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BAI 1: MQT SO HE THUC VE CANH

VA DPUONG CAO TRONG TRONG TAM GIAC VUONG

I.TOM TAT LY THUYET

Cho Tam giac ABC vubng tai A, duong cao AH , ta co:

1) Pinh li Pitago: Trong mot tam gi4c vudng, binh phuong canh huyén bang tong cac binh

phuong cua hai canh goc vuéng
BC® = AB* + AC®
2 2 2
Hayla: @ =b" +c

2. Trong mot tam giac vudng, binh phuong mdi canh géc vubng bang tich canh huyén va

hinh chiéu ctia canh goéc vudng dé trén canh huyén

AC?=CH.BC AB? =BH.BC

2 2
Hay I3: b =a.b'; ¢ =a.c'

3. Trong mét tam giac vudng, binh phuong dudng cao ¢ng véi canh huyén bang tich hai

hinh chiéu cuaa hai canh géc vudng trén canh huyén)
AH? =HB.HC
Hay la: h* =b'.c'

4. Trong mot tam giac vudng, Tich hai canh géc vudng bang tich caa canh huyén va duong

cao tuong urng.
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AH .BC = AB.AC
Hay la: a.h = b.c

5. Trong mot tam giac vudng, Nghich d4o caa binh phuwong duong cao tng véi canh huyén

bang tong cac nghich dao cua binh phwong hai canh géc vuéng

1 1 1

= +
AH? AC? AB?

1 1

1
Hay la: heoov

Chu y: Dién tich tam giac vudng: S = %ab

Il. CAC DANG BAI TAP
Dang 1: Tinh d¢ dai cac doan thang trong tam giac vudng

Phuong phap giai: Cho tam giac ABC vuong tai A c6 duong cao AH, néu biét 6 dai hai trong
sau doan thang AB, AC, BC, HA, HB, HC thi ta luon tinh duoc d6 dai bon doan thang con lai

Bai 1: Tinh x, y trong mdi hinh v& sau
A A
6 S 5 4
X
B e - c B c
A A
X y y
5
B B C
1 H 4 C 7

H X
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HD:
a. Xét AABC vubng tai A, duong cao AH ( H thuoc BC), ta co:
Dung dinh ly pytago tinh BC = 10 (cm) = x =3,6(cm); y = 6, 4(cm)

b. Xét AABC vuodng tai A, duong cao AH ( H thugc BC ), ta co:

35ﬁ;y=ﬁ

Dung dinh 1y pytago tinh dugc: BC =74 = x = o

c. Xét AABC vuong tai A, duong cao AH ( H thugc BC), ta co:
AH? =HB.HC < AH?=4= AH =2=x=+/5;y=25
d. Xét AABC vuong tai A, duong cao AH ( H thuoc BC ), ta cé:

AH? 25 25_y_5m

AH? = HB.HC < HC = :
HB 7 4 4

Bai 2: Cho tam giac ABC vudng tai A c6 dudng cao AH. Trong cac doan thiang sau: AB, AC, BC,
AH, BH, CH hiy tinh d6 dai cac doan thang con lai néu biét:

a) AB =15cm; BC =25 cm b) BH=18 cm; CH=32cm
c)AB=6cm; BH=3,6cm d)AC=12cm; AH=7,2cm
e)AH=7,2cm; CH=9,6 cm f) BC =25cm; AH = 12cm (AB<AC)
HD:
A
B gy c

a) Tinh AC,CH,BH,AH?

+) Ap dung dinh ly pytago vao tam giac ABC vudng tai A ta co :
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AC? =BC? - AB? =25% —15% = 400 = 20°
= AC =20(cm)

+) Ap dung hé thtrc luong ta co:
*) AC?= BC.CH . Suy ra: 20°= 25. CH =CH = 400: 25 = 16(cm)
*)BH = BC — CH = 25— 16 = 9(cm)
*YAH.BC=AB.AC. Suyra: AH.25=15.20 = AH =300: 25 =12(cm)
b) Tinh BC,AH,AB,AC?
*)Taco: BC = BH + CH =18 + 32 =50 (cm)
*) AH? = BH. CH = 18.32 = 576 = AH = 24 (cm)
*)AB? = BC . BH = 50. 18 = 900 =AB = 30(cm)
*)AC? = BC. CH = 50. 32 = 1600=>AC = 40(cm)
c) Tinh CH, BC, AC, AH?
+) AB? = BC.BH . Suy ra: 6= BC . 3,6=BC = 36 : 3,6 = 10(cm)
+)CH = BC - BH = 10 - 3,6 = 6,4(cm)
+) AH? = BH. CH = 3,6. 6,4 = 4,8(cm)
+) AC*=BC.CH=10.6,4=64=AC = 8(cm)
d)Tinh AB, BC, BH, CH?

HC? = AC*— AH? =122 -7,2=92,16 =9,6°
= HC =9,6(cm)

+)
+) AH? = BH. CH. Suyra: 7,2°=BH.9,6 =BH =5,4(cm)
+)BC=BH+HC=5,4+9,6 =15(cm)
+) AB*= BC.BH =15.54 = 81=AB = 9(cm)

e)Tinh AB, AC, BH, BC?
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+) AH? = BH. CH. Suyra: 7,2= BH.9,6 =BH = 5,4(cm)
+) BC=BH + HC = 5,4 + 9,6 = 15(cm)
+) AB*= BC.BH =15.54=81=AB =9(cm)
+) AC’=BC.CH=15.9,6 = 144=AC = 12(cm)
f)Tinh AB,AC,BH,CH?
batBH=x,CH=y (DK :x<yvi AB<AC)
+)BC=BH+CH = x+y =25 =x=25-y
+)Ap dung hé thuc luong ta c6: AH? = BH. CH = x. y = 144 < (25 - y).y = 144

