MOT SO HE THU'C VE CANH VA GOC TRONG TAM GIAC VUONG
A. Tém tit ly thuyét
1. Cho A4BC vudngtai 4,cOd BC=a,AB=c, AC =b, ta co:
+ b =asinB = a.cosC
+ b =ctanB = c.cosC c

+ ¢=a.sinC =a.cosB

+ c=btanC =b.cotB

2. Giai tam giac vuong

Trong mdt tam giac vudng, néu biét trudc hai yéu t (trong d6 cé it nhat mot yéu to vé canh

va khong ké goc vuong) thi ta s& tim duoc tat ca cac yéu to con lai cta tam giac vudng do.
(Bai toan nay goi la bai toan: Giai tam gidc vuong)

B. Bai tap va cac dang toan

Dang 1: Giii tam giac vuong

Cach giai: Pé giai tam giac vudng ta dung hé thirc gilta canh va cic goc trong tam giac
vuong

- Cha y: Céc bai toan vé giai tam giac vudng bao gom:

+) Gai tam giac vudng khi biét d dai 1 canh va sé do 1 gbc nhon

+) Giai tam giac vudng khi biét d6 dai 2 canh

Bai 1:
Cho tam giac A4BC vuong tai 4. Goi BC=a A
AC =b, AB =c. Giai tam giac AABC, biét
A~ 0 C b
a) b=10(cm);C =30
b) a=20cm, B =35
B a C
c) a=15cm,b=10cm

Loi giai
a) St dung ti s6 cosC, sinC = a = #(cm);c = #(cm);l} =60’
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b) Ta co: b=20.5in35° ~11,47(cm);c = 20.cos35° ~16,38(cm)

c) Ta co: c=5v5(cm);SinB =%:> B~41,8°,C =48,2°

d) Ta c6: a=~/193(cm),tanB =%:> B~59,7°,C ~30,3°.

Bai 2:
Cho tam gidc AABC vuodng tai 4. Goi A
BC=a,AC=b,AB =c. Giai A4BC, biét:
a 0 c b
a) ¢=3,8cm; B=51
b) a=11em,C =60
B a C
Loi giai

a) Xét tam gidc A4BC vudng tai 4. Ap dung hé thirc gitta canh va goc trong tam giac vudng,

ta cO: cosB _48 < cos51° =£:> BC =6cm; AC =4,6cm
AC BC

b) Ta c6: C=60" = B =30° = AB = sin60.11=8,6cm; AC = 4,3cm




Dang 2: Tinh canh va gdoc cia tam giac

Ciach giai: Lam xuat hién tam giac vudng dé ap dung cac hé thuc trén bang cach ké thém

duodng cao.

Bai 1:

Cho tam gidc A4BC c¢O6 B=38,C=30", A
BC=11cm. Goi N la chan dudong vuong goc

ha tir 4 xubng canh BC. Hay tinh

a) Do dai doan thang AN

38° || 30°
b) P6 dai doan thang 4C B N

Loi giai
a) Cach 1: Str dung cic ti s6 lugng gidc trong cac tam gidc vudng NAB va NAC, ta co:
BN .tanB = NC.tanC
Chua y BN + NC =BC = BN =4,67cm; AN = 3,65cm

Cach2: Goiy: Ké CH L AB=H

b) Xét tam gidc ANC vuong, cd AC = S‘ZVC = AC ~7,3cm
Bai 2:
Cho tam giac A4BC cO BC=llcm, 0
B=38",C=30". Goi N la chan duong vudng A
goc ha tir 4 xudng canh BC. Hay tinh
a) Bg dai doan th'flng AN - 30°
b) B dai canh 4C B\\\ N /,//C
¢) Tinh di¢n tich tam gidc ABC T o ]

