CHUYEN PE 7 HE THUC LUQNG TRONG TAM GIAC VUONG VA UNG DUNG Ti SO
LUQNG GIAC

A. KIEN THUC CO BAN CAN NAM
1. Cic ti s6 lwgng giac ciia goc nhon B
Xét a 1a gbc nhon trong mot tam gidc vudng.

Khi d6 ta co céc ti sO luong gidc cuia goc nhon o 1a Canh huyén

Canh ddi
sina,cosa,tan a,cot ¢ dugc dinh nghia nhu sau:

Ac A
AB

: AB AC B .
sin@g =——;cos@ =——;tana@ =——;cotax = Canh ké
BC BC AC

Chu y: Néu o 1a mét gbc nhon thi O <sina <1;0<cosa <1; tana > 0;cota >0

Nhin xét: Khi goc o ting tir 0° dén 90° thi sin va tana ting, cosa va cota giam
Tac la: 0° <a < B <90° = sina <sin B,cosa > cos [, tan a < tan 3, cot o > cot 3

2. Mbi lién hé giira ti s6 lwong giac ciia hai géc nhon phu nhau

Vi hai goc a, f ma a+ =90°,

ta co: sina =cos f;cosa =sin fB;tana = cot f;cotax =tan S .

Néu hai goc nhon a va S ¢ sina =sin 8 hodc cosa =cos 3 thi a = /.

3. Cong thirc lién hé giira cac ti s6 lwrong giac ciia goc nhon o

Xét o 1a goc nhon khi d6 ta co:

sina cosa . , )
+ tana = ; cotax =——; sin" @ +cos” a =l;tga.cotga =1.
cosa sina

—— va l+cot’ o =—

+ Cong thirc mo rong : 1+tan’ o = .
cos’ o sin” o

4. Vi mot s6 goc diic biét ta co:

sin30° = cos 60° :%;sin 45° = cos45° :%

3

cos30° =sin 60" = 7;00‘[ 60° =tan 30" = € tan 45° = cot45° = 1;cot 30° = tan 60° =+/3 .

N

5. Hé thirc vé canh va géc trong tam giac vudng

Tu cong thirc ti s0 luwong giac ciia goc nhon trong tam gidc vudng, ta
chi ra dugc h¢ thirc gitra canh va gdéc ciia mgt tam giac vudng nhu sau:

Trong mot tam gidc vudng, moi canh goéc vuodng bang:

e (Canh huyén nhan véi sin goc do1 hay nhan véi cosin goc ké. >
B a

e Canh goc vuong kia nhan véi tan cta goc ddi hay nhan véi
cot cua goc ké. b=a.sinB=acosC;c=a.sinC =a.cos B;b =c.tan B = c.cot C;
c=b.tanC =b.cotC



Chu y: Giai tam giac vudng 1a tim tat ca cac canh va cac goc chua biét ctia tam giac vuong do.
B. BAI TAP VAN DUNG

Caul: Cho AABC co A =90°, duong cao AH
a. Cho C =30°, AH =4cm. Tinh AB, AC

b. Cho HAB =30", AB=3cm.Tinh AC, BC

Cau2: Cho AABC,co A =90°, cho SinB :% AB =9cm. Tinh AC,BC

Cau3: Cho AABC cb A =90°, tan&z% va BC =20cm. Tinh AB, AC

Caud: Cho AABC c6 A =30° AB=8cm, AC =6cm. Tinh S,

Caus5: Cho A4ABC vudng tai 4, C =30 , ké phan giac BD, sao cho CD =8cm . Tinh. AC, AB,BC

Cau 6: Cho AABC vudngtai 4. Goc B bang 30°, BC =10cm . Hiy tinh canh AB va goc C

Cau7: Cho AABC vuédng tai 4. Goc B biang a, biét tana =%, AB =8cm . Hay tinh canh AC va

BC

Ciau8: Cho A4ABC, biét AB =24cm, AC =32c¢m, BC =40cm. Ching minh tam giac ABC vudng va

tinh sin B,sin C,cos B,cos C

Cau9: Cho A4BC,biét AB=21,4C =28,BC =35
a) Chirg minh rang AABC vudng

b) Tinh sin B,sinC, géc B, goc C va duong cao AH trong AABC

Cau 10: Cho AABC vudng tai 4, co duong cao AH . Tinh ti s6 lugng giac ctia goc C, tir d6 suy ra ti s6

lwong giac cua goc B, biét:
a) AB=16cm,AC =12cm

b) AC =13cm,CH =5cm

¢) CH =3cm,BH =4cm

Céu 11: Giai cac tam gidc vudng sau, tam gidc ABC vudng tai A, biét
a) a=18,b=8

b) b=20, C =38’

c)tanB=—,c=4

3
4

Cau 12: Cho tam giac ABC c6 AB =16cm, AC =14cm va B =60". Tinh do dai canh BC va dién tich

tam giac ABC

Cau 13: Cho tam gidc ABC c6 B = 18°, /C\ =150, AC =8cm . Tinh @6 dai canh AB va BC.



Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

Cho tam gidc ABC c6 AB =26cm, AC =25c¢m , dudong cao AH =24cm . Tinh canh BC

A
55 26

24
C H B

Cho AABC c6 BC =12¢m, B =60°,C =40° .
a) Tinh chiéu cao CH va AC

b) Tinh dién tich AABC

Cho duong tron tam O, ban kinh R =10cm . Trén (O) ldy 4,B,C,D thoa man AOB =60";
BOC =90°, COD =120"

a) Chirng minh 4ABCD 1a hinh thang can

b) Tinh chu vi cia ABCD.

Hinh thang ABCD(AB//CD).Biét AB =15cm va DC =20cm . Géc & day bang 75°. Tinh dién
tich hinh thang can ABCD

Cho AABC vuong & 4 c6 AB=6cm ,AC =8cm
a) Giai tam giac vuong ABC.

b)Ké AH 1 BC tai H.Tinh AH, HB, HC
¢)Tu H ké HE va HF lan lugt vudng goc v6i AB, AC.

Tinh chu vi va dién tich t& gidc AEHF .

d) Cho BC cb dinh. Tim vi tri diém 4 dé S, dat gia trj 1on nhat.

Cho hinh binh hanh ABCD ¢6 AC L AD.Ké AH 1 DC tai H, dudng thang AH cit dudng
thang BC tai I . Chimg minh rang:
1. AC*=CH.CD=CBCI.

2. AH.Al + DH.DC = BC.BI .
1 1 1 1

3. ~+ - = -——.
AB® AD- HCHD Al

Cho AABC vuodng tai C, duong cao CK .
a) Cho AB=10cm, AC =8cm . Tinh BC,CK,BK va AK

b) Goi H va I thu ty 13 hinh chiéu ctia K trén BC va AC . Chimg minh CB.CH = CA.CI



Cau 21:

Cau 22:

Cau 23:

Cau 24:

1 1
= +
KM?* CH? (I’

¢) M 1a chan duong vudng goc ké tir K xudng IH . Chiing minh

. Al AC?
d) Ching minh rang — =
) 8 g BH BC®

Cho tam gidc MNP vudng tai M , gbc N= 60°, duong phan giac NI . Qua M ké duong thang
vuong goc voi NI tai K.

1) Chimg minh AMKN dong dang v6i ANMP , tim ti s6 dong dang ctia chung.

2) Tinh dién tich tam giac MKN biét dién tich tam giac NMP bang 60cm’.

3) Chung minh NP.MK = NK.IP

Cho tam gidc ABC vuong tai A, (AB <AC ) , duong cao AH.Goi D va E lan luot 1a hinh
chiéu cua H 1én 4B, AC.
a) Ching minh DE.BC = AB.AC.

AB*> BH

AC* CH '

b) Chirng minh

¢) Qua A ké duong thing vudng goc voi DE ciat BC tai M . Ching minh M 14 trung diém
BC.
d) Cho C= a, BC=a.Tu A ké duong thang vudng goc véi AM cit BC tai N . Chung

_ a.(cos2a +1)
minh CN=————~
2cos2a

Cho tam gidc MND vudng tai M (MN < MD), duong cao MH .
a) ChoMN =6 cm, MD =8 ¢m . Tinh ND, MH .

b) Qua N ké Nx song song MD cit duong thang MH tai Q. Ching minh
MH.MQ = NH.ND .

¢) K¢ OG vudng goc MD (G thuoc MD), OG cit ND tai K. Chimg minh NH? = HK.HD

d) K& HP vuong goc MN (P thuoc MN ). Chimng minh NP = ND.cos’ MND .

Cho AABC vudng tai A, ké duong cao AH.Ha HE L AB,HF 1 AC. Goi M 1a trung diém

cua BC
a) Chig minh rang: AE.AB= AF.AC

b) AAEF ©» AACE
¢) AM L EF

d) Cho BH =4cm,HC =9cm. Tinh EF

e) Cho BC cb dinh, tim vi tri ctia diém A dé doan EF 16n nhat

f) Cho BC cb dinh, tim vi tri ctia 4 dé dién tich tr gidac AEHF 16n nhat.



Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

Cho tam giac ABC c6 ba goc nhon, A= 60°,M € BC. Goi I 1a trung diém cia AM , ha
ME 1 AB,MF 1 AC

a) Chimg minh rang I4=IM = IE = IF

b) Tinh EIF

¢) Cho AM =20cm. Tinh EF

d) Tim vi tri ciia diém M d& EF nho nhat

Cho tam giac ABC déu, duong cao AH . Trén tia dbi cua tia AH 1iy diém M sao cho

MH:%AH

a) Chimg minh rang AACM vudng

b) Cho CM =5cm. Tinh AB

¢) Phan giéc cua goc AMC cit BC tai £, biét CE =4cm. Tinh AC

d) CM cit AB tai N.Tinh MN, BN theo canh cia A4BC

Cho AB =2a cb dinh. O 14 trung diém cta AB, vé cling mot phai cia AB v& hai tia Ax, By trong
d6 By L AB. Liy diém C thudc Ax, D thudc By sao cho COD =90 (AC<BD). Ha
OM 1 CD,ndi OC cat AM tai E,ndi OD cat BM tai F

a) Chimg minh ring CO va DO 1a phan giéc ctia ACD va BDC

b) Chung minh AABM vudng tai M

¢) Chuing minh tir gidc OEMF 13 hinh chit nhat

d) OE.OC = OF.OD

e) Cho C va D chuyén dong ma COD =90°. Chimng minh AC.BD khong déi

f) Cho MBA =30°, tinh AC va BD theo a

g) Xac dinh vi tri cua diém C dé cho tanCDB =3

Mot ngudi tho sir dung thude ngadm co goc vudng dé do chidu cao ciia mot cay dira, véi cac kich
thudc do duge nhu hinh bén. Khoang cach tir vi tri gc cdy dén vi tri chan ctia nguoi tho 1a 4,8m
va tir vi tri chan dtng thang trén mat dat dén mat cia nguoi ngdm 1a 1,6m . Hoi vé6i cac kich

thude trén thi ngudi tho do dugc chiéu cao cta cay d6 1a bao nhiéu? (1am tron dén mét).

Mudn tinh khoang céach tir diém 4 dén diém B nam bén kia bd song, ong Viét vach tir 4 duong
vudng goc voi AB. Trén dudng vudng goc nay lay mot doan thang AC =30m, 1di vach CD



vudng goc voi phuong BC cét AB tai D (xem hinh v&). Po AD =20m , tir 46 6ng Viét tinh duoc
khoang cachtir 4 &n  B. Em hay tinh d6 dai 4B va sé do goc ACB.

B

w2

o
o
-

30m
20m
D
Cau 30: Mot cdy cau c6 chiéu cao 6m.Dé hai mot budn cau xudng, phai dit thang tre sao cho diu thang

tre dat dg cao do, khi d6 géc cta thang tre véi mat dét 14 bao nhiéu, biét chiéc thang dai 8m (l1am
tron dén phut)

8m 6m

Céu 31: Mot may bay dang bay & do cao 12km . Khi bay ha canh xudng mat dat, duong di cia may bay
tao mot goc nghiéng so v4i mat dat.

a) Néu cach san bay 320km may bay bit ddu ha canh thi goc nghiéng 1a bao nhiéu (Iam tron
dén phit)?
b) Néu phi cong mudn tao goc nghiéng 5° thi cach san bay bao nhiéu kilomét phai bat dau cho
may bay ha canh (1am tron dén chir sb thap phan thir nhét)?

Cau 32: Hai dang ké Ga thudc xa Tan Thanh, huyén Ham Thuan Nam, Binh Thuén 1a ngon hai ddng dugc

trung tim sach ky luc Viét Nam xac nhan 13 ngon hai dang cao nhit va nhiéu tudi nhat. Hai ding
Ké Ga dugc xay dung tir nim 1897 — 1899 va toan b bang da. Thap dén c6 hinh bat giac, cao



66m so véi muc nude bién. Ngon dén dat trong thap co thé phat sang xa 22 hai Iy (twong duong
40km )

Mot ngudi di thuyén thing trén bién, mudn dén ngon hai dang c6 do cao 66m , ngudi d6 dimg
trén miii thuyén va ding giac ké do dugc goc gitta thuyén va tia ning chiéu tir dinh ngon hai dang
dén thuyén 1a 25° . Tinh khoang cich ciia thuyén dén ngon hai dang (1am tron dén m).

Cau 33: Trudng ban An c6 mot chiée thang dai 6 mét. Can dat chan thang cach chan tuong mot khoang

cach bang bao nhiéu dé né tao duoc v6i mit dat mot goe “an toan” 13 65° (tic 1a dam béao thang
khong bi d6 khi sir dung)

Céu 34: Thang xép chit A gdm 2 thang don tya vao nhau. Dé an toan, mdi thang don tao voi mit dat mot
goc khoang 75°. Néu mudn tao mot thang xép chir A cao 2m tinh tir mat dat thi mdi thang don
phai dai bao nhiéu?

Cau 35: T mot dai quan sat cao 350m so v6i muc nude bién, ngudi ta nhin thdy mot chiée thuyén bi
nan dudi goc 20° so v6i phuong ngang ctia muc nude bién. Mudn dén ctru con thuyén thi phai
di quang duong dai bao nhiéu mét?



2 0‘)

Cau 36: Mot khdi u cia mot bénh nhan cach mat da 5, 7em duge chiéu boi mot chum tia gamma. Pé tranh
lam ton thuong mo, bac si dat ngudn tia cach khdi u (trén mit da) 8,3¢m (xem hinh v&). Tinh goc

tao boi chum tia véi médt da va chum tia phai di mét doan dai bao nhiéu dé dén duoc khéi u?

>

t khéi u ¥

Cau 37: Mot nguoi quan sat ding cach mot cai thap 10m , nhin thang dinh thap va chan thap 1an lugt dudi

1 goc 55° va 10° so v&i phuong ngang cia mat dat. Hay tinh chidu cao cua thap.

10°

:
' - !
43 \

10m

Cau 38: Mot can cau c6 goc nghiéng so véi mit dat nim ngang 1a 40°. Vay mudn nang mot vat ning lén
cao 8,1 mét thi can cau phai dai bao nhiéu? Bict chiéu cao cua xe 1a 2,6 mét, chiéu cao cua vat

ning 1a 1 mét (Iam tron két qua dén 1 chir s6 thap phan)



Cau 39:

Cau 40:

Cau 41:

MGt toa nha cao tﬁng c6 bong trén mat dat1a 272m, cung thoi diém d6 mot cot dén cao 7m ¢o
bong trén mat dat dai 14m . Em hay cho biét toa nha d6 c6 bao nhiéu ting, biét rang mdi tang cao
3,4m?

I | |
I |

T

Toa nha Bitexco Financial, Bitexco Financial Tower hay Théap Tai chinh Bitexco 1a mét toa nha

choc troi duge xdy dyng tai trung tim Quan 1, Thanh phé H6 Chi Minh. Toa nha c6 68 tang
(khong tinh 3 tang ham). Biét rang, khi tda nha c6 bong in trén mat dat dai 47,3 mét, thi cing
thoi diém d6 c6 mot cot tiéu (duwoc cdm thing dung trén mit dat) cao 15 mét co bong in trén mit
dét dai 2,64 mét.

a) Tinh goc tao bdi tia ning mat trdi véi mit dat (don vi do goc duoc lam tron dén do)

b) Tinh chiéu cao ciia toa nha (1am tron dén hang don vi).

Giong bio thoi manh, mot cdy tre giy gap xudng lam ngon cdy cham dat va ngon cdy tao v6i mit
dat mot goc 30°. Ngudi ta do duge khoang cach tir chd ngon ciy cham dat dén gbc cay tre 1a
8,5m . Gia str cdy tre moc vudng goc voi mat dat, hiy tinh chiéu cao ciia cdy tre d6 (1am tron dén

chit sb thap phan thir hai)
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Céu 42: Tinh chiéu cao cta try cau Can tho so v6i mit song Hau cho biét tai hai diém cach nhau 89m
trén mat song nguoi ta nhin thay dinh tru cau véi goc nang lan luot 1a 40° va 30°,

Ciu 43: Hai nguoi A va B dung cing bd séng nhin ra mot con ndi gitra song. Nguoi A nhin ra con véi 1
gb6c 43%s0 voi bo song, ngudi B nhin ra con véi 1 goc 28° so voi bo song, 2 nguoi ding cach
nhau 250m . Hoi con cach bo song hai nguoi dang dirng 1a bao nhiéu m?

Céu 44: Hai chiéc thuyén 4 va B & vi tri dugc minh hoa nhu hinh v& dudi day. Tinh khoang cach giita
chung (1am tron dén mét).



I 380m K

Cau 45: Luc 6 gid sang, ban An di tir nha (diém A) dén truong (diém B) phai leo 1én va xuéng mot con
dbc nhu hinh v& dui. Cho biét doan 4B dai 762m , A=6", B=4".
a) Tinh chiéu cao con déc.

b) Hoi ban An dén trudng lac miy gid? Biét ring téc do 16n doc 1a 4km / hva toe 6 xudng dbc
1a 19km / h.

Cau 46: Trong mdt budi luyén tap, mot tau ngﬁm & trén mat bién bat dau 13n xuéng vadi chuyén theo mot
duong thang tao voi mit nude bién mot goc 21°.
a) Khi tau chuyén dong theo hudng d6 va di duge 250m thi tau & do sdu bao nhiéu so voi mat
nuée (1am tron dén don vi mét).

b) Gia st tbe d6 trung binh ctia tau 13 9%m / & thi sau bao 1au (tinh tir lic bit dau l3n) tau ¢ do
sau 200 mét (cach mat nudc bién 200m ) 1am tron dén phit.