2_25y+144=0
y T = X =9;X, =16
=Yy, =16;y,=9

Vix<ynénx=9;y=16 hay BH =9(cm); CH = 16(cm)
+) AB?= BC.BH = 25.9 = 225=AB = 15(cm)
+) AC*=BC.CH =25 .16 = 400=AC = 20(cm)
Bai 3: Cho AABC vudng tai A, duong cao AH ( H thuoc BC),
a) Cho biét AB = 3cm, BC = 5cm. Tinh BH, CH, AC va AH
b) Cho biét BH = 9cm, CH = 16cm Tinh d6 dai cac doan thang AB, AC, BC va AH

HD:

B & C
g 5

a) Xét AABC vuong tai A, duong cao AH ( H thugc BC ), ta co:
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+) AB? = BH.BC = BH :%:1,8(cm) — CH =3,2(cm)

+) AC?*=CB.BC = AC®=5.3,2=16 = AC =4(cm)

1 1 1 1 1 1 1
+ = + =—+—=—+—= AH =2,4(cm
) AH? AB? AC? 3 4° 9 16 (cm)

b) Xét AABC vudng tai A, duong cao AH ( H thuoc BC), ta co:

AB =15cm, AC = 20cm, BC = 25cm, AH =12cm

Bai 4: Cho AABC vudng tai A, duong cao AH ( H thuoc BC ), ¢6: AC = 10cm , AB = 8cm. Tinh
BC, BH, CH va AH.

8 10

HD:
Xét AABC vuong tai A, duong cao AH ( H thuoc BC ), ta c6: BC® = AB? + AC?( pytago)
— BC =2/41(cm)

ABZ 64 32 (cm)
BC 241 41

+) AB? = BH.BC = BH =

+) CH =BC - BH :2\/H—£=ﬂ(cm)

Va1 a1

SRS SRS SR SN S Y VAo
AH AB® AC° 8 10° 64 100

Bai 5: Cho AABC vudng tai A, duong cao AH (H
thuoc BC ), c6: BH = A 10cm , CH =42cm. Tinh
BC, AH, AB va AC.
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HD:

Xét AABC vudng tai A, duong cao AH ( H thuoc BC ), Ap dung hé thirc luong trong tam

giac vuoéng, co:
+) BC = BH + HC =52(cm)

+) AB? = BH.BC =10.52 =520 = AB = 24/130(cm)

+) AH? = AB? — BH? = AH = 2\/105(cm)
+) AC? = AH? + HC?(pytago) = AC = 2+/546(cm)

Bai 6: Cho AABC vudng tai A, dudng cao AH ( H thuoc BC ). Biét AB : AC=5:12 va BC = 26
cm. Tinh HB va HC.

A
B o C
HD: H
Theo giai thiét ta co:
AB =5k
AB_5_AB_AC . o
AC 12 5 12 AC =12k

Xét AABC vubng tai A, duong cao AH ( H thugc BC),
Ta co: AB? + AC? = BC?(pytago) = 25k? +144k? = 262 = k = 2= AB =10; AC = 24(cm)

+) Ap dung hé thtrc luong trong tam giac vuéng ta co:
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2 2
AB? = BC.BH = BH = 20 :Q:S—O(cm); HC =BC-BH :26—5—0:@(cm)
BC 26 13 13 13

Bai 7: Cho AABC vudng tai A, duong cao AH ( H thuoc BC ). Biét ":‘—(Eézg; BC =122(cm). Tinh
HB va HC

A
HD: B C

H

Lam tuong tu, ta tinh dugc: BH =50cm,CH =72cm

Bai 8: Cho AABC vudng tai A, duong cao AH ( H thuoc BC ), AB = 12cm , AC = 16cm, phan
giac AD. Tinh do dai doan HD.

HD:
Xét AABC vudng tai A, duong cao AH ( H thuoc BC ), ta cé:
AB? + AC? = BC?(pytago) = BC = 20(cm)
+) Ap dung hé thtrc lugng trong tam giac vuodng ta co:

2 2
ABT 12 7,2(cm)

AB® =BC.BH = BH = =
BC 20

+) Ta c6 AD la phan giac cua goc BAC
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DB_AB 3 BD_DC_20

- SN (1)
DC AC 4 3 4 7
:DB=?3——(cm):HD DB - BH—g—%=ﬂ( m)

Bai 9: Cho AABC vudng tai A, ¢ AB = 6cm, BC = 10cm, phan gi4c trong va ngoai tai dinh B cat
AC lan luot tai M va N. Tinh BM, BN?

HD:
Xét AABC vuong tai A, duong cao AH ( H thuoc BC ), ta co:
B® + AC? = BC?(pytago) = AC =8(cm)
+) Ap dung tinh chat duong phan giac trong tam giéc, ta co:

AM _AB _ 6 3:>AM MC AC
MC BC 10 5 3 5 8

=1= AM =3(cm)
+) Ap dung hé thtrc luong vao tam giac vuéng BMn, ta co:
AB2 = AM.AN = 36 =3.AN = AN =12(cm); MN = AM + AN =15(cm)
BM? = MN.AM =15.3=> BM =3/5(cm); BN? = MN.AN =15.12 = BN = 6+/5(cm)

Bai 10: Cho tam giac ABC vubng tai A c6 duong cao AH va duong phéan giac AD (D € BC). Biét
DB = 15 cm, CD =20 cm. Tinh AH, AD (lam tron dén chir s thap phan th hai).

