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CHUONG L) HE THUC LUONG TRONG TAM GIAC VUONG

MOT SO HE THUC VE CANH VA PUONG CAO TRONG TAM GIAC VUONG
I. Pat van de
Cho tam giac ABC vudng 6 A c6 AH la duong cao. Chirng minh
a) AB>=BH.BC, AC*=CHCB.
b) AB.AC=AH.BC.
¢) AH?=BH.CH.

1 1 1

d = + .
)AHZ AB*  AC?

Giai

B © c
H

a) Xét hai tam gidc vuong ABH va CBA c6 ABH chung nén AABH -~ ACBA (g.g)

Suy ra A—g = % — AB®> =BH.BC

Tuong tu, cling c6 AC?> =CH.CB

CHAM CHI - THANH TAI - MIET MAI - TAT GIOI

b) Vi AHBA -~ AABC (cmt)

.. AH AB
nén —=—
AC BC

= AB.AC = AH.BC

c) Xét hai tam giac vuong ABH va CHA c6 HAB= ACH (cung phu ABC)
Nén AAHB - ACHA (g.g)

Suy ra ﬁ:E:>AH2 =BH.CH
CH AH
2 2 2
d)Taco AHBC=ABACe = 5¢ 1 _ BC _ AP +AC
AH ABAC  AH®> AB*.AC?® AB:.AC
1 1 1
Va = + )
2y AH*> AB* AC?
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HINH HOC 9

I1. Mot s6 hé thirc vé canh va dwong cao trong tam giac

Tt két qua cuia phan trén, ta suy ra

e Dinh Iy 1: Trong mdt tam giac vudng, binh phuong ctia canh géc vudng bang tich ctia

canh huyeén va hinh chi€u ctia canh goc vuong do trén canh huyén.

e Dinh 1y 2: Trong mot tam gidc vudng, tich hai canh géc vudng bang canh huyén nhan véi

duong cao tuwong tng ctia canh huyén do.

e Dinh Iy 3: Trong mdt tam gic vudng, binh phuong drong cao ting véi canh huyén bang

tich hinh chiéu cta hai canh goc vuong trén canh huyeén.

e Dinh Iy 4: Trong mot tam gidc vudng, nghich dao binh phuong duwong cao bang tong

nghich dao binh phuong ctia hai canh goc vuong.

Ta dung cac két qua néu trén nhu la mot cong thirc va dugc phép st dung.

Vi du 1: Cho tam gidc ABC vudng & A c6 duwong cao AH. Biét BH =12,5 ¢cm, va CH =72 cm. Tinh

AH, ABva AC.

Giai
Tacé BC=BH+CH=12,5+72=84,5
Lai c6 AH®> =BH.CH =12,5.72 =900 = AH =30 cm
AB? = BH.BC =12,5.84,5=1056,25= AB=32,5 cm

AC?*=CH.CB=72.84,5=6084 = AC =78 cm

Vi du 2: Cho tam giac ABC vudng tai A c6 AH la duong cao. Biét AC =40 cm, AH =24 cm. Tinh

AB, BC, BH va CH.

Giai

Ta cé CH = AC? — AH? =+/40% —242 =32 cm

2 2
AC2=CH.CB:>CB=AC =£=50 cm
CH 32

AB=+BC?— AC? =+/50% —40% =30 cm

2 2
AB® =BH.BC = BH = AB :£:18 cm
BC 50

D

®

Je

Vi du 3: Cho hinh chit nhat ABCD, qua A ké duong thang vudng gbéc véi BD tai H. Biét

AB=20 cm, AH =12 cm . Tinh cac canh con lai va dwong chéo cta hinh chit nhat ABCD.

Giai
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Ta cé HB =+ AB? — AH? =~/20* —122 =14 cm

2 2
Ap dung AB* =BH.BD = BD = ‘;Z 20

14 7
220
AD.AB= AH.BD — Ap=AHBD "7 7 _120
AB 20 7

Vi du 4: Cho tam giac ABC vudng tai A, c6 duong cao AH. Biét AB=15cm, BH =9 cm. Tinh
dién tich tam gidc ABC.
Giai

2 2
Ta co ABzzBH.BC:BC:z;IBiI :1%:25 cn=CH=BC-BH=25-9=16 cm

Khi d6 AH*> = BH.CH=9.16 = AH=+/9.16 =12 cm

1 1

Dién tich tam giac ABCla S 5 AH.BC = 512.25 =150 cm?

ABC
Vi du 5: Cho tam giac ABC vudéng & A c6 AH la duong cao, phan giac AD. Biét BD =15 cm,
DC =20 cm . Tinh @0 dai AD.

Giai

C @ B
H D

Ta c6 AD la duwong phan giadc cua tam gidc ABC

AB BD 15 3
Suyra —=——=—=—
AC CD 20 4

Dat AB:x:>AC=Zx voi x>0
Lai c6 BC=BD+CD =35 cm
Ap dung dinh ly Pytago, ta c6

2
AB?* + AC? = BC? <:>x2+(%xj =35 @%xz =35 < x* =784 < x=28
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= AB=28 cm va AC=21cm

2 2
Ap dung AB* = BH.BC=BH=42__25 _112
BC 35 5

cm

:>HD:BH—BD=%—15=3—57 cm

AB.AC 2821 84
— =— cm
BC 35

2 2
Khi d6 AD*> =\ AH? + HD? :\/(%j +(3—57j =+/337 cm.

