CHUYEN PE MOQT SO HE THUC VE CANH VA PUONG CAO TRONG TAM GIAC VUONG
A.LY THUYET

=AB.AC

Binh IV Pitago:
AB? + AC? = BC*

% AHBC

B.DANG BAI MINH HQOA

L.LBAI TOAN VA CAC DANG BAI VA PHUONG PHAP

Dang 1: Chirng minh hé thire

Phwong phap giai

Sit dung dinh Iy Ta-1ét va hé thirc leong dd hoc bién doi cdc vé, dwa vé dang don gian dé chitng minh.
Bai 1. Cho AABC nhon ¢6 duong cao AH . Chimg minh AB* — AC* = BH> -CH"*.

Bai 2. Cho ttr giac 16i ABCD ¢6 AC L BD tai O.Chung minh AB*+ CD* = AD* + BC*.

2
Bai 3. Cho tam giac ABC can tai A4 (A < 900) ,ké BM 1 CA. Ching minh % = 2(;—121} -1

Bai 4 . Mot duong th:fmg di qua dinh A cuta hinh binh hanh ABCD cit BD, BC, DC theo thu tu 6 E, K, G.
Chimg minh rang:
a) AE* = EK.EG;
by Ll
AE AK AG
¢) Khi dudng thing thay dbi vi tri nhung van di qua A thi tich BK.DG c¢6 gié tri khong thay d6i.
Bai 5. Cho hinh thang ABCD ¢6 4B =a, CD =b. Qua giao diém O cua hai dudng chéo, ké duong thing
. . C s 1 I 1 1
song song voi AB, cat AD va BC theo thu tu ¢ E va G. Chung minh raing —=—=—+—.
OE OG a b
Dang 2: Tim d¢ dai doan thang, s6 do géc
Phwong phap gidai
Buoc 1: Bdt do dai canh, goc b&ng an.
Bue 2: Théng qua gid thiét va cdc hé thire lwong ldp phwong trinh chira dn.
Buée 3: Gidi phwong trinh, tim an s6. Tir d6 tinh d¢ dai doan thang hodc goc can tim.
Bai 1. Cho A4BC vuédng tai 4 c¢6 duong cao AH ,c6 AB=15cm, AH =12cm . Tinh BH,BC,CH,AC
Bai 2. Cho hinh thang ABCD, v& DE L AC (E € AC). Biét AB=9cm, AC =17¢cm,CD =15cm.
a) Tinh 4D, BC,DE .

b) Tinh S, S ,5c -

Bai 3. Cho AABC vuédngtai 4,cd AB =%AC,BC =30cm. Tinh 4B, AC.

Bai 4. Cho hinh thoi BEDF ndi tiép tam giac ABC (E thudc AB, D thudc AC, F thude BC).
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a) Tinh canh hinh thoi biét AB=c¢, BC=a.

b) Chimg minh BD < =%

voi AB=c, BC=a.
a+c

¢) Tinh d¢ dai AB, BC, biét AD=m, DC =n, DE=d .

Bai 5. Cho tam gidc ABC, PQ//BC véi P, Q la cac diém twong tng thudc AB, AC. Puong thang PC va
QB cit nhau tai G. Pudng thang di qua G va song song v&i BC cit AB tai E va AC tai F. Biét

PQ =a, FE =b. Tinh d¢ dai cua BC.

Bai 6. Trén canh BC cuia hinh vuéng ABCD canh 6, lfiy diém E sao cho BE =2. Trén tia d6i cua tia CD
ly diém F sao cho CF =3. Goi M la giao diém ctia AE va BF. Tinh goc AMC.

Dang 3. Toan thye té

Bai 1: Mot cot dén c6 bong trén mat dat dai 7,5 m, cac tia sang mat troi tao voi mat dat mot gbc xép X1
bang 42°. Tinh chiéu cao cta cot dén.

Bai 2: O d6 cao 920 m, tir mot may bay tryc thing nguoi ta nhin hai diém D, C cta hai dau cau nhiing
gbc 50 v6i duong vudng goc voi miat dat cac goc lan lugt 1a o =37°, f=31°. Tinh chiéu dai CD cua ciy
cau.

Bai 3. Mot soi day treo tir ngon cdy tha xudng dét thi du ra mot doan day dai 0,5m . Néu kéo cing soi ddy
sao cho dau day cham dét thi do dugc khoang cach tir dau day dén gbc cdy 1a 2,5m . Tinh chiéu cao cdy.
Bai 4. Nha An ¢ vitri 4, nha Bao ¢ vitri B cach nhau 2 km . Quan Game 6 tai vitri C, biét AC =800m
va AB 1 AC. Vao mét ngay dep troi, An hen Bao dén quan Game. Biét An di bo v6i véan toe Skm/h va

Béo di xe dap. Hoi Bao phai di vdi van toc bao nhiéu dé dén quan Game cung luc voi An.
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IL.TRAC NGHIEM REN PHAN XA
Cau 1: Cho tam gidc ABC vudng tai A, duong cao AH (nhu hinh v€). H¢ thurc nao sau day la ding?

4

B J*1 C

A. AH* = ABAC. B.AH’=BHCH. C.AH*=ABBH. D.AH*=CH.BC.

Céu 2: "Trong tam gidc vudng, binh phuong duong cao Gmg v4i canh huyén bang .. ". Cum tir thich hop
dién vao chd trong la:

A. Tich hai canh goc vuong.

B. Tich hai hinh chiéu ctia hai canh goc vudng trén canh huyén.

C. Tich canh huyén va 1 canh goc vudng.

D. Tong nghich dao cac binh phuong cia hai canh goc vudng.

Cau 3: Cho tam ABC vuong tai A, duong cao AH (nhu hinh v€). H¢ thirc nao sau day la sai?

B H c
< >
a
2 / 1 1 ]‘ ! ! 2 ! !
A. b =b'c. B.?:—2+b—2 C.ah=0'Cc". D.r=bc".
a
Cau 4: Cho tam gidc ABC vudng tai A, duong cao AH (nhu hinh v¢€). H¢ thurc nao sau day la sai?
A
B H c
AB® + AC?
A. ABQZBHBC B. ACQZCHBC C. ABACZAHBCD. AH2:AB+ACY€(

Cau 5: Tim z,y trong hinh v€ sau:
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12
X y
B H C
4 A .
A.z=72y=11,8. B. z=T;y =12. C.z=72y=128. D. 2 =72,y =12.
Cau 6: Tinh z,y trong hinh vé sau:
A
10
X y
B H c
< T6 >

A.2=6,59y=95. B.z=6,25y=975.C. 2 =9,25y=6,75. D. z =6,y =10.