Loi giai
K& BH 1 AC = ABHC vuodng tai H = HBC =60°; HBA = 60° —38° = 22°

, 1 1 0 A T T S -
Do d6 BH ZEBC :5.11= 5,5(cm) (trong tam giac vudng canh doi di¢n véi goc 30° bang nira

canh huyén)




a) Tam gidc BHA vudng tai #, canh huyén B4 va canh BH=55cm k& véi

B =22° = c0s22° :ﬁ: AB = 5, TR 5,932(cm)
AB cos22

K¢ 4N 1 BC

.y A A . y Ao «A ;. y 0 A . 0 AN
Trong tam giac vudng 4BN vudng tai N c6 AN doi dién vdi goc 38" nén sin38" =—
= AN = AB.sin38° =5,932.5in38° ~ 3,652 (cm)
b) Tam gidc ANC vudng tai N,C =30°= AC = ANO 32092 _ 7,304 (cm)

sin30 0,5
c)Taco: S, = %AN.BC = %.3, 652.11=20,086(cm’).
Bai 3:
Cho tam gidc ABC c6 B=60°, C=50°, 4C =35cm . A
Tinh dién tich tam giac 4BC
60° 1 50°
B H C
Loi giai

Xét tam gidc ABC, cO: A+B+C =180 ‘= 4 ="70"
Vé duong cao AH (H € BC)

Ta co: SinC = Ij—z — AH = sinC.AC = sin50°.AC = 26,8(cm)

sinB =258 4p- ﬂgo =38,5(cm)
AB /

Sin60
Xét tam giac 4BH vudng tai H, cO: BH =15,8(cm) = CH =22,7(cm) = BC ~38,5(cm)

S e = %.BC.AH = %.26,8.38,5 =510(cm?)




Bai 4:

Cho tir gidc ABCD, cO: A=D=90",C = 40° A ; .
AB =4cm, AD =3cm.S 5, =7 -
3
1 ] 30°
D H C

Loi giai
Ké BH 1 CD(H eCD), ta co tir gidc ABHD la hinh chir nhat (tir gidc c6 3 goc vudng)
= BH =3cm,DH =4cm

BH 3

Xét tam gidc BHC vudng tai H, co: tanC = tand0’ = el HC = 0830 " 3,58(cm)
s - (AB+CD).AD _(4+7.58)3 _ . o, ()
2 2
Bai 5:

Cho tam gidc A4BC, duong cao AH(H eBC), A
B=42°, AB=12c¢m,BC =22cm. Tinh cdc canh va 1| 2
cac goc cua tam giac A4BC. 12

42° [

B\\\Ij -~ cC
22

Loi giai
Xét tam gidc ABH vudngtai H,co: B=42"= A4 =48’
Ap dung hé thuc gitta canh va goc trong tam gidc vudng, ta cd: AH = AB.sinB =12.sin42° =8cm

BH = AB.cosB =8,916(cm) = HC =13(cm)
3 R - AH ~ 0 - 0 A 0
Ta lai c6: tanC ===~ =0,614= C =31"30'=> 4, = 58'30' = BAC =106'30"

AH = AC.sinC = Ac = __ 15,350(cm)

sinC




Bai 6:

Cho tam gidc A4BC, duong cao AH =5(cm),

A
B=70",C =35" . Tinh céc canh ctia A4BC
5
35° = 70°
C H
Loi giai
o A - LA AH 5
Tam giac AHB vuong tai H = AH = AB.sinB= AB=—<=———~5,32(cm)
sinB  sin70
2 A . LA AH 5
Tam giac 4HC vudng tali H = AH = AC.sinC = AC = —x=———%8, 72(cm)
sinC  sin35
Ta lai c6: BH = AH cotB = AH cot70° = 5.0,3640 ~ 1,82 (cm)
CH = AH cotC = AH cot35° ~5.1,4281~ 7,14 (cm)
Vay BC =BH +HC =1,82+7,14=8,96(cm)
Bai 7:
Cho tam gidc ABC, cO AB=16cm, AC =14cm A
B =60
a) Tinh BC
b) Tinh S,
14 s
u 60°
C H
Loi giai




a) Trong tam giac vudng AHB, ta co: BH = AB.cosB =16.cos60° =16.0,5 = 8(cm)
Trong hai tam gidc vudng 4HB va AHC, theo dinh 1y pytago ta co:

AH? = AB* —HB*; AH* = AC* —HC* = AB* - HB* = AC* - HC®

Hay 16 -8 =14° - HC* = HC? =4 = HC =2(cm)

Vay BC =BH +HC =8+2=10(cm)
b) Cich 1: Tacod S, = %BA.BC.sinlAi = %.16.10.sin60° ~69,28(cm’ )

Cdch 2: Trong tam giac vudng AHB, ta cb: AH = AB.sinB =16.sin60° ~ 69,28(cm2).

