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@ H¢é thirc vé canh goc vudng va duong cao

Q Tom tit ly thuyét

Cho tam giac ABC vuodng tai A, duong cao AH . A

bat AB=c, BC=a, CA=b, AH =h,

BH =c', CH =c'. Khi d6 ta ¢6 cac hé thirc sau b
M a?=b?+c? M ac'=c?

f
M ah=bc Mb'c'=h? b
a
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Q Cac vi du
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A Vidu 1.

Cho tam gidc ABC vudng tai A, duong cao AH . Biét AB=3 (cm), AC =4 (cm). Tinh BC,
AH, BH, CH .

= Loi giai
Tacé B
BC®=AB’+AC*=3"+4?=25 < BC=5 (cm).

AH.BC = AB.AC
AB.AC 34

= AH = =——=2,4 (cm). 3
BC 5
2 2
BH.BC = AB’ = BH =0 _° _1g (cm). 4
BC 5 A

CH =BC-BH =3,2 (cm).




[ Vidu 2.
Cho tam giac ABC vuong tai A, duong cao AH.( H thudc canh BC ) biét AB=a, BC =2a.
Tinh theo a do dai AC va AH.

. Loi giai
Theo dinh li Pitago, ta c6 BC® = AB* + AC” suy ra B
ACZ=BC?-AB? =(2a)’ —a®=3a’ = AC? =a/3. 77
Lai c6 AH.BC = AB.AC 4 2a
o an ABAC_ads
A C
[ Vidu 3.

Cho tam gidc ABC vuodngtai A, c6 AB=3 (cm), AC =4 (cm), dudngcao AH. Goi E, F 1a
hinh chiéu ctia H 1én AB, AC . Tinh dién tich t& giac AEHF .

. Loi giai
Tu giac AEHF cdbagéc A, E, F lagoc vubng B
nén AEHF Ia hinh chir nhat. 1
Do d6 S, = AE.AF .
, A , E
Tac6 BC=5 (cm), AH =2,4 (cm) nén trong cac
tam giadc vudng AHB va AHC ta co 3
AH?
AE.AB = AH? = AE = =2,76 (cm). 4
AB (cm) A ~ C
F
) AH?
AF.AC = AH® = AF = =1,44 (cm).

Suy ra S,g e =2,76.1,44=3,9744 (cm).

M Vi du 4.
Cho tam giac ABC vudng tai A, dudng cao AH . Biét BH =25 (cm), CH =144 (cm). Tinh AB,
AC, BC, CH.

= Loi giai




BC =BH + HC 25+144=169. '
AB? =BH.BC =25.169 = AB =65 (cm).

own

AC? =CH.BC =144.169 = AC =156 (cm). 144
AH? =BH.CH =25.144 = AH =60 (cm).
A >
1 Vi du 5.
g . . . .z 25 60
Cho tam giac ABC vuong tai A, duong cao AH . Biét BH =5 (cm), AH "1 (cm)
Tinh AB, AC, BC, CH .
. Loi giai
Taco B
25
2 3
BH-CH =AH?=CH = AH :&cm
BH 13 “
BC = BH + CH =13cm 13
2
65 65 4

AB? =BH?+CH’=—-= AB=—cm
13 13

C

. N . 12 . .
L Vi du 6. Cho tam giac ABC vubng tai B, duong cao BH :Ecm va 4AB=3BC. Tinh

AB,AC,BC,AH,CH.

. Loi giai
N 3
Tur gia thiet tasuy ra AB = " BC.

1 1 .\
BH? BA? BC?
25 _ 162+ 12= 252:BC2=16:>BCz4cm
144 9BC? BC? 9BC

Suy ra BA=3cm . Tu day, ta tim dugc AC =5cm, AH =1,8cm,

. Suy ra

Mat khac, ta co

CH =3,2cm




3 Vi du 7. Cho hinh vudng ABCD c6 canh bing2+/5cm . Goi
AD,DC va | la giao diém cia AN,BM va.

1. Chirng minh rang AN vudng géc véi MB.

2. Tinh Al,MI.

3. Tinh dién tich ta aidc BINC.

= Loi giai
1.Xeét hai tam giac ADN va BAM

c6 A=D=90",AD = AB, DN = AM.

Suy ra AADN = ABAM (c-g-c), do d6

DAN = ABM . Suy ra

MAI + AMI = DAN + AMB = ABM + AMB =90".
Tur day, tacé AN L BM .

2.Taco BM?=AM?+ AB?=5+20=25= BM =5cm.

2

Suyra Ml = AM
MB

3.Tacd Sgey = Seen + San =%(BI.IN +BC.CN)=11cm’.

=1lcm,Al?’=AM?-MI*=5-1=4= Al =2cm.

M,N lan luot la trung diém cua

. . " . . 12 .
[ Vi du 8. Cho tam gidc ABC vudng tai A c6 BC =5cm, duong cao AH =Ecm . Tinh BH,CH.