Talai c0 AH.BC=AB.AC= AH =

Vi du 6: Cho tam gidc ABC nhon, hai duwong cao BD va CE cat nhau tai H. Trén doan HB 14y diém

M sao cho AMC=90° va trén doan HC 18y N sao cho ANB=90". Chtrng minh
a) AD.AC = AE.AB b) AM = AN
Giai

A

B C

a) Xét hai tam gidc vuong ABD va ACE c6 BAC chung nén AABD -~ AACE

Suy ra ﬁ—g _AD = AD.AC=AE.AB

AE
b) Xét tam gidc vudbng AMC c6 MD la duong cao nén MA* = AD.AC
xét tam gidc vudng ANB c6 NE la duong cao nén NA® = AE.AB
Ma AD.AC = AE.AB
Do d6 MA* =NA* = AM = AN .
Vi du 7: Cho tam gidc ABC can tai A, hai duong cao AH va BK. Chitng minh

1 1 1

e —— b) BC? =2CK.CA
BK* BC® 4AH

a)
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Giai

A

a) Vé HI vuong goc AC tai |

Suy ra HI la duong trung binh ctia tam giac BCK
A 1
Neén HI = > BK

Xét tam gidc AHC vuong tai H c6 HI 1a duwong cao

1 1 1 1 1 1

= + = +
HI> HC* AH? [BKT [Bcjz AH?

2 2

41 111
BK* BC® AH®* BK® BC® 4AH?

Suy ra

b) Xét tam gidc AHC c6

2 2
CH?> =CICA < [%j = %.CA I e _ %.CA < BC*=2CK.CA

2 4
Bai tap
1.1 Cho tam gidc ABC vudng ¢ A ¢ AH la duong cao. Biét AB=13,6 cm, AC =25,5 cm. Tinh
AH, BH va CH.
1.2 Cho tam giac ABC vudng 6 A c6 AH la duong cao. Biét AB=15cm, CH =16 cm . Tinh d6 dai
AC, BC va AH.
1.3 Cho tam giac ABC vuéng 6 A c6 AH la duwong cao. Biét BC=28,9 cm, AH =12 cm . Tinh d¢

dai AB va AC.
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1.4 Cho tam giac ABC c6 duong cao AH, trung tuyén AM va AB=5cm, AC=12cm va
BC =13 cm. Tinh d6 dai AM va AH.

1.5 Cho tam giac ABC vudng tai A c6 AH la duwong cao. Biét rang g—g = % va AH =48 cm. Tinh

AB, AB va BC.

1.6 Cho tam giac ABC vuong 0 A c6 AH la duong cao. Biét rang j—g :Z va BC =125 cm. Tinh

do dai AH.
1.7 Cho tam giac ABC vuong tai A. Goi M la trung diém ctia BC. Biét tam gidc ABM la tam giac
déu va cé canh bang J3 cm.

a) Tinh d¢ dai AC va AH. b) Tinh dién tich tam giac ABC.
1.8 Cho tam gidc ABC can tai A ¢c6 AB= \/g cm, duwong cao AH = \/5 cm. Goi M va N la trung
diém ctia HC va AC. Tinh d¢ dai AM va BN.
1.9* Cho tam gidc ABC can c6 AB=AC=5cm, BC =6 cm, cac duong cao AH va BK. Vé tia Bx
vudng goc AB tai B. Goi M 1a giao diém cua tia Bx va tia AC. Tinh dién tich tam gidc ABM (lam
tron dén chit sO thap phan thit nhat).

1.10 Cho hinh vudng ABCD. Mot diém bat ky trén canh BC. Puong thang Al cat DC tai K. Chiing

minh

+
I AK?

khong phu thudc vao vi tri cia diém I trén canh BC (I khong tung véi B va C).

1.11 Cho tam gidac ABC vudng & A c6 I la trung di€ém AB. Ké IH vudng goc véi BC tai H. Ching

. 1 1 1
minh 5= =+ =
4JH® AB- AC

1.12 Cho hinh thang ABCD vudng tai A va D, dwong chéo AC va BD vudng goc nhau. Ching

11 .\ 1
AD* AC?® BD*’

minh

1.13 Hinh vudéng ABCD c6 I thudc canh BC (I khac B va C). Goi K 1a giao di€ém cta hai duong

1 1 1

thing Al va DC. Chtng minh — + )
& & AB®>  AI?  AK?

1.14* Cho hinh chit nhat ABCD c6 AB =a, AD =b. Goi H la hinh chiéu ctia A trén BD va K, I lan
luot la hinh chi€u caa H trén BC va CD. Chiing minh

HB & a’
a ﬁ:bj b) HK =
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1.15 Cho tam giac ABC vuodng tai A va AB=a. Cac duong trung tuyén AM va BN vudng goc

nhau. Tinh AC va BC theo a.

1.16 Cho tam giac ABC vudong 6 A c6 AH la duong cao. V€ HE | AB, HF 1. AC. Ching minh

a) AEHF la hinh chi nhat.

b) AE.AB= AD.AC

c¢) EA.EB+FA.FC=HB.HC

d) AH’ =EB.BC.CF

AB® BE

€) AC® CF

f BH®> BE’
CH® CF?
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BAI 2{ TY SO LUONG GIAC CUA MOT GOC NHON

I. Khai niém ty s6 lwgng gidc cia mot goc nhon

_Cho géc xOy =« . Tl diém A trén Ox (A khac O) vé AB L Oy tai B.

