TI SO LUQNG GIAC CUA GOC NHON
A. Tém tit ly thuyét
1. Pinh nghia: B

Cho goc nhon «(0° <a<90°). Dung A4BC vudng tai 4

A . ) ) Canh déi Canh huyén
sao cho o =A4BC. Tu do ta co:
. BC -
sina =——;cosa = —;tanat = ——;cota = — A° . C
BC BC BC AC Canh k&
Ta c6 bang tom tat:
Céc ti s0 luong giac ctiia goc nhon « Cong thuc
Ti s0 gilta canh d61 va canh huyén duogc goi 1a sin sing —
9 r r A . BC
cua goc a, ki hi¢u sina
Ti s gitra canh ké va canh huyén duoc goi la cosin coser = AB
., 1A BC
clua goc «, ki hi€u cosa
Ti sO gitra canh do6i va canh ké dugc goi la tang cua raner — AC
14 14 A BC
g6c a, ki hiéu rana
Ti s0 gilta canh ké va canh d61 dugc goi la cotang cotel
2 14 14 A AC
cua goc «, ki hi€u cora

2. Ti s6 luong giac cua hai goc phy nhau

Pinh li: Néu hai goc phu nhau thi sin goc ndy bang cosin goc kia, tang goc ndy bang cotang
gbc kia

Cu thé ta c6: Néu a+ B =90" thi Sina=Cosf;Cosa=Sinf;tana=cotf;tan—=cote

3. Mot s hé thire lién hé gitta cac ti s6 luong giac

+) Sina <1 +) Cosa <1 ) = Sina
Cosa
+)tana.Cota =1 +) Sin*a + Cos’a =1 +) Cotar = Cf)s“
Sinax
1
+) l+tan’a = 5 +) 1+ Cot’q = —
cos’a Sin‘a




4. Bang ty s6 luong giac cuia mot sé goc dic biét

30° 45° 60° 90"
Sina 1 V2 NE) 1
2 2 2
cosa NE) NG 1 0
2 2 2
tana 3 1 V3 I
3
cota 3 1 NE) 0
3

B. Bai tap va cac dang toan

Dang 1: Tinh ti so lwong gidc ciia géc nhon, tinh canh, tinh goc

Cich giai: Stir dung cac kién thtrc trong phan tom tat 1y thuyét

Bai 1:

Dé bai

Loi giai

Tim céc ti s6 lugng gidc con lai cua goc a,

Ta co:

biét: Sin*a +cos’a =1= cos’a = 16 = cosa=i(cosa >0)
25
. 3 12 4
a. Sina == b. cosa=—= C. tana =— 3 4
S 13 3 = tana=z;cota =—
Bai 2:
Pé bai Loi giai
Tim goc nhon o, biét: a) Ta co:

a. sina = cosa

b. tana = cota

sina = cosa = sina = sin (900 - a)

ca=90"-ag=a=45"

b) Ta c6: tana = cota = tana = tan (900 - a)

Sa=90"-ag=a=45"

Bai 3:

Dé bai

Loi giai

——




Tinh gia tri ctia cic biéu thirc sau
a. A=4-sin"45° +2cos’60° —3cot’ 45°
b. B =tan45°.cos30°.cot30°

C. C=cos’15° +cos*25" +...+ cos*75°

d. D=sin’10° + sin*20° +...+ sin*80°

2 2
a) Taco: 4=4 %J +2.Gj -3=

b) Ta co: B:I.ﬁ.\/gzé
2 2
c) Ta co:

C:(c0s215° +cosz750)+...+cos2450
2
=1+1+1+ ﬁ =Z
2 2

d) Ta co:
D= (sin2100 +cos2100)+...+(sz'r12400 +cos2400)

=l+1+1+1=4

Bai 4:

Cho tam giac 4BC vudng tai C c¢oO
BC =1,2¢m; AC =0,9cm . Tinh céc ti s6 luong
gidc ctia goc B, tir d6 suy ra ti s6 lugng

gidc cua goéc 4

0,9

Loi gidi

4;tanB =%;C0tB =

Ta co: SinB=§;cosB:— il
5 5 3

= SinAd :i;CosA zé;tanA :i;cotA :i
5 5 3 4

Bai 5:

Cho tam giac 4BC vudng tai 4 c¢O
AB =1,6¢m; AC =1,2cm . Tinh cac ti sb lugng
giac cua goc B, tir 46 suy ra ti s6 luong

giac cua goc C.