CHUYEN PE 7 HE THUC LUQNG TRONG TAM GIAC VUONG VA UNG DUNG Ti SO
LUQNG GIAC

A. KIEN THUC CO BAN CAN NAM
1. Cic ti s6 lwgng giac ciia goc nhon B
Xét a 1a gbc nhon trong mot tam gidc vudng.

Khi d6 ta co céc ti sO luong gidc cuia goc nhon o 1a Canh huyén

Canh ddi
sina,cosa,tan a,cot ¢ dugc dinh nghia nhu sau:

Ac A
AB

: AB AC B .
sin@g =——;cos@ =——;tana@ =——;cotax = Canh ké
BC BC AC

Chu y: Néu o 1a mét gbc nhon thi O <sina <1;0<cosa <1; tana > 0;cota >0

Nhin xét: Khi goc o ting tir 0° dén 90° thi sin va tana ting, cosa va cota giam
Tac la: 0° <a < B <90° = sina <sin B,cosa > cos [, tan a < tan 3, cot o > cot 3

2. Mbi lién hé giira ti s6 lwong giac ciia hai géc nhon phu nhau

Vi hai goc a, f ma a+ =90°,

ta co: sina =cos f;cosa =sin fB;tana = cot f;cotax =tan S .

Néu hai goc nhon a va S ¢ sina =sin 8 hodc cosa =cos 3 thi a = /.

3. Cong thirc lién hé giira cac ti s6 lwrong giac ciia goc nhon o

Xét o 1a goc nhon khi d6 ta co:

sina cosa . , )
+ tana = ; cotax =——; sin" @ +cos” a =l;tga.cotga =1.
cosa sina

—— va l+cot’ o =—

+ Cong thirc mo rong : 1+tan’ o = .
cos’ o sin” o

4. Vi mot s6 goc diic biét ta co:

sin30° = cos 60° :%;sin 45° = cos45° :%

3

cos30° =sin 60" = 7;00‘[ 60° =tan 30" = € tan 45° = cot45° = 1;cot 30° = tan 60° =+/3 .

N

5. Hé thirc vé canh va géc trong tam giac vudng

Tu cong thirc ti s0 luwong giac ciia goc nhon trong tam gidc vudng, ta
chi ra dugc h¢ thirc gitra canh va gdéc ciia mgt tam giac vudng nhu sau:

Trong mot tam gidc vudng, moi canh goéc vuodng bang:

e Canh huyén nhan véi sin goc doi hay nhan véi cosin goc ké.
, n . A g Y\ 2k A g B a C
e Canh goc vuong kia nhan véi tan cua goc doi hay nhan véi

cot cua goc ké. b=a.sinB=acosC;c=a.sinC =a.cos B;b=c.tan B=c.cotC;

c=b.tanC=b.cotC



Chu y: Giai tam giac vudng 1a tim tat ca cac canh va cac goc chua biét ctia tam giac vuong do.
B. BAI TAP VAN DUNG
Caul: Cho AABC co A =90°, duong cao AH

a.Cho C =30°, AH =4cm. Tinh 4B, AC

b. Cho HAB =30", AB=3cm.Tinh AC, BC

Loi gidi
A
30°
] 30°
B H C
2) SinC =30° = A — 4o A _gemy: tanC =90 = A8 = 4B = AC.tan € == (cm)
AC SinC AC NE)

(hé thuc gitra canh va goc trong tam giac vudng).
b) Tinh dugc B = 60°.
Ap dung hé thirc giita canh va goc trong tam giac vudng, ta co:
AC = AB.tanB =3.tan60’ =3+/3.
Dung pytago suy ra BC = 6¢cm
4

Cau2: Cho AABC,co A= 90°, cho SinB :? AB =9cm. Tinh AC,BC
Loi giai
A
9
o
B H C

. ~ 4
Céach 1: Theo gia thiét ta co SinB = 3

AC 4 AC BC AC =4x
S—=—= x=
BC 5 4 5

Dung dinh li Pytago vao tam giac vuong ABC, co:

BC? = AB* + AC* < 25x* =81+16x* < x=3= AC=12;BC =15



Cich 2: Xét AABH ( AHB =90°), ta c§ sinp=2-4 %: 44B _49 36

5 4B 5
= BH = BC= AC
Cau3: Cho AABC c6 A4 =90°, mnéz% va BC =20cm. Tinh 4B, AC
Loi giai
A
-
B H 20 C
. AB =3x
Ta co: tanC=§<:>£:§<:>£:£:x(x>0)©
AC 4 3 4 AC = 4x
. 5 5 ) AB =12(cm)
Dung Pytago: BC" =AB "+ AC" & x=4=
AC =16(cm)
Caud: Cho AABC c6 A =30° AB=8cm, AC =6cm. Tinh S,
Loi giai
A
6
30°
C 8 H B

Ha CH L AB. Ap dung hé thic giita canh va goc trong tam giac vudng ta co:
CH = CAssinA = 6.5in30" = 3
1
Ssc =5 -AB.CH = 12(cm?)
Caus5: Cho A4ABC vuodng tai 4, C =30° , ké phan giac BD, sao cho CD =8cm . Tinh. AC, AB,BC

Loi giai



Ciu 6:

Cau 7:

] 8
A D C
Ap dung tinh chat duong phan giac trong tam gidc, ta co:

DA _ A8 _ Gin3or :l:DA:l.DC:%.8:4(cm)

DC  BC 2 2

AC=8+4= 12(cm)

Ap dung quan hé giita canh va goc trong tam giac vudng ta co:
AB = AC.tanC =12.tan30° = 4\/§(cm)

Cho AABC vudngtai 4.Goc B bang 30°, BC =10cm . Hay tinh canh AB va goc C
Loi giai

gl
(O8]
=)

AB
Xét AABC vuongtai 4, co cosB = 3C = AB =cos B.BC = AB =10.cos 30’

=10.§=5\/§(cm)

Ta c6 AABC vudng tai 4 (gia thiét) = 4 =90

Xét AABC tacé A +B +C =180 (tong ba goc ciia mot tam giac)

Nén C =180°—~4 —B =60".

Cho AABC vudng tai A. Géc B bang «, biét tana =%, AB =8cm . Hay tinh canh AC va

BC
Loi giai



Ciu 8:

Cau 9:

H >
A 8 B
Xét AABC vudng tai 4, taco tana:%=%:>AC:%AB:6(cm)

Xét AABC vuodng tai A, cd BC* = AB> + AC* (dinh li Pitago)
= BC* =8"+6" =100 = BC =~/100=10(cm) (vi BC>0)
Vay AC =6cm; BC=10cm.

Cho AABC, biét AB=24cm, AC =32c¢m, BC =40cm . Chirng minh tam gidc ABC vudng va
tinh sin B,sin C,cos B, cos C

Loi giai

_|
A

Tacd AB” +AC* = 24" +32° =1600(cm’ ) (1)
BC* =40° =1600(cm’ ) (2)

Tu (1)(2) suy ra BC* = AB* + AC?
Vay AABC vudng tai A (Pitago dao)

AABC vudng tai 4 nén ta co

) AC 32 4 . AB 24 3

sinB=—="=—;sinC=—="—==
BC 40 5 BC 40 5

COSB=£=%:§;C03C=£=£:i
BC 40 5 BC 40 5

Chu y: Vi § va 6\ 1a hai goc phu nhau nén ta cé thé tinh cos B;cosC
cos B = sinC:%; cosC =sin B =%

Cho AABC,biét AB=21,4C =28,BC =35



a) Chirg minh rang A4BC vudng
b) Tinh sin B,sinC, géc B, goc C va duong cao AH trong AABC

Loi giai
B
H
11 35
A 28 C

a)Tacd AB*> + AC* =217 +28% =1225; BC* =35 =1225
= BC? = AB> + AC* = AABC vuong tai A (dinh li Pitago ddo)
) A ~ . AB -~
b) Coé s1nB=—C=0,8:> B ~53%;s5sinC="—==0,6=C ~37°
BC BC
Xét tam gidc ABH vudng tai H , 4p dung h¢ thac vé canh va gdc trong tam gidc vudng ta co
AH = AB.sin B =21.sin53" =21.0,8=16,8 (hoic AH.BC = AB.AC)

Céiu 10: Cho A4BC vudng tai A4, c6 duong cao AH . Tinh ti sé luong giac ctia goc C, tir d6 suy ra ti sd
lwong giac cua goc B, biét:
a) AB=16cm, AC =12cm

b) AC =13cm,CH = 5cm
¢) CH =3cm,BH =4cm

Loi giai

_|
A

Tacé B +C =90° = B,C la hao goc phu nhau

a) sinC=cosB=%; tanC=cotB=§;cosC=sinB=%; cotC=tanB=%

b) sinCzcosB:i; tanCzcotB:i; cosCzsinBzE; cotC:tanB:2
13 12 13 3



Cau 11:

Cau 12:

NE) 3
—= ——; cotC=tan B=—
V21 V21
Giai cac tam giac vudng sau, tam giac ABC vudng tai A, biét
a)a=18,b=8

c) sinC=cosB= 23 ; tanC=cotB=%; cosC=sinB =

b) b=20, C =38

c)tanB=—,c=4

3
4

Loi gidi

a) Ta co sinBzg—g:% — B =23°23'= C =90° -23°23'= 63°37"

AB = BC.sinC =18.63°37'~ 16,1
b) C =30° = B =52°; AB = AC.tan C =20.tan 38" ~ 15,6

BC - 4C _ .20 :
sinB sin52

~25,4

c) AC:AB.tanB:4%; BC=\/ABZ+AC2 =\/32+42 =5

sinC=5=2-0,8= C ~53°08'= B ~3652"

a

(NN

Cho tam giac ABC c¢6 AB =16cm, AC =14cm va B =60". Tinh d6 dai canh BC va di¢n tich
tam giac ABC
Loi giai

A

14 16




K¢é duong cao AH

1
Xét tam giac vuong ABH , ta c6 BH = AB.cos B = AB.cos60’ = 16.5 =8cm

NG

AH = AB.sin B = AB.sin 60° = 16.73 =83cm

Ap dung dinh li Pitago vao tam giac vudong AHC ta cd6 AC*> = HC* + AH*
2 2 2 2 2

— HC? = AC* — AH? =14 —(8\/5) —196-192 =4 = HC = 2cm

=BC=CH+HB=2+8=10cm

Dién tich tam gidc ABC 1a S, = %BC.AH = %.10.8\/5 =403 (cm?)

Cau 13: Cho tam gidc ABC c6 B =18°, C =150, AC =8cm . Tinh d6 dai canh AB va BC.
Loi giai

189
B H A

Xét ABHC vudng tai H ¢6 B +BCH =90° = BCH =90" —18" = 72°

Khi d6 AAHC vuong tai H co ACH =150°-72° = 78"

Ap dung hé thirc giita canh va goc trong tam giac AHC co:

CH =CA.cos 78" =8.cos78° = 1,66; AH = CA.sin78° =8.cos 78’ ~ 7,82

Ap dung hé thirc giita canh va goc trong tam giac BHC co:

CH = BC.sin18’ ~1,66 = BC ~ 5,37 ; BH = BC.cos18° =5,37.cos 18" ~ 5,12
Khi d6 A4B=BH + AH =5,12+7,82=12,94

Cau 14: Cho tam gidc ABC c6 AB =26cm, AC =25cm , duong cao AH =24cm . Tinh canh BC



25 26
24
C H B
Loi giai

Céach 1: Str dung dinh Ii Pitago
Ta co AH 1a duong cao cia tam gidc ABC (gia thiét) = AHC = AHB =90°

Xét AAHB vuong tai B (do AHB =90°) ta co: AB> = AH* + HB* (Pitago)

= HB* = AB* - AH> = HB =~ AB* - AH*> =/26* —24* =10(cm)

Xét AAHC vudng tai C (do AHC =90°)ta co: AC* = AH’ + HC® (Pitago)

= HC? = AC* = AH* = HC =\ AC* — AH* =~25* =24* =7 (cm)
BC=BH+HC=7+10=17(cm)

Vay BC=17cm.
Cach 2: Ap dung ti sb lwong giac

Ta c6 AH 1 dudng cao cia AABC (gia thiét) = AHC = AHB =90

) — ) AH 12
Xét AAHB vuéng tai B (do AHB =90°)tacéasinB=—=—
AB 13
., , — 12 5
sin“"B+cos"B=1=cosB=+1-smn" B =,|1—- E :E
Ta cd BH = AB.cosB:26.%:10(cm)
Xét AAHC vuong tai C (do AHC =90")ta co sinC:A—H:ﬁ
AC 25
24Y 7
Xét sin* C+cos’C=1=cosC =+/1-sin’C = 1—(—) =—
25 25

Taco HC = AC.cosC = 25.27—5: 7(¢cm)= BC = HC + HB =17(cm)

Vay BC =17cm.



Cau 15: Cho A4BC cb BC =12cm, B =60°,C =40°.
a) Tinh chiéu cao CH va AC

b) Tinh dién tich AABC

Loi gidi

60” ] 40
K

a) Xét ABHC vudng tai H . Ap dung hé thirc lién hé giita canh va goc trong tam giac vudng

NG

— CH = BC.sin 60° = 12.7 =63

Trong AABC = A +B +C =180° = 4 =100° = AC = ‘Cli)[o° ~10,55(cm)
Sin

b) Ké AK 1 BC.Xét AACK vuong tai K tacd AK = AC.sinC

=8 0 = %AK.BC = %.AC.BC.sin C ~40,7(cm’)

Cau 16: Cho duong tron tim O, ban kinh R =10cm . Trén (O) ldy 4,B,C,D thoa man AOB =60";
BOC =90°, COD =120"
a) Chirng minh ABCD 1a hinh thang can
b) Tinh chu vi cia ABCD.

Loi giai

a) Tacé AOB +BOC +COD + AOD =360° = A0D =90"

Xét AAOB cantai O c6 AOB =60° = AAOB ddu = OBA =60 (1)



Cau 17:

Xét AOBC cantai O ¢6 BOC =90° = CBO =45" (2)
Tir (1) va (2) = CBA =105
Tuong tu chimg minh dugc BCD = 45° +35° = 75°

— CBA +BCD =180" , ma hai goc & vi tri trong cung phia = AB//CD

Xét ABOC va AAOD ¢ OB =0A=R;0C=0D=R vi BOC = AOD =90’
= ABOC = AAOD(cgc) = AD=BC

Tu (3) va (4) = ABCD 1a hinh thang can

b) Tacd AB=R (vi AOAB déu)

BC = AD =\2R (AOBC va AOAD la hai tam gidc vudng can)

Ké OH L CD = COH =60" (ACOD cén)

B3

— CH = R.sin60° = R.7:> CD=R3

Vay chu vi ABCD = AB+BC+CD+DA=R+2\2R+~3R = 55,6(cm).

Hinh thang ABCD(AB//CD).Biét AB=15cm va DC =20cm . Géc & ddy bang 75°. Tinh dién
tich hinh thang can ABCD

Loi gidi
A B
750 n [ 750
D H E C

Ké AH 1 CD,BE L CD(Ae DC;B e DC)

Taco AH 1. AC,BE 1L DC(Ae DC;BeDC)

— AHD = AHC =BEC =BED =90"

Xét tir gisc ABEH ¢6 AB//HE (do AB//CD va H € DC,E € DC)
AH //BE (cung vudng goc voi DC)

Suy ra tir gihc ABEH 13 hinh binh hanh (d4u hiéu nhan biét)

= AB = HE =15(cm) (tinh chat)

o~

—_( — 750
Ta giac ABCD 14 hinh thang can (gia thiét) nén {D =C =75

(tinh chét)
AD = BC



—~

D=C

AAHD vudng tai H va ABEC vudng tai E c6
AD =BC

= AAHD = ABEC (canh huyén — goc nhon) = DH = EC

DC-HE 20-15
2

Ma DH +EC + HE = DC = DH = EC = 2,5(cm)

Xét AAHD vuong tai H tacdé AH = DH.tanD =2,5.tan75° = cm

10+5v3
B2 o)

Di¢n tich hinh thang 4ABCD la:

1 10+5V3
2

S ssen :%(AB+Dc).AH:5(15+2o). ~163,28(cm’ )

Cau 18: Cho AABC vuong & A c6 AB=6cm ,AC =8cm
a) Giai tam giac vuong ABC'.
b)Ké AH L BC tai H.Tinh AH, HB, HC
¢) Tu H ké HE va HF lan lugt vudng goc voi AB, AC.
Tinh chu vi va dién tich t& gidc AEHF .
d) Cho BC cb dinh. Tim vi tri diém 4 dé S, dat gia tri 16n nhat.

Loi giai

-
H

B C

a) Taco AABC(;l =90°): BC* = AB* + AC* (Pytago). Khi 6, BC =10cm.
, ..~ 8 ~ ~
Ta co: smB:E=0,8:>Bz53°:>C~37°.

b) Ap dung HTL trong tam gidc vudng ABC:
AH .BC = AB.AC = AH =4,8cm.

2

AB* = BH.BC = BH = 48
BC

=3,6cm.
CH = BC—-BH =6,4cm.
¢) Ta gidc AEHF c6 A=FE =F =90° nén t& gi4c 14 hinh chit nhat.

Mat khéc, 4p dung HTL trong tam giac vuong HAB :



HE.AB = HB.AH = HE =2,88cm.

2
AH? = AE.AB = AE = AH
AB

=3,84.

Do vay chu vi HCN AEHF :(2,88+3,84).2=13,44cm.
Dién tich HCN AEHF :2,88.3.84=11,0592cm’.

2 2
HE +AE* 1 ..

d)Taco S, =HE.AE < 5 5

: g R 1
Goi M la trung diém cua BC = AH < AM. Vay S . SEAMZ.

Dau bang xay ra khi AABC vudng cén tai A.

Cau 19: Cho hinh binh hanh ABCD ¢6 AC L AD.Ké AH 1 DC tai H, duong thang AH cat dudng
thang BC tai I . Ching minh rang;
1. AC*=CH.CD=CB.CI .