HD:
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A

C DH B
Taco BC=BD + DC =15+ 20 = 35(cm)
Ap dung tinh chéat duong phan giac trong tam giac ta co :

AB_BD _15_3_ AB_AC _ AB’_ AC’ _AB'+AC’_ BC’_ 35 _

AB_BD_15_3_, 49
AC DC 20 4 3 4 9 16 9+16 25 25

( binh ly pytago va day ti s6 bang nhau)
Do d6 AB?=9.49 = AB =21 (cm)
AC? = 16.49 =AC = 28(cm)
*) Ap dung hé thic luong vao tam giac ABC vubng tai A, duong cao AH ta co:
+) AHBC = AB.AC. Suyra: AH.35=21.28 = AH = %zl&B(cm)
+) AB?= BC.BH. Suyra: 21°=35.BH =BH = 12,6(cm)
Vi BH < BD nén H nam giita BvaD = HD = BD — BH = 15- 12,6 = 2,4 (cm)

+) Ap dung dinh ly pytago vao tam giac AHD vuéng tai H ta co :

AD =+ AH? + HD? = 16,8 +2,4? =124/2 (cm)

Bai 11: Canh huyén caa mot tam giac vudng 16n hon mét canh goc vudng 1a 1cm, con tong caa hai

canh gdc vudng Ién hon canh huyén 4cm. Hay tinh céc canh caa tam giac vudng nay.

HD:

C B
Gia st theo gt tam gidc ABC vuongtaiAcé BC-AB=1 (1)
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va AB+AC-BC=4 (2)
Tur (1) = BC =1 + AB thay vao (2) taduoc: AB+AC—-1—-AB=4
Do d6 AC =5 (cm)
Mat khac theo dinh ly py-ta-go ta co :
BC?—AB’ = AC? =25 < (BC — AB).(BC + AB) =25
Thay BC—AB =1 = BC+ AB = 25 (3)
Tr(l)va(3)tacdé: BC=13(cm); AB =12 (cm)
Vay: BC=13(cm); AB =12 (cm); AC =5 (cm)

Bai 12: Puong cao cua mot tam giac vudng chia canh huyén thanh hai doan thang c6 do dai 1a 1 va

2. Hay tinh cac canh ctaa A vubng nay.

HD:

Gia sir tam gidc ABC vuong tai A c¢6 duong cao AH vuéng goc véi BC
Theo GTtac6BH=1; HC=2 = BC=BH+HC=1+2=3
Ap dung hé thire lwong vao tam giac ABC vudng tai A, duong cao AH ta co:
+) AB’= BC.BH=31=3 = AB=.3
+) AC?=BC.CH= 3.2=6 =AC=6
Vay AB=3:AC=6 ;BC=3

Bai 13: Mot tam giac vubng cd canh huyén 1a 5, con duong cao tng vai canh huyén 1a 2. Hay tinh

canh nho nhat cua tam giac vuodng nay.

HD:
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o H

Céch 1:Xét AABC vuéng tai Acd AB<AC; AH=2;BC=5
Pit BH =x ( Piéu kién 0<x<25)=HC=5-x
Theo dinh Iy 2: BH . CH = AH?

= X(5-x)=2* ©5x-x* =4 < x* -5x+4=0

x-1=0 x=1
=

Xx—4=0 x=4

c>(x—1)(x—4)=0<:>[
x =1 (thoa man); x =4 ( khdéng thoa man)
Theo dinh Iy 1 ta c6: AB*=BC.BH =5.1=5= AB=+/5
Céch 2 Gia sir tam giac ABC vuéng tai A , duong cao AH ¢é BC = 5cm, AH =2 cm
bit AB=x; AC=y (DbK:x>0;y>0)
*) Ap dung hé thie lugng vao tam giac ABC vuéng tai A, dudng cao AH ta co:
AH.BC=AB.AC =x.y=10 (1)

Ap dung dinh ly pytago ta co

X +y>=25

& (x+Yy)?—2xy =25

< (X+y)*-2.10=25

o (X+Y)?=45=x+y=3/5
:>x:3\/§—y

Thay x = 35—y vao (1) taco: (3v/6—-y).y =10 < y*-3/5y+10=0
Y =2v5;y, =5

Tir do x, =~/5;% =25
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Vay canh nhé nhét cua tam giac vuong 1a +/5

Bai 14: Cho mot tam giac vudng. Biét ti s6 hai canh goc vuéng 1a 3 : 4 va canh huyén Ia 125cm.

Tinh d6 dai cac canh cua tam giac vudng va hinh chiéu caa canh géc vuéng trén canh huyén.

HD:

u C

B H

Xét AABC vudng tai A c6 AB:AC=3:4 va BC =125cm

Ta c6 AB:AC=3:4 :%:ATcz k (V6ik>0)

= AB = 3k; AC= 4k
AABC vuong tai A. Theo dinh ly Py ta go ta co:
AB? + AC? = BC’=(3k)? + (4k)? = 125
< 9k? +16k?* =15625 <> 25k* =15625 < k* =625
< k=25 (vik>0)
AB = 3.25 =75cm; AC =4.25 =100cm
Theo dinh ly 1:

2 2
_AB —E=450m

AB® =BC.BH = BH = =
BC 125

CH =BC - BH=125 - 45 = 80cm

Bai 15: Cho tam giac ABC vuong tai A. Biét %zg, duong cao AH =30 cm. Tinh BH, HC.

HD:
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Tacs 222528 _AC _ (vsik>0)
AC 6 5 6

= AB = 5k; AC= 6k
AABC vudng tai A. Theo dinh ly Py ta go ta co:
AB? + AC? = BC’°=(5k)* + (6k)* = BC?
< 25k? +36k? = BC? <> BC? =61k = BC = k/61
Theo dinh ly 3:
AB.AC = BC.AH = 5k.6k = k+/61.30 = k = /61
AB =5./61 (cm); AC = 6/61 (cm)

BC =+/61+/61=61
Theo dinh ly 1:
2
2 (561
AB? =BC.BH = BH = AB =( ) = 25cm
BC 61

CH=BC-BH=61-25=36¢cm

Bai 16: Cho tam gidc ABC vudng tai A. Biét ﬁ—?f%a duong cao AH = 42 cm. Tinh BH, HC.