= Loi giai

144

Gia st BH>CH . Ta ¢c6 BH +HC =BC=5. Mat khac BH-CH=AH2=E. Tu (1) ta co

(BH +CH)* =25,

suyraBH? +2BH.CH + CH? =25 . BH?+CH? 225288 237
25 25
Do do
(BH -CH)?*=BH?-2BH -CH +CH2 o337 _288 49
25 25 25
.
Suyra BH -CH =g
Tu (1) va (2) taco
BH= (BHJ’CH);(BH'CH) -1 om cH=BC-BH :% cm.

=
o2




[ Vi du 9. Cho tam gidc ABC vubng tai A, duong cao AH, ké HM vudng goc voi AB

: , S AB®
tai M . Chiing minh rang BM = —.
BC
w. Loi giai
Trong tam giac vuong AHB
B
. 2 BH?
taco BM.BA=BH",suyra BM = e
AB :
Mit khéc, trong tam gidc vubng ABC, ta c6 BH.BC = AB’, hay \ .

2 4 3
BH = > Dod6 BM = -0 ZzABZ
BC AB.BC BC

Vay bai toan duoc ching minh.

3 Vi du 10. Cho hinh vudng ABCD, | 1a diém thay doi trén canh AB ( | khac A va B).

Puong thang DI cat BC tai K . Chang minh rang 517 B khong doi.
. Loi gidi
Qua D ké duong thang vudng goc véi DI, cit BC tai H . Xét hai tam giac
ADI va CDH H
c6 A=C=90,AD=DC, CDI=CDH (cung phu voi géc CDI). Suy ra
AADI = ACDH D Ho
(9—c—-g),dod6 DI =DH . Suyra
1 1 1 1 1

2 T 2~ 2 T 2= 2

DI DK DH DK DC A ?\ B
K

Tur do, ta c6 dpem.

[ Vidu 11. Cho tam gidc ABC can tai A, c6 géc A nhon. Vé BM

2
vubng géc voi AC . Ching minh ring AM 2 AB -1
MC BC

= Loi gidi
|Goi D 1a diém ddi xtng véi C qua A, khi 6 AB = AD = AC nén tam gi4c BCD vudng tai B vaco
duong cao BM D

.Suyra CM -CD =BC?= CM -2AC =BC?,suy ra




2
2 AC :AC =1+AM.M3 AB = AC, néntaco
BC CM

2
o[ ABY} ,_AM
BC CcM

Vay bai toan dugc chirng minh.

Q@ Luventip
AN

I/~ Bai 1. Cho tam giac vudng ABC, dudng cao AH, canh goc vudng AC =60cm, canh huyén
BC =100cm . Tinh chu vi tam giac ABC, ABH , ACH.

w Loi giai
Xét tam giac vudng ABC c6 AB =+/BC*—AC’ =80cm. \
AH = AB-AC _ 60-80 _48em
BC 100
AB’® !
BH = BC =64cm,CH =BC —BH =36cm B H C

Chuvi tam gidc ABC
la AB+BC +CA=240cm.
M Chu vi tam giac ABH la AB + AH + HB =192cm .
M Chu vi tam gidc ACH:AC + AH + HC =144cm.
I/~ Bai 2. Cho tam giac vudng c6 céc canh goc vudng bang 5cm va 12cm. Tim canh huyén va cac
hinh chiéu ciia cac canh goc vudng trén canh huyén.
. Loi gidi
Cac hinh chiéu cua cac canh 1én canh huyén la:

2 2
M BH = AB :5—:§cm
BC 13 13
2 144
MCH =BC -CH =l3——5=—cm. B o c
13 13

I/~ Bai 3. Tim cac canh cua tam giac vudng, biét dudng cao va dudng trung tuyén @ng vai canh huyén
theo thir tu la 4cmva 5cm.

= Loi gidi
Vi AM la trung tuyén cia tam giadc ABC wvubng tai A nén AM =MC =MB=5cm, suy ra
BC =2MA =10cm.

Xét AAHM :HM =+ AM2—AH? =3cm . Suyra

BH =MB-HM =2cm,HC = HM + MC =8cm 4 em

5 cm

Xét tam gidc vudng ABC : B H M ¢

M AB2 = BH.BC = 20 = AB = 2+/5 cm.




M AC? =CH.CB =80 = AC =4+/5cm
I/~ Bai 4. Tim cac canh cua tam giac vuéng, biét duong cao wmg véi canh huyén 1a 4cm , dién tich
tam giac vudng bang 20cm?.

w Loi giai

2S 2.2
Taco BC:ﬂz—Ozlocm. -
AH 4

Dit BH = x(x>0). Tacd
AH? =BH.CH <16 = x(10-X)

<:>x2—10x+16:0<:>[
X=8

Khi BH =2cm: AB? = BH - BC = 2,10 = AB = 2+/5cm: AC = +/BC2 — AB? = 4+/5¢cm.
Khi BH =8cm: AB? = BH -BC =8-10 = AB = 4+/5cm: AC = +/BC2 — AB? = 2/5¢cm.

Khi d6 ba canh cua tam giac la 2+/5cm, 4+/5cm va 10cm.