2. AH.Al + DH.DC = BC.BI .

1 1 1 1
=t = -—.
AB® AD” HC.HD Al

Loi gidi
c I
B o
H
A

a) Ta c6: ABCD 1a hinh binh hanh (gt) = AD // BC; AB // CD ( t/c hinh binh hanh )
Laicé: AC L AD(gt) = AC L BC= AC L BI

Xét AADC vudng tai A, c6: AH 1 CD (gt) = AH 1a dudng cao cia AADC . Ap dung hé thirc
luong trong tam giac vuong ADC, c6: AC* =CH.CD (1)

Co: AH L CD (gt) = AH L AB (viBA// CD ) = AABI vudng tai A
Ma AC 1 BI (cmt) = AC 1a dudng cao cua AABI .

Ap dung hé thirc lugng trong tam giac vudng ABI , c6: AC* = CB.CI (2)
Tu (1) va (2), suy ra: AC> =CH.CD=CB.CI

b) Xét AACI vudng tai C, c6 duong cao CH .

Ap dung hé thirc lugng trong tam giacs vudng, ta dugc: AC* = AH.AI(3)



Cau 20:

Xét AACDvuong tai A, c6 dudong cao AH.

Ap dung hé thirc lugng trong tam giac vudng, ta duge: AD*> = DH.DC (4)

Xét AABI vudng tai A, dudng cao AC . Ap dung hé thiic luong trong tam giac vudng, ta dugc:
AB* = BC.BI = CD* =BC.BI(5). (Vi AB=CD do ABCD la hinh binh hanh (gt))

Xét AACD vudng tai A. Ap dung dinh li Py —ta — go, c6: CD*> = AC* + AD’ (6)

Tu (3), (4), (5) va (6), suy ra: AH.AI + DH,DC = BC.BI

¢) Xét AACDvuong tai 4, c6 duong cao AH . Ap dung hé thire luong trong tam giacs vuodng,
ta duoc:

1 1

+) AH* = HC.HD = S
HC.HD AH

11 +1
AH? AC* AD?

+)
Xét AABI vudng tai A, c6 duong cao AC . Ap dung hé thic lugng trong tam giac vudng, ta
duoc:

1_1+1:>1_1_1
AC* AB* AI*  AB* AC* Al?

e 1 1 1 1 1 1 1 1 1
Khi doé: BT Ml sy s b s Sy st Sk BTy
HCHD AlI- AH- AlI- AC" AD” AlI° AB- AD

1 1 1 1

>t 2 T
AB AD HC.HD Al

Vay

Cho AABC vudng tai C, duong cao CK .
a) Cho 4B =10cm, AC =8cm . Tinh BC,CK,BK va AK
b) Goi H va I thu ty 14 hinh chiéu ctia K trén BC va AC . Chimg minh CB.CH = CA.CI
1 1
2 = 2 + 2
KM~ CH” (I

¢) M 1a chan dudng vudng goc ké tir K xudng IH . Chirng minh

. Al AC?
d) Ching minh rang — =
) S S BH BC®
Loi giai

B

H K
M

-




Cau 21:

a) AABCvuong tai C co:

BC*+ AC* = AB* = BC* +8* =10 = BC = 6(cm)

Taco: CK.AB = BC.AC < CK.10=6.8= CK =4,8 (cm)
BC? = BK.AB < 6” = BK.10 < BK =3,6(cm)

Ta co: BK +KA=AB= AK =10-3,6=6,4 (cm)

b) Xét AKBC vuodng tai K c6: CH.CB=CK* (1)

AKAC vudng tai K c6: CI.CA=CK* (2)

Tir (1) va (2) = CH.CB = CI.CA

¢) Xét tit gidc CHKI c6: CHK = HCI = CIK =90°

Suy ra to giac CHKI 1a hinh chit nhat = CH = KI; HK = CI (t/c) (3)

1 1 1
= + 4
KH?* KH* KI* @)

AHKI vudng tai K c6 KM la dudong cao =

1 1 1
KH® CH® CP
d) Tu giac CHKI 1a hinh ch@t nhat (ecmt ) = /K // CH = IK // AB
— KBH = AKI ( hai goc ddng vi).

Xét ABKH va AKAI co:
BHK = KIA =90°(gt)
BKH = KAI

T (3), (4) = (dpcm)

KI 4K
AKAI - ABKH(g.g) > ——=— (t/c
(gg)=2r="pr /0

IK // AB (cmt) = AL = AL (hé qua dinh li Ta 1ét)
AC BC

1 BC BH BC.BH
- — = - =

Al  KI.AC Al KI.AC

. KI 4K BH BC.BK BH BCBK.AB BC BK.AB
Ma — =—— (cmt) = = = - — _
BK Al  AK.AC Al  AK.AC.AB AC AK.AB

? BH
Ma CB?> = CK.AB; CA®* = KA.BC ( hé thuc luong trong AABC vuong tai C c6 dudng cao
CH)
jﬁ:(ﬁfz Al _AC

Al AC BH BC’

(dpcm)

Cho tam gidc MNP vudng tai M , gbc N= 60°, duong phan giac NI . Qua M ké duong thang
vuong goc voi NI tai K.
1) Chimg minh AMKN dong dang v6i ANMP , tim ti s6 ddng dang ctia chung.

2) Tinh dién tich tam giac MKN biét dién tich tam giac NMP bang 60cm’.
3) Chung minh NP.MK = NK.IP

Loi giai



N P

1) ANMP vudng tai M ¢6 N =60° = P =30’ :NM:%

Do NI 14 phan gisc cia MNP = MNK = INP = 30"
X6t AMKN va ANMP co: MKN = NMP = 90°; MNK = P = 30°

= AMKN ~ ANMP (g.g), ti s6 dong dang % :%

1

2) AMKN - ANMP ,ti 56 —

3%&:13%@ _ S _ 60 _ 502
SNMP 4 4

3) Xét ANIP ¢6 INP = P =30" = ANIP cantail = IP = IN

. — M,
AMKN vuong tai K ¢c6 MNK =30° = MK = TN

Ma MNz%:ZMN:NP :>NP.MK:2]\4]\7.@:1\4]\/2 (1)

Ap dung hé thirc lugng trong tam giac vudéng voi AMNI vudng tai M co:
MN? = NK.NI = NK.IP (2)
Tu (1), (2) = NP.MK = NK.IP
Cau 22: Cho tam gidc ABC vuéng tai 4, (4B < AC), dudong cao AH.Goi D va E lan luot 1a hinh

chiéu cua H 1én 4B, AC.
a) Chimng minh DE.BC = AB.AC.

AB* BH

AC® CH'

b) Chirng minh

¢) Qua A ké duong thang vudng goc véi DE cat BC tai M . Ching minh M 1a trung diém
BC.

d) Cho C= a, BC=a.Tu A ké duong thang vudng goc véi AM cit BC tai N . Chung

_ a.(cos2a +1)
minh CN=———~
2cos2a



Loi giai

/|

4 E
a) Chira AEHD 1a hinh chir nhat suy ra AH = DE'.

Ma AB.AC = AH.BC = AB.AC = DE.BC.

AB*=BHBC AB* BH.BC BH
= = = .
AC*=CH.BC AC* CH.BC CH

b) Chi ra {

¢) Chira IAE = JEH = OHE = C = AMAC can tai M = MA=MC (1)

B+C=90"
Ta ¢6: 4 MAE + MAB =90° = B = MAB = AMAB can tai M = MA = MB (2).
MAE =C

Tir (1)(2) suy ra M 1a trung diém BC.
d) Tam gitc AMC cantai M = AMN = MAC +C =2C =2«

Trong tam giac vuong AMN co:

AM ) (AM+MN
1| o &5 0

AM  a.(cos2a+1) a'(NM * NM j a.(MC+MN) aNC
cos2a = = = = = — _
NM 2co82a , AM ) AM 24AM ,a
‘NM ‘NM 2

NC

Cau 23: Cho tam gidc MND vudng tai M (MN < MD), dudong cao MH .
a) ChoMN =6 cm, MD =8 cm . Tinh ND, MH .

b) Qua N ké Nx song song MD cit dudng thing MH tai O.Ching minh
MH.MQ = NH.ND .

¢) K¢ OG vudng goc MD (G thuoc MD), OG cit ND tai K. Chimg minh NH? = HK.HD

d) Ké HP vuéng goc MN (P thuoc MN ). Ching minh NP = ND.cos’ MND .

Loi giai



Cau 24:

M G i

a) Ap dung dinh 1y Pytago cho tam giac vuéong MND : MN?> + MD* = ND*> = ND =10 cm

1 1
2= >t 2
MH” MN° MD

H¢ thire lugng trong tam gidc vuong MND , dudng cao MH :

:>MH:25—4 cm.

b) NO//MD,NM L MD = NQ 1. NM (tir vudng goc dén song song).
Tam gidc MNQ vuéng, NH 1a dudong cao: NM* = MH .MQ (hé thirc trong tam gidc vudng)

Tam gidc MND vudng, MH 1a duong cao: NM*> = NH.ND (hé thic trong tam gidc vuong)

= MH.MQ = NH.ND

¢) Tam gidc MNQ vuong, NH 1a dudng cao: NH* = MH.HQ (hé thirc trong tam giac vuong)

. ) . HK H
Tam gidac QHK dong dang tam giac DHM (g—g) = TV = H—g = HK.HD = MH .HQ

= NH’ = HK.HD

2
d)Tam gidc NHM vudng, HP 1a duong cao: NH* = NM.NP = NP = NH =NH’ L
NM NM

y R s 2 NM’®

Tam giac NMD vuong, MH 1a duong cao: NM~=NH.ND = NH = D

= = ND.cos’ MND
ND

NP [ NM " 1 NM® (ND.cosMND)
‘NM  ND? ND’

Cho AABC vudng tai A, ké duong cao AH.Ha HE | AB,HF 1 AC. Goi M 1a trung diém

cua BC
a) Chtng minh rang: AE.AB = AF.AC

b) AAEF v AACE
c) AM | EF
d) Cho BH =4cm, HC =9cm. Tinh EF

e) Cho BC cb dinh, tim vi tri ctia diém A dé doan EF 16n nhat



f) Cho BC cb dinh, tim vi tri ciia 4 dé dién tich to gidc AEHF 16n nhat.