X

0 oo 8 ’
B D F

Bén canh d¢, ta 1dy thém cac diém C va E trén Ox r6i lan luwot vé CD L Oy tai D va EF L Oy tai F.

AB_CD_EF OB_OD_OF AB_CD _ EF OB _OD_OF
Ta thay cac ty s6 — =—

OA OC OE'OA OC OE OB OD OF =~ AB CD EF
Viéc ta 1ay thém cac diém C va E cling giong nhu viéc tinh tién hay con goi la thay do6i vi tri caa
A trén Ox

Nhuw vay, céc ty s6 ban dau la AB , OB , AB va OB khong phu thugc vao vi tri cia A trén Ox
OA OA OB AB

ma chi phu thudc vao d6 16n caa xOy .

Gy s0 % la sin cua géc o vaky hiéu la sina \

_Tyso % la cosin ctia goc o va ky hiéu la cosa.

Ta goi

_Tysd % la tang ctia goc o va ky hiéu 1a tane .

Efy sO % la cotang cua goc o va ky hiéu la coy

Céc ty so trén goi chung la ty s6 lwong gidc ctia géc o va cac ty s6 nay ludn dwong. Hon nita, ta

cling c6

sina <1 va cosa <1
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II. Ty s6 lugng giac ctia hai géc phu nhau

_ Dinh ly: Néu hai géc phu nhau thi sin géc nay bang cdsin goc kia va tang goc nay bang cotang
goc kia.

Vidu 1: Cho a=60" va f=30". Khi d6 sina=cosf va tana =cot 3.

ITI. Mot s6 hé thitc co ban

Cho o la goc nhon, ta c6 cac hé thirc sau

. sina _, cosa
a) sina+cos’ a =1 b) tana = va cota =—
cosa sina

¢) tana.cota =1

Vi du 2: Cho a la gécnhon va sina = % Tinh cac gia tri lvong giac con lai cua o .

Giai

2
sina+cos’a=1=cosa=+1-sin*a = Jl—(%j :¥

. 1
e _ A :>c0ta=—1 =2\/§

1
cosa 2\/54 2\/5 tana

=S tana =

IV. Bang gia tri lugng gidc ctia mét s6 goc dac biét

CHAM CHI - THANH TAI - MIET MAI - TAT GIOI

a
30° 45" 60°
Ty s6 luong giac

. i G G
siIno E 7 7

G G i

cosa - o 5

1

tana ﬁ 1 \/g

1
cota \/5 1 ﬁ

Bai toan so sanh cac gia tri lwong giac
Cho hai goc nhon a va b, ta c
e a<b=sina<sinb va tana<tanb
e a<b=>cosa>cosb va cota>cotb

Vi du 3: Sap x&p cac ty s6 dudi day theo ty 1é ting dan.
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a) sin40°, cos28°, sin68°, cos88".
b) tan65’, cot42’, tan76", cot27°.
Giai
a) Ta cd sin40° = cos50°,sin 68° = cos22° khi d6 cos88° < cos50° < cos28° < cos 22’
Hay cos88° <sin40’ < cos28’ <sin68°.
b) Tacé tan65’ = cot25°,tan76" = cot14° khi d6 cot42° < cot27° < cot 25° < cot 14’
Hay cot42’ < cot27° <tan65’ <tan76°.
Vi du 4: Hay so sanh sina va tana; cosa va cota véi o la goc nhon.
Giai

e sina va tana

, . sina _ . . . .
Ta co tana >sina < >sina < sina >sina.cosa < 1> cosa (dung)

cos o

e cosa va cota

< sina.cosa <cosa < sina <1 (dung)

, cosa
Ta cod cosa < cota < cosa <

sina
Vi du 5: Tinh gia tri cac biéu thirc sau
a) A=sin’10" +sin®20° +...+sin” 70° +sin> 80°.

3sin 54°

b) B=sin"14° +sin”* 76’ + tan2’.tan 88" — —.
cos 36

Giai
a) Tacé A=sin”10°+sin®20° +...+sin’ 70° +sin” 80°
- (sin2 10° + sin? 80° ) + (sin2 20° + sin? 70° ) n (sin2 30° + sin? 60° ) + (sin2 40° + sin® 50° )

= (sin2 10° + cos” 10° ) + (sin2 20° + cos* 20° ) + (sin2 30° + cos* 30° ) + (sin2 40° + cos? 40° )

=1+1+1+1=4
. 0
b) Taco B=sin®14" +sin’ 76" + tan2".tan 88’ — 2227
c0s 36
. 0
—sin® 14° + cos> 14° + tan 2%.cot 2° — 25022 _ 147 3
sin 54
Vi du 6: Cho tana=3. Tinh P=w.
cosa—Ssma

Giai
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cosa+sina
_cosa+sina _ cosg cosa  1+ttana 1+3

cosa—sina cosa_sina 1-tana 1-3
cosa cosda

P

Bai tap

Khong dung bang gia tri lugng giac ctia mot sd goc dic biét cho cac cau tir 2.1 dén 2.9

2.1 Cho a la gécnhon va sina = % Tinh cac gid tri lugng giac con lai cua o .

\ 4 \ 3 7 /4 L4 . L4 \ . K
2.2 Cho «a la géocnhon va cosa = 5 Tinh cac gia tri lwong gidc con lai cta o .