Bai 8:
Cho hinh binh hanh 4BCD, ¢6: 4 =45, B c
AB = BD =18(cm)
a) Tinh 4B
b) Tinh S ., e -
A H D
Loi giai

a) Xét tam gidc 4BD, cd AB= AD nén tam giac ABD can tai B

Ké BH L AD = H 1a trung diém cua 4D

Xét tam gidc 4HB vuodng tai H. Ap dung hé thic lién hé giita canh va géc trong tam giac
vuong ta co:

— AD =2AH =18V2(cm)

BH = AB.sinA =45 = 9\/2 (cm)
AH = AB.cosA = 9\/5(cm)

b) S pep =25, = 2%.AD.BH =342(cm?)




Bai 9:

Cho A4BC can tai 4 c6 4=30°, duong trung
tuyén BM . Tinh goc CBM (lam tron két qua
dén do)

Loi gidi
V& dudng cao AH cla AABC cat BM tai O
Do A4BC cantai 4 nén AH ciingla duong trung tuyén, dong thoi 1a duong phéan giac cua A

= 0 la trong tAm AABC va 4, = 4, =15°

A . ; ~ BH
Trong A4AHB vudng tai H ta cO: tan4, = (1)

A . , ~ OH
Trong AOHB vudng tai H ta co: tanB, = (2)

Nhan (1) va (2) vé theo v ta duoc: tand anB, =S2L O _OH _ 1 1 6 13 trong tam)
AH BH AH 3

= tanB, = L 10= ! =1,2442= B, =51°.
3tand, 3tanl5’  3.0.2679




Dang 3: Toan @ng dung thue té

Ciach giai: Dung hé thic gitta canh va goc trong tam giac vudng dé giai quyét tinh hudng

trong thuc té

Bai 1:

Mot ¢t den c6 bong trén mat dat dai 7,5¢cm. Céc
tia néng mit troi tao voi mat dat mot g0c xr?ip xi

42°. Tinh chiéu cao cta cot dén?

] 42°
A 7,2cm C

Loi giai
Goi chiéu cao ctia cot dén 13 4B, bong cua cot den trén mat datla 4c

Ap dung hé¢ thire giita canh va dudng cao trong tam gidc 4BC vudng tai 4, ta tinh dugc:

AB ~6,75cm
Bai 2:
Mot cot dén dién 4B cao 6m cO bong in trén mat
dat 1a Ac dai 3,5m. Hay tinh BCA (lam tron dén
phat) ma tia nang mat troi tao véi mat dat B
6
.
A 3,5 C




Loi giai

Ap dung hé thirc gitta canh va goc trong tam giac vudng ABC, ta co:

tan6=i5:>6=...

Bai 3:

Mot cau truot trong cong vién co do dbc 1a 28°

va ¢o6 dd cao la 2,Icm. Tinh d0 dai ctia mat cau

trugt (1am tron dén chir s6 thap phan thir nhét)

2,1
28°

>

Ta co d0 dai cau truot la:

Sin28°

Loi giai

~4,5m
in
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Dang 4: Toan tong hop

Cich giai: Van dung linh hoat mot sé hé thuc giita canh va goc trong mot tam giac vudng dé

giai toan.
Bai 1:
Cho tam giac 4BC vudng tai 4, cO: AC > AB B
va duong cao 4H. Goi D,E lan luot 13 hinh 5 H
chiéu ctia H trén 4B, AC
a. Ching minh rang AD.4B=AE.AC va tam
gidc 4BC dong dang tam gidc AED A - o

b. Cho BH =2cm,CH =4,5cm
- Tinh d6 dai doan théng DE

- Tinh s6 do goc 4BC (lam tron dén do)

- Tinh dién tich tam gidc ADE

Loi gidi
a) Ap dung hé thirc gitta canh va goc trong tam gidc vuéng AHC va AHB, ta co:
AE.AC = AH* = AD.AB = AABC# AAED(c.g.c)
b) Ap dung hé thirc giira canh va géc trong tam gidc vudng ABC, ta cd: AH =3cm = DE =3cm
+) Xét tam giac AHB vudng tai H, cO:

tan@:A—H:ﬁz56o = =2—7(cm2)
HB 13

Bai 2:

Cho hinh chir nhat 4BCD. Qua B ké duodng

thang vudng goc véi duong chéo AC tai H.
Goi E,F,G theo tht tu la trung diém cua F
AH,BH,CD
a. Ching minh tir gidc EFCG 1a hinh binh E

hanh A D

b. Chimg minh BEG =90°

11
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c. Cho biét BH = 4em: BAC = 30°.

