8 NHOM WORD - BIEN SOAN TAI LI U 50 BAI TOAN ON THI THPTQG: 2019-2020

XAC PINH GOC
GIUA HAI PUONG THANG - PUONG THANG VA MAT PHANG - HAI MAT PHANG

KIEN THU'C CAN NHO:
1) Géc giira hai dwong thing
Phwong phdp 1: St dung dinh 1y ham sb cosin hoic ti s6 luong giac.
Phwong phdp 2: St dung tich vo huéng: néu u va v 14n luot 12 hai vecto chi phuong cua hai

duong thang a va b thi gbc ¢ cta hai duong thing nay dugc xac dinh boi cong thire

L. u.v‘
cosQ = ‘cos(u,v)‘ = ‘#
“]

’

2) Géc giira dwong thing va mit phing:

Muén x4c dinh géc clia duong thanga va (P)ta tim hinh chiéu vuong géc o' cua a trén (P).
o1 GG
3) Géc giira hai mit phiang:
Phuwong phdp 1: Dung hai duong thing a, b 1an lugt vudng goc v6i hai mit phing () va (B).
Khi d6, géc gita (@) va (B) 1a ((@).(B))=(a:b). Tinh goc (a.b).

Phwong phap 2:

*» Xéc dinh giao tuyén ¢ cuta hai mit phing () va (B).
% Dung hai dudng thang «, b 1an luot nam trong hai mit phing va cung vudng goc véi giao

tayén ¢ tai mt diém trén ¢. Khi do: (o), (B))=(a.b).
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Céch khac: Ta xac dinh mét phang phu () vuéng goc véi giao tuyén ¢ ma (o) (y)=a,

(B)n(r)=b.Suyra ((a),(ﬂ)):(;,\b),

4) Sir dung phuwong phap toa d¢ trong khong gian:

Chon hé tryc thich hop va cu thé hoa toa d6 cac diém.

a) Gia st duong thang a va b 1an luot ¢ vecto chi phuong 13 a,b .

__h

Khi do: cos(a,b)=

e
o
9~
()
=]
n
—
—
]
~—
—
=)
~—
~—
Il

BAI TAP MAU
(PE MINH HQA BDG 2019-2020) Cho hinh chép S.ABCD c6 day 1a hinh vuéng canh a3 , S4 vuong
goc véi mit phang day, SA= a2 (minh hoa nhu hinh v&). Géc giita dudng thang SC va mit phang
(ABCD) bang:

-->0

A. 30°. B. 45°. C. 60°. D. 90°.
Phén tich hudéng din gidi

1. DANG TOAN: Pay la dang toan tinh goc giita duong thing va mit phang.

2. HUONG GIAL:

B1: Xéc dinh hinh chiéu cta SC trén mit phang (ABCD)

B2: Tinh goc giita SC va hinh chiéu ciia no.

Tir do, ta c6 thé gidi bai toan cu thé nhu sau:
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Loi giai

Chon A

Ta ¢6: SA L (ABCD)nén AC la hinh chiéu ctia SC trén mit phang (ABC).
Do d6: (m) = (m) - SCA.

Xét hinh vuéng ABCD ta ¢6: AC = a~/6.

Xét ASAC vudng tai A4, ta co: tan@:& a2 1

AC al6 B

Bai tdp twong tw va phit trién:

— SCA =30°.

Céu 17.1:Cho mét hinh thoi ABCD canh ¢ va mot diém S nam ngoai mat phang chira hinh thoi sao cho
SA=a vavubng goc véi (ABC). Tinh goc gitra SD va BC
A. 60°. B. 90°. C. 45°. D. 30°.
Loi giai
Chon C

Ta c6: AD//BC = (SD,BC)=(SD,AD)= ADS = 45".
Ciu 17.2:Cho hinh chop S.ABCD c6 day ABCD 1a hinh binh hanh v6i BC =2a, SA vudng gboc voi mat
phang day, S4 =3a (minh hoa nhu hinh v&). Goc giita hai duong thang SD va BC nam trong

khoang nao?
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B C

A. (20%30°). B. (30%40°). C. (40°50°). D. (50°;60°).

Loi giai

Ta cé: BC//AD = (SD,BC) =(SD, AD)=SDA (Do ASAD vudng tai Anén SDA <90°)

Xét ASAD vudng tai 4, ta co: tan SDA :& = 3a = 3 — SDA = arctan2 ~56°.
AD 2a 2 2

Céu 17.3:Cho tir dién ABCD c¢6 AC = BD =2a. Goi M, N lan luot 1a trung diém BC, AD . Biét ring
MN = a/3. Tinh géc cua AC va BD.
A.45°. B. 30°. C. 60°. D. 90°.