Cau 7: Tim z,y trong hinh v¢€ sau:

A
10 8
B Xy y C
A.z=36y=64. B.y=362=64. C.z=4y=6. D.z=28y="7,2.
Cau 8: Tinh 7,y trong hinh v€ sau:
4
3 4
B X H v ¢
A.z=32y=18. B.z2=18y=32. C.z=2y=3. D.z=3y=2.

Cau 9: Tim z,y trong hinh v& sau:
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5 7
X
B H c
- )} »~
A.x—?ﬁ#;y—\/ﬁ. B.y—?)i#;x— 74 . C.z=4y=6. D.z=28y=72.

Céu 10: Cho tam giac ABC vudng tai A, chiéucao AH va AB="5AC =12.Pit BC = y;AH = z.
Tinh z,y.
60

A. =4y =+119. B.y:%;le?). C.z=48y=13. D.xZE,yzl?).

Cau 11: Cho tam gidic ABC vuodngtai A, AH 1 BC (H thudc BC ). Chobiét AB: AC =3:4 va
BC = 15¢m . Tinh d0 dai doan thfmg BH .

A. BH=54. B. BH = 4,4. C. BH =5.2. D. BH = 5.

Cau 12: Cho tam gidic ABC vuodngtai A, AH 1 BC (H thudc BC ). Chobiét AB: AC =4:5 va

BC = \/ﬁ ¢m . Tinh d¢ dai doan thang CH (lam tron dén chir s6 thap phan thir nhét).
A. CH =~ 25. B.CH ~ 4. C. CH =~ 3,8. D. CH = 3.,9.

Cau 13: Tinh z trong hinh v¢€ sau:

A
12 13
X
B H c
A.z=14. B.z=13. C.z=12. D. x =+145.
Cau 14: Tinh z trong hinh v& sau (1am tron dén chit s thap phan thi hai)
A
15 20
X
B H ¢
A. z ~ 8 81. B. 7~ 8,82. C. 2~ 8,83. D. z ~ 8,80.

Céu 15: Cho tam gidc ABC vudng tai A, duong cao AH.Chobiét: AB: AC =3:4 va AH = 6cm .
Tinh d0 dai cac doan théng CH .

A. CH =8. B. CH =6. C.CcH =10. D. CcH =12.

Cau 16: Cho tam giaic ABC vuodng tai A, dudng cao AH .Cho biét AB: AC =3:7 va AH = 42cm .
Tinh d6 dai cac doan théng CH .
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A. CH = 96. B. CH =49. C.CH =98. D. CH =89.
Cau 17: Tinh z,y trong hinh v€ sau:

A
/E\
B 1 H 4 C

A.x:2\/g;y=\/g. B.x:\/g;y:?n/g. C.x:\/g;y:%/g. D.x:2\/g;y:2\/g.

Cau 18: Tinh z,y trong hinh v€ sau:

A
/I\
B 2 H 5 C

A.x:\/ﬂ;yzx/%.B.ac:\/%;yzx/ﬂ.C.ac:\/i;y:&/g.D.x:\/g;y:\/g.

Cau 19: Tinh z trong hinh v€ sau:
M
/T?\

X X
N D P
A.$:6\/§. B.$:8\/§. C.$:8\/§. D.w:%.
2
Cau 20: Tinh z trong hinh v€ sau:
M
X X
8
N D P
A 2 =612, B.z=6. C.z=6v3. D. o =82,

Céu 21: Cho ABCD la hinh thang vudng tai A va D. Pudng chéo BD vudng goc véi BC . Biét
AD =12e¢m, DC = 25¢m . Tinh d6 dai BC , biét BC < 20.

A. BC = 15¢em . B. BC =16cm. C. BC = 14cm . D. BC =17em .

Céu 22: Cho ABCD la hinh thang vudng tai A va D. Pudng chéo BD vudng goc véi BC . Biét
AD =10cm, DC = 20cm . Tinh d0 dai BC .

6. TOAN HOC SO PO - THCS.TOANMATH.com



A. BC =3v6lem. B. BC =2V61cm.

C. BC =15¢m. D. BC =61 cm .

|Cho tam giac ABC vudng tai A, dudng cao AH.Biét AB: AC =5:12 va AB+ AC = 34cm.

Cau 23: Tinh cac canh cta tam giac ABC .
A. AB=5AC =12;BC =13.
C. AB=10;AC =24;,BC =26.

B. AB=24;AC =10;BC = 26.
D. AB=26;AC =12;BC =24.

Céau 24: Tinh d6 dai cac doan AH,BH,CH (lam tron dén chit s6 thap phan thir hai)

A. AH =~ 9,23; BH ~ 7,69;CH ~ 18,31.
C. AH ~ 8,23;BH ~ 8,69;CH ~17,31.

B. AH ~9,3;BH ~ 7,7;,CH ~ 18,3.
D. AH ~ 7,69; BH ~ 8,23;CH ~ 17,77 .

|Cho tam gidic ABC vudng tai A, dudng cao AH .Biét AB: AC =3:4 vi AB+ AC =2lcm .

Cau 25: Tinh céc canh cua tam gidc ABC .
A. AB=9AC =10;BC =15.

C. AB=8AC =10;BC =15.

Cau 26: Tinh d6 dai cac doan AH,BH,CH .
A. BH =7,2;,AH =5,4,CH =9,6.

C. AH="7,2BH =5,4;,CH =9.

B. AB=9;AC =12;BC =15.
D. AB=8;AC =12;BC =15.

B. CH = 7,2,BH = 5,4;AH = 9,6..
D. AH =7,2%BH = 5,4;,CH = 9,6 .

Cho tam gidc ABC vuédng tai A, duong cao AH.Goi D va E lan luot 12 hinh chiéu vudng goc cia H

trén AB, AC (hinh v¢).

