TU GIAC
A. Tém tit 1y thuyét
1. Tw giac
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a) Pinh nghia: Tt gidc 4BCD 14 hinh gdm 4 doan thang AB,BC,CD,DA trong d6 bat ky 2 doan

thang nao ciing khong cung nam trén 1 duong thang

Ta c6 hinh a), b), ¢) 1a tr gidc. Hinh d) khong 1a tr gidc

b) Tir giac 16i: La tir giac luén nam trong 1 nira mat phang c6 bo 1a dudng thang chira bat ky
canh nao cua tir gidc

Ta c6: Hinh a) 1a tt giac 16i. Hinh b), ¢) khong 1 tr giac 16i

¢) Cha ¥: Khi néi dén tir gidc ma khong chu thich gi thém, ta hiéu d6 1a t&r giac 16i

2. Tong céc goc cia 1 tir gidc R

a) Pinh 1y: Tong cac gdc clia mot tir giac bang 360° C

GT | Tu giac ABCD

KL | 4+B+C+D =360 B

*) Cht y: Dé bdn goc cho trude thoa man 1a bdn goc ciia mot tir giac khi boén goc d6 co tong
bang 360’

- Bat dang thtrc dudng gap khic: 4B+BC+CD > AD

- M6 rong: Tong bon gdc ngoai & bdn dinh ctia mot tir giac bang 360°.

3. Géc ngoai ciia tir giac: Goc ké bu véi 1 gbc trong cuia tr gidc goi 1a goc ngoai cua tir giac

B. Bai tap va cac dang toan

Dang 1: Tinh s6 do géc trong hinh vé ciia tir gidc

Cach giai
- Str dung dinh 1y tong bon goc trong mot tir giac
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- Tong hai goc ké bu bang 180°
- Tong ba gbdc clia mot tam giac bang 180°

- Trong tam giac vuong hai goc nhon phu nhau

- Két hop cac kén thirc vé ty 1¢ thirc, tinh chat cua ddy ti s6 bang nhau, toan tong hiéu,...

tinh ra s6 do gobc.

de

Bai 1: Tinh x trong mdi hinh v& sau

Loi giai
a) Xét tlr gidc ABCD, c6: A+B+C+D=360°=110° +120° +80° + x = 360"
=310 +x =360° = x = 50"
Vay x=50°.

b) Xét tir gidc MNPQ, c6: M +N+P+0=360" = x+x+95°+55° = 2x = 210" = x = 105"

Vay x=105".
Bai 2: Tinh x trong mdi hinh v& sau
F
M N
G
Q X lp E 65° H
Loi gidi

Hinh a) Ta ¢6: M +N +P+0 =360 = 270° + x =360° = x = 90"

Hinh b) Ta c6: E+F+G+H =360" = 65° +180° + x =360° = x =115"

FCD = 90"

Hinh c¢) Ta c6: CDE ké bu véi 60° nén CDE =120°. DEF ké bu v6i goc 105° nén DEF =75°




M3 FCD+ CDE + DEF + x =360° = 90° +120° + 75° + x = 360° = x = 75" .

Bai 3: Tinh x trong mdi hinh v& sau

C M . .
114° D 90° 96° 120°
x 71° 7N
71° 76° 61° 4 X 120°
F Hinh a E Q Hinhb P H Hinh ¢ G
Loi giai

Hinh a) Ta c6: C+D+E+F =360° = 114° + x + 76" + 71° = 360° = x = 99°
Hinh b) Ta cd: M +N+P+0=360°= 90" +71° + P+61° =360° = P =138’
Ma P ké bu voi gbc x = x =42°

Hinh ¢) Ta c6: G ké bu vé6i 120° nén G = 60°

Ma E+F+G+x=360"=96° +120° + 60° + x = 360° = x = 84°

Bai 4: Goc ké bu voi mot goc clia tir gidc goi 13 gbe ngoai cia tir gidc
a) Hay tinh cac goc ngoai cua tur giac ¢ hinh a)
b) Tinh tong cic goc ngoai ciia tir gidc & Hinh b) (tai mdi dinh cia tir gidc chi chon mot goc
ngodi): 4 +B +C,+D, =?

c) C6 nhan xét gi vé tong cac gdc ngoai cua tir giac?

D
A 1
\ Hinh a Hinh b

Loi giai
a) B+B =180° (hai goc k& bu) nén B =90°, C+C =180° (hai goc ké bu) nén C, =60",
A+ A4 =180° (hai goc ké bui) nén 4, =105°.

Tacod: A+B+C+D=360° (dinh Iy)= D=75".




Ta co: IA)+Z/)\1 =180° (hai goc ké bu) nén l/)\1 =105,

b) Ta c6 B+B =180° (hai goc k& bu), C+C, =180° (hai goc ké bu), D+D, =180° (hai goc ké
b)), A+ 4, =180° (hai gbc ké bu)

= ;1+21+ZA}+§1+6+CA’1+IA)+1/)\1=4.1800=720".

Ma A+B+C+D=360° (dinh I§) = 4 + B, +C, + D, =360° .

¢) Nhan xét: Tong cic goc ngoai cla tir giac bang tong cac goc trong cla tr gidc va bang
360°.

Bai 5: Tinh x,y trong mdi hinh v& sau

G, H
X y

GH//IK

74° 59\ 1

Hinh a) Hinh b)

Loi giai
Hinh a) Ta c6: GH //IK , theo tinh chat mot duong thang cit hai dudng thang song song ta
co:
x+74°=180° (hai goc trong cung phia)
= x=180"-74° =106°.
y+59°=180° (hai géc trong cung phia)
= y=180"-59" =121°.
Hinh b) Ta c6: AD//BC, theo tinh chat mot dudng thang cat hai duong thang song song ta
co:
y+111° =180° (hai goc trong cung phia)
= y=180"-111°=69°.

x=50" (hai goc dong vi).

Bai 6:




Cho 04BCD ¢6 B=80°,D=120". Géc ngoai tai

dinh ¢ bang 130°. Tinh goc A4

Loi giai
Ta c6 gbc ngoai tai dinh C c6 s6 do bang 130° va ké bu véi C = C=50°.

Tacod: A+B+C+D=360" (dinh 1Y) = 4+80° +50° +120° =360° = A =110".
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Dang 2: Tinh cac goc caa tir giac khi biét moi quan hé¢ gitra cac goc

Cach giai
- Thay lién hé giita cac goc vao hé thirc “Tong 4 gdc trong mot tir giac bang 360°”.

- Néu tir gidc ABCD biét A:B:C:D=m:n:p:q (m,n, p,q 1a cac sb nguyén duong)

_A+8 = (tinh chat diy ty s6 bang nhau)
m

+
+n+

p
T d6 tinh duoc sd do céc g6c 4,B,C,D

Bai 1:
Cho 04BCD c6 4=130°,B=90". Goc ngoai tai D
dinh ¢ bang 120°. Tinh goc D A
130°
120°
B C
Loi giai
Tacé C,=120" = C =60
Xét 0ABCD, c6 A+B+C, +D=360" < 130°+90° +60° + D = 360"
— D =80’
Bai 2:
Cho 0EFGH cb E=70°,F=80". Tinh G,H, G
T H
biet G-H =20°. .
E
Loi giai

Theo dau bai ta co: E=70";F =80° = G+ H =360°~150° = 210" (1)
Ma G-H=20" (2)

T (1)(2)= G =115";H =95




Vay G=115"H =95"

Bai 3:

Cho hinh v&, hdy tinh P; 0

Ap dung dinh 1y tong bon goc trong 1 tir giac, ta co :

Loi giai

M+N+P+0=360" <150° +3x=360" < 3x=210" < x =70 = P =70°,0 = 140"

Viy P =700 =140°

Bai 4:

Cho 04BCD, biét 4:B:C:D=1:2:3:4
a) Tinh cac goc cua 04BCD

b) Chimg minh rang 4B//CD

¢) Goi giao diém ctia 4D va BC 1a E. Tinh

cac goc cua ACDE

108°

144°

A B
Loi giai
\ . A4 B C D A+B+C+D 0
a) Theo dau bai ta co: A_B_C D _AvBrCel) I8 =36’
1 2 3 4 1+2+3+4 10

= A=36"B="72"C=108";D =144
b) = A+D=180" = AB//CD

¢) EDC=36";ECD =72".




Bai 5:

Cho 04BCD, biét A:B:C:D=4:3:2:1 -
a) Tinh cac goc cua 04BCD

b) Céc tia phan giac cia goc € va D catnhau
tai E. Cac duong phan giac cia gdc ngoai tai

dinh C va D citnhau tai F. Tinh CED;CFD

Loi giai
a) Ap dung tinh chét cua diy ti s bang nhau ta dwoc: 4=144";B=108";C =72°; D = 36"

b) Ta c6: CED =180" —(%5+%6j =126

Ta c6: DE va DF 1a hai tia phan giac cua hai goc ké bu nén vudng goc v6i nhau

— EDF = ECF =90° = DFC = 54°

Bai 6:

Tinh cac gbéc cua 04BCD, biét B= A+15:C=B+30:D=24+10"

Loi giai
Tacod: A+B+C+D=360° (dinh 1y).
Ma B=A+15°, C=B+30°=A+45°, D=24+10" = A+ A+15 + A+45 +24+10° = 360°

—54=290° = A=58" = B=73", C=103", D=126°

Bai 7:

Cho 04BCD, biét B= 4+15°;C =34;D—C =25". Tinh céc goc cua 0ABCD

Loi giai
Tacod: A+B+C+D=360° (dinh 1y).
Ma B=A+15", C=34 . D-C=25"=D=C+25" =34+25°

= A+ A+15° +34+34+25° =360° = 8A4+40° =360° = A=40" = B=55,C=120", D=145°.

Bai 8:

Cho 0EFGH , biét G=E+10°;F = E+30°; H = 2G . Tinh céc goc cua OEFGH




Loi giai
Tacod: E+F+G+H =360° (dinh 1y).
Ma G=E+10°, F=E+30°, H=2G=2E+20° = E+E+30°+E+10° +2E +20° = 360°

= 5SE+60°=360° = E=60° =G=70°, F=90°, H=140°.

Bai 9:

Cho OMNPQ, bibt P=0+5%M =0 +45°;N =20-40°. Tinh céc gbc ciia OMNPQ

Loi giai
Tacd: M+N+P+0=360° (dinh 1y).
Ma P=0+5, M =0+45, N =20-40° = 0 +45° +20-40° + 0 +5° + 0 = 360°

= 50+10°=360° =0=70° = P=75", M=115", N=100°.

Bai 10:

Cho 04BCD, ¢6 A=70°;B=80°C—D=20". Tinh cac goc C;D

Loi giai
Ta cod: A+B+C+D=360" (dinh 1y).
Ma A=70°, B=80°,C—-D=20"=C=D+20" =70°+80° + D+20° + D = 360°

—2D+170° =360° = D=95" = C =115".

Bai 11:

Cho 04BCD, biét B+C =200";B+D =180°;C+D =120°. Tinh sb do cac gbc cua tir gidc 0ABCD

Loi giai

Tur gia thiét ta co: 2B+2C+2D =200° +180° +120° = B+C + D = 250"

<
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+D=360"= A=110"
B =250"— 6+13):250° ~120° =130°

~

C =200° — B =200" —130° = 70"

~

D=120"-C =120°—70° = 50"




Dang 3: Tinh d¢ dai cac canh cua tir giac

Cich gidi: Ta sir dung cac kién thirc sau
- St dung dinh 1y pytago

- Str dung cong thirc tinh chu vi cua tam giac, tr gidc

Bai 1:

Tinh d6 dai cac canh a,b,c,d ciia mét tr gidc ¢6 chu vi béng 76cm Va a:b:c:d=2:5:4:8

Loi giai
Theo dau bai ta co: a:b:c:d=2:5:4:8:£=2:£=1:w:7—6=

2 5 4 8 245+448 19
=a=8;b=20;c=16;d =32.

Bai 2:
Cho hinh v&, bi€t A4BC c6 chu vi bang 25cm A
. Tam gidc ADC c6 chu vi bang 27em. Ta D
giac ABCD c6 chu vi bang 32cm. Tinh AC
B
C
Loi giai

Chu vi AABC =25= AB+ BC +CA4=25(1)
Chu vi AADC =27= AD+DC+CA=27(2)

Tu (1)(2):>AB+BC+CA+AD+DC+CA:52<:>32+2AC=52:>AC=10(cm)

—
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Dang 4: Dang toan chirng minh cdc goc bing nhau, ciac doan thing biang nhau, song

song, vuong goc, hoic trung diém cua cac doan thang

Cich gidi: Ta can chu ¥ t6i cac kién thic sau
- Dya vao céc cip goc dong vi, so le trong, trong cing phia, ...
- Hai g6c phu nhau c6 tong sb do bang 90°

- Doi khi c6 thé chia tir giac thanh cac tam giac dé st dung bat ding thic tam giac.

Bai 1:

Cho 04BCD ¢ BAD=BCD=90", phan giac A
trong ctia ABC cit AD tai E . Phan giac trong

cia ADC cit BC tai F. Chung minh

BE//DF B ‘ n

N/
C

Loi giai
+) Ta c6: ABC+ADC =180° = ar+ f=90" (1)
+) Xét AABE, c6 a+E, =90° (2)
Tu (1)(2)= f=E = BE//DF

Bai 2:
Cho 04BCD c¢6 ABC+BAD=180". Phan giac n )
trong cua cac goc BCD,CAD cit nhau tai E,
bié¢t cp=2DE. Ching minh rang
ADC =2BCD "y N

D' E ' C

Loi giai
Theo dau bai ta cé:

ABC+BAD =180° = C+ D =180° = C, + D, =90° = DEC = 90"
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. . Yy ; D A
Goi M 1a trung di€m ctia CD = EM = MC =MD = CT = ADEM déu

=D =60"=C =30"=D=2C.

Bai 3:

Cho 0ABCD ¢& BAD+BCD=180";DA=DC. c

Chtng minh rang BD 13 phan giac ctia ABC

Loi giai
Trén tia d6i cua tia AB lay diém E sao cho AE = BC

—~

B ()= ABED cantai D=E =B, (2)
E

= ABCD = AEAD(cgc) = {B -

Tix (1)(2)= B, =B, .

Bai 4:
Cho 04BCD c6 BD 1a phan giac cua 4BC, B
AD=CD,AB<AC. Chung minh rang E
BAD + BCD =180°
A
Loi giai
Trén canh BC lay diém E sao cho BA=BE
4=E () o
ABED = ABAD(cgc) =< (4D =ED = ED=CD= AEDC cantai D = E,=C, (2).
{CD = 4D

T (1)(2) 4,+C, =E +E, =180".
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Bai 5:

Cho 04BCD, biét 4:B:C:D=5:8:13:10

a) Tinh cac goc cua 04BCD

b) ABNCD =E; AD nBC = F . Phan giac ctua
AED VA AFB cit nhau tai O, phan giac cta

AFB cit CD va AB tai M va N. Ching

minh rang O 1a trung diém cua MN

~

a) Ta tinh dugc 4 =505 =80 C =130°; D =100
b) E=180"-A—D;F =180° — A— B=50"; EMN =180° — F, - B, = 75"
ENM =180° —75° —30° = 75°

= AEMN can tai E = OM =ON = dpcm
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Dang 5 : Mt s6 bai toan chirng minh, tinh s do géc lien quan dén phin giac ciia mjt

glc trong tur giac

Tachuy:
- Tia phan giac ciia mot goc s& chia goc thanh hai goc bang nhau.

- Tia phan giac trong va phan gidc ngoai cua mot gdc s€ vudéng goc voi nhau.

Bai 1:

Cho t& giac 16i 04BCD, c¢6 B+D=180" A
CB=CD. Ching minh 4C 1la tia phan giac

cla BAD

Loi giai
- Trén tia d6i tia B4 iy diém I sao cho BI = 4D
Ta cd: ADC =IBC (cung phu v6i 4BC)
AD = BI;CD = BC = AADC = AIBC = DAC = BIC; AC = IC

AACI cén tai C = BAC = BIC = DAC. Vay AC la phan giac trong goc BAD .

Bai 2:

Cho tr gidc 04BCD, céc tia phan giac cua goc —B

A va B cét nhau tai M. Cac tia phan giac
géc C va D cat nhau tai N. Chimg minh

rang: AMB+CND =180

Loi giai
Xét ACND ¢b CND +CDN +DCN =180° (dinh 1y).

Xét AAMB ¢6 AMB+ ABM + BAM =180° (dinh 1y).

14
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Do d6: CND +CDN + DCN + AMB + ABM + BAM = 360°

Ma ABM :g (via BM 1a tia phan giac caa B)

A~ ~

BAM :g (via AM 1a tia phan giac cia 4), DCN :% (vi CN la tia phan giac ctia C), CDN =

(vi DN 1 tia phan giac ctia D).
:>CND+AMB+§+§+§+§—360” — CND + AMB = 360° - w

Ma trong tir gidc ABCD ¢6 A+B+C+D=360° (dinh y) = CND+ AMB =180° (dpcm).

N | O)

Bai 3:

Cho tr gidc 10i ABCD, hai canh 4D va BC
cit nhau tai £, hai canh DC va 4B cit nhau
tai F. Ké tia phan giac cua hai goc CDE va
BFC cat nhau tai 7. Tinh goc EIF theo céc

gbc trong ABCD

Loi giai

FI cét BC tai K = K e doan BC = EIF = EKI + IEK (EIF 1a goc ngodi cia AIKE )

= B+ BFK +IEK (CKF 1a goc ngoai cia AFBK )
z?F\cz180°—(§+6):>ﬁ7<=90°—B+C
@:1800—(2+§):ﬁ<=900—‘4+3
Vay Eﬁ:fe+9o°—ﬂ+9o°—3”=180°—A+C=B;D
Bai 4:
Cho tr giac 4BCD, c6 AC la tia phan giac E D

cua A,BC=CD,AB < CD M

AN
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a) Lay diém E trén canh 4D sao cho
AE = 4B . Ching minh rang: ABC = AEC

b) Chimg minh: B+ D =180°

Loi giai
a) Xét AABC va AAEC co:
AB = AE (gia thiét)
BAC = EAC (Vi AC la tia phan giac cia goc A).
AC chung.
— AABC = AAEC (c—g—c¢). = ABC = AEC (dpcm) (1)
b) Ta c6 AABC = AAEC (cmt)
— CB=CE, ma CB=CD (gia thiét) = CE =CD
— ACED cén tai C = CED=CDE hay CED=D  (2)

Ma AEC +CED =180° (hai goc ké bu), nén tir (1) va (2) = B+ D =180°

Bai §:
Cho tr gidc 4BCD, phan giac ngoai cua goc A X
A va B cit nhau tai @. Chtrng minh rang: D
A/Q\B _ A+ B Q
2
C y
B
Loi giai

xAB 180° 4
2 2

Ta c6 AQ 1 tia phan gidc cua x4B 13 gbc ngodi ciia 4 = Q4B =

Ta c6 BQ 14 tia phan giac ctia yBA4 1 goc ngodi cia B = OBA = y];A — 1802_3

180°~A4 180°~B A+B

Trong tam gidc ABQ c6: AQB =180° — QAB—OBA=180° — 5 5
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Bai 6:

Tam gidc ABC c6 4=76°, cac tia phan giac
ctia goc B va goc C cat nhau tai I, cac tia phan

iac goc ngoai tai dinh B va C cét nhau tai K. B A\
glac goc ng : : £
Tinh cac gbc cua tir giac BICK.

Loi giai
Ta co6 BI 1a tia phan giac ciia goc ABC, BK 1a tia phan giadc géc ngoai dinh B
IBC=222" (1)
IB | BK = IBK =90’
Ta c6 CI 1a tia phan giac ctia goc ACB, CK 1a tia phan giac goc ngoai dinh C
1ca=2%
= 2

IC L CK = ICK =90°

Trong tam giac BIC co:

BIC =180° —(I/B?:+@)=180” —le%” —1802_‘4 - 1802”1

Ma 4=76",nén BIC =128

Trong tt gidc IBKC ¢b: BIC +ICK +IBK + BKC =360° = BKC = 52°

—
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Bai 7:

Cho t&r gidc 16i ABCD, biét c6 4=90°,
D=90"; goc B va C khac nhau.

a) Chirng minh 4B// DC.

b) Chirng to trong hai goc B va C phai c6 mot
gbc nhon.

c¢) Khi géc C nhon. Chimng minh AB < DC.

Loi giai
a) T gidc ABCD c¢6 A=90°, D=90° nén: AB L AD va DC L AD
— AB// DC (tlr vudng goc dén song song).
b) Xét tir gidc ABCD ¢6 A+B+C+D=360° (dinh 1y)
Ma 4=90°, D=90° = B+C =180’ (*)
Néu B, C déu la cac goc ti, tirc 1a B>90°, C >90° = B+ C >180° (mu thuin voi (*))
Néu B, C déu la cac goc nhon, tic 1a B<90°, C <90’ = B+ C <180° (méu thudn véi (*))

Vay trong hai goc B, C phai c6 mdt goc nhon.

18
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BAI TAP TRAC NGHIEM

Cau 1: Tong s6 do bon goc ciia mot tur giac bang

a) 90° b) 180°
c) 270° d) 360’
Chon dap an A

Giai thich: Ta co:

Ap dung dinh 1i Pytago vao tam gidc 4BC vudng tai 4, ta co: BC *= AB* + AC*
=97 +12* =225= BC =15(cm)

Ap dung hé thic luong trong tam gidc vudng ta co:

AB?> = BC.BH <9 =15BH = BH =%: 5,4(cm)

Ta co: CH =BC-BH =15-5,4=9,6(cm).

Céu 2: TG giac ABCD c6 A=78", B=52°,D=154". Sb do cua goc C 1a:

a) 75° b) 128°
c) 76° d) 26°
Chon dap an D

Giai thich: Ta co:
Ap dung hé thire luong trong tam giac vudng

OEF vudng tai O, duong cao OI, ta co:

Cau 3: Cho tir gidc ABCD cb A+B=140". Téng C+D bang bao nhiéu

a) 220° b) 200°
c) 160° d) 150°
Chon dap an D

Giai thich: Ta co:
Ap dung hé thire luong trong tam giac vudng

OEF vudng tai O, duong cao Ol ta co:

—
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Cau 4: Chon cau dung trong cac cau sau

a) T(r giac ABCD c6 bdn goc déu 1a goc nhon
b) T giac ABCD ¢6 bdn goc déu 1a goc tu
c) Tu gidc ABCD c6 2 gbc vudng va 2 goc tu

d) Tt gidc ABCD ¢6 bdn goc déu 1a goc vudng

Chon dap an D
Giai thich: Ta co:

Ap dung hé thirc luong trong tam giac vudn

Céu 5: Cho 04BCD biét 4=80°, B=110°,C =40". Hoi sb do goc ngoai tai dinh D bang bao

nhiéu

a) 150° b) 130°
c) 120° d) 50°
Chon dap an D

Giai thich: Ta co:

Ap dung hé thire lugng trong tam giac vudn

Cau 6: Céc s6 do nao chi bon goc cia mot tur giac

a) 80°;90°;110°;90° b) 120°;100°;60°;80°
c) 75°75°;40%;140° d) 86";70°;80";90°
Chon dap an D

Giai thich: Ta co:

Ap dung hé thire lugng trong tam giac vudn

Céu 7: Cho 04BCD biét B=50" va goc 4 gip doi goc B, goc C gap ddi goc D. S6 do cac

gdc cua tr gidc 4BCD la:

a) 4=100"B8=50";C =140";D = 70" b) 4=90"%B=60"C =140%;D = 70"
c) 4=80%B=70°C =140%; D = 70" d) 4=80"B=50";C=160%D =70
Chon dap an D

Giai thich: Ta co:
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Ap dung hé thire lugng trong tam giac vudn

Céu 8: SO do cic goc clia 0ABCD ti1é: 4:B:C:D=4:3:2:1. S6 do cac goc theo thir tw d6 la:

a) 120°;90°;60°;30° b) 140";105";70°;35°
c) 140°;105%;70°; 40° d) 140°;108°;72°;36°
Chon dap an D

Giai thich: Ta co:

Ap dung hé thire lugng trong tam giac vudn

Céu 9: Mot ttr giac c6 nhiéu nhat

a) 3 goc nhon b) 4 goc nhon
c) 2 gbc nhon d) 1 goc nhon
Chon dap an D

Giai thich: Ta co:

Ap dung hé thirc lugng trong tam giac vudn

Céu 10: Hinh v& bén khang dinh nao sau day 1a sai

a) ABCD la tir giac 10i
b) 4ABED 1a tir giac 10i
¢) BCDF 1a tir giac 16i

d) BCDE 1a tu giac 16i

Chon dap an D .
Gidi thich: Ta c6:
7 . A C
Ap dung h¢ thuc luong trong tam gidc vuon
F
E D
Cau 11: Cho hinh v€ bén, chon gia tri cia x
a) x=280" b) x=70° c) x=40° d) x=60’
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Chon dap an D
Giai thich: Ta co:

Ap dung hé thic luong trong tam giac vudn

—
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BAI TAP TU LUYEN

Bai 1: Tinh x,y trong mdi hinh v& sau

Cho tir giac ABCD, AB cat CD tai E, BC cit
AD tai F . Céc tia phan giac cua goc E va F
cit nhau tai 7. Chimg minh

a) FIF - ABC+ ADC

b. Néu BAD =130° va BCD =50 thi IE 1 IF

Loi giai
a. Goi N 1a giao diém cua IF va CD

Theo dinh 1y goc ngoai cua tam gidc ta co

A

ANIE:FszFNE+§ ) ADNF:FNE:ﬁ+§
Vay EfF:ﬁ+EJ2rF(1)

Xét AADE c6: E=180°—(D+A) . Xét ADFC ¢6: F=180°—(D+C))

+
v
Il
=
|
S

= E+F=360"-(2D+A4,+C)=A4 +B +C,+D-(2D+ 4

Thay vao (1) ta duoc : EiF =D+ B ;D _ D;Bl

b. Ap dung cau a ta duoc diéu can chimg minh.

Bai 2: Tinh x,y trong mdi hinh v& sau

Cho tir gidc ABCD, biét AB=A4D; B=90", B
A=60", D=135°.
a) Tinh goc C.

b) Tir A ta ké AE vudng goc voi duong thang

CD. Tinh cac goc cua tam giac AEC.
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Loi giai
a) Trong tir gidc ABCD ¢6 A+B+C+D =360 (dinh 1y).
Ma B=90°, 4=60°, D=135°
= 90% +60° +C +135° =360 = C =75".
b) Taco AB=ADva 4=60° nén tam giac ABD déu
Ma D= ADC =135°, nén BDC =75°
Ma C =75, nén tam giac BDC can tai B, suy ra BD = BC.
Do d6 BA =BC, ma B=90° nén tam gidc 4BC vudng can tai B = BAC = BCA =45°
Trong t& gidc ABCE c6: A+B+C+E =360° (dinh 1y),
Ma B=90°, E=90° (vi AE L CD tai E), BCD=C=75" nén BAE =105".
Ta c6: BAE = BAC + CAE = CAE =105° —45° = 60° .

Mit khac AAEC ¢b E=90° (Vi AE L CD tai E), nén ECA=30°

Bai 3: Tinh x,y trong mdi hinh v& sau

Tinh cic géc cua tor giac ABEF biét

A~

A:Z?:E:I??:I:3:4:7.

Loi giai

E_ A+B+E+F _360° g0
7 1+3+4+7 15

Khi d6: 4=24°, B=3.24°=72°, E=4.24"=96", F =7.24° =168".

Bai 4: Tinh x,y trong mdi hinh v& sau

Tinh cic goc cua t& giac ABCD biét B

~ ~

A:E:C:B=1:2:4:5.

EN
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Loi giai

Ta co: I4B =§ (vi AI 1a tia phan giac clia 4)

IBA :g (vi BI 1a tia phan giac ctia B)

~ ~ ~ ~

Trong tam gidc ABI: AIB =180° — IAB — IBA = 180° —A;B = C;D :
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HINH THANG

A. Tém tit 1y thuyét N 5
1. Binh nghia: Hinh thang 14 tir gidc c¢6 hai canh d6i song song.
0ABCD 13 hinh thang (ddy 4B,CD )< {jg (/:fclgo i
D H C
+) 4B : Pay nho
+) CD: B4y nho
+) 4D, BC : Canh bén
+) 4H : BPudng cao
Nhan xét: A
- Néu mot hinh thang c6 hai canh bén song song thi hai canh
bén bang nhau va hai canh day ciing bang nhau
= hinh thang 4BCD(4B//CD) néu cé 4D//BC 5 z

Thi = AD = BC;AB=CD
- Néu mot hinh thang cé hai canh ddy bang nhau thi hai canh bén song song va bang nhau

= hinh thang 4BCD(4B//CD) néu cé 4B=CD=> AD//BC;AD = BC

2. Hinh thang vuong:

A B
a) Pinh nghia: Hinh thang vuong la hinh thang c6 mét canh bén
vudng goc voi day -
b) D4u hiéu nhan biét: Hinh thang c6 mot goc vuong 1a hinh D C

thang vudng
ABCD 14 hinh thang va 4=90" = 4BCD la hinh thang vuéng.

B. Bai tap va cac dang toan

Dang 1: Tinh s6 do goc, tinh d9 dai canh ciia hinh thang

Ciach giai: Str dung tinh chét hai duong thang song song va tong bon goc cia mot tir gidc.
Két hop cac kién thirc vé tinh chat diy ti s bang nhau, toan tong hiéu..... dé tinh ra sb do cac

goc.
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Bai 1:

Hinh thang ABCD(AB//CD) c6 A-D=40"4=2C. Tinh cac goc ciia hinh thang

Loi giai
A+D=180° [4=110° [C=55
Ta c6: 04BCD 1a hinh thang = { = { = {

A-D =140 D =70 B=125"

Bai 2:

Hinh thang 4BCD(AB//CD) c6 A-D=20°B=2C. Tinh cac goc cta hinh thang

Loi giai

A+D=180" [4=100° [C=60°
Ta c6: 04BCD la hinh thang = { = { = {

A-D=20" D =80° B=120"

Bai 3:

Hinh thang 4BCD(A4B//CD) ¢6 D =60°

a) Tinh 4 b) Biét

S
W

. Tinh

D)Ibu)
U1|-l>

Loi giai
a) Ta c6 ABCD 1a hinh thang = 4+ D =180° = 4 =120’

b) Ta co: 2 - D=48" = C =132’
D

Bai 4:

Cho A4BC vudng can tai 4, BC=20cm. V&

tam gidc ACE vudng can tai £ (E va B
khac phia v6i ). Chltng minh ring t&r giac 5

AECB 1a hinh thang vudng, tinh cac géc va

cac canh cua hinh thang. B 20

Loi giai
Ta cd 4,C, ma hai goc 6 vi tri so le trong = 04ECB 14 hinh thang

Lai c6 E =90" = 04ECB 1a hinh thang vudng




+) Pat AB=AC=x=2x" =4 x= \/Ecm(pytago)

+) Pat AE=EC=y=2x* =2 < y =lem(pytago)

Bai 5:
Hinh thang vuong ABCD co A 5
A=D=90°,C=45°, biét duong cao —
AD =4cm, AB+CD =10cm. Tinh d0 dai hai A
day va AC,BC
- ] 45°
D H

Loi giai
Xét hinh thang 4BHD, c6 AD//BH = AD = BH; AB = DH
(Hinh thang c6 hai canh bén song song)
Xét ABHC(C =45") = B=45" = ABHC cintai H = BH =CH
AB+CD=10= AB+DH + HC =10= DH =3cm = CD ="7cm, AB =3cm

Ap dung dinh ly Pytago ta tinh dugc AC va BC

Bai 6:
Hinh thang vuéng 4BCD c¢6 A=D=90", A 3em B
AB = AD =3¢m,DC = 6¢m. Tinh B,C cua hinh -
thang 3cm T
1 1
D E

Loi giai

Ké BE L CD thi 4D//BE do cung vuong goc vo1 CD nén hinh thang 4BED c6 hai canh bén

song song

Ap dung nhan xét vé hinh thang c6 hai canh bén song song vao hinh thang 4BED va gia

thiét ta duoc AD = BE =3cm; DE = AB =3cm , do 30 EC = DC— DE = 6—3 = 3cm

Suy ra ABEC vudng can tai £ nén C =45




Do do6 goc B va € 1a hai goc trong cung phia cia 4B//DC nén ching bu nhau

Hay B+C=180° = B =180" —45° =135

Bai 7:
Hinh thang vuéng ABCD c¢6 A=D=90", A B
AB =9¢m, AC =17¢m . Tinh @0 dai cac canh
bén
.
D H C

Loi giai
Tam gidc ADC vuodng tai D, theo dinh li pytago ta c6: 4C* = AD* + DC?
= AD* = AC* -CD’ =17° =15 =64=8". Vay 4D =8cm
K¢ BH L CD. Hinh thang ABHD c6 AD//BH ,nén: BH = AD =8cm,DH = AB =9cm
= HC=15-9=6cm
Tam gidc BHC vuodng tai H, theo dinh li pytago ta c6: BC* = BH* + HC® =8 +6” =10’
Vay BC =10cm

Bai 8:
Cho hinh thang ABCD ¢6 A=D=90", A 9 5
AD =20cm, AC = 52cm, BC = 29cm . Tinh d6 dai 5 ! .
20 '
AB !
D H C
Loi giai

V€ BH 1 CD ta duoc: AB=DH;BH = AD =20

Xét ABHC vudng tai H c6: HC? = BC? — BH*> =29* —20° =441 = HC =21

Xét AADC vuong tai D cO: CD* = AC® — AD* =52 —20° =2304 = CD =48

Do d6 DH =CD-HC=48-21=27= AB=27

*) Nhan xét: Bai toan nay da vé thém duong cao BH cua hinh thang. D6 1a mdt cach vé

hinh phu thuong dung khi giai toan vé hinh thang.




Dang 2: Dang toan chirng minh

Cach giai:

- Chung minh 1 t&r gidc 1a hinh thang, hinh thang vuong (dinh nghia)
- Bat dang thire do dai ( bat ddng thic tam giac )

- 3 diém thang hang (Tién dé Oclit, cong goc.....)

- Tia phan giac cua goc

Bai 1:

Tk gidc ABCD c6 AB=BC va AC la phan

giac cta goc 4. Chung minh rang ABCD la {
hinh thang

Loi giai

Tacd: 4 =C;A4 =4, = A4, =C,= AD//BC = 0ABCD 14 hinh thang.

Bai 2:
Cho hinh thang ABCD, day A B
AB =40cm,CD =80cm,BC =50cm, AD =30cm . L
Chung minh rang 4BCD 1a hinh thang -
vuong = H

Loi giai
Goi H 1a trung diém ctia CD. Ta c6 DH = CH = 40cm
AB =CH =40cm
X&t AABH va ACBH ¢6: { ABH = CHB(slt) = AABH = ACHB (cgc) = AH = CB = 50cm
BH = HC
Tam giac ADH c6: AD* + DH* =40’ +30° =50° = AH*> = AADH vuoOng tai D

Vay hinh thang 4BCD 1a hinh thang vudng.

