) Gia stt AB =3a,AD =4a, goc giira hai mit phang (ABC') va (ABCD) bang 30°. Thé tich
khéi hop

chir nhat da cho bang 4834

d) Goi G la trong tim tam giac BCD. Biét rang day 1a hinh vudng, 44’ =2a, khoang cach tir

G dén mit
GV. Phan Nhat Linh - & SDT: 0817 098 716
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P
: : : , . 64y54°
phang (A4'BD) bang 4761. Thé tich khoi hop chit nhat da cho bang 5 a
Loi giai
a) Pung: V,pp spery = AB.AD.AA'=12a>
C:.f Bf
D’ I A
~ |
SO
~
LN
| ~
~
I ~
~
| ~
| N o
{_ —_— 3a
D 4a A

b) Ding: DD' L (ABCD)= (BD";(ABCD)) = DBD' = 60" = DD' = BD.tan 60" = 5a+/3

Vay Vpep ypop = AB.AD.DD' = 60\/§a3

A D

A D

_______________________________

B, ‘ ‘.‘\ C,

(ABC")(ABCD)= AB
c) Sai: Tacé { BC' L 4B = ((4BC"),(4BCD))=C'BC =30°.
BC L 4B
4a3

Tam giac C'BC vudng tai C nén CC' = BC.tan C'BC = 3

Thé tich khdi hop chit nhat 4ABCD.A'B'C'D’ 1a V = AB.AD.CC' = 3a.4a. 4*36“ =16/34’.

d) Sai: Goi O 1a giao diém ctia AC va BD.
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Cau 22:

A
BI Al
C 5 <
: “ Hy D
L A
P:L/:/‘/ ““““ /‘: ““““ ;:\: A
C D
Taco AGN(A'BD)=0 nén d(A,(A'BD)) =£d(G,(A'BD)) =3d(G,(4'BD)) _da
GO 3
BD 1 A0 .
Ta co { ,= BD 1(AA4'0), trong (AA'O) dung AH L A'O tai H.
BD 1 A4
Khi do {AH AP b (4'BD)=>d(A4,(A'BD))= AH = AH = da
AH 1 40 3
Goi x>0 1a canh hinh vuéng ABCD, ta 6 AO= X*Z/E. Khi d6

1 1 1 9 2 1 2 5 410a

= + = = = =X
AH?*  AO* AA? 164> x* 44 X 164° 5

, " 4100 41 4a°
Thé tich khéi hop chit nhat ¥ e opep = AB.AD.AA = ‘/5_0" . ‘/570" 24=8 5a .

Cho hinh chép S.4BC c6 diy ABC 1a tam giac déu canh «, canh bén S4 vudng goc vGi mat
phang (ABC), biét goc giita canh SC va mit ddy bang 60°.
a) Chiéu cao cta hinh chop S.ABC 1a SA.
b) Géc gitta SC va mit phang (4BCD) bang goc SCA.
a*\3
2

3

d) Thé tich khéi chép S.4BC bang %.

¢) Dién tich tam gidc ABC bang

Loi giai

B
Tacoé SCN(ABC)=C, S4 L (ABC) suyra AC lahinh chiéu ciia SC 1én mat phang (ABCD)

|
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ALY

Vay goc giita SC va mit phang (ABCD) bang géc gitta hai duong thing AC, SC va bing goc

SCA.

2
a) Diing: Dién tich tam gidc ABC 1a S a3

ABC —

b) Pung: Chiéu cao hinh chép S.ABC 1a S4= AC.tan60° = a~/3 .

2 3
R EPN RN

¢) Sai: Thé tich khdi chop S.4BCla V = 372
d) bung
Cau 23: Cho hinh lang tru ABCD.A'B'C'D' c¢6 ddy ABCD la hinh vudéng canh a2 Mit bén
(A'B'BA) vudng goc véi mit day, biét A' AB 1a tam gidc can, gbc gitta hai mit phang (4'AC)
va (ABCD) bing 60°.
a) Goi A'H 1a duong cao ctia tam giac can A'AB. Khi d6, H 1a trung diém AB .
b) Chiéu cao cua ling tru la 44"
¢) Dién tich hinh vuéng ABCD bang a*\2.
d) Thé tich khéi lang tru ABCD.A'B'C'D" bing a’~/3 .