HD:

T

B

Tacs 2 _3_AB_AC_, (vei k> 0)
AC 7 3 7

= AB = 3k; AC= 7k
AABC vubng tai A. Theo dinh ly Py ta go ta co:
AB? + AC? = BC’=(3k)* + (7k)* = BC?

<> 9k? +49k? = BC? <> BC? =58k = BC = k+/58
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Theo dinh ly 3:

AB.AC = BC.AH = 3k.7k = k+/58.42 = k = 2/58
AB =658 (cm); AC =14/58 (cm)
BC =24/568./58 =116 (cm)

Theo dinh ly 1:

(55

AB* =BC.BH = BH = =18cm

CH=BC-BH=116-18=98 cm

Bai 17: Cho AABC can tai A. Goi H 1a hinh chiéu cua B trén canh AC. Tinh canh day BC cta tam
giac, biét raing AH =7, HC = 2.

HD:
A
H
B ” c
K¢ AK LBC .
Vi AABC can tai A nén AK 1a duong cao dong thoi 1a duong trung tuyén tng véi BC

Do d6 CK = BK = %BC

Mat khac: AC = AH + HC =7+ 2 =9(cm)
Xét ACKAva ACHBc6: C chung
CHB =CKA=90°

K _AC
CH BC

Do d6ACKA ~ACHB (g-g) = — CK.BC = ACCH

Nén %BC.BC =9.2=BC’=36=>BC =6
VayBC = 6
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Bai 18: Trong tam giac ABC, biét AB = 10cm, BC = 17cm. V& duong cao BD véi D thudc canh
AC va BD =8cm. Tinh AC.

HD:

B C

Ap dung dinh Iy pytago vao A ABD vuéng tai D ta co:
AB? = AD?+ BD? <>10? = AD?*+8% = AD =6(cm)
Ap dung dinh Iy pytago vao ABDC vudng tai D ta co:
BC?= BD’*+ DC* <17 =8*+DC’ = DC =15(cm)
Vay AC = AD +DC =6 +15 =21 (cm)
Bai 19: Cho AABC, duong cao AH.
a) Cho AH =16, BH = 25. Tinh AB, AC, BC, CH.
b) Cho AB = 12, BH = 6. Tinh AH, AC, BC, CH.
HD:

a) Ap dung dinh ly pytago vao tam giac ABH vuéng tai H ta c6 :
*)AB? = AH? + BH? = 16%+ 25° = 881 (cm)= AB =+/881 ~ 29,68 (cm)
*)Ap dung hé thirc luong ta cd +) AH? = BH.CH «<>16° =25.CH = CH =10,24 (cm)

Do do BC = BH +HC

25+ 10,24 = 35,24 (cm)

+) AC® = CH.BC = 10,24.35,24 = 360,8576 = AC ~19 (cm)
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b) Ap dung dinh ly pytago vao tam giac ABH vudng tai H ta co :
*) AB? = AH? + BH? <122 = AH? +62 = AH2 =108 = AH =6+/3 (cm)
*) Ap dung hé thie lugng ta cd +)AH?= BH.CH «<>108=6.CH = CH =18 (cm)
Do d6 BC = BH +HC= 6+ 18 = 24(cm)
+) AC2 = CH.BC =18.24=432= AC =12/3 (cm)

Bai 20: Cho AABC vudng tai A ¢6 canh AB = 6cm va AC = 8cm. Cac duong phan giac trong va
ngoai cua goc B cit dudng thang AC lan luot tai M va N. Tinh cac doan thing AM va AN.

HD:

A

J
M
8cm
D

2
¥

Tam giac ABC vudng tai A = BC =+/AC?+ AB? =10cm
Vi BM la duong phan giac cia goc B nén ta co:

MA AB MA AB

- —= = (tinh chét ti 1¢ thuc)
MC BC ~MA+MC AB+BC

AB(MA+MC) 68 48

= —=3CMm
AB+BC 6+10 16

Suyra: MA=

Vi BN la duong phén giac cua goc ngoai dinh B nén ta c6: BM LBN.

Suy ra tam giac BMN vuoéng tai B.

Theo hé thuc lién hé giira duong cao va hinh chiéu hai canh géc vudng, ta co:
AB? = AM.AN

2 2
Suyra: AN = AB =6—:12cm.
AM 3
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Bai 21: Cho AABC vudng & A, AB = 30cm, AC = 40cm, dudng cao AH, trung tuyén AM.
a) Tinh BH, HM, MC. b) Tinh AH.
HD:

30cm 40cm

B H M

a)Xét tam gidc ABC vudng tai A = BC =+/AC*+ AB* =50cm
Tam gidc ABC vudng tai A cO AH la duong cao.
Ap dung hé thirc luong trong tam giac vudng ta co:

8w’

AB* =BC.BH = BH =18cm.

= AH =+/AB’ -BH? =24cm

Vi AM la trung tuyén ciia tam giac ABC nén AM :%BC =25¢cm

=HM =JAM?-AH? =7cm.
MC=%BC =25cm (M 1a trung diém cua BC).

b) AH =24cm.

Bai 22: Cho AABC vuéng ¢ A, duong cao AH. Goi M, N theo thir tu 14 trung diém cua AB, AC.
Biét HM = 15cm, HN = 20cm. Tinh HB, HC, AH.