——
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Bai 3:

Cho hinh thang 4BCD(A4B//CD), céac tia A 5
phan giac cta goc 4, géc D cat nhau tai M
Thudc canh BC. Cho biét 4D =7cm. Chung
minh rang mot trong hai ddy cta hinh thang \
c6 d6 dai nhd hon 4em . ,

D C

Loi giai
Goi N 1a giao diém cta tia 4M va tia DC

TacO AB//CD= :4\2 =N (so le trong)

—~

Mit khac 4 =4, = 4, = N= ADAN cantai D= DA=DN (1)

Xét ADAN cO Z/)\1 = b\z nén DM dong thoi 13 duong trung tuyén = MA = MN
Ta c6: AABM = ANCM (gcg) = AB=CN

Lai ¢6: DC+ AB=DC+CN = DN = DA="Tcm

Vay 4B+CD <8cm

Vay mdt trong hai ddy 4B,CD phai c6 do dai nho hon 4cm.

Bai 4:

Cho hinh thang 4BCD(4B//CD), tia phan E A

giac cua goc C di qua trung diém M cla
AD va cat canh 4B tai E. Ching minh
rang;

a) BMC =90°

b) BC=A4B+CD

Loi giai




C =C,=90"(gn)

R = AEBC cantai B
C, = E(Slt)

a. Ta co {

Ta di chimg minh ME = MC = BM 1a duong trung tuyén tng véi canh BC thi no 1a duong
cao.

AEAM = ACDM (gcg) = EM = MC = MB 1a dudng trung tuyén tng v&i canh EC

Lai cO AEBC can tai B= MB 1a dudng cao=> BMC =90’

b) BC = BE = BA+ AE = BA+CD (dpcm)

Bai 5:

Cho  hinh  thang ABCD(AB//CD),
AB+CD = AD. Chimng minh rang phan giac
trong cac goc 4 va D cit nhau tai trung

diém cua BC

Loi giai
Goi M 1a trung diém cua BC, kéo dai AM cét CD tai E

AB=CE AL , N
AABM = AECM (gcg) = Y EM:>AB+CD=DE=AD:>AADE cantai D. Co6 4AM la duong

trung tuyén = DM 1a phan gic cia D= D, =D, (dpcm)

Bai 6:

Cho hinh thang 4BCD(A4B//CD), trong do6

CD = BC+ AD . Hai duong phan giac cua hai

goc 4 va B cit nhau tai K. Chimg minh

rang C,D,K thang hang.

Loi giai

Trén €D lay diém E sao cho CE =CB= AD=ED=> ACBE can tai C




—~

E =B, S -
= ! = B =B, =E,
E, = B,(soletrong)

Chung minh twong tu: 4, = ,/4\2 = E\z = EA,EB 1a phan giac cua goc 4 va goc B

— giao diém cua hai dudng phan gidc 4=B cat nhau tai E€BC=E=K = D,E,C thang

hang.

Bai 7:

Cho hinh thang A4BCD(AB//CD,AB<CD)
hai tia phan giac ctia goc B va C cit nhau &

I.Qua I ké dudng thang song song voi BC I

cit AB,CD lanlugt & E va F. ) c
a. Tim cac hinh thang
b. Chung minh tam giac BEI can & E va
tam gidc IFC can & F

c. Chiing minh: EF = BE+CF

Loi giai
b) Ta cd EIB=1IBC =IBE = AIBE cantai E.
Tuong tu ta ching minh = BIC = 90°

C) EF =El+IF = EB+ FC (dpcm)

Bai 8:

Cho hinh thang 4BCD(4B//CD), trong do
CD = BC + AD . Hai duong phan giac cua hai goc

A va B cat nhau tai K. Chung minh rang

C,D,K thiang hang

Loi giai

Trén CD lay diém E sao cho CE =CB= AD=ED=> ACBE can tai C

—

—~

E =B, o
= Y = B =B,=F,
E, = B,(soletrong)




Chung minh tuong tu: 4, = ,/4\2 = E\z = EA,EB 1a phan giac cua goc 4 va goc B

— Giao diém cia hai duong phan gidc 4;B cat nhau tai £ BC= E=K = D,E,C thang hang.

Bai 9:

Cho hinh thang vuong  A4BCD  c¢o ) B

A=D=90", AB = AD = 2c¢m,DC = 4em,BH L. CD=H

a. Chung minh A4BD = AHDB

b. Chirng minh ABHC vuoOng can tai H
c. Tinh dién tich hinh thang 4BCD

Loi giai
a) AABD = AHDB(cgc)

b) Tam giac vudng c6 hai canh géc vuong bang nhau nén la tam gidc vuong can

) S = %(AB +CD).AD = %(2+4).2 =6(cm’)

Bai 10:

Cho hinh thang ABCD(AB//CD,AD > BC),

c6 duong chéo 4C,BD vudng goc véi nhau

tai 7. Trén ddy 4D ldy M sao cho AM bl P
bang do dai duong trung binh cua hinh /\%

thang. Chiing minh tam gidc ACM can tai| A M D L

M .

Loi giai
Goi L 1a diém ddi ximg voi 4 qua M . Goi NP 1a duong trung binh ctia hinh thang 4BCD
Goi 1=ACANP. Vi NP//BC= NI//BC, ma N la trung diém ctia 4B= I ciing 1a trung
diém cta AC (1)= IM //CL (2)

Xét hinh thang 4BCD ta co: szwzAM:>BC+AD:2AM:>BC+AD—AM:AM

= BC+MD =AM =ML = BC=DL, ma BD 1 AC(gt)= CL L AC (3)

Tu (1)(2)(3)=IM L AC va MI la duong trung truc cia doan AC

——
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Suy ra MA=MC = AMAC can tai M.

——
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BAI TAP TU LUYEN

Bai 1:

Cho hinh thang 4BCD(A4B//CD), biét 4=3D;B-C =30". Tinh cac goc ciia hinh thang

Loi giai

Tacod: A+D=180", ma A=3D=4D=180"=D=180":4=45"= A= B,C

Bai 2:

’ r J 5 3 - A M -~ I~~~ ~
Tinh cac goc cua hinh thang 4BCD(4B//CD) , biét rang: 4= ED;B -C=50"

Loi gidi

Ta tinh dugc 4=45°B=115";C =65°;D =135

Bai 3:
Cho hinh thang 4BCD(4B//CD), biét 4=3D;B=C;AB=3cm,CD =4cm. Tinh dudng cao 4H

cua hinh thang va dién tich cta hinh thang

Loi giai
a tinh dugc 4=135°8=90",C =90°; D =45’ = BC L DC
Vén dung nhdn xét hinh thang 4BCH (A4B//CH) c6 hai canh bén song song thi hai canh day
bang nhau, dé tinh duoc CH =3cm tir d6 suy ra DH =1lcm

Chting minh duoc tam giac AHD vudng can tai H nén AH =lem = A, = 3,5(cm’)

Bai 4:

Cho hinh thang 4BCD, biét CD=AD+BC.

Goi K la diém thudc day CD sao cho
KD = AD . Chtrng minh rang;

a. AK 1a tia phan giac cua 4

b. KC=BC

c. BK la tia phan giac cta B

Loi giai

a) AADK cin = A4 = 4, =K, = AK 1a phan giac cua 4

——
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b) KD+ KC =DC
BC+KD=DC

¢) B, =B, =K, = BK la phan giac cta B.

= CK =BC




HINH THANG CAN
A. Tém tit 1y thuyét

A B
1. Dinh nghia
Hinh thang can 13 hinh thang c6 hai goc ké mot day bang nhau
o o AB//CD
ABCD 1a hinh thang can (ddy 4B,CD )< {6‘ = D C
A B
5 AB//CD
Hoac << .. .
A=B
2. Tinh chat:
D C

a) Dinh 1i 1: Trong hinh thang cin, hai canh bén bang nhau

GT | 4BcD la hinh thang can
(day 1a 4B,CD)

KL | 4b=BC

b) DBinh 1i 2: Trong hinh thang cn, hai duong chéo bang nhau

GT | 4BCD la hinh thang can
(day 1a 4B,CD)

KL | 4C=8BD

3. DAu hiéu nhén biét hinh thang can

Pé chimg minh mét hinh thang 13 hinh thang cn ta phai chimg minh hinh thang d6 c6 mot
trong céc tinh chat sau

a) Hai goc & mot day bang nhau

b) Hai duong chéo bang nhau

4. Chu y: Hinh thang c6 hai canh bén bang nhau chua chic d3 13 hinh thang can (hinh binh
hanh)

B. Bai tap va cac dang toan

Dang 1: Chung minh tir gidc 1a hinh thang can

Cach gidi: Dya vao cac d4u hiéu nhan biét hinh thang can

——
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Bai 1:

Cho tam giac 4BC can tai 4 c6 BD va CE
la hai duong trung tuyén cia tam gidc.
Chtirng minh t&r gidc BCDE la hinh thang

can 19 D

os)
@!

Loi giai
Xét AABCc6d DE la duong trung binh cia tam gidc = DE//BC = 0BCDE la hinh thang

Lai co B =C(gt)= 0BCDE 13 hinh thang can (d4u hiéu nhan biét).

Bai 2:

Cho tam gidc ABC cantai 4 cO BH va CK A
la hai duong cao cua tam giac. Chiing minh

BCHK 1a hinh thang can

K H
B C
Loi giai
Chung minh ABKC = ACHB(ch—gn) = CK = BH; AK = AH
0 — KA —
:>AHK=M=ABC:>HK//BC
Bai 3:
Cho tam gidc 4BC can tai 4, diém 7 thudc A
duong cao AH,BI giao vO1 AC tai D, CI L1
giao vOi 4B tai E
. D, E
a. Chung minh rang 4D = AE
b. Xac dinh dang cua tr giAc BDEC =
c. Xac dinh vi tri cia diém 7 sao cho c H B




BE =ED =DC

Loi gii
a. AAIC = AAIB(cgc) = C, = B, = AACE = AABD(gcg) = AE = AD

b. Ta c6 AAED,AABC cantai 4, c6 chung 4

= ADE = AED = ABC = ACB = ~ ~ = 0BDEC la hinh thang can (dpcm)

—  —  —  — 180°-4 |[DE//BC
B=C

c. Ta co: DE//BC= B, =D,

—~ ~

A ) L4 A . Bl = D2 ~ —~
Dé BE=ED thitam giac BED cantai E =< | > =B =B,
B, =D,

Twong tu ta phai ¢6 C,=C, . VAy CE va BD 1a phan gic cua B,C

Vay I 1a giao diém cuia 3 dudng phan giac.

Bai 4:

Cho tam giac ABC déu, M la diém nam
trong tam gidc d6. Qua M ké duong thang
song song véi AC va cit BC & D, ké duong
thang song song vGi AB cat cit AC tai E,
ké dudng thang song song véi BC va cit

AB & F . Chimg minh rang

a. Tt gidc BFMD,CDME,AEMF 1a cac hinh
thang can

b. DME, EMF,DMF

Loi giai
a) Chtrng minh hinh thang c6 hai goc ké mot day bang nhau

b) Ta c6: DME, EMF, DMF =120"




Bai 5:

Cho hinh thang can 4BCD(A4B//CD) cé
AC=BD. Qua B ké duong thang song song
vGi AC, cat duong thang DC tai E. Chung
minh rang:

a) ABDE la tam giac can 1 )

b) AACD = ABDC

c¢) Hinh thang 4BCD 1a hinh thang can

Loi giai
a) Ap dung nhén xét hinh thang c6 hai canh bén song song va gia thiét vao hinh thang
ABEC , ta thu dugc: BE = AC,BD = AC = BD = BE
ABDE c0 hai canh bﬁng nhau nén can tai B

b) Ap dung tinh chit vé goc vao tam gidc cAn BDE va tinh chat goc dong vi ctia AC//BE,

B_E‘ —~ —~
taduogc: { | =D =C, (1)
C=E

Lai c6 4C = BD (gia thiét) (2) vd CD=DC (3)
Tu (1)(2)(3)= AACD = ABDC (cgc)

¢) Hinh thang 4BCD c6 hai duong chéo bang nhau nén né 1a hinh thang can.

Bai 6:
Hinh thang cdn ABCD(AB//CD,AB<CD), o
AD cit BC tai O
a) Chtrng minh rang AOA4B can o .
b) Goi 7,J lan lugt la trung diém ciia 4B va
cD. Chimg minh rang ba diém 7,J,0 thing
hang N M
¢) Qua diém M thudc canh 4C, V& duong = .
thang song song v&i CD, cat BD tai N.
Chtrng minh rang MNAB,MNDC 1a cac hinh

(
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thang can

Loi giai
a) Vi 4BCD 1a hinh thang cAn nén C =D = AOCD cén
Ta co: OAB =D =C =0BA (hai goc dong vi) = AO4B can tai O
b) oI 14 trung tuyén ctia tam gidc 04B nén OI ciing 1a duong cao ciia tam gidc O4B
=0l 1L AB
Ma 4B//CD = OI 1. CD
Tam gidc OCD cén tai O ¢6 OI L CD nén OI cat CD tai trung diém J cua CD
Vay ba diém 0,7,/ thang hang
c) Xét AACD va ABDC cb: AC =BD (hai duong chéo hinh thang can); 4D =BC (hai canh
bén hinh thang can); CD=DC
Do d6 AACD = ABDC (ccc) — ACD = BDC hay MCD = NDC
Hinh thang MNDC c¢6 MCD = NDC nén MNDC 1a hinh thang can

= MC=ND= AC-MC =BD—-ND = AM = BN
Hinh thang MNAB c6 hai dudng chéo AM va BN bang nhau nén MNAB 13 hinh thang can.

Bai 7:
T gidc ABCD, cd B=105",D=75" va i
AB=BC =CD ) c
a) AC latia phan giac cua goc 4
b) 4BCD la hinh thang can
2 ]
A K" D
Loi giai

Ké CH 1 AB,CK 1. AD (H thudc tia ddi cua tia B4 vi BAC>90°,K thudc canh 4D vi
D<90°)
ACBH = ACDK (canh huyén — goc nhon) nén CH =CK . Vay AC 1a tia phan giac clia goc 4

C,=4,=4,= BC//AD

Ta lai c6: 4=180°—-105° =75° = D = 4BCD la hinh thang can.




Dang 2: Tinh s6 do goc, dd dai va dién tich hinh thang cin

Cich giai: Str dung tinh chat hinh thang cin vé canh, goc, duong chéo va cong thuc tinh dién

tich hinh thang dé tinh toan.

Bai 1:

Cho hinh thang can ABCD(AB//CD) co

A=2C. Tinh cc goc cua hinh thang can

Loi giai

Vi 4BCD 1a hinh thang cdn nén: 4+D=180";4=2C=2C=C=D=60"4=B=120"

Bai 2:

Cho hinh thang can 4BCD(AB//CD) c6

A=3D . Tinh cac goc ctia hinh thang can

Loi giai

Vi 4BCD la hinh thang can nén A+D=1804=3D=C=D=45; 4= B =135

Bai 3:
Cho hinh thang cdn ABCD(A4B//CD) c6 AH A B
va BK la hai duong cao cua hinh thang
a. Chlirng minh: DH _D-4B
1 [
D H K C

b. Biét AB=6cm, AD =5cm,CD =14cm , tinh

AH,DH va dién tich hinh thang can 4BCD.

Loi giai

a. Ta ¢c6 AADH = ABCK (ch— gn)= DH = CK
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Hinh thang ABKH (AB//HK), ¢ AH //BK = AB = HK

Vay DH = CD-AB

b) Tinh dugc DH =4cm, AH =3cm,S 50, = 30(cm2)

Bai 4:

Cho hinh thang can ABCD(AB//CD) cé

A=B=60°A4B =4,5cm; AD = BC =2cm.  Tinh

do dai ddy CD va dién tich hinh thang can

ABCD A

Loi giai
Ha CH va DK vuong goc voi AB

Ta ¢o: AK = BH :%ADzlcm: CD =2.5cm:CH =3cm

AB+CD).CH 73
SABCD:( B ) = ) (sz)

Bai 5:

Cho hinh thang can ABCD(AB//CD) cé

AD = AB va AC =CD. Tinh céac goc cua hinh 2

thang can

)
Q)

. A 4
TacO AABCcantal B=< . |
Twong tu ta ching minh dugc: D=4,

~ ~

C6: D+4,+C, =180° < 2D +C, =180° @213+§=180° @25+§=180° = D =36




Bai 6:

Cho hinh thang can ABCD(A4B//CD) day
I6n CD=2,7cm. Canh bén dai 1em,

ADC =60°, K& AE//BC . Tinh do dai 4B
60°

60°

Loi giai

7 AE = BC . o an
Ké 4E//BC = {A = AAED 1a tam giac déu

=>DE=DA=1ecm = EC=A4B=1,7cm

Bai 7:

Cho hinh thang cin ABCD c6 tong hai goc

A va B bang | nira tong hai goc C va D.
buong chéo 4C vudng goc véi canh bén

BC 1

a. Tinh cac goc cua hinh thang

b. Chimg minh AC 14 phan giac cua DAB

c. Tinh chu vi ctia hinh thang, biét CD = 6cm

Loi giai

~

a) Ta co: 2=§;6=1A);2+§=5(C+1A))<:>22=f) (1)
Ma A+B+C+D=360" < 24=2D=360" (2)= A=B=60";C =D =120
b) = C =120°-90" =30° = 4 = 4, = 30"

Tia AC nam giita AB va AD va 4 =4, =30 = dpcm

, AMBC : can N
c. K€ CM//AD= CM =AD=CB=1 . = AMBC déu
B =60’
AADC cantai D= AD = DC = 6cm = CB = MB = 6¢cm
+) AD//CM = CD = AM = 6¢cm

Chu vi hinh thang 4BCD la: 6+6+6+12=30(cm)
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Dang 3: Chirng minh cac canh bing nhau, cic géc bang nhau trong hinh thang cin

Cach giai:
- Dya vao cac tam giac bang nhau suy ra cac canh tuong tng va cac géc tuwong ung bang
nhau

- Dya vao cac goc so le trong bang nhau, cac goc dong vi bang nhau

Bai 1:
Hinh thang cin ABCD(4B//CD), c¢6 C =60 A B
DB 1a tia phan giac cuia goc D, AB=4cm
a) Chunh minh rang BD vudng gbc véi BC
b) Tinh chu vi hinh thang. >
D C
Loi giai
Ta c6: D=C=60"= D, =30° = CBD =90’
Tinh dugc AD = 4cm, BC = 4cm,CD =8cm
Chu vi hinh thang 4BCD 1a 20cm .
Bai 2:
Cho hinh thang can ABCD(AB//CD) voi o
AB<CD. Goi O la giao diém cua 4D va
BC, goi E la giao diém ctua 4C va BD.
Chung minh A B
a. Tam giac O4B can tai O
b. A4BD = ABAC E
c. EC=ED
d. OF 1a duong trung tryc chung cua 4B va 5 ¢
CD
Loi giai
a. Ta cO OAB=0BA= AOAB can tai O

——
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. ADB = BCA=> EDC = ECD = AECD can tai E
d. Ta ¢c6 04=0B,EA=EB= OE la duong trung truc chung ctia 48

Tuong tu ta c6: OE la duong trung truc chung cua CD.

Bai 3:

Cho hinh thang 4BCD(AB//CD), trong do6

CD = BC+ AD . Hai duong phan giac cua hai
gdc 4 va B cit nhau tai K. Chirng minh

rang C,D,K thang hang

Loi giai
Trén CD lay diém E sao cho CB=CE = AD = ED = ACBE cAn tai C
E =B S
1= = = B =B, = E
E, = B, (soletrong)
Chung minh twong tu: 4 = 4, = E, = EA,EB 1a phan gic ciia goc 4 va goc B
— giao diém cua hai dudng phan gidc 4,B cat nhau tai Ee BC=E=K=D,E,C thang

hang.

Bai 4:

Cho tam gidc ABC can tai 4 va diém M
tly ¥ nam trong tam giac. Ké tia Mx song
song véi BC cit AB tai D, tia My song

song voi AC cat BC & E. Ching minh

3 Ty A
rang: DME =90’ to

Loi giai

Do MD//BC = DME + MEB = 180" :,»51\4\E=180°—A7E\B=180°—/T(:79=90°+§

——

10

'




Bai 5:

Cho hinh thang can ABCD(AB//CD) A

,AB=BC va BC 1 BD o
a) Chtng minh rang AC 1 4D

b) Tinh s6 do cac goc cuia hinh thang

¢) Goi O 1a giao diém cua hai dudn chéo. D H C
Chtng minh rang diém O cach déu hai canh

bén va day lon.

Loi giai
a) Ta ¢6: ACAD = ADBC = CAD = DBC =90° = AC L AD
b) Dung goc 4 1a trung gian dé chimg minh C =C,
Chutng minh tuong ty ta dugc: D, =D, . Ta con cd C, =D,
Xét ABDC vuong tai B ta co:
D,+C,+C, =90°= 3D, =90° = D, =30° = ADC = BCD = 60°; DAB = CBA =120"
¢) V& OH 1 CD = 04 =0H;0B =OH (tinh chat diém nam trén tia phan gic ctia mot goc)
Suy ra O4=0B=0H

Vay diém 0 cach déu hai canh bén va day 16n.

11

——
| —




BAI TAP VE NHA

Bai 1:
Hinh thang cdn ABCD cé day nho 4B bang A B
canh bén BC. Ching minh C4 la tia phan
giac ctia BCD
D C

Loi giai

Chtng minh dugc: ACB = CAB = DCA=> CA 14 phan giac cia BCD

Bai 2:

Cho hinh thang can ABCD(AB//CD) c6 E P

va F lan luot 13 trung diém hai day 4B va

CD. Chiing minh EF 1 AB

Loi giai
Goi 0 1 giao diém cua AC va BD
- Chuing minh OE 1 4B

- Tuong tu, c6 OF L. CD = OF 1 AB= EF 1 AB

Bai 3:

Cho hinh thang can 4BCD(A4B//CD) c6 hai A
duong chéo vudng gbéc véi nhau. Ching
minh chiéu cao ctia hinh thang can bing ntra

tong hai canh day

Loi giai

Xét hinh thang ABCD c6 cac duong cao AH va BK . Tur 4 ké duong thiang song song voi

——
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BD cit CD & E = AB = ED

Chting minh ACH = 45°

Do tam gidc ACE vudng can & 4 nén: AH =CH = EH _AB+CD

Bai 4:
Cho hinh thang can ABCD(AB//CD) c6 A B
duong chéo BD vuong gbéc vaoi canh bén
BC va dong thoi DB 1a tia phan giac cua N
1CD D K C

a. Tinh cac goc cua hinh thang cdn 4BCD
b. Biét BC=6cm, tinh chu vi va dién tich

cua hinh thang can 4BCD

Loi giai
a) ADBC(B=90") ¢c6 BCD =2BDC = ADC = BCD = 60"; DAB = CBA =120
b) Tinh dugc: DC =2BC;P,,.,, =30cm

Ha duong cao BK , ta cd BK =33cm= S ., = 27\3(cm?).

Bai 5:

Cho tam giac déu 4BC . Tir | diém M nam
bén trong tam giac ta vé céc tia gdc M song
song voi BC cat AB & D, song song voi
AC cit BC tai E, song song voi AB cit
AC tai F.Chung minh rang chu vi tam giac
DEF bang tong cac khoang cach tr M dén

ba dinh cua tam giac.

Loi giai
Chu vi tam giac ABC la: DE + DF + EF
Khoang cach tir M dén 3 dinh 1a: MA+MB + MC

( 1
{1 B )




Ta can ching minh: DE = DF + EF = MA+ MB + MC
+) Ta c6 hinh thang BDME 12 hinh thang can (MD//BE,B=E =C =60") = DE = MB

Chtrng minh tuong tu ta c6: DF = MA, EF = MC = DE + DF + EF = MA+ MB + MC (dpcm).

——
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PUONG TRUNG BINH CUA TAM GIAC
A. Tém tit 1y thuyét

A
1. Pinh nghia: Pudng trung binh ciia tam giac 14 doan thang nbi
trung diém hai canh ctia tam giéc. M N
MA=MB 2 5 \ ,
= MN la duong trung binh cua A4ABC
NA=NC
B P C

Tuong tu ta c6 MP, NP 1a duong trung binh cia A4BC
2. Cac dinh 1y
a. Binh 1y 1: Puong thang di qua trung diém mot canh cua tam giac va song song v6i canh

thi hai thi di qua trung diém cua canh tha ba

GT | A4BC,MA=MB,MN //BC

KL AN = NC

b. Pinh 1y 2: Puong trung binh ctia tam giac thi song song v&i canh thir ba va bang nira canh

GT AABC,MA = MB,NA=NC

MN //BC; MN =%BC

B. Bai tap ap dung

Bai 1:

Cho tam giac 4BC. Goi M,N,P theo tht ty 1a trung diém cta 4B, AC,BC. Tinh chu vi cua

2 s Y: 1
tam gidc MNP, bi€t MN = EBC; AB =8cm, AC =10cm, BC =12cm

Loi giai

Chu vi AMNP = MN + NP+ PM =4+5+6=15(cm)

Bai 2:

Cho tam gidc ABC c6 A=60",B=70". Goi
D va E theo tht ty 1 trung diém cia

AB, AC . Xac dinh dang cua to gidc BDEC va

tinh cac goc cua tir giac do.




Loi giai
Ta c6 ED 1a duong trung binh ctia AUBC = DE//BC = OBDEC 1a hinh thang

C=50"=D=110"E =130

Bai 3:

Cho hinh thang ABCD c6 A=D=90" va A H

AB=24D=2CD.K¢é CH vudng goc vOoi 4B
Tai H 0 o'
a) Tinh s6 do cac gbéc cua hinh thang ABCD

b) Chimg minh rang A4BC vudng can D C
¢) Tinh chu vi hinh thang néu 4B = 6cm
d) Goi O 1a giao diém cua AC va DH, O'

la giao diém ciia DB va CH. Ching minh

réng AB =400"'

Loi giai
a) Ta co 0ADCH ,c6: A=D=H=C=90" vd AH //CD,AD//CH
AHCD 1a hinh thang can hai ddy 4H,CD = AD=CH
AHCD cting la hinh thang can v6i hai day 4D,CH
AH =CD
BH = AB— AH =2CD-CD=CD va CH = AD = BH
Do d6 ABCH vudng cén tai i, suy ra B =45", BCH =45°,C = BCH + DCH = 45" +90° = 135"
Vay A=D=90°,B=45",C =135
b) AABC c¢6 H 1atrung diém cia 4B va CH 1 AB=> AABC cantai C
Lai c6 B=45"= A4BC vudng can tai C

c) Taco AB:6cm,AD:CD:%AB:3cm

L 48="5 =342 (cm)

77

AABC vuong can tai C = BC =




Chu vi hinh thang 4BCD 1a: AB=BC+CD+DA=6+3J2+3+3=12+3y2(cm)
d) D& thiy ACD =45° = HDC =45° = DH / /BC = DH 1 AC

Vi AACD vudng cén tai O nén O 1a trung diém ctia AC

Ta c6 ADO'C=ABO'H (gcg)= OC=0'H hay O' la trung diém cua CH

Xét AAHC cb 0'0 1a duong trung binh nén 4H =20'0

Ma AB=24H = AB=40'0.

Bai 4:
Cho A4BC(AC > A4B), duong cao AH. Goi "
D,E,K theo thi tu Ia trung diém cua
AB, AC, BC . Ching minh rang: 5 I
a) DE la duong trung truc ciia 4H
b) DEKH la hinh thang can
B H K

Loi giai
a) Ta c6 DE la duong trung binh cia AUBC = DE//BC = DE 1 AH (1)

Goi 7 1a giao diém cta DE va AH

AABH ¢0 AD=DB va DI//BC= Al =1H (2)

T (1)(2)= DE la dudng trung tryc cua AH
DE 1a dudng trung truc cia AH = EH = EA= %AC (3)
DK 1a duong trung binh cia AABC = DK :%AC (4)

T (3)(4)= EH = DK

Hinh thang DEKH c6 hai duong chéo bang nhau nén 13 hinh thang can.

——
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Bai 5:

Cho tam gidc ABC, trén tia d6i cua tia BC

lay diém D sao cho BD=B4. Trén tia dbi

cla tia CB lay diém E sao cho CE=C4.Ké

BH L AD,CK 1 AE . Ching minh ring b ' B

a. AH =HD
b. HK//BC

Loi giai
a) Ta cO AABH = ADBH = AH = HD;AACK = AECK = AK = KE
b) Xét AUDE, c6 AH = HD; AK = KE = HK / /DE = HK / /BC

Bai 6:

Cho tam gidc A4BC, ké trung tuyén AM .
Trén canh AC lay diém D,E sao cho
AD = DE =EC N
a. Chirg minh ring: ME//BD E
b. Goi 7 la giao diém cua AM,BD. Ching
minh A7 = 1M B M ¢

c. Chung minh: D= %BD

Loi giai
a) Ta c6 ME la duong trung binh cua ABCD = ME //BD
b) Xét AAME ¢ D 14 trung diém ctia AE,ID//ME = IA=IM

C) DI:%EM;EM :%DB:DI:%BD

Bai 7:

Cho tam gidc ABC, 4 la trung diém cua
BD,B 1a trung diém cua EC. AC va DE cit

. , . N DE 2
nhau tai 7. Chung minh rang: DI = =5




Loi giai
Qua B ké duong thang BJ//CI cét ED tai J

{EJ =JI

DE
= — DI =— (dpcm).
JI =1ID 3 (p )

Bai 8:

Cho AA4BC vudng tai 4, ké duong cao 4H . E
Tu H ké Hx L AB=P, trén Hx lay diém D A
sao cho P 14 trung diém cua HD. T H ké

Hy vudng goc v6i AC tai O va trén Hy ldy

diém E sao cho Q 1a trung diém cua HE
a) Chung minh ba diém 4,D,E thang hang
b) PO//DE

c) PQ=AH

Loi giai

a) AADP=AAHP(cgc)= A, =A,, tuong tu ta ¢ A=A, = A+A+A4,+4,=180"= A,D,E
thang hang (dpcm)
b. Ta c6 PQ la duong trung binh cia AHDE = PQ//ED

DA+AE _24H _
2 2

c. PQ:%DE: AH

Bai 9:

Cho tir gidc ABCD cO6 C=40°,D=80". .
AD=BC. E,F lan luot 13 trung diém cua
AB,CD . Tinh géc nhon tao bdi cac duong

thang AD va BC , AD va EF

——
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Loi giai
Ta c6 D=180°—40°—80° = 60°

EI//BC=E=E

Goi 7 1a trung diém cia BD =
IF //BC = F = N(slt)

Lai c6: N, =N, (d6i dinh)

+) Co: IE:IF=%CB:%AD:>E:IE’:>]/V\I:A7

Ma N, +M =60° (g6c ngoai cua tam giac) = M =30

Bai 10:
Cho tam gidc ABC. Piém D thudc tia ddi A
cua tia B4 sao cho BD=B4, M la trung .
diém ctia BC. Goi K la giao diém cta DM K
va AC, Chtrng minh ring: 4K =2KC = I I
M C
D

Loi giai
Ké BN//DM (N thudc AC)
Xét A4ADK, <¢O0: AB=DB,BN//DK= BN la duong trung binh clia A4DK
— AN = NK < AK =2NK (1)

Lai c6 MK 1a dudng trung binh cua ABNC = NK = KC(2) = AK =2KC (dpcm).
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BAI TAP TU LUYEN

Bai 4:
Hinh thang can ABCD(AB//CD) co A 5
AB =4cm,CD =10cm,BD =5cm. Tinh khoang
cach tir trung diém 7 cua BD dén CD
i

Loi giai
Ké BH 1. CD,IK 1. CD

CD-AB 10-4
2 2

Taco CH =

=3(cm)
Ap dung dinh li Pytago vao ABHC, ta c6: BH = BC* ~CH? =5*~3* =16 =4" = BH = 4(cm)

. . . \ \ BH
Tam gidc BDH ¢6 BI=ID,IK //BH = IK la duong trung binh = IK = = 2(cm)

Bai 2:

Tam giac vudng ABC(Z§=90°) c6 duong A
cao BD. Goi E,F lan luot la trung diém cua
BD,DC va H la giao diém ctia AE,BF . Tinh

goc AHF

Loi giai
Tur gia thiét suy ra EF 1a dudng trung binh ctia ABCD
Ap dung dinh 1i dudong trung binh va gia thiét vao ABCD, ta duoc:

EF //BC L 7
= EF | 4B hay EF la duong cao cia A4ABF

B =90"

Theo gia thiét BD 1a dudng cao ciia A4BC nén ciing 1a dudng cao ciia tam gidc ABF suy ra
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E 1a tryc tam cua tam giac 4BF hay AH la duong cao thur ba ciia tam giac nay

Do d6 AHF =90°.

Bai 3:

Cho ABC(2:90°), duong cao 4H. Goi M A

1a trung diém cta HC, K 1a trung diém cua

AH . Chimg minh rang BK 1 AM K

Loi giai
Tam gidc AHC cO AK = HK va HM = MC = MK 1a dudng trung binh cua AAHC = MK //AC
Talai co AC L AB= MK 1 AB
AAMB ¢6 AH 1 BM,MK 1 AB=> K la truc tam = BK | AM

Bai 4:
Cho tam gidc A4ABC cO6 AM la trung tuyén A
mg v6i BC. Trén canh AC lay diém D sao
D
cho AD:%DC. Ké Mx//BD va cat AC tai I
E
E. Poan BD cit AMm tai 7. Chung minh [
B H KM C

rang:
a) AD =DE =EC
b) SAIB = SIBM

C) SABC = ZSIBC

Loi giai
a. Xét ABDC ¢6 ME//BD, M 1a trung diém cua BC. E 1a trung diém cia DC

:>DE:EC:%DC:>AD:DE:EC.

b. Ta ¢4 D la trung diém cia A4E=ID la duong trung binh cla
AMME = IA=IM =S, =S,
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c. Ha duong cao 4H va IK cia AABC,AIBC
\ \ N\ 2 1
IK 1a duong trung binh cia AAHM = IK = EAH

Xét AABC va AIBC c¢6 chung day BC va hai duong cao AH =2IK

Bai 5:

Cho tam gidc 4BC can tai 4, hai duong
trung tuyén BD va CE cét nhau tai G. Goi
M, N lan luot 1a trung diém cta BG va CG,
I va K 1a trung diém ctia GM va GN

a. Chung minh BD =CE

b. Ching minh tir gidc /EDK 1a hinh thang

can

c. Tinh DE +IK , biét BC =10cm

Loi gidi
a) AABD = AACE(cgc) = BD =CE
b) C6 IK//ED//MN//BC = OIEDK 1a hinh thang

Ta di chimg minh DI = EK

- DI=DG+GI=DG+~-GM =6M(=MB)+~6m =>em =3 Lpp-Lpp
2 2 2 23 2
1 1 3 31 1
+) EK=EG+GK =EG+—GN=GN+—-GN=>GN =>.-EC=—EC
2 2 2 23 2

Talai c6 BD = EC = DI = EK = 0IEDK 1a hinh thang can.
¢) DE+IK =7,5cm

Bai 6:

Cho tam gidc ABC(AB>AC) c6 A=50".
Trén canh 4B iy diém D sao cho BD = AC.
Goi E,F lan luot 1a trung diém ctua 4D,BC

Tinh BEF

——
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Loi giai
Do E,F lan luot 13 trung diém ctia 4D,BC nén ta v& thém / 1 trung diém caa DC thi EI
va FI theo tht tu 1a dudng trung binh cta hai tam giac 4ADC va BCD
Dit BD = AC =2a
Ap dung dinh 1i duong trung binh vao hai tam giac trén ta co:
FI//BD(1),FI =a(2),El =a(3),EI//AC(4)
T (1)= E =F (soletrong) (5)
Tu (2)(3)=> FI=El= E,=F (trong mot tam gidc, d6i dién voi hai canh bing nhau 13 hai
goc bang nhau) (6)
Tir (5)(6) = £ =,
Tir (4)= (1)= BEI = 4=50" (ddng vi)

Ma BEI =2E, = E, =25".