4
E
D
B M H N c
A A A32 M rcog0 A \ A
Cau 27: Tiso e bang voi ti s0 nao sau day?
AB'_ HC AB' _ HB AB' _ HA AB'_ HC
" AC*  HB' S AC* HCT " AC* HB' T AC*  HA
n . K AB® M reoar A ~
Cau 28: Tiso — bang vdi ti s0 nao sau day?
A 3
AB' _ BD AB' _ AD AB' _ BD AB' _ EC
T AC* ECT T AC* ECT " AC*  ED’ " AC* BD’

Cho tam gidc ABC vuong tai A, duong cao AH . Cho biét BH = 9em,CH =16 cm . Goi D,E lan luot

1a hinh chiéu vuéng goc cua H trén cac canh AB va AC . Cac dudng thing vudng goc voi DE tai D va
E lan luot cit BC tai M, N . (hinh v&).

B M H
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Cau 29: Tinh d0 dai doan théng DE .

A. DE=12cm. B. DE =8cm. C. DE=15cm. D. DE=16cm.
Cau 30: Tinh d6 dai doan MN ?
A. MN =15cm. B. MN =13cm. C. MN =12,5¢m. D. MN =12c¢m.

Cho tam giac ABC vuong tai A, duong cao AH . Cho biét BH = 9¢m,CH = 16cm . Goi D, E lan luot 1a
hinh chiéu vudng goéc cia H trén cic canh AB va AC . Cac dudng thang vudng goc v6i DE tai D va E
lan luot cat BC tai M, N . (hinh v&).

B M H N C
Cau 31: Tinh dién tich t&r gidc DENM .
A. S . =57 em’.  B. S = 150 em?. C. S = 37,5em*. D. Sy = 10 em?.
Cau 32: Tinh d¢ dai doan théng DE .
A. DE=5cm. B. DE =8cm. C. DE=Tcm. D. DE=6cm.
Cau 33: Két luan nao sau day 1a ding?
A. MN:%BC. B. MN:%BC. C. MN:%BC. D. MNz%BC.

Cho tam gidc ABC vuong tai A, duong cao AH . Cho biét BH = 4em,CH = 9em . Goi D, E 1an luot 1a

hinh chiéu vudng goc ctia H trén cic canh AB va AC . Cac dudng thang vudng goc v6i DE tai D va E

lan luot cat BC tai M, N . (hinh v&). 4
E
D
B M H N C
Cau 34: Tinh dién tich tir gidc DENM .
A S = 19,5¢m”. B. S = 20,5c¢m’. C. S = 19em’.  D. Sy = 21,5¢m”.

Cho tam gidc CDE nhon, duong cao CH . Goi M, N theo tht tu 1a hinh chiéu cua H 1én CD, DE . (hinh

ve)

8. TOAN HQC SO PO - THCS.TOANMATH.com




Cau 35: Tinh CD.CM bang:
A.CHCE. B. CECN. C. CH.CN . D. CD.CN .
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II.PHIEU BAI TU LUYEN

Bai 1: Cho tam gidc ABC vudng tai A, AH 1a dudng cao, biét ring AB = 6cm, AC = 8cm . Tinh
BH,AH .

Bai 2: Cho tam gidc ABC ¢6 AB =12c¢m,AC = 5¢cm, BC = 13c¢m , duong cao AH . Tinh AH .

Bai 3: Cho tam giac nhon ABC . AH la duong cao, D, E lan luot 13 hinh chiéu cua H trén AB,AC .
Chung minh rang:

a)  AD.AB= AEAC b) ADE = ABC

Bai 4: Cho tam giac nhon ABC', BD va CE la hai duong cao. Cac diém N, M trén cac duong thang

—

BD,CE sao cho AMB = ANC = 90°.
Chimg minh rang tam gidc AMN can.
Bai 5: Cho hinh vuéng ABCD , mét diém E bét ky thudc canh AB. Goi F' la giao diém cta DE va BC

1 1
= o+
DA*> DE* DF?
Bai 6:Cho doan thiang AB = 4cm. C 1a diém di dong sao cho BC = 3cm . V& tam gidc AMN vudng tai
1
_|_

2 AN?

Chimng minh rang:

A cd AC laduong cao. Xac dinh vi tri diém C dé dat gia tri 16n nhat.
Bai 7: Cho hinh thoi ABCD vdi ;1 =120°. Tia Az tao voi tia BAz béng 15" va cit canh BC tai M, cit
duong CD tai N.
. > 1 1 4

Chung minh rang: + =

8 8 AM?  AN? 3AB
Bai 8: Cho tam gidc ABC vudng tai A, AH la duong cao.
Cho biét BH = z, HC =y .

Chimng minh rang: \/@ <z ; Y
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HUONG DAN GIAI
L.LBAI TOAN VA CAC DANG BAI
Dang 1 Chitng minh ding thirc hinh hoc

Bai 1. Cho A4BC nhon ¢6 dudng cao AH . Ching minh AB> — AC* = BH* ~CH".

Loi giai
Xét AABH vuodng tai H, ta co: A
AB* = AH’ +BH’ (1).

Xét AACH vudng tai H, ta co:
AC* = AH?+CH” (2).

Lay (1)-(2) ta duoc:

AB* — AC* = BH* - CH* (dpcm).

B

tEJ/

Bai 2. Cho tir giac 16i ABCD c6 AC L BD tai O.Ching minh 4B*>+CD* = AD*+ BC*.

Loi gidi

Lan luot xét cac tam giac vudng
AOD,AOB,BOC,DOC ta dugc:
AD? = 04* +OD? (1)
CD* =0C* +0OD? (2)
AB’ =04’ + OB (3)
BC? =0B*+0C” (4)

. 1)+(4
Lay {( )+( ),taduqc:

(2)+(3)
AB* + CD* = 04* + OB* + OC* + OD*
AD* + BC?* = 04> + OB> + OC* + OD*
= AB*+ CD? = AD* + BC>.

Bai 3. Cho tam giac ABC can tai A4 (;1 < 900) ,ké BM 1 CA. Ching minh
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BC

N
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Loi giai A
Goi H la trung diém BC. Lai c6 AABC cantai A. = AH
vira I3 trung tuyén, vira 1a duong cao. Xét AAHC va ABMC
| 4HC = BMC =90°
coly
BCM chung

BC MC BC 2MC
S>—==— o —=—
AC HC AC BC

= AMHC ~ ABMC (g.g)

< BC? =2MC.AC (1).