HD:

M N

5c 20cm

Xét tam giac ABH vudng tai H ¢c6 HM Ia trung tuyén nén HM =%AB

= AB=2HM =30cm.
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. . N . . R LA 1
Xét tam giac AHC vudng tai H c6 HN la trung tuyen nén HN ZEAC

= AC=2HN =40cm.
Xeét tam giac ABC vubng tai A c6 AH la duong cao.
Ap dung hé thire luong trong tam giac vudng ta co:

12_ 12+ 12<:> 12: 12+ 12: L = AH =24cm
AH® AB° AC AH® 30° 40" 576

= HB=\/ABZ—AH2 =18cm
— HC =+ AC?- AH? =32cm.

Bai 23: Cho AABC can & A, duong cao BK. Biét AK = 7cm, KC = 2cm.
Tinh BC.

HD: "

B & *C

Theo gia thiét tam giac ABC cantai A = AB=AC=7+2=9cm.

Xeét tam giac ABK vuodng tai K.

— BK =+ AB2— AK? =+/92 —72 =42 cm.

Xeét tam giac BKC vubng tai K

— BC =+/BKZ+ KC? :«/(4\/5)2 +22 —6cm.

Bai 24: Cho AABC can tai A, ké duong cao AH va CK. Biét AH = 75 cm;
CK =12 cm. Tinh BC, AB.

HD:
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7.5

S e =%AH BC = %CK.AB

ol7soy-tioagAg= 12 3,
2 2 12 4

ABZ:BH2+AH2<:>%y2:y2+7,52

@%yz =7,5 < y* =100 < y =10

. BC=20: AB:?

Bai 25: Cho h.vuéng ABCD c¢6 d6 dai canh la a. Tinh d6 dai duong chéo theo a.

HD:

D C
T gidc ABCD la hinh vudng = AB = BC =CD =DA=a
AABD vuodng tai A. Theo dinh ly Py ta go ta co:
BD? = AB’ + AD’ =a’ +a’ = 2a’ = BD =+/2a” =a/2
Bai 26: Hay tinh duong cao cia tam giac déu canh a.

HD:
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Xét AABC déu c6 canh la a
) \ ~ \ \ J4 BC a
Ké duong cao AH = AH ciing la duong trung tuyén = BH =—=—

AAHB vuodng tai H theo dinh ly Py ta go ta co

2 2 2
BH2+AH2:ABZ:AH2:ABZ—BHZ:aZ—(aj P

2
L AH - /?i:ﬂ
4 2

Bai 27: Hay tim tam giac vuong trong cac tam giac c6 do dai 3 canh sau:

a) 1 = 6JK = 10 Kl = 8;

b)RS =7 ST =24 TR = 25;

c)AB=1 Bc=1 Ac=1.
3 4 5

d) MN = 6,5 ML = 3,3 LN =56.

HD:
Céc tam giac vudng c6 d6 dai 3 canh thoa man dé bai la
+) A1JK vudng tai I vi theo dinh 1y pytago dao
Taco: JK* =137+ KI?(Vvil0* = 6°+ 8%)

+) ARST vudng tai S vi theo dinh 1y pytago dao

Tacd: TR®= RS®+ ST?(Vvi25* = 77+ 24%)
+) AMNL vu0ng tai Lvi theo dinh ly pytago dao

Taco: MN?= ML*+ LN?(vi6,5° = 3,3+ 5,6°)
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Bai 28: Cho tam gic c6 d6 dai cac canh 1a 5, 12, 13. Tim goc cua tam giac d6i dién voi canh c6 do
dai 13.
HD:
Goi tam giac ABC c6 d6 dai 3 canh thoa man dé bai la AB=5, AC =12, BC = 13
Taco AB* + AC* = 5° + 12* =169=13° = BC?
Theo dinh ly pytago dao suy ra AABC vong tai A.
Viy goc ddi dién véi canh co d6 dai 13 13 BAC =90°
Bai 29: Cho hinh chit nhat ABCD. Puong phan gi4c cua B cit dudong chéo AC thanh hai doan

4$m va sgm . Tinh cac kich thudc cua hinh chir nhat.

HD:

| 1
D C

Goi E 1a giao diém tia phan giac goc B véi AC.

Theo gia thiéttacd : AC = AE + EC= ng?:lo (cm)

Ap dung tinh chat tia phan giac trong tam giac ABC ta co

40

AB_AE_7 _4

BC EC 30 3°
7

Ap dung t/c ti 18 thuc |, tinh chat day ti s6 bang nhau va dinh ly pytago ta cé:

AB BC __AB®> BC® AB’+BC’ AC® 10°

= =—=4
4 3 16 9 16+9 25 25

Do d6 AB? =16.4= AB=8(cm)
BC?=9.4=BC=6(cm)
Vay cac kich thudc cua hinh chir nhat la 8cm va 6 cm

Dang 2: Tinh dién tich, chu vi
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Bai 1: Cho AABC vudng tai A, duong cao AH ( H thuoc BC ). Tinh dién tich va chu vi cta tam
giac ABC biét AH=12cm,BH =9cm

HD: S c

Xeét AABC vudng tai A, duong cao AH ( H thuoc BC ), ta co:

_AH? 122

+) AH? =BH.CH = CH " —9—2:16:CH:4(cm)

+) AB? =BH.BC =9.13=112 = AB =3y13(cm); AC? = BC.CH =13.4 =52 = AC = 2/13(cm)

+) S pac :%AH.BC :%.12.13: 78(cm?)

+) Chu Vi AABC = AB + BC +CA =313 + 213 +13=13+5+13(cm)

Bai 2: Cho AABC vudng tai A, dudng cao AH (H thuoc BC), biét %:%; AH = 420(cm).