Goi 7 1a trung diém cta AB.Tacé IM =IN =a.
Ap dung dinh 1y cosin cho AIMN ta co:

2 2 2 2 2 2
cos MIN = IM*+IN"—MN _a +a 3a
2.IM .IN 2.a.a

=—%:A/417V=1200.
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L —

Vi IM //AC,IN | /BD = (AC,BD)=(IM,IN)=180" —120° = 60",

Céu 17.4:Cho tir dién déu ABCD canh a. Goi O 1a tAim dudng tron ngoai tiép ABCD . Goi M 14 trung
diém CD. Tinh cosin goc ciia AC va BM .

AP B e p. Y2,
4 — 6 2 2
Loi giai
Chon B

cos (m) = ‘cos(AC, BM)‘ - ‘AC'BM _ ‘AC'(CM B CB)‘

i —e
2
2 2
[4cci - 4ccH .5 c0s120" - a.a.cos120' ‘—‘;#; ‘j S
a*\3 a*\3 a*\3 36
2 2 2 2

Cdu 17.5:Cho hinh chop S.ABCD c6 day ABCD 1a hinh chit nhat véi 4B =2a, BC =a . Cac canh bén
ctia hinh chop ciing bang a~/2 . Khi do, goc gitra hai duong thang AB va SC bang:
A. 45°. B. 30°. C. 60°. D. 90°.

Loi giai

Chon A

Ta co: AB//CD nén (A/B,R) = (C/DR) = ﬁ)
Goi M 1a trung diém cta CD. Tam gidc SCM vudng tai M vaco SC = a2 , CM =a nén
la tam gidc vuong can tai M nén SCD =45° Vay (A/B,S\C) =45°.

Ciu 17.6:Cho tr dién ABCD. Goi M, N, I lan luot 1a trung diém ciia BC, AD va AC . Cho AB =2a,

CD =2a+J2 vi MN =a+/5 . Tinh goc ¢ = (AB, CD)

A. 1357, B. 60°. C. 90".

|=

. 45°.

Loi giai
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IN//CD;IN =~ cD=aV2
Theo tinh chat dudng trung binh trong tam gidc: 21
IM |/ AB;IM :EAB =a

= ¢ =(AB,CD)=(IM,IN). Ap dung dinh 1y cosin ta c6:

|2+ IN? -MN?| | V2] V2 .
cosgo=| =7:q0=45 .

2IMIN | | 2

Céu 17.7:Cho hinh chop S.ABCD c6 day ABCD 1a hinh chit nhét véi AB=a, AD = a3 , SA vuong goc
v6i miat phang day, S4 =24 (minh hoa nhu hinh v&). Géc giira hai duong thing SC va BD nim

trong khoang nao?

A. (30°40°). B. (40°,50°). C. (50%60°). D. (60°70°).
Loi giai
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Goi O=AC~BD va M 1a trung diém SA4.

2 2 2 2
Xét hinh chit nhat ABCD, ta co: OB=OA=%=\/AB ;AD :\/a ;3" :%":a,

Xét AMAB vuéng tai A, ta co: MB =~ AB* + MA® =~a* +a* = av/2.

Xét AMAO vudng tai A4, ta co: MO =\ A0* + MA> =~a* +a* = aV2.

— 2 2 2 2 2 _n 2
Xét AMBO, ta co: cosMOB = OB +OM™ -BM" _a +2a" —2a" _ 1
2.0B.OM 2aa2 242

— MOB ~ 69°.

Ta cé: SC//MO = (SC,BD)=(MO,BD)=MOB ~69" (Do MOB <90°).