Loi giai

Goi A'H 1a dudng cao ciia tam giac cdn A' AB. Khi d6, H 1a trung diém AB.

a) Dung: Vi (4'B'BA) L (ABCD), A'H L AB suyra A'"H 1(ABCD).

b) Sai: Ké HI 1 AC tai I, AC 1L A'H suyra AC L A'l

Géc gifra hai mit phang (4'AC), (ABCD) béng géc gitra hai duong thang A'7, HI va bang

g0c A'IH .

BD=2a, HI=—~BDp=2,
4 2

Chiéu cao cua ling tru ABCD.A'B'C'D" bing A'H = HI.tan 60° =

a3
-
Dién tich hinh vuong ABCD bang S ., = 2a’.

¢) Sai: Dién tich hinh vuéng 4BCD bang S ., =2a’.
d) Dung: Thé tich khéi lang try ABCD.A'B'C'D" bang a’+/3.
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IR BAI TAP TRAC NGHIEM TRA LOTNGAN
Cau 1l: Cho hinh chép S.ABCD co6 day la hinh thang can v61 AB =2a,AD = BC=CD =a mat bén
SAB 1a tam gi4c can dinh S va nim trong mit phing vudng géc voi mit phing (ABCD) . Biét

. . « 2av1 : ‘.
khoang cach tr 4 dén mat phang (SBC ) bang a;/75 . Tinh theo a thé tich V' ctuia khoi chop
S.ABCD .

(S4B) L (ABCD)
Goi I,H lan luot 1a trung diém AB,BC.Tac6 {(S4B)"(ABCD)= AB = SH L (ABCD).
SH L AB
. R , |HA=HB = A8 =a N
Hinh thang can ABCD c¢é 2 = ABHC déu = HI 1 BC.

AD=DC=BC=a
Ma AC// HI = AC 1 BC = ACB =90° .

Vi H 1a trung diém 4B = d(H,(SBC))= %d(A,(SBC)) =2 515 .
BC LHI
o{ = BC L (SHI)= (SHI) L (SBC).
BC L SH
Trong mét phing (SHI), ké HJ L SI,J e SI = HJ L (SBC)= HJ =d(H,(SBC))=" 515 :

a3

Co HI = - (duong cao trong tam giac déu canh a).

1 1 1

Mit khic —— = ——+—— < SH> =3d*> < SH = a+/3.
HJ* SH™ HI
T A 3a°\3
Ba tam gidc AADH,AHDC,AHBC déucanh a= S ,,., =35,y = YR
: ;. 1 1 ? :
Thé tich khéi chop S.ABCD = E.SH.SABCD = g.a\/§ E “4‘5 = 3% :
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Cau 2:

Cau 3:

ho hinh chép ti gidc déu S.ABCD c6 canh bén bang 2a, goc giita mat bén va mit day bang 60°

2, As . \ mv3a’ « Mo A K LA e,
. Thé tich khoi chop S.ABCD 1a V :—S;m;n e N';— 1a phan s0 toi gian.
n n

Loi giai.

ABCD 1a hinh vuéng c6 tdm O va canh bang x .
Goi M 1a trung diém cua BC. Goc gitta (SBC) va (ABCD) 1a goc SMO bing 60°.

2
X

2
Ta co SM? = 4a° —%,SOz = 44 -

X
Va cosS/]\l\O=§—j]\Z<:>cos6O°=4<:>l=L<:>x=—

2 234 ] 323 4°
Suyra SO=,|4a* -2 =% vay y. =" S0.AB* = .
y 5 \/g Y Vs.apco 3 15\/5

Cho khéi chop S.ABCD ¢6 ddy ABCD 1 hinh thoi canh bang a, goc BAC =30°. Biét dinh S
cach déu ba diém 4,B,D . Duong thang S4 hop véi mit ddy (4BCD) mot goc 60°.Thé tich

ctia khdi chop S.ABCD 1a

n GV. Phan Nhat Linh - @& SDT: 0817 098 716
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A

Ta ¢6: ABCD 1a hinh thoi canh a, géc BAC =30°= BAD = 60°.