2.3 Cho a la gécnhon va tana = J3 . Tinh c4c gia tri lvong giac con lai cua o .

2.4 Cho a la géc nhon va cota =1. Tinh cac gia tri lwong gidc con lai cta o .

2.5 Cho a la gécnhon va cosa = x. Tinh cdc gia tri luong gidc con lai cta o .

2.6 Khong duing may tinh hay sap xép cac gid tri lugng gidc sau theo thtt tu ting dan

a) sin25°,co0s15°,sin50°,cos66° . b) cot35°,tan48°,cot44°,tan53°,cot 39° .

2.7 Khong dung may tinh hay so sanh cac gia tri lvong giac sau

a) sin32° va tan32’ b) cos35’ va cot35’  ¢) sin25° va cot55’  d) cos54° va tan42’

2.8 Khong dung may tinh hay sap xép cac ty sd lwong gidc sau theo thit tu gidm dan
cot36°,tan72°, cot 21°, sin 54°

s 2 2 .3 3
, sin“a—cos“a sin” a—cos’ a
2.9 Cho tana=3.Tinh P=———vaQ=—75———.
sina.cosa sin” a+cos’ a

2.10 Cho gbc a nhon. Biét cos® a—2sin*a= i Tim gid tri goc a.
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BAI 3{ MOT SO HE THUC VE CANH VA GOC TRONG TAM GIAC VUONG

I. Cac hé thirc

_ Cho tam gidc ABC vudng 0 C, ta c6 cac hé thitc lvong gidc ctia goc A nhu sau

B si1r1A=B—C
AB

cosA:A—C

AB

tanA:B—C

AC

co’cA:;;l—((:j

C o A

Pinh ly
e Trong mdt tam gidc vudng mdi canh goc vudng bang canh huyén nhan véi sin goc d6i
hodc cosin goc ké.
e Trong mot tam gidc vudng thi canh goc vudng nay bang canh géc vuong kia nhan véi tan
goc dbi hodc cotang goc ké.
Cho tam giac ABC vuong 6 C véi BC=a, CA=b va AB=c khi do

B
[

a=c.sinA=c.cosB
b=c.sinB=c.cos A
a=b.tan A=b.cot A

b=a.tanB=a.cotB

II. Giai tam giac vuong
_ Giai tam giac vuong la tim tat ca cac canh va cac goc cua tam giac vudng do khi biét truedce hai
canh hodc mot canh va mot géc nhon ctia no.
Vi du 1: Giai tam gidc ABC vudng 6 C biét AC=4 cm va BC=3 cm.
Giai
Tacé AB* = AC*+BC? =4’ +3*=25=> AB=5cm

sinA:B—CzéjBACz?ﬂo:ABC:53°.
AC 4
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Vi du 2: Cho tam gidc ABC vudng ¢ C biét AB=13 cm va A=23".
Giai

Tacé A=23"=B=90"-A=67"

AC = AB.cos A =13.c0s23° ~12cm = BC =y AB* — AC* =13 -122 =5 cm.
Vi du 3: Giai tam gidc ABC vudng & C biét BC =20 cm va A=43".

Giai
Tacd A=43'=B=90" - A=47"

BC 20

AC =BC.cot A=20.cot43’ ~21 cm, AB=—— = -
sinA sin43

~29 cm .

Vi du 4: Cho tam gidc ABC c6 A=75", B=45" va AB=6 cm . Tinh dién tich tam gidc ABC.
Giai
Tacd A+B+C=180"=C=180"-A-B=180"-75" —45" =60°

Vé AD 1 BC

Xét tam giac vudng ABD ta c6 AD = AB=sinB=6.sin45" = 6.% =3v2 em
BC = ABcos B=6.cos45" = 6.% =3v2 cm

Xét tam gidc vudng ACD ta ¢4 CD = AD.cotC = AD.cot60° = 3«/5? =6 cm

Do d6 BC=BD+CD =32 +6 cm

Vay dién tich tam gidc ABCla S %AD.BC = % 3V2.(3v2+6) =313 (V3 +1) em”.

ABC —
Vi du 5: Cho tam gidc ABC can tai A, duong cao BK=h va A

ABC = ¢ . Tinh cdc canh ctia cua tam gidc theo h va o .

Giai
Tam gidc ABC cannén ACB=ABC=« K

BK h
sina sina

Ta c6 BK=BC.sinax = BC =

Vé dudng cao AH cta tam giac ABC suy ra H la trung di€m )\ .

BCnénBH:CH:B—C: h
2 2sina
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Trong tam giac AHC ta c6 CH = AC.cosa = AC = CH _ L

cosa 2sinacosa

h

Do do AB=AC=W.
Vi du 6: Cho hinh thang can ABCD ¢6 AB//CD, biét AB=5 cm, CD =13 cm va BD vudng goc voi
BC.

a) Tinh do dai duong cao BH cua hinh thang.

b) Tinh dién tich hinh thang.

c) Tinh cac géc ctia hinh thang.

Giai
a) Ké AK vuong CD tai K, ta c6 AAKD = ABHC suy ra DK =CH
Lai c6 ABHK la hinh binh hanh c6 mét goc vudng nén ABHK 1a hinh ch nhat

DC-HK 13-5

Suy ra HK=AB=5cm = DK=CH = 4 cm

Nhu vay DH =DK+HK=4+5=9 cm

Xét tam gidc DBC ¢6 BH> = DH.CH =9.4=36 = BH =6 cm..

