PHAN LOAI VA GIAI CHI TIET CAC DANG TOAN 9

Chuong IV. HE THU'C LUQNG TRONG TAM GIAC VUONG
Bai 11. TI SO LUQNG GIAC CUA GOC NHON
A. KIEN THUC CAN NHO
Cho goc nhon « . Xét tam giac ABC vudng tai A, c6 goc nhon bang o (hinh v& bén). Ta co:

I. Dinh nghia C

. AC . « .. Ao
sina = BC (ti sO gitra canh doi va canh

huyén) .

AB : . \ 3 A
cosq = BC (ti sO gilra canh ké va canh huyén) canh huyén

canh doi
AC , . .. Lo A
tan @ = —— (ti sO gilta canh doi va canh k¢)
AB
AB A em A a £
cota =—— (ti sO gilra canh ké va canh do1)
AC
Chuy: O<sina<l;0<cosa<l. A canh ké B

II. Ti s6 lwong giac cwa hai géc phu nhau
sin(90°—a)=cosa  cos(90°—a)=sina
tan(90°—a)=cota  cot(90°—a)=tana

B. PHAN LOAI CAC BAI TAP

I. Tinh ti s6 lwgng giac cia mot géc nhon

Bai toan 1. Cho tam giac ABC vudng tai 4, c6 AB=6cm, AC =8 cm. Hay tinh cac ti s6 lugng giac

sina,cosa,tana,cotax voi o = B.
Loi giai
Xét AABC vuodng tai 4 co B= a(gt) C
Theo dinh li Pythagore, ta co:
BC? = AB’ + AC* =6 +8” =100 = BC =10(cm)

Bem
Theo dinh nghia cua ti sb luong giac sin, cos, tan, cot,
ta co:
) AC 8 4 AB 6 3 o
sihg=—=—=—; coOS@=——=—=—;
BC 10 5 BC 10 5 A 6em B
AC 8 4 AB 6 3
tang =——=—=—; cotg=——=—=—,
AB 6 3 AC 4

8
Bai toan 2. Cho tam gidc ABC vuodngtai 4,c6 AB=12, AC =9, BC =15. Tinh céc ti s6 luong giac

sina, cosa, tana, cota voi o = B.

Loi giai

Trang: 1.
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C
15
9
o
A 12 B
Xét AABC vudng tai 4 ¢6 o =B (GT)
ro AC _9 3, AB 12 4
Ta co: sinag =— cosag=—=—=—;
BC 15 5 BC 15 5
AC 9 3 AB 12 4
tang =——=—=—; cotog=——=—=—.
AB 12 4 AC 9 3

Bai toan 3. Cho hinh thoi ABCD c¢6 hai duong chéo cét nhau tai diém O (hinh v& bén).

. 20B . . X
a) Ti so B 1a sin cua goc nhon nao?

.z OB . . .
Ti so BC la cos ctia goc nhon nao?

—

b) Viét ti s6 lugng giac clia mdi goc nhon sau: tan O/CTD, cot OAD.

Loi giai

D

Ta cd ABCD 1a hinh thoi (GT) nén hai duong chéo AC va BD vuong goc voi nhau tai O.

a) Xét AOAB vudng tai O nén ti sb %: sin BAO.

Tuong tw AOCB vudng tai O nén ti sb Z—(B; = cos CBO.

b) Xét AOCD vudng tai O nén ti sb tan OCD = glg

Tuong tu AOAD vudng tai O nén ti sd cot OAD = gg

Bai toan 4. Cho tam gidc ABC vudngtai B, c6 AB = \/ﬁ, BC = \/6 va goc nhon A= . Tinh cac ti )
luong giac cua goc nhon .

Loi giai

Trang: 2.
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C
4
J6
B
B /10 A
Xét AABC vudng tai B ¢6 o =B (GT).
Theo dinh li Pythagore, ta co:
2 2
AC* = BC*+ 4B’ =(N6) +(10) =16
= AC =4
Theo dinh li cua ti s6 lugng giéc sin, cos, tan, cot.
Ta co: Sil’lﬂ:B—C:ﬁ; Cosﬁzﬁzﬁ;
AC 4 AC 4
tanﬂ—B—C——\/g' cotﬂ—ﬁ——\/E
AB 10’ BC 6

Bai toan 5. Cho tam giac ABC vudng can tai A, ¢ canh goc vudng bang a. Tinh d6 dai canh huyén
BC theo g r6i tinh:
AC
BC
AC
AB

* Cac ti sb ;—g, . Ttr do suy ra sin45°, cos45°.

. Ttr d6 suy ra tan45°, cot45°.

* Céc ti sb ﬁ,
AC

Loi giai

45°

> O

Xét AABC vuong can tai 4 (GT)
Theo dinh li Pythagore, ta co:
BC? = AB* + AC* =a* +a* = 24> = BC = av/2.

*Tiséﬁz ¢ =L=£hay sinC=£.
C a2 2 2 2
Tuong tu ti s6 £=£=cosC
BC 2

NG

Vay sin45° = cos45°=—.

Trang: 3.



PHAN LOAI VA GIAI CHI TIET CAC DANG TOAN 9

* Ti s& ﬁzﬂzl hay tanC =1.
AC a

Tuong tu ti s6 £:1 hay cotC =1.
AB

Vay tan45° = cot45°=1.

Bai toan 6. Cho tam giac déu ABC, c6 canh bang 2a (xem hinh v&).

a) Tinh duong cao AH cua tam giac ABC.
b) Tinh sin30°, cos30°, sin 60° va cos60°.
¢) Tinh tan30°, cot30°, tan 60° va cot 60°.

60°

Loi giai

A

309

2a

B

H

C

a) AABC déu nén dudng cao AH ddng thoi cling 1a dudng phan giac ctia goc BAC .

Xét tam gidc AHB vuong tai H c6 BAH =30°

BH_AB_Za

2 2
Theo dinh li Pythagore, ta c6: 4B’

= AH? = AB* ~ BH* =(2a)’ —a* =3d’

:>AH=ax/§.
b) Ta co: sin30°=sinBAH=ﬁ:i:l,
AB 2a 2
cos30°:cosBAH:A—H: a\/g zﬁ
AB 2a 2
tan30°:tanBAH:ﬁ:L—_—£.
AH a3 3 3

AH a\/_ \/—

cot30°=cot BAH =——=
BH

Tu bai toan 5 va 6 & trén, ta co béng sau:

= AH’ + BH’

(24

30°

45°

60°

sina

1
2

oS

N|&‘

Trang: 4.
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5 A !
cosa X N2 -
2 2 2
tan o ? 1 \/5
cota \B 1 ﬁ
3
Bai toan 7. Cho tam gidc ABC vudng tai 4, co C=45° vi AB=c.Tinh BC va AC theo c.
Loi gidi
C
45°
—
A ¢ B
Ta co sinC=£:>BC= A8
BC sinC

Theo bang trén sin 45° :ﬁ nén BC :chﬁ
z 7
2
AC
Tuong tu cotC:E:AC:AB-cotC:c-cotC:c-lzc

Bai toan 8. Cho tam gidc ABC vudng tai 4, co C =30° va BC = a. Tinh céc canh AB va AC theo a.
Loi giai

30°
A C

Ta co sinC:%:AB:BC-sinC:a-sin30°

Theo bang trén sin 30° =% nén AB=a % =

NOREN

Tuong ty cosC = A¢
BC

a3

:>AC=BC-cosC=a-cosC=a~cosSO°=T.

Trang: 5.
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Bai toan 9. Cho tam gidc ABC vudngtai 4, co B= 30°, duong cao AH . Tinh ti sb g—fl va g_ll:ll’ tr do
BH
tim —

Loi giai

] 30°

Tacd AH L BC.

Xét AAHB vuong tai H, c6 B =30°(GT)
AR _ tan B = tan30° = —
BH

AABC vudng tai 4 cb B=30° (GT) — C =90°-30° = 60°
Xét AAHC vudng tai H, co C =60° nén g—g = tan C = tan 60° = /3.

BH ~AH BH \/*3

Do d6
°%CH T cH aH 5o

. PN
Bai toan 10. Trong hinh v& bén, hay tinh ti s0 20 va PN , tur do tim %

Loi giai

60°

o
N P

Xét AONP vudng tai N, ¢6 O = 60° (GT)
Tacod NP =sin Q =sin 60° :ﬁ.

PO 2
Xét AMNP vuéng tai N, c6 M = 45°

V2
>

nén ﬂ =sin M =sin45° =
PM

Trang: 6.
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vay PQ_PO PN _2 N2 V2 6
Y T PNPM 3 2 33

Bai toan 11. Tim chiéu cao cta thap canh trong hinh v& bén (két qua 1am tron dén hang phan tram).

Loi giai

60° 58m ]

C

Taco tanC = ﬁ
BC
ma C =60°, BC =5,8 (GT)

hay tan 60° = 48
5,8

5

= AB =5,8-tan 60°
AB=5,8-/3
= AB ~10,05(m)

Bai toan 12. Pé tinh khoang cach giita hai dia diém 4, B ma khong do truge tiép duoc. Chang han 4 va
B 14 hai dia diém ¢ hai bén song, ngudi ta ldy diém C vé phia bo song c¢6 chita B sao cho
AABC vudng tai B . O bén bo song chita B ngudi ta do duoc ACB=55°va BC=70 m , VO1 cac
dwr liéu d6 khoang cach AB c¢6 tinh dugc khong va néu duoc ban hay tinh 4B .

Loi gidi
_—-74A
/”’ /
- /
C _ ,
/
/
/
70 /
/
B

Trang: 7.
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Ta c6 AABC vuong tai B, c6 ACB=55°
va BC=70 m (GT)

nén £=tanC:>AB=BC~tanC
BC

=70.tan 55° = 99,97(m)
Tréa 161: Khoang cach AB tinh dugc AB = 99,97(m)
Bai toan 13. Hay viét cac ti s6 luong giac sau thanh ti s6 luong giac ciia goc nhd hon 45°.
sin 65°, cos 75°, tan 85°, cot 71°.
Loi giai
Ta c6: sin 65° = cos(90°—65°) = cos 25°.
cos 75° =sin (90°—75°) =sin15°.
tan 85° = cot (90° —85°) = cot 5°.
cot71° = tan (90°—71°) = tan19°.

Bai toan 14. Cho tam gidc ABC vudng tai A, biét AB =3cm, BC = 5cm. Tinh céc ti s6 luong giac cia
hai géc B va C
Loi giai

A

B 5 C

Ap dung dinh ly Pythagore ta co6 AC*> = BC> — AB* =5"-3" =16
= AC =4cm

sinBz?:cosC: (Vi B va C 1a hai gbc phu nhau)
3 .
cosB=g:>smC=

tanBz%:cotCz

AW WA VW LA~

cotB:%:ManC: .

Bai toan 15. Cho tam giac ABC vuong tai B, trong d6 4B =0,9cm, BC =1,2c¢m. Tinh cac ti sb lugong
giac ctia goc A d6 suy ra ti sb lugng giac ciia goc C.
Loi giai
Ta cé: AC* = AB*> + BC* (dinh Iy Pythagore)

Trang: 8.
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AC* =0,9*+1,2* =2,25
= AC=1,5cm

sinA=B = =i; cosAd=
5
4

tan 4 =

0,9 3

Vi 4 va C 13 hai gbc phu nhau , ta c6

B

A g

sinC = cosC =

9

tanC = cotC =

Alw VW
Wik s

Bai toan 16. Cho tam giac ABC vuodngtai 4 ¢c6 AC =12cm,cosC = % .Tinh tan B, cot B.

Loi gidi
A
21
B - C
Taco A—C:cosCzé hay A:E:BCZEZ.’)S(cm)
BC 5 BC 5
Ap dung dinh 1y Pythagore :
AB* =BC* - 4AC?
=35"-21° =784
= AB = 28(cm)
Vay tan B :A_ng_i va ABCcotB :i
AB 28 4 3

Bai toan 17. Cho tam giac ABC vudng tai 4, duong cao AH . Biét AB=17,BH =8. Tim sin B,sinC.
(Két qua 1am tron dén chit sé thap phan thi hai).

Trang: 9.
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Loi giai

17
15

@ @ g

B H C

Xét tam gidc AHB vudng tai H
Theo dinh ly Pythagore , tao co :
AH? = AB* -BH® =17° -8’ =225
= AH =15
Viy sin B =A—H=1—5z 0,88
AB 17

2 2
Tacé AB* = BH.BC = BC = A5 :IL=36,125.
BH 8

Vay SinC=£= 17 ~
BC 36,125
Bai toan 18. Cho tam giac ABC vudng tai A, duong cao AH . Biét HB =4,HC =9. Tinh sin B,sin C.