= Tam gidc ABD déu canh a

= S = %AD.AB. sin BAD =

a’\3 a’\3
2 —.

= SABCD = 2SAABD = )

Goi O la tam cuda hinh thoi ABCD, G 1a trong tdm tam giac ABD .

— 40= 462 40-9Y3
2 3 3
Lai c6: dinh S cach déu ba diém A4, B, D va tam giac ABD déu = SG L (ABCD).

= (54;(4BCD)) = $4G = 60°.

Xét tam gidc SAG vudng tai G : tan SAG = % — SG = AG.tan SAG = #.tan 60°=a.
2 3
Khi d6: ¥, 0 =§.SABCD.SG = % d 2*/3 a=2 f (dvtt).

Cau4: Cho hinh chdp S.ABCD c6 day 1a hinh binh hanh va c6 thé tich ¥ . Goi P 1a trung diém SC .
Mit phing (&) chita AP va cdt hai canh SB, SD lan luot tai M, N.Goi V' 1a thé tich khéi

!

chop S.AMPN . Gié tri nho nhét cia % bang

Loi giai

Goi O= ACNBD va I 1a giao diém caa SO va AP . Suyra MN di qua trong tim / cta tam
giac SBD.

Dat x=S—B, x=1.
SM

Tacc')S—B+S—D:S—A+£:3<:>S—D:3—x21,suyraISxSZ.
SM SN S4 SP SN
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A

!

Lai c6 — = Vs aup n Vs ane _ Vs aup Vs anp

V V 2VS.ABC 2I/S.ADC

I(SA SM_SP_SA SN SP) 1[1 ] J

[ —_—. _+
2\54 5B 'sC 54 D sC) "2\ 2x 2(3-x)

3 >1 3

%'x(3—x) ‘Z(Hg_sz

2

1
>

!

Vay gié tri nho nhét cta % la % ,xdyrakhi x=3-x < x :% (thda diéu kién).

Cau5:  Cho hinh chop tam giac déu S.4BC co canh day bang 3a va canh bén bang a~/7 . Tinh thé tich
ctia khéi chép S.ABC theo a.
Loi giai

S

Goi H 1atrung diém ctia 4B va O la tim cua tam gidc déu ABC .
Taco: CH = A32\/§ = 3“2\/_ c0_§CH_§ 3a3 _ a3

Vi SO L (A4BC) va OC < (4BC) néntacé SO LOC.

Xét tam giac SOC vudng tai O: SO =+/SC*-0C* = \/ a\/— \/_ )

2 2
Dién tich tam gidc ABC: S, ;¢ AB4\/_ 9a4\/—
1 1, 9a°\3 3a’\3

Thé tich khéi chép S.ABC: V . ==SO.S, 5 =—.2a. =
- 3 3 4 2

Cau 6:  Cho hinh chop S.ABCD c6 ddy ABCD 1a hinh vudng tim O va c6 thé tich bang V. Goi M, N, 1

1an luot 14 cac diém ndm trén canh SB, SD sao cho SM = iSB , SN = %SD va [ latrung diém

AO . X4c dinh thé tich t&r dién IMNC theo V .
Loi giai
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A

Goi E=MNNBD, F latrung diém SB.

Suy ra MN /| FD va FD | ME .

MN 1 _FD BF 2 ... _MN 1
—=—va—=—-=—.Tudé >—=—
FD 2  ME BM 3 ME 3
Ta cé: Ve =MN.M.MC =l.1 1=l €))
Vige ME MI'MC 3 3
;.d(M;(ABCD)).SA,CE B ;IC.EO 33 9
Lai c6: € = ; = 5 ==.=.1=—(2).
e (8:(ABED)) Sy 5B~ acsp *+4 16

A 3 3
Vay: Vinie =—Vsapep =

16 16

Tinh thé tich cia khéi chop cut tam gidc déu ABC.4A'B'C' ¢o chiéu cao bang 3a,
AB=4a,A'B'=a.

