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Hoc la thich ngay!

BAI GIANG: LUYEN TAP CHUNG: MQT SO HE THUC GIUA CANH, GOC
TRONG TAM GIAC VUONG VA UNG DUNG
CHUYEN PE: HE THUC LUQNG TRONG TAM GIAC VUONG
MON: TOAN 9 KET NOI TRI THU'C VOI CUQC SONG
GIAO VIEN: PO VAN BAO

v Nhac lgi céc ti s6 lwong gidc ciia géc nhon.

v’ Nhac lgi mét s6 hé thirc giita canh va géc trong tam gidc vuong.
v Gidi tam gidc vuéng, tam gidc thuong khi biét mét s6 yéu to.

v Ap dung gidi bai tdp va mét sé bai todn thuc té.

Bai toan mé dau : Giai cac tam giac sau

ac 10cm

12cm

23y 1. Ti SO LUONG GIAC CUA MOT GOC NHON

Cho g6c nhon a.. Xét tam giac ABC vubng tai A c6 goc nhon B bang o (H.4.5).

- Ti sb giira canh ddi ciia g6c o va canh huyén goi la sin cua « , ki hiéu sin « .

canh déi

- Ti sb giira canh ké ctuia goc o va canh huyén goi 1a cosin cia « , ki hiéu cose .

- Ti s6 gitra canh ddi va canh ké ciia goc o goi la tang cia o, ki hiéu tana .

- Ti s gitra canh ké va canh d6i ciia goc « goi la cotang cua « , ki hiéu cota .

;o . Hinh 4.5
Chuy. Taco:
) Canh déi Canh ké
-Slnob=—""—""—"—, C0Sax = ———————— S e B g 2 .
Canh huyén Canh huy®n sin, cosin cla goc nhon ludn duong
vabé hon 1 vi trong tam giac vuéng,
Canh dof Canh ké canh huyén dai nhat.
tana = —, Cotax = —————
Canh ké Canh doi
1
- ot =——
fan o

- sina, cosa, tana, cota goi la cac ti s6 luong gidc cua goc nhon « .
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a 30° 45° 60°
Sin E ﬁ ﬁ
2 2 2
Cos ﬁ Q i
2 2 2
Tan ﬁ 1 J3
3
Cot J3 1 ?

@\ Il. Ti SO LUONG GIAC CUA HAI GOC PHU NHAU

Xét tam giac ABC vudng tai A. Viét cac ti s6 lugng giéc cua goc B va C.

sinBzﬁ; cosB:ﬁ
BC B
AC AB sinB =cosC; sinC =cosB C
tanB=—; cotB=—— )
AB A tanB =cotC; cotB=tanC
sinC=E; COSC=A_C sino = CcosP; sinf=cosa )
BC B tan o = cotp; cota=tanp AAD™ B
tanC :E cotC =£
AC A
Pinh li
Néu hai géc phu nhau thi sin géc nay bang cosin goc kia, tang goc nay bang cotang goc kia.
Chuay. Cho a va g la hai géc phu nhau (H.4.9), khi do:
sina =cos B, cosa =sin B, tana =cot B, cota =tan 3. Hai géc phu nhau c6 thé
coi la hai géc nhon clia
Ta c6 bai tho: mot tam gidc vudng.
Néu ma hai dira phu nhau
Sin em bang cos anh sau van chd
Tang minh bang cotang ta
Con sin trén cos chic la bang tang...
@ lll. HE THUC GIOPA CANH HUYEN VA CANH GOC VUONG
Cong thirc tinh canh géc vudng theo canh huyén va sin, cdsin cua cac géc nhon
Cho tam giac ABC vuéng tai A, canh huyén a va cac canh goc vudng b,c (H.4.12).
4 4 -7 - A - Ve Y 7 = 7 c b
a) Viét cac ti so lugng giac sin, cdsin ctia goc B va géc C theo do dai cac canh
8 c
cua tam giac ABC. a
Hinh 4.12
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b) Tinh mdi canh géc vudng b va ¢ theo canh huyén a va céc ti sé luong giac noi trén caa goc B va goc

C.
Pinh i1
Trong tam giac vudng, mdi canh gdc vudng bang canh huyén nhan vai sin goc dbi hodc nhan véi cosin géc
ké .
®

XY IV. HE THU'C GIPA HAI CANH GOC VUONG

Codng thuc tinh canh géc vubng theo canh géc vudng kia va tang, cdtang cua cac goc nhon

Xeét tam gidc ABC trong Hinh 4.16. A

a) Viét cac ti s6 lugng giac tang, cdtang caa goc B va goc C theo b,c. & .

b) Tinh m&i canh goc vudng b va ¢ theo canh goc vudng kia va céc ti s6 B c
.y P N N N ‘ a

lugng giac ndi trén cua B vagoc C. Hinh 4.16

Pinh i 2

Trong tam giac vudng, mdi canh géc vudng bang canh goc vudng kia nhan véi tang goc ddi hoic nhan véi

cotang goc ke.