Cach khac: Sur dung phwong phap toa do

Chon h¢ truc Axyz nhu hinh v& véi 4(0;0;0), B(a;0;0),C(a:av/3;0),D(0;a+/3;0) va
5(0;0;2a).
Ta c6: SC = (a;a\/g;—2a) = SC ¢6 mot vecto chi phuong 1a U= (1;\/5;—2).

BD = (—a; a\/§;0) = BD c6 mdt vecto chi phuong 1a v = (—1;\/5; 0).

Rz
- -} 222 22

Céu 17.8:Cho hinh chép S.4BC ¢6 cac AABC va ASBC 1a cac tam giac déu va nam trong hai mt phang

Suy ra: cos(SC,BD) = (SC,BD) ~ 69".

vudng goc v6i nhau. Goce giita duong thing S4 va (ABC) béng

A. 45°. B. 75°. C. 60°. D. 30°.
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Loi giai
Chon A

Theo gia thiét ta c6 (ABC) L (SBC).

Trong mit phing (SBC) ké SH 1 BC = SH 1 (ABC) nén AH la hinh chiéu cia S4 trén

(4BC). Do do, (S4,(4BC))=(S4, AH)= SAH .
Gia sit AB =a.

a3

Tacod: ASBC va AABC la tam giac déunén H 1a trung diém cua BC va AH = SH :T'
. < A , <~ SH —
Xét tam gidc vuong SHA ta cod tan SAH = 2H =1= SAH =45°.

Vay (S4,(A4BC))=45°.
Céu 17.9:Cho hinh chép S.4BCD c¢6 day 1a hinh vudng canh a, SA vudng gbc véi miat phing day,
SA4 =a+2 (minh hoa nhu hinh v&). Géc giita duong thing SC va mit phing (SAB)béng:

S
it

A. 30°. B. 45°. C. 60°. D. 90°.
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BC 154 y q
Ta co: BC L AB™ BC 1 (S4B)nén SB 1a hinh chicu cua SC trén mat phang (S4B).

Do do: (SC,(S4B)) = (SC,SB) = BSC.

Xét ASAB vudng tai 4, ta co: SB =+/SA* + AB> =J(a\/§)2 +a* =av3.

Xét ASBC vudng tai B, ta co: tan BSC =£ €L = BSC =30".

a
SB a3 3

Cach khac: Sur dung phwong phap toa do

Chon hé truc Axyz nhu hinh v& voi 4(0;0;0), B(a;0;0),C(a;a;0) va S(o; o;aﬁ).
Ta c6: (SAB): y = 0= vecto phap tuyén cia (SAB) 1a j=(0;1;0).
SC=(a;a;-av2 ) = SC c6 mgt vecto chi phuong 1a u = (11;—v/2 )
J
i

H;J‘ =L (sc.(s4B))=30"
|\u

Céu 17.10:Cho hinh chép S.ABCD c6 day 1a hinh vudng canh a, S4 vudng gbc v6i miat phing day,

Suy ra: sin (m) =

[\

SA=a~/3 (minh hoa nhu hinh v&). Goc gitta duong thing SD va mit phing (S4B) bang:
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> 1%

A. 30°. B. 45°. C. 60°. D. 90°.

______________

Ta co: AD L (SAB)nén SA1a hinh chiéu cua SD trén mat phang (S4B).

Do do: (SD,(S4B)) = (SD,S4) = ASD.

) ——  AD 1 —
Xét ASAD vuodng tai A4, tacd: tan ASD =—= 4 ASD=30".

SA a\/§\/§

Cach khac: Sur dung phwong phap toa do

Chon h¢ truc Axyz nhu hinh v& véi 4(0;0;0),8(a;0;0),D(0;4;0) va S(0;0;a+3).
Ta c6: (SAB): y = 0= vecto phap tuyén cia (SAB) 1a j=(0;1;0).
SD = (O;a;—a\/g) = SD c¢6 mot vecto chi phuong la u= (O; 1; —\/5)

“;@‘ -1 (sp.,(s4B))=30"

Suy ra: sin (TS‘D/,(SA\B)) =

[\
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Cau 17.11:Cho hinh chop S.ABC co SAJ_(ABC), SA=a, AABC du canh a. Tinh goc giita SB va