A o

o

Loi giai

ABV3  (4a)'\B3 S

Dién tich tam gidc déu ABC: S = 2 = 2
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N s
2 2
Dién tich tam giac déu 4'B'C': S’ = 4 B4 3_d 2 3 :

Thé tich khdi chop cut 1a: ¥ = %h (S++5.5"+5").

2 2 3
= V—§.3a.£4\/§a2 +,f4\/§a2.a f + 4 f}— 21{561 .

Cau 8: Tinh thé tich cua mot cai sot dung dd c6 dang hinh chop cut tur giac déu, day 16n c6 canh bﬁng
80 ¢m , day nho c6 canh bang 40 cm va canh bén bang 80 cm .

Xét tam giac vuong HC'C

Ta co: OC =4042,0'C' =202 suyra C'H = \/802 ~(40v2-20v2 )2 =20v14 (cm).
Suy ra 00" =C'H =20v14 (cm).
Thé tich cua cai sot dung do la: V = %h(S ++/5.8" + S’).
V= %.20@.(6400+ J6400.1600 + 1600) ~279377,08 (cm’).
Cau9: Cho hinh chop S.ABCD c6 SA=x (0 <x< \/§ ), tat ca cac canh con lai béng nhau va béng 1.

D¢ thé tich khdi chop S.ABCD 16n nhét thi x bang
Loi giai
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rF

Goi O 1a tam cua hinh thoi ABCD = 04=0C. (1)

Theo bai ra, ta c6 ASBD = ACBD = OS =OC. (2)

Tu (1) va (2), taco OS:0A=0C=%AC:>ASAC vuong tai § = AC =/x* +1.

Suy ra OA = ”‘22” va OB=+AB* — 04> = 3;‘2 .
\/(x2+l)(3—x2)
. .

Dién tich hinh thoi S,,., =2.04.0B =

Tac6 SB=SC =SD =1, suy ra hinh chiéu vudng goc H cua dinh S trén mat day 1 tim duong
tron ngoai tiép tam gidc BCD—— H € AC.

SASC  x
JSA+8C* \xP+1

JE+)(3-#) zixmgi_[ﬂjz
6

1
3 2 N

Trong tam gidc vuong SAC, tacéo SH =

Khi do VS.ABCD =

i

1 ,
Suy ra Vs e <7 Dau "="xayra < x=+3-x" & x=

Cau 10: Cho khdi chop S.ABCD c6 ddy ABCD 1a hinh thang vudng tai A vé6i day 1on 4D =2a,

BC=a va AB =37a. Mit phing (SAB) va (SAD) cing vuéng goc v6i mit day (ABCD).

Khoang céach tr diém B dén mt phang (SCD) béng @. Tinh thé tich ¥ cta khdi chop

S.ABCD .
Loi giai
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A

S

E
(S4B) L (ABCD)
Taco {(S4D) L(ABCD) = SA1(ABCD).
SA=(SAB)N(SA4D)
Trong (ABCD), goi E=ABNCD vaké AH 1L CD tai H.
Trong (SAH ), ké AK L SH tai K.

d(B.(SCD
Vi AB(SCD)= & non LB(5CD)) _EB_BC 1
d(4,(SCD)) EA 4D 2

a6
S d(A4,(SCD))=2d(B,(SCD))=—.
uy ra d(4,(SCD)) = 2d(B.(SCD)) =3
CD 1 .54
Tac(){ = CD L (SAH)= CD 1 4K .
CD L AH
Ma AK 1 SH .Suyra AK 1(SCD).
Do d6 AK =d(4,(SCD))= "*2/8.
Taco L . L UL _ 1 1 13
AH®  AD*  AE* (2a) (3a) 364"
111 1 1311 6\1la
- - = - = =S54 = .
SA>  AK®  AH® [a \/gJZ 36a>  36a° 11
2

Vay thé tich cta khdi chép S.ABCD 1a

Vv =§SA.SABCD =§SA.—AD+BC.