Tinh chu vi AABC?
HD:

Taco: 2B 20, AB_AC | 5 0)= AB=20k: AC = 21k
AC 21 20 21

Ap dung hé thirc luong trong tam giac vudng, ta co:

AH.BC = AB.AC = 420.BC = 20.21.k* = 420k* = BC =k

Lai co:
2 2 2 2 2 2 2 BC =29k 2
BC°=AB“ + AC° =400k” + 441k* =841k = (29k)" = BC — k2 —>k“ =29k < k=29
AB =580(cm)
=< AC =609(cm) = P,;. =2030(cm)
BC =841(cm)
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Bai 3: Cho AABC vudng tai A, vé duong cao AH. Chu vi cia AABH la 30cm va AACH la 40cm.
Tinh chu vi cua AABC.

HD:

A ®C

Goi P;; P,; P, lan luot la chu vi cua tam giac AHB, CHA va ABC.

Do AAHB+~ ACHA suy ra: h_AB (1)
P, CA

Tir (1), taco: 28 -3, AB_AC
AC 4 3 4

AB®> AC? AB?+AC? BC?
=2 T2 - 2 2 2
3 4 3+4 5

:%zATC=B—SC:>AB:AC:BC=3:4:5.

Mat khac AAHB~ ACHA - ACAB, suy ra:
P:P:P=AB:AC:BC=3:4:5

Vay néu P =30cm, P,=40cm thi P,=50cm.

Bai 4: Cho AABC vudng & A c6 AC = 20cm, chiéu cao AH = 12cm. Tinh dién tich AABC.

HD:

20cm

12cm

B H “

Xeét tam giac AHC vuodng tai H .

= HC =+/AC*-AH? =16cm.
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Xét tam giac ABC vubng tai A c6 AH la duong cao.
Ap dung hé thirc lwong trong tam giac vudng ta co:

2 2
AC?=BC.HC = BC = AC = 200 =25cm.
HC 16

Vay dién tich tam giac ABC la: S, :%AH.BC =300,5cm?.

Bai 5: Cho hinh thang vuéng ABCD (A=D=90°) c6 hai duong chéo AC va BD vubng gbc vai
nhau tai H. Biét HD = 18 cm, HB = 8 cm. tinh dién tich hinh thang ABCD.

HD:

18

D °C

HA? = HB.HD = HA? =8.18 = HA=12(cm)
HD? = HAHC =18% =12.HC = HC =27 (cm)
= BD=26(cm); AC=39(cm)

(26.39)

= S,a0p = =507 (cm?)

Dang 3: Chitng minh céc hé thire lién quan dén tam giac vudng
Phwong phap giai: Sir dung céc hé thic vé canh va dudng cao mot cach hop 1y theo 3 budc:
Bwéc 1: Chon céac tam gi4c vudng thich hop chira cac doan thang c6 trong hé thuc
Bwéc 2: Tinh céc doan thang d6 nho hé thirc vé canh va dudng cao
Bwéc 3: Lién két cac gié tri trén dé rat ra hé thac can chirng minh.
Bai 1: Cho tam giac ABC c6 3 g6c nhon, duong cao CH. Chang minh rang:

a. AB2+CH?=AC?+BH?
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b. V& trung tuyén AM cua tam giac ABC, ching minh rang:

BC?

+) AB?+AC? = +2AM? +) AC? - AB? =2.BC.HM (AC > AB)
HD:
A
B > C
H M

a. Xét tam giac vuong HAB va tam giac vuong HAC , theo dinh ly pytao ta co:
AB? —BH? = AH? = AC* -~ HC? = DPCM
b. Ap dung dinh ly pytago vao tam giac vuéng ABC, ta co:

BC*> BC?
+
2

BC? BC?

+2AM? =

AB? + AC* =BC?; +2,(%)2 = =BC? — dpcm

Bai 2: Cho hinh binh hanh ABCD c¢6 géc nhon A. Goi I, K lan luot & hinh chiéu cua B, D trén
duong chéo AC. Goi M, N Ia hinh chiéu caa C trén cac duong thang AB, AD. Chang minh rang:

a. AK=1C b. Tt giac BIDK la hinh binh hanh

c. AC® = AD.AN + AB.AM

B

A

HD:
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a. Tacod: AK = Al +IK;IC = IK + KC = AK = IC(dpcm)

. - . [BI/IDK TR .
b. Xét tir giac BIDK, co: {B b = OBIDK la hinh binh hanh.

c. Ta c: AAKD ~ AANC(g.g); AABI ~ AACM (g.g) = AC? = AD.AN + AB.AM (dpcm)

Bai 3: Cho AB = 2a ¢d dinh. O 14 trung diém cta AB, vé cing mot phia cia AB ta vé hai tia Ax,
By, trong d6 By L AB . Lay diém C thudc Ax , D thudc By sao cho COD = 90° (AC < BD ).
Ha OM vudng goc véi CD, ndi OC cat AM tai E, ndi OD cat BM tai F.

a. Chirng minh CO va Do la phan giac caa ACD va BDC

b. Ching minh tam giac MAB vuong tai M

c. Chirng minh tir giac OEMF la hinh chir nhat

d. OEOC =0F.0OD

e. Cho C va D chuyén dong ma COD = 90°. Chtrtng minh AC.BD khéng dbi
f. Cho MBA = 30°, tinh AC va BD theo a

g. Xac dinh vi tri cua C dé cho: tanCDB =3

HD:
a. Tur gia thiét suy ra AC | BD vicung L AB

Tu giac ACDB la hinh thang.
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Goi I 1a trung diém cua CD = OI la duong trung binh cua hinh thang ACDB