2
Xét: AM_2 ABY l<:>AC_MC H( 4B AB 1
MC BC MC BC
AC _(4BY 2 ’ 3 :
H
—=2(—j o 4C 245 (Thay (1) vao)
MC BC MC 2.MC.AC
AB? ) s A 4

o AC = <C < AC? = AB? (luon dung) =dpem.

Bai 4.Mot duong thang di qua dinh A ctia hinh binh hanh ABCD cit BD, BC, DC theo thir ty ¢ E, K, G.
Ching minh rang:
a) AE2 =EK.EG;
1
®) E “UK 4G
¢) Khi duong thang thay doi vi tri nhung van di qua A thi tich BK.DG c6 gia tri khong thay doi.
Loi giai

. EK_EB
Vi AB//DG = £=E<)
EG b =
K
Tu (1) va (2) cé: ER_EB _AE | B - EK.EG
AE ED EG D - e
Vay AE* = EK.EG
b)ViAD//BK:>AE DE ; AB//DG = AE _BE
AK DB’ " BD
. AE AE _DE BE _BD 111
nén —+—=—+— =l>—+—=—
AK AG BD BD BD AK  AG AE
Vay oL
AK  AG AE
c)bat AB=a, AD=5
via/icG=2K A8 _ 4 4pjcx 5 KC_CO_KC o BR_ D
KC CG CG’ AD DG b a DG

= BK.DG =a.b (hang sb).

Viy khi dudng thing thay dbi vi tri nhung van di qua A thi tich BK.DG c6 gia tri khong thay doi.

Bai 5. Cho hinh thang ABCD ¢6 4B =a, CD =b. Qua giao diém O cua hai duong chéo, ké duong thang
1 11

song song véi AB, cat AD va BC theo thir ty & E va G. Chiing minh rang 1 =—=—4—.
OE OG a b

Loi giai
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OFE DE OE DE

Vi OE//AB nén =— & —— =—— (theo h¢ qua dinh ly Ta-1ét) (1).

AB DA a DA
Vi OE//CD nén EzA—Ecng—E (theo h¢ qua dinh 1y Ta- A a B

DC DA b 4
1¢t) (2).

E G
Tu (1) va (2) ta dugce @+%=E+£=1®OE l+l =1 0
a b DA DA a b
D b C

1 1 1
&S —+—=—
a OF
, 1 1
Tuong ty c6: —+—=——
b 0G
vay Lo L_1.1
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Dang 2: Tim d¢ dai doan thing, so do goc

Bai 1. Cho AABC vuong tai A c¢6 dudng cao AH ,c6 AB =15c¢cm, AH =12cm . Tinh BH,BC,CH, AC
Loi gidi

Xét AABC vuong tai 4, c6 duong cao AH . Ta co: B
S L1
AH?  AB*  AC? 9

1 1 1 1 1 1

15em

<< = — = — -
AC*  AH?* AB* 12* 15° 400
< AC = 20(cm) .

12em

e BC?=AB*+ AC* =15*+20° =625
< BC = 25(cm)

2 2

e AB*=BHBC & BH =22 =1i=9(cm).
BC 25
2 2

e AC*=CHCB & CH =2€ :£:16(cm).
CB 25

Bai 2. Cho hinh thang ABCD, vé DE | AC (E IS AC). Biét AB=9cm, AC =17cm,CD =15cm.
a) Tinh 4D,BC,DE .

b) Tinh S ;.S 5c -
Loi giai

a. Xét AADC vuébng tai D, c6 dudng cao A 9cm B
DE , ta duoc: s

o AD’=AC*-DC*=17"-15" =64

& AD = 8(cm). 17em

1 1 1 1 1 289
S I T RV VT B C
DE AD® DC 8 15 14400 D
120 15em

& DE = —7(cm),

T B ké BH L DC (H € DC).

— AD /| BH .

Talai c6: AB j) DH ( ABCD la hinh thang)
va BAD =90".

= ABDH 1a hinh chir nhét.
{AB =DH =9(cm)
AD = BH =8(cm)’
Xét ABHC vuodng tai H , ta duogc:
BC* =BH*+HC* =8*+(DC~DHY)’
=64+36=100 < BC=10(cm).
b. Ta co6:
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(AB+DC).AD

 Ssp = 5 :92(cm2).0
S ipe =%-AD.DC =%= 60(cm®).

:>SABC = SABCD _SADC =92-60
© 8 e =32(em’).

Bai 3. Cho AABC vuongtai A,cd AB = %AC,BC =30cm . Tinh 4B, AC.
Loi giai

Goi AC =x(cm)= 4B = %(cm) voi x> 0.Xét

AABC Vuf)ng tal A 5 co 30cm
2
BC* = AB* + AC* < 900 =91i6+x2

S x' =576 x=24.
Vay AC=24(cm),AB:18(cm).

Bai 4. Cho hinh thoi BEDF ndi tiép tam giac ABC (E thudc AB, D thudc AC, F thudc BC).
a) Tinh canh hinh thoi biét AB=c¢, BC=a.

b) Chirmg minh BD <2 véi AB=c, BC=a.
a+c
¢) Tinh d6 dai AB, BC, biét 4D =m, DC=n, DE =d .
Loi giai
a) Goi d0 dai canh hinh thoi 1a x.
Vi ED//BC nén ED _AE (h€ qua dinh ly Ta-1ét)
BC 4B A

X c—Xx
=—= o o=a(c—-x)e ex=ac—ax

a c
& (a+c)x=ace x= ac E

a+c
Vay x = a
a+c K

b) Trén tia d6i cta tia BC 1ay diém K sao cho BK = BA . B F

Ta c6 tam giac ABK can tai B nén BKA = BAK = %A/Bz‘ (tinh chat goc ngoai tam giac).

Ma EBD = DBF = 4BC = AKB = DBF = BD/ /4K = 22 = B (h¢ qua dinh 1y Ta-1¢t)
2 AK CK

BD CB a
- = =

AK BC+BK a+c
Trong tam giac ABK co:
AK < AB+ BK = c+c =2c (dinh 1y vé d6 dai canh trong tam giac) (2).
Tir (1) va (2) c6: BD <—9— 2¢ = 29¢

a+c a+c
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2ac

Vay BD <
a+c
d(m+
¢) Vi ED//BC nén @zﬂ(hequadmhlyTalet):iz ~ :>BC=M
BC AC BC m+n m
. d(m+n)
Tuong ty c6 AB=———=
n
5 d(m+n) d(m+n)
Vay BC=———+ va AB=———=.
m n

Bai 5. Cho tam giac ABC, PQ//BC véiP, Q 1a cac diém tuong ung thuéc AB, AC. Pudng thang PC va
QB cit nhau tai G. Pudng thing di qua G va song song v&i BC cit AB tai E va AC tai F. Biét

PQ =a, FE =b. Tinh d¢ dai cua BC.