Loi giai

a) Ta co AE.AB= AF.AC (vi cung bang AH ?)

AE A .
b) Tu AE.AB=AF.AC:>E=A—§, laicod 4 :chung:>AAEF<0AACB(cgc)

¢) Tur ching minh trén = (Af:a(l)

AABC vuéng tai 4,M 1a trung diém cia BC = MA=MC = AAMC cintaiM = C = 4,(2)
T (1)) = 4 =E,

Ma A +MAB=90" = E + MAB=90" = AM L FE =]

d) Tac6 AH® = BH.HC =36 = AH = EF =6(cm)

e) Theo chimg minh trén ta c6 AH = EF =6(cm) do d6 EF 16n nhat khi AH 16n nhét
ma AH < AM, AM = %BC (khong doi)

Dau “=" xay ra khi H trung v&i M khi va chi khi AABC vudng can tai 4
Vay EF 16n nhéat khi AABC vudng cén tai 4.

AE.AB = AH*
f) Theo cau a, c6: {A CdE? = AE.AF . AB.AC=AH" = AE.AF.AH.BC=AH"
F.AC=AH
3
— AE.AF= /;H

Vay EF 16n nhéat khi AABC vudng cén tai 4

3

AH . . e
Co S, = B ma BC khong doi = S, 16n nhat khi 4H 16n nhat khi A4BC vudng can
tai A.

Cau 25: Cho tam giac ABC c6 ba goc nhon, A =60°,M € BC. Goi I 1a trung diém cua AM , ha
ME 1 AB,MF 1 AC



a) Chung minh rang I4=IM = IE = IF

b) Tinh EIF
¢) Cho AM =20cm. Tinh EF
d) Tim vi tri ciia diém M dé EF nho nhat

Loi gidi
A
E F
N/Q\
B M C

a) Dung tinh chit dudng trung tuyén trong tam giac vudng

b) Theo chung minh trén trén ta co:

IA=1IF = AIAF cintai | = A =F,
:>A7[I?‘=2:4\1 (g6éc ngoai tam giac). Tuong tu ta co :>i; =21/42\ :EIYT=2(;1\1+22)=120°

HE = HF
c)Ha IH L EF, do AEIF céntai [ = —
EIH = FIH = 60°

Ap dung hé thirc luong gitra canh va goc trong tam giac vudng, ta co:

NG

EH = IE.sinEIH = %AM.Sin60° = EF = AM 5in60" = EF =20.~> = 1033 (cm)

3

d) Theo chiing minh trén ta c6 EF = AM = Do d¢6 EF nho6 nhit khi AM nhé nhat

AM nho nhat khi A4M | BC. Vay EF nho nhat khi AM 1 BC.
Cau 26: Cho tam giac ABC déu, dudng cao AH . Trén tia ddi cua tia AH lay diém M sao cho
MH :%AH
a) Chimg minh ring AACM vudng
b) Cho CM =5cm. Tinh AB
¢) Phan gic ctia goc AMC ¢4t BC tai E, biét CE =4cm. Tinh AC
d) CM cit AB tai N.Tinh MN, BN theo canh cia AABC

Loi giai



N

Ta cé AABC déu, dudng cao AH nén 4, = A, =30°

a) C6 tan30" =% = cn

3

J3.CH

ma HM=%AH:>HM=

Dtana:%:?:%:a=300

— AMC =90" (dpcm)

b) Ap dung hé thuc giita canh va goc trong tam giac vudng
AM = CM CosA, = 5.Cos30° = 53 (cm)

¢. Theo ching minh trén C, =30°

Theo tinh chit duong phan giac trong tam giac: EH = MH = Siné] = Sin30° = 1
EC MC 2

:>EH=%EC=2(cm):CH:4+2:6(cm):>BC:120m=AC

d) bat AB:AC:BC:x(cm)(x>O)
ACAN, c6 ACN =90°; NAC =60° = N =30° = N = 4, = AAMN cén tai M = MN = MA

Co cos@z%z?:AM—zAc 2x MN=2x

B BT

Lai co ABM =90° = MB 1 AN
Ma AAMN cantai M nén BN =BA=x.



Céiu 27: Cho AB =2a cb dinh. O 1a trung diém cta AB, vé cung mot phai ciia AB v& hai tia Ax, By trong
d6 By L AB. Léy diém C thuéc Ax, D thudc By sao cho C/'O\D =90’ (AC < BD) . Ha
OM 1. CD,ndi OC cat AM tai E,ndi OD cit BM tai F
a) Chung minh réng CO va DO laphan giac cua ACD va BDC
b) Chirng minh AABM vuong tai M
¢) Ching minh t&r gidc OEMF 1a hinh chit nhat
d) OE.OC = OF.OD
e) Cho C va D chuyén dong ma COD =90". Chimg minh AC.BD khong d6i
f) Cho MBA=30", tinh AC va BD theo a

g) Xac dinh vi tri cia diém C dé cho tanCDB =3

Loi gai

A 0] B

a) Tir gia thiét suy ra AC//BD vi ciing vudng goc véi ACDB
Tt giac ACDB 1a hinh thang.
Goi I 1a trung diém cua CD = OI 1a dudng trung binh cta hinh thang ACDB

— 0l //AC = I0C = 6\2 (soletrong)

Tam gide COD vudng tai O (gia thiét), IC=ID =0 =IC —10C=C = Ci=C> = CO la
phan giac ctua ACD
Tuong ty: DO 1a phan giac cua BDC

. 1 :
b) Theo tinh chat duong phan gidc = OM =04 =0B = OM = EAB = AABM vudng tai M

¢) AOMC vuodng tai M va AOAC vudng tai A4,

~ MOC = 40C
ma C, =C, (cmt)= = OC L AM = E (dpcm)
OM = OA(cmt)

d, e) Ta co:



Cau 28:

AOC +BOD =90° = AOC = BOD = AAOC © ABDO = 1;10) gg = AC.BD= AO.BO=a’

f) Taco OC//MB (cung vudng goc véi AM)

— 0, = MBO =30" = AC = AO.tan30° = a.— L _a
BB

AC.BD=a’>= BD=a\3
g)Ha CH L BD, dat AC =x(x>0)
Tt gidc ACHD 1a hinh chit nhat = BH = x;CH = AB =2a

Tact tanCDB =3 H 3 py=CH _24 _ pp_24, .
DH 3 3 3

Theo chirg minh trén AC.BD = a’

2 2 2 2
<:>x.(x+—a]:a2 X+ 2 e +2x.£+a—=az+a—<::>(x+—)2 =
3 3 3 9 9 3

<:>x+%:—a 310 :x:—a(\/?—l) :ACz—a(\/?_l).

2
Oa (x,a>0)

Mot nguoi tho sir dung thudc ngam cé goc vudng dé do chi€u cao cua mdt cay dura, véi cac kich
thudc do duge nhu hinh bén. Khodng céch tir vi tri goc cay dén vi tri chan cuia nguoi thg 1a 4,8m
va tur vi tri chan dung thang trén mat dat dén mat cia nguoi ngam 1a 1,6m . Hoi véi cac kich

thudc trén thi nguoi tho do duoc chiéu cao cua cay do6 la bao nhiéu? (lam tron dén mét).




Cau 29:

Loi giai
Xét tir giac ABDH c¢6:

~
A

A=B=H =90° (hinh v&)

= Tt gidc ABDH 13 hinh chir nhat (du hiéu nhan biét)
= BA=DH =1,6m; BD=AH =4,8m

Xét A ADC vudng tai D va DB la duong cao, ta co:
DB’ = BA.BC (hé¢ thirc luong)

DB® 4,8

= BC = =14,4m
B4 1,6

= AC=AB+BC=1,6+14,4=16m

Vay chi€u cao cua cay dura la 16m

4.8m

1,6m

Mudn tinh khoang céach tir diém 4 dén diém B nam bén kia bd song, ong Viét vach tir 4 duong
vudng goc voi AB. Trén dudng vudng goc nay lay mot doan thang AC =30m, 1di vach CD
vudng goc voi phuong BC cit AB tai D (xem hinh v&). Po AD =20m , tir 46 6ng Viét tinh duogc

khoang cach tir 4 dén B. Em hiy tinh d¢ dai 4B va s do goc ACB.