(Két qua 1am tron dén chit sé thap phan thi hai).

0,47.

Loi giai

Ta cd AABC vudng tai 4 c6 duong cao AH
Ap dung hé thuc h* =b'c', taco :
AH? =HBHC=49=36= AH =6

Theo dinh ly Pythagore:
AB* = AH* + HB
=6"+4’ =52
— AB~7,21
Do do sinB:i—I;z%zO,Si Laic6 BC=BH+HC=4+9=13
Tacd AC’ =BC* - AB> =13*-52-117= AC 10,82

o AH 6
Vay sinC=——~ ~
AC 10,82

0,55.

Trang: 10.
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~

) ) 4 )
Bai toan 19. Cho tam giac ABC vudngtai 4, C =a,cosa = g Hay tinh sin«,tan «,cot a.

Loi gidi
A
c b
a
B a C
4 b 4
cosa=—=—=b=—a.
a 5

Theo dinh ly Pythagore, ta c6:

2
a=b+c’=>c’=a’-b’ zaz—(%aj

= 2—Eazziach:—a
25 25
Veftysinazgz—a:a:é
a 5 5
c 3 4 3 4
tang=—=—a:—a=—=cota =—.
b 5 5 4 3

Bai toan 20. Cho hinh v€ nhu bai 10, cho tana = % Tinh sina,cosa, (Két qua lam tron dén chir sb thap

phan tha hai).
Loi giai
(Xem hinh bai 19).

Ta co tana=£=l:>b=3c
b 3

Theo dinh 1y Pythagore, ta c6:
a’=b"+c’ :(3c)2 +¢* =10 = a =10

c c 1
Do d6 siha=—=——+—=—+—~0.32
a cJ10 10
cosa=é— 3¢ iz0,95

a 10 10

Bai toan 21. Trong céc toa nha trung cu , nguoi ta thudng thiét ké doan ddc cho nguoi di xe 1an voi goc
dbc bé hon 6°. Hay tinh goc dbc , biét rang doan ddc vao sanh nha dai 4m , d6 cao cua dinh
déc bang 0,4m

Loi giai

Trang: 11.
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0,4

4

AABC vuong tai A c6 AC =4m, AB =0,4m

AB 04 1
Tacod tanC=——= =—
4 10

— C~5°4)'.

Bai toan 22. Treo quéa cau kim loai vao gia thi nghiém bang soi diy manh nhe khong dan . Khi qua cau
dung yén tai vi tri can bang , dy treo c6 phuong thang ding . Kéo qua cau khoi vi tri cin bang
mot doan nho rodi budng ra thi qua ciu s& chuyén dong qua lai quanh vi tri can bang . Khi kéo qua
cau khoi vi tri can bang , gia sir tAm A cuia qué cau cach B mot khoang 4B = 60cm va cach vi tri
can bang mot khoang AH = 20cm ( hinh v& ). Tinh s6 do goc « tao bai day va vi tri cAn bang(
Lam tron két qua dén hang don vi cia do ) .

Loi giai
B

60cm

A 20cm H

Xét tam giac AHB vuong tai H c¢6 AH =20cm, AB =60cm .

Goi a 1a goc tao boi diy AB va vi tri can bang ( Xem hinh vé ABH 13 « )
Ta co sina =A—H=§=l:>a ~19°
AB 60 3
Vay a~19°.
Bai toan 23. Hinh v& bén m6 ta mot chiée thang co chidu dai AB=4m dugc dit dua vao tuong ,
khoang céach tir chan thang dén chan tuong 1a BH =1,5m. Tinh goc tao bdi canh 4B va phuong
nam ngang trén mat dat ( Lam tron két qua dén hang don vi ciia do ) .

Loi giai

Trang: 12.
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~—

Goi a 1a goc tao boi canh 4B va phuong nim ngang trén mat dat ( goc ABH ).
Xét tam giac AHB vuong tai H c6 BH =1,5m,AB=4m.

, BH 1,5
Tacd :cosa=——=
AB

=0,375 .

Do dé a~68°
Vay goc tao boi canh AB va phuong nam ngang trén mit dat khoang 68°

I1. Chitng minh cac hé thirc lwgng giac

Bai toan 24. Hiy sir dung dinh nghia cac ty s6 lugng gidc ctia mot goc nhon dé chimg minh : Vi goc nhon
a tuy y,taco

sina cosa
a)tana = b) cota =—

cosa sina
¢) tana.cotar =1 d) sin*a+cos’a =1.

Loi gidi
B
b
C
o
A a C

. . o A o C c

a) Theo dinh nghia ty so lugng gidc ta cd : sina =—;cosa =—
a a

Bién d6i vé phai : =—:—=—=tana (dpcm)

sima b ¢ b
cosa a a c

b) Chirng minh tuong tu cau a.

b c
c)Tacod tana =—;cota =—
c b

<4y o b c
Khi do6 ta co vé trai : tana.cota:—.gzl (dpem)
C
.. b . : ) ¢
d)Taco sinag =—=sin"a =— , tuong ty cos” a=—
a a a

Trang: 13.
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2 2

2 2 2
c© b +c¢ a

=sin’a+cos’a=—+—5=—-5—=—5=1 (dpem)

a a a a

Bai toan 25. Cho tam giac ABC vudng tai 4. Chtng minh ring AC = S%HB .

AB  sinC
Loi giai
A
B C

Taco sinB :A—C;sinC:Q
BC BC

sinB_ AC AB _AC
sinC  BC BC AB

Vé phai : (dpem)

Bai toan 26. Cho tam giac ABC vuong tai 4, va B=a . chimg minh rang:

b) 1+cot’ a =— !

a) 1+tan’ o = > >
cos” a sin” &

Loi gidi

A

B C

a)Theo dinh nghia ty sb luong giac ta co

AC 5 AC?
tanag =——=tan" o =——;
AB B
2 2 2
Vétrai 1+tan’ o =1+ AC2 = 48 +;4C
AB AB
BC? 1 1
Cz = 2= >— (dpem)
AB (ABJ cos” o
BC
2
b) Chung minh tuong tu , ta c6 cota = AB =cot’ a = A32
AC AC

2

Vé trai 1+cot’ a =1+ 5
AC

Bai toan 27. Cho goc nhon e . Hay rit gon céac biéu thic sau:

Trang: 14.
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2
a) A=(sina+cos a)2 +(sin2 a —cos’ a)

b) B =sin’ a +cos® & +3sin” ar.cos’ «
x . ) 2 o x., .
Huwéng dan: Stir dung hang dang thic (A *B ) dé khai trién rdi 4p dung hé thirc sin® o +cos’ @ =1
( Chung minh ¢ bai 32)
Loi giai
. 2 . 2
a) A=(sina+cosa) +(sm2 a —cos’ a)
_( -2 2 . .2 2 .
=(sin“ @ +cos a)+251nacosa+(s1n a +cos a)—Zsmacosa

=1+1=2

b) B =sin’ a +cos® o +3sin” ar.cos’ «

= (sin2 a)3 +(cos2 a)3 +3sin” ar cos’ Ot(sin2 a +cos’ 05)

= (sin2 a)3 + (cos2 a)3 +3sin* e cos’ a +3sin’ acos* o

= (sin2 a +cos’ a)3 =1 =1.

Bai toan 28. Cho goc nhon ¢ . Chiing to rang gia tri cia biéu thirc sau khong phu thudc vao goc nhon o
M =(tana +cot05)2 —(cota —tanoz)2 .
Loi giai
M =(tana +c0t0¢)2 —(cota —tanoc)2
= (tana +cota +cota —tana[(tana +c0ta)—(c0ta —tan 05)])

=2cota[tan & +cotar —cot  + tan & |

=2cota.2tana =4cota.tana =4

Bai toan 29 . Chimg minh rang gia tri cta biéu thirc sau khong phu thudc vao goc a (0° <a< 90°) .

(cosa —sin a)2 —(cosa +sin a)2

cosa.sina
Loi giai

(cosa —sin a)2 —(cosa +sin a)2

Ta co -
cosa.sina

cos” o — 2 cos sa sin ¢ + sin® a—(0052 a + 2sin @ cos & + sin® a)

cosa.sina

_1-2cosasina—1-2sinacosa

cosasina
_ —4cossasina 4
cosasin o

Chung t6 biéu thirc khéng phu thude vao goc «

Bai toan 30. Cho tam giac nhon ABC c¢6 BC =a;CA=b; AB =c. Chung minh rang :

Trang: 15.
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a b ¢
sind sinB sinC

Loi giai

: AH . AH
Ké duong cao AH ta c6: sinB=——;sinC=——
AB AC

:sinB_AH_AH_AC_é
sinC AB AC AB ¢
b c

sinB  sinC’
b

sinA sinB

a b c
= = dpcm ).
sinA sinB sinC( pem)

Tuong tu :

Do d6 :

. s 1 .
Bai toan 31. Cho tam gidc nhon ABC . Ching minhrang : S ;. = EAB +AC-sin 4

Loi giai

Vé CH L AB (H € AB)
Ta c6: CH=AC-sinA
Do do: S ;0 =%AB'AC-sinA.
Bai toan 32. Cho « 1a goc nhon tao bdi hai duong chéo AC va BD cua tir gidc ABCD.
Chimg minh rang : S, = %AC ‘BDsine .

Loi giai

Trang: 16.
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C
B
A o
Goi Ola giao diém hai duong chéo ACva BD.
K¢ BH 1L AC,DK 1 AC.
Céc tam giac vuong BHO va DKOco6: BH=0B:sina va DK =0D-sin«a (1)

Tacd: Sypep = Sape +Sanc

=lAC-BH+lAC-DK
2 2

:%AC(BH+DK) )

1 . .
Thay (1) va(2),tacod: S,zcp =5AC-(OB-sma+OD~sma)

= %AC(OB +OD)sin

:lAC-BD-sina
2
Ap dung : Cho ti gisc ABCD, hai dudong chéo ACva BD cat nhau tai O
biét AOB=60"; AC =4,2cm ;BD = 6,5cm . Tinh dién tich t& gidc ABCD .
Hudéng dan : Str dung ngay két qua ctia bai toan trén ta 6 :
Sascp :%AC-BD-sin60° :%-4,2-6,5-sin60° ~11,824cm’
Bai toan 33. Cho tam giac ABC vudng tai 4. duong cao AH .
a) Chimg minh rang : sin’ B = H—C
BC
b) Chimg minh rang : sin2C = 2sin C-cosC

Loi giai

B C

a) Xét tam gidc vuong AHB

Trang: 17.
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: AH AH’®
Theo dinh nghia ty s6 luong gidc ,tacd : sinB=—=sin’ B = 1
inh nghia ty ong g 2B AR? (M
Xét AAHB va AAHC vudngtai H
C6: Ai=C ( cung phu voéi ZA3)
Tuong tu co : A.=B ( cung phu véi 6)
Do d6 : AAHBV)ACHA(g—g):ﬁ:@:AHZ:HB-HC (*)
HC AH

Chtrng minh tuong tu, tacé : AABC > AHBA(g-g)

ﬁ:B_C:A]y:HB.BC (**)

HB AB

AH’ HB-HC HC

Thay (*) (**) vao (1), tacod: sin’B= = =,
Y ) vao () AB’ HB-BC BC

b)

K¢é trung tuyén AM ta co: MA=MC = MB = BTC

hay AAMC cantai M = MAC =C = AMH =2.C ( gbc ngoai cia AAMC)
AH AH 24H

——  AH
Xét tam giac vudbng AHM taco : sin AMH =—— hay sin2C = = = 1
8 8 am v BC e W
2
Ma AC?=BC-CH=sinC-cosC = 'CH=AH (2)
BC-CH BC

Tu (1) va(2) c6 sin2C =2sinC-cosC.
Bai toan 34. Cho tam giac ABCcantai 4 ¢c6 AB=AC =1cm va A=2a (0° <a< 45°)céc duodng cao

ADva BE. (—%)x-yz 2%,

a) Chimg minh ring : A4DC « ABEC.
b) Chung minh : sin 4 =2sina -cos«a

Huwéng dén: Vi cau b) dé chimg minh dang thic , ta dua hai biéu thirc vé cing mot biéu thirc thir ba . Dya
vao cac h¢ thuc lugng giac trong cac tam giac vuong .