Bai 7:

Cho tam gidc 4BC c6 céc trung tuyén BD
va CE. Trén canh BC liy cac diém M,N

sao cho BM =MN =NC. Goi I 1a giao diém

cua AM va BD, K la giao diém ctia AN,CE.

Chtng minh rang: I

a) BCDE la hinh thang B M F N C
b) K la trung diém cta EC
¢) BC =4IK

Loi giai
a) Ta co6 DE 1a duong trung binh cua tam gidc ABC = DE//BC = BCDE 1a hinh thang
b) Goi G 1a giao diém ctia AN va DE

Ta c6 E la trung diém ctia 4B va DE//BN = G la trung diém cta AN = EG 1a dudng trung

binh cua A4BN = EG =%BN:%BC

——
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Ta lai c6 DE = %BC = EG = %ED = G la trong tam ctia AACE

= AK 1a trung tuyén ctia AACE = K 1 trung diém cta EC
¢) Chtrng minh tuong tu ta ¢6 I 1 trung diém cua EF
Goi F 1a trung diém ctia BC, ta cd DF//AB va DK //AB= D,K,F thang hang

DK:%AE:%AB:%DF:»K 1a trung diém cta DF

Suy ra IK 1a duong trung binh cia ADEF = IK = %DE , ma DE = %BC = IK :%BC

Hay BC=4IK .

11
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PUONG TRUNG BINH CUA HINH THANG
A. Tom tat ly thuyet A B

1. Dinh nghia: BPudng trung binh cua hinh thang l1a doan
thang ndi trung diém hai canh bén cua hinh thang . .
EA=ED
}:> EF la duong trung binh cta hinh thang ]Z \f\
FB=FC
D

C
2. Céc dinh Iy

a. Dinh 1y 1: DPuong thiang di qua trung diém 1 canh bén cta hinh thang va song song v&i hai

day thi di qua trung diém cta canh bén thir hai

GT | 4BCD la hinh thang (day 4B,CD)

EA=ED,EF //AB//DC

KL | FB=FC

b. Pinh 1y 2: Puong trung binh ctia hinh thang song song voi hai day va bang nira tong hai
day

GT | ABCD 1a hinh thang (d4y 4B,CD)

EA=ED,FB=FC

KL\ pp /4B gF /oD, EF < 2B CD

B. Bai tap ap dung

Bai 1:
Tinh x,y trén hinh v& A B
I
e
G y H
Loi giai

AB+EF 8+16
: = =

Xét hinh thang CDHG ¢6 EF:%:MZD“’

Xét hinh thang ABFE c6 CD = 12= x=12cm.

=y=20

——
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Vay x=12cm, y =20cm

Bai 2:
Cho hinh thang A4BCD(4B//CD), M la N 5
trung diém cta 4D, N 13 trung diém cua
BC. Goi P,Q theo thu tu la giao diém cua N M
MN v6i BD va AC. Cho CD=S8cm, ree
MN = 6cm % : o
a. Tinh 4B
b. Tinh MP,PQ,ON

Loi giai
a. Xét hinh thang 4BCD c6 M 13 trung diém 4D, N 1a trung diém cua BC
= MN la duong trung binh cua hinh thang 4BCD = MN = %(AB +CD)
= AB=2MN —CD =4cm

b. Ta cé: MP:%AB:2cm,NQ:%AB:2cm:PQ:6cm

Bai 3:

Cho hinh thang 4BCD(A4B//CD). Goi E,F

lan luot 1a trung diém cta 4D va BC. Phan 1 2

gidc clia goc 4 va B cat EF theo thu tu tai

I vak

a. Chung minh AA4IE,ABKF 1a céac tam giac 2

can
b. Chiing minh AA4ID,ABKC la cac tam gidc
vuong

C. IE:lAD,KF :lBC
2 2

d. Cho 4B =5cm,CD =13cm, AD = 6¢cm,BC =17..

Tinh K




Loi giai
a.Taco 4, =1 =4, = AAEI cintai E,

tuong tu ABKF can tai F

1

b. 1= +IA2 :5.1800 =90 = AAID vudng tai I, tuong tu ABKC vuong tai K

1
c. Tacod A4ID vudng tai /. E 1a trung diém cta 4D = EI = %AD

d EF:9:EI+IK+KF©9=%AD+IK+%BC:>IK:2,50m

Bai 4:

Cho hinh thang ABCD, cic dudong phéan
gidc cua cac goc ngoai tai dinh 4 va D cét A B

nhau & M . Cac duong phan giac cua cac

2 NG D \ < , M 1
gbc ngoai tai dinh B va C catnhau & N 2 ; J
a. Chtrng minh rang MN //CD | 2 1/,
b. Tinh chu vi hinh thang 4BCD, biét| D c

MN =4cm
c. MN c6 do dai bang nira chu vi hinh

thang 4BCD

Loi giai
a. Goi M'va N' lan luot 13 giao diém ciia AM,BN v6i DC

Taco: D, + A4, :%(2+13)=9o° = AMD = 90" ==> AAMD

vudng tai M = DM 1a duong cao, duong phan gidc = AADM ',ABCN' cantai D va C
— M, N 1a trung diém ctia AM' v BN'= MN//CD

b. Chu vi hinh thang 4BCD 1a:
AB+BC+CD+DA=AB+M'D+DC+CN'=AB+M'N'=2MN =8(cm)

c. Tuyataco: MN=%(AB+M'N')




ma: M'N':M'D+BC+CN':AD+DC+BC(AADM';ABCN:can):MN:%(AB+BC+CD+DA)

Bai S:
Cho tam gidc 4ABC, M la trung diém cua =
canh BC. Goi G la trong tdm cua tam giac. el
V& duong thang BD,CE,MH,GI cung vudng ; > ©
goc v6i Ay . Ching minh rang:
BD+CE =2MH va BD+CE =3GI A K |_D I H E vy

Loi giai
Theo gia thiét A 1a trung diém ctia BC nén AM 1a trung tuyén ctia AABC nén trong tim G

) cp 3 - \ A N 2
cua tam gidc nam trén duong trung tuyén AM va AG = EAM

Goi J la trung diém cta 4G thi 4J=JG=GM (1)
V& JK L Ay(K € 4y), taco: JK//GI/IMH //BD//CE (2)

Ta dugc hai hinh thang vuéng BDEC va JKHM

Tu (1)(2)= 4K =KI =IH va DH = HE theo dinh nghia duong trung binh
Do d6 JK la dudng trung binh ctia A4IG va GI,MH lan luot 1a duong trung binh ciia hinh

thang vudng JKHM va BDEC
Ap dung dinh 1i duong trung binh vao hai hinh thang vudng BDEC va JKHM , ta duoc:
BD+CE =2MH (3) va MH + JK =2GI (4)

Ap dung dinh 1i duong trung binh vao tam gidc 4IG, ta c6: JK = %Gl (5)

Thay (5) vao (4) ta dugc: MH +%GI =2Gl = MH = %Gl (6)

Thay (6) vao (3) ta dugc: BD+CE =3GI .
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BAI TAP TU LUYEN

Bai 1:

Cho ti gidc ABCD. Goi E,K,F lan luot la
trung diém cua 4D,BC, AC

a. Ching minh EK //CD,FK //AB

b. So sanh EF va %(AB+CD)

c. Tim diéu kién cua to giac ABCD dé 3

diém E,F,K thing hang, chimg minh

EF = %(AB +CD)

Loi gidi
b. Xét AAEFK , ¢O EF <EK +KF =%CD+%AB :%(AB+CD)
c. Pé E,F,K thang hang, khi 46 EF ddng thoi song song v6i 4B,CD . Tuc 1a t gidec 4BCD

Ia hinh thang (4B //CD)= EF = %(AB +CD)

Bai 2:

Cho hinh thang 4BCD(4B//CD). Goi

M,N,P,O lan lugt la trung diém cua

AD,BD, AC,BC . Chiing minh

) M
. N P
a) M,N,P,Q cung nam trén mét duong

thang D C

b) NP =%|DC—AB|

Loi giai
a) Ta c6 MN la duong trung binh ctua hinh thang ABCD = MN //AB
Tuong tu, ta dugc: MP//CD;MQ//AB,CD

= MN,MP,MQ//AB = dpcm

——
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b) Ta co: %|DC—AB| = %|2MP—MN| =|MP - MN|= NP

Bai 3:
Cho hinh thang 4BCD(4B//CD). v6i A 5
: N \V2
AB=a,BC=b,CD=c,DA=d. Cic tia phan i
: . : : M E E N
giac cia goc 4 va D cat nhau tai E, cac tia % N
phan giac ciia gbc B va C cat nhau tai F. D (

Goi M, N theo thtr tu 1a trung diém cta 4D
va BC

a) Chimg minh M,E,N,F cling nim trén
mot dudng thang

b) Tinh d¢ dai MN, MF,NF theo a,b,c,d

Loi giai
a) Goi P va 0 lan luogt 1a giao diém cua AE, AF voi CD
Chung minh tuong tu bai 2
b) Ta co: MN :%(AB+CD) :%(a+c)
Lai c6: ¢=CD=CQ+0D=BC+0D=b+0D(ABCD:can)= QD =c—b
Trong hinh thang 4BOD ¢6 M 14 trung diém ctia 4D va MF//DQ nén chimg minh duoc F
1a trung diém ctia BQ, tir 46 ching minh MF 1a dudng trung binh cta hinh thang 4BOD .

Vi MF 1a dudng trung binh cua hinh thang 4BOD = MF = %(AB +DQ) = %(a +c—b)

Mat khac, FN 1a duong trung binh cua tam giac BCQ, tuc la FN = %CQ = %b.

——
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Bai 4:

Cho hinh thang 4BCD(4B//CD) Goi
M,N,P,O lan lugt la trung diém cua
AD,BD, AC, BC . Chung minh

a) M,N,P,0 cung nam trén mot dudng
thang

b) NP :%|DC—AB|

Loi giai

a) Ta c6 MN la duong trung binh ctia hinh thang ABCD = MN //AB

Tuong tu, ta dugc: MP//CD;MQ//AB,CD

= MN,MP,MQ//AB = dpcm

b) Ta co: %|DC—AB| = %|2MP—MN| =|MP - MN|= NP

Bai 5:

Cho tir gidc 4BCD. CO G 1a trung diém cia
doan ndi cac trung diém cta hai duong chéo
AC va BD. Goi m 1a mot duong thing
khong cit canh nao cta hinh thang ABCD;
Goi 4',B',C",D',G" 1an luot 13 hinh chiéu cua

A,B,C,D,G 1én dudng théng m. Chung

minh GG'=%(A'A+BB'+CC'+DD').

Loi giai

Goi £ va F lan luot 1a trung diém ctia AC va BD; E' va F' lan luot 14 hinh chiéu cua E,F

trén dudng thang m

Khi do, GG' 1a dudng trung binh cua hinh thang EE'FF'

GG'=~(EE'+ FF") =1
2 2

——
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Ma EE' va FF' lan luot 1a dudng trung binh cta hinh thang 44'C'C va BB'D'D
:>EE'=%(AA'+CC');FF'=%(BB'+DD')

Thay vao (1) ta dugc dpcm.

——
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ON TAP HINH BINH HANH
A. Tém tit 1y thuyét N 5
1. Pinh nghia: Hinh binh hanh 14 t& gidc c6 cac cip canh d6i

song song

AB//CD D S

04BCD la hinh binh hanh < {
AD//BC

- Chu y: Hinh binh hanh 1a hinh thang dac biét c6 hai canh bén song song
2. Tinh chét: Trong hinh binh hanh A

- Tinh chat vé canh: Cac canh ddi bang nhau

- Tinh chét vé goc: Cac goc ddi bang nhau 9

- Tinh chét vé duong chéo: Hai dudng chéo cit nhau tai trung 5 ' C
diém ciua mdi dudng

- Tinh chét ddi xtmg: Giao diém hai duong chéo cua hinh binh hanh 1 tdm d6i xtmg cta hinh
binh hanh

3. Dau hiéu nhan biét

- T giac co cac canh ddi song song 13 hinh binh hanh

- T gi4c c6 cac canh dbi bang nhau 13 hinh binh hanh

- T gidc 6 hai canh ddi vira song song vira bang nhau 13 hinh binh hanh

- T giac co cac goc dbi bang nhau 1 hinh binh hanh

- T gidc c6 hai dudng chéo cat nhau tai trung diém ctia mdi duong 1a hinh binh hanh

4. Cach v hinh binh hanh

C6 5 cach v& hinh binh hanh nhung hay dung nhat 13 2 cach

Céch 1: Str dung luéi 6 dé vé hai doan thang song song va bang nhau

Céch 2: Trén hai duong thang d,,d, cit nhau tai 0, ldy 0 lam tdm v& hai cung tron, cung thi
nhit cit d & 4 va C, cung tha haicit d, & B va D

*) Luu y:

+) Céch 1: Khong chung minh dugc 1a nhan dugc hinh binh hanh, chi l1a anh ctia hinh binh
hanh

+) Céach 2: Chting minh duogc 1a hinh binh hanh

( |, )
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5. T tinh chat hinh binh hanh ta thu dugc nghiém thir hai

Cir noi t6i trung diém phai néi t6i hinh binh hanh

Y nghia ciia kinh nghiém nay 13, voi cac bai toan ma gia thiét hoac két luan dé cap dén trung
diém ctia mot doan thang thi khi v& dudng phu ta v& hinh binh hanh dé str dung tinh chit hai
canh dbi song song va bang nhau hoic hai duong chéo cit nhau tai trung diém ctua moi
duong.

B. Bai tap va cac dang toan

Dang 1: Ching minh 1 tir giac 1a hinh binh hanh

Cich giai: Van dung cac ddu hiéu nhén biét dé chimg minh 1 tr giac 1a hinh binh hanh

Bai 1:

Cho hinh binh hanh 4BcD, duong chéo BD

. Tr 4 va C ké AE,CF vuodng goc v61 BD K
6 H va K. Ching minh tor gidc 4HCK la
hinh binh hanh. .

Loi giai
Ta co6: AH L BD,CK 1 BD = AH //CK

AAHD = ACKB(ch— gn) = AH = CK = 04AHCK 13 hinh binh hanh (d4u hiéu nhan biét)

Bai 2:

Cho hinh binh hanh 4BCD. Goi O 1a giao

diém cua hai duong chéo AC va BD. Qua

diém o, v& duong thing a cat hai duong

théng AD,BC lan luot tai E,F. Qua diém o

v& duong thang » cat hai canh 4B,CD lan
luot tai H,K . Chung minh tir gidc EKFH la
hinh binh hanh.

Loi giai

——
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Ta cd AMOK = ACOH = OK = OH
Lai c6 ADOE = ABOF = OE = OF
Xét tir gidc EKHF , ¢ OK = OH,OF = OF = 0EKFH 13 hinh binh hanh (ddu hiéu nhan biét)

Bai 3:

Cho hinh binh hanh 4BCD. Trén cac canh

AD,BC theo thir ty ta 1y hai diém # va G
sao cho DH =BG va trén cac canh 4B,CD G

theo tht tu ldy cic diém E,F sao cho

AE = CF . Chimg minh ring EFGH 13 hinh
binh hanh.

Loi giai
Theo giai thiét ta c6: AE = CF = EB = DF
DH =BG = AH =CG
AAHE = ACGF = HE = GF;AEBD = AFDH = HF = EG

— 0EGFH 14 hinh binh hanh (ddu hiéu nhan biét)

Bai 4:

Cho tor gidc 4BCD, E va F lan luot 1a
trung diém cia cac canh 4B va ¢D. Goi
M,N,P,Q lan luot 1a trung diém cua céc
doan AF,CE,BF,DE. Ching minh rang
MNPQ la hinh binh hanh.

Loi giai

Str dung duong trung binh trong tam giac ta dugc ENFQ 1a hinh binh hanh

——
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— EF va NQ cat nhau tai trung diém O ctia mdi duong (1)

Tuong tu ta dwoc EMFP 13 hinh binh hanh = EF,MP ciing cat nhau tai trung diém ctia mdi
duong (2)

Tir (1)(2) suy ra MP va NQ cat nhau tai trung diém O cta mdi dudng

Vay MNPQ 1a hinh binh hanh.

Bai 5:

Cho hinh binh hanh 4BCD. Tia phan giac

clia goc 4 cit CD ¢ E, tia phan gidc cla
goc C cat 4B ¢ F.Chang minh rang:
a) T gidc AFCE 1a hinh binh hanh

b) Cac duong thang 4C, BD,EF dong qui tai

mot diem.

Loi gidi
a) Ap dung dinh nghia vao hinh binh hanh 4BCD, ta duoc 4B//CD = AF //EC (1)

Ap dung tinh chat vé goc, gia thiét vao hinh binh hanh 4BCD va tinh chat ciia cac cip goc so

:4\ =:4\’6 :6 = - 4 ~ J4 A 3 M
" ? _'=F=4,=AE//CF (2) (cac cdp goc dong vi bang nhau)

1
~ ~ —~

le, ta duoc: { N
A=C,F =C,

Tir (1)(2) = 0AFCE c6 cac canh ddi song song nén no 1a hinh binh hanh.

b) Ap dung tinh chit vé duong chéo vao hai hinh binh hanh 4BCD va AFCE ta dugc hai

duong chéo con lai ctia hai hinh binh hanh trén 13 BD, EF cung di qua trung diém cua dudng

chéo chung 4C. Piéu d6 chimg t6 rang cac dudng thang AC, BD,EF dong quy tai trung diém

cua AC.




Dang 2: Van dung tinh chit ciia hinh binh hanh dé chirng minh tinh chat hinh hoc

Cach giai: Van dung dinh nghia va céc tinh chit vé canh, gbc, duong chéo cua hinh binh
hanh dé giai toan.

- Chimg minh céc doan thang bang nhau

- Chimg minh céc goc bang nhau

- Chimg minh cac duong thang song song

- Chimg minh cac tam giac bang nhau

Bai 1:

Cho A4BC, trung tuyén AM . Goi 7 13 trung

diém cua 4Mm, D la giao diém cua BI va

AC . Chtrng minh rang 4D = %AC

Loi gidi
Do 7 14 trung diém ctia 4M theo gia thiét nén chon 4ap 13 mot dudng chéo
V& thém diém £ sao cho 7 14 trung diém cua £D thi t& gidc ADME c6 hai dudng chéo cat
nhau tai trung diém ciia mdi dudng nén né 1a hinh binh hanh
Ap dung dinh nghia va tinh chét vé canh vao hinh binh hanh 4DME , ta dwoc ME = 4D (1)
Va ME//4AD,ME//DC (2)
Lai co BM =MC (3)
Tt (2)(3)= BE=ED theo dinh 1i duong trung binh, luic d6 ME la dudng trung binh cua

ABDC

Ap dung dinh 1i duong trung binh vao ABDC, ta duoc: ME = %CD (4)

AD DC _AD+DC _AC

\ N 1
T (1)(4)=> .Vay 4Db=-4C.
u()( ) 1 2 3 ay 3
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Bai 2:

Cho A4BC cén tai €. Goi 4,B,,C, lan luot
1a trung diém cac canh BC,AC va 4B. Lay
cac diém 4,, B, twong Gmg dbi xtmg qua 4B
Cla 4,B,. C4, Vi AC, cat nhau tai M, CB,
Va BC, cat nhau tai N. Goi P 1a giao diém

ciia AN va BM . Chung minh ring AP = BP

C
B, A
p
-+ M__
B
C 1
B, Ay

Loi giai

Taco CC,//44, va CC, = 4,4, = 0CC,A4 4, 1a hinh binh hanh = 4M =CM

Mit khic 4,B,C B ciing 1a hinh binh hanh, do d6 B,B,,M thang hang = P< BB,

Tuong tu ta cO Pe 44,

AABC ¢ A4, BB, 1a dudng trung tuyén cit nhau tai P = AP = %AAI;BP = %BB

Ma 44, = BB, = AP = BP.

1

Bai 3":

Cho diém P nam trong AABC. Goi D,E,F
lan lwot 1a trung diém cua cac canh
BC,CA,4B. T 4 vé& dudng thang song song
v6i PD cat dudng thang ké tir B song song
v6i PE tai §. Chung minh riang néu

BS =2EP thi CS//PF

——
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Trén tia doi cta tia P4 1ay diém K sao cho PK = PA

Ap dung tinh chit duwong trung binh trong tam gidc ABK,ACK ta co:

PF//BK,PE//CK,PEz%KC

Vi PE//BS,PE = %BS — KC//BS,KC = BS = 0BSCK la hinh binh hanh

= CS//BK = CS//PF

Bai 4:

Cho hinh binh hanh 4BCD. Goi E 1a trung

diém cua 4D, F 1 trung diém cia BC
Chtrng minh E F

a) BE = DF; ABE = CDF

b) BE//DF

Loi giai
a) Ta ching minh dugc BEDF 14 hinh binh hanh BE = DF va EBF =CDF .
Cach khéc: AMEB=ACFD(cgc)= BE =DF va ABE =CDF

b) Vi BEDF hinh binh hanh = dpcm.

Bai 5:

Cho tam gidc 4BC, cac dudng trung tuyén
AD, BE,CF . Puong thang ké qua E song
song v3i AB, qua F song song vGi BE cat
nhau tai G. Chtrng minh rang;

a. T gidc AFEG 1a hinh binh hanh

b. D,E,G thang hang va CG = 4D B ' D ' C

Loi giai

a. 0AFEG la hinh binh hanh = 4F = EG,AF //EG(gt)= BF = EG = OBFGE la hinh binh hanh

——
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(c4c canh doi song song)

b. D,E,G thang hang va CG = AD = 0AGCD 1a hinh binh hanh = 4G = CD; 4G //CD

Ta co: AG = EF=%BC;AG//EF//BC

Bai 6:

Cho hinh binh hanh 4BcD, 0 1a giao diém

cta hai duong chéo. £ va F lan luot la F
trung diém ctia OD va OB
a. Chting minh rang AE//CF 4\

b. Goi K la giao diém cia AE va DC. D K T C

Chtng minh rang: DK = %KC

Loi giai
a. Xét tir gidc AECF c6 hai dudng chéo cit nhau tai trung diém ctua mdi dudng = 04ECF 1a
hinh binh hanh = 4E//CF
b. Qua O ké OH //CF //AE

Xét ADOH , ¢6 EK la duong trung binh cua tam gidc = DK = KH (1)

Xét hinh thang EFCK , c6 OH 1a dudong trung binh = OH = %(EK +CF),KH = HC = %KC(Z)

Tir (1)(2) = DK = %KC o KC=2DK (dpcm).

Bai 7:

Cho hinh binh hanh 4Bcp. Goi K,I lan

luot 1a trung diém cua cac canh 4B va CD.
Goi M va N lan luot 1a giao diém cua A7

va CK v6i BD. Chiing minh

a. AADM = ACBN D ' I ' C

b. MAC = NCA, IM | /CN
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C. DM =MN = NB

Loi giai

a. Ta c6 04KCI 1a hinh binh hanh = AADI = ACBK (ccc) = AADM = ACBN (gcg)

b. Vi 4kcr 1a hinh binh hanh = MAC = NCA,IM / /CN

c. Theo cdu a = DM = NB,MN = NB = DM = MN = NB

Bai 8:

Cho tam gidc ABC, cac dudng trung tuyén
AD,BE,CF trong d0 AD=3cm,BE =4cm
AD 1 BE

a. V& diém K sao cho D la trung diém cua
EK , chimg minh rang t& gidc AFKD 13 hinh
binh hanh

b. Tinh do dai doan thang cF

Loi giai

a) 0AFKD 13 hinh binh hanh = 4F //KD, AF = KD = AF = ED, AF | |[ED = ED/ /| AB,ED = 4B

b. Tinh FC = AEKC vuoOng tai K va BE = KC (BECK la hinh binh hanh)

= AD L BE,AD//FK = FK 1 BE,BE//CK = FK 1 KC

Bai 9:

Cho tam giac 4BC truc tam H. Goi M la
trung diém cia BC, cic duong trung truc
clla BC va AC cét nhau tai 0. Trén tia ddi
cia tia 0C ldy diém K sao cho OK =oOcC.
Chtng minh rang:

a. T gidc AHBK 1a hinh binh hanh

b. OM:%AH

——
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Loi giai
AK //ON,BH | |ON

a. Tt giac AHBK 1a hinh binh hanh = 4K //BH,AH / /BK =
BK / /0OQ(AH 1/00Q)

b. Tacé oM :%BK :%AH(BK = AH)

Bai 10:
Cho tam giac 4BC truc tam H. Cac duong A
thang vudng goc voi 4B tai B, vudng goc
véi AC tai C cit nhau & D, Chung minh
rang
a. T gidc BDCH 1a hinh binh hanh
- B H v H C
b. BAC+BDC =180’
c. H,M,D thang hang (MB = MC)
1 D
d. oM = —AH(OA = 0D)

Loi giai
BH //CD(L AC)

— 0BHCD 12 hinh binh hanh (d4u hiéu nhan biét)
CH //BD(L AB)

a. T gidc BDCH co: {

b. Xét T gidc BDCH cb: A+B+C+D=360" = BAC + BDC =180"
c. Ta ¢c6 0BHCD 1a hinh binh hanh, M 1a trung diém cua BC= M1a trung diém cua
DH = D, H,M théng hang nhau.

d. Xét AAHD, cO 0OA=0D(0 e AD),MH = MD(M € HD) = OM 1a duong trung binh ctia A4AHD

= OM :%AH:AH:ZOM
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Dang 3: Chirng minh ba diém thing hang, cic duwong dong quy

Cich giai: Van dyung tinh chat vé duong chéo cta hinh binh hanh

Bai 1:

Cho hinh binh hanh 4BcD, 0 1a giao diém

cua hai duong chéo 4C va BD. Goi M,N
lan luot 13 trung diém cua OB va oD

a. Ching minh rang t& gidc AMCN 13 hinh
binh hanh

b. Tia AM cit BC & E,tia CN cit 4D & F

. Chimg minh ring AC,BD,EF d6ng quy

Loi giai

a. Céch 1: Ta cb {OA =0C _ v4MCN 14 hinh binh hanh
OM N

Cach 2: AAOM = AOCN(cgc) = AM | /CN,AM = CN = 0AMCN 1a hinh binh hanh.
b. Tacd AC va BD cét nhau tai 0, ta di chirng minh 4C cit EF tai O

+) A=C, = AE//CF

+)Tacod: 4 +4,=C +C,= A4, =C, = AABE = ACDF = AE =CF

Vay 04ECF 1a hinh binh hanh = 4AC~BD=0

Bai 2:

Cho hinh binh hanh 4BcD. Trén tia d6i cua

M
tia 4D va CB, lay cac diém M va P sao 7[

cho 4AM =cP. Tén tia d6i ciia B4 va DC
ldy cac diém N va @ sao cho BN =DQ.

Chtng minh rang bon duong thang MP, NQ

AC va BD dong quy.

11
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Loi giai
T giac AMCP 14 hinh binh hanh nén mP di qua trung diém O cua AC
T gidc ANCQ 1a hinh binh hanh nén NO di qua trung diém O cua 4C
T giac ABCD 1a hinh binh hanh nén Bp di qua trung diém O cua AC

Do d6 bon duong thang MP,NQ, BD va AC ddng quy.

Bai 3:

Cho tam gidc 4BC va O la mot diém thudc
mién trong cia tam giac. Goi D,E,F lan
luot 1a trung diém cua cdc canh 4B,BC,CA
va L,M,N lan lugt 1a trung diém cua cac

doan  04,0B,0C Ching minh réng

EL,EM,DN d6ng quy.

Loi giai
Goi 7 la trung diém cua LE,tacod: DL//EN//OB

Va DL=EN = %OB GOV, 5 (o (5l Tl

Chtng minh twong tu ta c6 LMEF 13 hinh binh hanh = EL, FM, DN dong quy tai 1 diém.

——
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BAI TAP TU LUYEN

Bai 1:

Cho tam giac 4BC. T 1 diém E trén canh
AC vé& dudng thang song song voi BC cit
AB tai F va duong thang song song véi
AB cit BC tai D. Gia st AE=BF, ching

minh

a. Tam gidc AED can

b. 4D la phan giac cua goc 4

Loi giai
a. Chitng minh BDEF 1a hinh binh hanh = ED = BF = AE = AAED can tai E

b. Ta ¢ BAD = DAC(= ADE)=> AD 13 phan giic cta A

Bai 2:

Cho hinh binh hanh 4BCD c6 AD=24B.Tu
C v& CE vudng goc voi 4B. N6i E véi
trung diém M cta 4D. Th M V& MF

vudng goc v4i CE cit BC tai N : £

a. Tt giac MNCD 1a hinh gi?

b. Tam giac EMC 1a tam giac gi?

c. Ching minh BAD =2AEM

Loi giai
a. Ta c6 MNCD 1a hinh binh hanh
b. Chttng minh duoc F 1a trung diém ctia CE = AECM cén tai M
c. Chimg minh dwoc AEM = FMC = CMD = DCM = MCB cAn tai M

ma AE//MF nén BAD = FMD = 2CMD =2 AEM

13
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Bai 3:

Cho hai diém c¢6 dinh B,Cc. Mot diem 4
thay ddi trén mot trong hai ntra mat phang
bd BC sao cho 4,B,C khong thang hang.
Dung hai tam giac vudng can ADB va ACE
V&i DA=DB,EA=EC sao cho diém D nam
khac phia dbi véi ¢ dbi véi duong thang

AB va diém E nam khac phia diém B ddi

v6i duong thang 4C. Goi M 1a trung diém

cia DE. Chimg minh rang duong thang

AM ludn di qua mot diém cd dinh.

Loi giai
Trudng hop BAC nhon: Dung hinh binh hanh AEND ta c6: BD = DA=EN;DN = AE = EC
Lai c6 NDB =90° — NDA=90" — AEN = CEN
ABDN va ANEC cé:
BD = NE;NDB = CEN; DN = CE = ABDN = ANEC => BN = CN, DNB = ECN
Mat khac 4E L CE,DN//AE = DN 1 CE (1)
Dit DN cét CE tai H = HCN + HNC =90° = BNC = 90"
Do d6 ABNC vudng can tai N = N ¢b dinh.

Vay 4AM luon di qua diém N cb dinh.

——
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HINH CHU NHAT
A. Tém tit 1y thuyét

|_D>
I_

1. Binh nghia: Hinh chit nhat 13 t gidc c6 bon goc vudng

. o 0ABCD
ABCD la hinh chtrnhat < . . . .
A=B=C=D

<[
-~

*) Nhan xét: Hinh chir nhat cling 1a mdt hinh binh hanh, mot
hinh thang can
2. Tinh chat: Hinh chit nhat c6 tat ca cac tinh chat caa hinh binh

hanh va hinh thang can

- Tinh chat vé canh: Céac canh do6i bang nhau, song song vdi nhau

- Tinh chét vé goc: Bén goc bang nhau

- Tinh chat vé dudng chéo: Hai duong chéo bang nhau va cit

nhau tai trung diém ctia mdi dudng

3. Déu hi¢u nhén biét

- Tt gidc c6 ba gdoc vuong 1a hinh chir nhat

- Hinh thang can c6 1 géc vudng 1a hinh chir nhat

- Hinh binh hanh ¢6 1 goc vudng 1a hinh chit nhat

- Hinh binh hanh c6 hai duong chéo bang nhau 13 hinh chit nhat

4. Cach v€ hinh chir nhat

C6 bon cach v& hinh chit nhat co ban nhung hay ding nhét 13 hai cach sau
Céch 1: Str dung luéi 6 vudng dé vé tir gidc co bon gdc vudng

Céach 2: V& tir giac c6 hai dudng chéo bang nhau va cat nhau tai -

trung diém ctia mdi dudng theo hai budce / \

~
-

Buée 1: V& hai dudng thang cit nhau tai O

)

Buée 2: V& duong tron tim O ban kinh bt ki cat hai duong \ ;

théng trén tai bon diém ta dugce bdn dinh cta hinh chit nhat N e

*) Luu y:

+) Céach 1 khong chung minh dugc 1a nhan dugc hinh chir nhat, chi 1a anh cta hinh chir nhat
+) Cach 2: Chiing minh dugc 1a hinh chir nhat

( |, )
(L !}



5. Ung dung vao tam giac vudng

- Trong tam giac vudng, duong trung tuyén Gng voi canh huyén

bang nira canh huyén, ta c6: BM = %AC

- Néu mot tam giac c6 dudng trung tuyén Gmg voi 1 canh bang nira

canh 4y thi tam giac d6 1 tam giac vudng:
Néu BM :%AC = AABC vudng tai 4

6. Tir tinh chat duong trung tuyén Gng v6i canh huyén cia tam gidc vudng ta thu dugc khai
ni€ém thir ba

- C no6i dén tam giac vudng phai nghi t6i duong trung tuyén Gmg véi canh huyén

- Y nghia ctia kinh nghiém nay 13: Véi cac bai toan ma gia thiét hodc két luan dé cap dén tam
giac vudng thi khi v& dudng phu ta vé thém dudng trung tuyén tng véi canh huyén.

7. Tt dau hiéu nhan biét tam gidc vudng ta cd cach v& A4BC A

vuong tai 4 theo hai budc sau

Budce 1: V€ duong tron duong kinh BC

Budc 2: Lay diém 4 bat ki trén dudng tron ta dugc A4BC vudng B
tal A4

8. Ttr ddu hiéu nhan biét tam giac vudng ta c6 thé v& cac duong

cao cua tam giac nhon A4BC bang thudc ké va compa theo hai budc
Budc 1: VE ntra duong tron duong kinh BC

Budc 2: Giao diém cua hai canh 4B, AC vé6i nira dudng tron chinh 1 chan dudng cao ké tir B
va C. Giao diém cua hai duong cao la truc tam cua tam giac, ndi dinh 4 véi tryc tam ta duoc
duodng cao thur ba

B. Bai tap va cac dang toan

Dang 1: Chirng minh 1 tir giac 1a hinh chir nhat

Cich gii: Van dung cac dau hiéu nhan biét dé chimg minh 1 ti gic 1a hinh chit nhat

Bai 1:




Cho tor giac 4BCD cb6 AC 1 BD=0. Goi o
E,F,G,H lan luot 1a trung diém cua cac . .
canh 4B,BC,CD,DA. Ching minh réng

a. OE+OF +OG+OH bang nira chu vi tir : 0

giac ABCD H G
b. Tt giac EFGH la hinh chit nhat D

@!