6\/ﬁa 2a+a 3_a 9\/_1613

ap =1 21, 1
2 3 11 2 2 22

GV. Phan Nhat Linh - @& SDT: 0817 098 716
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Cau 11: Cho khéi tr dién ABCD c6 thé tich bang % va s6 do goc ACB bang 45°.Biét ring ba canh

AD,BC, AC thda man diéu kién 4D+ BC +£ =3.P0 dai canh CD bang bao nhiéu?

V2

Loi gii.

D

1 1 1 .
Taco V, pep =Vh ape < EAD‘SAABC = EAD-(EBC.AC.SIH 45°j .
Do ¥,y == suyra ~ <2 4pBC.AC o appcAC 21
o TG R GG APEC, NG

Mit khac, 4p dung bat dang thirc Cauchy ta c6

A+ BC+ 2 535 upBcAC 4o ap+BC+ A 235 apBCAC <1(2)
V2 V2 V2 V2

DA L (ABC)
" DA L (ABC)
T (I)va (2)suyra ¢ AD.BC.—=1 < .
(va Zsuy V2 ap=pc=2C_,
AC V2
AD=BC="—F
2

Suy ra DC =+ AD* + AC> =/3.Vay DC=4/3.

Cau 12: Mot tam kém chit nhat ABCD c¢6 AB =30cm, AD = 40cm . Nguoi ta gap tim kém theo hai canh
EF va GH cho dén khi AD va BC trung nhau nhu hinh v€ bén dé duge mot hinh lang tru

khuyét hai day.
A E G B E G
A|B
F H
D*-5-* r—l—t——cC F <7 H
L L T T, ®
30cm D c

Gia tri ctia x dé thé tich khéi lang try 16n nhat 1a:
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A

Loi giai

E 30-2x G
TP

A
Puong cao ling tru 1a 4D = 40cm khong d6i. Dé thé tich lang try 16n nhat chi can dién tich
day 16n nhét.
Trong tam gidc AEG céan tai A, goi I 14 trung diém canh EG = AI 1 EG
Khid6 IG=15-x, (0<x<15)

Co Al =[x —(15-x’ =\/30x—225,xe(%;15)

Swire = %AI.EG =%(30—2x)\/30x—22 —J15.4(15-x)’ (2x-15)

Vay ta can tim x € (%;15] dé S(x) = (15—x)2 (2x—15) 16n nhat.

Ap dung bét dang thie Cauchy cho 3 s duong 15—x, 15—x, 2x—15 ta duoc

15— x+15—x+2x-15Y
S(x)=(15—x)2(2x—15)ﬁ( Rl i 5] _125
Vay dién tich day 16n nhat1a S =125cm* dat dugc khi 15-x=2x—-15< x=10cm
Khi d6 thé tich 16n nhit 13 V = S.h =125.40 = 5000cm’ dat duge khi x=10cm .

Céu 13: Mot phong hoc c6 dang 1a mot hinh hop chir nhat ¢6 chiéu dai 1a 8m , chiéu rong 1a 6m , thé tich
1a 192m> . Nguoi ta mudn quét voi tran nha va bon buc tuong phia trong phong. Biét dién tich
cac ctra bang 10m? . Tinh dién tich cAn quét voi.

Loi giai

Goi x,,h(x,y,h>0) lan lugt 1a chiéu rong, chiéu dai va chiéu cao ctia phong hoc.

Ta co: V=xyh<:>h=£=g=
xy 6.8

4 (m)

Dién tich xung quanh phong hoc la 2xh-+2hy =2.6.4+2.4.8 =112 (m’).
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Cau 14:

A

Dién tich tran nha 1a x.y = 6.8 =48 (mz) .
Dién tich can quét voi 1a 112+48—10=150 (mz) .