1 1
b) Tacd S,,., ==(AB+CD).BH =—(5+13).6 =54 cm®.
) ABCD 2( ) 2( )
z iy . B 6 3 01
c) Xeéttam giac BHC c0 tanC=——=—=—=C~56'19
CH 4 2

Suy ra D=56"19"' va DAB=CBA=180"-56"19'=123°41".

Bai tap

oz . . . sina cosa
3.1 Véi géc a nhon. Chirng minh sin®a+cos’a=1, tana= , cota=—— va tana.cota=1.
cosa sina

3.2

a) Giai tam giac ABC vudng tai A biét AB=5cm va AC=8 cm.
b) Giai tam gidc DEF vudng tai D biét DE=100 cm va E=51".
c¢) Cho tam gidc ABC vudng tai A c6 BC=3AB. Tinh giad tri C.
d) Cho tam gidc ABC can tai A co0 AB=3BC . Tinh gia tri B.

3.3 Tinh gbc nhon a biét réng sina=cosa .
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3.4 Mot chiéc do & diém A mudn bang ngang qua song theo duwong AH nhung bi nudc cudn dén
diém B cach H mot doan bang 50m. Tim dd rong ctia con sdng va quang dwong do da di véi dir

kién dwoc thém ¢ hinh dwdi day.

— T

A
3.5 Mot chiéc mdy bay dang bay ¢ dd cao 900 m. Mot nguoi quan sat nhin chiéc may bay d6 duwdi

goc a=40" (nhu hinh bén dwéi). Tinh khoang cach tir ngudi quan sat dén mdy bay.

B

40°
H & A

3.6 Cho tam gidc ABC c6 B=60°, AB=15cm, BC =20 cm. Tinh d6 dai cdc gdc va cac canh con

CHAM CHI - THANH TAI - MIET MAI - TAT GIOI

lai ctia tam giac ABC.

3.7 Cho tam gidc ABC c6 AH la duong cao. Biét AB=25cm, B=70" va C=50". Tinh d0 dai AH
va BC.

3.8 Cho tam gidc ABC c6 A=75", B=60° va AB=6 cm . Tinh dién tich tam gidc ABC.

3.9 Cho tam gidc ABC c6 A=60°, B=45" va AB=12 cm . Tinh dién tich tam gidc ABC.

3.10 Cho hinh thang ABCD (AB//CD). Biét AB=4 cm, AH =4 cm va D=70". V& hai duong cao
AH va BK. Biét rang KBC =50°. Tinh BC va DC.

3.11 Cho hinh binh hanh ABCD c6 BD vudng gbc v6i BC. Biét AB=a va A=« . Tinh dién tich
ABCD theoava « .
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3.12 Cho tam gidc nhon ABC c6 A=75", B=60°, AB=c. Tinh d0 dai AC, BC theo c.

3.13* Cho tam giac ABC vudng ¢ C. Chitng minh tané __Bc .
2 AB+AC
Ap dung két qua trén tinh gia tri leong giac ctia goc 15°.
BC CA

3.14* Cho tam giac ABC nhon. Chitng minh = =—.
sinC sinA sinB

Ap dung két qua trén tinh gia tri luong giac ctia goc 75°.

3.15 Cho tam gidc nhon ABC c¢6 hai duwong cao BE va CD. Ching minh DE = BC.cos A.
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HINH HOC 9 - CHUONG I. HE THUC LUONG TRONG TAM GIAC VUONG

HUONG DAN MOT SO BAI TAP CHUONG I
BAI 1{ MOT SO HE THUC VE CANH VA PUONG CAO TONG TAM GIAC VUONG

1.1

Dung Pytago tim dugc BC =28,9 cm

Ap dung AB.AC = AH.BC = AH =12 cm

Ap dung AB*>=BH.BC= BH=6,4cm va CH=22,5cm.

1.2 P4t BH =x = BC =x+16 = BH.BC = AB*> = x* +16x + 64 = 289 = x = 9 va tinh dwoc
AH=12cm, BC=25cm va CA=20 cm.

1.3

Cach 1:

bat BH=x=CH=BC-x=28,9-x

— BH.CH=AH’= (x—14,45)2 =64,8025=x=22,5hay x=6,4

Nhu vay c6 hai treong hop va két quala AB=25,5cm, AC =13,6 cm va nguoc lai.
Cach 2:

Xét BC* = AB> + AC* va AB.AC = AH.BC

. |AB*+AC*+24B.AC=(AB+AC) [(AB+AC=39,1 . [AB+AC=39,1
Ta dung , = C
AB?+ AC*-2AB.AC=(AB-AC)  (AB-AC=119 AC-AB=11,9
Két qua thu duwgc nhw Cach 1.
14

Kiém tra dwgc BC* = AB> + AC* = AABC vudng tai A

Ap dung AH.BC = AB.AC = AH= % cm
1.5

Dat HB:x:HC:%x,Vé’i x>0

A dun AH2=HB.HC:>482:x.2x3x=64:>BH=64 cm va CH =36 cm.
P g 16

Suy ra BC = BH +CH =100 cm

Ap dung AB* = BH.BC < AB? =64.100 = 6400 = AB =80 cm
p &
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Ap dung dinh 1y Pytago suy ra AC =60 cm.