Loi giai
a. Taco

0E+OF+0G+0H=%(AB+BC+CD+DA)=%PABCD

., = EOFGH 14 hinh binh hanh (dau hiéu nhan biét)

b Cé {EF//GH

- , |AC L BD BD 1 EF 2 fLe S
Mat khac = = EH | EF = OEFGH 13 hinh chit nhat (dhnb)
AC//EF BD//EH
Bai 2:

Cho tam gidc 4ABC vudng can tai C. Trén A
canh AC,BC léy lan luot cac diém P,0 sao
cho 4P=CQ. T diém P v& PM//BC (M 1
thuoc 4B). Ching minh t&r gidc PCOM la P it
hinh chit nhat

] I

C Q

Loi giai
Ta c6 AABC vudng can = A =45" = AAPM vudng cdn = AP =PM
Theo giai thiét 4P=C0 = PM =CQ
Laico PM //CQ = OPMCQ la hinh binh hanh

Mit khac € =90° = 0PMCQ 14 hinh chit nhat (dhnb)
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Bai 3:

Cho hinh chit nhat 4BCD, E thudc 4D, F A F
thuoc 4B. Goi I,K,M,N theo tht tu la I
trung diém cua EF,DF,BE,BD. Chimg minh| | % -
rang IN = KM
D
Loi giai

Ta di chting minh tr gidc 7KMN 1a hinh chir nhat

IM | /KN(/ | FB)
+) Theo gia thiét co: ; 1 = OIMKN

‘M =KN =—FB
2
La hinh binh hanh (d4u hiéu nhan biét)

{IK / /DA {IK 1L AB
+)

= = IM 1 IK = O0IKMN 1a hinh chit nhat = IN = KM
AD 1 AB ~ |IM //AB

Bai 4:

Cho tam giac 4BC vudng tai 4, AB< AC, A
duong cao AH . Lay diém E trén canh 4C
sao cho AE=A4B. Goi I 1a trung diém cua

BE,ké EK L BC(K € BC),EN L AH(N e AH)

a. Chung minh to gidc NEKH 1a hinh chir I

nhat B il

b. IHA=IHC

Loi giai
a. T gidc NEKH c¢6 3 goc vudng nén 1a hinh chir nhat
b. Ta di chimg minh AIHA = AIHK

Xét AIHA,AIHK : [H canh chung, 41 =IK :%BE

Can thém AH = HK hodc AH = NE (do HK = NE)
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AABH = AAEN(ch— gn) = AH = NE = AH = HK = AIHA = AIHK = [HA = I[HC

Bai 5:
Cho tam giac ABC can tai 4, cac duodng A
trung tuyén BD,CE cét nhau tai 0. Goi M
La diém d6i xtng véi O qua D va N la N M
diém ddi xtmg véi 0 qua E. TG gidc BNMC B =
La hinh gi? Vi sao? :
B C
Loi giai

T gidAc BNMC 1a hinh chir nhat

Giai thich: Ta c6 M d6i xtng v6i O qua D nén OD = DM

O la trong tam cia A4BC nén BO =20D = BO = OM

Ching minh tuong tu ta c6: CO=0ON

T gidc BNMC c6 hai dudng chéo cit nhau tai trung diém cta mdi dudng nén 13 hinh binh
hanh

C6 ABDC = ACEB(cgc)==> B,=C, = BO=CO= BM =CN

Hinh binh hanh BNMC c6 hai dudng chéo bang nhau nén 13 hinh binh hanh.

Bai 6:

CmothbmhhmmdﬂKD.BﬁtAD:%AC A K B

Va ETC:%ER?. Chting minh rang hinh

binh hanh 4BcD 14 hinh chit nhét -

Loi giai

Goi 0 la giao diém clia 4C va BD, ta cod: 04=0C




Vi AD=%AC:>AD=2AO

V& AH L OD,0OK L AB

Xét AAOD cantai 4, AH 1a duong cao = AH ciing la dudng trung tuyén, dudng phén giac
Do d6 HO=HD va 4, = 4,

Vi @:%@323:@:21

AAOK = AAOH (canh huyén — géc nhon) = OK = OH = %OD = 0K = %OB = B =30

Xét AABH vuong tai H, co 73\1 =30° = HAB = 60" = DAB = 90"

Hinh binh hanh 4BCD c¢6 mdt goc vudng nén 1a hinh chir nhét.




Dang 2: Vén dung tinh chét ciia HCN dé chitng minh quan hé bang nhau, song song,

vudng géc, dong quy, tinh dd dai cac doan thing

Cich giai: Ap dung céc tinh chét cua hinh chir nhat

- Ap dung tinh chit dudng trung tuyén trong tam giac vudng

Bai 1:

Cho A4BC c6 géc B nhon va B=2C. Ké A E

duong cao A4H , trén tia dbi cua tia B4 lay 1

diém D sao cho BD=BH, goi I la giao

diém cua DH va BC.Chimg minh rang: I
a) Al =IC - 4
B/
b) 4D =HC L~ H ¢
D
Loi giai

bat C=a=B=2a

a) Tir gia thiét BD=BH = D==H, (1)

Vi trong mot tam giac, d6i dién véi hai canh bang nhau 1 hai goc bang nhau
Vi B=2a la gbc ngodi cia ABDH nén B=2a=D+H=D=H=qa

Trong tam gidc vudng AHC ta co 4, = 4, (2), vi cung phu v6i o

Tir (1)(2)= {j}izlg = I4=1IC

b) Do 7 1a trung diém cta AC theo cau a) nén chon AC 1a mot dudng chéo

V& thém E sao cho 7 1a trung diém cua HE thi t& gidc AHCE 1a hinh chit nhat, vi c6 hai
duong chéo cat nhau tai trung diém cua mdi dudng va cb gbc H vudng.

Ap dung dinh nghia vao hinh chit nhat 4HCE ta dugc AE//HC = J/E\l = ItI\3 =a

~

Laicd D=a=E =D
Ap dung tinh chat vé canh vao hinh chit nhat AHCE va tinh chat hai canh ddi dién v&i hia

goc bang nhau ta dugc:

——
~
| —



Bai 2:
Cho A4ABC vudng tai 4 c6 AH,AM tuong =
tmg 1a dudng cao, duong trung tuyén. Ké .
HD,HE lan luot vudng goc véi 4B, AC. Ké ? "
MK 1 4B. Goi N la giao diém cia AM va : 0
HE . Chimg minh rang: N
a) AM L DE A E C
b) BN//DE
¢) MK,BN,AH ddng quy.

Loi giai
a) Goi O la giao diém cta AH va DE
Ta ¢6 ADHE 14 hinh chit nhit = AO4D cin = OAD = ODA (1)
AM 13 dudng trung tuyén Gng véi canh huyén trong tam giac vudéng ABC
= AM = BM = AAMB cin = MBA= MAB (2)
Ma OAD+MBA=90" nén tir (1)(2)= ODA+MAB =90" < AM 1 DE
b) AM = MC = AAMC cin = MAC = MCA=> MAC = BHD
mit khéc AE = HD = AEAN = ADHB(gcg) = NE = BD
Lai ¢c6 BD//NE = BDEN la hinh binh hanh = BN //DE
c) Taco: BN//DE = BN | AM = ABMA cb AH,BN,MK la ba duong cao do d6 4AH,BN,MK

dong quy.
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Bai 3:

Cho AABC vudng tai 4, c60 AM 1a duong
trung tuyén. Goi D 1a mot diém thudc AM .
K¢ DI vudng goc voi 4B, DK vudng goc
vol AC

a) Chung minh rang IK //BC [ D
b) Xac dinh vi tri diém D trén AM sao cho

IK :lBC
3

Loi giai
a) AIDK 1a hinh chit nhit = DAI = KAI

AAMB cén (tinh chit) = DAl = MBA == KIA= MBA = IK | /BC

b) IK = AD = 4D :gBC :§.2AM :§AM = D la trong tdm cua A4BC

Bai 4:

Cho AA4BC can tai 4, duong cao BH. Tu
diém M trén canh BC ké
MP1 AB,MQ 1 AC. Chung minh rang
MP+MQ = BH

Loi giai
Ké MK 1 BH = MK //AC va K=H =0=90"

T giac




Bai 5:

Cho hinh chir nhat 4BCD, AB = 40cm, AD =30 0
A B
, O la giao diém cua hai duong chéo. Goi H -
la chan duong vudng goc ké tir 4 dén BD. 30 .
Tinh d6 dai doan DH,0H,0B 1
D C
Loi giai

Ap dung dinh ly Pytago = BD =50cm

0A=0B=0C =0D =25cm

AD*~DH* = AH* = AO* - HO* = AO*> — (DO’ - DH )’

Hay 30° -~ DH* =25 —(25- DH)* <> 30° = DH’ = 25" —(625-50DH + DH*) <> 50DH =900
= DH=18= HO=7CM

Cich2: 5, = %AD.AB =600 = %AH.BD = 600 = %.SO.AH = AH =24 = DH =18cm

Bai 6:
Cho hinh chir nhat 4BCD. Goi E la chan A 5
duong vudng goc ké tir B dén 4c. I la i
trung diém cua AE, M 1a trung diém cia :
CD, H 14 trung diém cla BE B
I I
, . M M C
a. Chirng minh rang CH //IM P
b. Tinh goc BIM

Loi giai
IH //AB

a. Ta c6 [H 1a duong trung binh A4EB = 1
IH = EAB

MC//AB
Lai co v 1 B = 0OIMCH la hinh binh hanh = CH / /1M

Taco: IH//MC,MC L BC=IH 1 BC

——
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CH 1L BI
CH//IM

Xét AIBC ¢6 H 1a tryc tAm = { = BIM =90

Bai 7:

Cho hinh chit nhat 4BcD. Lay diém P tuy

B
y trén duong chéo BD. Goi M 1a diém dbi P
Xing cua C qua P M
a. Chirng minh AM //BD : ©
b. Goi E,F lan lugt 1 hinh chiéu ctia M p_— - -~

trén 4D,AB. Chung minh AEMF 1a hinh
chir nhat
C. EF//AC

d. E,P,F thang hang

Loi giai
a. Goi O la giao diém ctia BD va AC
Ta c6 OP la duong trung binh cila AAMC = OP//AM
b. Xét OAEMF , c6 A=E =F =90° = 0OAEMF 14 hinh chit nhat
c. Tacd A, =D,(slt),A,=E,D =4 =E, =4 = EF //AC
d. E,F,P thang hang < IE//AC,IP//AC < IP 1a duong trung binh ctia A4MC

Laico EF//AC=1IE//AC

Theo tién dé Oclit thi E,F,P thang hang

11
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Bai 8:

Cho tam gidc 4BC can tai 4. Tu diém D H

trén day BC ké duong vuong goc voi BC
cit AB & E va AC O F. V& cac hinh chit
nhat DBHE va CDFK. Goi I la tam cua
hinh chit nhat BDEH , J la tam cta hinh chir

nhat CDFK . Chirng minh ring F
a. AIDJ va AHIJ la cac hinh chir nhat

b. A, H.K théng hang va 4 1a trung diém

cua HK 1 2\/1

Loi giai

=3
ag

AI//DJ(B,=C, =

a. 04IDJ 13 hinh binh hanh = A‘)
AJ /IDI(B, =C, = D,)

HI//AJ(HD /] AC)

0A4HI1T1a hinh binh hanh =
AJ //HI(//ID)

AI//KJ(AI//DJ)

b. 4,H,K thang hang = 04J1K 13 hinh binh hanh = {
Al = KJ(AI = DJ)

Vay qua 4 c6 HA//IJ,AK //I] = A, H,K thang hang.
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Dang 3: Sir dung dinh li thuin va dio ciia dwong trung tuyén wng véi canh huyén trong

tam giac vuong

Cich giai: Str dung dinh 1y vé tinh chat dudng trung tuyén Gmg voi canh huyén cta tam giac
vudng dé chtirng minh cac hinh bang nhau hoic chimg minh tam giac vudng

Bai 1:

Cho tam gidc 4BC, cac duong cao BD va A

CE. Goi M,N la chan cac duong vudng goc D
ké tir B,C dén DE. Goi I 1a trung diém cua
DE, K la trung diém ctia BC. Chirng minh

rang

a. IK | ED B ! K ' C

b. EM = DN

Loi giai

. 1 AEKD(KE = KD)
a. TacOo EK =DK :EBC:

= IK 1 ED (dpcm
IE = ID (e

\ 3 s b 1 IM =IN
= KI la duong trung binh cua hinh thang MBNC = { = ME = DN

IE=1ID

KB =KC(K € BC)
"|KI//BM //NC

Bai 2:

Cho tam gidc ABC vudng tai 4, duong cao
AH . Goi I,K theo thir tu 1a trung diém cua
AB, AC . Ching minh

a. IHK =90° b. il

Chu vi tam giac IHK bang ntra chu vi tam

giac ABC

Loi giai

13
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a) Ta c6: AIAH,AKAH cantai [ va K@:ﬁl\{,@(:@

. 1 1 1 1
b. Tacod IH :EAB,HK :EBC,IK ZEBC: P :EPABC (dpcm)

Bai 3:
Cho tam gidc 4BC c6 duong cao Al. Tu 4 A
ké tia Ax vudng goc vbi 4C, tu B ké tia By Q
song song voi AC. Goi M 1a giao diém cua
hai tia Ax va By.N6i M véi trung diém P ’ H
cua 4B, duong MP cit AC tai O va BQ cit M .
Al tal H B I C

a. Tt giac AMBQ 1a hinh gi
b. Ching minh rang CH vudng goc voi 4B

c. Chung minh tam gidc PIQ can

Loi gidi
a. Ta co tr giAc AMBQ 14 hinh chit nhat (hai duong chéo cat nhau tai trung diém ciia mdi
duong va bang nhau)

b. Taco H la truc tdm ctia AABC = CH 1 AB.

1 .
c.co PI:PQ:EAB:>APIQ cantai P

——
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Dang 4: Tim diéu Kién dé t& giac 1a hinh chir nhat

Cach gidi: Van dung dinh nghia, c4c tinh chit va dau hiéu nhan biét cua hinh chit nhét

Bai 1:

Cho tuo giac 4BCD. Goi E,F,G,H theo thu
tu 1a trung diém cua cac canh 4B,BC,CD,DA
. Tim diéu kién cua tr giac 4BCD dé tir giac

EFGH 1a hinh chit nhat

Loi giai
Ta c6 tor gidc EFGH 1a hinh binh hanh
DPé EFGH trd thanh hinh chit nhat thi:
— HEF =90° = HE | EF = AC 1L BD

Vay diéu kién 1a hai dudng chéo cta tir gidc 4ABCD vudng goc v6i nhau.

Bai 2:

Cho tam giac 4BC. Goi O la 1 diém thudc
mién trong cua tir gidc. M,N,P,Q lan luot la
trung diém cia cac doan thing

OB,0C, AC, AB 0

a. Chung minh tor gidc MNPQ la hinh binh M N
hanh B

b. Xac dinh vi tri cia diém o dé t giac

MNPQ 14 hinh chit nhat

Loi giai
a. Ta cd6 MNPQ 14 hinh binh hanh (d4u hiéu nhan biét)

b. D& MNPQ trd thanh hinh binh hanh thi © nam trén duong cao xuat phét tir dinh 4 cia

——
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AABC

Bai 3:

Cho hinh thang can A4BCD(A4B//CD), A

AB<cD. Goi M,N,P,Q lan luot 1a trung

diém cua cac doan théng AD,BD, AC,BC N P
a. Chung minh bon diém M,N,P,Q thang

hang ? 2 > :
b. Chirng minh tr gidc ABPN 1a hinh thang

can i < S\

c. Tim mogt h¢ thuc lién hé gitta 4B va CD

dé 4BPN 1a hinh chit nhat D C

Loi gidi
a. Taco MN// AB,MP// AB,PQ// AB,PN// AB= M,N,P,Q
thang hang nhau.
b. Hinh thang 4BPN c6 hai duong chéo bang nhau nén 14 hinh thang can
c. Dé 4BPN 14 hinh chit nhat thi NP = 4B hay CD =348

——
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BAI TAP TU LUYEN

Bai 1:

Cho tam giac 4BC, duong cao AH. Goi [ A

E
la trung diém cta 4C. Lay E la diém dbi

. K

xtmg vé1 H qua I. Goi M,N lan luot la

N
trung diém cua HC,CE. Cic duong thing o !
AM, AN cit HE tai G va K

B H M C

a. Ching minh tir gidc AHCE la hinh chir
nhat

b. Chitng minh HG = GK = KE

Loi gidi
a. Chirng minh t&r gidc 4HCE 1a hinh binh hanh, c6
AHC =90" = 0AHCE 14 hinh chi¥ nhat
b. Chting minh G,K lan luot 1a cic trong tAm cta tam gidc AHC, AEC va sir dung tinh chat

2 duong chéo cua hinh chir nhat

Bai 2:

Cho tam gidc 4BC, cac duong cao A
AD,BE,CF cét nhau tai H, goi I,H,R theo

thir ty 1a trung diém cua HA,HB,HC. Goi

M,N,P theo thu ty la trung diém cua

BC, AC, AB . Chiing minh réng

a. T giac MNIK, PNRK 1a cac hinh chitr nhat

b. P,N,R,K,I,M cung thudc 1 duong tron

c. D,E,F cling thuoc duong tron trén

Loi giai

Ta c6: OD =%IM,OE:%KN,OF=%PR

——
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Bai 3:

Cho tam gidc 4BC vudng tai 4, M thudc

A
BC. Goi D va E la chan duong vudng goc
ké tir M dén 4B va AC .
a. Binh dang tr giac ADME I <
b. Goi I 1 trung diém cua DE. Chutng B H—| M C

minh 4,7,M thang hang

c. Piém M nam ¢ dau trén BC thi DE nho
nhit. Tinh DE trong truong hop do biét
AB =15¢cm, AC =20cm

Loi giai
a. Tk giac ADME ¢6 3 gbéc vudng nén 1a hinh chit nhat
c. DE nho nhat khi AM nho nhat (DE = AM ). AM nho nhat khi va chi khi AM = AH khi M
trung H
Xeét AABC vuong tai A

1 1 AB.AC 1520

= BC =25cm(pytago)= S ,,. =— AH.BC=— AB.AC = AH = =12(cm
(pytago) 4BC = ) BC 25 (cm)

Bai 4:

Cho tam gidic 4BC vudng tai 4. V& phia
ngoai tam giac ABC, v& hai tam gidc vuong
can ADB(DA=DB) va ACE(AE=EC). Goi

M 1a trung diém cia BC, I 1a giao diém

cia DM voOi AB, va K 1a giao diém cua
EM v&i1 AC . Ching minh:
a) Ba diém D, 4, E thang hang.

b) Tu gidc IAKM 1a hinh chir nhat.

——
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c) Tam giac DME 1a tam gidc vuong can.

Loi giai
a) Chimng minh DEA =180°
b) Chimg minh AIM = AKM = IAK = 90°
¢) Chimng minh ADME ¢6 EDM = DEM = 45°

= ADME vudng can 6 M .

Bai 5:

Cho hinh thang vudéng ABCD (A=D=90")
co cac diém E va F thudc canh 4D sao
cho AE=DF va BFC=90". Ching minh

BEC =90".

>

Loi giai
Goi I,K lan luot 1a trung diém cta BC, 4D
Chuy AFEI can & [

Chung minh: IE - IB = IC = AEBC vudng tai E = BEC =90".

19
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HINH THOI
A. Tém tit 1y thuyét

B
1. Binh nghia: Hinh thoi 13 t& gidc c6 bon canh bang nhau
1 . 0ABCD
ABCD la hinh thoi A C
AB=BC=CD=DA
2. Tinh chét: Hinh thoi cé tat ca cac tinh chat cua hinh
binh hanh
B

- Tinh chit vé canh:

+) C6 bdn canh bang nhau

+) Cac canh d6i song song

- Tinh chét vé goc: Cac goc ddi bang nhau

NG

- Tinh chét vé duong chéo: D

+) Hai duong chéo cit nhau tai trung diém ctua mdi duong

+) Hai duong chéo vuong géc voi nhau

+) Hai duong chéo la cac duong phan giac cua cac goc & dinh ctia hinh thoi

3. Déu hi¢u nhén biét

- T giac c¢6 boén canh bang nhau 1a hinh thoi

- Hinh binh hanh c6 hai canh ké bang nhau 1 hinh thoi

- Hinh binh hanh c6 hai duong chéo vudng goc véi nhau 1a hinh thoi

- Hinh binh hanh ¢6 mdt duong chéo 1a duong phan giac cia mdt goc & dinh 1a hinh thoi

4. Chuy:

- Hinh thoi ¢6 1 tim d6i xtmg 1a giao diém cta hai dudng chéo

- Hinh thoi ¢6 hai truc dbi xtmg 1a cic dudng chéo cta hinh thoi

5. Cach v¢€ hinh thoi

C6 bon cach v& hinh thoi nhung hay dung nhat 13 hai cach sau

Céach 1: V& mot dudng chéo, dung dudng trung truc cua duong chéo do, ndi hai dau duong
chéo voi hai giao diém ctia hai cung tron vira vé thu duoc bdn dinh cua hinh thoi

Céch 2: Sir dung ludi 6 vudng dé vé hai dudng chéo vudng goc v6i nhau va cét nhau tai trung

diém ctia mo1 duong

——
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B. Bai tap va cac dang toan

Dang 1: Chirng minh 1 tir giac 1a hinh thoi

Cich gidi: Van dung cac dau hiéu nhan biét dé chtimg minh 1 tir giac 13 hinh thoi

Bai 1:
Cho tam gidc 4BC can tai A. Hai duong A
cao BE va CF cat nhau tai #.Pudng thang
AH cit EF tai D, cat BC tai G. Goi M va
N lan luot 1a hinh chiéu cua G trén 4B, AC.
Chting minh rang t& giac DNGM 13 hinh y > \
thoi. y - N
B G C

Loi giai
Ta c6 AABE = AACF (canh huyén — géc nhon) = AE = AF, BE = BF
Vi H 14 tryc tAm cua AABC = AH 1a dudng cao, dong thoi 1a duong trung tuyén, tir d6 ta c6
GB=GC va DE = DF

Xét AEBC ¢6 GN//BE(L AC) va GB=GC = NE = NC

Chung minh tuong tu ta duoc MF = MB
Dung dinh li dudng trung binh cua tam giac ta ching minh dugc DM //GN va DM =GN
= ODNGM 1a hinh binh hanh

Mit khac, DM = DN (cung bang mot nira cua hai canh bang nhau) nén DNGM 1a hinh thoi.

Bai 2:

Cho tam gidc 4BC, diém D thudc canh 4B,
diém E thudc canh AC sao cho BD=CE.
Goi I,K,M,N theo thtr tu la trung diém cua
BE,CD,BC,DE. Chimg minh rang t giac

MNIK 1a hinh thoi.




Loi giai
Ta cO: KN =NI =IM =MK:%BD=%CE:> OMNIK

1a hinh thoi (d4u hiéu nhan biét)

Bai 3:
Cho hinh binh hanh 4BCD c6 AC vudng A b
goc voi AD. Goi E,F theo thu tu la trung
diém cua cac canh 4B,CD. Chung minh t
gidc AECF la hinh thoi. E 5—'F
B C

Loi giai
Céch 1: Ta co tit gidc AECF la hinh hanh c6 hai duong chéo vudng goc = 0AECF 1a hinh
thoi (du hiéu)

Céch 2: AE = EC =CF = FA= 0AECF 13 hinh thoi (d4u hiéu)

Bai 4:
Cho hinh thoi 4BCD c6 4=60°. T dinh B
gboc tu B ké cac duong vudng goc BE,BF
dén 4D va DC, cit AC theo tha tu & M va
z . N A M _| N C
N . Chuing minh rang
E F
a. AE=CF
b. Tam giac BEF déu %

c. Tt gidc BMND 1a hinh thoi

d. Cho AC =16cm , tinh chu vi tam gidc BEF

Loi giai

——
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b. 4=60" = ABCD,A4BD la cac tam giac déu

— EBD = FBD =30° = ABEF d&u (tam giac can c6 1 gbc bang 60°)
c. Ta di chung minh MB = BN = ND = DM

+) AC 1a dudng trung truc cua BD = MB = MD(1)

+) AC la dudng trung tryc ctia BD = NB = ND(2)

+) AABE = ACBF (ch—gn) = ABE = CBF = AABM = ACBN

= MB = NB(3) = MB = BN = ND = DM = O0BMDN

d. Ta ¢c6 EF la duong trung binh ctia tam giac ACD = EF=%AC =8cm = P, =24(cm)

Bai 5:

Cho tam gidc ABE vudng tai 4. T diém O
trén canh BE ké dudong vuong goc véi BE
cat tia d6i cua tia 4B tai F, cit AE & D.
Tia phan giac ctia goc E cat 4B,0D lan luot

tai M va P, tia phan gidc cta gbc F cat

BO,DA & N va Q. Chung minh rang

a. EM | FN
b. OMNPQ 14 hinh thoi

Loi giai
a. Goi I 1a giao diém cta MP va NQ
+) E=F (cung phu v6i B)
+) AFIP,AOEP (P =P,,E, =F)=0=1=90"= EM L FN
b. Tacd APFM cantai F = PI=IM , AENQ cantai E = NI =10
T& gidc MNPQ c6 hai dudng chéo cit nhau tai trung diém ctia mdi duong va vudng goc véi

nhau nén 1a hinh thoi




Bai 6:

Cho tam giac déu 4BC. Goi M la diém
thuéc canh BC,E va F lan luot 1a chan
duong vuong goc ké tir M dén 4B va AC.
Goi I 1a trung diém cua AM,D 1a trung
diém ctia BC 1 6%/ o>

a. Tinh s6 do cac goc DIE, DIF

b. Chimg minh rang t&r gidc DEIF 1 hinh

tho1

Loi giai

a. DIE = MIE—MID = 4, + E, —(5711+/TD\1)=2711 —2DAI = 2(EAI - DAI) =2.30" = 60°

Tuong tu ta co:

517?:2(@1\1+D/711)=§/E=6o° — DIM + MIF

b. Ta c6 ADEI,ADFI 13 cic tam giac déu = EI = IF = FD = DE = ODEIF 1 hinh thoi (ddu hiéu

nhén biét).

Bai 7:

Cho tam gidc 4BC déu trong tim G. V& A
hinh chir nhat 4ABDE sao cho C thudc doan
thang DE . Tia AG cat BD tai I, tia AE cat J

BG tai J. Chimg minh rang E
a) I va J d6i xtmg nhau qua CG

b) Céc tlr gidc CGBI,GICJ,CJAG 1a hinh thoi.




Loi giai
Ta c6 AABJ = ABAI(gcg)= Al = BJ = 0ABIJ 1a hinh thang can c6 hai ddy 4/ va BJ
Vi hinh thang can ABIJ ¢6 mot gbc vudng nén suy ra ABLJ 1a hinh chir nhat, tam G
Mat khac CG L 4B = CG la dudng trung truc cia canh 1J
Vay I va J d6i xtimg nhau qua duong thang CG
b) Ta co ABI =90° = GBC = IBC =30"
Goi M la trung diém ctia BC, trong tam gidc BGI c6 BM la dudng cao, dudng phan giac
nén M 1a trung diém cta GI
T gidc CBDI c6 hai duong chéo BC,GI vudng goc v6i nhau va cit nhau tai trung diém cia
moi duong, do @6 CBGI 1a hinh thoi
Chung minh tuong tu ta c6 CGAI 1a hinh thoi
Vi 1,J d6i xtmg nhau qua dudng thing CG nén CI =CJ,GI=GJ (1)
D& thdy ABGI 1a tam giac déu = CI =BG =GI (2)

Tiru (1)(2) = GICJ ¢ bdn canh bang nhau, vdy GICJ 14 hinh thoi.
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Dang 2: Van dung tinh chit ciia hinh thoi dé chitrng minh quan hé bing nhau, song

song, vudng goc, tinh do dai cac doan thang

Cach gidi: Van dung dinh nghia va céc tinh chit vé canh, gbc, duong chéo cua hinh thoi

Bai 1:

Cho hinh thoi 4BCD, d6 dai mdi canh la =
13cm. Goi O 1a giao diém cua hai dudng
chéo. V& OH 1 AD . Biét OH =6cm, tinh ti s6

0
cua hai duong chéo BD va AC A ¢

K
H
D

Loi gidi
V& BK 1 AD
Xét ABKD cO OH//BK(L AD),OB =0D = KH =HD

A NP . , 1
Vay OH la duong trung binh cia ABKD = OH = EBK = BK =12cm
Xét AABK vuong tai K, ta cO: AK® = AB* - BK* =13*—12° =25= AK =5cm => KD =8cm
Xét ABKD vuodng tai K, ta c6: BD* = BK* + DK* =127 +8* =208

2
Xét AAOH vudng tai H,ta co: OAOA’ =OH’ + AH* =6" +9° :117:>(§) =117= AC* =468

, BD* 208 4 BD 2
Dod6 —F=—=—=>—==.
AC? 468 9  AC 3

Bai 2:
Cho hinh thoi ABCD cé géc A4 tu. Biét A 5
duong cao ké tir dinh 4 dén canh CD chia
doi canh do. Tinh cac goc cua hinh thoi
b H_| —c




Loi giai
Goi H 1a chan duong cao ké tir 4 dén canh CD va tir gia thiét ta co:

{AH 1L CD

= AH la duong trung truc ctia doan CD nén AC = 4D (1)
CH =HD

Ap dung dinh nghia vao hinh thoi 4BCD nén AACD la tam giac déu, do d6 D =60°
Vi gbc D va gboc 4 1a hai goc trong cing phia ctia 4B//CD nén chung bu nhau hay
D+A4=180° = 4=180° —60° =120°

Ap dung tinh chat vé goc vao hinh thoi ta duoc B=D=60°, 4=C=120".

Bai 3:
Trén canh 4B va CD cua hinh thoi 4ABCD . K -
lday cac diém P va @ sao cho M
AP:lAB,CQ:lCD. Goi I 1a giao diém c
3 3 A 0
ciia PQ va AD, K 1a giao diém ctia DP va 0
BI . Chimg minh rang: D
a) ABID vudng
b) BK =IK
Loi giai

a) Goi M 1a trung diém ctia BP = BM = CQ = BMCQ 1a hinh binh hanh
= OM =BC,OM | /BC
AAIP = AMQP(gcg) = Al =MQ = Al =AD(=MQ)=ABID ¢b6 BA la dudng trung tuyén,

Al = AD = AB = ABID vudng tai B

. R X 1 \ A
b) AIBD c¢6 BA la dudng trung tuyén, 4P = gAB = P latrong tdm = BK =K .




Bai 4:

Cho AA4BC c6 AB< AC. Trén canh AC cua A
tam giac 1y diém D sao cho ¢D=4B. Goi P
\ - A ) \ - A D
0 la trung diém cia AC, N la trung diém
o 9 r Q
cua BD. V& duong phan giac 4K cua goc
BAC . Chtrng minh rang 4K L NQ
B K M C

Loi gidi
a.Tacé A4=60°= AABD déu = AH = HD
T gidc ABDE c6 hai dudng chéo cat nhau tai trung diém cua mdi duong va vudng goc voi
nhau nén 13 hinh thoi (d4u hiéu nhan biét)
b. C6 4BCD 1a hinh thoi = CD//AB
C6 ABDE 1a hinh thoi = DE//AB= E,D,C thang hang
c. Xét 0ABCE cb AB//CE = 0ABEC la hinh thang
Lai cO AE = AB = BC = 1a hinh thang c6 hai canh ké bang nhau

C =E =60° = ABCE 14 hinh thang cAn = AC = BE

Bai 5:

Cho hinh thoi ABCD c¢b6 A=60°, v& BH B
vudbng goc véi AD r16i kéo dai mot doan

HE=HB.Nbi E v&i A, E v6i D A

a. Chimg minh rang t& gidc ABDE 1 hinh

thoi
b. E,D,C théng hang

c. EB=AC .

Loi giai

a. Tacd A=60°= AABD déu = AH = HD
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T& gidc ABDE c6 hai dudng chéo cat nhau tai trung diém cua mdi duong va vudng goc voi
nhau nén 14 hinh thoi (d4u hiéu nhan biét)

b. Cd 4ABCD 1a hinh thoi = CD//A4B

C6 ABDE 14 hinh thoi = DE//AB= E,D,C thiang hang

c. Xét 0ABCE cb AB//CE = 0ABEC la hinh thang

Lai c6 AE = 4B =BC = 1a hinh thang c6 hai canh ké bang nhau

C =E =60° = ABCE 14 hinh thang cAn = 4AC = BE

Bai 6:
Cho hinh binh hanh  4BCD  ¢o6 .
A=60",4D=24B. Goi M 1a trung diém cua
AD,N 1a trung diém cua BC. T C ké £
duong thang vudng goc véi MN & E cit - c
AB ¢ F . Chung minh rang
a. T gidc MNCD 1a hinh thoi
b. E 1a trung diém cia CF “0° ! 23
c. Tam gidc MCF déu A M D
d. F,N,D thing hang
e. BAD =2AFM

Loi giai

1

a. oMNCD ¢6: { € =MP=5BC _, oMmneD 13 hinh binh hanh (du hiéu nhan biét)

NC//MD

Ta lai ¢6 MD=DC = %AD _ %BC — OMNCD 14 hinh thoi (d4u hiéu nhan biét)

b. Xét ABCF ¢6 N 1a trung diém cia BC,

NE//BF = E 1a trung diém cua FC

o~

c. Xét AMCF ¢6 ME 1a duong cao, dudng trung tuyén = AMCF cin tai M = M, = M,

10
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Mit khac ta lai c6 MNCD 14 hinh thoi = M, = 2M,

= M, +M, =M, +M, =60° = FMC = 60" = AMFC 13 tam giac déu
d. Xét AMFCc6 FM = FC = F thudc duong trung truc cia MC
mat khac DM = DC = D thudc duong trung truc cua MC

Vay FD la duong trung truc cua MC (1)

OMNCD 1a hinh thoi = ND la duong trung truc cia MC (2)

T (1)(2) = FD=ND = F, N, D thang hang

e
e. | NVID = i + 37, = 27, = BAD = 24FM

Bai 7:
Cho hinh thoi 4BCD c¢6 B=60". Ké A
AE 1 DC,AF 1 BC 8
a) Chung minh AE = AF r
b) Chtng minh tam gidc AEF déu. }
¢) Biét BD =16¢m , tinh chu vi tam giac AEF D E C

Loi giai
a) Do 4C 1a phan giac ctia goc DBC nén AE = FA
b) C6 B=60° nén A4BC va AADC 1a cic tam gidc déu = EAC = FAC =30°. VAy AAEF can va
cO FAE =60" nén B =60° déu.
¢) EF la duong trung binh cua tam gidc BCD.