@ IV. MOT SO Vi DU

Vidu 1: Cho tam gidc ABC vuéng tai A, AB=5cm, AC =12cm.

a)Tinh cac ti sé lugng giac cua goc B
5cm

b)Tur két qua cau a) suy ra cac ti s6 luong giac cua goc C .

Cach giai : Al 12cm C

a)Xét tam gidc ABC vudng tai A.
Cachl: Theo dinh li Pythagore, ta c: BC? = AB? + AC* =5 +12% =169, suy ra BC =13cm

Tacc'):sinB=A—C=E,cosB=E=£,tanB=A—C=E,cotB=ﬁ=£.
BC 13 BC 13 AB 5 AC 12
Céch 2: Ta co:
tanB="C 12 5_67,38 ~67,23
AB
sinB:£:£:>BC:_1—2:13(cm)
BC BC sinB

b)Do B+C =90" nén sinC:cosB:E,cosC:sinB:g,tanc:cotB:E,cotC:tanB:E
13 13 12 5

Vi du 2: Mot buc tuong dang xay do cd dang hinh thang vuéng ABCD vudng goc ¢ A va D,AB=1m,
CD=4m,AD=6m.

a)Hoi goc « tao boi duong thang BC va mat dat AD c6 sé do x4p xi bang bao nhiéu (1am tron dén phat)?
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b)Tinh d6 dai canh BC (Iam tron dén chir s6 thap phan thi nhat).
Cach giai:

a) Goi I 1a giao diém cua hai duong thang AD va BC .QuaB ké dudng thang song song Véi

AD ( mat dat) cat CDai E thi khi d6 EBC = DIC =« ( hai goc dong vi).
Tu giac ABED c6BE //AD, AB//DE, A=90"nén ABED Ia hinh chit nhat
Do d6 BE = AD=6m,EC =CD-ED =4-1=3(m). e & D

Xét ABCE vudng tai E , ta cé tana =tan EBC = % = g =% . T d@6 tinh duoc o ~ 26 '34.

b)Céch 1: Ap dung dinh li Pythagore vao tam giac BEC vudng tai E , taco :
BC?=BE2+EC?=6%+3? =45.Suy ra BC =+/45 =35 ~6,7(m).

EC 3
sinad  sin2634

Céch 2: Tam gidc BEC vudng tai Enén EC =BC-sina suy ra BC = ~6,7(m)

@ PE BAI

4.14: Mot cudn sach kho 17 - 24cm, tic 1a chidu rong 17 cm, chiéu dai 24 cm. Goi « la gdc giita duong chéo
va canh 17 cm. Tinh sin,cosa (1am tron dén chit s6 thap phan thir hai) va tinh sé do o (lam tron dén do)
4.15: Cho tam giac ABC c6 chan dudng cao AH nam giira B va C . Biét HB =3cm, HC = 6¢cm, HAC = 60"
Hay tinh d¢ dai c4c canh (1am tron dén cm), s6 do cac goc tam gidc ABC (lam tron dén do)

4.16: Tim chiéu rong d ciia dong song trong Hinh 4.27 (1am tron dén m).

50 m
Hinh 4.27

4.17: Tinh céc s6 liéu con thiéu (ddu “?””) & Hinh 4.28 véi goc 1am tron dén do, véi d6 dai 1am tron dén chir

s6 thap phan tht nhét.

a) b) c) d)
Hinh 4.28

4.18: Mot ban mubn tinh khoang céch giira hai dia diém A, B & hai bén hd nuéc. Biét rang céc khoang cach

tir mot diém C dén Ava dén Bla CA=90m,CB=150m va ACB =120"(H.4.29). Hay tinh AB gilp ban.
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B ‘ 150 m C H
Hinh 4.29

4.19: M3t cit ngang cia mot dap ngan nuéc co dang hinh thang ABCD(H.4.30) . Chiéu rong cua mit trén
AB cua dap 1a 3m . DPo déc cua swon AD, tic 1a tanD =1,25. Do doc cua swon BC,tic 1a tanC =1,5.
Chiéu cao caa dap la 3,5m. Hay tinh chiéu rong CD cua chan dap, chiéu dai cua cac suon ADva BC (lam
tron dén dm ).