Loi giai

bat BC=x.

Ap dung két qua ctia Vi du 2 - dang 1 - chii dé 1 ta c6:

L L L Gr-gr-®

E GF a x a+x A
S GE+GF =2 o g = 2% - 2%
a+x a+x a+x
ab
S ab+bx—-2ax=0< x=
2a—b E Q
Vay BC = ab E F
2a-b’ G
Bai 6. Trén canh BC cta hinh vuéng ABCD canh 6, léy diém E
sao cho BE =2. Trén tia d6i cua tia CD lay diém F sao cho
CF =3. Goi M 1a giao diém ciia AE va BF. Tinh goc AMC. B C
Loi giai
Goi H 1a giao diém ciia CM va AB, G la giao diém cﬁa AM va DF.
Vi AB//CG nén AB _BE __ BE 2 (he qua dinh ly Ta-1ét)
CG EC BC-BE 6 2
:>CG:2AB:2.6:12:>FG:CG—CF:12—3:9
A 6 B H
Vi AH //CG nén ﬁzg
FG 2
BH 3 3 E M
=>—=-"=>BH=6.—=2=BH =BE
6 9 9
Xét ABAE va ABCH co: 3
BE =BH (theo trén) D C F G

ABE = CBH =90°
AB = BC (tinh chat hinh vu6ng)

— o — — -

= ABAE = ABCH (¢.g.c) = BEA = BHC = AMC = MAH + AHM = MAH + AEB =90°

Vay AMC =90°.
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Dang 3: Toan thue té:
Bai 1: Mot cot dén c6 bong trén mat dat dai 7,5 m, céc tia sang mat troi tao voi mat dat mot g0c Xép xi

bang 42°. Tinh chiéu cao ciia cot deén.

Loi giai
@-4B

C /42° A

Goi chiéu cao cua cot dén 1a AB, bong cua n6 trén mat dat1a AC. Ta co: E:lz’ =90°.
Theo gia thiét, ta co BCA =42°.
Ap dung ti s6 luong giac trong tam giac ABC vudng tai A, ta co:

tan@:j—i: AB = AC.tan BCA ~7,5tan 42° ~ 6,75(cm)

Viy chiéu cao cua cot dén 1a 6,75 (cm).
Bai 2: O do cao 920 m, tir mot may bay truc thing ngudi ta nhin hai diém D, C cia hai dau cau nhiing
goc so voi duong vudng goc voi mit dit cac goc lan lugt 1a o =37°, B =31°. Tinh chiéu dai CD cua cay
cau.

Loi giai

Goi A 1a vi tri cua truc thang, B 1a chan duong vuong goc ha tor A

xudng mit dat. C va D 1a hai diém dau cau. >_-'i_

Ta co: tanm =@

AB A

= BD = AB.tan BAD = 920.tan 37° ~ 920.0,754 ~ 693,68 (m)

Mat khac: tan Zﬂ\C = B—C
AB

= BC = AB.tan BAC = 920.tan31°~ 920.0,6 ~ 552(m) 1
Viy chiéu dai cta cdy cau la:
CD =BD—-BC ~693,68—-552 = 141,68(m) .

Bai 3. Mot s¢i day treo tir ngon cay tha xuéng dat thi du ra mot doan
day dai 0,5m . Néu kéo cing sgi ddy sao cho dau day cham dat thi do B C D

37

duogc khoang cach tir ddu day dén gbc cay 1a 2,5m . Tinh chiéu cao cay.

Loi giai
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Goi chiéu dai day 1a AC va chiéu cao cay 1a AB.Dit
AB=x (m) véi x>0,5.

Do khi day treo tir ngon cdy tha xudng dat thi du ra
mot doan =0,5m .

:>AC=x+0,5(m)
Xét AABC vudng tai B, ta dugc: AC* = BC* + AB’
& (x+0,5) 22,5 +2> o x* +x+0,25=6,25+ x°

&x=6.
Viy cay cao 6m.

¢ 2,5m B

Bai4. Nha An ¢ vitri 4, nha Béo 6 vitri B cdch nhau 2 km . Quan Game ¢ tai vitri C, biét AC =800m

va AB 1 AC. Vao mot ngay dep troi, An hen Bao dén quan Game. Biét An di bo voi van toc Skm/h va

Béo di xe dap. Hoi Béo phai di véi van toc bao nhiéu dé dén quan Game cung luc voi An.

Loi giai

800m = 0,8 Km.

Xét AABC vudng tai A, ta co:
BC? = AB*> + AC* =2000* +800°
< BC =2154(m) =2,154(Km).

Thoi gian An di tir nha dén quan Game 1a

A
6 =208 0 16(n).
v 5
Thoi gian Bao di tir nha dén quan Game 1a
BC 2,154
f=oo =222 )
Vs Vs
Do An va Bao dén cung lac nén
L=t 2,154 =0,16
V2

v, ~13,5(Km/h).

Vay Bao s& di voi van téc ~ 13,5 Km/h.
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IL.TRAC NGHIEM REN PHAN XA
Cau 1. Loi giai:
Cho tam gidc ABC vuodng tai A, duong cao AH . Khi d6 ta co hé thirc HA* = HB.HC .
Pap an can chon 1a B.
2. Loi giai:
Cho tam giac ABC vudng tai A, duong cao AH . Khi do ta co hé thac HA® = HB.HC' .
Hay "Trong tam giac vudng, binh phuong dudng cao tng véi canh huyén bang Tich hai hinh chiéu cta
hai canh g6c vudng trén canh huyén".
Pap an can chon 1a B.
3. Loi giai:
Nhan thay ah = be nén phuwong an C 1a sai.
Dap an can chon 1a C.
4. Loi giai:
Cho tam gidc ABC vuong tai A, duong cao AH . Khi do ta c6 cac hé thic

1 1 1

= - :

AH®*  AB®  AC?