Vay FE = %DB =8cm;

Chu vi AAEF 13 24cm

11
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Bai 8:

Cho A4BC(4B<AC). Trén tia dbi cua tia
BA lay diém M, trén tia d6i cia tia c4 lay

diém N sao cho BM =CN. Go1 D,E,P,Q lan

luot 1a trung diém cua BC,MN,MC, NB
a) DE cat AM tai J. Chimg minh rang

PEQ = MJQ

b) DE cit AN tai I.Chiémg minh ring DE

song song v&i dudong phan giac ctia BAC

Loi giai
a) ABMN c6 QE la duong trung binh nén ta c6 QE//BM
Tuong tu ta ¢6 DP//BM,QD//CN,PE//CN = QE //DP, PE //DQ = DPEQ 1a hinh binh hanh
= PEQ = PDQ
Mit khiac PDQ = MJO (so le trong)
Vay PEQ=MJQ
b) Goi Ax 1a dudng phén giac ciia BAC

Ta co DP :%BM,PE :%CN: DP =PE(BM =CN)

Do d6 DPEQ 14 hinh thoi = DE 1a phan giac cia DPO dong thdi PDQ = PEQ = MJQ = BAC

— 4, =D, = DIC (d6ng vi) = DE//Ax (hai gbc dong vi bang nhau).

——

12

'




Dang 3: Tim diéu kién dé tir giac 13 hinh thoi

Cach gidi: Van dung dinh nghia, c4c tinh chit va dau hiéu nhén biét cua hinh thoi

Bai 1:

Cho hinh thang 4BCD goi M,N,P,Q lan
luot 14 trung diém cua hai day va hai duong
chéo cua hinh thang

a. Chimg minh t&r gidc MNPQ 1a hinh binh
hanh

b. Hinh thang 4BCD phai c6 thém diéu kién

gi dé tir giac MNPQ 1a hinh thoi

Loi giai
a. Ap dung tinh chat duong trung binh ctia tam giac cho tam gidc 4BC va BCD, ta co:

MQ/ /PN //BC;MQ = PN = %BC — OMNPQ

La hinh binh hanh (d4u hiéu nhan biét)
b. Tuong tu cau a ta c6: QN //MP//AD;QN = MP =%AD

Pé MNPQ 13 hinh thoi thi MN 1 PO= MN L CD = MN 1a truc d6i xtmg ctia hinh thang 4BCD

hay hinh thang 4BCD phai la hinh thang can

Bai 2:
Cho tam gidc 4BC, qua diém D thudc canh A
BC, ké cac duong thang song song voi 4B
VA AC, cit 4B va AC theo tht tu tai E va F
F E
a. Tt giac 4EDF 1a hinh gi?
b. Piém D & vi tri ndo trén BC thi 4EDF 13 B D C
hinh thoi

Loi giai

( 1
{1 B )




a. Ta co t giac AEDF 13 hinh binh hanh (céc canh d6i song song)
b. Dé 4EDF tr6 thanh hinh thoi thi 4p 13 phan gidc cua FAE

— AD 14 phan giac BAC . Vay D la giao diém cua dudng phén giac clia gdc 4 va canh BC

Bai 3:

Cho hinh binh hanh 4BCD. Trén cac canh .
AB va ¢D lan luot lay cac diém M va N
sao cho 4M =DN. Duong trung truc cua
BM lan luot cat cac duong thing MN va

BC tai E va F. A P =

a. Chimg minh £ va F d6i xing véi nhau

qua 4B

b. Chiing minh tir gisc MEBF 14 hinh thoi D N N ¢

c. Hinh binh hanh 4BCD c6 thém diéu kién 8

gi dé t gidc BCNE 1a hinh thang can

Loi giai
a. Ta coO AM = DN = OMADN la hinh binh hanh
D = AMN = EMB = MBC
AMPE = ABPE = EP = FP = OMEBF 1 hinh binh hanh va 2 diém E,F d6i xting nhau qua 4B
b. Tt gidc MEBF ¢ MB giao EF tai P.Laic6 P 1a trung diém cta EF, MB | EF = OMEBF
13 hinh thoi
c. Dé BNCE 1a hinh thang can thi CNE = BNE
ma CNE =D = MBC = EMB = EBM nén tam gidc MEB c6 3 goc bang nhau, vay diéu kién 1a:

ABC = 60"

14
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BAI TAP TU LUYEN

Bai 1:

Cho tam giac 4BC nhon, cac dudng cao
BD,CE. Tia phan gidc cua cac goc ABD va
ACE cét nhau tai 0, va lan luot cit AC, AB
tai N,M . Tia BN cit CE tai K, tia CM cét
BD tai H.Chung minh ring

a. BN LCM

b. T gidc MNHK 1a hinh thoi

Loi giai
a. Ta cd ABD = ACE = NBD = MCA
Xét ABDN , ¢6: NBD+BND =90°(BD L AC)=> BND + ACM = 90"
Goi 0 1a giao diém ctia CM va BN=CM LBN =0 (1)
b. Xét ACNK , c6 CO 1L KN = CO 1 BN, CO la phan giac cua ACE = ACNK cAn tai ¢ = O
La trung diém ctua KN (2)
Tuong tu chimg minh dugc O 1a trung diém ctia MH (3)

Tir (1)(2)(3) suy ra MNHK 13 hinh thoi (ddu hiéu nhan biét)

Bai 2:
Cho hinh chit nhit 4BcD. Goi EFGH lan ) - .
luot 1a trung di€ém cua 4B, BC,CD, DA
a) EFGH 1a hinh gi, vi sao H i
b) Chting minh 4C,BD,EG,FH dong qui. D - c

Loi giai

a) Ap dung tinh chit duong trung binh cho ABAC va A4DC ta co: EF //GH,EF =GH :%AC

va HE//HG,HE = FG :%BD

15

——
| —




Ma 4BcCD la hinh chir nhat nén 4B = BD = EFGH la hinh thoi.
b) Goi 0=A4CABD = 0 la trung diém ctia 4C va BD. Ching minh EBGD va BFDH 13 hinh
binh hanh suy ra 4C,BD,EG,FH d0ng quy tai trung diém mdi dudng (diém O)

Bai 3:

Cho tam gidc ABC cén tai A, trung tuyén A
AM . Qua M ké dudng thang song song véi
AC cit AB tai P va duong thang song song
véi AB cat AC tai O

a) Tt gidc APMQ 1a hinh gi ? Vi sao?

b) Chitng minh PQ//BC B e c

Loi giai
a) Van dung dinh Iy 1 vé duong trung binh cia tam giac suy ra APMQ 13 hinh thoi do c6 4
canh bang nhau
b) Vi PO L AM ma AM 1 BC (tinh chét tam giac can)

nén PQ//BC

Bai 4:

Cho tam giac déu ABC c6 4D la duong
cao, H 13 truc tam. T mot diém M bat ky
trén canh BC ké ME,MP theo thr ty vuong
goc Vi AB,AC. Goi I 1a trung diém cua
AM . Chtrng minh:

a) DEIP la hinh thoi

b) Ba duong thang MH, ID, EP dong quy 12

Loi giai

——
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a) Ap dung dudng trung tuyén tng v4i canh huyén ctia tam giac vudng, ta co:

EI:DI:PI:MI=AI:%AM (1)

Mit khac, ap dung tinh chat goc ngoai cua tam giac, ta co:

EID = EIM + MID = 2EAI + 214D = 2.BAD = 60° = AEID déu = EI = ED (2)

Tuong tu ta cd: DIP = MIP— MID = 2MAC —2MAD = 2DAC = 60° = ADIP d&u = DP =IP (3)
Tu (1)(2)(3)= EI = IP= DP = ED = ODEIP 14 hinh thoi

b) Goi 0 1a giao diém EP va ID, K 1a trung diém cta AH = AK = KH = HD
Theo tinh chat duong trung binh ta c6: OH//IK,MK//IK = M,0,H thang hang hay

MH, ID,EP d0ng quy.
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HINH VUONG
A. Tém tit 1y thuyét

1. Pinh nghia: Hinh vuong 1a t&r gidc c6 bon goéc vuong va bon canh A

bang nhau

0ABCD 1a hinh vudng < {A =B=C=D o

AB=BC=CD=DA4

2. Nhan xét: Tu dinh nghia hinh vuong ta suy ra b
- Hinh vuong 13 hinh chit nhat c¢6 bdn canh bing nhau

- Hinh vudng 1a hinh thoi c¢6 4 goc vudng

= Hinh vudng vtra 1a hinh chit nhat vira 1a hinh thoi

2. Tinh chét: Hinh vudng c6 tat ca cac tinh chat cia hinh binh thoi va hinh chit nhat
- Tinh chét vé canh:

+) C6 bdn canh bang nhau

+) Cac canh d6i song song

- Tinh chét vé goc: Bén goc bang nhau

- Tinh chét vé dudng chéo:

+) Hai duong chéo bang nhau

+) Hai duong chéo cit nhau tai trung diém ctua mdi duong

+) Hai duong chéo vuong goc voi nhau

+) Hai duong chéo la cac duong phan giac cua cac goc ¢ dinh cua hinh thoi

3. Dau hiéu nhan biét

- Hinh chit nhat c6 hai canh ké bang nhau 13 hinh vuéng

- Hinh chit nhat c6 hai duong chéo vuong goc véi nhau 1a hinh vuong

- Hinh chir nhat c6 1 duong chéo la duong phan giac ctia mot goc 1a hinh vuéng

- Hinh thoi c6 mt goc vudng la hinh vudng

- Hinh thoi ¢6 hai dudng chéo bang nhau 14 hinh vuéng

4. Nhan xét: Mot tir giac vira 1a hinh chir nhat vira 1a hinh thoi thi tr giac d6 1a hinh vuong

5. Tinh chat d6i xtng cta hinh vuong

- Hinh vuong c6 1 tdm doi1 xing la giao di€m cua hai duong chéo

( 1
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- Hinh vuéng ¢6 bén chuc dbi ximg:

+) 2 duong chéo cua hinh vuong

+) 2 duong thang ndi trung diém cac canh ddi dién cta hinh vudng

6. Cach v¢ hinh vudng

Cé 5 cach ve hinh vuong nhung c6 hai cach vé hay sir dung

Céach 1: V& mot duong chéo, dung dudng trung tryc ctia duong chéo d6. Lay trung diém vira
dung 1am tdm v& dudng tron c6 dudng kinh bang dudng chéo vira v&, nd cit dudng trung truc
tai hai diém ta dugc dudng chéo thu hai.

B. Bai tap va cac dang toan

Dang 1: Chirng minh 1 tir giac 1a hinh vuéng

Cich gidi: Van dung cac dau hiéu nhan biét dé chimg minh 1 t gic 1a hinh vuoéng

Bai 1:

Cho hinh vuéng DEBC. Trén canh CD lay K

diém 4, trén tia doi cua tia DC lay diém K,

trén tia di cua tia ED iy diém M sao cho
CA=DK =EM . Vé hinh vuong

DKIH (H € DE). Chirng minh rang t& giac

ABMI 1a hinh vuong C B

Loi giai
Ta cO6: AABC = ABEM = AHIM = AAKI = Al = MI = AB = BM
AACB = ABEM => ABC = EBM = ABE + EBM =90° = 04BMI 13 hinh vuéng (ddu hiéu nhédn
biét)

Bai 2:

Cho tam gidc 4BC vuong tai 4. Trén canh
AB,AC theo thu tu iy cac diém D va E
sao cho BD=EC. Goi M,N,P,QO theo thu tu E

la trung diém cua DE,EB,BC,CD. Chung Q

minh rang t&r gidc MNPQ 13 hinh vudng




Loi giai

. 1 1
Ta cdO MN = PQ=NP=MQ =5EC :EBD(D

{MN //AB
= MN L MO(AB 1 AC)(2)

MQ//AC

Tir (1)(2) = OMNPQ 14 hinh vuéng

Bai 3:

Cho tam gidc 4BC. Dung vé phia ngoai tam
gidc cac hinh vuéng 4BDE va ACFG. Goi
O,N lan luot 1a giao diém cac duong chéo
cua hinh vudong 4BDE va hinh vuong ACFG
. Goi M, P lan luot 1a trung diém BC va EG

. Chimg minh riang t& gidc MNPQ 13 hinh

vuong

Loi giai
OM = PN = Lec, OM | /PN //EC
Ta c6 12 ()
OP =MN = EBG’ QP//MN //BG
AAEC = AABG(cgc) = EC = BG(2)

Tir (1)(2) = OM = PN = QP = MN = OMNPQ 14 hinh thoi (d4u hiéu nhan biét)

— e~~~

Goi I 1a giao diém cua EC va BG, ta c6: ICG+1GC = ACG + ACE +IGC = ACG + AGB + IGC

(Do ACE, AGB 1a cap goc tuong udng cta hai tam giac bang nhau)

—

Tu (1)(4) = OM 1 QP = OMNPQ 1a hinh vudng (hinh thoi c6 1 goc vudng 1a hinh vudng)




Bai 4:

Cho hinh thang ABCD, co:

A B
A=D=90°,CD=24B=24D. Goi H 1a hinh H
chiéu cia D 1én AC. M,N,P lan luot 1a ’
trung diém ctia CD, HC, HD Q
a. Ching minh tor gidc ABMD 1a hinh D M

vudng, tam giac BCD vuOng can

b. Ching minh t&r gidc DMPQ la hinh binh
hanh

c. AQLPD

Loi giai

a. Tacod 4B//DM, AB =%DC = DM = 0ABMD

1a hinh binh hanh (d4u hiéu nhan biét)
Lai co: 4B = AD => 0ABMD 1a hinh thoi, ma 4 =90" = 04BMD 14 hinh vudng.

+) Xét ABCD, ¢6 BM = MD = %DC — ABDC vudng can (BDC =45")

b. Xét ADHC, ¢b: PO//DM,PQ = %DM — 0DMPQ 13 hinh binh hanh

c. PQ//DM,DM 1 AD = PQ | AD . Ta c6 tam giac ADP c¢6 Q la truc tam = 4Q 1 DP




Dang 2: Van dung tinh chit ciia hinh vuéng dé chirng minh cac tinh chit hinh hoc

Cich gidi: Van dung dinh nghia va céc tinh chat vé canh, goc, duong chéo ciia hinh vudng.

Bai 1:
Cho hinh chit nhat 4BCD. Trén tia d6i cua A B
tia CB va DA lan luot 14y hai diém E va F ;
Sao cho CE=DF=CD. Trén tia dbi cia tia . )
cD lay diém H sao cho CH=CB. Ching
minh 4E vudng goc FH
F E

Loi giai
T@& gidc CDFE ¢6 CE = DF =CD,DF //CE,D =90° = CDFE 1a hinh vudng
Ta ¢6: AF = HD, HDF = AFE =90°, FE = DF = AAFE = AHDF = EAF = FHD
Goi K la giao diém ctia 4E va CD
AKD = HKE, AKD + FAE =90° = HKE + FAE = 90"
Ma EAF = FHD => HKE + FHD = 90"

Vay AE vudng goc voi HF

Bai 2:
Cho hinh vudéng A4BCD. Trén céc canh N .
AD,CD lan luot lay cac di€ém E,F sao cho
AE = DF . Chiing minh )
a. AADF = ABAE
b. BE L AF ] s [

Loi giai
a. Ta cO AADF = ABAE(cgc) = AEI = DFA
b. Goi  1a giao diém ctia AF va BE

C6: EAI = AEI = EAI + DFA=90" (dpcm)




Bai 3:

Cho hinh vudéng 4BCD. Trén tia ddi cua tia
BA lay diém E, trén tia d6i cua tia CB lay
diém F sao cho AE=CF

a. Chung minh AEDF vuong can

b. Goi I 14 trung diém cua EF . Chirng minh
IB=1ID

c. Chirg minh 4,C,I thang hang

Loi giai
a. AAED = ACFD(cgc) = DE = DF, ADE = CDF

— — —

— EDF = EDC + CDF = EDC + ADE =90°

b. Ta co IB=ID=%EF

c. Do IB=1ID nén I thudc duong trung truc cia BD = [ € AC

Bai 4:

Cho hinh binh hanh 4BCD. V& vé phia
ngoai hinh binh hanh hai hinh vuong ABEF
va ADGH . Chlirng minh

a. AC=FH va AC L FH H

b. ACEG vudng can

Loi giai
a. AAFH = ABAC(cgc) = FH = AC

Goi / 1a giao diém ctua FH va AC

——
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Do AFH = BAC = IAF + AFH = IAF + BAC =90° = FH L AC

b. AGCD = ACEB(cge) = GC = CE

ma BEC = GCD = ECB + CBA+GCD =90°(1)

Mit khac do 4ABCD 1a hinh binh hanh, DCB +CBA =90° < ECB+ GCE + GCD + CBA=180" (2)

Tir (1)(2) = GCE =90°

Bai 5:
Cho hinh vuéng 4BCD canh 6cm, diém E A 5
thudc canh CD, tia phan giac cia goc DAE 4 L
cit CD & F. Goi H la hinh chiéu cia F PN
trén AC, AC 1a giao diém cta HF va BC
a. Tinh do dai 4H K
b. Chimg minh rang 4K la phan giac cua
g0c BAE — d u
c. Tinh chu vi tam gidc CFK D F E C

Loi giai
a. Ta ¢cO0 AADF = AAHF (cgc) = AH = HD = 6cm
b. AAHK = AABK(ch—cgvc)= A4, = A4, = AK 1a phan giac cua BAE

c. Chu vi ACFK =CF+FK +KC=CF +FH + HK + CK =CF + FD+ KB+ KC =12(cm)

——
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Bai 6:

Cho hinh vuéng ABCD va E,F theo thu tu

1a trung diém cua 4B, BC
a. Chung minh rang CE L DF
b. Goi M 1a giao diém cua CE va DF. M
Chtng minh 4M =BM (Goi ¥ c6 thé goi N - 1

1a trung diém cua CD). D N C

Loi giai
a. Ta co: M =90 =D, +C,=90" = D, =C, = ADCF = ACBE(cgc)
b. Goi N 1a trung diém ctia CD
+) 0AECN 1a hinh binh hanh = AN //EC = DF 1 AN =H

ND =NC

— H la trung diém cua MD
NH / IMC(AN | /EC)

+) ADMC c0: {

+) AADM cb AH 1a dudng cao, H 1a trung diém cia MD = AM = AD = AB (dpcm).

Bai 7:

Cho hinh vuéng 4BCD va 1 diém E bat ky

nam giita hai diém 4 va B. Trén tia doi cia
tia CB lay diém F sao cho AE =CF
a. Tinh EDF =90"

b. Goi G la diém ddi xtimg véi D qua trung

diém 7 cua EF. TG giac DEGF 1a hinh gi?

Vi sao? D

c. Ching minh ba dudng thang 4C,DG,EF

dong quy tai 1 diém.

Loi giai

—_—
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b. Xét ODEGF ¢b EI = IF,DI = IG = ODEGF 13 hinh binh hanh , lai ¢c6 D=90° = 0DEGF la
hinh chit nhat

ma AADE = CDF = ED = FD = ODEGF 1a hinh vuong (dau hiéu nhan biét)

c. Tacd EF giao DG tai I,tadiching minh 7thudc duong truc cua AC

Cé: IB=1ID :%EF = [ thugc duong trung truc cuaBD = I € AC (AC 1a dudng trung truc cuia

BD)

Bai 8:

Cho hinh vuéng 4BCD. Trén tia ddi cua tia - F
CB lay diém M , trén tia d6i cua tia DC lay ] !

, ]
diém N sao cho BM =DN. V& hinh binh 2 !

MgZ___ I
hanh 4FMN . Chirng minh rang: N - -9/
D II T TS s \15

a. AABM = AADN C T N

b. Tt giac AFMN 1a hinh vuong J
c. Ké FH 1 BM,FK L CN, ching minh rang !

ACF =90
d. B,0,D thang hang (0O 1a trung diém cia

AF)

Loi giai
a. AABM = AADN(cgc) = AM = AN = DAN = BAM
b. Hinh binh hanh AMFN , c6 AM = AN = OAMFN
1a hinh thoi.
Lai cO MAB = MAD + DAN = MAD + MAB = 90° = 0AMFN
1a hinh vuéng
c. ACF = ACD+ DCF = 45" + DCF
Ta di ching minh DCF =45° = 0CHFK 13 hinh vuéng

CO M, +M, =90 = N, +M, =90°, N, + N, =90° = M, = N, = AMHF = ANKF (ch— gn) = FH = FK

——
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— OCHFK 13 hinh vudéng DCF =45° = DCF =90° (dpcm)
d. Ta di chimg minh 3 diém B,D,0 nam trén duong trung tryc cia AC
Ta c6 ABCD 1a hinh vudng = B, D nam trén duong trung truc cia AC

0 1a trung diém ctiia AF = O 1a trung diém cta MN = 04 =0M

Laico oC=0M = %AC — OM =0C = 04 =0C = O nam trén dudng trung truc ctia AC

— B,D,0 thang hang.

Bai 9:

Cho tam giac 4ABC vudng tai 4, duong cao A
AH va trung tuyén AMm
a. Chimg minh ring MAC = BAH

b. Ké trung tryc cia BC va trén d6 lay diém

D sao cho MD=MA (D va 4 nam trong hai B
nira mat phang khac nhau bo 1a dudng thang
BC). Chiing minh 4D la phan giac cua 2

g6c MAH, A

c. Ké DE 1 AB,DF 1 AC. Tt giac AEDF la D
hinh gi?
d. Ching minh: ADBE = ADCF

Loi giai

~ 1 A . —~~ —~ N —~ ~ ~
a. AABC(A:90°):AM:EBC:AAMC cantaiM = 4, =C, ,ma C,+B=90"=4,+B=C, = 4,

—~

b. AAMD cantai M = 4, =D,, 4, = D,(slt) = A4, = 4,

c. TG gidc 4EDF 13 hinh chit nhat ¢ 4D 1a phén gidc ciia EAF = 0AEDF 1a hinh vudng
d. Xét ADBE,ADCF ¢6 DE = DF,DB=DC (MD la trung truc cia BC)

= ADBE = ADCF (ch—cgv)

——
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Bai 10:

Cho tam gidc 4BC vudng tai 4, dudong
cao AH. V& vé phia ngoai tam giac hai
hinh vudng 4BDE va ACFG

a. Goi M,N la chan cac duong vuong goc
ha tt D va E d&n BC. Ching minh
DM + DN = BC

b. D, 4,E thiang hang

c. AH di qua trung diém cua EG

d. Gia st DE va FG cét nhau tai K.

Chung minh rang 4# ciing di qua K

Loi giai
ADMB = AAHB

a. DM +FN=BC«< DM +FN=BH+HC < DM =BH,FN =HC &
AAHC = ACNF

b. D, 4,F thiang hang < DAF=180° <> DAE + EAG + GAF =180

c. Goi 7 la giao diém cia 4H va EG,tadi ching minh EI =GI (= Al)

+) Ta di ching minh A4IG cén tai < G, = 4,

_ G =G G =G, = = A .
AABC=MEG=< . _ =3 . __ =G =4,=AIG cantail
C=A4 |4=4

Chung minh tuong tu ta ¢ AIAE cantai [ = [E=1G =14

d. C6 T gidc AEKG 13 hinh binh hanh (cac canh d6i song song)

Lai c6 4/ di qua trung diém ctia EG ma 47 1a duong chéo thtr 2 nén 47 di qua k. Vay 47

di qua K
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Dang 3: Tim diéu kién dé tir giac 13 hinh vudng

Cach gidi: Van dung dinh nghia, c4c tinh chat va ddu hiéu nhan biét cua hinh vuong

Bai 1:

Cho tam giac 4BC vudng tai 4,M 1a mot
diém thudc canh BC. Qua M V€ cac duong
thang song song v4i 4B va AC, chung cit E

cac canh 4C, 4B theo thirtutai £ va F

a. Tt gidc FFME 13 hinh gi ¢
b. Xac dinh vi tri ctia diém M trén canh BC

dé tr gidc AFME 1 hinh vudng

Loi giai
a. T gidc AFME c6 3 goc vudng nén 1a hinh chir nhat
b. Bé tir gidc 4FME 13 hinh vuong thi duon chéo 4m trd thanh duong phan gidc cia

BAC = M 1a giao diém cua duong phan giac cia BAC va A4

Bai 2:

Cho to giac 4BCD. Goi E,F,G,H theo thu
tu 1a trung diém cua cc canh 4B, BC,CD, DA
. Tim diém kién cta t&r gidc ABCD dé tu
gidc EFGH la

a. Hinh chir nhat

b. Hinh thoi

c. Hinh vuong

Loi giai

Ta ¢ tir gidc EFGH 1a hinh binh hanh (cac canh d6i bang nhau)

a. Dé EFGH trd thanh hinh chit nhat thi EF | FG= AC L BD

——
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b. Dé EFGH trd thanh hinh thoi thi EF = FG = AC = BD
c. Dé EFGH tré thanh hinh vudng thi 4C L BD, AC = BD

BAI TAP VE NHA

Bai 1:

Cho doan thang 48 va diém M thudc doan

thang d6. V& vé mot phia ciia 4B céac hinh -

vuong AMCD, BMEF H

a. Chimg minh 4E | BC C o'
b. Goi # 1a giao diém cia 4E va BC. 0

Chtng minh ba diém D, H,F thang hang

c. Chimg minh duong thang DF luén di qua
mot diém cb dinh khi a di chuyén trén

doan thang ¢ dinh 4B

Loi giai
a. Cé MD//BE (hai goc ddng vi bang nhau)
ma MD1 AC= AC L BE. Lai c6 EC L AB=C la tryc tam tam gidc = AABE = AE 1 BC
b. Goi O va 0' 1an lugt 1a tAm cua hai hinh vudng AMCD va BMEF

Tam gidc vudbng AHC c¢6 OH 1a dudong trung tuyén tng v6i canh huyén AC
SOH:%AC:%DM — ADMH(H =90°) = DH 1 MH(1)

Chtng minh tuwong tu, ta dwoc HF L MH (2)= D,H,F thing hang.

c. Goi 7 1a giao diém ctiia AC va DF

Chting minh duoc Of 1a dudng trung binh cta tam giac DMF, hay 7 13 trung diém DF

Ké Ik vudng goc 4B (K thudc 4B)= K la trung diém cta 4B, vy K cb dinh

Mit khac IK = %(AD +BF) = %AB (khong d6i )= I ¢6 dinh. Vay DE ludn di qua I ¢6 dinh.

——
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Bai 2:

Cho tam giac 4BC, v€ ra phia ngoai tam
giac cac hinh vuéng 4BDE va BCKH, BM
1a trung tuyén ctia AC

a. Chimg minh DBH + ABC =180°

b. V€ hinh binh hanh DBHN. Ching minh C
AABC = ANHB
c. Chiing minh DH =2BM

d. Chiing minh BM | DH

Loi giai
a) Chll y: DBH + HBC + CBA+ ABD =360, HBC = ABD = 90°b) A4BC = ANHB(cgc)
b) Goi 0 1a giao diém cia DH va BN = O 1a trung diém ctia DH va BN
Tca ¢6 AABC = ANHB = OH = BM (hai duong trung tuyén tuong (mg)
ma DH =OH (dpcm)

d. Ching minh dugc BHO = MBC = dpcm

Bai 3:

Cho doan théng 4B va diém M thudce doan

thang d6. V& vé mot phia ctia 4B, cac hinh

vuong AMCD, BMEF

a) Chirng minh 4E vudng goc voi BC
b) Goi # 13 giao diém cia AE va BC.

Chimg minh ba diém D, 7, F thing hang.

¢) Chirng minh dudng thang DF ludn di qua

mot diém cd dinh khi M di chuyén trén

14
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doan théng cd dinh 4B.

Loi giai
a) Chtirng minh dugc MD song song v&i BE
Ma MD 1 AC = AC L BE
lai c6 EC 1 4B = C la tryc tam cua tam giac ABE

b) Goi 0,0' lan luot 13 tAm cua hai hinh vuéng AMCD va BMEF . Tam giac vudng AHC c6
OH 13 dudng trung tuyén Gmg véi canh huyén AC = OH = %AC = %DM

= ADMH vuong tai H, hay DH 1L MH (1)

Chtrg minh tuong ty, ta dugc HF L HM (2)

Tu (1) va (2), suy ra dpcm

¢) Goi I 1a giao diém cua AC va DF

Chting minh duoc or 13 dudng trung binh cua tam gidc DMF , hay 7 13 trung diém cta DF .
Ké Ik vudng goc v6i AB(K € AB)

= K la trung diém cua 4B, tic 1a K cb dinh.

Mt khac IK = %(AD +BF) = %AB (khong d6i) = 7 ¢6 dinh.

Vay DF luén di qua diém I ¢ dinh.

Bai 4:

Cho tam giac ABC, v€ ra phia ngoai tam
giac cac hinh vuéng 4BDE va BCKH . BM
1a duong trung tuyén ciia tam giac ABC

a) Chirng minh DBH + ABC =180". , M
b) V& hinh binh hanh DB#HN . Ching minh '

AABC = ANHB

c) Chung minh DH =2BM

d) Ching minh BM vudng goc vé1 DH =! =

——
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Loi giai
a) Chu y DHB+ HBC + CBA+ ABD =360"
Ma HBC + ABD =90° => dpcm
b) Chimg minh duoc hai tam gidc 4BC va NBH bang nhau theo truong hop (cge)
¢) Goi O=DH N BN
— 0 la trung diém ctia DH va BN . Ta cé:
AABC = ANHB = OH = BM (2 dudng trung tuyén tuong tng)
Ma DH =20H = dpcm

d) Chimg minh BHO = MBC . Tir d6 quy ra dpcm

——
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DIEN TiCH HINH CHU NHAT
A. Dién tich hinh chir nhat
1. Khai niém dién tich da giac
a) S6 do ciia phan mat phang giéi han boi mot da giac duoc goi 1a dién tich cua da giac d6
b) Mbi da giac c6 mot dién tich xac dinh 1a mot $6 duong
¢) Dién tich da giac 4BCD thuong duoc ki hiéu la §,,., hodc S
2. Dién tich da giac c6 cac tinh chat sau
a) Tinh chat bat bién: Hai tam giac bang nhau thi c6 dién tich bang nhau, diéu nguoc lai chua
han dung
b) Tinh chuin hoa: Néu chon hinh vudng c6 canh béng lem,ldm,1m,.... lam don vi do dién tich
thi don vi diéc tich twong ing 1a Iem®, 1dm’,1m?,....
- Hinh vudng c6 canh dai 10m,100m c6 dién tich tuong Ung 1a 1a, 10ha
3. Tinh cong dién tich: Néu mot da gidc dugc chia thanh nhitng da gidc nho khong c6 diém
trong chung thi dién tich ctia nd bang tong dién tich cta nhitng da giac do.

4. Cong thuc tinh dién tich hinh chir nhat

A B
*) Dinh 1i: Dién tich hinh chit nhat bing tich hai kich thuéc cia |- L]
no: S=ab S=a.b
L] [
D C
Bai 1:
Cho hinh chtr nhat 4BCD ¢6 AD=14cm va
A 48 B
BD=50cm. O la giao diém cua hai duong E K
chéo. Go1 E,F,G,H lan luot 1a trung diém 14 0
H G
cua 04,0B,0C,0D. Tinh S, D C
Loi giai

a. Ta co tir gidc EFGH c6 hai dudng chéo bang nhau nén 13 hinh chit nhat

b. Tinh dugc 4B =48cm, EF =24cm, EH =Tcm, Sy, =24.7=168(cm’” )




Bai 2:

Chiéu dai va chiéu rong cua mot hinh chir nhat ty 1€ véi 9, 4. Chu vi cta hinh chir nhat la

52cm. Tinh dién tich cua hinh chit nhat

Loi giai

Goi a, b 1an luot 13 chiéu dai va chiéu rong ctia hinh chit nhat (a >b5>0)

a 9:(1 b 4=18
:{ =S zcp :18.8:144(cm2)

Tacd:ib 4 9 4 -
2(a+b)=52=a+b=26 B

Bai 3:

Tinh cac canh ctia hinh chit nhat, biét dién tich cta hinh chit nhat 1 3cm?, chu vi bang 8cm

Loi giai
Goi chiéu dai va chiéu rong cua hinh chir nhat lan luot 13 « va b (a>b)
Theo giéthiét tacod ab=3,a+b=4=a=4-b=(4-b)b=3=b"-4b+3=0=>a=3,b=1

Vay chicu dai 1a 3cm, chiéu rong 1a 1cm

Bai 4:

Dién tich cta hinh chit nhat thay doi nhu thé nao, néu chiéu dai ting 2 lan, chiéu rong giam 4

Y
A

lan

Loi giai
Goi chiéu dai va chiéu rong cua hinh chitnhatla « va b (a>b>0) = S=ab

Chiéu dai méi a'=2a, chiéu rong moi b'=%:> S'=a'.b'=2a.§=%ab:%5’

Vay dién tich giam 2 1an so véi ban dau

Bai 5:




Tinh dién tich cua hinh chit nhat ABCD, biét N 5

rang dudng vudng goc ké tir 4 dén BD chia
i L 16
BD thanh hai doan thang c6 do dai lan luogt

la 9cm va 16cm s @

Loi giai
Gia st AH vudng goc voi BD tai H
Ta cO HD =9cm, HB =16cm
Lai cO 4B* + AD*> =25°

AABH(FI = 90") — AB> = AH? +16* (1), AAHD = AD* = AH* +9* (2)

Sisep = 300(cm*)

2 AP 162 _0% — _
Tl‘r(l)(Z):{AB AD” =16"-9" =175 {AB 20CM

= f—
AB* + AD* =625 AD =15CM

Bai 6:

Tinh dién tich ctia hinh chir nhat c6 duong chéo d = 40cm va cac canh cua no ti I¢ voi hai s

3va4

Loi giai

Goi chiéu dai va chiéu rong cua hinh chit nhat1a « va b (a>b>0)

‘ & +b'=d’=1600 (1,
Theo dau baitaco: i, 2=
Loz b=24
4 3
Vay chiéu dai 1a 32cm, chiéu rong 1a 24cm
Bai 7:

Hinh chit nhat c¢6 dién tich 6000cm®. Néu chiéu dai tang thém 20cm con chiéu rong giam Scm

thi dién tich tang thém 600cm”. Tinh chu vi cua hinh chit nhat ban dau

Loi giai

Goi chiéu dai va chiéu rong cta hinh chit nhat1a « va b (a>b>0)

——
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= P,y =320cm

A .- , b =6000 =100
Theo dau bai ta co: {a {a

=
(a+20)b—5)—ab _ |b=60

Bai 8:

Mot thira dat hinh chit nhat. Néu ting chiéu dai 20cm con chiéu rong giam 5cm thi dién tich
ting thém 600cm>. Néu chiu dai giam 10cm con chiéu rong ting 10cm thi dién tich ting

300cm>. Tinh chu vi hinh chir nhat ban dau.