Loi giai

Trang: 18.
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Pt T
D

a) Dé thay : AADC > ABEC (g.g)

b) AABCcan tai A nén dudng cao AD ddng thoi 1a duong phan giac

BAD-CAD_A_2a _,
2 2

Xét tam giac vuong ABD c6 : BD = ABsin BAD =1sina
AABCcan tai A nén duong cao 4D ddng thoi 1 duong trung tuyén nén
BC=2BD=2sina

Xét tam giac vuong CEB ¢6 : CBE=CAD=a ( cung phu véi C )

Ta co: BE = BC.cos CBE = BCcosa = 2sinacosa (1)
Xét tam giac vudng AEB c6: sinA = ]?_A]}Z = % =BE (2)

T (l)va(2)co: sind=2sina-cosa ( dpcm)
Bai toan 35. Cho hinh binh hanh 4BCDc6 AC 1a duong chéo 16n . Ké CH vudng goc v6i AD(H e AD)
va CK vudng goc v6i AB(K € AB)
a) Ching minh : ACKH « AABC'.
b) Chung minh : HK = ACsin BAD.

Loi giai

A D H

a) Ta c6: AB//CD(gt)= BAD =CDH ( ddng vi )
Tuong tu : AD //BC = BAD = KBC.
Nén KBC = CDH
CK CB CK CB

Do d6 : ACKB» ACHD(g.g) = —-=—— maCD=AB= (1)
CH CD CH 4B

Trang: 19.
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Lai c6 : AB// CD ma AK L CK = CD L CK hay KCD = BKC = 90’

Mat khac ABCla goc ngoai cua ABKC nén
ABC =BKC+Ci =90 +C,
Laicé: IZC\Hzlza)+62 =90"+C, ma C; zaz(cmt)
— ABC=KCH
Tur (1) va (2) c6 : ACKH © ABCA(c.gc)
Taco: ACKH » ABCA (cmt)
HK CK .

~> —3inKBC = HK = CA-sinKBC ma BAD = KBC (cmt)

= =
CA CB
Do d6 : HK = ACsinBAD (dpcm)

2)

Bai toan 36. Cho AABCnhon , duong cao AH . Goi M,N 1an luot 13 hinh chiéu cia H trén ABva AC.

a) Chirng minh : AM.AB=AN.AC.

b) Chirng minh : S _ sin® B.sin” C .
ABC

Loi giai

M S s

F Lo H D,
a) Xét tam giac vuong AHB vudng tai H c6 duong cao HM (gt)
Theo hé thiuc b* =a-b ,tacd: AH’ = AM.AB
Tuong ty véi AHC ,taco: AH?> = AN.AC
Tu (1) va(2) c6: AM.AB=AN.AC.
b) D& thiy : AAMN @ AACB(c.g.c)

AM 2 2
Nén : Vé& trai : S =( j = AM2
ACB AC AC
2
sinB=E:>sin2B= 5 4
o AB AB w2 AH
Laico: =sin"Bsin"C=————
. AH ., . AH’ AB?-AC
sinC=——=sin"C= 5
AC AC

Thay AH" = (AB.AM)’ = AB*.AM” vao (3) ,taco:
AB*-AM’  AM’ _ Saus

5 = 5 =sin’Bsin’C .
AC”-AB AC S sc

sin® Bsin’C =

Bai toan 37. Cho AABC nhon , dudng cao AH . Ching minh ring :

BC
cotgB+cotgC

a) sind+cosA>1. b) AH =

(1)
2

3)

Trang: 20.
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Loi giai

L
B H c

. CK AK

a) Ké CK L AB. Xét AMKC ta¢o: sind=—— ; cosd=—

AC AC

s sin A+cosA = % >1 ( Vi theo bét ddng thirc tam gidc CK + AK > AC)
b) Taco:
BC=BH+HC=AHcot B+AHcotC
= AH(cotB+cotC)
BC
cot B+cotC
Bai toan 8. Cho AABCnhon , cac duong cao 4D ,BE,CF .

= AH =

Chung minh rang : Sper _ 1-cos* A—cos’B—cos’C
ABC

Léi gidi
A
E
F I g o
o \
B D ¢
. AE 4B
Dé thay AAEB » AAFC(g.g) > ——=——=>AAEF < AABC (c.g.c)
AF  AC
2
Do d6 Saer _ (ﬁj =cos” A.
SABC B

Ching minh tuong tu co :
2
Sape _ (@j =cos’B
Swuc AB
SCDE

2
(C—Dj =cos’ C
Sens  LAC

ma Sppp =S, — S —Spor — Scpe

Trang: 21.



PHAN LOAI VA GIAI CHI TIET CAC DANG TOAN 9

SDFF _ SABC _ SAEP SADF SCDE

= - - =1-cos’ A—cos’ B=cos’C (dpcm)
SABC SABC SABC SABC SABC

I11. So sanh cac ti s6 lwong giac
( Khong dung bang sd va may tinh )

Bai toan 39. Hiy sip xép cac ti s6 lwong giac sau ddy theo thir tu ting dan ( co giai thich , khong dung
bang s6 va may tinh )

a) sin40";cos28 ;sin 68 ;cos 88’ ; b) tan 65 ;cot42 ;tan 76 ;cot 27
Huéng dan : Dung ti s6 luong giac cta hai goc phu nhau dé dua vé cing mét loai ( néu can )
Thuong thi dua vé sina va tane vi :
Khi géc nhon ¢ ting tir 0°dén 90°thi :
+) sin va tana tang
+) cosa va cota giam
Loi giai
a) cos28° = sin(90° - 28°) = sin62°; cos88° = sin(90° — 88°) = sin2°
ma sin2° < sin40° < sin62° < sin68°
=> c0888° < sin40° < c0s28° < sin68°
b) cot42° = tan(90° — 42°) = tan48°; cot27° = tan(90° — 27°) = tan63°
Ma tan 48° < tan63° < tan65° < tan76°
=cot42° < cot27° < tan65° < tan76°.
Bai toan 40. So sanh:
a) sin72° va cos18Y%;
b) cos72° va sin18;
¢) tan72° va cot18Y;
d) cot72° va tan18°;
Loi giai
a) Ta c6: sin72° = cos(90° ~72°%) = cos18°.
b) Ta c6: c0s72° = sin(90° — 72°) = sin18°.
¢) Ta c6: tan72° = cot(90° — 72%) = cot18°.
d) Ta c6: cot72° = tan(90° — 72°) = tan18°.

Bai toan 41. Hay sip xép cac ti s6 lwong giac sau ddy theo thir ty giam dan (co giai thich, khong dung
bang sd va may tinh).

a) sin25%; cos15%; sin50°%; c0s67°30'.
b) cot35%; tan48°; cot44’; tan53%; cot39°.
Huéng din: Nhw bai 33 ¢ trén.

Loi gidi
a) cos15° =sin(90° - 15°) = sin75°
c0s67°30" = sin(90° - 67°30")= sin22°30'

Trang: 22.
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ma sin75% > sin50° > sin25° > sin22°30'

= cos15° > sin50° > sin25° > c0s67°30'

b) cot35° = tan(90° - 35%) = tan55°

cot44® = tan(90° - 44°) = tan46°

cot39° tan(90° - 39%) = tan51°

ma tan 55° > tan53° > tan51° > tan48° > tan46°

= cot35° > tan53° > cot39° > tan48° > cot44”.

Bai toan 42. Khong ding bang sé va may tinh hay so sanh:
a) sina va tana b) cosa va cota

Loi giai

) ) sina . ) )
a) Ta co: tana > sina < > sin o < sina>sin a.cosa

cosax

. sina sina.cosa
(vi 0°<a<90°) < = = 1>cosa(*)

sin o sin
(vi 0° <a<90° =sina>0)

Diéu cudi cing (*) ludén ding véi 0° < o < 90°

A , cosa .
b) Tuong tu cau a ta cd: cosa > cota < cosa < & sin@.cosa < cosa

Sin o

<> sina <1 ( ludn ding véi 0° <a <90°)

Cach khac: a) dung AABC vuong tai A co C=a
.- AB AB
Tacd sinag =——:; tanax =——
B AC

Ma BC > AC ( canh huyén 16n hon canh goc vudng)

AB _ AB B y

= —<—

BC AC

hay sina <tana.

Bai toan 43: Khong dung bang s va may tinh hiy so sanh:
a) sin32° va tan32° b) cos35° va cot35°
¢) sin25° va cot65° d) cos54° va tan42°
Loi gigi

sin 32°

Ta cé: tan32° >sin32° < 5 >sin 32" < sin32°>sin 32°%co0s32°

cos3
(vi cosa >0) < 1>c0s32° (luén dung)
b) Theo cau b bai 49 ta c6: cos35° < cot35°.
¢) cot65° = tan(90°- 65°) = tan25°

theo cau a bai 49 ta c6 sin25° <tan25° Do d6 sin25° < cot65°

Trang: 23.
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d) cos54° = sin(90° — 54°) = sin36° < tan36° < tan42°

Vay cos54° < tan42.

Bai toan 44. Hay sap xép cac ti s6 luong gidc sau day theo thir tu ting dan (co giai thich, khong dung

bang s6 va may tinh): cot36°; tan72°; cot21°; sin54°.
Loi giai

cot36° = tan54°; cot21° = tan69° va sin 54° < tan54°
Ta c6: sin54° < tan54° < tan69° < tan72°
=> 5in54° < cot36° < cot21°< tan72°.

IV. This gia tri ciia cac biéu thirc lwgng gidc

Bai toan 45. Khong dung bang s6 va may tinh hiy tinh:
a) sin”10° +sin” 20° +...+sin*> 70° +sin” 80°

b) cos’12° +cos” 78° +cos’ 1° + cos® 89°.

Hudng dan: — Dung ti s6 luong gidc cua hai goc phy nhau.

- St dung céc h¢ thirc lugng gidc da dugce chiing minh ¢ bai toan 30;31; 32; ...

Loi giai

a) sin®10° +sin” 20° +...+sin” 70° +sin* 80°

= (sin2 10° +sin” 80° ) + (sin2 20° +sin* 70° ) + (sin2 30° +sin” 60° ) + (sin2 40° +sin’ 500)

= (sin2 10° + cos*10° ) + (sin2 20° + cos*20° ) + (sin2 30° + cos®30° ) + (sin2 40° + cosz400)

=1+1+1+1=4.
cos’12° +cos” 78° + cos’ 1° + cos” 89°
= (cos2 12° +sin*12° ) + (cos2 1° +sin’ 10)
=1+1
=2.
Bai toan 46: Khong dung bang s va may tinh, hay tinh:

2sin55°

A=sin*14° +sin”* 76° + tan1°.tan 89° — -
cos35

0
B=tan67° +cos’ 16" —cot 23° + cos® 74° — cot37

tan 53°

Loi giai
2sin55°

A=sin?14° +sin’* 76° + tan1°.tan 89° — 5
cos35

2sin55°

= sin’14° + cos’14° + tan1".cot1° - ——=
sin55

=1+1-2

Trang: 24.
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=0
0
B=tan 67" +cos* 16" —cot 23° + cos® 74° ——C0t37o
tan 53
0
- (tan 67° —cot 23° ) + (cos2 16° +cos” 74° ) _Cot57 370
cot37

:(cot23° —cot23°)+(cos2 16° +sin? 160)—1
=0+1-1=0

i
Bai toan 47. Cho tanq = 3. Tinh S>¢ 75

cosa —sin o

Huéng din: Vi 0° < a <90° => cosa > 0 chia ca tir va mau cho cosa dé dua vé tana .

Loi giai

cosa sina
+

Chia ca t&r va mau cho cosa ta co:

cosa+sina _ cosy cosg  lttana 1+3

cosa—sing €osa _sina l-tana 1-3

cosax CoSa

sin’x — cos’x

Bai toan 48. Tinh gi4 tri ciia biéu thic B = . Cho tanx =+/3.

SIn X.cOs X
Huéng dan: Pua vé tanx ta chia cd tr va mau cho cos’ x.
Loi giai

. 2 2
sin“x cosx 5
Ta c6: B:coszx_ms%c:tanzx—l_(ﬁ) 1y ap

sinx.cosx tanx V3 V33

2
COS X

sin‘a —cos’a
3

Bai toan 49. Cho tana =3.Tinh A =— —.
sin"a + cos’a
Loi giai

sin &

y . . 3
Taco: tana =3 = =3=sina =3cosa = sin’ a =(3cos )

coSa

(3 cosoc)3 —cos’a _ 27cos’a—cos’a _ 26cos’a 13

(3 cosa)3+0053a 27cos’a +cos’a  28cos’a 14

A=

sin®x  cos’x
3. ooy tanx—1 3-1 26 13
, .. 4_ COSX COS’X _ _ _<v_
Céch khac: 4=-- = =—=—_—_=—.
s1nx+cosx tan> x+1 3°+1 28 14
cos’x  Ccos’x

Bai toan 50. Cho sina.cosa = 0,48.Tinh sin’a + cos’a..
Loi giai

, . 2 . .
Ta co: (sma +cos a) =sin’a +cos’ @ +2sina.cosa

-2

Trang: 25.
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(sine +c0s05)2 = 142.0,48

12_4

=14+2.—=
25 25

. 7
:s1na+cosa:§

. , . 3 . . .
Ta lai co: (sina+cosa) =sin’ o +cos’ o +3sina.cosa(sina +cos )

. . 3 . .
sin® a +cos’ a = (sina +cosa) —3sina.cosa (sina +cosa)

3
(7) 3127 343 252 91 .