(4BC)
A. 30°. B. 60° . C. 45", D. 90",
Loi giai
Chn C
N
A c

Ta c6 SA L (ABC)= AB la hinh chiéu cta SB trén mt phang
(4BC)=> ¢ = ASB = (SD, AD) = 45".
Céu 17.12:Cho hinh chép S.ABC c6 SA L(ABC), SA=a, AABC déu canh a. Goi B 1a géc giita SC

va mit phiang (SAB). Khi d¢, tan B bang

3 5 1
N B.  [|-. C. —. D. 2.
=\s 3 2

Loi giai

Cl 1 4B

= CI L (S4B)

Goi I 1a trung diém ctua 4B . Ta cé:
CI 1S4
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= ST 14 hinh chiu ctia SC trén mat phing (S4B)=> (SC,(54B))=(SC,ST)=CSI = B

a3
3tanﬁ:tanES\I=g =

2

_ _ B
SI JsA*+ AP . (ay V5
J’_ R
“ T2

Cau 17.13:Cho hinh chop S.ABCD c6 ddy ABCD 1a hinh vuéng canh a, SA vudng goc voi (ABCD) ca

SA=a+/6 . Tinh sin cua goc tao bdi AC va mat phang(SBC) .

| ] 1 V3
A —. B. ——. C.—. D.~= .
3 J6 J7 7
Loi giai
Chon D

Ke AHJ_SB:BCJ_AH:AHJ_(SBC)

= AH 14 hinh chiéu ctia AC Ién mat phing (SBC) = (AC,(SBC))=(4C,HC) = ACH .
Tam gidc SABvuong = AH =

SA.AB _a 6.a B a\/g
SB PNENG]
Vi AAHC vudng tai H = sin ACH =A—H=£.
AC 7

Céu 17.14:Cho hinh chop déu S.ABCD c6 canh da a~2, canh bén 24 (minh hoa nhu hinh v€). Goc gitra
canh bén va mit day bang:

St CORRRN » D
é'{:”/__/.—/’ L
A. 30°.

%
B. 45°.

D. 90°.
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Loi giai

Chon C

Ta c6: gbc gilta canh bén va méat day 1a goc gitta SD va (ABCD).
Goi O=AC N BD. Vi S.ABCD 1a hinh chép déunén SO L (ABCD).

= OD 14 hinh chiéu cta SD trén (ABCD).

Do dé: (SD,(4BCD))=(SD,0D) = SDO.
BD _4B\2 _a\22

Xét hinh vudéng ABCD ta c6: OD =— =a.
2 2 2
Xét ASOD vuong tai O, ta co: cosSDO = op -4 1 — SDO = 60°.
SD 2a 2

Cach khac: Sur dung phwong phap toa do
Goi O =AC N BD. Vi S.ABCD 1a hinh chép déunén SO L (ABCD).

Ta co: AC=BD=AB\/§=2a va SO=\/SD2—OD2 =\/4c12—(12 =a\/§.

Chon h¢ truc Oxpz nhu hinh v& véi 0(0;0;0),C(a;0;0),D(0;a;0) va S(0;0;a+/3).
Ta ¢6: (ABCD):z=0= (ABCD)co mdt vecto phap tuyén 1a k = (0;0;1).
SD = (0;0;—6%/5) = SD c¢6 mot vecto chi phuong la U= (O; 1 —\/5)

kul 3

{2 (SD,(4BCD)) = 60°.

Suy ra: sin (m) =

“
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Cau 17.15:Cho hinh chop S.ABCD c6 day ABCD 1a hinh thang vudng tai Ava B voi
AD =2A4B =2BC =2a; SA vudng géc v6i miat phang day, S4=2a (minh hoa nhu hinh v&).

Géc gitta dudng thing SD va mit phing (S4C)béng:

N

A. 30°. B. 45°. C. 60°. D. 90°.

Loi giai

Goi M la trung diém AD. Ta c6: AACM va ADCM vudng cén tai M.

= ACD = ACM + DCM =45° +45° =90° = CD 1 AC ma CD 1 SAnén CD L (SAC).
= SC 1a hinh chiéu ctia SD trén mit phing (SAC).

Do dé: (SD,(SAC))=(SD,SC) = CSD.

Xét AACD vudng can tai C, ta co: AC = CD = av/2.