1,2

——




Loi giai

Ta coO: SinB zg;cosB = ?;tanB :%;cotB

&
3

= SinC:%;CosC :%;mnC:i;cotC

£l
3 4

Bai 6:

Cho tam gidc 4BC vudng tai 4, dudong cao
AH(H € BC), hdy tinh sinB va sinC lam
tron két qua dén chir s6 thap phan tho tu
trong cac truong hop sau

a) AB=13m,BH =0,5dm

b) BH =3cm,CH =4cm

Loi giai

a) Ap dung cac ti sé luong giac cho tam gidc vudng

ABH @& tinh sinB, 16i tir 46 suy ra sinC

b) Ap dung hé thirc luong vé canh gbc vudng va hinh chiéu 1én canh huyén trong tam giac

vudng ABC dé tinh 4B . Sau d6 lam tuong tu ciu a

Bai 7:

Cho tam gidc ABC cO6 AB=a5,BC=a3
AC=a\2

a) Chung minh tam gidc 4BC vudng

b) Tinh céc ti s6 lugng giac cua goc B, tir

do suy ra céc ti sO lugng giac cua goc 4

Loi giai

a) Dung dinh ly pytago dao, ta co:

AB® = AC* + BC* (5a° =3a’ +2a" ) = AABC vuong tai C

b) Tinh duoc:
AN BB
—SmB—ﬁ—? 'COSB—ﬁ—T
( ]
L+ )




—tanB:£:—6 —CotB:izﬁ
33 N
Bai 8:
Cho tam gidc ABC vudng tai A, AB=5cm, A
cotB :%. Tinh d6 dai cac doan théng AC va
BC
a) Ching minh tam gidc 4BC vudng
: . B C
b) Tinh céac ti s6 lugng giac cua géoc B, tu
d6 suy ra cac ti s6 luong giac cua goc 4

Loi gidi
Ap dung ti s& cotB trong tam gidc vudng ABC va dinh 1y pytago ta tinh dugc
AC =8cm,BC = \/@cm

Bai 9:
Cho tam gidc 4ABC vudng tai 4, A
B =Gyt % Hay tinh do dai duong .

) 6
cao AH va trung tuyén BM cua tam gidc
ABC [
B H C
2 = 7601

Xét AABH(H) = AH = %(cm);BM - %(cm)

Bai 10:
Cho tam giac 4BC vuong tai C, co A
BC =1,2cm; AC =0,9cm . Tinh céc ti s6 luong
giac ctia goc B. Tur do suy ra ti sd luogng 0,9
giac cua goc 4

B 1,2 C
Ta co: sinB = é;cosB = i;tanB = é;cotB :i = sind = i;cosA = é;tanA = i;cotA :i
5 5 4 3 5 5 3




Bai 11:

Cho tam gidc 4BC vudng tai 4, dudng cao A

AH (H € BC) bi€t BH =4cm, CH =lcm .

Hay giai tam gidc ABC

@ H

Xét tam giac 4BC vuoOng tai 4, a4p dung hé thirc luong trong tam gidc vuong, ta co:

+) AB* = BC.BH = AB* =20 = AB =25(cm) = AC =/5(cm)

AC 5

. 1
+)Taco: tanB=—=——=—
) AB 25 2

~

o B=asanC =28 o g5
AC

Bai 12:

Cho tam gidc 4BC vudng tai 4, dudong cao

AH (H € BC), biét BH =4em, AC=313em. =
313

Hay giai tam gidc ABC

bat HC =x(cm)

Ap dung hé¢ thire luong trong tam gidc vudng 4BC, ta co:

x =9(tm)

AC*=BCCH =(4+x)x=>x"+4x=9.13= x> +4x+4=121=
x =—13(loai)

Ta c6: BC=BH +HC =13(cm)

+) AB* = BH.BC =13.4=52= AB =2/13(cm)

— B=56" = C =34

H Sl,nE:ACz%/E: 3
BC 13

J13

Bai 13:

Cho tam gidc 4BC vuodng tai 4, co: A
AB =10cm, AC =15cm
a. Tinh goc B 10 15

b. Phan giac trong clia goc B cat AC tai I.