1.6

Dat AB:x:Aszx,véi x>0

2
Ap dung dinh ly Pytago c6 BC* = AB* + AC? < 125° = & +(ij < x* =10000 = x =100

Suy ra AB=100 cm va AC=75cm

AB.AC

Ap dung AH.BC = AB.AC= AH= = AH =60 cm.
1.7
A
B d » 0 ©
H M
a) Ta c6 AM=B—2C:>BC:2\/§ cm AH.BC=AB.AC:>AH=A§?C:§ cm
Ap dung dinh 1y Pytago
p dung dinh 1y Pytag bS, = ZAHBC_N_ 2
BC?* = AB*+ AC* = AC=3 cm
Ap dung
1.8
A Ap dung dinh ly Pytago
BH? + AH? = AC*> = BH =~/2 cm
:CH:ﬁcm:HM:g cm
N .
Ap dung dinh ly Pytago
G
AM? = AH? + HM? :AM:g cm
5 — c GoiGlagiao di€m AH va BN

= G la trong tam tam gidc ABC
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HINH HOC 9 - CHUONG I. HE THUC LUONG TRONG TAM GIAC VUONG

1 J3

Nén GH=—AH=— cm
3 3

cm:>BN:§BG:ﬂ cm

Ap dung dinh ly Pytago BN? = GH” + BH> = BN = >

|8
—

1.9*

Tam giac ABC can tai A c6 AH la duong cao nén AH ciing la duong trung tuyén

BC

— =3 cm
2

U
;
ay
@)
[

Xét tam gidc ABH

Ap dung dinh ly Pytago

AB?> = AH? + BH* = AH =4 cm
Dung dién tich tam gidc ABC co

%AH.BC :%BK.AC = BK=4,8 cm

Xét tam gidc ABK

Ap dung dinh ly Pytago

AB® = AK* + BK> = AK=1,4 cm

Xét tam gidc ABM

Ap dung AB*> = AK.AM = AM =17,9 cm

Dién tich tam gidc ABM 1a S %BK.AM ~42,9 cm”.

ABM
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1.10

Ve A] L Al véi ] thuoec CD

Xét hai tam gidc vuong ABI va AD] co6
AB=AD va AIB= AJD nén AABI =AADJ

Su1ra1+1—1+1—1
/ A’ AK*> AJ*? AK® AD?

2+ 12
I*  AK

Vi AD khong d6i nén

phu thudc vao vi tri caa diém 1.

1.11 Tuong ty Vi du 7 a)

Ban doc tur giai bang cach vé thém duwong cao AK ctia tam

gidc ABC.

1.12

khong d6i hay né khong

1.13

J

K

V& tia Ax vudng goc véi AC va cat CD

tai E

Xét tam gidc vudng ACE

‘ 1 1 1

Ap dun = +
PR AD* AE* AC?

Xét t& giac ABDE, dé thdy ABDE la
hinh binh hanh nén AE = BD.

1 _1+1
D*> BD> AE*’

Va
1y P

Qua A vé Ax vuong goc voi AK
cat duong thang CD tai M
Ta ¢6 MAD=BAI (cung phu

DAI) do 6
AADM = AABI = AM = Al

x\
o
o

kK Xét tam giac MAK vuong tai A
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1 1

. 1
Ap dun =
paung AD* AM? AK?

1 _1 1
AB*> Al AK*’

Vay

1.14

a) Xét tam giac ABD

Ap dung AB? = BH.BD = a* = BH.BD

Tuong tu, cling c6 b> = HD.BD

2
Chia hai vé, ta c6 ol _&
HD b*

qua dinh 1ly Ta-lét

_HB_ . DCHB_aHB

b) Vi HK // DC (cung vudng goc véi BC) =

2|z #

" HD BC BD
HB a* _HB+HD a*+b

<
=

BD a*+b*
- =

+ ma AB=AD va AM = Al (cmt)

cho ta

(dung tinh chat day ty s6 bang nhau)

o2 2
HD b HB a

BD.a*

Suy ra HB =
y a’*+b*

BD.a?

o 2 b2 a
Khidé HK=—2+% = —
BD a-+b

3

5
—
6] ]

CHAM CHI - THANH TAI - MIET MAI - TAT GIOI

HB a’

Goi G la trong tam tam giac ABC

Khi d6 BG =§BN

Tam gidc ABC vuodng tai A
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a6

Ap dung AB®=BN.BG=a* = % BN® = BN = -

2 2
Ap dung dinh ly Pytago, ta c6 AN + AB> = BN* = AN? :%—uz :%: ANz#

Ap dung dinh 1y Pytago, ta 6 BC? = AB> + AC> = BC =a+/3

1.16

a) Tt giac AEHF c6 ba goc vudng nén no la hinh chit nhat.

b) Xét tam gidc AHB c6 HA” = AE.AB

Xét tam gidc AHC c6 HA® = AF.AC

Vay AE.AB=AF.AC

c) Xét tam gidc AHB vudng tai H c6 HE la dudng cao nén HE? = EA.EB

A

H
Xét tam gidc AHC vudng tai H c6 HF 1a duwong cao nén HF? = FA.FC

Xét tam gidc ABC vudng tai A c6 AH la duong cao nén AH? = HB.HC

Ta c6 EF? = HE* + HF?> = EF?> = EA.EB+ FA.FC

T gidc AEHF la hinh chi* nhat nén AH = EF = AH? = EF?