Xét ASAC vudng tai 4, ta co: SC=\/SA2 +AC? =\/4a2 +2a* = an/6.

Xét ASCD vudng tai C, ta co: tan CSD :C_D a2 1

SC a6 B

— CSD =30°

Cach khac: Sur dung phwong phap toa do

Chon hé truc Axyz nhu hinh v& v6i 4(0;0;0), B(a;0;0),C(a;a;0),D(0;2a;0) va S(0;0;2a).
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Tacé: SD = (0;2a;-2a) = SD c6 mot vecto chi phuong la u= (0;1;,-1).

A5 =(0:0 2a)} = [ 48,4C = (-24*24*;0)
AC =(a;a;0)

= (SAC)c6 mot vecto phap tuyén 1a n=(-11;0).

| 1 = (D,(54C)) = 30"

Suy ra: sin (E)—,—(SA\C)) =

S |
\S)

Céu 17.16:Cho hinh chop tir giac déu S.ABCD canh day bang a va S4 =SB = SC = SD = a. Khi d6, cosin
gbc gifta hai mit phang (SAB) va (SAD) bang

Al B. L.
4 =3

Chon B

Goi 7 1a trung diém S4.

Bl 184

Do tam gidc SAD va SAB déu nén {Dl = ((S/AW)) = (B/I,BI ) .

154

Ap dung dinh 1y cosin cho tam gidc BID ta c6:

2 2
ﬁa + —3a —(a 2)2
—  [B’+[D’-BD* | 2 2

cos BID =
2IB.ID V3
2

P — 1

Vay cos((S4B),(S4D)) -

Ciu 17.17:Cho tam gidc ABC vudng can tai A ¢c6 AB =a, trén dudng thing d vudng goc voi (ABC)
tai diém 4 ta ldy mot diém D sao cho ADBC déu. Khi d6, géc giita hai mét phang(ABC) va

(DBC)nédm trong khoang nao?
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A.(40°;50°). B. (50°;:60°). C. (60°:70°). D. (70°:80°).

Loi giai

Chon B

Goi M 1a trung diém BC.

) {BC 1 DM
Ta co:

= BC L (DMA)
BC L DA

(4BD)~(DBC) = BC

DMA) L BC ——
Mit khéc: = ((4BC),(DBC))=(4M ,DM )= DMA
(DMA) (A4BC) = AM
(DMA) ~(DBC) =
Ta co: AM—BZC ABz‘/_ “\2/5, DM:BCZ*/Ez‘“Z/g

Xét AADM vudng tai A4, ta co: cos AMD = g—?é = ? — AMD = arccos? ~54°,

Cach khac:
Goig la goc giita hai mit phang (ABC) va(DBC).
Theo cong thirc dién tich hinh chiéu cta da giac.

Ta co:S, 50 = Suppc-COSQ

2
Ma: S, ppc = 1DBDCs1n60°_—a\/_ ff a’\3
2

Mat khac: S, = %AB.AC = %az

Sase N3 _ B

=cosp =
ADBC 3 3
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Céu 17.18:Cho hinh chop déu S.ABCD c6 canh 24, canh bén a3 (minh hoa nhu hinh v€). Goc gilra mat
bén va mat day bang:

A. 30°. B. 45° C. 60°. D. 90°.
Loi gidi
Chon B :
//1:\\
£y \\. \‘.
/ ! '\I \\ \
/ o
// 1 I"\ \ \'\
/o4l o\ N\
v oy )
'OJ( I
ok

Ta c6: goc gilra mat bén va mat day 1a goc gitta (SCD) va (ABCD).
Goi O =AC N BD. Vi S.ABCD 14 hinh chép déunén SO L (ABCD).

CD 1 SM

Goi M la trung diem CD. Ta co: {CD oM™ CD 1 (SOM).

CD 1 (SOM)
(SCD)N(ABCD)=CD

Do do: 4¢'¢ o SCD) = sM = ((SCD),(ABCD))=(SM ,OM ) = SMO.
SOM )(ABCD)=0M

Xét hinh vudng ABCD ta co: OM =a va OD = % ABV2 _2aV2

= =av?2.
5 S =a2
Xét ASOD vuéng tai O, ta c6: SO =+/SD*> —0D* = \/(a\/§)2 —(a\/i)z =a.