AC? = CH.BC;AB* = BH.BC; AB.AC = BC.AH va

AB* +AC* 1

Nhan thay phuong 4n D: AH* = FAC —AF + Ve la sai.
Pap an can chon 1a D.
5. Loi giai:
Ap dung hé thuc giira canh va dudng cao trong tam giac vuong ta co:
, AB® 144
AB* = BH.BC < BH = =—=72=CH=BC—-BH=20-7,2=12,8.
BC 20
Vay =7,y =12,8.
Pap an can chon 1a C.
6. Loi giai:
Ap dung hé thuc giira canh va dudng cao trong tam giac vuong ta co:
AB® = BH.BC < BH = ‘2302 :%: 6,25 = CH = BC — BH =16 — 6,25 = 9,75.

Vay z =6,25;y = 9,75.
Pap an can chon 1a B.
7. Loi giai:
Theo dinh ly Pytago ta c6 BC* = AB* + AC® < BC? =100 < BC =10.
Ap dung hé thic giira canh va dudng cao trong tam giac vudng ta co:
AL :6—2:3,6 hay z = 3,6.
BC 10
= CH=BC—BH =10-3,6=6,4 hay y =6,4. VAy 2 = 3,6,y = 6,4 .
Dap an can chon 1a A.
8. Loi giai:
Theo dinh 1y Pytago ta c6 BC® = AB* + AC® < B(C* =25« BC =5.
Ap dung hé thire gitra canh va dudng cao trong tam giac vudng ta co:

AB = BHBC — pH =28 _ 3" _ 1,8 hay z =1,8.

BC 5

= CH=BC-BH=5-18=32 hay y=3,2.
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Vay =18y = 3,2.

Pap an can chon 1a B.

9. Loi gidi:

Theo dinh 1y Pytago ta c6 BC® = AB* + AC* < BC® =74 & BC = J7a .
Ap dung hé thic giira canh va dudng cao trong tam giac vudng ta co:

AH.BO = ABAC o A = ABAC _ 5T _ 35T Viy z = 3511 iy =74

BC T4 74
Dap an can chon 1a A.
10. Loi giai:

A
5 12
X
B H ¢

y

Theo dinh 1y Pytago ta c6 BC® = AB* + AC* & BC® =169 < BC =13.
Ap dung hé thuc giira canh va dudng cao trong tam giac vuong ta co:

AH.BC — ABAC & Al = ABAC :5'—12:@.Véy x:@;yzm.
BC 13 13 13
Dap an can chon 1a D.
11. Loi giai:
A
B H c

2 2 2 2 2 2
Tach: AB:AC—3:4AB_AC  AB _AC_AB +ACT _AB +4AC

4 9 16 9+16 25
_BC' 25
25 25
(Vi theo dinh 1y Pytago ta c6 AB® + AC* = BC® < AB* + AC® = 225)
2 2
Nén AB AC =9= AC =12.

=9=AB=9;
16

Theo h¢ thue lugng trong tam gidc vuong A BC' ta co:

2
AB 2225,4_\/@ BH =5.4.
BC 15

AB* = BH.BC = BH =

Pap an can chon 1a A.
12. Loi giai:
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Tacdo AB: AC =4:5

2 2 2 2
@A—B:AC:AB =AC :AB +AC —ﬂzl(VitheodinhIYPytagotac():

4 5 16 25 16425 41
AB + AC” = BC” & AB’ + AC® = (417 = 41)
2 2
Nen A8 A0 15 a0=5

=1= AB* =16 = AB = 4;
25

Theo h¢ thue lugng trong tam gidc vuong ABC' ta co:

2
ACT 25 59 Vay CH~39.

BC  n

AC? =CH.BC = CH =

Dap an can chon 1a D.
13. Loi giai:
Ap dung hé thic giira canh va dudng cao trong tam giac vudng ta co:
1 _ 1 " 12:>AH: ABAC _ 15.20
AC JAB* + AC? 15" + 207

=12.Vay z =12.
AH® AP’ Y

Dap an can chon 1a C.

14. Loi giai:

Ap dung hé thire gitra canh va dudng cao trong tam giac vudong ABC ta co:

1 1 1 1 AB* + AC? , ABAC?
2 = 2 + 2 = 2 = 2 2 = AH = 2 2
AH* AB® AC AH AB*AC AB> + AC
= AH = ABAC 12.13 ~ 8,82.Vay = ~ 8,82,

JAB + AC® 122 +13°
Dap an can chon 1a B.
15. Loi giai:

A
B H c
Taco AB: AC =3:4,ddt AB = .3a,AC = 4a (a > 0)
1 1 1 1 1 1 1 25

~ = -+ - = ~+ - = = -
AH* AB*  AC? 36 94> 164 36 1444’
= AB="7,5AC =10.

Theo dinh ly Pytago cho tam giac vuong AHC ta cé:

Theo hé thuc lugng
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CH =AC? — AH? =100 - 36 = 8. Vay CH =s.
Dap an can chon 1a A.
16. Loi gidi:

¢

B H
Taco AB: AC =3:7,dat AB=3a;AC =7a (a>0)
1 1 1 1 1 1 58
= T =

=— 4 — _
AH*  AB®  AC*  42° 94 494> 1764  441q°
= 441a? = 102312 = a = 258 (TM) = AB = 6/58; AC = 14458

Theo h¢ thuc luong

Theo dinh 1y Pytago cho tam gidc vuong AHC ta co:

CH = VAC? — AH? = \J14/58) — 42* = 98. Vay CH = 98.

Dap an can chon 1a C.

17. Loi giai:

Ap dung hé thire gitra canh va dudng cao trong tam giac vudng ta co:
AH> =BHCH = AH* =14= AH =2.

Ap dung dinh ly Pytago cho tam giac vuong AHB; AHC ta cé:

AB = JAH? + HB*;AC = JAH? + HC? = 2\5. Viy & =55 = 25
Pap an can chon 1a C.
18. Loi giai:
Ap dung hé thuc giira canh va dudng cao trong tam giac vudng ta co:
AH? = BHCH = AH* =2.5= AH =10,
Ap dung dinh 1y Pytago cho tam gidc vuéng AHB; AHC ta co:

AB =JAH? + HB* =10 +4 =14 :
AC = JAH? + HC? =J10+25 =35

Véyx:\/ﬂ;y:\/%.