Loi giai
Goi chiéu dai va chiéu rong ctia hinh chit nhat1a « va b (a>5>0)

= B,y =320(cm)

A .- , +20)b—-5)—ab =600 =100
Theo dau bai ta co: {(a )b=5)=a <:>{a

(a—10)(b+10)—ab=300  |b=60

Bai 9:

Cho hinh chit nhét c¢6 chu vi 320cm, dién tich 6000m>. Tinh chiéu dai va chiéu rong cua hinh

chir nhat do

Loi giai

Goi d6 dai ctia chiéu dai va chiéu rong cta hinh chit nhat da cho 1an luot 13 « va b (a,b>0

A .. . |2(a+b)=320 =100
Theo dau bai ta co: le) = “
ab = 6000 b =60

Bai 10:

Trong céac hinh chit nhat ¢ cing dién tich bang 100m*, hinh nao c6 chu vi nho nhat

Loi giai
Goi d6 dai cta chiéu dai va chiéu rong 1an lugt 1a « va b (a,b>0). Bai toan trd thanh: Cho
a,b>0 va ab=100. Tim GTNN cua 2(a+b)
Ap dung bat dang thiic coossi cho 2 sd duong « va b, ta dugc chu vi nhd nhat bang 40cm

khi a =b=10cm hay hinh chit nhat tr¢ thanh hinh vuong.




Bai 11:

Cho hinh chit nhat 4BCD. Qua diém E 1a N . 5
mot diém bat ki nam trén duong chéo AC, . E <
ké hai duong thang FG//AD va HK //AB

(F € AB,G € DC,H € AD,K € BC).Ching minh

ré‘mg hai hinh chir nhat EFBK va EGDH cb6 D G C

cung di¢n tich.

Loi giai
Vi FG//AD,HK /| AB (gia thiét) nén HE//AF,AH //FE
T gidc AHEF co cac canh ddi song song nén 1a hinh binh hanh
Lai cO 4=90" nén né lahinh chir nhat suy ra AAHE = AAFE (cgc)
AP dung tinh chat bat bién cua dién tich ta dugc S, =S,
TUong 0 Spee = Snaci Sne = Sune = Sunc ~Surs ~ Sexc = Save ~ Sune ~Sse

Hay SEFBK = SEGDH .

——
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B. Dién tich hinh vuong

*) Dién tich hinh vudng: Bang binh phuong canh cta né

S =d*

Bai 1:

Cho hinh chit nhat 4BCD. Qua diém E 1a

mot diém bat ki ndm trén duong chéo AC,

ké hai duong thang FG//AD va HK //AB
(F € 4B,G € DC,H e AD,K e BC).Chitng minh

rang hai hinh chit nhat EFBK va EGDH c6 D G C

cung dién tich.

Loi giai
Vi FG//AD,HK //AB (gia thiét) nén HE//AF,AH | /FE
T gidc AHEF co cac canh ddi song song nén 1a hinh binh hanh
Lai ¢c6 4=90° nén no lahinh chir nhat suy ra AAHE = AAFE (cgc)
AP dung tinh chat bat bién ctia dién tich ta duoc S, =S,
Twong tu: Sy = SpeesSasc =Suve = Sasc =Sure =Sexe =Sapc =Saur ~Skac

Hay SEFBK = SEGDH .

Bai 2:

Mot hinh thang can c6 hai duong chéo

vuong goéc voi nhau, do dai duong chéo

bang 4cm . Tinh dién tich cua tir giac c6 dinh

1a trung diém cua cac canh cta hinh thang

do

Loi giai

Ta co6 tir gidc EFGH 1a hinh thoi ¢6 1 goc vudng nén 1a hinh vuéng

——
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Seray =2.2=4(cm”)

Bai 3:
Cho hinh vuéng 4BCD cb canh biang 10cm. B .
O la giao diém cua 4C va BD. Goi
M,N,P,0O lan luot 1a trung diém ctia 04,0B : g
0C,0D
a. Tt giac MNPQ 1a hinh gi? Vi sao . M . .
b. Tinh dién tich phan hinh vuéng A4BCD
nam ngoai tir gidc MNPQ

Loi giai
a. Tt gidc MNPQ c6 4 canh bang nhau nén 1a hinh thoi
Hinh thoi MNPQ c6 1 gbc vudng nén la hinh vudng

b. Sypp =8.8=64(cm>) = S =5 1,0 — Synpp = 16* =8 =192(cm?)

Bai 4:

M5t hinh chir nhat c¢6 dién tich 350cm va hai canh ti 1& v&i cac s6 2 va 7. Tinh dién tich hinh

vudng c6 cung chu vi voi hinh chit nhat

Loi giai
Goi d0 dai chiéu dai cua hinh chit nhat 1an luot 13 « va b (a,b>0)

ab =350 4=35
Theo daubaitaco: {4 » < {b 10> chu vi hinh chitr nhat 1a 90 (cm)
7 2 -

Chu vi hinh vuong 1a 90cm = canh hinh vuéng 1a 22,5 §,, =22,5.22,5=506,25(cm’)

Bai 5:

Dién tich mot hinh vudng ting thém bao nhiéu % néu mdi canh cua né ting thém 20%?

Loi giai

Goi do dai 1 canh cua hinh vuéng 1a a(a >0)
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Do dai canh hinh vudng luc sau 1a 120%.a =1,2a

N 2
Theo dau bai ta co: % = w
1 a

=1,44

Vay dién tich hinh vuong tang thém 44% .
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C. Dién tich tam giac vuong

*) Dién tich tam giac vudng: Bang nira tich hai canh gbc vudng

Szlab
2

Trong d6 « va b 1a d6 dai hai canh goc vudng cta tam giac vudng.

Bai 1:

Tinh dién tich tam gidc 4BC (4=90"), biét AB=5cm, BC =13cm

Loi giai

Theo dinh 1y pytago ta c6: BC* = AB* + AC* = AC =12(cm) = S ;. = %.12.5 =30(cm’)

Bai 2:
Cho hinh V& biét AB=3cm, AD = 4cm ) , X
ABC =135". Tinh S, ? »
4
D H C

Loi giai

. 1
Tacod S,,0p =S oup + Spre =12 +E'4'4 =20(cm®)

Vay dién tich tir gidc ABCD 1a 20cm’

Bai 3:

Cho tam gidc 4BC vudng can tai 4, co

BC =1cm. Tinh dién tich tam gidc 4BC

Loi giai
1 1

Ap dung dinh li Pitago ta c6: 4B>+ AC* = BC? = AB’ =%:> S sc ZEABZ :Z(cmZ)




Bai 4:

Tinh dién tich cua 1 tam giac vudng c6 canh
huyén bang 10cm. Tong hai canh goc vudng

bang 14cm

Loi giai

Goi 2 canh goc vudng 1an luot1a ¢ va b (a,b>0)

X 1., [a+b=14 +b)* =14°
Theo dau bai ta co:{ @{(a )

1
= ab=48(cm)= S .. =—ab =24(cm*
a2+b2=100 a2+b2=100 ( ) ABC 2 ( )

Bai S:
Cho tam gidc 4BC vuong tai A4, co B . .
AC =8cm, AB = 6cm o H
a. Tinh BC 3
b. Ha AH vuong v6i BC. Tinh AH 6| 1 2
c. Qua H ké HE vudng goc AB, HF vudng o
géc voi AC . Tinh EF A F
d. Goi M,N lan luot 1a trung diém cua
HB.HC, tit gidic MNEF 1a hinh gi. Tinh S,

Loi giai
a. Theo dinh ly pytagoc ta dugc BC =10cm

b. S, =~ ABAC =L AHBC = AH.BC = AB.AC = AH = 4(cm)
2 2

C. EF =AH =4,8cm
d. AMEI = AMNI(ccc) = MEI = MHI = 90°
Tuong tu ta c6: NFI = NHI =90° = OEMNF 1 hinh thang vuong

L, (EM +§‘N).EF _ 24(cm?)

——
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Bai 6:

Tinh dién tich ctia tam gidc vuong c6 canh B
huyén bang 10cm, ti s6 hai canh gbc vudng
la1:2
A C

Loi giai

Ta co: ﬁzl:AC:ZAB
AC 2

Mit khac: BC? = AB> + AC? =54B> < 100=54B> = AB*> =20 = AB =+/20 = AC = 2:/20(cm)

1
= 8 e =5 AB.AC=20(cm’).

Bai 7:

Cho hinh chir nhat 4BCD, c6 4B =a(cm)

BC =b(cm)(a=b). Céc tia phan gidc cla goc
A va B;Goc B va C;Gb6c C va D; Goc D H F
va 4 cit nhau tal E,F,G,H

a. Tinh SABCD ? C
b. TiI]h SCDG 5 SADH s SBCF

c. Tinh Sy

Loi giai
a. S op=ab

b. Xét ACDG, ¢b C, =D, =45’ = ACDG vudng can tai G

C6 GD*+GC*=CD* = GD=GC=—==3§, .. =

2 4
b b’
Tuong tu DH:AH=CF:BF:$:>SADH =S,er :T
[ o)




c. Co HG=DG—-DH =--~2 =% _ Gr_ gr—pH = OHGEF 14 hinh thoi, lai c6 1 gc vudng
222
a-b, (a—b)

nén la hinh vuéng = .., =GH’ =(

JE) 2

——
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D. Cong thirc tinh dién tich tam giac A

*) Dién tich tam giac bang nira tich mot canh vé1 chi€u cao tuong

ung: S, =%a.h

B H a C

Dang 1: Tinh d dai doan thiang bing cach sir dung cong thirc tinh dién tich tam giac

Cich gidi: Tir cong thirc S, %a.h - %;h _25
a

Bai 1:

Cho tam giac 4BC can tai 4 cO canh day N
BC=60cm, duong cao AH=40cm. Tinh

duong cao tuong ing véi canh bén

Loi giai

BH =HC :%BC:3OCm

Ap dung dinh 1y Pytago trong tam giac vuéng AHC tinh duoc AC = 50cm
Ta co:

S e = %BC.AH = %AC.BK = AC.BK = 2400 = BK = 48cm .

Bai 2:

Mot tam gidc can c6 duodng cao ung voi A
canh day bang 15cm, duodng cao Ung voi "
canh bén bang 20cm . Tinh c4c canh cua tam

giac d6 (chinh xac dén 0,1cm)

Loi giai

13
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S o = %BC.AH - %AC.BK = 15BC =204C = BC = %Ac

= BH =HC = %AC
Ap dung dinh 1y Pytago trong tam giac vuéng AHC, ta cé:

AC *= AH* + HC? =15 +3AC2 = AC = AB =20,1cm; BC = 26,8cm

Bai 3:

Cho tam giac 4BC duong cao 4H (H thudc
BC), biét AB=15cm, AC =41lcm ,BH =12cm.

Tinh S ;.

41

Loi giai

Theo dinh Iy Pytago = AH =9cm, HC = 40cm = S . = 234(cm?)

Bai 4:

Cho hinh v¢€, tinh BK

>

Loi giai

+) S e = %AH.BC =30(cm?)(1)

+) S e = %BK.AC =30(cm*)(2)

Tir (1)(2) = 300 = %BK.AC(*)

14
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Xét AAHC(H =90°) = AC = 25(cm) = (*): BK = 24(cm)

Bai 5:

Cho tam gidc 4BC, cac duong trung tuyén
BD va CE. Cho BC=10cm,BD=9cm va
CE =12cm. Ching minh ring tam giac BGC
vuobng (G 1a giao diém cta BD va CE).

Tinh S ..., Ssec

10

Loi giai
Ta cod G latrong tm cua tam gidc 4BC

= GB= %BD =6cm; GC = %CE =8cm = ABGC vuong tai G

+) S, = %BG.EC = %.6.12 =36(cm’)

+) S, = %BG.GC = %.6.8 = 24(cm?)

Dang 2: Tinh toan, chirng minh vé dién tich tam giac

Cach gidi: St dung cong thuc tinh dién tich tam giac

Bai 1:

Cho hinh thang 4BCD(A4B//CD). Goi O la
giao diém cua hai duong chéo. Ké AH,BK
vudng goc v6i €D . Chirng minh rang:

a. Scp = Shec

b. Biét S, =4em’,S,,,=9%m>. Tinh

SAOD = SBOC

B'

Loi giai
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a.S,., = %AH.CD(I);SBCD :%BK.CD ()

ma AH = BK(3) = S 1c0 =S80 = 00 T Spoc = Ssoc T Spoc = Suop = Swoc(dpem)

1 1 Sios _ 04

b. 8,0, == BB'.04;8,,. =—BB'.0C = 1
AOB 2 BOC 2 SBOC OC()

Tuong tu: SA& :%(2) = M :SAﬂ(: %) Py 4 :M = S,00 = 6(cm2)
S COoD OC S BOC SCOD OC S BOC 9

Bai 2:

Cho tam gidc ABC va dudng trung tuyén

>

AM . Chung minh S, =S,

=

Loi giai

K¢ duong cao 4H,taco: S, :%BM.AH;SAMC :%CM.AH

Ma BM =CM (gt)= S 15 = S (dpem)

Bai 3:

Cho tam gidc ABC, cac dudng trung tuyén A
AM,BN,CP cit nhau tai trong tim G . Chimng
minh: P u

a) SAGP = SPGB = SBGM = SMGC = SCGN = SNGA

b) Cac tam gidc GAB,GBC,GCA ¢6 dién tich B Mo

bang nhau

a

Loi giai

a) Tam giac AGP, PGB c6 chung duong cao ha tir dinh G va 4P=PB nén S, ., =S,

——
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Tuong tu ta cO: Sy, = Siees Scay = Svas
Vi G 1a trong tAm AABC = AG =2GM = S,,, = %SABG = S =S.0p = Sres
Chimng minh tuong tu ta c6: S,., =Sres = Sserr = Suce = Sean = Svou

b) Sur dung két qua cau a, ta c6 dién tich mdi tam giac bang %S e = dpem.

17
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E. DIEN TiCH HINH THANG
1. Cong thirc tinh dién tich hinh thang

1
A X B Susco = (@ +b)h
h
b
D H C
Bai 1:
Tinh dién tich hinh thang ABCD, biét o .
A=D=90°,C =45, AB =1cm,CD =3cm
] | ]
D 1 H
Loi giai
K¢ BH L CD=H = ABHC vu0ng can tai H
= BH =2cm
, (AB+CD).BH (1+3).2 )
Tacod S, = : N =4(cm’)
Bai 2:
Cho hinh thang ABCD co
A 3 B
A=D=90", 4B =3cm,BC =5¢cm,CD = 6¢m. Tinh
dién tich hinh thang
] ]
D H
Loi giai
Ké BH 1 CD=H = CH =3cm
( )|
L B )



Xét tam giac vudng BHC = BH =4cm = S ., = 18cm’

Bai 3:

Cho hinh thang can
ABCD(AB//CD,AB<CD). Ké duong cao

AH , biét AH =8cm,HC =12cm. Tinh dién

tich hinh thang can 4BCD

Loi giai
Ké BK L CD=K = AB=HK
, 2HK +2KC).AH

Tacod: S, = ( : )AH _ HC.AH =96(cm”)

Bai 4:
Cho hinh thang can

7 10
ABCD(AB//CD,AB < CD). Biét

AB =10cm,CD =20cm, AD =13cm. Tinh dién

tich hinh thang cdn 4BCD

13

20

Loi giai
Ké A4H 1 CD=H;BK 1 CD=K

Ta cO: S50, =180(cm’)

19

——
| —




Bai 5:

Cho hinh thang A4BCD(4B//CD) c6 A 2 B
AB =2cm, BC =2¢m,CD =9¢cm va C=30°. Tinh
8
dién tich hinh thang 4BCD
30°
D H 9 C

Loi giai
*) Nhén xét: Trong tam giac vudng canh d6i dién véi goc 30° c6 d6 dai bang nta canh
huyén.

Ke BHJ_CD=H:>BH:B—C=4cm

2
Tinh duoc: S, =22(cm’)

Bai 6:

Cho hinh thang A4BCD c¢6 hai day

AB =5cm,CD =15cm va hai duong chéo la v

AC =16cm,BD =12cm. Tinh dién tich hinh

thang 4BCD
. /- .
E D g 15 C
Loi giai
Qua 4 ké AE//BD(E e DC)= AE = BD =12(cm)
DE = AB =5(cm)=> AAEC vuOng tai A (Pytago dao) = 4H = Ai’;"éc = 122'36 = 9,6(cm2)

20
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Bai 7:

Cho hinh thang can
A
ABCD(AB//CD), AB =10cm,CD =22cm, DB la TN
phan giac cua D 10/ |s m
a. Tinh chu vi cda hinh thang
b. Ké 4H 1 CD,BK 1 CD. Ching minh rang; Y 10
H K 6
HD =KC
c. Tinh chiéu cao 4H
d. Tinh di¢n tich cua hinh thang.
Loi giai
a. Xét AABD,cO: B =D, =D, = AABD cantai 4 = AB= AD =10cm
Chu vi hinh thang 1a 52cm
b. Ttr gidc ABHK 1a hinh chitr nhat = HK =10cm
Cé: DH + HK + KC = CD = DH = HC = 6(cm)
c) Xét AMHD = AH =8cm
d) S e :%(10+10).8 =128(cm?)
Bai 8:
Tinh S,,.,(4B//CD) , biét 4B =4cm
4 B
CD =25cm, AD =10cm, BC =17cm
10 10 7
D E H y
Loi giai
< s . \ AD =BE =10
Ké BE//AD = 0ABED la hinh binh hanh = {A = EC =21(cm)

B=DE

——
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Ké BH wvudng goc voi CD tai H

ABEH (H =90°) = x*> =100° — BH”
+) (,\ )= :>y2—x2=189:>y—c: L
ABHC(H =90°) = y* =17 — BH"? y+x
. y—x=9 x=06 EH =6 1
Ma x+y=21=> =3 = =S pep =—(4+25).BH =....
y+x=21 |y=15 |HC=15 2

Bai 9:

Trén duong chéo AC cia hinh vudng ta lay
mot diém E (E#A4,C). Duong thang qua E
va song song vOi AB cit AD va BC theo
thr tu tai cac diém Q,N. Pudng thang qua
E va song song v&i BC cit AB va CD theo
tht tu tai P,M

a) Ching minh t&r gidc MNPQ 1a hinh thang
can

b) So sanh §,,,,, va S ;¢

c) Xac dinh vi tri cia E dé hinh thang
MNPQ c¢6 chu vi nho nhét.

Loi giai
a) Chung minh dugc MN //PQ (cung vudng géc vol AC)
Chtrng minh dugc MP=QN = dpcm

2 1 1 1 1 1
b) Taco Syne :ESMENC;SNPE :ESPBNE; SPQE :ESAPEQ;SMQE :ESQEMD = SMNPQ :ESABCD

¢) Chu vi OMNPQ = MN + NP+ PQ+QOM = EC + AE + BE + ED = AC + BE + ED
Trong tam gidc BED:BE+ED>BD= Chu vi MNPQ> AC+BD = E la tam cua hinh vuong

ABCD

——
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DIEN TiCH HINH BINH HANH
1. Cong thirc tinh dién tich hinh binh hanh

A B SABCD - AH.CD
-
D H C
Bai 1:
Cho hinh binh hanh A4BCD c¢6 canh
. - C
AB =10+3¢m; AD =8cm, A = 60°.S ;) =2
2o [ ] y
A H B

Loi giai
-Keé DHLABEH:AH:ATD:%‘M

- Xét AUDH = DH = 4\/3cm= S ,,.,, = DH.AB =120cm’

Bai 2:

Cho hinh binh hanh 4BCD. Goi P,O,R,S

lan luot 1a trung diém ctia cac canh €D, DAC

AB,BC. Poan DR cit CQ,CA,S4 theo thi tu

tai H,1,G. Doan BP cét S4,4C,CQ theo thir
tu tai F,J,E. Chimg minh rang:

a. Tk giac EFGH 1a hinh binh hanh

b. AI=1J=JC

C. SEFGH ZESABCD

Loi giai

a. EFGH 13 hinh binh hanh vi cac cdp canh d6i song song

——
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b. Xét ACID = JC =JI , Xét AABJ = Al =1J = Al =JI =JC

: 1 2
c. Taco: S, :ESABCD;HE ZECQ

Ké GK L CQ=K=S,,, = GK.HE = GK%CQ - %SASCQ S

W | N
N | —

SABCD = g SABCD

——
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DIEN TiCH HINH THOI
1. Cong thirc tinh dién tich hinh thoi

Bai 1:

Cho tam giac ABC vudng tai A(4B< AC).

Goi I 1a trung diém cua canh BC. Qua I ké
IM vudng goc vo1 AB tai M va IN vuodng
goc vGi AC tai N. Ldy D ddi xtmg véi I
qua N

a. Tt giac ADCI 1a hinh gi?

b. Puong thang BN cat DC tai K. Chung

) DK 1
minh — ==
DC 3

c. Cho 4B=12cm,BC =20cm. Tinh dién tich

hinh thoi 4DCI

Loi giai

a. Chung minh dugc 4DCI 14 hinh thoi
b. Goi AINBN =G = G la trong tam A4ABC

Ta chirng minh DK =GI , lai c6: DC:AI:>%:Q:l
DC Al 3
C. Siper =28, =S c = 96cm’
( |
L )




DIEN TiCH PA GIAC

Bai 1:

Cho hinh binh hanh ABCD c¢6 CD=4cm,

, . A M
duong cao vé tr 4 dén canh CD bang 3m .
a. Tinh dién tich hinh binh hanh 4BCD
b. Goi M 1a trung diém ctia 4B. Tinh dién 0
. ) ]
tich tam gidc ADM S

c. DM cit AC tai N. Chimng minh rang
DN =2NM
d. Tinh dién tich tam giac AMN

Loi giai
a. S, =3.4=12cm’

b. AM =2cm; S, :%.2.3 =3(cm’®)

c. Goi O=ACnBD. Ching minh dugc N la trong tdm cta tam giac 4BD
:>DN=§DM:>DN:2NM <:>NM:§MD

1 1
d. SANM :gSADM 25.3:107’)12

——
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ON TAP PINH LY TA — LET TRONG TAM GIAC
A. Ly thuyét

1. Poan th?lng ti 1é: Hai doan th:fmg AB va CD goi la ti 1€ voi hai doan théng A'B' va C'D'

1 AB A'B' . AB CD
néu —=—— (hodc —=—-)
ch C'D' A'B' C'D'
Bai 1:
Trén tia Ax léy cac diém B,C,D theo thir tu
A B C D
d6 sao cho 4B =2cm, BC =4cm,CD =8cm
a. Tinh cac ti s6 ﬁ;ﬁ
BC CD
b. Chimng minh: BC* = AB.CD
Loi giai

a) Ta coO Q:l’B_C:l

BC 2 CD 2
b) C6: BC? = AB.CD =(16cm)

Bai 1:
Trén duong thang 4 ldy bon diém 4,B,C,D
theo thir tu d6 sao cho AB _ z;E 22
BC 5 CD 6
a. Tinh ti s6 AB
CD
b. Cho biét 4D =28cm. Tinh do dai cac doan
thang 4B,BC va CD
Loi giai

g e R

BC 5 5 CD 6 5 C 2
b) Ta co:

AD:AB+BC+CD<:>28:—3§C+BC+—6§_C _, o 3BC+5BC+65C

< 14BC =140 < BC =10(cm)




:>AB=¥=6cm;CD=l2cm.

Bai 1:
Cho tam gidc ABC va cac diém D,E lan
A
luot nam trén hai canh 4B,4C sao cho
AD AE E
azr_ Ak D
AB  AC
a. Chimg minh 42 - 4E B
BD EC
b. Cho biét AD=2cm,BD=1cm, AE =4cm.
Tinh 4C
Loi giai
a. Theo tinh chét cua ti 18 thire ta c6:
AD AE AD AFE AD AE
= = = = = (dpcm)
AB AC  AD—-AB AE-AC BD EC
b. Ta co: £:£:> EC =2cm,AC = 6cm
BD EC
Bai 1:
Goi M 1a diém nam trén doan théng AB sao
, A M
cho YA _L iy AM ME
MB 2 AB  AB
Loi giai
Ta co:
MA 1 MA MB MA+MB AB MA AB MA 1 MB AB MB 2
MB 2 1 2 3 3 1 3 AB 3 2 3 B 3




Bai 1:

Cho diém ¢ thudc doan 4B, biét 4B =20cm
A C B
,S4_2 Tinh 4c,BC
CB 3
Loi giai
Ta co:
CA 22%_Q_CA+CB 20

= = =—=4=CA=8cm,CB=12cm
CB 3 2 3 5 5

Bai 1:

Cho doan thang 4B, diém C thudc 4B,

diém D thudc tia d6i cua tia B4 sao cho: A C B D
CA_DA_» viét CD=4em. Tinh 4B
CB DB

Loi giai
Ta co:
EZESCA CB CA+CB AB CB_QE:E DA:DB:DA DB AB — DB - AB
CB 1 2 1 3 3 3 DB 1 2 1 1 l
:CB+DB=A3—B+AB 4213 cp=248 _ 4B -3(cm)




2. Dinh ly Ta — Lét A
*) Pinh li : Néu mot dudng thing song song véi mot canh cua

tam giac va cat hai canh kia thi né dinh ra trén hai canh do6 nhiing

doan thang twong tng ty 16. /
B

_ MBC :AD_AE AD AE
DE//BC AB AC’ DB EC

3. Chi y : Dinh 1y Ta 1ét van ding trong trudng hop duong thang song song voi mot canh

cua tam giac va cat phan kéo dai cua hai canh con lai

E D
A NN /
N /
\\\ //
A
D/ £
/ N

/ N
/ N
B C B C

Dang 1: Sir dung dinh 1y Talet dé tinh ti s6 doan thing, tinh d¢ dai doan thing

Cach gidi: Ta thuc hién theo hai budc sau
Buée 1: Xac dinh cap doan thang ti 18 ¢6 duoc nhd dinh 1y TaLet.
Buwdce 2: Str dung do dai doan théng da c6 va van dung céc tinh chét cua ti 1& thirc dé tim do

dai doan thang can tinh.

Bai 1:
Cho hinh thang 4BCD(4B//CD). Mot duong N .
thang song song voi hai day cat cac canh /\\
K

bén 4D va BC theo thirtu tai £ va F. Tinh E/v \F

4 2 X
FC? Biét AE =4cm, ED =2cm, BF = 6cm K e

Loi giai

Xét AADC, ¢O EK //CD, theo dinh 1y Talet ta co: % = %(l)

Xét AABC, cO AB//FK , theo dinh ly Talet ta c6 :




AK BF AE BF 4 6
—=—2)> =— =—=—=x=3cm
KC FC ED FC 2 «x

Bai 2:

Tinh x,y,z trong hinh v€ sau, biét MN//BC

va AB//NI
4
®- M o
N\ x
2 I
' y /] = c
Loi giai
Ta co: MN//BC = AM A—N(:)izgznc:%cm)
‘MB  NC 2 x
Laico: NI//aB= L 32 o aiem)
CcA B 9 12
Tacd: BC=BI+IC < 12=y+4= y=8(cm)
Bai 3:
Cho tam gidc ACE c6 AC=11cm. Ly diém A
B trén canh AC sao cho BC=6cm. Lay
diém D trén canh AE sao cho BD//EC. Gia
D
su AE + ED =25,5cm . Hay tinh: 5
a. Tisb DE
AE
b. D6 dai cac doan thang AE, DE, AD C E
Loi giai
DE 6

a) Xét tam gidc ACE, cO: —=—— (Dmh Iy Talet) = LI
AE  AC AFE

b) Cdch 1: Theo tinh chét ti 18 thirc ta co:

11
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%:%: AE =16, 5cm; DE =9cm; AD =7, 5¢m.

Cich 2: Ap dung tinh chat day ti s6 bang nhau

Cach 3: Thay DE =25,5- AE vao %zi.
AE 11

Bai 4:

Cho tam gidc ABC c¢6 AB=1lcm. Lay diém

D trén canh AB sao cho AD=4cm. Léy /\
X A . 4

diém E trén canh 4C sao cho DE//BC. Gia D E

su EC - AC =1,5cm. Hay tinh:

a. Ti s 4
EC

b. P06 dai cac doan théng AE,EC,AC

Loi giai

a) Xét AADE , c6 DE//BC, theo dinh ly Talet ta c6: 49 _ 40 5
EC DB 7

AE 4 AE EC 1,5

)_:_ = =

EC 7 4 7

= AE =2cm, EC =3,5¢cm, AC =5,5cm

Bai 5:

Cho tam gidc 4BC va diém D trén canh BC

BD 0 2 A 2
sao cho _C:%’ diém E trén doan thang K

AE 1 . . o - X
AD sao cho —=—=. Goi K la giao di€m
AD 3

AK

cla BE va AC. Tinh ti s6 229 5
KC

Loi giai

Ké DM //BK (M thudc AC)




Ap dung dinh 1y TaLet trong ACBK , ta co:

KM BD KM 3
== =2()
KC BC KC 4

Ap dung dinh 1y TaLet trong AADM , ta cé:

AK

——
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Dang 2: Sir dung dinh 1y Talet dé chirng minh hé thirc cho truée

Cach gidi: Thuc hién theo hai budc sau
Buwée 1: Xac dinh cap doan thang ti 18 ¢6 duoc nhd dinh 1y Ta-Let
Buwdéc 2: Van dung cac tinh chit cua ti 1é thirc va céc kién thirc can thiét khac dé chirng minh

duogc h¢ thuc dé bai yéu cau.

Bai 1:

Cho tam gidc ABC cb AM la trung tuyén va
diém E thudc doan thang MC. Qua E ké
duong thang song song Vi AC, cit AB tai
D vacit AM tai K. Qua E ké dudng thang

song song v&i 4B, cit AC & F. Chimng

minh CF = DK .

losk
=
=
e

Loi giai
Ta c6 tit gidc AB//FK 1a hinh binh hanh (dhnb) = EF = 4D(1)
Ké MG//AC(G e AB)= AG = BG

MBC =S A€ o) paGM,aape = P8 MO MO _AC
EF 4B AD AG BG 4B

)

Tir (1)(2)(3) = CF = DK

Bai 1:

Cho tam giac nhon 4BC, M la trung diém
ciia BC va H 1a truc tim. Puong thang qua

H va vudng goc voi MH cat AB va AC i

A
K
theo thr tu & I va K. Qua C ké duong
2 7 M
thang song song voi IK, cat AH va AB theo Mc
th tw & ¥ va D. Ching minh
N

a. NC=ND D

b. HI = HK

——
L
| —




Loi giai

a) Chirng minh M 1a tryc tdm AHNC = MN | HC

= MN //AB < MN //DB = NC = ND
HI

b) Ta c6: IH//DN;HK //NC :mzﬁzHI:HK

NC

——
o
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BAI TAP VE NHA

Bai 1:

Cho doan thang 4B =42cm va diém C thudc

doan thang d6 sao cho %z%. Tinh do dai |

cac doan thang C4,CB va khoang cach tir C

dén trung diém O cia 4B.

Loi giai

Ta tinh duoc: CA =12cm,CB =30cm,CO =9cm

Bai 2:

Cho tam gidc 4BC, diém M bat ki trén canh
AB. Qua M ké duong thang song song voi
BC cit AC & N. Biét AM =1lcm ,MB =8cm

Tinh do dai cac doan AN, NC

Loi giai

Ta tinh duoc: AN =22cm, NC =16cm

Bai 3:

Cho xAy, trén tia Ax lay hai diém D va E,
trén tia Ay lay hai diém F va G sao cho
FD//EG. Puong thiang ké qua G song song

v6i EF cat tia 4x & H. Chung minh:

w \Z

AE* = AD.AH

Loi giai

Chtrng minh dugc:

AE AD(_ FA

= = = AE? = AD.AH
AH AE\ AG

——
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Bai 4:

Cho hinh binh hanh 4BCD. Goi E la mét

A E
o /4 X ‘B
di€ém bat ky trén canh 4B. Qua E ké duong .
thang song song v&i AC cit BC & F va ké .
duong thang song song v6i BD cat AD & H
D G C

. Puong thang ké qua F song song v4i BD
cit ¢D ¢ G . Chimg minh: AH.CD = AD.CG

Loi giai
Ap dung dinh 1y TaLet trong cac tam gidc ADB, ABC, BCD :

AH AE CF _CG

= = = = AH.CD = AD.CG
AD AB CB CD

11
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ON TAP PINH LY TALET PAO, HE QUA PINH LY TALET
A. Ly thuyét A
1. Pinh 1y Ta-1ét dao: Néu 6t dudng thang cit hai canh cia mot

tam giac va dinh ra trén hai canh d6 nhimg cip doan thang tuong

, D
ung ti 1¢ thi duong thang d6 song véi canh con lai cua tam giac. /
B

AABC(D € AB,E € AC)
AD AE = DE//BC

BD EC
2. Hé qua dinh 1y Ta-Lét: Néu mot duong thang cat hai canh cau mot tam giac va song song
v6i canh con lai thi tao thanh mdt tam gidc mdi cé ba canh tuong ung ti 1¢ véi ba canh cua

tam giac da cho

AABC(D € AB,E € AC) AD AE DE
- = =
DE//BC AB AC BC

*) Cht y: Hé qua trén van ding trong tuong hop duong thang d song song vi mot canh cia
AD AE _DE

tam giac va cat phan kéo dai ciia hai canh con lai: =—=
AB AC BC

3.Tinhchétcﬁatiléthfrc:Néu£:£:> R ; 4 _ ¢
b d a+b c+d a-b c-d

atc+te a—c+te

b+d+f_b—a’+f

4. Tinh chét caa day ti sb béng nhau: %:% ?

B. Bai tap

Dang 1: Sir dung hé qua ciia dinh 1y TaLet dé tinh d6 dai doan thing, chirng minh céc

hé thirc, cac doan thang bang nhau

Cach giai: Thyc hién theo 2 budc sau

Buwée 1: Xét duong thang song song voi mot canh cua tam giac, st dung hé qua dé 1ap cac
doan théng ti 1€.

Buwée 2: Sir dung céc ti s6 di co, cing cac tinh chit cua ti 18 thic, cac ti s6 trung gian (néu
cﬁn) dé tinh do dai cac doan théng hoac chirng minh céc h¢ thic c6 duoc tir hé qua, tir do suy

ra cac doan thang bang nhau.




Bai 1:

Cho tam giac ABC c¢6 canh BC=m. Trén
canh 4B léy cic diém D, E sao cho
AD=DE =EB. T D, E ké cac duong thang
song song v4i BC, cat canh AC theo thir tu
tai M va N. Tinh d0 dai cac doan théng
DM va EN theo m.