Mot 6ng khoéi co cau triic gobm mot khbi chop cut tir gide déu c6 thé tich ¥, va mot khdi hop chir

nhat c6 thé tich ¥, ghép lai véi nhau nhu hinh bén dudi. Cho biét ban v& hinh chiéu cta dng khéi

I A <\ I 5 A , A r ~ ’ 2 A A or V
v6i phuong chiéu trung véi phuong ciia mot canh day khoi chop cut, hay tinh ti s6 thé tich 71
2

x
[
Loi giai
3x
X
h

604 ¥V

2x

Hinh chiéu cua 6ng khoi g@)m mét hinh chit nhat c6 chiéu dai la 3x, chiéu rong [a x va mdt
hinh thang can c6 d6 dai 2 day 1a x va 2x.

Do khéi chop cut tir gidc déu c6 2 ddy déu 1 hinh vudng nén ta thiy mot mat cua khdi hop chir
nhat 13 hinh vuéng canh x (mit tiép xtic cua 2 khdi). Tir day ta ¢6 3 kich thude cua khéi hop
chirnhatla x, x, va 3x.

D6i v6i khdi chop cut tir gide déu, 2 day 1an luot c6 d6 dai canh 1a x va 3x. Néuta goi h la
chiéu cao cta hinh thang can trong hinh thi / ciing ddng thoi 1a chiéu cao cua khéi chop cut.
Thé tich phan éng dang khéi hop chir nhat: ¥, = x.x.3x =3x°.

Dua theo cong thtc tinh duogc thé tich phan khéi chop cut:

14 :l.h(x2 +x.2x+(2x)2)=l.(£.tan 600)7)62 :M)f.
3 312 6

Vay ti s6 thé tich: o ﬁ
v, 18
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Céu 15: Mot bé boi ban déu c6 dang hinh hop chit nhat ABCD.A'B'C'D' sau d6 nguoi ta 1am lai mat day

nhu hinh vé.
A
i D
ll
1
B c
|
i
i /]X _____________ E
A',:y:_’:_’::z/_/ _______
AM D’
5
B’ c’

Biét rdng A'B'MN va MNEF la céc hinh chit nhat, (MNFE)//(A'B'C'D'), AB=10 m,
AD =30 m, A4=20 m, MF = DE =17 m. Ti sb thé tich cta bé sau khi lam lai mat day voi
thé tich cua bé luc ban dau gin nhat vé6i sé nao dudi day?

Loi giai
A
i D
I
|
B | C
|
I
1
N
I
' E ,””/’/’}rl_{ ____________ E
A'pentlT K )
M /// /// DI
/// F
B’ H '

Goi H,K 1an luot 1a hinh chiéu vudng géc ciia M, N trén mit phing (4'B'C'D').

Ta c6 thé tich khdi lang try tam giac
1 1
Visis.in = BHHM A'B'=—.(30-17).(20-17).10=195.

Thé tich khéi hop chit nhat V. jupe = HM.MF.MN =3.17.10=510.

Suy ra thé tich ctia bé boi sau khi 1am lai mit day 1a
V,=AB.A'4.AD—(195+510)=10.20.30—-751 = 5249m".
V. 5249

S —

VABCD.A'B’C'D’ 10.20.30

Ta c6 ti sb thé tich giita hai bé boi trudc va sau 1a ,
Ciu 16: Cho hinh chop S.4BCD c6 day ABCD la hinh binh hanh. Goi M, N, P, O lan luot 1 trung
diém cua SA4, SB, SC, SD . Ti s6 thé tich ctia khdi chop S.MNPQO va khdi chop S.ABCD 1a
Loi giai
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A

Goi thé tich ctia khdi chop S.MNPQ va khdi chop S.ABCD lanluotla V' va v .

Vi ABCD 1a hinh binh hanh nén S, ;. = S, ,cp. d0 d6 V =2V, 0 =2V ,cp-

[\9)

Ta C(,) K — VS.MNP +VS.MPQ — VS.MNP + VS.MPQ — VS.MNP + VS.MPQ — 1 [VS.MNP + VS.MPQJ
V V V V 2I/S.AB’C 2I/S.ACD

VS.ABC VS.ACD

2

1(SM SN SP SM SP SO\ 1
SA4 SB SC S84 SC SD
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