Dap an can chon 1a A.
19. Loi giai:

1 1

Ap dung hé thuc giita canh va dudng cao trong tam gidc vudng ta c6 = +
p dung h¢ g : g g g g uD: MNP
1 1 1 1 2
> —=—4+—=>—="=7 :128<:>m:8\/§.V€1y v =82,
64 2* 2 64 27
Dap 4n can chon 1a B.
20. Loi giai:
Ap dung hé thuc giira canh va dudng cao trong tam giac vudng ta co:
1 1 1 1 1 1 1 2
= + :>—=—+—<:>—=—:>x2:72<:>x:6\/5.Vayx:6\/§.
MD*  MN*  MP* 36 2 28 36 2
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Dap an can chon 1a A.
21. Loi giai:

Ké BE L CD tai E

&=

Suy ra tr gidc ABED 1a hinh chit nhat (vi A=D =
Dit EC =2 (0 <z <25) thi DE=25—=x.

=90°)nén BE = AD = 12cm

Ap dung hé thic giira canh va duong cao trong tam giac vuéng BCD ta co:
BE* =ED.EC & 1(25—1) =144 & 2* — 252 +144 =0
&1’ —160 — 92 +144 = 0 = 2(z —16) — 9z —16) = 0

=16
& (z—-16)(r—9) =0« I (théa man)

Véi EC = 16, theo dinh 1y Pytago ta c6: BC = \/BE2 +EC? = \/122 +16” =20 (loai).

V6i EC =9, theo dinh 1y Pytago ta c6: BC = JBE* + EC* =12 +9* =15 (nhan).
Vay BC = 15cm .

Dap an can chon 1a A.

22. Loi giai:

Ké BE L CD tai E

Suy ra tir gidc ABED 1a hinh chit nhat (vi A= D =F =90°)nén BE = AD =10cm
bat FC =z (0 <2 <25) thi DE=20—=z.

Ap dung hé thuc giira canh va dudng cao trong

tam giac vuéng BCD ta c6: BE® = ED.EC < (20 — x) = 100

&2’ —20r+100 =0 < (v —10)’ =0 < = = 10(tm)

Véi EC = 16, theo dinh Iy Pytago ta c6: BC = BE? + EC? = \12* + 10 = 2\/61.
Vay BC =2v61cm.

Dap an can chon 1a B.
23. Loi giai:

Theo gia thiét: AB: AC =5:12.
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AB A AB+ A 4
Suyra — = ¢_ + 023—:2.D0d() AB=52=10(cm); AC =212 =24(cm).
5 12 5+12 17

Tam giac ABC vudng tai A, theo dinh ly Pytago ta co:

BC® = AB*> + AC* =10° +24° = 676, suy ra BC =26cm .

Pap an can chon 1a C.
24. Loi giai:

A
B H c
Theo cau trudc tacd AB =10;AC = 24;BC = 26.
= AH.BC = AB.AC = AH = ABAC _ 1024 ~9,23;
BC 6
2 2
AB’> = BH.BC = BH :£:£:@x7,69.:> CH = BC —BH =26—-17,69 =18,31.
BC 13 13
Vay AH ~ 9,23; BH ~ 7,69;CH =~ 18,31.
Dap an can chon 1a A.
25. Loi gidi:
A
B H c
Theo gia thiét: AB: AC =3:4
AB A AB+ A
Suyra A8 _AC _ABXAC g 5046 4B = 3.3 = 9(em): AC = 3.4 = 12(cm).
3 4 3+4
Tam gidc ABC vuong tai A4, theo dinh ly Pytago ta co:
BC* = AB* + AC’ =9* +12° =225, suyra BC =15¢cm.
Dap an can chon 1a B.
26. Loi gidi:
A
B H c
Taco AB=9:AC =12 BC =15 = AH.BC = ABAC = AH = ‘“Z'gc - % —7.2

24. TOAN HOC SO PO - THCS.TOANMATH.com



AB®> = BH.BC = BH = AB’ =§:5,4 = (CH=BC—-BH =15-5,4=9,6
BC 15
Vay AH = 17,2 BH = 5,4,CH = 9,6.
Dap an can chon 1a B.
27. Loi gidi:
Xét tam gidc vudng ABC ¢d AH la duong cao nén AB* = BH.BC;AC* = CH.BC
AB> BHBC HB
AC®>  CHBC HC

Pap an can chon la B.

Nén

28. Loi giai:
-/ A . 5 BH?
Tam giac vudbng AHB ¢6 BH* = BD.AB = BD = 1B
- A . 9 HC?
Tam giac vudong AHC c¢6 HC® = AC.EC = EC = AC

A

BD HB* HC® HB' AC o

g . . ., .. AB® HB
Twrdéo — = : = ) ma theo cau trudce thi =—n
EC AB  AC? HC® AB AC? HC
BD _AB' AC _ BD _AB'
EC AC' AB ~EC AC*
Dap an can chon 1a A.
29. Loi giai:

Tt gidc AEHD 13 hinh chit nhatvi A= E = D = 90° nén DE — AH

Xét AABC vudngtai A c6 AH> = HB.HC =9.16 =144 = AH =12

Nén DE = 12c¢m .

Dap an can chon 1a A.

30. Loi gidi:

+Ta co: NEC + AED = 90° ma AED — HAE (do AEHD 1a hinh chir nhat) va HAE = ABC (cung phu

— — -

voi ACB) nén JVE\C’+Z£-3\C’ =90° ma /TCTBJr/Tl—B’E =90° nén ACB = NEC hay ANEC cantai N
= EN = NC (1).

—_ —_ —_

+ NEC + HEN =90° ma NEC = NCE = NCE + HEN =90°. Lai c6 NEC + NHE = 90° nén

NEH = NHE hay ANEH cantai N hay NE = NH (2).
Tu(l)va(2)suyra NH = NC
Tuong twtac6 MH = MB nén MN = MH + NH :%HB—l—%HC’ 23.9—1—%.16 =12,5¢cm

Pap an can chon 1a C.
31. Loi giai:
Vi DM L DE,EN L DE = DM || EN;D = E = 90° nén DENM la hinh thang vuéng

Theo cau cac cau trudce ta co: DM = % =4,5EN = CTH =8 DE =12

Nens, - (DM + DN).DE _ (45+8).12 _ .
2

Pap an can chon 1a D.