5) 7255 125 125 125
Bai toan 51. Tinh sé do goc nhon « biét: Cach khac: cos’a —2sin’ a = %
Loi giai

, . 1 ) ) 1
Ta co: cosza—2s1n2a:Z<:>1—sm2a—2$1n2a =

<:>1—35in2a=l<:>—3sin2a=l—1=_—3
4 4 4

& sin’ a zicsina:%:sinwo(sina >0)

Vay a =30°
IV. Dung géc o khi biét mot ti s6 lwong giac.
e s , L 4
Bai toan 52. Dyng g6c nhon a bict sina = 3
Hwéng din: Ta biét rang sina va cosa 1ati s6 gilta mot canh goc vudng va canh huyén. Vi
vy dé dung duoc goc a ta dua vé dung mot tam gidc vudng biét mot canh goc vudng va canh

huyén. Sau d6 sir dung dinh nghia dé nhan ra géc « .

1
yl
I
I
I

B

Loi giai
+ Dung goc x/Aj/ =90°. Lay mot doan thang lam don vi.
+ Trén tia Ay dat AB = 4.

+ Dyng duong tron tim B béan kinh bang 5.

Trang: 26.
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+ lay C la giao diém cua (B;5) va tia Ax.
+ Nbi B va C ta duoc ACB chinh 13 goc a can dung.
4

That vay: Ta cé sina = @ =—.
CB 5

Bai toan 53. Dung goc nhona biét cosa =0,25.

Huwéng din: Tuong ty nhu bai 52.
Loi giai

T~
' y

A C

+ Dung goc ;4} =90°. Ldy mot doan thing 1am don vi.
+ Trén tia Ax lay diém B sao cho AB=1.

+ Dung dudng tron tim B ban kinh bang 4.

+lay C la giao diém cua (B;4) va tia Ay .

+ Nbi B va C ta duoc ABC chinh 14 goc a can dung.

That vay: Tacd cosa :ﬁzl:(),zs_
BC 4

Bai toan 54
. % 3 , iy 3
a) Dung goc nhon a bict cota = 5 b) Dung goc nhon & bict tana = r

Huéng ddn: Ta d3 biét tan o va cot o 12 ti s gitra hai canh goc vudng. Vay dé dung duoc goc
o ta dua vé dung mot tam giac vudng biét hai canh cua goc vudng. Sau d6 st dung dinh nghia
dé nhan ra goc o .

Loi giai

Trang: 27.
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Dung goc @ =90°.
Trén tia Ax 1dy C sao cho AC=2.
No6i B va C ta duoc chinh 1a géc o can dung.
That vay: cota = ﬁ = i
AC 2

Cau b. hoc sinh tu lam.

Trang: 28.
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Trang: 29.
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Chuong IV. HE THUC LUQNG TRONG TAM GIAC VUONG

Bai 12. MOT SO HE THU'C GIUA CANH, GOC
TRONG TAM GIAC VUONG VA UNG DUNG

PHAN A. KIEN THUC CAN NHO

1. H¢ thirc gitra canh va goc trong ctia tam giac vuong

A

B* C

Dinh ly 1. Trong tam giac vudng:
* Moi canh géc vudng bang canh huyén nhan véi sin goc doi hodc nhan véi cos goc ke.
b=asinB=acosC,c=asinC =acosB.

* Moi canh gbéc vudng bang canh géc vudng con lai nhan véi tan goéc doi hodc nhan véi cot goc
ké.

b=ctanB=ccotC;c=btanC=bcotB.

2. Gidi tam gidc vuodng

Trong mdt tam giac vudng, néu cho biét trude hai canh (hoac mogt gdc nhon va mot canh) thi ta

s& tim duogc tat ca cac canh va cac goc con lai ciia tam gidc vuong do.

Bai todn nay goi 1a bai toan giai tam giac vuong.
PHAN B. PHAN LOAI CAC BAI TAP
1. Tinh canh géc vudng khi biét canh huyén va mét géc nhon
Bai toan 1: Cho tam gidc 4ABC vuong tai 4 ¢c6 BC=3cm, B =54°. Tinh ABva AC.

Loi giai

A

54°
B* C

Tacd AABC,vudngtai A cb B=54°va canh huyén BC=3cm.

Theo dinh Iy vé hé thirc v& canh va goc ctia tam gidc vudng, ta co:
AB = BCco0s54°=3.c0s54°~1.76 (cm).

AC = BCsin54° =3.sin 54° = 2,43(cm) .

Trang: 1.
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Bai toan 2: Cho tam giic vudng c6 canh huyén bang 20 cm va mot goc nhon bang 25° (xem hinh vé&
bén). Tinh x, y (két qua lam tron dén hang phan trim).

Loi giai

25°

20 cm

Tam giac dd cho vudng c6 canh huyén bang 20 cm, canh goc vudng x c6 goc ké bang 25°.
Ta cod: x=20.cos25°~18,13(cm).
Tuong tu canh gbc vudng y cb goc ddi bang 25°.
Ta co: y=20.sin25°~8,45(cm).
Bai todn 3: Mot can cau dang nang mot khéi gd trén song biét tay cau 4B co6 chiéu dai 16 mva nghiéng
mot goc 42° so véi phuong nim ngang (hinh v&). Tinh chiéu dai BC cta doan day cap (két qua

lam tron d&én hang phan muoi).

y C

Loi giai

Tam gidc ABC vudng tai C c¢6 canh huyén 4B =16m, BAC =42°.
Theo dinh 1y vé hé thirc vé canh va goc ciia tam giac vudng, ta co:
BC = AB.sin BAC=16.5in42°~10,7 (m).
Bai toan 4: Mot chiéc thang dai 3m . Can dat chan thang cach chan tudng mot khoang bang bao nhiéu mét

(lam tron két qua dén sb thap phan thir hai) dé no tao duge v4i mat dat mot gbc “an toan” (tac la
dam bao thang chic chéan khi str dung) (xem hinh v&).

Trang: 2.
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3‘,]]

65°
C A

Xét AABC vuong tai A c6 C=65°va BC=3m
Tinh AC.
Theo dinh 1y vé hé thirc vé canh va goc ciia tam giac vudng, ta co:
AC =BCcosC =3.c0s65°~1,27(m).
Vay dé dam bao thang chéc chin khi st dung can dit chan thang cach chan tuong 1,27 m.
Bai toan 5: Mot khuc song rong 250 m. Mot con do chéo qua song bi dong nude day xién nén phai cho
khoang hai 320 m méi sang dugc bo bén kia. Hoi dong nudc da dy con do di léch mot goc o
bang bao nhiéu d6 (lam tron dén phut)? (Xem hinh v&).
Loi giai

= 1 _ / =
1
i
i By .
i g
: ,’f R Qs,
1 f l;;V
: f
1 i
=
P
22 : B
k

AABC vudng tai A4 co canh goc vudng AB =250m, canh huyén BC =320m. Theo dinh li v&

hé thirc vé canh va gbc cua tam gidc vuong, ta co:

Trang: 3.



PHAN LOAI VA GIAI CHI TIET CAC DANG TOAN 9

AB = BCcos B hay 250=320.cosa

250
cosa =——

320
o =38°37

Dong nudc da dé con do di 1éch mot goc bang 38°37' .

Bai toan 6. Mot chiéc may bay bay 1én v6i van tbc 500 km/h duong bay tao v6i phuong nam ngang mot
gbéc 30° (hinh v& bén). Hoi sau 1,2 phut, may bay bay 1én cao dugc bao nhiéu km theo phuong
thang dimg?

Loi giai

2. 1 .
boi 1,2 phut =— gio.
p 50 g
Tacd AB la quang duong may bay bay 1én trong 51—0 gid véi van toc 500 km/h.

AB=500 - 2~ =10 (km)
50

Tam giac ABC vudng tai H c6 canh huyén AB =10 km, A=30°. Theo hé thac vé canh va
gdc cua tam gidc vuong ta c6: BH = AB. sin A =10.5in30° = S(km)

Vay sau 1,2 phut (tirc % gi®) may bay bay 1én cao dugc Skm theo phuong thing dimg.

Bai toan 7. Ca nd du bay 1a mot tro choi thé thao mao hiém duoc ua chudng trong d6 nguoi choi dugc deo
du va duogc cano kéo bay 1én dé thudng ngoan canh bién tir trén cao (xem hinh v€). Biét do dai
ctia diy kéo AC =160m va goc tao boi ddy kéo va phuong nam ngang ACB = 25°.

a) Tinh d6 cao AB clia nguoi choi so v6i mit bién.

b) Mubn bay cao 75 m thi diy kéo phai dai bao nhiéu mét (Iam tron két qua dén hang phan
muoi mét)?

Trang: 4.
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Loi giai
a) Tinh d9 cao 4B la canh géc vudng clia tam giac vuéng ABC , biét canh huyén 4C =160m
va ACB=25° .

Theo dinh 1y vé hé thirc lugng trong tam giac vudng ta co:

AB = AC. sin ACB=160. sin25° ~ 67,6 (m).
b) Khi 4B =75 m. Tinh AC..

Theo dinh 1y vé hé thirc lwong trong tam gidc vudng ta co6: AB= AC.sin25° hay
75=AC.sin25°.

75

Suy ra: AC =
sin 25°

~177,5 (m).

Mubn bay cao 75 m thi diy kéo phai dai 177,5 m.
IL. Tinh canh géc vudng khi biét canh goc vudng con lai va géc nhon.

Bai to4n 8. Tinh canh goc vuéng x ctia tam gidc vudng clia mdi tam giac vudng trong hinh v& dudi day
(Keét qua 1am tron dén hang phan tram).

32

inh a Hinh b
Loi gigi

Hinh a. Tam giac & Hinh a vudng c6 mot canh goc vudng 13 9, goc nhon d6i dién véi canh dé
la 32°. Tinh canh goc vuong con lai.

Theo dinh 1y vé hé thirc lvong trong tam giac vudng, ta co:x =9. cot32°~ 14,4 .

Hinh b. Tam giac & Hinh b vudng c6 mot canh goc vudng 1 5, goc nhon ké véi canh d6 1a 48°
. Tinh canh goc vudng con lai.

Theo dinh 1y vé hé thirc lugng trong tam gidc vudng, ta co:x =5. tan 48° ~ 5,55

Bai toan 9. Tinh cac d6 dai x, y trong hinh v& bén. (Két qua lam tron dén hang phan tram).

Trang: 5.
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Loi gidi
Tam giac ABC vuong tai B.
Theo dinh Iy vé hé thirc lwong trong tam giac vudng, ta co:
x=AB=BC.tan55°=5.tan55°~ 7,14.
Tuong tu: BC=A4C.cosC =y .cos55°.

BC 5
Vay y = = ~8,72.
c0s55°  co0s55°
Bai toan 10. Bong trén mit dat ciia mot cdy dai 25 m . Tinh chiéu cao cta ciy (Iam tron dén hang don vi),
biét rang tia nang mat troi tao voi mat dat goc 40° (Xem hinh ve).

Loi giai

Ta thiy chiéu cao cua cdy dbi dién v6i goc 40° (gbc tao boi tia ning mat troi va bong cua cay
trén mat dat).

Theo dinh ly vé h¢ thirc lugng trong tam gidc vudng ta co: /=25 . tan40° ~ 21 (m).
Vay chiéu cao cta cdy 1a: 21 m

Bai toan 11. Tam giac ABC ¢ hinh v€ bén (co A= 90°) mo ta cot co0 AB va bong ning cua cot co trén
mit dat 1a AC . Nguoi ta do duge do dai AC =12 m va C =40°. Tinh chiéu cao 4B cua cot
c0O (lam tron dén két qua phan tram cuia mét).

Trang: 6.
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B

40°
A 12 m C

Loi giai
Ta c6 tam gidc ABC vudng tai A c6 canh goc vudng AC =12 m va goc ké voi canh d6 bang
40°, chiéu cao cua cot co0 AB 1a canh goc vudng con lai.
Theo dinh 1y vé hé thirc lvong trong tam giac vudng ta co:

AB=AC.tanC =12 . tan40°~10,07(m).