Vay EA.EB+FA.FC =HB.HC.

d) Xét tam giac ABC vudng tai A c6 AH la duong cao

Ta c6 AH? = BH.CH = AH" = BH*>.CH”

Xét cac tam giac ABH va ACH vuong tai H lan luwgt c6 HE va HF la dwong cao
Ta c6 BH? = BE.BA va CH?> =CF.CA

Suy ra AH* = BE.BA.CA.CF = EB.AB.AC.CF

Ma AB.AC = AH.BC do d6 AH* = EB.AH.BC.CF = AH® = EB.BC.CF .
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HINH HOC 9 - CHUONG I. HE THUC LUONG TRONG TAM GIAC VUONG

e) Xét tam giac ABC vudng & A c6 AH la duwong cao
Ta c6 AB* =BH.BC va AC?=CH.BC

AB* BH _ AB* BH?
= f— =
AC* CH AC* CH?

Suy ra

Ma BH” = EB.AB va CH” =CF.AC

AB* EBAB __ AB’ EB

Do do o= = =
AC* CF.AC AC’ CF

f) Tac6 BH? =EB.AB va CH> =CF.ACnén BH®=EB*.AB* va CH* =CF*.AC?

BH' EB*.AB* EB*.BH.BC EB’.BH
CH* CF®.AC*> CF:CH.BC CF:CF

Suy ra

vay BH _EB
Y oHr T cFr
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BAI 2{ TY SO LUONG GIAC CUA MOT GOC NHON

2.1

=——,cota
cos«o \/21

Ap dung Sin2a+c052a:1:cosa:%:>tana:Sma 2 g

2.2

‘ ) ) 1 si 1
Ap dung smza+cosza=1:>sma=5:>tana= mna _ cota=\/§.

cosa _ﬁ'

25
. sina . .2 2 1 . 3
Dung tana = =/3 va sin® @ +cos’ @ =1=> cosa = =, sina =~ = cota = —.
cosa 2 2 3
24
. cosa . .2 ’ ) 2
Dung cota=——=1 va sin"a+cos"a=1=cosa =sina=—=tana =1.
sina 2
285
N . 9 2 . > 1—x2 X
Dung sin“ a+cos”a=1=sina=v1-x" = tana = ,cota =
% 1-x

2.6

a) sin25°,cos15°,sin50°,cos66° .

Ta c6 cos15’ =sin75° va cos66” = sin24°

Ma sin24’ <sin25° <sin50” <sin75°

Vay thit tu can sap la cos66° <sin25° <sin50° < cos15°.
b) cot35%,tan 48°,cot44°,tan53°,cot39°.

Ta c6 tan48° = cot42° va tan53° = cot 37°

Ma cot44° < cot42° < cot39° < cot 37° < cot 35°
Vay cot44’ < tan48” < cot39” < tan53’ < cot35°.
2.7

a) sin32° va tan32°

Duing cach lam ctia Vi du 4 ¢6 tan32° > sin 32°
b) cos35° va cot35°

Dung cach 1am ctia Vi du 4 ¢6 cot35° > cos 35°
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c) sin25° va cot55°

Ta ¢4 cot55’ =tan35° dung Vi du 4 ta ¢§ tan35° >sin35° > sin25°
Vay cot55° >sin25°.

d) cos54’ va tan42°

Ta 6 tan42’ =cot48” dung Vi du 4 ta c6 cot48’ > cos48’ > cos 54’
Vay tan42’ > cos54°.

2.8

Ta 6 tan72° =cot18° va sin54’ = cos 36°

Dung Vi du 4 ta ¢6 cot36’ > cos36°

Ma cot 36’ < cot21° < cot 18’

Vay sin54° < cot36° < cot21’ < tan72°.

29
sin’a
.2 2 = 2 2
p_Sinfa-cos’a_ cos’g _tan"a-1 3°-1 8
sina.cosa sina.cosa tana 3 3
cos’a
sin’a
.3 3 73—1 3
_sin"a-cos’a _ cos*y 3 -1 13
sin® a+cos’a sin3a+1 3¥+1 14
cos’a

2.10 Ta cécosza—Zsinza:icl—sinza—2sin2a:%<:>3sin2a:%:>sina:%:>a:300 )
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BAI 3{ MOT SO HE THUC VE CANH VA GOC TRONG TAM GIAC VUONG

3.1

Xét tam gidc ABC vuong tai C, gid st A=a.

B .. BC AC
Ta cd sina=——, cosa=——
A AB
2 2
Nén sin®a+cos’a= BC2 + AC2
AB AB
2 2
Suy ra sin’a+cos’ a =w =1
AB

BC B%B _ sina

tana = =
AC A(% cosa
. AB
c =1 A cosa
Tuwong tw cota =— va tana.cota=1.
sina
3.2

a) Ap dung dinh 1y Pytago BC® = AB* + AC? = BC =+/89 cm

sinBzﬂzi:BzSSO:Cz320.

BC /89

b) F=39°, DE = EF.cos E= EF ~158,9 cm, DF ~123,5 cm .
C) sinC=ﬁ=1:>Czl9028'.
BC 3

d) Vé duong cao AH suy ra BH=%BC=%AB:>COSB=%=%:>B%80,40.