=0l /| AC = goc 10C = C2 (So le trong )

Tam gi4c COD vudng tai O ( gia thiét)

IC=ID= 10=IC = I0C=C;= C;=C,= CO laphén giac cua goc ACD
Tuong tu: DO la phéan gidc cua géc BDC

b. Theo tinh chat duong phéan gidc = oM = OA = OB
= MO = %AB = AMA Bvudng tai M

C. AOMCuuong tai M va AOAC vuong tai A ma C, = C,(cmt)

MOC = AOC
= = 0C L AM(taiFE)
Laic6:OM=0A (cmt) ( dpcm)
d+e) . Ta cd: AOC + BOD = 90°

40 _Ac

suy ra: AOC = BOD = AAOC ~ ABDO = =D 0 = AC.BD = AO.BO = @’

f. Tac6: OC // MB ( cung vuong goc AM ) =0, = MBO = 30°

a

= AC = AO. Tan30° = a~% =5 ACBD= a’= BD = a3

g.HaCH L BD dit AC=x(x>0)
T gidc ACHD la hinh chir nhat = BH =x ; CH = AB = 2a

_C_H_Qa 2a

CH
A+ -3 —=3< DH —=BD=—+12z
Taco: tanCDB =3 D 3 3 3

Theo ching minh trén: AC.BD = a
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2a 5 . 2ax 9 9 a a , a’
Srlr+—|=a r+—=a S +2r.—F+—=0a +—
3 3 3 9 9

2
@(x—i—g)Q:loa (:v,a>0)(:)a:—|—g:a\/B
3 9 3 3
P R 1

Bai 4: Cho hinh vuéng ABCD, goi | 12 mot diém nam gita A va B. Tia DI va tia cat CB cat nhau ¢
K. Qua D ké duong thang vubng goc véi DI dé duong thang BC tai M.
a) Chung minh: AIDM can.

b) Chtirng minh: # - % khong doi khi I di chuyén trén canh AB.

HD:

a)Xét tam giac IAD va tam giac MCD co:
DC =DA

DCM = DAB(=90°)

ADI =MDC (cung phu vai goc IDC)
= AIAD = AMCD (g.¢.g)
= DI =DM
= AMDI céntai D.
b)Theo céu a) ta co DI =DM

1+1_1+1
DI> DK? DM? DK?
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Do DM va DK la hai canh géc vudng cua tam gidc KDM , duong cao DC.
Ap dung hé thirc luong trong tam giac vudng ta co:

1 1 1 R 2.
+ = DC la canh hinh vuong; khong doi).
DM? DK? DC? ( ’ & & )

Vay i+% khong doi khi | di chuyén trén canh AB.
Bai 5: Cho AABC c¢6 duong cao AH (H nam gita B va C). AH =
HB = 9cm, BC = 25cm.

a) Chirng minh: AABC vuong tai A.

b) Ké Bx / AC cit AH & D. Tinh HD va ¢/m: AB*= AC . BD.

¢) K¢ DE L AC (E € AC), DE ¢4t BC ¢ F. C/minh: BH? = HF . HC

d) Chimg minh: Syagn = Sacon. (Khong can tinh dién tich)

HD:

a) AB>=BH.BC = AB=15
AC? =CH.BC = AC =20.
Ta thdy: 252 =202 +15? <> 625=625

= AABC vuong tai A.
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b) ABHD~ ACHA (g.9)

BH HD BD
- = =
CH HA AC

— HD.CH = BH.AH
— HGD.16=9.12
— HD =6,75

C6 ABDA— AABC (0.9)

BD AB
=>—=—
AB AC

= AB® = AC.BD
¢) BH? =HF.HC
BH? = AH.HD

AFDH «~ AACH (g.0)

FH HD
>—=—
AH ~ HC

— FH.HC = AH.HD (dpcm)

AHAC ~ AHDB (g.9)

AH HC
=>—=—
HD HB

= AH.HB=HC.HD

:%AH HB = % HC.HD

= Spaen = Sacon
Bai 6: Cho AABC vudng ¢ A c6 AB = 12cm, AC = 16cm.
a) Tinh d6 dai trung tuyén AM.

b) Ké duong cao AH. Tinh chu vi AABH.
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¢) Tia phan giac cua goc AMB va goc AMC cit AB, AC lan luot & D va E. Chtng minh:
AABC va AADE dong dang.

d) Tinh: Sgpec Va Spume.

HD:

a) BC® = AB*+ AC* =400 =BC =20
= AM :%=10(cm).

b) AB? =BH.BC

_AB? 12?2

= BH =—=
BC 20

7,2

= HC=20-7,2=12,8

AH2=BH.HC=%(5)4:>AH =9,6.

= Chuvi AABH la: AB+BH +AH =12+7,2+9,6=28,8.
c) Taco: MB=MA=MC

= AMAB can tai M ; MD la phén giac.

—MD L AB, D latrung diém AB.

Tuong tu E 14 trung diém AC.

= DE la duong trung binh AABC = DE||BC.

= AADE ~ AABC.

d) Dé dang chang minh tir gidc ADME la hinh chit nhat.
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Cach 1: MD:%AC=8cm; ME:%AB=60m.

= Suoe = % =24cm’

= SAMDE = SAADE = 24cm2

S e = % AB.AC = %.12.16 =96 cm’

2
= SBDEC = SABc _SADE =72 cm

Cach 2: AADE -~ AABC

2
Swee _(AD) L1, Spoe = S _ 94 cm?
AB 4 4

SABC

3

SBDEC = Z SABC =

12.16 =72 cm?

N

3
.