Tlnh SABCD 4 SEFCG

Loi giai
a) Xét tam giac 4BH, c6 EF la duong trung binh cua tam giac
— EF //AB = EF //CG = OEFCG la hinh binh hanh.
b. Xét tam gidc BEC, ¢6: BH LEC;FE 1 BC= F la tryc tdm cua tam giac BEC
CF 1 BE = EG 1 BE = BEG =90°

c) Xét tam gidc vudng 4BH vudng tai H, co:

sin;l =ﬁ2 BA =LO:8(cm);tan;1 :ﬁ: AH =——= 6,9(cm)
BA sin30 AB

+ Xét AABC vudng tai B, cO tan30’ =%:> BC =8.an30° =4,6(cm)

+)S ;cp = AB.BC =8.4,6 =36,8(cm”)
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BAI TAP TRAC NGHIEM

Céu 1: Giai tam gidc 4BC vudng tai 4. Cho biét 4B =14cm,C =30°

a) AC =15¢m, BC =26cm, B = 60° b) AC =12/3cm, BC =143cm, B = 60°
) AC =143cm, BC = 28cm, B = 60" d) 4c= 14;6 cm, BC =14cm, B = 60°
Chon dap an C =
Giai thich:
Ta cd 4BC vudng tai A= B+C =90
14
Ma C=30°= B =60’
R B 30°
+ AC = AB.tanB =14.4an60" = AC =143 (cm) A C
+ cosézﬁjBC:A—BA:Q:ZS(cm)
BC cosB 0,5

Vay B=60"; 4C =143 (cm); BC = 28(cm)

Cau 2: Giai tam giac 4BC vudng tai B. Cho biét AC =15c¢m, 4=52° (1am tron két qua dén chir

s6 thap phan thtr nhét)

a) C=38", 4B =8,4cm, BC =10,5cm b) € =38, 4B=9,2¢m,BC =11,8¢cm
c) C=38", 4B =9,8cm, BC =12, 4cm d) Mot két qua khac
Chon dap an B A
Gidi thich: 5o
Ta cd 4BC vudng tai B= A+C =90 [Sem
Ma 4=52° = C =38
R ]
+ AB = AC.sinC =15.5sin38" = 9,2cm B C

+ BC = AC.sind =15.5in52° ~11,8cm

Céu 3: Giai tam gidc 4BC vudng tai 4. Cho biét 4B =72cm, AC =11em (canh 1am tron dén

chir s6 thap phan tht hai, goc 1am tron dén chit s6 thap phan thi hai, goc lam tron dén do)

~

a) B=48",C =42°, BC =14,08cm b) B=51°,C =39°, BC =14,08cm

¢) B=53",C =37",BC =16,09cm d) A, B, C déu sai

13
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Chon dap an A

B
Giai thich:
Ta co: mn1§=£=i=1,1145:>z§=48° 7
AB 72 7
Lai co: B+C=90" = C = 42° ]
A 11 C

Ap dung dinh 1i Pytago vao tam giac vudng
ABC , ta ¢0:
BC? = AB> + AC? = (7\/3)2 +112 =219

= BC =219 ~14,80(cm) .

Cau 4: Giai tam gidc MNP ¢ N =70%P=38", dudng cao MI =8cm . Dién tich AMNP bang?