3.3
R .2 2 . 2 0
Ap dung sin” a + cos a=1:>s1na=7:>a=45 .

3.4 DO rOng con song

Taco tan30° =20 - ga=—5 __503 m
HA tan 30

Quang duong da di AB=+AH”+BH? =100 m.

3.5 Ta c6 sin40° = % = AB= HB = 900 ~1400,15 m.

sin40°  sin40°
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3.6 Vé duong cao AH cuia tam gidc ABC

Xét tam giac AHB c6 cos ABH =% = BH = AB.cosABH=1?5 cm = CH =BC—-BH =§ cm

Lai c6 sin ABH = % = AH = AB.sin60° = 15;5

cm

Nhu vay AC =+ AH? +CH? =513 cm = sinACB = i—lg — ACB~56,1" = BAC~73,9°.

3.7

Vé duong cao AH cu tam giac ABC.

Ta ¢4 BH = AB.cos B=25.cos70° ~8,6 cm va AH = AB.sin B= AB.sin70° =25.5in70° ~ 23,5 cm

Lai c6 AH = AC.sinC = AC = AH = ?3’50 ~ 30,7 cm
sinC sin 50

— CH = AC.cosC =30,7.cos50° 19,7 cm

Do d6 BC=BH+CH ~28,3 cm..

3.8

Vé duong cao AD cyra tm gidc ABC

Ap dung AD = AB.sinB=> AD=3/3 cm va BD = AB.cos B=> BD =3 cm
Xét tam gidc ACD c6 CD = AD.cotC =>CD =33 cm

Suy ra BC:BD+CD=3(1+J§) cm

1 9

Vay §,c =5 ADBC= E(\/§+3) cm?.

ABC —

829
Vé duong cao CD ctia tam gidc ABC
bat CD=x véi x>0

Xét tam gidc ACD c6 AD =CD.cot A= AD = N2 em.

3
3
Xét tam gidc BCD c6 BD =CD.cotB= BD =x cm

J3

:>AB:AD+BD=x+x?:12:>x:6(3—\/§) cm

ABC —

Vay S %AB.CD=36(3—\/§) cm?.
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3.10
A B
D ] ] C
H K

Dé thay ABHK 1a hinh chi nhat c6 hai canh ké b?ang nhau nén no la hinh vudng.
Suy ra BK=AH =4 cm

Xét tam giac BKC

Ap dung BK = BC.cos KBC = BC ~6,22 cm va KC = BK.tanKBC ~ 4,77 cm

Tuong tw, xét tam gidc AHD tinh dwoc DH = AH =cot ADH ~1,46 cm
Do d6 DC=DH+ HK+KC ~10,23 cm .

3.11

T

ABCD la hinh binh hanh=C=A=a va DC=AB=a
Xét tam giac vuong BCD c6 BC =CD.cosC =acosa
Vé BH vudng goéc CD

Ap dung BH = BC.sinC =acosa.sina

Do do S =DC.BH =a*sina.cos« .

ABCD
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3.12

—

D

N

ey = AC=c—.
2

sin45°

AC
sin 60°

Z
=
e
<
QD

Xét tam gidc ABD c6 BD = ABcos B =§

Xét tam gidc ACD 6 CD = AC.cosC = o3

c(\/§+1)
Nhu vay BC:BD+CD:T.

W
—
> w
¥
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Xét tam gidc ABC vudng & C véi A=30"
batBC=a

BC

Ta co AC=BC.cotA=a\/§ , AB=
sin A

=2a

Vé AD vudng goéc BC
Xét tam gidc ABD c6 AD = AB.sinB

Xét tam gidc ACD c6 AD = AC.sinC

Do do

AB.sinB=AC.sinC = qu = AC
sinC sinB
BC CA

Tuwong tetac) ——=—"-=——.
sinC sinA sinB

Vé duong phan gidc AD ctia goc A

. BD BD
Nén —— ==
AC AB
CD BD+CD  BC

= = = (tinh chat
AC AB+AC AB+AC

day ty s6 bang nhau)

Ma tan ACD = ’cané = C—D
2 AC

2 AB+AC
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Dung két qua trén, ta ¢ tan15’ = and-_5¢ __, —\V3=cot15° =2+4/3

2 AB+AC
. 0
Lai co tan15° = Sll’1150 =sinl5’ = (2—\/§)COS 15°
cos15
Ap dung sin15° + cos?15° =1=> cos 15" = \/EZ 2 = sin15’ =tan15".cos15° = \/g;\/z
3.14*
Vé AD vudng goc BC
Xét tam giac ABD c6 AD = AB.sinB
A
B ] Cc
D
Xét tam gidc ACD c6 AD = AC.sinC
Do dé AB.sinB=AC.sinC = AB _ AC . Tuwong ty ta co AB _ BC _ €A

sinC sinB sinC sinA sinB

Dung gia thiét bai 3.12 (ban doc c6 thé dung gia thiét khac)

c(\/§+1)
2 ol
4

in75° =
G 2

o2

Dung sin®75° + cos® 75" =1= cos 75" = 1

V6 ++2
4

Taco sinA=——-sinC =
AB

Suy ra tan75’ —24+/3,cot75° =23 .

3.15 Xét tam gidc AED va ABC c6 A chung va % = i—g(: cos A) nén chung dong dang

Suy ra @zﬁzcosA:DE:BC.cosA
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