Bai toan 12. Tim chiéu rong d cia dong song trong hinh v& bén (1am tron dén mét)

Chiéu rong d cua dong song 1a mot canh cta tam giac vudng khi biét canh kia 50 m va goc
nhon o =40°

Theo dinh 1i v& hé thirc lugng trong tam gic vudng, ta co:
d =50tan40° ~ 42(m)
Vay chiéu rong ciia dong song khoang42m.

Bai toan 13. Mot ngudi ding tai diém A, cach guong phang dit ndm trén mit dat tai diém B1a1,2m, nhin
thay hinh phan chiéu qua guwong B ctia ngon cay (cdy ¢ gbc & tai diém CcachBla 44,8m,B
nam giita A vaC). Biét khoang cach tir mat dat dén mat nguoi d6 1a1,65m . Tinh chiéu cao cua
cay (xem hinh v¢).

Loi giai

Trang: 7.
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1,65

A12B 4.8 C

Goi a la A/Bi),ta co (ﬁ:a(gt)

AD 1,65

Xét tam giac ABD vuong tai A, ta co: tana=——=
AB 1,2

Xét tam gidc BCE vudng taiC .
Theo dinh Ii vé hé thtrc luong trong tam giac vudng, ta co:

CE =BC . tano = 44,8 .11’65

~ 6,6(m)

Vay chiéu cao cta cay 1a 6,6 m.

III. Giai tam giac vuong

Bai toan 1. Giai tam giac ABC vuong tai Aco BC =a,AC =b,AB = c, trong cac truong hop sau (lam
tron két qua do dai dén hang don vi, s6 do goc dén do).

a)a=21,h=18
b)C=50°, a=8
¢)C=30° c=5

d)C=30°,b=10

e)c=4,b=06
Loi giai
~ B
a) Ta co: cosCzézgzé,suyraC:M"
a 21 7
~ c a=21
= B=90"-31°=59°
Theo dinh Ii vé hé thtrc lwong trong tam giac vudng, ta co:
A b=18 c

Trang: 8.
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c=asinC=21sin31"~11.
b) Ta c6 tam giac ABC vuong tai A,
c6 C=50°=B=90°-50° =40°

Theo dinh 1i vé hé thirc luong trong tam gidc vudng, ta co:
¢ =asinC =8.5in50° = 6.

Tuong ty b =a.cos C =8.cos50° = 5.
¢)Ta c6 tam giac ABC vudng tai A :C =30° = B =90" —30° = 60".

Theo dinh 1i vé hé thtrc lugng trong tam giac vudng,ta co: B
¢ =a.c0t30° = 5.cot30° = 5+/3.
a
c=5
c=asinC=a= ,C =— > =10.
sinC  sin30°
i ic: u! 30°
Cach khac: A 5
Dé tinh canh huyén a. Vi ABCvuéng c6 C=30° va ¢ =5nén
canh huyén a=10
d) Tam gidc ABC vudng tai A, c6 C=30°— B= 90°-30°=60°.
Theo dinh i vé hé thirc lugng trong tam gic vudng, ta c6: B
¢ =b.tan30" =10.tan90" = # c a
10 2043
b=acosC=a= = - = ] 30°
cosC cos30 3 A =10 o
Nhan xét: Khi AABCvuéng tai A co C=30°vac= # ta két luan a = #.
e) Tam giac AABC vuong tai A . B
Theo dinh li vé hé thirc lugng trong tam gidc vudng, ta cé:
b=c.tanB:>tanB=é=§=g ¢ = dom 2
c 4 2
Suyra B=56"=C =90 —56" =34". A %

b 6
sinC sin56°

Laicoé b=a.sinB=a= 7.2(cm).

Bai toan 2. Giai tam gidc ABC vuong tai A biét:

sinC=0,6 va AC=6.

Trang: 9.
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Loi giai
6 A

Tacé sinC=0,6=> =3 _AB
10 5 BC

s}

:AB:%BC

Ap dung dinh 1y Pythagore : BC* = AB* + AC?
3 2
= AC? =BC? - AB?* = B(C? —(g BC)

=> 6" =BC’ —iBC2 =6 =£BC2
25 25

2
=>BC® =16—6= 56,25=BC=17,5
25
Ap dung dinh 1y Pythagore: a’> = b> + ¢’
=c’=a’-b*=(7,5)-6"=20,25

=c=4,5
Vi sinC=0,6(gt)=C~36°52"
Do d6 B ~90° —36°52'~53°08'
Bai toan 3. Cho tam giac ABC vudng tai A biét AB:9cm;a:30°
a) Giai tam giac vuong ABC.
b) K¢ duong cao AH cua tam giac ABC. Tinh AH,BH .
¢) Tinh d6 dai duong phan gidc AD cua tam giac ABC. (S6 do d6 dai 1am tron dén chir s6 thap

phan thr hai).
Loi giai
a) Theo dinh 1i vé& hé thtrc luong trong tam giac vudng, ta co:
c=asinC=a= ‘C =— 2 =2=18(cm).
sinC  sin30° 1
2
Nhan xét: Ta c6 thé thay trong tam giac vudng co goc 30° thi canh ddi dién goc goc 30° bangnira  canh
huyén.
Laicé c=b.tanC
N =93 (em) b
tanC tan30°
D& thiy B =90° —C =90° —30° = 60° 30°
R D c
Xét tam gidc AHB vudng tai H, c6 B =60° (chimng ) a ’

minh trén) va canh huyén AB =9 cm .

Theo dinh 1i vé hé thirc luong trong tam gidc vudng, ta co:

Trang: 10.
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93

AH = AB.sin B =9.sin 60° :Tz7,79(cm)

BH=AB.cos B=9.cos60° = 4,5(cm)

Nhan xét: Nhu trén ta c6 ngay BHIa canh ddi dién goc 30° trong tam gidc vudng nén

Bai toan

BH=1AB=19=45(cm)
27 2

b)Tam giac ABC c6 phan giac AD (gt) ta co:
DB_AB 9 1

DC AC 93 3
DB DC DB+DC  BC  a _ 18
1 \/5 1+\/§ 1+\/§ 1+\/§ 1+\/§
18
= BD = ~ 6,59
1+\/§

= HD =BD-BH =6,59-4,5~2,09(cm).
Ap dung dinh 1i Pythagore cho tam giac vuéng AHD,ta co:

AD? = AH? + HD® =(7,79)° +(2,09)* = 65,11
= AD ~8,07(cm).

4. Cho tam giac ABCvuong tai Aco6AB= 21cm,BC=35cm

a) Giai tam giac vuong ABC.

b) Tinh d¢ dai phan giac AD va duong cao AH (s6 do d6 dai 1am tron dén s6 thap phan thi hai,
s0 do goc lam tron dén phut).
Loi gidi

a) Theo dinh 1i vé hé thic luong trong tam giac vudng, ta co:

AB = BCsinC A
. AB 21
=sinC=—=—
BC 35
) 21
Suyra C~36°52'
= B ~90° -36°52' ~53° ~53°08 -
AC=BC sinB=335.5in53°08~27,98(cm) ~ © “~.__ M 25 L C

Xét tam giac vuébng AHBcO canh huyén
AB=21(cm)(gt)

B~53°08 , ta c6 AH=AB.sin B=21.sin53°08 ~16, 79(cm)

b) AD la phan giac cua AABCta co: @=ﬁ=2 =E
DC AC 28 4

_ DB_DC_DB+DC_BC_35_,
3 4 3+4 7 7

Trang: 11.
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Bai toan

Theo dinh Ii vé hé thtc lugng trong tam giac vudng,ta cé: A
AB = AC .cos BAC =16.c0s68° ~ 6,0(cm) 68°
16 cm
Lai c6 BC = AC.sin BAC =16.5in68° ~14,8(cm).
Vay chiéu rong cua hinh chit nhat 1a 6,0 cm va chiéu dai 1a B C
14,8cm .
Bai toan 6. Tinh d dai canh bén CD ctia hinh thang ABCD trong hinh v€ bén.
Loi giai
Xét tam gidc AHB vudng tai H c6 canh huyén AB =9, goc nhon B = 66°.
Theo dinh i vé hé thirc lugng trong tam gic vudng, ta c6: A 10 D
BH = AB.cosB=9.c0s66° = 3,66
AH = AB.sin B =9.5in66° ~ 8,22 9
D& thady HK =AD=10 65" I 1
B H K Cc

= DB =3.5=15(cm).

Ciing trong tam giac AHB, ta co:
BH = AB.cos B =21.c0s53°08 ~12,60(cm).

Do do HD=DB—BH=15—12,6=2,4(cm)

Theo dinh 1y Pythagore, ta co: AD* = AH? + HD* =(16,79)" +(2,4)’ ~ 276,14

= AD ~ /276,14 ~16,62(cm)

5. Tinh cc canh ctia hinh chit nhat ABCD (xem hinh v&) biét duong chéo AC = 16 cmva

BAC = 68°.
Loi giai

Tam giac ABC vudng tai B c6 canh huyén AC =16 cm, goc nhon BAC = 68°

21

= KC=BC—(BH+HK)=21-(3,66+10)=7,34

K¢ duong cao DK cua hinh thang ABCD.

Xét tam gidc DKC vudng tai K c6 hai canh goc vuong DK = AH =8,22;KC = 7,34(cmt)

Theo dinh li Pythagore, ta co:

DC?> =DK’*+KC*=(8,22)" +(7,34) =%

= DK =11,0

Bai todn 7. Cho hinh thang ABCD(AD//BC) c¢6 AD=16 cm,BC =4 cm va A= B=ACD =90". Ké

duong cao CD cua tam giac ACD . Chung minh ADC = ACE . Tinh sin cta céc gbc

ADC, ACE vasuyra AC> = AE.AD . T dé tinh AC.

Loi giai

Trang: 12.
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B 4 C
a
_ a
A E D

16
Ta co6 AACD vuong tai C (gt)
— ADC +CAD =90° (1)
Tuong tu AACE vuong tai E (gt)
— ACE +CAD =90° (2)
Ta (1) va (2) = ADC = ACE .

D@ thay tir gidc ABCD 1a hinh chir nhat
= AE=BC=4cm=ED=AD—-EA=16-4=12 cm.

Xét AAEC va ACED co:
AEC = CED-90° (gt),ﬁ = ADC (Chumg minh trén)

Do d6 AAEC# ACED (g.g)

L CE_AE | g - gE.DE=412-48
DE CE
= CE = m = 4\/§ cm.
Pit a = ADC.
Theo dinh li v€ hé thure lugng trong tam gidc vuong, xét AAEC, ta co:
AE = CE.tana = tana =£=i=i.
CE 43 3
. . 1 . . 1
Do do a =30" = sina = 5 hay sinADC = sinACE = 5
Ta co sin30° :£:>AC: AE :i:8 cm.
AC sin30° 1
2

Bai toan 8. Tinh cac goéc cua hinh thoi c6 hai duong chéo dai 243 va 2
Loi giai

Trang: 13.
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B

A/\c
N/

D
Goi O 1a giao diém cua hai duong chéo AC va BD cua hinh thoi ABCD.
Ta co OA:OC:A—2C=¥ va OB=0D:%:§:1.

Lai c6 AC L BD tai O (tinh chat hai dudng chéo ciia hinh thoi).
Xét tam giac AOB vudng tai O .
Theo dinh i vé hé thirc lugng trong tam gic vudng, ta co:

OB = 04.1an0AB = 1tan04B =28 =1 _ 1 Gy ra 04B =30
04 243 3
2

= BAD =2.30" = 60° = ABC =180 —60° =120°
Vay BAD = BCD =60" va ADC = ABC =120".
Bii todn 9. Cho tam gidc ABC ¢6 BC =20 em, ABC =22°, ACB = 30" .
a) Tinh khoang cach tir diém B dén duong thing AC .
b) Tinh cac canh va cac goc con lai ciia tam gidc ABC .
¢) Tinh khoang cach tir diém 4 dén duong thang BC.