(1am tron két qua dén chir s6 thap phan thir hai)

a) 42,65cm’ b) 48,08cm’

) 51,54cm’ d) 52,68cm’

Chon dap an D
Giai thich:

M

Ta co: NI = Mi.cotN =8.cot70° = 2,9l(cm)

+ PI = MIcotP =8.co138" =8.—— =10,26(cm)
’ 70° B 38°

= NP = NI +IP=2,91+10,26 =13,17 (cm) =

—
<}

= S\ =%.8.13,17 =52,68(cm’)

Cau 5: Gidi tam gidc 4BC cO AB=12c¢m, AC =12cm, BC =20cm. Tinh cac goc cla tam giac

48c (1am tron dén do)

a) 4=80°B8=62"C =38 b) 4=90°B=53%C=37°

c) 4=90%B=58";C =32° d) Mot két qua khac

14
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Chon dap an B

B
Gidai thich:

. [AB*>+AC* =127 +167 = 400 (1) Y
Ta co 12

BC? =20% =400 (2)
R : ]

= A4ABC vuong ta1 4 A 16 R

~ A 1 ~
:>sinA=—C=—6:O,8:>B:53°

BC 20

Ta cod: C=90°—B =90° —53° =37°.

CAu 6: Cho hinh thang 4BCD sao cho 4B = 4D =10cm, BC =14cm, 4=120°, BC vudng goc voi

duong chéo BD. Chu vi clia 4ABCD bang

a) 48cm b) 54cm

C) 62cm d) 68cm

Chon dap an C A L0cm B
Giai thich:

Ta c6: A4BD can tai 4(AB = AD =10cm)

180°— 4, 180°—120°

=B =D = =30°
2
= D, =B, =30" (so le trong) D C
ABCD vuoOng tai B, co:
sinl/)\2 =£2 CD = Bg =£:28(cm)
CD sinD, 0,5

Do d6 P,,., = AB+BC+CD+ DA =62(cm)

Céu 7: Hinh v& cho biét A4BC 1a tam giac déu canh 8cm va AMB =42°. Tinh AM (1am tron

két qua dén chir s6 thap phan thi hai)

a) AM =10,34cm b) AM =10,83cm

¢) AM =11,05cm d) AM =12,43cm

15
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Chon dap an A
Gidi thich:
Vé duong cao AH (H € BC) 8cm

Do A4BC déunén 4H ciing la dudng trung

tuyén = HB = HC = 4cm M B C
Tur A4BH vuoOng tai H, ta co:
AH? = AB* —BH* =8 —4* =48 = AH = 4/3(cm)

Tu A4HM vudng tai H, ta co:

o=l e L B ~10,34(cm)
AM sinM 0,669

Céu 8: V6i hinh vé& da cho. Tinh dién tich tam gidc OMN (1am tron két qua dén chir s6 hang

don vi)

a) S,y =7Tcm’ b) S,y =8cm’

C) S,y =9cm’ d) s, =1lem’

Chon dap én D
Gidai thich:
AOPN vudng tai P nén ta co: 9cm

+ OP = ON.sinN = 9.5in38° ~ 5,54(cm)

~ ] 60° 38°
+ NP =ON.cosN =9.cos38° ~ 7,09(cm) P M N

AOPM vudng tai P nén ta co:

4+ oyp_ OP _ 554 554

tanﬂ  1an60° \/g

Ta c6: MN = NP-MP =7,09-3,2=3,89(cm)

=3,2(cm)

Do d6 S,,,, = %OP.MN - %.5,554.3,89 ~11(cm’)

16
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Céu 9: Cho A4BC cantai 4 co A=30°, dudng trung tuyén B . Tinh s6 do CBM (l1am tron

két qua dén do)

a) 45°
c) 58°

b) 51°
d) 60°

Chon dap an D

Gidi thich:

V& dudng cao AH cla AABC cat BM tai O
Do A4BC cantai 4 nén 4H cling la duong
trung tuyén, dudng phan giac

— O 1a trong tAm cta AABC va A4 = 4, =15°

A . ” ~ BH
AABH vuong tai H, ta co tan4, = (1)

A . . ~ OH
AOHB vuong tai H,ta co tanB, = i (2)

Nhan (1) va (2) vé voi vé, ta duoc:

~ ~ BH OH OH 1 . A
tan A, tanB, = ViTa iH = ZH | (O 1a trong tam

cua AABC)

1 1 1

:>tanl/3\ = e~ = =
' 3gand,  3tanl5® 3.0,2679

1,2442

= B, =51"12'~51°

Cau 10: Cho A4BC vudng tai 4 ¢c6 AB=c,AC =b,BC =a. Tia phan giac cua B cat AC tai D.