Xét ASOM vuong tai O, ta co: tan SMO = &

=L 1= SMO =45
M a
Cach khac: Sur dung phwong phap toa do

Goi O =AC N BD. Vi S.ABCD 14 hinh chép déunén SO L (ABCD).

Ta co: AC = BD = AB2 =2a~2 va SO =SD?* —0D* =+/34> - 24* = a.
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Chon h¢ truc Oxyz nhu hinh v& véi 0(0;0;0),C(av/2;0;0), D(0;a+/2;0) va S(0;0;a).
k=

Ta cé: (ABCD):z=0=>(ABCD)c6 mdt vecto phép tuyén 1a k =(0;0;1).

+Zizlexty+V2z-av2=0
af af a g

= (SCD)cd mot vecto phap tuyén 1a n = (1; 12 )

NG
2

(SCD):

———— |kn
Suy ra: cos((SCD),(ABCD))z ‘l} #‘ =
|n

- (5D, (75D 45"

Cau 17.19:Cho hinh chép S.ABCD c6 day la hinh vudng canh a2, 84 vudng goc v6i mit phang day,

SA=a~/3 (minh hoa nhu hinh v&). Géc giita hai mat phing (SBD) va (ABCD) bang:

S

B C

A. 30°. B. 45°. C. 60°. D. 90°.

Loi giai

BD 1 54

Goi O=ACNBD. Taco: BD L AC

= BD L (SAC).
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BD 1 (S4C)
.. |(SBD)N(ABCD)=BD __ ;ranr 7 anrmy o
Do do: gSAc mgSBD):)SO = ((SBD),(4BCD))= (50, AC) = SOA.
(SAC)N(ABCD) = AC
Xét hinh vuong ABCD ta cé: 04 =1 - 4B 2 _aVn2

2 2 2

Xét ASAO vuéng tai A, ta co: tan§071=%=&=\/§:s/071=60".
a

Cach khac: Sur dung phwong phap toa do

Chon h¢ truc Axyz nhu hinh v& véi 4(0;0;0), B(av/2;0;0), D(0;a+/2;0) va $(0;0;a4/3).
Ta ¢6: (ABCD):z =0=>(ABCD) cé mot vecto phap tuyén la k = (0;0;1).

x y z
SBD): + + 1o Bx+By+V2z—a6 =0
(SBD): B+ B a3 v

= (SBD) c6 mdt vecto phap tuyén 1a 7 = (\/g, \/5,\/5)

Suy ra: cos (W) -

[\

"

2a\/§

Cau 17.20:Cho hinh chop S.ABCD c6 day 1a hinh chit nhat véi 4B =2a,AD = 3

,S4 vudng goéc voi

mit phing ddy, S4=a (minh hoa nhu hinh v&). Géc giita hai mét phiang (SBD) va (ABCD)

bang:
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A. 30°. B. 45°. C. 60°. D. 90°.

Loi giai

=

V& AM 1 BD tai M. Taco: {ggifﬁw = BD 1 (SAM).
BD 1 (SAM)

Do do: (SN = ((SBD).(ABCD) = (Shr, A = Shik
§SAM%m§ABCD)= AM

1 1 1 1
2 = 2+ P 3 :_2:> AM:a.
AM~ AB- AD

Xét AABD vuong tai A, ta co: =—F+—
4a° 4a° a

Xét ASAM vuodng tai A, ta co: tan@:%:£=13@ =45°,
a

Cach khac: Sur dung phwong phap toa do

) 2a+3

Chon hé truc Axyz nhu hinh vé véi A(O;O;O),B(Za;O;O),D[O, 3 ;OJ va S(O;O;a).
Ta c6: (ABCD):z =0= (ABCD)c6 mot vecto phap tuyén 1a & = (0;0;1).
X ¥ z
SBD):—+——++—=1 3y+2z—-2a=0
( )2a+2a\/§+a o x+By+2z-2a

3

= (SBD) c6 mot vecto phap tuyén la n= (1;\/5;2).
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i
Al

Suy ra: cos (W) = == (W) =45°.

1
V2

"

Trang 182