Loi giai

DM _ AD

Xeét AABC ¢6 DM //BC = BC = DM =— (Ta 1¢t)

" 4B

Tuong ty: EN//BC = EN AE:EN:gm
BC 4B 3

Bai 2:

Cho hinh thang ABCD (voi
AB//CD,AB<CD). Goi trung diém cua
duong chéo BD la M. Qua M ké dudong
thang song song v&i DC cit AC tai N.
Chung minh:

a) N 1a trung diém cua AC

b) MN = CD—-AB

Loi giai

a) Goi 0 1a giao diém ctia MN v&i BC (QeBC)

Xét ABCD(MQ//DC) va BM = MD = BQ =QC;NQ//AB

1

b) Ta co: MQ:%CD;NQ:EAB:MN:MQ—QN:

CD—-AB

2

——
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Bai 3:

Cho hinh thang A4BCD ¢6 4B//CD. E thudc
AD sao cho %:§ Qua E ké duong thang

song song voi CD, cat BC & F. Tinh EF,
biét 4B =10cm,CD =30cm

D 30
Loi giai
Taco:ﬂzﬂzg:EI:IZ(cm);ﬂ:g:£:§
DC 4D 5 AB CA DA 5
= FI =6(cm); EF =18(cm)
Bai 4:

Cho tam giac ABC vuong tai A4,BC =53cm,
D thudc AC, AD=20cm,CD=38cm. Pudng
vudng goc véi AC tai C cit dudng thang

BD tai E. Tinh CE?

45

20

Loi giai
Xét AABC vudng tai 4, ap dung dinh 1y Pytago
= AB =45cm

Xét A4ABC, ta co: AB//CD:%:%: CE =18(cm)




Bai 5:

Cho hinh thang 4BCD(4B//CD), c6 O la

A x=3
giao diém cua hai dudong chéo 4AC va BD,
o)
biét %:l,CD=6cm. Tinh 4B.
AC 3
6cm
C
Loi giai
Xét AOCD, ¢ AB//CD (A€OC,BeOD )
DOAZOB:AB(HQTLt) OA AB
oc 0D CD OC CD
0A AB 04 X X 1
OA+0C AB+CD AC x+6 x+6 3
=>3x=x+6=>2x=6=>x=3(cm) = AB=3cm.
Bai 6:
Cho hinh binh hanh 4BCD. Trén canh CD N
- . B

ldy diém E sao cho DE_1 Goi 7 la giao
DC 4

o R , \ , DI
diém cua 4E va BD. Tinh B

Loi giai
Xét AIAB, cO: DE//AB(D e IB,E € I4)
DI D
(H¢ qua TaLet)
IB A
DI DE__ DI 1 DI 1 DI 1

> —=—S—=—= = =
IB DC IB 4 DI+IB 1+44 IB 5




Bai 1:

Cho hinh thang 4BCD(4B//CD), c6 O la
- - R - 3 . \ < A
giao diém cua 2 duong chéo. Puong thang /\/B\
qua O song song voi hai day cit 4D va BC E F
\ A O
lan lugt tai £ va F. Chung minh rang
a. OE=0F 5 2
P11
" AB CD OE
Loi giai
a. Xét AABD,OE //AB(E e AB,O e BD)
OE DO
——=—(H¢ qua TaLet) (1
== ~22 (Hg qua TaLet) (1)
Xét AABC, c6 OF //AB (F e BC,0¢e AC)
OF _CO
=— H¢ qua TalLet) (2
o - 22 (He qua TaLet) (2)
Xet AOCD, AB//CD(Ae€OC,B e 0OD)= Do _co = bo co = bo = co 3)
OB A0 DO+OB CO+04 DB (4
OE OF
T (1)2)3) > —=——=0E=0F
1H2)3) == -
b. Xét AABC,cd EF//AB= OF _CF (He qua Ta-1ét) (4)
Xét ABCD,OF | /CD = @zﬁ(HQTL pEey=> 2L OF B L or( Ly
CD AB CD BC BC AB CD
Hay L+l _ L
AB CD OF

——
V)]
| —




Bai 7:

Cho tam gidc ABC, dudng trung tuyén AM .
Trén canh AC lay diém D. Goi I 1a giao
diém ctia 4AM va BD. Qua C ké duong
thang song song v&i AB, cit BD & K.

Chtng minh rang: IB* = ID.IK

Loi giai
T D ké DH//AM (H thudc BC)

Xét ABDH , ¢ M / /DK =2 - MB (1 qua TaLet) (1)
ID MH

Xét ACM , 6 DH // AM = M€ _ A€ (g qua TaLet)
MH AD

_ MB zﬂ(MB = MC)(2)
MH AD

Xét ABD, c6 CK //4B =22 - B2 (Hg qua TaLet) - A2+ PC _BD+ DK _ AC _BR
DC DK DK DC DK

AD BD ID AD

. IB BK
Te 3)4) = - === IB.BD = ID.BK = IB(IB +ID) = ID(IB+ IK) = IB> +IB.ID = ID.IB+ ID.IK

= IB’* = ID.IK (dpcm)

Bai 7:

Cho tam gidc 4BC, I 1a mot diém trong tam

gidc. I4,IB,IC lan luot cit BC,CA,AB & P
M,N,P. Qua 4 ké dudong thing song song

véi BC cat BN,CM tai E va F. Chung

minh rang:

AE _ AF
" BM MC

——
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NA PA IA
b A, 4

"NC PB IM
Loi giai
a) Ta co: AE//BM:>£=£
IM BM

A[_FA:AI_AF
IM MC IM MC

b. Céch 1: Xét ANBC, ¢6: AE // BC 3%2% (hé qua Ta-1ét) (1)

Lai c6: FA//MC =

Xét APBC, cb: AF//BC :>P—A=A—F(HQ.TaLet)(2):N—A+P_A=£+£:E(3)
PB BC NC PB BC BC BC

Xét AIBC, ¢6: EF//BC = 5 ~2E 1o Tarenya)
BC IB

Xét AIBM , ¢6: AE/1BM = £ = (g Tarens)y= L = 4 (6
1B IM BC IM
NA PA I4
Tu 3)(6) > —+—=—-(
G)6) = A LA ey
Cach2: Taco: A£_AF _AE+AF _EF_ AT,

MB MC MB+MC BC IM

Ta ching minh duoc: AP _ AF (2); <L
PB  BC NC BC

U
NC PB IM

3)=

——
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Dang 2: Sir dung dinh Iy TaLet dé chitng minh cic dwong thing song song

Cach gidi: Thuc hién theo hai budc sau
- X4c dinh cdp doan thang ti 1é trong tam giac
- Str dung dinh 1y dao cua dinh Iy TaLet dé chimg minh cac doan thiang song song

Bai 1:

Cho tir gidc ABCD. Pudng thang qua 4 va
song song vGi BC cit BD ¢ E. Pudng thang
qua B va song song vOi AD cit AC & G.

Chtng minh rang EG//CD

Loi giai

Xét A0AD , ¢6: BG /14D =24 -2 oy
0G OB

Xét AOBC, ¢6: AF /1BC =28 - 9C (Hoy2)
OE 04

04 OC 0D OB@OC_OD
OG OA OB OE ~0OG OE

Xét AOCD , ¢6: E € OD,G € OC, co':% ~ g—g — EG//CD (Ta-1ét do).

T (H)(Q2) =

Bai 2:

Cho tam gidc 4BC c6 diém M trén canh A
BC sao cho BC=4CM . Trén canh AC lay

o R 1
diém N sao cho (G =_, N
AN 3

Chung minh MN //AB

Loi giai

——
L
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Ta co: BC=4CM:>BM:3CM:>CM:l:CN:MN//AB
BM 3 AN

Bai 3:

Cho tam gidc A4BC, diém 7 thudc canh 4B,
diém K thudc canh AC. Ké IM//BK (M
thuoc 4C), ké KN//CI (N thudc 4B).
Chtrng minh MN //BC

Loi giai

Ta co: IM//BK,KN //IC =0 _AM AN _AK _ AN _AM
AB AK Al AC  AB  AC

Bai 4:

Cho tam gidc ABC, dudng trung tuyén AM ,

diém 7 thudc doan théng AM . Goi E la /\
E

giao di€m cua Bl va AC,F la giao diém cua F

CI va 4B.Chung minh EF//BC

Loi giai
Cach 1: Qua 4 vé dudng thang song song v&i BC cat tia CF tai H va cat tia BE tai K.

Xét AAIH,AAIK (HA//BM; AK | /MC) = AH = AK

AH _AF AK _AE _ AF _AE

= 0 = = = EF//BC
BC FB BC EC FB EC

Lai c6:

Cach 2: Ap dung dinh li Xé-va, ta co:

A c MB EC FA . FB E
AM ,BE,CF dong quy tai / :>—.—C.—:1,ma B _EC L Er/iBC.
MC EA FB FA EA

——
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BAI TAP VE NHA

Bai 1:

Cho tam gidc 40B cO6 AB=18cm,04=12cm,
OB =9cm. Trén tia d6i cua tia OB lay diém
D sao cho OD=3cm. Qua D ké duong
thang song song véi AB cét tia 40 & C.
Goi F 1a giao diém ctua 4D va BC. Tinh

a. o dai oc,0D

b. Tinh ti sb: b
FA

Loi giai

a. AB//CD, ap dung dinh ly TaLet, dugc OC =4cm, CD = 6¢cm

b. Ap dung hé qua dinh 1y TalLet cho A4BF, ta dugc: b _bc_1

FA AB 3

Bai 2:

Cho hinh thang 4BCD c6 hai day 4B,CD. .
Goi M 1a trung diém cua CD, E 13 giao B
diém cua M4 va BD,F 1a giao diém cua H N
MB va AC
a. Chung minh EF//AB D M

b. Puong thang EF cit 4D,BC lan luot tai
H va N.Ching minh HE = EF = FN
c. Biét 4B=7,5¢cm, CD=12cm. Tinh d6 dai

HN .

Loi giai

a. Tu AB//DM,AB//MC:>£:£:>EF//AB
EM FM

——
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b. HF //pC = FE _ EY . pp _ERQ)
DM~ MC

Tuong ty: FE = FN(2) = HE = FE = FN(dpcm)

c. Chirmg minh dugc:

AE 5 _ _AE _ 5 _ AE 5 HE _AE
EM 4  AE+EM 5+4  AM 9'DM AM

= HE :?(cm) = HN =10cm

11

——
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ON TAP TINH CHAT PUONG PHAN GIAC CUA TAM GIAC
A. Ly thuyét

1. Pinh ly: Trong tam giac, duong phan gidc cua mot goc chia

A
canh d6i dién thanh hai doan thang ti 16 v6i hai canh ké hai e

doan 4y.

AABC(D € BC) DB AB

~ - =>—=—

A =4, DC AC

2. Chi y 1: Dinh Iy trén van dung d6i voi tia phan gidc ngoai B D C
cua tam giac

D'B_ 4B (AB #=AC )

D'C  AC

3. Chi y 2: Néu bD thuoc BC ma

DB _ AB

= 4D 14 phan gic BAC .
DC  AC

B. Bai tap

Dang 1: Sir dung tinh chat dwong phén gidc ciia tam giac dé tinh dé dai doan thang

Cach gidi: Thuc hién theo hai budc sau
- X4c dinh dudng phan giac va lap cac doan thang ty 18
- Str dung cac doan théng ti 16 d6 dé tinh do dai doan théng chua biét.

Bai 1:
Cho tam giac ABC ¢6 AB=30cm, A
AC =45cm; BC =50cm , dudong phan giac AD
a. Tinh BD,CD
b. Qua D v¢&
DE//AB,DF//AC(EEAC;F € AB). Tinh cac
canh ctia 0AEDF . P ©
Loi giai
a) Xét AABC, cO 4D la phan gidc cua ETC:E:A—B 2 b8 _DC_DB+DC =10

DC AC3 2 3 5

——
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= DB = 20(cm),DC = 30(cm)
b) Xét tir gidc AEDF , ¢6: FD//AE;DE /| AF = 0AEDF 14 hinh binh hanh (dhnb)
Lai c6 4D 14 phan gidc 4= 0AEDF 14 hinh thoi

+) Xét AABC, co DE//AB:ED:DC:DE:E
AB BD 30 50

= DE =18(cm) (hé qua Ta-lét).

Bai 2: Cho tam gidc ABC, hai duong phan A

giac AE va BD cat nhau tai 0. Tinh AC, biét

AB=10cm, 24 _3 4D _6 12
OE 2°DC 7 o

Loi giai
— OA AB

Xét AAEC,c6 CO la phan gidc cia ACE=>—="—==-=——= BE=8(cm)
OF BE BE

3 12
2

—_ AD _AC_ 6 12
7

Xét AABC,c6 BD la phan gidc cia ACB=>—="—=—=——= BC=14(cm)
DB BC BC

Ta c6: CE =BC-BE =14-8=6(cm)

Xét aAdBC,AS _EC O _
AB EB 8

3 o AC=9¢m ¢6 4E léldu’(‘)'ngphémgiélc]ETC:>£:£=§=i
4 AB EB 8 4

(tinh chit dudng phan giac) = AC =9cm .

Bai 3: Cho tam giac 4BC c6 ba duong phan

gidc  AM,BN,CK. Biét AB=30,4C =45,
BC =50 30 S
a. Tinh K4, KB, MB,NC, NA

b. Ching minh rang: K4 MB NC_,
KB MC NA E .

Loi giai
KB _KA+KB 35 315 350

=2 S KA="" KB="""
10 19 19 19 19

KA 9 KA
9




Tuong tu: MB=20,MC =30,NC :%,NA :1%5

KA MB NC _CA 4B BC _,

KB MC NA CB AC BA

Bai 4: Cho tam gidc ABC vudng tai 4,
duong cao AH,AB=15cm, AC =20cm . Tia phan
gidc clia gbc HAB cat HB tai O, tia phan giac 20

cua goéc AHC cit HC & E. Tinh AH,HD,HE

Loi gidi
+) Xét AABC vudng tai 4, co: BC’ = AB*+ AC* < BC* =15"+20° & BC =625= BC =25(BC >0)

Tacod: S,,. = %AB.AC - %BC.AH = AB.AC = BC.AH = AH =12(cm)

Xét AAHB(H =90°) = BH =9(cm) = HC =16(cm)

Xét AABH , c6 AD 1a phan giac cua BAH (DeBH)

DH_4H 12 4 DH _4 DH_4_ .. _,
DB AB 15 5 BH 9 9 9

Xét AACH , ¢ AE 13 phan gidc HAC (E<CH)

DH HE AH 12 3 HE 3 HE 3
S ==l St oS oS HE=6(cm).
DB EC AC 20 5 HC 8 16 8

Bai 5: Cho tam giac 4BC vudng tai 4, A
duong phan gidc 4D. Tinh A4B,AC biét
DB =15¢m, DC = 20cm X 4
B 15 D 20 C

Loi giai

bat 4B=x;AC=y,tacdo AABC vuodng tai 4, theo dinh ly Pytago = x* + y* =1225

——
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Xét AABC, cO AD lédu’(‘mgphéngiéccﬁaﬁjizﬁzﬁzézle
y DC 20 4 3 4

2 2 2 2

X Y XY 49 XY 7 4B =21(cm); AC = 28(cm)
9 16 25 3 4

Cdch 2: Tacd BC=BD+CD =35(cm)

ABz%AC;BCz = B>+ AC* = BC* :%ACZ +AC? =f—2Ac2 = AC =28(cm), AB =21(cm)

Bai 6: Cho tam giac 4BC, cac dudong phan gidc A

cia BD va CE, biét: £=E;£=§_ Tinh cac
DC 3 EB 6
canh cua tam giac 4BC, biét chu vi tam giac bang E

45¢cm.

Loi giai
Xét A4BC, theo tinh chat dudng phan giac ciia tam giéc, ta co:

AE 5 AC AC BC, . AB AD 2 AB BC _AC BC AC BC AB
EB 6 BC 5 6 BC DC 3 2 3 4 6 5 6 4
_AB+BC+CA 3

15

= AB :15(cm),BC:18(cm),AC:12(cm) .

Bai 7": Cho tam gidc ABC vudng tai 4, 4B=12cm, X
AC =16¢cm, phan giac clia gbc 4 cit BC tai D
a. Tinh BC,BD,CD 12

b. V€ duong cao 4H . tinh 4H,HD, AD

Loi giai
a) Xét AABC, ap dung dinh ly Pytago, ta dugc BC =20(cm)

BD _CD _ BD _CD_BC-BD
AC T 1216 16

Theo tinh chit dudng phan gidc cua tam giac, ta co:

=16BD =12BC-12BD < 28BD =12BC




= BD =11,43= CD =8,57(cm)

b) S, = %AH.BC - %AB.AC — AH.BC = AB.AC = AH =9,6(cm)

Xet AABH(?I =90")= BH =17,2(cm), BD = 8,57(cm) = HD =1,37(cm)

Xét AADH(H =90"), ap dung dinh 1y Pytago ta dwoc AD =9,69(cm).




Dang 2: Sir dung tinh chit dwong phén giac ciia tam giac dé tinh ti s6, chirng minh céc

hé thirc, cac doan thiang bing nhau, cac dwdng thing song song.

Cach giai: Thyc hién theo hai budc:

- X4c dinh dudng phan giac va lap cac doan thang ti 16

- Str dung céc ti s6 di co, cung cdac tinh chét ti 1& thurc, cac ti s6 trung gian va dinh 1y ddo dinh
ly TaLet dé tinh ti s6 doan thang hodc chimg minh cac hé thirc, tir d6 suy ra cic doan thing

bang nhau hay cac dudng thang song song.

Bai 1: Cho tam gidc 4BC c6 cac duong phan
giac 4D, BE,CF

a. Chlirng minh: DB EC FA_, E
DC AE FB F

b. Khi tam gidc 4BC céan tai 4, chung minh
EF //BC é o o

c. Biét % = %, tinh ti s6 dién tich hai tam giac

ABD va ACD.

Loi giai
a) Xét AABC c6 AD,BE,CF 1a ba dudng phan giac ciia cic goc 4,B,C nén theo tinh chat

\ A tn o 0 ,. DB EC FA AB BC CA
duong phan giac cua tam giac ta c6: —.—.—=——.——=1 (dpcm)
DC EA FB AC BA CB
b) Khi A4BC cn tai A = 4B=AC = 2L B4 _AC_AF _ pp)/Be (Ta-Iét dao)
CE BC BC BF

DB AB 2
c)TacO —=—==
DC AC 3
h.BD

3l T o e A : : DB 2

Got h 1a chiéu cao tir dinh 4 xudng day BC, ta co: S __2__ ==,

D hDC DC 3

2
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Bai 2: Cho tam giac 4BC, cac duong phan A
giac 4D,BE,CF giao nhau tai /. Ching minh:

BC 5

2 ETM ;

DI EI FI1 I

)___

D4 EB FC

0 ¢
w)
(@)

Loi giai
: , \ . ~ ., —— DI DC _, A N A e,
a) Xét A4BD, c6 BI la duong phan giac 4BD = VTR (tinh chat duong phan giac)
Tuong tu ta co:

DI DC:DI DB DC DB+DC  BC DI BC DI BC
Al AC Al 4B AC AB+AC AB+AC Al+DI AB+AC+BC AD PABC

b) Str dung két qua cau a, ta co oL B M
DA EB F C

Bai 3: Cho tam gidc ABC (AB< AC), dudong B
phan giac 4D cua @(DeBC). T trung
diém M cua BC, ké mot duong thang song F
song vo1 AD, cit AC tai F va cét tia doi cua

tia 4B tai E. Ching minh: AE = AF.

w
w)
<

Loi giai
Ta co: AEF = BAD; EFA=DAC (gbc so le trong)

= AAEF cantal 4 = EA=FA




Bai 4: Cho hinh binh hanh ABCD, phan giac
ciia goc 4;D cit cac duong chéo BD va AC

lan luot tai M va N. Chung minh MN //AD .

Loi giai
Goi 7 1a giao diém cua BD va AC

14 14 \ A M4 AB BM
Xét A4ABD, c6 AM la phan gidac > —=——
AD DM

Tuong tu ta co: &b _ N
AD AN

BM _CN_BM  _CN . _ BD _CA

Ma AB=CD=

DI

Al

= = + +1e = & =
DM AN DM AN DM AN DM AN

= MN//AD.

Bai 5: Cho tam gidc 4BC, trung tuyén AM .
Phan gidc cua gbc AMB cit AB & D, phan
gidc ctia goc AMC cit AC & E

a. Chiing minh DE//BC

b. Goi I 1a giao diém ctua DE v6i AM . Chimg

minh / 1a trung diém cua DE .

oo

o—-o

Loi giai
AD  AM

a. Xeét AAMB, phan giac MD cO6: —=—
BD BM

Tuong tu ta co: AE =A—D:> DE// BC
CE BD

b. Vi DE//BC = = = A = IE ,MB=MC= DI =IE
BM AM MC

——
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BAI TAP VE NHA

Bai 1: Cho tam gidc A4BC vuong tai 4 cé N
AB =6cm, AC =8cm va duong phan giac BD
a. Tinh cac d0 dai DA, DC :
b. Tia phan giac ctua goc C cat BD tai I. Goi y
M 13 trung diém cia BC. Chimg minh “ " :
BIM =90° .
Loi giai
b) Theo cau a ta c6: MB=MC =5cm
= ACID = ACIM => IMC = IDC
Trong tam gidc BMI c6 goc IMC la goc ngoai nén ta co:
IMC = BIM +IBM;IDC = BAD + ABD => BIM +IBM = BAD + ABD
ma ABD = IBM = BIM = BAD =90° .
Bai 2: Cho tam giac 4ABC c¢O0 BC=15cm, B
CA=18cm,AB=12cm. Goi I va G lan luot 1a
tam duong tron ndi tiép va trong tim tam giac
ABC :
a. Chimg minh IG//BC
b. Tinh d6 dai doan thang IG A D M c

Loi giai
a) Goi M 1a trung diém cua BC.
AD 12 tia phan giac ctia goc BAC (D nam trén BC)
Tinh dugc CD =9cm

Trong tam gidc ACD, phan giac CI :>£=£=§:9
DI CD 2
Chung minh duoc: A6 _, = AG _ AL = dpcm
MG MG DI

——
o
| —




b) Ta tinh dugc DM =1,5cm

Vi IG// DM :ﬁzﬁzg:IG:EDlecm
DM AM 3 3

Bai 3: Cho tam gidc ABC cO& AB=4cm .
AC =5c¢m,BC =6cm . Cac duong phan giac BD
va CE cat nhau tai / o N
a. Tinh 4D,CD I
b. Tinh ti s6 dién tich cic tam gidc DIE va B
ABC.
Loi giai
20 24

a) AD=2,AD=2,CD=3, AE:H’EB:H

b) Tam giac DIE va DCE c¢6 chung chiéu cao ha tir D nén:

S IE IE EB 4 4
2= = SD]E = g'SDCE 0]

S,, CE IE+IC EB+BC 5

Tam gidc DCE va ACE c6 chung chiéu cao ha tir £ nén:

S, DC 3 3
S opE 2 =28, (2
SACE AC 5 DCE 5 AEC( )

Sie _AE_20 ,

Tam gidc ACE va ABC c6 chung chiéu cao ha tir C nén: = =

S, AB 11
Suc S 5
= A =S, =S5,
SABC 11 AEC 11 ABC()
435 12 S 12
T (1)2)3) =8, =—=—S e =—S 5 > 2 =—.
( )( )( ) DEI 5 5 11 ABC 55 ABC SABC 55

-l

11

——
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KHAI NIEM HAI TAM GIAC PONG DANG
A. Ly thuyét
1. Pinh nghia: Hai tam giac goi 1a dong dang véi nhau néu ching c6 ba cip goc bang nhau

doi mot va ba cap canh tuong Uing ty 1¢

Ta co: AABC# AA'B'C'<< 4B AC BC
A'B' A'C' B'C'

2. Tinh chit

a. Moi tam giac dong dang véi chinh né (hodc noi hai tam giac bang nhau thi dong dang)

b. Néu AABC# A4'B'C' theo ti sd k thi A4'B'C*# AABC theo ti sd

| =

c. Néu AABC# AA'B'C";A4'B'C'H AA,B,C, = AABC# A4, B,C,

3. Pinh ly: Néu mot dudng thang cat hai canh cia tam gidc va
song song véi canh con lai thi nd tao thanh mot tam giac méi dong
dang vai tam gidc da cho

AABC,DE | |BC(D € AB,E € AC) = AADE# AABC

w o

B C M N
4. Chi y: Pinh 1y trén van dung cho truong hop dudng thing a cit phan kéo dai hai canh cua

tam giac va song song voi canh con lai.

B. Bai tap

Dang 1: Chirng minh hai tam giac dong dang

Ciach gidi: Dya vao dinh nghia, tinh chat hoic dinh ly dé chimg minh cac tam giac dong

dang.

——
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Bai 1:

Cho tam giac ABC cO& AB=6cm,AC =9cm.

Cac diém D va E theo tht tu thudc céc

canh 4B, AC sao cho BD =4cm,CE = 6cm

a. Ching minh rang: AADE# AABC VA Xac

dinh ti s6 ddng dang

b. Ké EK//EB (K thudc BC). Ching minh: B
AADE# AEKC

c. Tinh ti s6 chu vi tam gidc ADE va ECK .

Loi giai
a) 22 _AL 1. DE//BC = AMDE# AMBC = k=1
AB AC 3 3

b) Tacod EK//AB = AABC# AEKC = AADE# AEKC

¢) ADE# AEKC = AD _DE _AE _1_AD+DE+AE _ P, 1
EK KC EC 2 EK+KC+EC  Py. 2

Bai 2:

Cho O 1a mot diém nam trong tam giac

ABC. Trén 04 lay diém D sao cho:
OD=§OA. Qua D v& duong thing song

song voi AB cit OB tai E. Qua E ké dudng

thang song song véi BC cit OC tai E.

iz

=1
eS|

Chtng minh rang: ADEF# AABC va xéac dinh B

ty s6 dong dang.

Loi giai

Xét AOAB ¢b OE//AB (D e OA,E<OB)= % = g—i(TaLez) (1)

Xét AOBCc6 EF /4B (EeOB,Fe0C)= 2L - %(TaLet) 2)

ocC




OD OE OF 1

T (1)2) = = _ _2
()() o4 OB 0OC 3
Xeét ADFE,AABC, co: 22 = i = 08 =l:>ADFE# AACB
AB AC BC 3
Bai 3:

Cho tam gidc ABC. Trén tia d6i clia tia 4B
ldy diém D sao cho 4D =24B. Trén tia dbi
cla tia AC lay diém E sao cho AE=2AC.
Chung minh AADE# AABC

Loi giai

Lay M,N lan luot 13 trung diém cta 4D, AE
= AAMN# AADE; AABC = AAMN = AABC# AADE

'




Dang 2: Tinh d$ dai canh, ti s6 dong dang théng qua cac tam gidc dong dang

Cich gidi: S dung dinhn nghia, cic tinh chét ciia hai tam giac dong dang

Bai 1:

Cho tam gidc ABC c6 AB =3cm, BC = 4cm,CA=5cm, biét A4B,C# AABC
a. Tinh cac canh 4B, AC, biét BC =8cm

b. Tinh cic canh 4,8, 4C,, B,C, biét A4B,C# AABC theo ti s6 dong dang bang 3.

Loi giai

a) AdBC#ABC = A8 _BCG _GA  AB _8_CA
AB  BC CA 3 4

AlBl _BlCl _ ClAl —
4

= AB, =6;4C, =10

b) A4BC# AABC = 3= AB =9;B,C, =12,C,4 =15(cm)

Bai 2:

Cho tam giac 4BC vudng tai 4 c& AB=6cm
BC=10cm. Ké mot dudng thang song song
v&i BC, cit cac canh A4B,AC tai E va F.

Biét AE =2cm, tinh ti s ddng dang cia tam

giac AEF va ABC va do dai cac canh B
AF EF .

Loi giai
AF_EF_AE_1_, |1

Ta cO6: AMEF# AABC =

= = =—=
AC BC 4B 3 3
L 4= 8C 8 pp BC_10

, AF EF
Co: —=
AC BC 3 3 3 3 3




Bai 3:

Cho tam gidc ABC cO AB=5cm,BC =8cm
AC =7cm. Piém D ndm trén canh BC sao
cho BD=2cm. Qua D ké cic duong thang
song song véi AB va AC, cit 4B, AC lan
lwottai F va E

a. Chirng minh: ABDE# ADCF

b. Tinh chu vi tir gidc AEDF .

Loi giai
a) ABED# ABAC,ADFC# ABAC = ABDE# ADCF

b) Tinh dwoc BE==,ED = % = P, =2AE+2ED =11(cm) .

ING RO




Dang 3: Chirng minh ding thirc canh théng qua céc tam giac dong dang

Bai 1:
Cho hinh binh hanh 4BCD c6 4B=6cm
AD=5cm. Ly F trén canh BC sao cho 2 s oG
CF =3cm. Tia DF cattai 4B tai G F
a. Chung minh: AGBF#ADCF va
AGAD# ADCF b p
b. Tinh d¢ dai doan thing 4G
¢. Chung minh AG.CF = AD.AB
Loi giai

a) AGBF# AGAD; AGBF# ADCF = AGAD# ADCF

BG _ BF
T CF

b. Do AGBF# ADCF = = BG=4= AG=10

G4 AD

C. AGAD# ADCF = = GA.CF =CD.AD, AB = CD = dpcm

Bai 2:

Cho tam giac 4ABC, ké Ax//BC. Tu trung A

diém M cia canh BC, ké mot duong thang
bat ki cit Ax & N, cit 4B & P citcit AC &

B
Q. Chirng minh: LN _ON M c
PM  OM

Loi giai
PM BM

Ta c6: APBM# APAN = (1)
PN AN

Theo dinh li Ta-1ét ta co:

OM _MC _BM )
ON AN AN

——
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PN ON

Tr (1)(2) = P oM

BAI TAP VE NHA

Bai 1:

Cho tam giac ABC co A
BC =10cm,CA=14cm,AB=6cm. Tam  gidc
ABC d6ng dang vé6i tam giac DEF c6 canh X
nho nhét 13 9em. Tinh cic canh con lai cua y
tam gidc DEF . B D C

Loi giai
AB_BC _AC _ 6 _10 _ 14
DE EF DF DE FE DF

Ta c6 AABC# ADEF =

Ta c6 canh nho nhét cua A4BC phai ti 1€ véi canh nho nhét ciia ADEF = DE =9cm

.6 10 14
va —=——=——+

— = = = EF =15cm,DF =21cm.
9 EF DF

Bai 2:

Cho tam gidc ABC c& AB=2cm,BC =3cm,CA=4cm dong dang v6i AMNP. Tinh d6 dai cac

canh ctia AMNP, biét chu vi AMNP 13 36cm.

Loi giai

Tacs: Cuwe _9 _1_ 4B _BC _AC

—=—= = = = MN =8cm, NP =12cm, MP =16cm.
Cpop 36 4 MN NP MP

Bai 3:

Cho tam giac, 14y M trén canh BC sao cho ﬁ—lcg :%. Qua M ké duong thang song song voi

AC cat 4B tai D. Qua M ké duong thang song song voi AB cat AC tai E.
a) Tim cac cip tam gidc dong dang va tim ti s6 dong dang

b) Tinh chu vi cic tam giac DMB, EMC biét chu vi tam giac ABC bing 24cm.

——
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Loi giai

a) Ta co: %=13%=1;C—M=2:>ABDM# ABAC véi ti sb dong dang BM :l,
CM 2 BC 3 BC 3 BC 3
AMEC# ABAC véi ti s6 dong dang % :%

Bai 4:

Cho tam gidc 4BC dong dang véi tam giac MNP theo ti s6 % Tinh chu vi mdi tam giac biét

hi€u chu vi cua hai tam giac 1a 51cm.

Loi giai
Goi chu vi cua tam gidc 4BC va MNP lan luot 1a x va y

vy 1A , 2
Theo gia thiét ta co: izg va y—x=51= x=34cm;y =85cm.
Y

——
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CAC TRUONG HQP PONG DANG CUA TAM GIAC
I. Ly thuyét

A
A. Truong hop dong dang thir nhit (canh — canh — A
canh)
1. Pinh 1y: Néu ba canh cia tam giac nay ti 1 v6i ba
B C B C

canh ciia tam giac kia thi hai tam giac d6 dong dang.

Néu 4B _BC _ CA _ \iBc® A'B'Clecc)
A'B'  B'C' C'A'

Bai 1: Cho hinh vé
a) AABC c6 dong dang vi ADEF hay khong?

b) Tinh ti s6 chu vi ctia hai tam giac 6 2 ‘A
6

Loi giai

a) Ta co: AB _AC _BC 3 _, \uBer ADEF (ccc)
DF DE EF 2
by Cuc _ AB+BC+CA_6+9+12_27 3
C,, DE+EF+FD 4+6+8 18 2

Bai 2: Cho tam giac ABC c6 do6 dai cac canh
ti 18 voi 4, 5, 6. Cho biét: ADFE ~ AACB va

canh nho nhit cia ADEF 1a 0,8cm. Tinh do
dai cac canh con lai ciia ADEF .

Loi giai
Vi ADEF” AABC nén ADEF cling c6 d0 dai cac canh ti I¢ voi 4, 5, 6
Giai st DE < EF < DF = DE =0,8cm
Vi ba canh cua tam giadc ABC c¢6 do dai ti 1€ véi 4, 5, 6 nén ta co:

ZE:iF :F6D:0,2:>EF:1(cm);FD=1,2(cm)

——
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Bai 3: Cho tam gidc 4BC dong dang véi tam gidc 4'B'C'. Cho biét AB=6cm,BC =10cm

CA =14cm va chu vi tam giac 4'B'C' bang 45cm. Tinh d6 dai cic canh cta tam gidc 4'B'C'.

Loi giai

Ta co: AABC” AA'B'C'= B _ BC _ C4  AB+BC+C4 2
4B B'C' CA AB+BC+C'A 3

= A'B'=9cm,B'C"'=15cm, A'C"'=21cm.

Bai 4: Cho tam gidc ABC va mot diém O nam trong tam giac d6. Goi P,Q,R lan luot 13 trung
diém cua céc doan théng 0OA,0B,0C .

a) Chung minh: APQR ~ AABC

b) Cho biét A4BC c6 chu vi bang 543cm. Tinh chu vi APQR

Loi giai

Ta co: AUBC” Ad'B'C'— AB _ BC _ C4 = AB+BC+CAd _2
4B B'C' C'A AB+BC+C'A 3

= A'B'=9cm,B'C'=15¢cm,A'C'=21cm.

Bai 5: Cho tam gidc 4BC dong dang voi tam gidc 4'B'C'. Cho biét BC =24,3cm,CA=32,4cm
AB=16,2cm. Tinh do dai cac canh ctia tam giac 4'B'C' néu:

a) AB—A'B'=10cm b) A'B'- AB=10cm

Loi giai

, 16,2 24,3 32,4
Ta co: = =
A'B' B'C' (C'A'

a) Tinh duogc: 4'B'=6,2cm = B'C'=9,3cm; A'C'=12,4cm

b) Tuong tu tinh dugc: 4'B'=26,2cm = B'C'=39,3cm; A'C'=52,4cm

Bai 6: Cho tir giac ABCD cO AB=3cm, A 1 B
BC =10cm, CD =12cm, AD =5cm, dudng chéo
BD = 6cm . Chimg minh rang: 10
a. AABD ~ ABCD | /s
b. ABCD la hinh thang.
D 12 C

——
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Loi giai

a) Ta c6: %=%=%:>AABD~ABCD(CCC):>ﬁ):ﬁ?:ABNCD

b) Tacd 4B//CD (chung minh trén) = 04ABCD 1a hinh thang.