~

Tinh z‘anE
2
a) ta”£:a+b b) tanﬁ—
2 b-c a—c
c) = b d) o
2 a+c a—c
( |
L 7 )




Chon dap an D

Gidi thich:

Ta c6: BD la phan giac clia B, ta co:

A_DzA_B=£:> 4D = ¢ = AD = be

DC BC a DC+AD c+a a+c
;\f——/

AC

AABD vuoOng tai 4, ta co:

bc R
tané\l:AD:a”Lc: b :>tan£: .
G a+c 2 a+c

——
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BAI TAP VE NHA

Bai 1:

Cho tam gidc A4BC vudng tai 4, cO
BC=a,AC =b,AB =c. Hay giai tam gidc 4BC,
biét:

a) b=5,4cm;C = 30"

b) ¢=10cm;C = 45°

Loi gidi

a) Xét tam gidc ABC vudng tai 4, co: tanC = j—g = tan30’ = % — AB=BC= B

b) Xét tam gidc ABC vuodn tai 4, cd: tanC = j—]é = tan4s’ = Aic — AC= AB= B

Bai 2:

Cho tam gidc A4BC vudng tai 4, coO
BC=a,AC =b,AB =c. Hay giai tam gidc 4BC,
biét:

a) a=15cm,b=10cm

b) b=12cm,c=Tcm

Loi giai

a) Dung dinh 1y pytago tinh dugc 4B = B=C

b) Dung dinh 1y pytago tinh dugc BC = B=C

Bai 3:

~

Cho tam gidc 4BC c6 B=60°C =50";AC =35

Tinh S,

50°

35

> ¢

Loi giai
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- Ké duong cao AH (H e BC)

= S ;e = 509,08cm’

Bai 4:
4 7 14 ~ _ -~ _ O‘ -~ _ 0
Cho tir gidc 4BCD cO A=D=90",C =30 A demn B
AB =4cm, AD =3cm. Tinh S .,
3cm
| | | | 30°
D H
Loi giai

-Ké BH 1 CD=H

- Cha y dién tich da gidc 4BCD bang tong dién tich hai da gidc ABHD va BHC

Bai 5:

Cho tam gidc 4BC vudng tai 4, c6 duong
cao AH,HB =9cm,HC =16cm

a) Tinh AB,AC,AH

b) Goi D va E lan luot 1a hinh chiéu vudng
gboc cua H trén AB va AC. Tt gidc ADHE 1a
hinh gi?

¢) Tinh chu vi va dién tich cua tor gidc ADHE

d) Tinh chu vi va dién tich t&r gidc BDEC

Loi giai
a) HB=9,HC =16 = AH = AB = AC
b) T gidc ADHE 13 hinh chir nhat vi c6 ba goc vuong
c) - Tinh 4D dya vao tam gidc 4HD vudng tai D
- Tinh HD dya vao tam giac vudong AHD
+) Py =(AD+DH).2

+) S, = AD.DH
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d) P, =BD+DE+EC+BC;S,,.0 =S50 —S.ips

Bai 6:

Cho tam gidc A4BC vudng tai 4, biét
AB =3cm,BC =5cm

a) Giai tam giac 4BC (s6 do goc 1am tron

dén do) y 3

b) T B ké duong thang vudng goc vdi BC,
duong thang nay cat dudng thang AC tai D.
Tinh d6 dai cac doan thang AD, BD

¢) Goi E,F lan luot 13 hinh chiéu cua 4 trén

BC va BD. Ching minh ABEF# ABDC

Loi giai
a) Dung dinh ly pytago tinh dugc 4C =4cm
= cac goc cua tam gidc 4BC
b) Xét tam gidc vuong BCD vudng tai B, tinh dugc 4D
- Dung dinh ly Pytago vao tam giac vuéng 4BD tinh dugc BD

¢) Chirng minh dugc ABEF# ABDC (cgc)

Bai 7:

Cho tam gidc ABC vuong tai 4, biét
AB=21cm,C=40". Tinh do dai duong phan

gidc BD cua ABC, véi D nam trén canh AC

A 21 B

Loi gidi
ABD =25". Ap dung ti s6 lugng giac trong tam giac vuéng ABD ta co:

21

BD = .
cos25

~21,19(cm)

21
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