A 3m B

3,5m

D u|

Hinh 4.30
4.20: Trong mot budi tap tran, mot tau ngam dang & trén mat bién bat dau di chuyén theo duong thang tao voi
mat nudc bién mot goc 217 @ lan xudng (H.4.31).
a) Khi tu chuyén dong theo hudng dé va di duoc 200 m thi tau ¢ d6 su bao nhiéu so voi mat nudc bién?
(lam tron dén m ).
b) Gia str téc d6 cua tau 12 9km/h thi sau bao lau (tinh tir lic bat dau lan) tau ¢ do sau 200 m (tic 1a cach

mat nudc bién 200 m)?

Hinh 4.31
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==l HWONG DAN GIAI

4.14: Mt cudn sach kho 17 - 24cm, tic 1a chidu rong 17 cm, chiéu dai 24 cm. Goi « la gdc giita duong chéo

va canh 17 cm. Tinh sina,cosa (lam tron dén chit s6 thap phan thir hai) va tinh s6 do o (1am tron dén do)

Céch giai:
Xét AADCvudng tai D, &p dung dinh li Pythagore ta co: 4 B
AC? = AD* + DC? a
— AC =+/AD? + DC? =+/24% +17° = /865 (cm) 17em
. CD 24 AD 17
Vay sinag=—= ~0.82 ; cosa=——= ~ 0,58
y a AC \/@ a AC \/8% b 24 cm ¢

= a ~54,69" =54'41
4.15: Cho tam giac ABC c6 chan duong cao AH nam giira B va C . Biét HB =3cm, HC = 6¢cm, HAC =60".
Hay tinh d6 dai cac canh (Iam tron dén cm), s6 do cac goc tam giac ABC (lam tron dén do)
Céch giai:
Xét AAHC ¢6: HAC+C =90 =C =90 -60 =30 ; BC=BH + HC =3+6=9(m)

HC HC HC 6

. 2 12
SINnHAC=—= AC = =— =—=6x—==—++= AC = 7(cm
AC sinHAC sin60" 3 3 3 em
2
cosHAC=cosGO°=ﬁ:>AH:E-lzi:AH ~ 3,5(cm)
AC J3 2 3
Xét AABH vudng tai H , 4p dung dinh Ii pythagore ta cé:
, B 3zem H 6 cm c
ABZ=BH2+AH2=(£j +32=21= AB =+/21~4,6(cm)
V3
6
tanHBAztanB:ﬁzﬁzﬁszw"
BH 3 3

Xét AABC c6: BAC+ACB+ABC =180
Suy ra BAC =180 -CAB-CBA =180"-30 -49 =101.

4.16: Tim chiéu rong d caa dong sdng trong Hinh 4.27 (1am tron dén m).

50 m
Hinh 4.27
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Céch giai:
Taco: tan40” = 5d—0 suy rad =50-tan 40" ~ 42(m).

Vay chiéu rong cua dong song khoang 42 m
4.17: Tinh céc s6 liéu con thiéu (dau “?2”’) ¢ Hinh 4.28 véi goc 1am tron dén do, voi do dai lam tron dén chir

s6 thap phan tht nhét.

a) b) c) d)
Hinh 4.28
Céch giai:

a)Goi do dai can tim 1a x. Taco: tan40° :% suy rax =3-tan40’ ~ 2,5.

b)Goi s6 do goc cantim 12 « . Ta co sina =% =0,7suyraa~44".

€)Goi s6 do goc cantim la . Tacd tan S =g suy ra 8 ~ 54",

d)Goi d6 dai canh goc vudng nho va do dai canh goc vudng 16n lan luot 12 Y, Z
Taco: sin35 = %, suyraa =3-sin35 ~1,7.

sin35° :%, suy rab=5-sin35 ~2,9.

4.18: Mot ban mubn tinh khoang céch giira hai dia diém A, B & hai bén hd nuéc. Biét rang céc khoang cach

tir mot diém C dén Ava dén Bla CA=90m,CB =150m va ACB =120"(H.4.29). Hay tinh AB gilp ban.

B 150 m { H

Hinh 4.29
Cach giai:
Taco: BCA+ACH =180" (hai goc ké bl)) = ACH =180" - BCA=180"—120" = 60
Xét AAHC vudng tai H , ta co:

V3

AH = AC-sin ACH = 90-5sin 60’ =90~ = 454/3(m).

CH=AC-cosACH =90-cos60" = 90% =45(m).
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Taco: BH=BC+CH =150+ 45 =195(m)

Xét AAHB vubng tai H, theo dinh li Pythagore ta co:

AB? = AH? + HB? = (45+/3)% +195° = 44100 = AB = /44100 = 210(m)

4.19: M3t cat ngang ciia mot dap ngan nuéc c6 dang hinh thang ABCD(H.4.30) . Chiéu rong cia mit trén
AB cua dap 13 3m . Do déc cua suon AD, tac 1a tanD =1,25. D doc cia suon BC,tic 1a tanC =1,5.
Chiéu cao caa dap la 3,5m. Hay tinh chiéu rong CD cua chan dap, chiéu dai cua cac suon ADva BC (lam
tron dén dm ).