I/~ Bai 5. Cho tam gidc ABC vuéng tai A, duong cao AH . Biét AH =6cm va HC—HB =9 cm.
Tinh HB,HC.

w Loi giai
bit BH =x=CH =9+ x VGi x>0.
Taco "
AH?=BH -HC < x(9+x)=36<x"+9x-36=0
X=-12 .
Q{X:'& B - H [l

Vay HB =3cm,HC =HB+9=12cm.

. . R . AB 3 . . .
I~ Bai 6. Cho tam gidc ABC vudng tai A'EZZ’ duong cao AH =18cm . Tinh chu vi tam giac

ABC.

= Loi giai
Pat AB=3x= AC =4x VGi x>0. A
Suy ra BC =+ AB® + AC? =5x.

, 1 1 1 AB-AC 12x 15 z
Tach —5=—F+—5= :
AH AB® AC

Chu vi tam giac ABC
bing AB+ BC +CA=12x =90cm.




I~ Bai 7. Cho tam gi4c ABCvudng tai A vai AB< AC va duong cao AH.Tinh AB,AC biét
AH =6cm va dién tich tam giac ABC bang 37,5cm?.

w Loi giai
Gia str tam giac do6 la AABC c¢6 duong cao AH

2S00 _ 2315 oo A
AH 6

bat BH =x(x>0). Tacé

Tacéd BC =

9

X=—

AH? =BH.CH < 36=x.(12,5-x) < x*-12,5x+36=0 < 2
8

Khi BH =%cm:ABz =BH -BC =%12,5:> AB:%cm;AC: BC?- AB? =10cm.

Khi BH =8cm: AB” =BH -BC =8-12,5= AB =10cm; AC =+/BC* - AB* =7,5cm .
Khi d6 1a ba canh cua tam giac la AB =7,5cm, AC =10cm va BC =12,5¢cm..
I~ Bai 8. Cho hinh thang ABCD vubng tai A va D. Hai duong chéo vudng géc véi nhau tai O.
Biét AB = 24/13,0A =6 Tinh dién tich hinh thang.
w Loi giai
Xét AOAB vuong tai O, ta co: 4 2T B

0B =+/AB? —0A” =(2413)*~6% =4

Xét AABD vudng tai A, duong cao AO ta co:

M AB?=BD-OB = BD = 13

AB®  (2413)*
OB 4

I AD =+/BD? - AB? = /132 — (24/13)? =313.

MTaco OD=BD-0B=13-4=9.

Xét AADC AABC vudng tai D taco: AD? =0A-AC = AC = =19,5.

AD?> AD? (3y13)?
OA  OA 6

OD.AC 9.19,5 913

Ma AD.DC = OD.AC = DC = _ _
AD 313 2

1
Vay Sysco =, AD.(AB+DC) =126,75 (dvd)

I~ Bai 9. Cho tam giac ABC vubng tai A. Buong cao AH, canh bén AC =30, HB =32 .Tinh d6 dai
AH,HC, AB

= Loi giai




bat HC = x(x > 0). Xét AABC vubng tai A, duong cao AH taco

AH? = HC.HB < 30° = x(x + 32)
< (x-18)(x+50)=0

X=18
&
X =-50

Xét AAHC vudng tai H tacd AH =+ AC®-HC? =24,

30

Xét AABC vuongtai A tacé AB® =HB.BC =32.(32+18)=40.

7~ Bai 10. Cho hinh chir nhat ABCD ¢6 c4c canh AB =60cm, AD =32cm . Tir D ké dudng thang
vudng goc voi dudng chéo AC . Puong ndy cit AC tai E va AB tai F. Tinh d6 dai cac doan

EA,EC,ED, FB, FD.

w Loi giai
Xét tam gidc vubng ADC taco ;
A B
2 2 2
EA - AD _ AD _ 32 _ 256 cm
AC JAD?’+CD?> +32°+60° 17
2 2
EC:CD _ 60 :900cm
AC 3224602 17 i ¢
Xét tam gidc vudng ADE co
i 322.60° 480
tam gi4c vudng ADE c6 ED = EAEC = = cm).
. J 32* +60° 17 (cm)
AD? 32? 544
FD = ED 32.60 15 cm.
68
2 2
AF =JFD? — AD? = |22 f8 _apr =200y
60
FB = AB - AF = 60—@=%cm
15 15

[/~ Bai 11. Tinh dién tich hinh thang ABCD, ¢6 duong cao bang 12cm, hai duong chéo AC

va BD vubng goc véi nhau, DB =15cm .
= Loi giai

Qua B vé& duong thiang song song voi AC, cat DC & E . Goi BH 1a dudng cao cuaa hinh thang. Ta

cbé BE// AC nén BE L BD.
Ap dung dinh li Pytago vao tam giac vuéng BDH , ta c6
BH? + HD® = BD?* = 12° + HD® =157
= HD? =225-144=81= HD =9cm
Xeét tam gidc BDE vubng tai B, ta co

BD? = DE.DH = 15° = DE.9 = DE =%= 25cm

A B

10