B

song

-

30m
20m
D
Loi giai

Xét ABCD vudng tai Cva CA la dudng cao, ta co:

A 2 2
AB.AD = AC? (hé thirc lugng) = AB = ¢ 30 45m
AD 20
Xét AABC vudng tai 4, ta co:
AB 45 . % o, A 0
tan ACB = i = 30 =1,5 (ti s0 luong giac cia goc nhon) = ACB = 56°18'

Vay tinh d6 dai 4B =45mva s6 do goc ACB 1a 56°18°



Cau 30:

Cau 31:

Mot cay cau c6 chiéu cao 6m.Dé hai mot budn cau xudng, phai dit thang tre sao cho dau thang
tre dat dg cao do, khi d6 géc cta thang tre vdi mat d4t 1a bao nhiéu, biét chiéc thang dai 8m (lam

tron dén phut)
C
8m 6m
0
i []
B A
Loi gidi
Xét A ABC vudng tai A4, ta co:
. AC 6 3 . . A
sin B =——=—=— (ti s0 lugng gidc cua goc nhon) = B ~ 48°35'
BC 8 4

Viy goc gitta thang tre voi mat dat 1a 48°35"

Mot may bay dang bay & d cao 124m . Khi bay ha canh xudng mit dét, dudng di ciia may bay
tao mot goc nghiéng so voi mit dat.

a) Néu cach san bay 320km may bay bt dau ha canh thi goc nghiéng 1a bao nhiéu (lam tron
dén phut)?

b) Néu phi cong mudn tao goc nghiéng 5° thi cach san bay bao nhiéu kildémét phai bat dau cho
may bay ha canh (lam tron dén chit s6 thap phan thir nhat)?

Loi giai

a) Hinh v& minh hoa bai toan:

320km
12km




Cau 32:

Xét AABC vudng tai A, ta co:

) AC 12 3
sinB=—=—=—
BC 320 80

(ti s6 luong giac cua goc nhon) = B = 2°9"
Vay gbc nghiéng 1a 2°9'

b) Hinh v& minh hoa bai toén:

12km

B A
Xét A ABC vudng tai A4, ta co:
. AC . & e
sin B = BC (ti sO lugng gidc cuia goc nhon)

= BC = 1_4C = '12 ~137,7km
sinB sin5°

Vay phai bit ddu cho may bay ha canh khi cach sin bay 137, 7km

Hai dang ké Ga thudc xa Tan Thanh, huyén Ham Thuan Nam, Binh Thuén 1a ngon hai dang duoc
trung tim sach ky luc Viét Nam xac nhan 13 ngon hai ding cao nht va nhiéu tudi nhat. Hai ding
Ké Ga dugc xay dung tir nim 1897 — 1899 va toan b bang da. Thap dén cé hinh bét giac, cao
66m so véi muc nude bién. Ngon dén dat trong thap c6 thé phat sang xa 22 hai Iy (twong duong

40km)

Mot ngudi di thuyén thing trén bién, mudn dén ngon hai dang c6 do cao 66m , ngudi d6 dimg
trén miii thuyén va ding giac ké do dugc goc gitta thuyén va tia ning chiéu tir dinh ngon hai dang
dén thuyén 1a 25° . Tinh khoang cach cuia thuyén dén ngon hai dang (1am tron dén m).



Cau 33:

Cau 34:

Loi giai

B
Hinh v€ minh hoa bai toan:
Xét A ABC vudng tai A4, ta co:
_A4B . + o 66m
tanC = iC (ti s0 luwgng giac cua goc nhon)
= AC = 4B = 66 ~142m — 250
tanC tan25° A > C

Vay khoang cach cua thuyén dén ngon hai dang

la 142m

Trudng ban An c6 mot chiée thang dai 6 mét. Can dat chan thang cach chan tuong mot khoang
cach béng bao nhiéu dé no tao dugce vai mat dat mot gbc “an toan” 1a 65° (tuc 1a ddm bdo thang
khéng bi d6 khi sir dung)

Loi siai
oi giai c
Hinh v€ minh hoa bai toan:

AB .
Xét A ABC vudng tai A, taco: cosB = BC (ti sO luong giac

, . o 6
cua géc nhon) = AB = BC.cos B=6.cos65° ~2,5m m
Viy can dit chan thang cach chan tuong mot khoang 2, 5m
Thang xép chit A gdm 2 thang don tya vao nhau. Dé an toan, mdi .
. e, 3K A , , 0 £ £ 65
thang don tao vo1 mat dat mdt goc khoang 75°. Néu muon tao ; I_A

mot thang xép chit A cao 2m tinh tir mit dat thi mdi thang don
phai dai bao nhiéu?




Cau 35:

Cau 36:

Loi giai

A
Hinh v€ minh hoa bai toan:
Do tam giac ABC can nén dudng cao AH ciing 13 trung tuyén
hay H la trung diém BC
, A . . AH |, .
Xét AABH vudng tai H ,tacod: sin B = B (ti s0 lugng giac
AH 2
cua goc nhon) = AB =——=— ~2,07m
sinB  sin75°
A A A . 75° 75°
Vay thang don can c6 chiéu dai 2,07m —
B H

Tu mot dai quan sat cao 350m so vdi muc nudc bién, nguoi ta

C

nhin thay mét chiéc thuyén bi nan dudi goc 20° so vai phuong ngang ciia myc nude bién. Muon

dén ctru con thuyén thi phai di quang duong dai bao nhiéu mét?

2 O‘l

Loi giai
Hinh v€ minh hoa bai toan:
- X B
Theo dé bai, ta co: BCA = CBx =20° 20°
(vi AC // Bx va 2 gbc ¢ vi tri so le trong) 350m
Xét A ABC vudng tai A4, ta co: 20° ]
A

AB . .

tan ACB = —— (ti sO lugng giac cua goc
AC

nhon)

AB 350
tan ACB  tan20°

= AC= ~961,6m

Vay mudn ctru con thuyén thi phai di quing duong dai khoang 961, 6m .

Mot khdi u ciia mot bénh nhan cach mat da 5, 7em duge chiéu boi mot chum tia gamma. Dé tranh

lam ton thuong mo, bac si dat ngudn tia cach khdi u (trén mit da) 8,3cm (xem hinh v&). Tinh goc

tao boi chum tia voi méat da va chum tia phai di mét doan dai bao nhiéu dé dén dugc khoi u?



‘ kh6i u >

<

Loi giai

B 8,3cm A
Dua vao hinh v€ bai toan, ta co: L]
Xét A ABC vudng tai A4, ta co:
5,7cm

AC 57 . L,
tanB=——= (ti sO lugng gidc cua goc

AB 8,
nhon) = B ~34°28' C

Va: BC® = AB* + AC* (dinh ly Pytago)

= BC =\ AB* + AC* = (8,3)" +(5,7)" =10,1(cm)

Vay goc tao bdi chum tia voi mat da 1a 34728 va chum tia phai di mdt doan dai khoang 10,1cm
dé dén dugc khdi .

Cau 37: Mot ngudi quan sat dimg cach mot cai thap 10m , nhin thang dinh thap va chan thap lan luot dudi

1 goc 55° va 10° so v&i phuong ngang ctia mat dat. Hiy tinh chiéu cao cua thap.

55°

10°

10m



Cau 38:

Loi giai

C
Hinh v€ minh hoa bai toan:
Duva vao hinh v€ minh hoa, ta c6: AH = BD =10m
; A . . BH .
Xét A AHB vudng tai H ,ta co: tan BAH = H (ti sO
luong giac cua goc nhon)
= BH = AH.tan BAH =10.tan10° (m) = s SN
. A . , CH ., ;
Xét A AHC vuong tai H , ta co: tan CAH =—— (ti s6 ]
AH B 10m D

luong giac cua goc nhon)

= CH = AH. tan CAH =10.tan 55° (m)

Ta c6: BC = BH + CH =10.tan10° +10.tan 55° ~ 16m . Vay chiéu cao cia thap 13 16m

Mot can cau c6 goc nghiéng so véi mit dat naim ngang 13 40°. Vay mudn nang mot vat ning 1én
cao 8,1 mét thi can cau phai dai bao nhiéu? Biét chiéu cao cua xe 1a 2,6 mét, chiéu cao cua vat

ning 1 1 mét (1am tron két qua dén 1 chir sé thap phan)

Loi giai
Hinh v& minh hoa bai toan: N
Taco: AK =CH
= AD+ DK =CH
8,1m
= AD=CH-DK =2,6—-1=1,6m

Ma: AB+ AD =BD

= AB=BD-A4D =8,1-1,6 =6,5m

Xét A ABC vudng tai A4, ta co: Im

. AB . « i
sinC = BC (ti s0 Iwgng giac cua goc

nhon)



Cau 39:

Cau 40:

AB 6,5

= BC=——F+=—
sinC sin40°

~10,1m

Vay can cau phai dai 10,1m

Mot toa nha cao t?mg c6 bong trén mat datla 272m, cung thoi diém d6 mot cot dén cao 7m ¢6
bong trén mat dat dai 14m . Em hiy cho biét toa nha d6 ¢ bao nhiéu tang, biét ring mdi ting cao
3,4m?

I | |
I |

Loi gidi
Hinh v€ minh hoa bai toan:

Vi cac goc tao boi tia ndng mit
troi va miat dat 1a bang nhau nén
goc C bang goc C”
AB A'B' B ?
=>tanC=tanC'<> —=—— '
AC A'C'

(i s6 lwong giac cta goc nhon) ;
m

A l4m C Al 272m C

_AB.A'C' 1272
AC 14

= A'B' =136m

Viy toa nha co: ?—2 =40 (tang).