A 3m B

3,5m

D ol

Hinh 4.30
Céch giai:
Ké BK vudng goc véi DC tai Kva AH vudng goc voi DC tai H nén hinh thang c6 hai duong cao la AH va
BK ; BK =AH =3,5m

. } . 3
Xét tr giac ABKH c6: AH//BK;AH = BK; AHK =90 AT B
Nén ABKH la hinh chir nhat = HK = AB=3m
3.5m
Xét AADH vuéng tai H, ta cé: tanD=ﬂ hay 1,25=£
DH DH D C

H K

= DH =£=2,8m=28dm
1,25

AD? =DH? + AH? =3,5% + 2,82 = 20,09 = AD = /20,09 ~ 4,5m = 45dm
Xét ABCK vubng tai K, tacd; tanC =% hay 1,5:£ = KC :i’—gzgz 2,3m =23dm

BC? = BK? + KC? =3,52 + 2,32 =17,54 = BC = /17,54 ~ 4,2m = 42dm

Do dai canh DC la: DC =DH + HK + KC ~ 2,8+ 3+2,3=8,1Im ~81dm

4.20: Trong mot budi tap tran, mot thu ngam dang & trén mat bién bat dau di chuyén theo dudng thang tao voi
mét nudc bién mot goc 217 dé lan xudng (H.4.31).

a) Khi tu chuyén dong theo hudng dé va di duoc 200 m thi tau ¢ d6 sau bao nhiéu so véi mat nudc bién?
(1am tron dén m ).

b) Gia sir toc d6 cua tau 1a 9km/h thi sau bao lau (tinh tir IGc bat dau lan) tau & do sau 200 m (tuc 14 céch
mat nudc bién 200 m)?

A Mat bién B
J ]

Hinh 4.31
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Céch gii:
a)Tau chuyén dong theo dudng thang tao véi mat nudc bién mot géc 21 va di duoc 200m = AH =200m

Xét AABH vudng tai B, ta c6: sin BAH =sin21" = % — BH =200-sin21" = 72m

b)D6 sAu cua tau so véi mat nude bién 1A BH = BH =200m

Xét AABH vudng tai B, ta cd: sinBAH =sin21’ = BH = AH = _BH = _200 ~ 558,1m = 0,5581km
AH sin21°  sin21°
Vay thoi gian tau chay ¢ do sau 200mla: t = A1 % =0,062 (gio)
v
Bai toan mé dau : giai cac tam giac sau
8c 10cm
12cm
Cach giai:
a) Xét AABH vubng tai H ta co:
A
sin ABH =sin60° =ﬂ:> AH = AB-sin60° :7-£:Ecm
AB 2 2
c0s ABH = c0s60° = N = BH = AB.0s60° =7+ % = Lcm " o
AB 2 2
Xét AAHC vudng tai H , ta co: _ 0 c
B H
ns
sinacH =AH _ 2 T8 e ~49,3°
AB 8 16
7J3) 109 109
AH?+ HC? = AC? = HC? = AC? - AH? =82—{TJ :T:> HC:Tcm
Tacé:BC=BH +HC =%+ ‘1209 ~8,72cm

Xét AABC c6: ABC + ACB + BAC =180" = BAC =180" - ABC - ACB =180"-60"-49,3° =70,7°

b)Ké DK vudng goc EF tai K. Goi do dai EK,KF,DK lan luot 12 x,y,h

Tacd EK+KF =EF & x+y=12

Xeét ADEK vudng tai K, &p dung dinh li Pythagore ta co:
EK®+DK?=DE’ < x* +h* =8 =h’=64—-x*(1)

&cm 10cm

Xét ADKF vubng tai K, ap dung dinh Ii Pythagore ta c6:
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KF2+DK2=DF? < y2 +h? =10° = h® =100 y2(2)
64— x*> =100 - y?
< y?—x*=100-64=36
Tu (1),(2) taco : < (y-x)-(y+x)=36
<12-(y—x)=36
&S y—-x=3

>
|

X+y=12

Ta c6 hé phuong trinh: {
-X+y=3

<
Il |
F NN O

N | G !

N o
|

Xét ADEK vubng tai K, tacé: cos DEK =

o|m
7|2

S = DEK = 55,8°
16

Xét ADKF vubng tai K, ta cd: cos DFK = % =

=% — DFK ~41,4°

Shle ®

Taco: DEK + DFK + EDF =180° = EDF =180° — DEK — DFK =180" -55,8° —41,4° =82,8°
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