Loi giai

22° 30°
B( K C

Y

20
a) Goi BH 1a khoang cach tir diém B dén duong thang AC .
Tam gidc BHC vudng tai H c6 C =30° , canh huyén BC =20 cm .
Theo dinh 1i vé hé thirc lugng trong tam giac vudng, ta c6: BH = BC.sinC = 20.5sin30° =10 cm .
b) Ta co: BAC =180° ~(B+C)=180"—(22"+30") =128,
Ta co: BAC +BAH =180° (k& bu)

= BAH =180° — BAC =180" —128° = 52"
Xét tam giac BHAvudng tai H , c6 canh goc vudng BH =10(cm), goc nhon BAH =52

Trang: 14.
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(cmt).
Theo dinh li vé hé thtrc luong trong tam giac vudng, ta co:

BH 10
sinBAH  sin52°

BH = BA-sinBAH => BA = ~12,7( cm)

Lai c6: HA = BH .cotBAH =10.cot52° ~ 7,8( cm)
Xét tam gidc BHC vudng tai H , c6 canh huyén BC =120( cm), goc nhon C =30" (gt).
Theo dinh Ii vé hé thtrc luong trong tam giac vudng, ta co:

HC = BC.cosC =20.cos30° = 10\/§ ~ 17,3( cm)

Ta c6: HC = HA+ AC = AC=HC—-HA~17,3-7,8~9,5( cm).
Vay goc con lai cua tam gidc ABC 1a BAC =128, canh AB ~ 12,7( cm), canh AC ~9,5( cm

¢) Goi khoang cach tir diém 4 dén duong thang BC 1a AK .
Xét tam gidc AKB vudng tai K c6 canh huyén 4B ~12,7( cm)A/Bz’ =22°.
Theo dinh Ii vé hé thtrc luong trong tam giac vudng, ta co:

AK = AB-sinABC = 12,7 -sinABC = 12,7 -sin22° ~ 4,8( cm).

Vay khodng cach tir diém A dén duong thang BC 1a 4,8( cm).

Bai toan 10. Tinh goc nghiéng a cua thung xe chd rac trong hinh vé bén.

Loi giai

Trang: 15.
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4m

a

B
< ‘)C

Sm

(Xem hinh v& bén).
Tam gidc ABC vudng tai 4, c6 canh huyén BC =5 m, canh goc vuéng AB =4 m .
Theo dinh Ii vé hé thtrc luong trong tam giac vudng, ta co:

ABzBC-cosa:cosazﬁzi:a ~36°52
BC 5

Viy goc nghiéng a cua thing xe chd rac gan bang 36752

Bai toan 11. Tim goc nghiéng « va chiéu rong ctia méi nha kho trong hinh vé bén.

Loi giai
A
09m |~ ,
N B
h
15m

A
0,911’1 —l o B

H

-
D C
(Xem hinh v€ bén).

D@ thiy ttr giac HBCD 14 hinh chit nhat = BH = DC = 15( cm)
Xét tam giac AHB vudng tai H , ¢6 hai canh géc vuong HB=15m, HA=0,9 m.
Theo dinh 1i vé hé thirc luong trong tam giac vuodng, ta co:

HA = HB - tana = tana =ﬂ=£:> a~326.
HB 15

Trang: 16.
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Ta cd: AH = AB.sina = AB = AH = 0.9 , z15,03( m)
sina sin3°26
Cach khac: C6 thé ap dung dinh li Pythagore, ta c6:

22581

AB* =HA* + HB* =(0,9)" +15° = = AB~15,03( m).

Bai toan 12. Hinh v& bén dudi minh hoa mét phan con séng c6 bé rong AB =100 m . Mot chiéc thuyén di
thang tir vi tri B bén nay bd dén vi tri C bén kia bd song. Tinh quing dudng BC (lam tron két

qua dén hang phan muoi ciia mét), biét ABC =35".

Loi giai

Xét tam gidc BAC vudng tai 4 c6 canh goc vudng AB =100 m , goc nhon B =35".
Theo dinh i vé hé thirc lugng trong tam giac vudng, ta co:

AB 100
cosB - cos35°

Vay quang duong BC dai 122,1( m).

AB = BC.cosB = BC =

~122,1( m)

Bai toan 13. Mot ngudi ding tir sin thuong tod nha va quan sat mot ngudi di xe may tir vi tri C dén D
(xem hinh v¢).

a) Giai tam giac vudng ABD.
b) Tinh tdc d6 ctia xe may, biét thoi gian xe di tr C dén D 13 6,5 gidy. Lam tron sb do goc dén
d6 va do dai canh dén hang phén muoi mét.

Loi giai

Trang: 17.
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Thoi

a) Xét AABC vudng tai B c¢6 hai canh goc vuong AB =14 m,BC=9 m.
Theo dinh i vé hé thirc lugng trong tam gic vudng, ta co:

BC = AB.tanBAC = tanBAC = i—g - % — BAC ~32°44

Lai c6 BAD = BAC + CAD =32°44' +45° ~77°44
— D~90° —77°44 ~12°.

Xét tam gidec ABD vudng tai B c6 canh goc vuong AB =14 m, D =12°. Theo dinh i v& hé
thirc lugng trong tam giac vudng, ta co:

AB=AD.sinD = Ap =5 _ 14 ~67( m)
sinD  sinl2°
Lai c6 AB =BD.tanD = Bp=—"2 - 14 ~66( m).

tanD  tanl2’
b) Ta c6 quing dudng xe may di tr C dén D la:

CD =BD—-BC ~66—9=57( m)=0,057( km)

6,5
ian 6,5 iay=——( h
s S 3600
Vay van tde cua Xe may la: 0,057 =3.L5~32km/h.

6,5
3600

Bai toan 14. Tu vi tri A ¢ phia trén mdt toa nha co chiéu cao AD =68 m , bac Duy nhin théy Vi
tri C cao nhat cia mdt thap truyén hinh, géc tao boi tia AH theo phuong nam ngang la
CAH =43 . Bac Duy ciing nhin thdy chan thap tai vi tri B ma goc tao boi tia AB vatia AH 1a
BAH =28 , diém H thudc doan thang BC (hinh v&). Tinh khoang cach BD tir chan thap dén
chan toa nha va chiéu cao BC cua thap truyén hinh (lam tron két qua dén hang phan mudi cuia

mét).

Loi giai

Trang: 18.
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D& thiy ABD = HAB =28° (so le trong).

Xét tam gidc ADB ¢6 canh goc vuong AD =68 m va ABD =28,

Theo dinh li vé hé thtrc luong trong tam giac vudng, ta co:
AD 68

AD = BD -tan28 = BD = =
tan28  tan2®’

~127,9( m).

Vay khoang cach tir chan thap dén chan toa nha BD = 127,9( m)

Ta co tor gidc AHBD 1a hinh chit nhat

= AH =BD=127,9( m) va BH =AD =68 m.

Tam giac AHC vuodng tai H, c6 canh goc vuong AH =127,9 (m), goc nhon CAH =43 .
Theo dinh li vé hé thtrc luong trong tam giac vudng, ta co:

CH = AH.tanCAH ~127,9.tan43’ ~1 19,3( m)

Viy chiéu cao BC cua thap truyén hinh 1a:
BC =BH +HC ~68+119,3~187,3( m).

Bai toan 15. Nam 1990, thap nghiéng ¢ thanh ph Pisa (Italia) bat dau qué trinh tring tu nham giam do
nghiéng cta thap. Sau 10 ndm trung tu, vao ndm 2001, cac ki su da thanh cong trong viéc dua do
nghiéng cua thap chi con khoang 4° (ngudn: https/len.wikipedia/wiki/Leaning_tower of Pisa).
Gia st mQt ngudi ding trén thap (tai vitri 4 ), cach mat dat mot khoang 1a AH =45 m, tha mdt
vat roi xudng dat (hinh v& bén). Tinh khoang cach tir vi tri cham dat (vi tri H ) d6 dén chan thap
(vitri B) (1am tron két qua dén hang phan trim ctia mét).

Loi giai

Ta c6 khoang céch tir vi tri cham dat dén chan thap la BH .
Tam giac AHB vuong tai H ¢6 canh goc vuong AH =45m , goc nhonﬁ-] =4,

Theo dinh 1i vé hé thirc luong trong tam giac vuodng, ta co:

Trang: 19.
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BH = AH .tan BAH = 45.tan 4" = 3,15 (m)
Vay khoang cach tir vi tri cham dat dén chan thap 1a gan3,15 (m).

Bai toan 16. Trong lan dén tham quan thap Eiffel (6 Thu d6 Paris, Phap), ban Van muén udc tinh d6 cao
ctia thap. Sau khi quan sat, ban Van d& minh hoa lai két qua do dac ¢ hinh v& duéi day. Em hiy giup
ban Van tinh d6 cao 4 ctia thap Eiffel theo don vi mét (lam tron két qua dén hang don vi).

D
h
£ 60° N>
A B C A101m B C
Hinh 1 Hinh 2
Loi giai
Xem hinh vé 2

Ta c6 tam giac ACD vudng tai C c6 canh goc vuong DC = h, goc nh(_)nli{z’ =60".
Theo dinh i vé hé thirc lugng trong tam gic vudng, ta c6:

AC = h.cot DAC = h.cot 60°

Xét tam gidc BDC vudng tai C ¢6 canh goc vuong CD = h , goc nhon CBD=75".
Theo dinh Ii vé hé thtrc luong trong tam giac vudng, ta co:

BC =h.cot75°

ma AC — BC = AB hay h.cot60’ — h.cot 75" =101

101 B
cot60° —cot75°

Vay thép Eiffel c6 do cao khoang 326 (m).

:>h(c0t60°—cot75°)=101:>h= 326

Trang: 20.
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Bai toan 17. Hai con thuyén P va Q cach nhau 300 m va thang hang v&i chan B cua thép hai ding trén bo
bién (hinh vé& dudi day). Tir P va Q, ngudi ta nhin thdy thap hai ding dudi cic goc BPA =14°va
B/Q\A =42° . Pt h = AB1a chidu cao cta thap hai ding.

a) Tinh BQva BPtheo /.

LS . & @

b) Tinh chiéu cao cua thap hai ding (két qua 1am tron dén hang phan muoi).

Loi giai
a) Xét tam giac ABQ vuodng tai B, c6 canh goc vuong AB = h va goc nhon A/Q\B =42°.
Theo dinh i vé hé thirc lugng trong tam gic vudng, ta co:

AB h

AB = BQ.tan AQB = BQ = =
Q Q Q tan AQB  tan42’

b) Xét tam gidc ABP vudng tai B, c6 canh goc vudong AB = h va goc nh(_)n;’ =14".
Theo dinh 1i vé hé thirc luong trong tam giac vuodng, ta co:

AB h

AB=BP.tan P—= BP = =
tan14° tanl4’

h h

maBP = BO+ PO = PO = BP— BOhay 300 = _
Q+PO=PO Ohay tan14°  tand2’

htan42° —htan14°  h(tan42"—tan14’)
tan14’.tan42° tan14’.tan42°

=300=

= 300.tan14".tan42° = h.(tan 42° —tan 14°)

~300.tan14".tan 42
tan42° —tan14°

=h

~103,4 (m)

Vay chiéu cao cta thap hai dang khoang 103,4(m)

Bai toan 18. Hinh v€ bén mo ta ba vi tri A, B, C 1a ba dinh cua mot tam giac vuong va khong do dugc truc
tiép cac khoang cach tir C dén A va tir C dén B. Biét AB =50 m , ABC = 40°. Tinh khoang cach
CA va CB (1am tron két qua dén hang don vi cia mét).

Trang: 21.



PHAN LOAI VA GIAI CHI TIET CAC DANG TOAN 9

4 50m B

Loi giai

Xét tam giac BAC vuodng tai 4, c6 canh goc vuong AB =50 m goc nhon@ =40°".
Theo dinh 1i vé hé thirc luong trong tam gic vudng, ta co:
AC = AB.tan B =50.tan40° ~ 42 (m)

Lai c6 AB=BC.cosB= BC = 48 _ 50 ~ 65 (m)

cosB  cos40’

Vay cac khoang cach CA =42(m) CB = 65 (m).

Bai toan 19. Mot ban mudn tinh khoang cach giita hai diém A, B & hai bén hd nudc. Biét rang cac khoang
cach tir mot diém C dén A va dén B1aCA=90m ,CB =150 m va ACB =120° (hinh v& bén). Hiy
tinh AB gitp ban.

A 150 m B

Loi giai
Tac6 ACB+ ACH =180° (k& bu)
= ACH =180" — ACB =180" =120 = 60’
Trong tam giac vudng AHC c6 canh huyén AC =90 m , gbc nhon ACH =60".
Theo dinh li vé hé thtrc luong trong tam giac vudng, ta co:
AH = AC.sin ACH =90.sin 60° = 45+/3 ~ 77,9 (m)
CH = AC.cos ACH =90.cos 60" =45 (m)
Céch khac:

Trang: 22.
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C6 thé xét AAHC vuéng tai H ¢6 CAH = 90" — ACH =90° —60° = 30" .