Toa nha Bitexco Financial, Bitexco Financial Tower hay Théap Tai chinh Bitexco 1a mét tdoa nha
choc troi duge xay dung tai trung tim Quan 1, Thanh phd HO6 Chi Minh. Toa nha c6 68 tang
(khong tinh 3 tang hdm). Biét rang, khi toa nha c6 bong in trén mit dat dai 47,3 mét, thi cing
thoi diém d6 c6 mot cot tidu (duogc cim thfmg dlimg trén mat dét) cao 15 mét c6 bong in trén mat
dat dai 2,64 mét.



Cau 41:

a) Tinh gbc tao boi tia néng mit troi vai mat dat (don vi do goc dugc 1am tron dén do)

b) Tinh chiéu cao cua tda nha (1am tron dén hang don vi).

Hinh v€ minh hoa bai toan:

a) Vi cac goc tao boi tia nang mit troi
va mit dét 1a bang nhau nén goc B
bang goc B’
A 15 .
=tanB=tanB'=———=—— (ti s0
A'B' 2,64

luong giac cua goc nhon)

= B=B'~80°

Viy gbc tao boi tia ndng mit troi voi
mit dat 1a 80°

Loi gidi

b) Tacd tan B = % (ti s6 lugng giac cua goc nhon)

15

= AC=AB.tan B =47,3.—— ~ 268,8m
2,64

>

Vay chiéu cao cta toa nha 1a 268,8m

= 47,3m

Giong bio thdi manh, mot cy tre gy gap xudng 1am ngon cdy cham dat va ngon cdy tao véi mit

dat mot goc 30°. Ngudi ta do duge khoang cach tir chd ngon ciy cham dit dén gbc cay tre 1a

8,5m . Gid st cay tre moc vuong goc vdi mat dat, hay tinh chiéu cao cua cay tre do (Iam tron dén

chit s6 thap phan thi hai)

/

A



Cau 42:

Loi giai
Hinh v€ minh hoa bai toan:

Xét A ADC vuong tai C, ta co:
AD ., L
tan DCA = C (ti s0 Iwgng giac cua goc nhon)

= AD = AC.tan DCA = 8,5.tan 30° (m)

A ; .
Va: cos DCA = D_g (ti sO lugng giac cua goc nhon)

= pe-—AC __ 8> )
cosDCA cos30°
0. 8,5
= AB=AD+ DC =8,5.tan30" +——~14,72m
cos30°

Vay chiéu cao cua cay tre 1a 14,72m.

0
30 -

8,5m A

Tinh chiu cao cua try cau Can tho so voi mat song Hau cho biét tai hai diém cach nhau 89m

trén mit song nguoi ta nhin thay dinh try cau véi goc nang lan luot 1a 40° va 30°,

Hinh v€ minh hoa bai toan:

Xét A ABD vudng tai A, tacod: tan ADB = j—lB)

(i s6 lwong giac cua goc nhon)

= AD = 4B = AB m (1)
tan ADB  tan 40°

: AB
Xét A ABC vudngtai A4, taco: tan ACB =A_C

(i s6 lwong giac cua goc nhon)

= AC = AB = AB m (2)
tan ACB tan30°

Tacé: AD+DC=AC (vi D thudc AC)

400 300

D 89m



Cau 43:

AB 89— AB C
tan 40° tan 30°
AB AB
= — =
tan30° tan40°
UAB.( 1 —— 1 0):89
tan30° tan40 430 L 280
89 < —
<& AB = I I A ~~.__ H -7 B
tan 30° B tan 40° 250km

< AB=164,7Tm

Vay chiéu cao cuia tru cau Can tho so voi mat song Hau 1a 164, 7m .

Hai nguoi A va B ding cung bo song nhin ra mdt con noi gitra song. Nguoi A nhin ra con voi 1

g6c 43750 véi bo song, ngudi B nhin ra con véi 1 goc 28° so voi bo song, 2 nguoi dung cach

nhau 250m . Hoi con cach bd song hai nguoi dang dimg 13 bao nhiéu m?

e .-:. o ¥ __ ?Ne - y

Loi giai
Hinh v€ minh hoa bai toan:

Xét A AHC vudng tai A4, ta co:
~ CH , . e
tan CAH = T (ti sO lugng giac ctuia goc nhon)

CH CH

= AH = — =
tanCAH tan43’

(m) (1)

. A CH /4 .
Xét ABHC vudng tai A4, taco: tan CBH = BH (ti s6 lugng giac cua goc nhon)

CH CH

= BH = — = )
tanCBH tan2&°
'H H
T (l)va(2) = AH + BH = ¢ + ¢ < AB=CH. ! + !
tan43° tan28&° tan43° tan28°
< 250=CH. ! + ! < CH= 250 ~ 84,66m
tan43° tan28° 1 1

+
tan43’  tan28°

Viy con cach bo song hai ngudi dang dimg 1 84, 66m .



Cau 44: Hai chiéc thuyén 4 va B & vi tri duoc minh hoa nhu hinh v& duéi ddy. Tinh khoang cach giita
chung (1am tron dén mét).

I 380m . K
Loi giai
. N : . Al 2 o,
Xe&tA AIK vuong tai [, ta cod: tan AKI = K (ti sO lugng gidc cua goc nhon)
= Al = IK .tan AKI =380.tan 50° = 453m

: BI . .
Xét ABIK vuong tai [, ta co: tan BKI = K (ti sO lugng giac cuia goc nhon)

— BI = IK.tan BKI = 380.tan(15” +50") =380.tan 65° ~815m

Tacd: AB+ Al =Bl = AB=BI— Al =815-453=362m
Vay khoang cach gitra chiing 1a 362m.

Ciu 45: Luc 6 gid sang, ban An di tir nha (diém A) dén trudng (diém B) phai leo 1én va xubéng mot con
déc nhur hinh v& dudi. Cho biét doan AB dai 762m , A=6°, B=4°,
a) Tinh chiéu cao con déc.

b) Hoi ban An dén truong luc miy gio? Biét rang toc d6 1én doc 1a 4km / hva toe d6 xudng doc
la 19km / h.

Loi giai



Cau 46:

H .
a) Xét A ACH vuong tai H ,ta co: tan CAH = j_H (ti s0 lugng giac ctia goc nhon)

CH CH

= AH = =
tanCAH tan6’

(m) (1)

. CH . .
Xét ABCH vuong tai H ,tacéd: tan CBH = BH (ti s6 lugng giac cua goc nhon)

Spr=—L 0
tanCBH tan4’

CH CH
+

Tu (1)va(2) = AH + BH =
tan6’ tan4’

< AB=CH 1 + ! < 762=CH ! + !
tan6° tan4’ tan6° tan4’

= CH = I 762 ] ~32m

+
tan6° tan4’

Vay chiéu cao ciia con doc 1 32m
, . : o CH . « e
b) Xét AACH vuong tai H ,tacod: sinCAH = C (ti s0 lugng giac cua goc nhon)

s ac="L _ 32 ) 3
sin6’ sin6°

. . CH ; .
Xét ABCH vuong tai H ,tacéd: sinCBH = B (ti s6 luwgng giac cua goc nhon)

CH 32
= CB= = m) (4
sin4’°  sin 4"( ) @)

DPéi don vi: 4km/h:%m/s; 19km/h:%m/s

Sic _ AC _ 32/5in6°
Vae Vac 14,4

Thoi gian 1én doc AC 1a: t AC =

(s)

Scg _ CB _ 32/sin4’

Thoi gian xudng déc CB la: teg =
Ves  Veg 68,4

(s)

Thoi gianditir 4 dén B la: t,, =t,. +t., = T 32 + 32 ~362,44s ~ 6 phut 3 gidy.
g.sin6° E.sin4°

Trong mot budi luyén tap, mot tau ngm & trén mit bién bat dau lan xudng va di chuyén theo mot
duong thang tao véi mat nude bién mot goc 21°.

a) Khi tau chuyén dong theo hudng d6 va di duoc 250m thi tau & d6 siu bao nhiéu so véi mit
nuée (1am tron dén don vi mét).



b) Gia st tbe d6 trung binh ctia tau 13 9%km / h thi sau bao 1au (tinh tir lic bat dau 13n) tau ¢ do
sau 200 mét (cach mat nudc bién 200m ) lam tron dén pht.

T
-

Loi giai
a) Hinh v€ minh hoa bai toan:
A C
Xét A ABC vuodng tai C, taco: sind= % (ti 21° =
s6 lwong giac cta goc nhon)
= CB = AB.sin 4 =250.sin21° ~ 89,6m
Vay khi tau di dugc 250m , thi tau ¢ do sau la -

89, 6m
b) B6i don vi: 9km/h = 2,5m/s
Goi t(s) la thoi gian tau di dé dat dugc d sau 1a 200m

Quang duong tau di dugc trong thoi gian t(s) 1a: AB=S,; =V, z.tys = 2,5t(m)
. A : o CB . « T
Xét A ABC vudng tai C,taco: sind = B (ti s6 luwgng giac cua goc nhon)

.~ 200 200
<Ssin2l’ =—— =t

=———=223s~4phut
2,5t 2,5.sin21°

Vay thoi gian tau di l1a 4 phut.
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