Bai 7: Cho AABC vudng tai A (AB < AC) vdi duong cao AH. Goi D va E lan luot 1 hinh chiéu
cua H trén AB va AC. Chirng minh:

2 3
a) AB.AD = AC.AE by A8 _BH ¢)AB" _BD
AC° CH

AC® CE

d) AH®=BCBD.CE

e) Biét BC = 10 cm, AH =4 cm. Tinh HB, HC va Sapue, Seoec.

HD:

a) Ching minh AB.AD = AC.AE
AABC ¢4 A=90%HD L AB= AH? = AD.AB
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AAHC g H =90%HE L AC = AH? = AE.AC
Suy ra AABC ¢4 AD.AB = AE.AC(=AH?)

2
b) Chiing minh ABZ _BH
AC° CH
AB? BH.BC BH
AC> CH.BC CH

AB’ _BD
AC® CE

c¢) Chirng minh

Theo cau b) ta co

AB’ BH - AB? 2_(ﬁj2® AB* BH? BD.AB AB®
ac? cH ~\ac?) “lcH) T ac* cH? ceAC ~ Ac®  cE (dpcm)

d) Chirng minh AH® = BC.BD.CE

AH? = BH.CH
< AH* =BH2.CH? = (BD.AB)(CE.AC) = (BD.CE)(AB.AC) = BD.CE.AH.BC
< AH®=BD.CE.BC

e) Tinh HB, HC va SADHE; SBDEC-

BH +CH =10 BH +CH =1 BH =
coBc:locm,AH:4cm:,{ { +C 0{ 8

< <
BH.CH =4°=16 BH-CH =6 CH=2

BH =2

Hoac
{CH =8

Spec = % AH .BC :%.4.10 = 20(cm?)

AC =+/CH.BC =/2.10 =25
AB =+/BH.BC =+/8.10 =45

TH1:BH =8cm;CH :2cm:>{

2 2
_AH® 4 :8*/§;AD
AC 25 5

85 45

SADHE = ADAE = ?? = 6,4(Cm2)

CAH? 4 45

" AB 45 5

AE

1 1
SBDEc = SABc _SADE = SABc _ESADHE = 20_5-674 :1618(Cm2)

TH2:BH=2cm;CH =8cm

(Tuong tu)
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BAI TAP VE NHA
Bai 1: Cho tam giac ABC vuéng tai A, duong cao AH.
a. Biét AH = 6¢cm, BH = 4,5cm. Tinh AB, AC, BC, HC
b. Biét AB = 6¢cm, BH = 3cm. Tinh AH va tinh chu vi ciia cac tam giac vuén trong hinh vé
HD:

a) Tinh duoc: AB = 7,5¢m, AC = 10¢m, BC = 12,5¢m, HC = 8cm

b) AH = 3\/§cm, P, =18+ 6\/§cm, P, =9+ 3\/§cm; P, =9+ 9\/§cm

Bai 2: Cho tam giac ABC vuéng tai A, duong cao AH.Tinh dién tich tam giac ABC, biét AH =
12cm, BH = 9cm

HD:
Ta tinh duoc: S, .. = 150cm”
Bai 3: Cho tam giac ABC , biét BC = 7,5cm, AC = 4,5¢cm, AB = 6cm
a) Tinh duong cao AH cua tam giac ABC
b) Tinh d¢ dai BH, CH
HD:
a) AH = 3,6cm
b) BH = 4,8cm,CH = 2,7cm

Bai 4: Cho tam giac ABC vuéng tai A, duong cao AH Cho biét AB: AC = 3:4,AH = 6cm. Tinh
d6 dai cac doan thang BH va CH

HD:
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Str dung hé thirc vé canh goéc vudng va duong cao trong tam giac vudng, tinh duoc BH =

4.5cm, CH =8cm

Bai 5: Cho hinh thang ABCD vuéng tai A va D. Cho biét AB = 15cm, AD = 20cm, cac dudng

chéo AC va BD vubng goc vai nhau tai O. Tinh
a. Do dai cac doan thing OB va OD b. D6 dai doang thing AC
c. Dién tich hinh thang ABCD.
HD:
a)Ap dung cac hé thirc luong trong tam giac vuéng ABD, tinh dugc:
BD = 2,5¢m,0B = 9¢m, 0D = 16¢m
¢) Apdung cac hé thirc luong trong tam giac vuong DAC tinh duoc

OA =12ecm,AC = %cm

1250 ,
cm

c¢) Tinh dugc: S =

Bai 6: Cho hinh chir nhat ABCD c6 AB = 8cm, BC = 15cm

a. Tinh d6 dai doan thang BD

b. V& AH vudng goc BD tai H. Tinh d6 dai doan thang AH

c. buong thing AH cit BC va DC lan luot tai | va K. Chitng minh AH? = HI. HK
HD:

a) BD =17cm

b) AH = Ecm
17

Bai 7: Cho tam giac ABC vuéng tai A. DPuong cao AH, ké EH, HF lan luot vudng goc vai AB,
AC. Chirng minh rang
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L —=|— b. BC.BE.CF = AH®
FC AC

3
. EB _[AB]
HD:

a) St dung hé thuc gitta canh goc vudng véi hinh chiéu caa né 1&n canh huyén va canh

huyén trong cac tam giac vuéng HBA va HCA

b) Ap dung hé thirc gitra dudng cao va hinh chiéu canh géc vudng 1én canh huyén trong tam

giac vubng ABC

Bai 8: Cho tam giadc ABC can tai A cosAH va BK 1a hai duong cao. Ké duong thang vudng goc
BC tai B cat tia CA tai D

a. BD =2AH b. =

HD:

a) Chirng minh AH la duong trung binh cia ABCD

b) Sur dung hé thac gitra duong cao va cac canh goc vubng trong tam giac vuéng BCD va ap
dung céau a
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