Ma canh huyén90 m = CH = %AC = %.90 =45 (m)

Khi 6 BH = BC+CH =150+45=195 (m)
Xét tam giac AHB vudng tai H c6 hai canh goc vuong AH = 77,9 (m), BH =195 (m)

Theo dinh 1i vé hé thirc luong trong tam giac vudng, ta co:

AH = BH.tan B = tanB:A—Hz 77,9
BH 195

AH 77,9
sinB  sin21°46

~21°46'

Lai cO AH = AB.sinB = AB =

~ 210 (m)

Nhén xét: Tinh AB ta cé thé ding dinh li Pythagore véi tam gidc vudng khi da biét hai canh géc
vuong la AH = 77,9 (m), BH =195 (m).

Bai toan 20. Trong cong viéc, nguoi ta can udc lugng khoang cach tir vi tri O dén khu dat c6 dang hinh
thang MNPQ nhung khong thé do duoc truc tiép, khoang cach d6 dugce tinh bang khoang cach tir
O dén duong théngMN . Nguoi ta chon vi trid & day MN va do dugcOA4 =18 m,d;ﬂ\v =44
(hinh v& bén). Tinh khoang cach tir vi tri O d&én khu dét (Iam tron két qua dén hang phan mudi
cua mét).

0 P

Loi giai
Goi khoang cach tir O dén vi tri khu dat 1a H .
Xét tam gidc AOH vudng tai H c6 canh huyén A0 =18 m , géc nhon HAO =44
Theo dinh 1i vé hé thirc lvgng trong tam giac vudng,
Ta c6: OH = OA.sin 4
=18.sin44" = 12,5 (m).

Bai toan 21. Mit cit ngang ciia mot dap ngian nude c6 dang hinh thang 4BCD (hinh v& bén). Chiéu rong
ctia mit trén AB cua dap 1a3 m. Do dbc cua sudn AD , tirc latan D =1,25. Do dbc cua suon BC

Trang: 23.
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,tic latan C =1,5 . Chiéu cao ctia dap 123,5 m . Hiy tinh chiéu rong CD cta chan dap, chiéu dai

ctia cac suon AD va BC (1am tron d&én dm).

A 3m

=i 3,5m

Loi giai
Goi AH 14 chiéu cao cua dap AH =3,5m
Xét tam gidc AHD vuodng tai H c6 canh goc vudng cé AH =3,5 m va do ddc cua suon AD tirc 1a
tanD=1,25.
Theo dinh li vé hé thtrc lwong trong tam giac vudng, ta co:

AH 3,5
tanD 1,25

AH = DH .tan D = DH =

2,8(m)

Ké duong caoBK cua hinh thangABCDta c6 t giac ABKH la hinh chit nhat
= BK = AH =3,5(m)vaHK = AB =3 (m).

Xét tam giac BKC vuong tai K ¢6 canh goc vuong BK =3,5m ,tanC =1,5.

Theo dinh 1i vé hé thirc lvong trong tam giac vuodng, ta co:

BK 3,5

BK =KC.tanC = KC = =
tanD 1,5

~2,3 (m)

Do d6CD = DH + HK + KC ~2,8+3+2,3~8,1 (m).

TacotanD=1,25= D =5120".
Xét tam gidc AHD vudng tai H .
Theo dinh 1i vé hé thirc luong trong tam giac vuodng, ta co:

AH 3,5

AH = AD.sin D = AD = — =—
sinD sin51°20'

~4,5(m)

Tuong tytanC =1,5= C ~56718"
Tam gidc BKC vuong tai K .

Theo dinh li vé hé thtrc luong trong tam giac vudng, ta co:

Trang: 24.
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BK 3,5

BK =BC.sinC = BC=——=—
sinC sin56°18'

~4,2(m)

Vay chiéu rong cua chan dap khoang8,1(m)=81dm .
Chiéu dai cua suon AD khoang4,5 (m) =45 dm.
Chiéu dai cua suon BC khoang 4,2 (m) =42 dm .

IV. Tinh céc yéu td goc, canh va dién tich cAc hinh

Bai toan 22. Cho tam giac ABC 6B =62° ;6 =48 ; BC =38 cm .Tinh chiéu cao AH cta tam giac ABC .
(Két qua lam tron dén chir s6 thap phéan thir hai).

H BC=38

Loi giai

K&éBK 1 AC. Xét tam gidc vudng BKC vudng tai K c6 canh huyén BC =38 cm, goc nhon

C=4%".
Theo dinh i vé hé thirc lugng trong tam gic vudng, ta co:
Ta c6 BK = BC.sin C =38.sin48° ~ 28,24 (m)
VaCK = BC.cosC =38.cos 48" = 25,43 (m)
Xét tam gidc vuong AKB co:
4=180"-(B+C)
=180"—(62"+48")=70°
Nén AK = BK.cot A~ 28,24.cot70°
~ 28,24.tan 20° = 10,28 (cm)
Vay AC = AK + KC = 10,28+ 25,43 = 35,71 (cm)

Ta cd AH.BC = AC.BK (h¢ thuc lugng)

Trang: 25.
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_AC.BK _35,71.28,24
BC 38

Cach khac:

= AH

~ 26,54 (cm)

bat AH = x. Xét tam giac vuong AHB theo hé thirc lugng ta co:
HB =x.cotB

tuong tu v6i AAHC : HC = x.cotC

ma BC = HB + HC hay 38 = x.cot B+ x.cotC

—38= x.(cot 62° +cot48°)

—38= x.(tan 28° +tan42°)

e 38
tan 28" +tan 42°

Vay AH =26,54 (cm)

~ 26,54 (cm)

Bai todn 23. Cho hinh v& bén biét 4B = AC =8cm; BAC =34°% CAD = 42° . Tinh:
a) Bo dai canh BC
b) S6 do goc ADC
¢) Khoang cach tir B dén canh 4D .

Loi giai
a) Ta cd AABC cantai A (AB = AC =8) (gt)

:R:ﬁ:%:no.

Ké BH 1 ACtacd AAHB vudng tai H , c6 canh huyén AB =8, gbc nhon BAH =34°
Theo dinh 1i vé hé thirc luong trong tam giac vuodng, ta co:
BH = AB.sin A =8.sin34° ~ 4,47 (cm)

Xét tam gidc vuong BHC , c6 canh goc vudong BH =4,47, goc nhon C=73°

Theo dinh 1i vé hé thirc luong trong tam gic vuodng, ta co:

Trang: 26.
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BH =BC.sinC = BC = {BH = ,4’47 ~ 4,68 (cm)
sinC sin73°

b) Ké CK 1 ADxét tam giac vuong AKC c6 KC = AC.sin A =8.sin42°~ 5,35 (cm).

Xét tam giac vuong CKD ta co sin D = K _33 ~ 0,89
CD 6

= D~ 63°7'

c)Ké BF 1L AD.

Xét tam gidc vuong AFBcd AB =8 (cm);
BAF = BAC +CAF = 34°+ 42° = 76°
Tacod BF = AB.sin76°=8.sin76° = 7,76 (cm).
Bai to4n 24. Cho AABC can tai A, duong cao BK =h va ABC = .

Tinh c4c canh ctia tam giac theo /1 va .

Loi giai

[os)

AABC can tai A nén ACB = ABC =«
Lai c6 ABKC vuong tai K co C= o, canh goc vuong BK =h, ta co:
BK =BC.sin 4

_BK  h
sina sina

= BC

Ké duong cao AH ctia tam gidc ABC ta c6 AH ciing dong thoi 1a duong trung tuyén:

HB=HC = h
2sina

Bai toan 25. Cho A4ABC c6 duong cao BH , biét AB =40cm; AC =58cm; BC = 42cm.
a) Ching minh ring AABC vudng.
b) Ké HE vudng goc véi BC. Tinh BH, BE, BF va dién tich cua tor gidac EFCA.

¢) LAy M bétki trén canh AC . Goi hinh chiéu cia M M trén 4B va AC lanluotla P va Q.
Chtmg minh PQ = BM . Tird6 suy ra vitri M dé PO c6 d6 dai nho nhét (Két qua lam tron dén
chit s6 thap phan thi hai).

Loi giai

Trang: 27.
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a) Tacd 58° =40 +42° (AC* = AB* + BC?)
Theo dinh ly Pythagore ddo thi AABC vudng tai B.

b) Ta co: S, = %BC.AB =%BH.AC

AB.BC 4042
AC

Xét AAHB va ABHE co:

= BH =

~ 28,97 (cm).

BHA = BEH =90° (g?), ABH chung
Do d6 AAHB > ABHE (g.g)

BH AB
:>_—_

= = BH* = AB.BE
BE BH

= BE =

2 2
BH z(zgﬁj) ~ 20,98 (cm).

Tuong tu ta c6 ABFH © ABHC (g.g)
BH _BF
BC BH

S e = %AB.BC = %40.42 =840 (cm?)

BH® (28,97)°
42

= BH* = BC.BF = BF = e ~19,98 (cm).

Va S, =~ BE.BF ~120,08.19,98 ~ 209,58 (cm’)
2 2

Do d6 S, =S 50 — Sper = 840—209,58 ~ 630,42 (cm?).

¢) D& thiy ttr giac BOMP 1a hinh chit nhét (c6 ba goc vudng)

= PQ=BM

PO nh6 nhiat <> BM nho nhat <> BM la khoang cach tir B dén AC .
< M trung v6i H (La chan dudng vudng goc ké tir B dén BC).

Bai todn 26. Cho AABCc6 BC =11cm, ABC =38°, ACB =30°. Goi H la chan dudng vudng goc ké tir
A dén BC.Hay tinh AH, AC .

Loi giai

Trang: 28.
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H

Ké BK vudng goc véi duong thing CA ta c6 ABKC vuodng tai K, ¢6 canh huyén BC =11cm.
Theo dinh Ii vé hé thtrc luong trong tam giac vudng, ta co:

BK =BC.sinC

=11.sin30°=5,5 (cm).

ABKC vudng ¢ C = 30°

= KBC =90°—30° = 60°

— KBA = 60°—38°=22°

Xét tam gidc vuong BKA cé

BK = AB.cos B,

= AB = BE 5> ~ 5,933 (cm).
c0s22° co0s22°

Xét tam giac vuong AHB vuong tai H, co ABH =38°va canh huyén AB =5,93 (cm).
Tacod AH = AB.sin B =~ 5,93.5in38° ~ 3,65 (cm)

Xét tam gide vudng AHC c6 C=30°= AC=2A4H ~2.3,65~7,3 (cm).
Bai toan 27. Cho hinh v& bén biét AC =8 (cm), AD =9,6 (cm), ABC =90° ACB =54° ACD = 74°

Tinh AB va ADC (Két qua lam tron dén chir sé thap phan thi hai).

Loi giai

A

Ta c6 tam gidc ABC vuong tai B (gt). Ap dung hé thirc b = a.sinCta co
AB = AC.sin ACB = 8.sin 54° = 6,47 (cm).

Trang: 29.
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Ké AH 1 CD. Xét tam giac vudng AHC ta co:

AH = AC.sin ACH
= 8.5in 74° = 7,69 (cm)

Xét tam gidc vuong AHD ta cod

= A/D\C ~53°

Bai todn 28. Cho hinh v& bén biét : CAD =18° ABC =150°, BC =8cm, BD = Scm. Hiy tinh:
a) AB.
b) Di¢n tich tam gidc ACD .

150°

B D

Loi giai

a) Ké CH vudng goc véi duong thang 4D . Xét tam giac vudng BHC .
Ap dung hé thitc b = a.sin B ta c6: CH = CB.sin CBH =8.sin30° = 4 (cm)
(@7{ ~180°— ABC =180°—150° = 30°)

Laicé CH = BH.tan30°= BH = taiI:OO = tan430° = 6,93 (cm)
Xét tam giac vuong AHC c6: CH = AH .tan 4

CH 4
tanA  tanl8°
= AB=AH - BH ~12,35-6,93 5,41

b) S, = %CH.AD

= AH =

~12,35

Tacé AD = AB+BD =5,41+5=10,41(cm)
Vay S, =%4.10,41 ~20,8(cm?).

Bai todn 29. Cho hinh v& biét, A4BC la tam gidc déu canh Scm, ADC =40°. Tinh ADva BD

Loi giai

Trang: 30.
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* Ké duong cao AH clia tam giac déu 4BC cocanhla 5. Vay AH = %(cm).
Xét tam gidc vuong AHD
Ap dung hé thac b = a.sin D ta c6: AH = AD.sin 40°
AH _ 53
sin40° 2

AABC = AD =

in40° = 6,74 (cm)

* déu nén dudng cao AH ciing dong thoi 1a duong trung tuyén

Hay HB:HC:BTC:§:2,5(cm)

5\3 53

Lai c6: DH = AH.cotD :T-cot40° :T-tan50° ~5,16.