Bai 7: Cho tam gidc 4ABC vudng tai 4 c6 BC =10cm, AC =8cm va tam gidc 4'B'C' vuOng tai
A' cO B'C'=5cm, A'C'=4cm

a. Chtrng minh rang: AABC# A4'B'C’

b. Tinh ti s6 chu vi cia AABC va A4'B'C'

Loi giai
a) Xét cac tam giac vudng AABC va AA'B'C', theo dinh 1y Pytago tinh duogc:
AB=6cm,A'B'=3cm = 4B = e = & :2:>AABC~AA'B'C'(ccc)
A'B'" B'C' C'A'
AB BC CA AB+ BC+C(CA

b) Ta co: = = =0)=
A'B" B'C'" C'A' A'B+B'C'+C'4'

= ti sO chu vi la 2.

Bai 8: Cho tam gidc ABC. Cac dudng cao AF,BK,CL cit
nhau tai H. Tu 4 ké Ax vudng gbc voi 4B, tr C ké Cy
vudng goc v6i BC. Goi P 1a giao diém ctia Ax va Cy P
a. Chung minh tir gidc AHCP 1a hinh binh hanh

b. Ly O 1a trung diém cua BP. D,E lan luot 13 trung

diém ctia BC va AC . Chtng minh rang: AODE# AHAB . 1, .

Loi gidi
a) T& gidc AHCP c6 céc canh d6i song song nén 1 hinh binh hanh
b) Ta c6: OB=0P=04=0C nén O la giao diém cac duong trung tryc cila cac canh
BC,AC,AB = OD L BC,OE 1 AC

Lai co6: OD =%PC =%AH,OE =%BH,DE =%AB = AODE# AHAB(ccc)

——
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Bai 9: Cho tam gidc 4BC. Piém M thudc canh BC sao

cho AAj—g =%. Ké MH //AC(H € AB); MK /| /AB(K € AC)

a) Tinh do dai MB,MC biét BC =25(cm)

b) Tinh chu vi tam gidc 4BC khi biét chu vi AKMC bang
30cm

c. Chung minh: HB.MC = BM .KM

Loi giai

, MB 2 MB MC BC
a)TacOo —=== = = =
MC 3 2 3 5

Core NS

5= MC=15(cm),MB =10(cm)

b) AKMC" AABC = 50

ABC 3

c) AHMB” AKMC(” AABC)zﬂ:@ (dpcm).
KM CM

——
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B. Truong hop dong dang thir hai (canh — géc — canh)
1. Pinh 1y: Néu hai canh cta tam giac nay ty 1& vé6i hai
canh cua tam gidc kia va hai géc tao boi cac cdp canh do

bang nhau, thi hai tam giac d6 dong dang v6i nhau

z ~ B
Néy; 28 _ BC. :B=B"= AABC" A4'B'C'(cgc)
A'B' B'C"

Bai 1: Hinh thang vudéng ABCD c6: A=D=90, A
AB =4cm
BD =6cm,CD =9c¢m . Tinh BC?

Loi giai
Xét AABD va ADBC, co:
D( lz)A—B=£ 2 — AABD ~ ADBC = A = B =90’
DB DC 3

Xét AABD(?} - 900) = BC =/45(cm)

Bai 2: Cho tam gidc 4BC cO cac canh AB=24cm
AC =28¢m. Puong phan gidc goc 4 cat canh BC tai D.
Goi M,N lan luot 1a hinh chiéu cua cac diém B,C trén

duong thang 4D .

, , + BM
a) Tinh ti s0 —
CN

b) Chimg minh AM _ DM
AN DN

Loi giai
BM BD AB 6

a) Ta c6: BM //CN(L AD)= ABMD ~ACND = ——=——="—=—
CN CD AC 7

b) A4BM ~ AACN (cge) =

AM DN (_ BM
AN DM\ CN )

——
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Bai 3: Cho tam gidc ABC cO AC =8cm,AC =16cm. GOi
D va E 1a hai diém 1an lugt trén canh 4B va AC sao
cho BD = 2¢m, CE =13¢m. Ching minh rang

a. AAEB ~ AADC

b. AED = ABC, cho DE =5cm. Tinh BC?

C. AE.AC=AD.AB

Loi giai
a. AAEB# AADC(cgc)

J4 \ J4 AE AB 1 ~
b) Xét AAED va AABC,cO: —=——=— va 4: chung
AD AC 2

— AAED# AABC(cge) = AED = ABC

c. Vi AAED# AABC:>A—E :A—D:> AE.AC = AB.AD
AB  AC

Bai 4: Cho hinh vudéng ABCD. Trén canh BC lay diém
E, tia AE céat duong thang CD tai M, tia DE cat
duong thang 4B tai N, Ching minh rang:

a) ANBC ~ ABCM

b) BM LCN

M

Loi giai
BN _BE _ BN _BE
CD EC ~ BC EC
AB _BE _ BC _BE
CM EC  CM EC

a. Xét AEDC, ¢O: BN //CD =

M

Xét AECN , ¢6: AB//CM = )

T (1)2) = ZX 2 BC .5 _ 62 90° = ANBCH ABCM (cge)
BC CM

—~

b. ANBC# ABCM = C,=M,C,+C, =90° = C, + M =90° = CHM = 90"

——
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Bai 5: Cho tam gidc 4BC vudng tai 4, duong cao A
AH . Goi M,N la trung diém cua CH va AC. Nbi )
4 A 1
AM.MN. Liy G thude AM sao cho GM =_Gd. 8
1

Chung minh rang

. ? | ?
a. AGAH ~ AGMN B H o+ oM
b. H,G,N théng hang.

Loi gidi
a. Ta co: 4 =M, (so le trong) va AH =2MN

Al = Ml
AG  AH (= AGAH# AGMN(cgc)

MG MN
b. AGAH# AGMN = AGH = MGN; AGH + HGM =180"

— MGN + HGM =180" = HGN =180°

Bai 6: Cho hinh thoi ABCD, A4=60°. Qua C ké E
duong thang d cit cac tia d6i cua cac tia B4, DA theo

thi ty tai £,F . Ching minh rang

o EB_AD
" AB DF

b. AEBD# ABDF

c. BID =120°(DE N BF =1I)

Loi giai

EB EC
a) Taco: BC//AF = —=— (hé qua talét) (1
) 22 (hé quatalén) (1)

cp/14B=EC - 22 (o raren2) = EE - AP
CF  DF AB  DF

EB AD EB BD — ——
b) —=—=——=—;EBD = BDF =120° = AEBD# ABDF
AB DF BD DF




¢) AEBD =ABDF = D, =F;E =B;F +B, =D, =60° = B, + D, = 60° = BID = 60" (dpcm)

Bai 7: Cho tam giac ABC c¢6 AB=6cm,AC =1,5cm
BC=9cm. Trén tia d6i cla tia 4B liy diém D sao
cho 4D =AC

a. Chung minh rang: A4BC# ACBD

b. Tinh CD

c. Ching minh rang: BAC =2ACB

Loi giai
a. Ta cO: BD =13,5¢cm

Bl 6_2_BC
BC 9 3 BD ;= AABC# ACBD(cgc)

B: chung

b. Ta co6: AABC# ACBD = g—g = A—g = CD =11,25(cm)

¢) AABC# ACBD = C, = D;BAC =C+ D =2D (gbc ngodi tam giac).

Bai 8: Cho hinh chit nhat ABCD. Goi H la chan R

duong vudng goc ké tir 4 dén BD. Ly diém E trén -

DH, K trén CB sao cho %z% Ching minh : o
rang: H

a. AADE# AMCK L

b. AAEK# AADC D

c. AEK =90°

Loi giai

a. Goi O la giao diém cua hai duong chéo, co:




AAOD va ABOC can = D, =C,

Xét AAOD va ABOC co:

H=B=90"D, = C:AADH#AACB(gg):g—Zc)zﬂ()
Ma %:%( N2 =L _DE b _C - AMDE# AMCK (cge)
K DCCK
A=

b) AADE#AACK:> AE AD AE AK
4K DC T AD  KC

— o — o~

Ta co: DAC = A+EAC EAK = A +EAC = DAC = EAK(A“—A)

AEK va AADC, c6: EAK = ﬁ%:j—g AAEK# AADC(cgc)

c. AMEK# AADC = AEK = ADC = 90°

Bai 9: Cho tam giac ABC vuong tai A, AB=Ilcm,
AC =3cm. Trén canh AC léy cic diém D,E sao cho
AD = DE = EC

a. Tinh do dai BD

b. Chimg minh: ABDE# ACDB

c. Tinh: DEB+DCB

Loi giai
a. Ap dung dinh li Pytago = BD =~/2(cm)
b. DB _ %(— £) ABDE# ACDB(c—g—c)
DC DB

— e~~~ -




Bai 10": Cho tam giac 4BC cantai 4 va M la trung
diém cua canh day BC. Mot diém D thay ddi trén
canh 4B. Léy mot diém E trén canh AC sao cho

MB?
BD

CE =

. Chiing minh:

a. ADBM# AMCE
b. ADME d6ng dang voi hai tam gidc trén

c. DM la phan giac cua BDE, EM la phan giac cua

CED
d. Khoang cach tir M dén DE khong doi khi D thay
d6i trén 4B

Loi giai

2
a) Ta co: CE=MB :>CE=MB:>CE MC 3 .B= C:>A#A(cgc)
BD MB BD ~MB BD’

CM  BD MB BD

b) A A=
ME DM~ ME DM
B=M,
Xét ADBM va ADME, cO: iy pp + = ADBM# ADME(cge) = ADBM# AMCE# ADME
ME DM

c. ADBM# ADME = D, = D, = DM 13 phan giac BDE
ADME# AMCE = E, = E, = EM 13 phan giac DEC
d. T M ké MH 1 AC,MI 1 DE

Ta c6 M nam trén phan giac cia CED = MI = MH , ma MH khong d6i.
Vay MI khong doi khi D thay d6i trén AB.

——
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C. Truong hop dong dang thir 3 (géc.goc)
1. Pinh 1y: Néu hai géc cua tam gidc nay lan luot

bang hai géc cta tam giac kia thi hai tam giac do

dong dang. B' C'
Néu A= 4%B=B"'= ABC# AM'B'C'(gg)
Bai 1: Cho tam giac ABC cO6 AB=6cm,AC=9cm, D
thudc AC sao cho 4BD=C. Tinh 4D?

D

Loi giai
Xét AABD va AACB, coO:
{/ﬁih””f’ — AMBD# AMCB(gg) =22 =8P _AD _ ip4em
ABD =C AC CB 4B
Bai 2: Cho tam gidc ABC c¢6 AB> AC. Pudong phan
gidsc AD. Ly diém E trén canh 4C sao cho
CED = BAC 3
a. Tim tam giac dong dang v6i A4BC
b. Chtng minh rang DE = DB
C

Loi giai
DE DC

Ta c6: AABCH# ADEC Z_u
a) Ta co (gg):>AB AC()

; .o~ _DC 4 DC DB
b. Xét AABC, cO: 4 =4,= C_4C_DC_
DB AB AC AB

)

DE DB
=——= DE = DB (dpcm).

T (D) ==

——
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Bai 3: Cho A4BC ¢6 AM 1a phan giac BAC(M e BC). A
Ké tia Cx thudc nira mit phang bd BC khong chira
A sao cho E&:%ER’ Goi N la giao diém cta Cx

va tia AM . Chirng minh:

a) BM .MC = MN.MA M
b) AABM# AANC

¢) Tam giac BCN can N

Loi giai
a) Xét ABAM va ANCM , cb: BAM = MCN; M, = M, = ABAM# ANCM (gg) = BM.MC = MN.MA

b) Tir cAu a = ABM = CNM = AABM# AANC (gg)

“ A . , BM MN
c) Tr cau a ta lai c6: — =——= ABMN# AAMC (cgc)
MA  CA

:m:@:%ﬁ;

Cé: NBM = BCN = dpem.

Bai 4: Cho hinh chir nhat 4BCD, ké DH L AC=H . N

Goi M,N,K lan luot 1a trung diém cua BC,AH,DH
a. T gidc MNCK 1a hinh gi?
b. Chung minh AADN# ADCK K

c. DN L MN D C

M

Loi giai
a) Ta co6 KN //MC,KN = MC = OMNKC la hinh binh hanh

b) Ta c6 AADH# ADCH(gg) = 22 = A1
CD DH

——
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1 o (4 _av
AN:NHZEAH,DK:HKzaDH: CD DK

~

4, =D,
c) Cach 1: Ching minh H la tryc tam cia tam giac

D. = N (slt N =C
Cich2: 2=N6 )}: 1= }:DNLMN

D,=C, KNM = KCM (hbh)

Bai 5: Cho hinh binh hanh 4BCD, qua D ké duong
thang cit AC,4B,BC lan luot tai I,M,N. Ching

minh rang:

a. AAID# ACIN B
b. AADM# ACND I
c. AM.CN = AB.AC

d.DI* = IN.IM (kho)

Loi gidi
a) ta co6: AAID# ACIN(gg)

b) AADM# ACND(gg)(DAN = CND, N = D)

. Al AM ., . Al AD
c) AICD, c6: AM //CD = —=—— (H¢ qua Tal.et) ma: — =——(AAID# ACIN)
IC CD IC CN

Vay: AD = AM = AM .CN = AD.DC = AB.BC
CN DC

d) Xét ACIN, c6: 4D/ CN =2 4D 3
IN CN

Xét ADM , cb: AM 11 DC =M _AM 4y Ma adpm# acnD = A2 - AM (5
ID CD CN CD

D _M

S = ID* = IM.IN
IN

T (3)4)(5) =

——
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Bai 6: Cho tam gidc ABC(A4B< AC), phan gidc AM .

O mién ngoai tam giac v& tia Cx sao cho BCx=BAD.
Goi N la giao diém ciia Cx va 4AM . Chimg minh
rang: .

a. BM .MC = MN.MA =

b. AABM# AACN
c. ABCN can

d. AM* = AB.AC-MB.MC

Loi giai
a. ABAM# ANCM (g — g) = BM .MC = MN.MA

b) Thcaua = ABM = CNM = AABM# AANC(gg)

BM M.
c. Tucaua, cod: >—-= MN = ABMN# AAMC(cgc)
MA CM
Z;Z MN _ ABMN# AAMC(cgc) = NBM = CAM = %ER — NBM =BCN d.

AAMBH MCN(g - g) =M A8 44N = aB.AC()

AC AN
AAMBH ACMN(g - )= M- MB . 4ur 4N = MB.MC(2)

CM MN

Trir ting vé cta (1) va (2) ta dugc: AM(AN — NM) = AB.AC — MB.MC <> AM* = AB.AC — MB.MC

Bai 7: [GVG Tinh 2016 —2017]
Cho hinh binh hanh ABCD c6 duong chéo 4C 16n
hon BD. Ttr C ha cac duong vudng goc CE,CF lan B C

luot xudng cac tia 4B va AD. Chimg minh rang:

AB.AE+AD.FA= AC . H

Loi giai

——
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Ké BH L AC=H,DK L AC=K
AABH# AACE(gg) = AB.AE = AC.AH(1)
AADK# AACF (gg) = AD.AF = AK.AC(2)

(1)(2) = AB.AE + AD.FA=AC(AH + AK) = AC*(AH = AK)

Bai 8: Cho tam gidc déu 4BC, goi M 1a trung diém
clia BC. Mot gbe xMy =60° quay quanh diém M sao x
cho 2 canh Mx,My ludn cit canh 4B, AC lan luot tai
D va E. Ching minh: b/ 1T T\E

2
a. BD.CE = BC

b. DM,EM lan luot 1a tia phan gidc cta cac goc
BDE;CED

c. Chu vi tam gidc ADE khong d6i

Loi giai
a) Ta di chung minh: ABDM# ACEM
A A — —~ — BD CM
Co: B=C;D, =180"-60"-M, =120° — M,, M, =180° - M, = ABDM# ACEM (gg) > —=——
BM CE
2
— BD.CE =CM.BM =2
b. Ta di chimg minh ABMD# AMED
|22
Do: ABDM# ACEM = —=—<<BM ME
CM EM |~ —
B =DME =60

(do BM =CM )= ABMD# AMED(cgc) = D, = D,
Chimg minh twong tu ta co: E =E,
c. Goi H,1,K 1a hinh chiéu cia M trén AB,DE, AC

Chting minh: DH = DI;EI = EK

——

15

'




Chu vi AADE = AD+ AE + DH + EK = AH + AK =2 4K .

Bai 9: Cho tam giac ABC va d 1a dudng thing tuy ¥

A
qua B. Qua E la diém bat ky trén 4C, v& dudng
thang song song v4i AB,BC, lan lugt cit d tai M va . E ;
N. Goi D la giao diém cua ME va BC. Puong \/F D/\/

, , N , . B C
thang NE cat 4B va MC lan luot tai F va K. w

Chung minh ¢

a. AAFN# AMDC
b. AN //MK

Loi giai
a) Ta c6 BFED la hinh binh hanh
— BF = ED, FE = BD = BF.BD = FE.ED(l)
ABFN# AMDB(gg) = NF.DM = BD.BF(2)
AAEF# AECD(gg) = AF.CD = EF.ED (3)

NF_CD

Tu (1)(2)(3) = SRV AAF AN# AMDC (cgc)

b. Ta chi ra dugc: FAN = EKC = AN / /MK

——
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BAI TAP TONG HQP

Bai 1: Cho A4BC(4=90",4B< AC). V& dudng cao
AH (H e BC). Ly diém D d6i xtmg véi B qua H

a. Chung minh A4BC# AHBA B
b. Qua C dung dudng thang vudng goc véi tia AD
cit AD tai E.Ching minh rang AH.CD = CE.AD

c. Chtng minh rang AHDE# AADC
d. Cho 4B =6cm,AC =8cm . Tinh dién tich ADEC

e. AH cat CE tai F. Chtng minh t& giac ABFD 1a A
hinh thoi.

Loi giai
a) Ta co: AABC# AHBA(gg)
b) Tt AdHD# ACDE(gg) = AH.CD = CE.AD
c) AHDE# AADC(c-g—c)

d) S, = %AB.AC =24(cm®)

BC =10cm; BH =3,6cm = BD =17,2cm; DC =2,8cm

Ta co: ADECH ABAC(g.g) = S2ec - PCy g 176
S,. BC 625

e) Theo ¥ d c6: ADEC# ABAC => DEC = BCA;CH L FA= AACF = HA = HF

ma BD L FA=H = t giac 1a hinh thoi.

——
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Bai 2: Cho tam giac 4BC nhon. Ké cac duong cao
BE va CF cét nhau tai H

a. Chung minh: AE.AC = AB.FA;AAEF# AABC

b. Qua B ké duong thang vudng goc v4i CF cit tia
AH tai M, AH cit BC tai D. Ching minh rang
BD? = AD.DM

c. Cho ACB=45" vaké AK vudng goc v6i EF tai K.

Tinh ti s& 4z

AKE

d. Ching minh A4EB# AHEC;AAFC# AHEC

e. Chung minh A4B.AC = BE.CF + AE.AF .

Loi giai
a. AAEB# AAFC(g.g)=> AE.AC = AF.AB = AAEF# ABC(cgc)

b. AADB# ABDM (gg) = BD* = AD.DM

2
c. AFH# AMKE(gg) = 4 (A—Hj
AKE AE

Bai cho ACB =45" = EAH =45" = AAEH vudng can tai E

= AE = HE = AH* = AE*+HE* =2 AE* :‘gfﬂzz

AKE

d. Ta c6: AAEB# AHEC(gg)= AE = AB2E . g = 4p £E
HC HC

Ta c6: AFCH AHEC(gg) = AF = AC. 2L .cF = 4c.£E
HC HC

e. Tu do ta co:

2 2
AE AF = AB.AC.H—EZ;BE.CF = AB.AC. CE2
HC C

= AE.AF + BECF = AB.AC.{

HE* + CE?

C2

} = AB.AC(dpcm)

——
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Bai 3: Cho tam gidc ABC vudng tai 4(AB<AC). Ké
AH | BC=H. Goi E va F lan luot 13 hinh chiéu cta
H trén AB va AC

a. Ching minh: AH’ = AE.AB

b. Chimg minh: AAFE# AABC

c. Lay M d6i xtmg véi 4 qua E, tia MH cat canh
AC tai N. Ching minh ring ABH=ANH Vva
FE//HN

d. Goi 0 1a trung diém cta BC;AO giao v6i HN tai

N <o i1 A S
K. Cho biét ACB=30" . Hay tinh ti sO =X,

HCA

Loi giai
a. Ta c6: AAEH# AAHB = AH’ = AE.AB
b. Goi I 1a giao diém ctua AH va EF . AAEI cin = AEF = EAH
Ma EAH = ACB = AEF = ACB
c. Taco EI 1a duong trung binh cua AAMH
— FE//HN = ANH = AFE(slt)
mit khac
ABC = AFE(vi: AAFE ~ AABC) = ABH = ANH
d. Ta c6 AOC can = 0AC = ACO =30"()
Lai c6 HAN =60° va
ANH = HAN(= AFI) = AKN =180° - (KAN + KNA) =90° = 4K L HN

S

AAHN déuva N 1a trung diém cta AC =S, =28,y = AK.HN = 2K

HCA

L
>

KN
HN

1
4
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Bai 4: Cho hinh vudng 4BCD, lay diém E la trung

diém cua 4B. Qua D ké duong thing vudng goc voi : : =
CE tai I cit BC tai F

a. Chung minh ACIF# ACBE . 4
b. Ching minh IC* = IF.ID ;

c. Chung minh A4ADI can

d. Goi K la trung diém cua DC,4K cit DF tai H. ’ : ‘
Tinh dién tich t gidc KHCI biét AB = 6cm

Loi giai
b. Tt IFC = ICD(phu.ICF); CIF = CID = 90"

c_IF

= AIFC# AICD(gg) = D = IC* = IF.ID

c. Goi 4D 1a trung diém ctia CD = 0AECK 14 hinh binh hanh = 4K //CE = HD = HI, AK 1 DI
Ta c6 AAHD = AAHI(cgc) = AD = Al < AADI can

d. Te¢ giac KHCI 1a hinh thang vubng co dién tich 12‘15KH,C=—(HK+2IC)'IH

- Ta cd KD =KC =3cm=> AK =DA*> + DK* =3/5(cm)

- Xét ADAK# AHDK (gg) = DK *= AK.HK = HK = %(cm)
z : A . . : , 65
Ap dung tinh chat duong trung binh trong tam gidc, ta c6: CI =2HK = —~

65

HI = HD =\ DK* - HK* = HI :Ts(cm) =S =25—7(cm2)

——
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ON TAP CAC TRUONG HOP PONG DANG CUA TAM GIAC VUONG
A. Ly thuyét
1. Ap dung céc trudng hop dong dang ciia tam giac vao tam gidc vudng
Hai tam giac vudng dong dang véi nhau néu:
a) Tam gidc vudng ndy c6 mot goc nhon bang goc nhon cia tam giac vudng kia
b) Tam giac vuong nay c6 hai canh goc vuong ti 1¢ voi1 hai canh goéc vuong cua tam giac
vuong kia
2. Déau hiéu dic biét nhan biét hai tam giac vudng dong dang
Néu canh huyén va canh goc vudng cia tam giac vudng nay ti 1& véi canh huyén va canh goc
vudng cua tam giac vudng kia thi hai tam giac vudng d6 ddng dang.
3. Ti s6 dudng cao, trung tuyén, phan giac ciia hai tam giac dong dang
a) Ti s6 hai dudng cao twong tmg cua hai tam giac dong dang bang ti s6 dong dang
b) Ti s6 hai duong trung tuyén ciia hai tam giac dong dang bang ti s6 dong dang
¢) Ti s6 hai duong phan giac cta hai tam giac dong dang bang ti s6 dong dang
4. Ti sb dién tich cuia hai tam giac dong dang
Ti s6 dién tich cua hai tam giac dong dang bang binh phuong ti sé dong dang

B. Bai tap

Dang 1: Sir dung trudong hop dong dang goc - goc

Cach gidi: Hai tam giac vudng dong dang véi nhau néu tam gidc vudng nay ¢ mot goc nhon

bang goc nhon cta tam giac vuong kia.

Bai 1: Cho tam gidc 4BC vuong tai 4, A
duong cao 4AH
a. Cho HB =9cm,HC =16cm . Tinh AH, AB, AC s 20
b. Ching minh rang: 4H* = HB.HC 12
AB* = BC.BH
B 9 H 16 C

Loi giai

a) Xét AAHB va ACHA, co:

——
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H,=H,=9%"

ABH =CAH

b) Ta co: AABH# ACBA(gg) = AB* = CB.CH

} — AAHB" ACHA = AH’ = CH.BH = AH =12(cm)

Bai 2: Cho tam gidc 4BC vudng tai 4 (
AB<AC).Ké 4H 1 BC=H. Goi E,F lan luot
1a hinh chiéu ctia H trén 4B, AC.

a) Chirng minh: 4H’ = AE.AB

b) Chirng minh: AAEF” AACB

¢) Lay M ddi xtmg v6i 4 qua E, tia MH cét
canh AC tai N. Chung minh ABH = ANH va

EF //HN

Loi giai

c) Ta cd HMA=BAH = ACB= AABC" AANB(gg)

= ABH = ANH

Do AFE = ANH = ABH = EF | /MN .

Bai 3: Cho tam gidc 4BC vudng tai 4,
duong cao AH. Goi M,N lan luot 13 trung
diém cta AH,BH . Goi O la giao diém cua
AN voi ¢M . Chimg minh rang:

a) AABH" ACAH

b) AABN" ACAM

Cc) AN L CM

d) AH* =4CM .MO

Loi giai

a) Ta co: B=4, (phu BAH ); H, = H, =90"

AH _AC _AM
BH AB BN

= AABH# ACAH (gg) =

——
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A AM  ~
b) Ta co: —C:—;B = A = AABN# ACAM (cgc)
AB BN

C) AABN” ACAM = 4, =C,
Goi O 1a giao diém ctiia CM va AN. Xét A40C, c6: OAC+ ACO = 5,R:+22 =90° = 0 =90"

AM MO
d) AAMO# ACMH (0g) = 22— = 22
) (gg) oo M

2
— AM .MH = MC.MO = AM* = MC.MO = (%j = MC.MO = AH* = MC.MO (dpcm)

Bai 4: Cho hinh binh hanh 4BCD c¢6
AC>BD. Ké CE1AB=E;CF LAD=F va

E

BH 1 AC=H, DK 1 AC =K. Chiing minh:

AB  AH B c
a —=— K
AC AE
b. AD.AF = AK.AC ’
-
C. AD.AF + AB.AE = AC? A D F

Loi giai
AB _AH

Ta cd: AAHB# AAEC —_—
a) Ta co (gg):>AC AE()

b) Tuong tu ta co:
AAKD” AAFC(gg)= AD.AF = AK.AC(2)
c) Tir (1)(2) = 4B.AE = AC.4H (3)

Liy (2)+(3) ta dugc: AD.AF + AB.AE = AC* (dpcm).

——
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Dang 2: Sir dung trudong hop dong dang canh goc canh va canh huyén canh géc vudng

Cach giai:

- Néu mot canh huyén va mot canh goc vudng cia tam giac vudng nay ti 1& véi canh huyén va
canh goc vudng ciia tam giac vudng kia thi hai tam giac vudéng d6 dong dang

- Tam giac vudng nay co6 hai canh géc vudng ti I¢ véi ai canh goc vudng cua tam gidc vudng

kia thi hai tam giac vudng d6 dong dang

Bai 1: Cho hinh chr nhat 4BCD. Ké DE b .
vudng goc v6i AC tai E. Goi M,N,P lan
P
9 o & 2 9 z K
lugt 1a trung diém cua BC,AE va DE . Chung 7
minh: E Ll
A, —— = .
DC DE
” |_
b. AAND” ADPC A B
c. ND 1 NM
Loi giai
: \ , ;I:chung
a) Xét AADE va AACD,co: __— °_ = AADE# ACD(gg)
AED = ADC =90°

b) Ta c6: AADE# AcD = AL _DE _ AE _AD AN
AD CD DE DC DP
Chung minh dugc: = AAND” ADNC(cge)

¢) P la truc tam tam gidc CDN = CP L DN(1)

T giac MNPC 1a hinh binh hanh = MN //PC(2)= MN 1L DN




Bai 2: Cho tam gidc 4BC cantai 4, goi H 1a
trung diém cua BC. V& HE vudng goc véi
AC, goi O la trung diém cta HE. V& BK
vudng goc véi AC,BE cat A0 tai I

a. Chirng minh: AAHE# ABCK

b. Chiing minh: AE.EK = BK.OE

c. Chtiing minh: 04 1 BE B H

Loi giai
a) Xét AAHE va ABCK , c0:

AEH = BKC =90°; HAE = CBK = AAHE# ABCK (gg)

b) Ta c6: AAHE” ABCK (gg)= AE _HE O
BK CK EK
= AE _BK = AAEO” ABKE(cgc)
EO E

c¢) Theo cau b, co:

AAEO# ABKE(c— g —c) = EBK = EAI; KBE + EBK =90° = KEB + EAI = 90"

Bai 3: Cho tam giac 4BC, tryc tam H. Goi

A

M, N lan luot 1a trung diém cta BC va AC.
Goi 0 1a giao diém cac dudng trung truc cia

tam gidc, G la trong tdm tam giac ABC.

Chung minh
a) AOMN” AHAB = AH =20M

b. Chirng minh AHAG” AOMG

c. Badiém H,G,0 théng hang va GH =2GO.

Loi giai
a. Ta c6 MN la duong trung binh A4BC

— MN //AB,MN :%AB

Chung minh duoc:




AAHB® AMON(g —g)— 2 _ 48 _,

OM MN
b. 74G =oma: M - %(= lj — AHAGH AOMG(cgc)
AH G4\ 2

c. AHAG" AOMG:%zz;/TG?I:o/Gﬂ — OGM + HGM =180° = H,G,0 thang hang.

——
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Dang 3: Ti s6 dién tich ciia hai tam gidc dong dang

Cach giai:

Ta co: Ti s6 dién tich cia hai tam gidc dong dang bang binh phuong ti s6 dong dang

Bai 1: Cho tam gidc 4BC vudng tai 4 co N
AB =6cm, AC = 8cm. Léy diém M trén canh
AC sao cho AM = 4B. Ké ME | BC=E.

a) Chirng minh CM.CA=CE.CB.

b) Tia B4 va tia EM cit nhau tai N, dudng
thang BM cit CN tai F. Chung minh

AAMB# FMC va tam giac ACN vudng can.

¢) Tinh ti s6 dién tich cua hai tam gidc BFN

=0

va tam gidc MFC.

Loi gidi
b) Ta c6 AAMB# AFMC(gg), ma AAMB vudng can = AFMC vudng can = FCM =45

AANC vudng tai A ¢c6 ANC =45° = AANC vudng can.

2
C) ABNF# AFMC(gg)= Do _ (ﬂj =49.
Sure  \CM

Bai 2: Cho tam gidc 4BC vudng tai 4,

duong cao AH . Tia phan gidc ABC cit H & ’ H

D vicat AC & E Z
a. Chung minh rang:

AABE” AHBD;AAHB” ACHA; AABC” AHBA

b. Ké phan gidc AM cla BAC(M eBC), cho A E O

AB =6cm, AC =8cm . Tinh
+) BM,CM
S

+) SABE .~ AHB

H
SBHD S CHA

c. Ké phan gidc HO cta AHC (OeAC).




Chung minh rang o4 _4B
oCc AC

d. Biét P, =24cm,P,,. =12cm,P,,, =9cm. Tinh

>* AHB

cac canh cia AABC

Loi giai

2
b, Sase _ (;_f]j . AABC" AHBA=> HB =3,6¢m

SBHD
— SABE zé

SBHD 9
S i (A_Bj _16
Se \AC 9

AH _AB A0

C. AABH# ACAH = = =
CH AC OC

d. P =£ 3
P.,, BC

=Z:k(keN*):>AB=3k;AC:4k:>BC=5k:>12k:24<:>k=2:>AB,BC,AC

Bai 3: [Ba Dinh, 2016 - 2017]

Cho hinh chir nhat 4BCD c¢6 AB=8cm,
AD =6cm, hai duong chéo AC va BD cit
nhau tai 0. Qua D ké duong thang 4 vuong
goc voi BD,d cat BC tai E

a. Chimng minh: ABDE” ADCE

b. K& CH vubdng gbéc voi DE tai H. Ching
minh DC* =CH.DB

c. Goi X 1a giao diém ctia OE va cH.CMR

K la trung diém ctia CH va tinh Senc
EDB

d. Ching minh OE,CD,BH d6ng quy

(0)

Loi giai

c. Do BD//CH (cung vudng goc voi1 DE)




HK CK
OD OB

_EK
EO

ma Oe BD,K e CH =

(==——)= KH =CK

2
ACHE# ABDE(CH /| BD) = 255 =(CH j _236
S,., \BD) 625

d. Gia str €D giao v6i BH tai I, chimg minh duoc ADOI” ACIK(c- g —c)=> DIO = CIK

Ma: DOI +OCI =180° = OCI + Clk = 180° = O, 1,K....<> [ € OE

Bai 4: [Cudi nim 2017 — 2018]
Cho hinh chitr nhat 4BCD ¢O0 AD=6cm, r X
AB =8cm . Hai duong chéo 4C va BD cit K
nhau tai 0. Qua D ké duong thiang dJ Y I
vudng goc v6i BD,d cat BC tai E =
a. Chung minh rang: ABDE” ADCE
b. K& CH vuong goéc véi DE tai H. . D
Chtng minh rang: DC* = CH.DB
c. Goi K 1a giao diém cta OE va HC.
Chtng minh K 1a trung diém cua HC.
Tinh ti s6 gitta dién tich tam gidc ECH va
dién tich tam gidc EBD
d. Chimg minh ba dudng thing
OE,CD,BH dong quy.
Loi giai
a. ABDE ~ ADCE(gg)
b. apcB” acip =L -PB _ cpr_cnpp
CH DC
c. CH //BD(L BD)= 15 _ KE _KC " 4inh Iy TaLet)
OD OE OB

ma OB=0D (do 4BCD la hinh chitr nhat ) = HK = CK = dpcm
- Tinh duwoc BD =10cm,CD = 8cm

T cAu b, ta cd CH =CD*: BD = 64:10 = 6,4(cm)

——
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2 2
Lai c6: AECH” AEBD(gg):>SEi=(C—Hj =(6’4j _26
S, \BD 10) 625

d. Goi I 1a giao diém ctua BH va CD va O' 1a giao diém cua EI va BD, K' 1a giao diém cua
EI va CH . Ta s& ching minh O' 1 trung diém cta BD

Vi CH//BD:