32. Loi giai:
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Tw giac AEHD la hinh chit nhatvi A= E=D=90° nén DE = AH
Xét AABC vudngtai A ¢c6 AH* = HBHC =4.9=36= AH =6
Nén DE =6cm.

Dap an can chon 1a D.
33. Loi gidi:
+Tacdo NEC + AED =90° ma AED = HAE (do AEHD la hinh chir nhat) va HAE = ABC (cung phu

voi 1@) nén AEC + ABC =90° ma A/C\B—i-ABC — 90° nén ACB = NEC hay ANEC cantai N
= EN = NC (1).

+ NEC + HEN = 90° ma NEC = NCE = NCE + HEN = 90° . Lai c6 NEC + NHE = 90° nén

—_—

NEH = NHE hay ANEH cantai N hay NE = NH (2).
Tu (l)va(2)suyra NH = NC

1

Tuong twta cO MH = MB nén MN = MH + NH :EHB—#%HC’ :%BC.

Pép an can chon la B.

34. Loi giai:

Vi DM L DE,EN L DE = DM || EN;D = E = 90° nén DENM 1 hinh thang vudng
Theo cau cac cau trudce ta c6: DM = % =2,EN = CTH =4,5DF =6

Nén SDENM - ik ;)N).DE =195 cm?.

Dap an can chon 1a A.

35. Lo gidi:

Tam giac CHD vudng tai H ,tacd CH> = CM.CD
Tam giac CHE vudng tai H,tacd CH®> = CN.CE
Nén CM.CD = CN.CE

Dap an can chon 1a B.
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ILTY LUYEN
Bai 1:

Tam gidc ABC vudng tai A (gt), theo dinh ly Py-ta-go ta co: >

BC® = AB® + AC?

BC? =6* + 8

BC* = 36 + 64 s c
BC* = 10? H

BC =10cm

Tam gidc ABC vudng tai A, AH la duong cao theo h¢ thuc lién hé gitra cac canh goc vudng va hinh
chiéu cua no trén canh huyén.

Ta c6: BH.BC = AB®

BH.10 = 6

BH = 3,6cm

Theo hé thirc lién quan dén dudng cao

Taco: AH.BC = ABAC

AH.10=6.8
AH = 4,8cm
Bai 2:

Tacod: AB* +AC* =12° +5° =169

BC* =13" =169

AABC ¢b AB® + AC? = B(C?, theo dinh ly dao
Py-ta-go ta c6 tam gidc ABC vudng tai A. B C
Ma AH la dudng cao cua tam gidc ABC' (gt)
Do d6 theo hé thuc lién quan dén dudng cao,
Tacé: AH.BC = AB.AC

AH.13 =125

AH = 60 (cm)
13

Bai 3:

a) Ta co: AAHB(AHB = 90") A
HD la duong cao, theo hé thirc lién quan

dén duong cao, ta co:

AD.AB = AH? D
Tuong tu cling ¢c6: AELAC = AH®

Do d6: AD.AB = AE.AC B C
b)  Xét AAED va AABC c¢6: EAD (chung) A

AE _AD
AB AC
Do do: AAED > AABC D

= AED = ABC E

Bai 4:

Xeét AABD va AACE cé: B C
BAD (chung); ADB = @(z 90")
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Do d6 AABD «» AACE
_AB_AD
AC AFE

= AEAB = AD.AC (1)
AAMB vuong tai M (gt), ME la duong cao (gt), theo h¢ thuc lién quan tdi duong cao co:
AM* = AE.AB ()
Tuong tu cling c6: AN? = AD.AC 3)
T (1), (2) va (3) c6 AM* = AN®
= AM = AN
= AAMN cantai A.
Bai 5:
° Qua D dung duong thing vudng goc véi F
DE, ¢t BC tai P . Trong tam gidc vudng
DPF, ¢6 la dudong cao nén

L _1 1 B
CD* DP® DF® A B
Trong d6 CD = DA (canh hinh vudng)
ADCE = ADCP (g.c.g) = DP = DE.

A 1 1 1
Y ok ToE e
D=r; qC
Nhan xet: S~o
o Khi E di dong trén canh AB, ta ludn ludn co: RN
1 1 1 p

+ =
DE®> DF®> DA
Két qua bai toan duoc phat biéu cach khac

1
+

E* DF’

khong doi

Chung minh rang:
Bai 6:
Xét AAMN vuong tai A, AC 1a duong cao (gt)
Theo hé thuc lién quan dudong cao trong tam giac vudng, ta co:
1 1 1
—+ =
AM®  AN*  AC?
Xét ba diém A, B,C ta co:
AC >|AB - BC|

AC > 1(cm)

Do vay: LSl(z)—l <1
AC AC?
Dau “=" xdy ra < C nam gitra A va B
Vay khi C nam gitta A va B sao cho BC = 3cm
1
+
AM?*  AN?
Bai 7:
Vé AE 1 AN,E € DC va AH 1. DC,H € DC
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thi 16n nhét.




Ta co: ﬂ:@—(m—i—@):m“
Xét AABM va AADE co:

ABM = ADE

AB = AD (vi ABCD la hinh thoi)

BAM = DAE(=15")

Do d6: AABM = AADE (c.g.c) = AM = AE
AADH vuong tai H co:

—

ADH = 180° — BAD = 60° nén Ia nira tam gidc déu

Suy ra: DH = 1AD = 1AB
2 2
AADH c¢6 H =90°, theo Dinh li Py-ta-go ta co:
2
AH? + DH® = AD* = AH® = AB — [%AB] _ %ABQ

1 4
= — = -
AH? 3AB?

AAEN c¢b6 A=90",AH L DN , theo hé thirc vé canh va dudng cao trong tam giac vudng, ta co:
1 1 1

+ =
AE®  AN®*  AH®
1 1 4

= + =
AM?  AN®  3AB
A
B

N
.M

Bai 8: X
. 4 D E H = C, N
V& duong trung tuyén AM cuia tam giac ABC
Tam giac vudng tai A, AH la duong cao, theo h¢ thirc vé canh va duong cao trong tam giac vudng,

Ta c6: AH® = BH.HC;BH = a (gt); HC =b (gt) A

Nén AH® = ab = AH = ab
AABC vudngtai A c6 AM la dudng trung tuyén

Nen Am=B¢_oatb
2 2
Taco: AH L HM nén AH < AM B C

Do do: \/Jga;rb

Toin Hoc So Do
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