Vay BD = DH — BH ~5,16—2,5~ 2,66 (cm).

Bai toan 30. Cho hinh thang cAn ABCD (AB // CD)biét AB =5cm,CD =13cmva BD 1 BC

a) Tinh d6 dai duong cao BH cua hinh thang.
b) Tinh dién tich hinh thang.

¢) Tinh cac goc cua hinh thang.

Loi giai
A ) B
]
p H B3 K ¢

a)Ké AK | CDtacd AAKD = ABHC (ch.gn)

= DK =CH

Lai c6 ABHK 1a hinh binh hanh c6 mét goc vuong nén ABHK 1a hinh chit nhat

= HK = AB =5(cm).

DC-HK 13-5
2 2

= DK =CH = =4(cm)

Trang: 31.
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= DH = DK + HK =4+5=9(cm).
Xét ABHD va ABHC c6:
@=Z§{\C=90°,lﬁ=6 (cung phu véi B/DT-I)

= ABHD «» ACHB(g.g) = ﬁ:C—H

HD BH
= BH*>=DH.CH =9.4=36

— BH =36 = 6(cm).

b) Goi S 14 dién tich hinh thang, ta c6:

5. - (AB+62’D).BH 5+ ;3).6 _ Sa(em?)

¢) ABHC ¢6 tanC =20 -0 _3 & L5619
CH 4 2

Vi ABCD la hinh thang can (gt) = D=C ~56°19'
Do d6 DAB = CBA =180°—56°19'=123°41"
Bai toan 31. Cho hinh thang ABCD (AB // CD)(xem hinh v¢).

Bibt AB = 4cm, AH = 4em, D =70°, KBC = 50°. Tinh BC va CD

Loi giai
A 4 B
50°
4
70°
d u .
D H K c

D@ thdy ABKH 13 hinh chir nhat c6 hai canh ké bang nhau nén ABKH 13 hinh vudng.
Taco BK = AH =4(cm)

Xét ABKC vudng tai K, ¢6 canh goc vudong BK =4 (cm), goc nhon CBK = 50°.
Theo dinh li vé hé thtrc luong trong tam giac vudng, ta co:
BK 4

BK =BC.cosB= BC = = ~ 6,22 (cm)
cosB  cos50°

Va KC = BK.tan KBC = 4.tan 50° ~ 4,77 (cm)

Xét AAHD vuodng tai H, c6 canh goc vuong AH =4cm , goc nhon D =70°
Theo dinh 1i vé hé thirc lvong trong tam giac vuodng, ta co:
AH = DH .tan70° = DH = AH = 4 ~1,46(cm)

tan70° tan70°

Vay DC =DH + HK + KC = 1,46+ 4+4,77 210,23 (cm).

BAI TAP CUOI CHUONG IV

Trang: 32.
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Bai todn 1. Cho tam gidc MNP ¢4 N =70",P =38, dudng cao MI=11,5¢cm, Tinh d6 dai cta canh NP
ctia tam giac MNP (két qua 1am tron dén hang phan muoi).

Loi gidi
M
11,5 cm
70° | 380
N I p

Xét tam giac MIN vudng tai I, co
Canh goc vuong MI=11,5cm va N=70".
Theo dinh i vé hé thirc luong trong tam gic vudng, ta co:

MI 115
tanN  tan70

MI=NI-tanN = NI = ~4,2(cm)

MI 115
tanP  tan38’

Tuong tu voi tam giac vvong MIP, ta ¢6: MI =PI-tanP = Pl = ~14,7(cm)

— NP =NI+PI~4,2+14,7~18,9(cm)
Bai toan 2. Xét tam giac vudng c6 mot goc nhon bang hai lan goc nhon con lai. Hoi cac tam giac d6 c6
dong dang voi nhau khong? Tinh sin va cos ciia gbc nhon 16n hon.
Loi giai
Xét AABC vudng tai A . Tacod B+C =90 va gia st B=2C
=B=60" va C=30".
Xét A4A'B'C' vudng tai A'. Taco B'+C'=90" va gia st B'=2C'
=B =60 va C'=30".
Vay AABC va AA'B'C' dong dang voi nhau.

Ta c6 sin60° =—3,cos600 =l.

Bai toan 3. Mot chiéc may bay bay 1én voi tbec d650km / h . Pudng bay 1én tao voi phuong nam ngang
mot goc 30°. Hoi sau 3 phut ké to lic cat canh, may bay cach mat dat bao nhiéu ki 16 mét theo
phuong thang dtmg?

Loi giai

Trang: 33.
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30° O

(Xem hinh v& bén).
: 1
boi: 3 phut =— gio.
p 20 g
Quang duong bay 1én CB goila S.

Taco: s :V.t:450-L=22,5km.
20

Xét tam gidc ABC vuodng tai A ¢6 canh huyén CB=22,5, gbc nhon C=30".
Theo dinh li vé hé thure lugng trong tam gidc vuong, ta co:
AB = BC -sinC =22,5-sin30" =11,25 (km)
Vay sau 3 phut ké tir laic cat canh, may bay cach mat dat 11,25km theo phuwong thang dung.
Bai toan 4. Hinh v& dudi ddy 12 mo hinh cia mot tap 1éu. Tim géc @ giita canh mai 1éu va mat dit (lam
tron két qua dén phut).
Loi gidi

(Xem hinh vé& bén).

1,8 m
ul a
4,4m
A
1,8 m
M a
B H C
< >
4,4 m

Trang: 34.



PHAN LOAI VA GIAI CHI TIET CAC DANG TOAN 9

Tam giac ABC can tai A nén dudng cao AH dong thoi ciing 1a duong trung tuyén
= HB=HC=4,4:2=2,2(m)

Xét tam gidc AHC vudng tai H c6
Canh hai goc vuong HC =2,2(m) va AH =1,8(m).
AH 1,8

Taco: tana =——

=" =g ~3917
HC 2,2

Vay goc a giita canh mai 1éu va mat dat xap xi 3917 .

Bai toan 4. Mot cdy cao bi giy, ngon cdy dd xudng mat dat. Ba diém: gdc cdy, diém giy, ngon cdy tao
thanh mot tam giac vudng. Poan cy giy tao véi mat dat goc 20° va chin ngang 16i di mot
doan 5m (hinh v&). Hoi trude khi bi gy, cdy cao khoang bao nhiéu mét (1am tron két qua dén
hang phan muoi)?

Loi giai

0 N

A H
< 5em > «— S ———>

Loi gidi
(Xem hinh v€ trén).
Trude khi bi gdy do dai cta cy 13 tong cta hai doan thang HB + BA . Xét tam giac AHB vudng
tai H c6 canh goc vuong AH =5m, A =20°. Theo dinh li vé hé thuc lugng trong tam gidc vuong,
ta co:
HB = AH-tanA = 5-tan 20° ~ 1,8(m)
AH 5
cosA  c0s20°

Vay d¢ dai cta cay trude khi bi gay 1a: 1,8+5,3 = 7,1(m).

Laic6 AH=AB-cosA = AB= ~5,3(m)

Bai toan 6. Luc 6 gid sang, ban An di xe dap tir nha (diém A ) dén trudong (diémB ). Khi di tr A dén
B,An phai di doan 1én déc AC va doan xubéng décCB (hinh v&). Biét

AB=762m,A=6",B=4°.
a) Tinh chiéu cao h cua con ddc.

b) Hoi ban An dén trudng lac may gio? Biét rang toc do khi 1én déc 1a 4 km/h va téc do khi
xubng déc 1a 19km /h .

Trang: 35.
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Loi gidi
a) (Xem hinh v€& bén).
Xét tam giac AHC vuong tai H c6 canh goc vuong CH =h, gbc nhon A=6".
Theo dinh li vé hé thtrc luong trong tam giac vudng, ta co:
AH = h.cotA = h.cot 6’
BH=h.cotB=h.cot4’.
= AB=AH+BH = h.cot6’ + h.cot4’ = h(cot60 +c0t40)

he MBI
cos6’ +cos4 1 1

+ -
tan6”  tan4’

Viy chiéu cao h cta con déc 13 32(m).

b) Tam gidc AHC vuong tai H c6 canh goc vudng CH =32m va gdéc nhon A=6".

Theo dinh i vé hé thirc lugng trong tam gic vudng, ta c6:

CH = ACsinA = AC= CH = ,32 ~~306(m)
sinA sin6
Tuong ty voi ABHC ta c6: BC = CH = 32 ~ 459(m)

sin4’  sin4°
DPdi: 306m ~ 0,306(km);459m = 0,459(km)

Thoi gian 1én ddc la: 0 106

~ 0,077 (gio)

0,459

Thoi gian xudng ddc la: ~ 0,024 (gio)

Thoi gian 1én va xudng ddc 1a: 0,077 +0,024 = 0,101 (gid) ~ 6 (phut)
Ban An xuét phét tir nha ltic 6 gid sang, khi dén trudng 1a 6h6 phut.

Bai toan 7. Mot can cau c6 goc nghiéng so vi mit dat nam ngang 1a 40°. Vay muon nang mot vat ning
lén cao 8,1m thi can cau phai dai bao nhiéu? Bict chiéu cao cua xe la 2,6m, chi€u cao cua vat

ning 13 1m (xem hinh v&) (két qua 1am tron dén mot chir sé thap phan).

Trang: 36.
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Loi giai
B
A
81 m
40°
AH C
2m

D

Y )FI O
K H

(Xem hinh v¢).

Goi DK la chiéu cao cua vat nang.

Khi ¢6 BD 13 do cao cdn ning BD =8,1 (m).
D@ thay ttr giac ACHK 13 hinh chit nhat

nén AK =CH =2,6(m)

= AD=AK-DK =2,6—-1=1,6(m)

= AB=BD-AD=8,1-1,6 =6,5(m)

Bai toan 8. (Xem hinh v&). Tir trén mdt ngon hai ding cao 75m, ngudi ta quan sat hai lan thiy mot chiéc

thuyén dang huéng vé phia hai ding véi goc ha lan luot 1a 30" va 45" . Hoi chiée thuyén di duge

bao nhiéu mét gitra hai lan quan sat.

75m

(Xem hinh ve). P ¢ !

Lan 1: Quan sat tai diém D v& goc ha 30°.

Trang: 37.
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Lan 2: Quan sat tai diém C véi goc ha 45
Do d6 chiéu dai quing dudng chiéc thuyén di dugc giita hai 1an quan sat 1a d6 dai CD
Xét tam giac ABD vudng tai A co canh goc vuong AB =75m, gbc nhon D=30".

Theo dinh Ii vé hé thtrc lwong trong tam giac vudng, ta co:

AB=ADtanD= AD =25 __ 75 ~75+/3(m)
tanD tan30

Tuong tu voi ABC ta co:

AC = AB s ~ 75(m)

tan C B tan 45
Vay CD = AD - AC
=753 —75 ~ 55(m).

Bai toan 9. Mot nguoi c6 mat cach mat dat 1,4m , dimg cach thap Eiffel 400m nhin thdy dinh thap voi
goc nang 39°. Tinh chiéu cao cua thap (lam tron két qua dén mét).

Loi giai
.
B A39° 400 m
Ldmp [ A
1 ~ ; D
(Xem hinh v§). *

Xét tam giac ABC vuéng tai A c6 canh goc vudng AB =400m, géc nhon B =39°
Theo dinh li v hé thire lwgng trong tam giac vudng, ta co6
AC = ABtan B =400.tan 39" ~ 324(m)
Chiéu cao cua thap:
CD=AC+ AD =324+1,4 =325(m)
Bai toan 10. Mot may bay dang bay & do cao 12km . Khi may bay ha canh xudng mit dét thi duong di
clia may bay tao mot goc nghiéng so voi mat dat. Néu cach san bay 320km may bay bét dau

ha canh thi goc nghiéng 13 bao nhiéu (1am tron dén phit).

Trang: 38.
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&~ . 1 0 Ly
S -
&
Loi giai
C
320 km
12 km
2
A

(Xem hinh vé).
Xét tam gidc ABC vudng tai A ¢6 canh huyén BC =320km, canh goc vuéng AC =12km .
Theo dinh Ii vé hé thtrc lwong trong tam giac vudng, ta co:

AC:BCsinB:sinB=A—C=£:>é=2°9’
BC 320

Néu cach san bay 320km may bay bt ddu ha canh thi goc nghiéng 1a 2°9".

Trang: 39.
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