Tinh 47 B

——
(@)
| —



c. V€ 4H vuong goéc voi BI tai H. Tinh

AH

a) Xét tam gidc 4BC vuong tai 4, ap dung hé thirc lugng trong tam giac vuong, ta co:

5oAC_ 1535
AB 10 2

tan ABI = ) = Al = AB.tan ABI=10.tan28’ = 5,3(cm)

c) SinABH = ‘Z—Z — AH = AB.Sin28° = 4,7(cm)

Bai 14:
Cho tam gidc 4BC vudng tai 4, dudng cao A
AH =6cm(H € BC), biét tanC = % Hay tinh
do dai cac canh: HB,HC, AB, AC ;
B H
Loi giai
Theo gia thiét ta c6: tanC = 240 2
CH 3
Lai c6: AAHB# ACHA(g.g) = L M8 _AB _2_ pp 142 _62_4cp-A3_,
CH HA AC 3 3 3 2

Xét tam giac ABC vuong tai A, ap dung hé thirc lugng trong tam gidc vudng ta co:

AB* = BH.HC < AB =213(cm); AC> = CH.CB < AC =313(cm)




Bai 15:

Cho tam gidc A4BC vuong tai A4, coO A
AC =15¢m, B =50°. Hay tinh d6 dai
15
a) 4B, AC D
b) phan gidc CD
) phén g "
B a C

Loi giai
a) Tam gidc 4BC vudng & 4, theo hé thirc lugng vé canh va gboc trong tam giac vudng, ta co:
AB = AC.cotB =15.cot50° ~ 15.0,8391 ~ 12,59(cm)

AC=BCsinB=BC=2C = D . D 19 58(cm)
sinB  sin50°  0,7660

b) Tam gidc ABC vudng & 4 nén: B+C =90° = C =90° — B = 40°

—

CD 14 tia phan giac ciia C, ta c6: ACD==C 1

C=—.40" =20’
2

L
2

Trong tam gidc vudng ACD vudng tai 4, theo hé thuc lugng vé canh va goc ta co:

AC = CD.cos ACD.cos20° = CD=—2¢_— 1 _15 96(cm).
cos20” 0,9397
Bai 16:
Cho tam  giac ABC  nhon, c¢o6 A
BC=a,AC=b,AB=c
Chung minh réng: a’ =b* +c* —2be.cos A
H
B C

Loi giai
V& duong cao CH cua tam gidc ABC

AHAC vudng tai H nén: cosA= % — AH = AC.cos A

AHAC vudng tai H , theo dinh 1y Pytago ta c6: 4H* + HC* = AC®




AHBC vudng tai H , theo dinh ly Pytago ta c6: BC? = HB* + HC* =(AB— AH)’ + HC®

= AB>—2AB.AH + AH* + AC* = AC* + AB> —~2 AC.AB.cos A

Vay a* =b" +¢* —2bc.cosA.




BAI TAP TRAC NGHIEM

Cau 1: Cho A4BC vudng tai 4. AB=6em, B =a. Bibt tana = % P6 dai canh 4C, BC 1n luot

1a?
a) 2 val b) 2 va 2
2 2 2 13
)2 va2 dLval
2 2 2 2
Chon dap éan A A
Gidi thich: Ta co:
a) Trong AABC ¢ tana _5 _AC
12 AB
AC =51 (1>0) y o
=
AB =12t B
\ 1 5
Vi AB=6cm:12t=6<:>t=§:>AC=E

b) Ap dung dinh Iy Pytago vao tam giac

vudng AABC, ta dugc:

2
BC?* = AB* + AC* < BC? =6* J{%j

= BC = %(cm)(BC > O)

Céu 2: Cho AOPQ c¢b 00 =9,6¢m, PQ =12cm . SO do cac goc ciia AOPQ 1an luot 142 (Iam tron

két qua dén do)
a) P=37:0=35%,0=37" b) P=53°0=37"0=90°
c) P=90%0 =350 =54 d) P=53°0=90";0=37"

10

——
| —




Chon dép an B

Giai thich: Ta co:

{OP2 +0Q" =(7,2) +(9,6) =144(1)
PO’ =12 =144 (2)

Tu (1)(2), suy ra: OP* +0Q* = PO’

= AOPQ vudng tai O

9,6
1,2

— sinP=22=0,8= P =53

0=90"—P=90"—53° =37°

Céu 3: Cho A4BC c6 B=60",C =45°, 4B =10cm . Chu vi clia tam gidc 4BC 1a? (lam tron két

qua dén chir s thap phan tht hai)

a) 35,6 b) 35,7

c) 35,8 d) 35,9

Chon dap &n D A

Giai thich:

Xét AAHB vuong tai H , ta co:

Sii’l§=A—H<:>Sin6OO =A—H:> AH=5\/§(cm) 10
AB 10

cos§:ﬁ<:> cos60° :ﬁ:BH :5(cm) 60°  [] 45°
AB 10 B C

Xét AMHC vudng tai H, ta cd: C=45" do dé
AAHC 1a tam gidc vudng can tai H

= AH = HC =53 (cm)

Ta cO: BC = BH +HC =5+53 =13,65(cm)

Ap dung dinh 1y Pytago vio tam giac vudng

AHC , ta co:

——

11

'




AC *= AH? + HC® = AC ~12,25(cm)

Chu vi tam giac A4BC la:
P,y = AB+BC+CA=35,9(cm)

Céu 4: V6i goc nhon « tuy y. Khang dinh nao sau déy sai

sino cosa
a) tana = b) cota =—
cosa sino
C) tana.cota =2 d) sin’a+cos’a =1
Chon dap éan C A
Giai thich:
: sinat . cosa
Ta co: tana = va cota =—
cosa sina
_ 10
sina cosa
= tano.cota = —=1.
cosa sina
60°  [] 450
B

12

——
| —



BAI TAP VE NHA

Bai 1:

Cho tam giac ABC vuodng tai 4 cO
AB = 60mm; AC =8cm . Tinh cac ti sd luong
giac ciia goc B Tur d6 suy ra ti sd luong 6

giac cua goc C

B
Loi giai
Ta co6: sinB :E:i;cosB :i:—;tanB :§:i;cotB )
10 5 10 6 3 4
= sinC =—;cosB :i;tanB :i;cotB :i.
5 4 3
Bai 2:
Cho tam gidc 4BC vudng tai 4. Hay tinh
cac ti s6 luong giac ctia goc C biét rang
cosB=0,6
B

Loi gidi

Ta cO: Sin’B+cos’B=1= Sin®B+0,6> =1= Sin®’B=0,074= B = C

Bai 3:

Cho tam gidic ABC vudng tai 4. Biét

AB =30cm, B=a,tana = % . Tinh BC, AC

o]

Loi giai

Ta co:

13
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Boaana=—=A4C_ 5 AC_5 | 4100 _1ns5 = Bc
12 4B 12 30 12 12
Bai 4:
Cho tam gidc ABC vudng tai 4, dudng cao A

AH . Tinh sinB, sinC
a) AB=13cm,BH =5cm

b) BH =3cm,CH = 4cm m

Loi giai
a) Ta cO: 4B =13cm,BH =5cm = AH = BC = SinB, SinC

b) Ta cO0: BH =3cm,CH =4cm = AH = AB, AC = SinB, SinC

Bai S:
Cho tam giac ABC vudng tai 4, goc C =30°
BC =10cm B
a. Tinh 4B, AC
b. Ké tir 4 cc dudng thing AM,AN lan N
lugt vuong goc voi cac duong phan gidc M
trong va ngoai cua goc B. Ching minh
MN = AB : c
c. Chung minh cac tam gidc MAB va ABC
dong dang. Tim ti s6 dong dang.
Loi giai

b) Cha ¥: Hai duong phan gia ctia hai goc ké bu vudng goc véi nhau
¢) Ta c6: BM 1a phan gidc cia goc B. Tir d6 tinh duoc sb do cac gdc ciia tam gidc MAB
*) Chu y: Tam gidc MAB va ABC déu 1a cac tam giac nira déu, tir d6 tinh duoc ti sé dong

dang 1a 0,5.

14

——
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Bai 6:

Cho tam giac 4BC vuodng tai A(A4B< AC),

B
C=a<45", dudng trung tuyén AM , dudng H
cao AH, MA=MB=MC=a. Ching minh M
rang:
a) sin2a = 2sina.cosa A
b) 1+cos2a =2cos’a
C) 1-cos2a =2sin’a
a) Ta c6: AMH = 2a; Sin2a = AR _2A4H _2AH 2. AB'AZC = 2.sina.cosa
AM  2AM  BC BC
A 2
b) 1+cos2a=1+HM L 2. C2 =2.cos’a
AM  AM  BC BC
2
C) l-cos2a=1- HM HB _2HB 2. ABZ ==2.sin’a
AM AM  BC BC
( ]
t )




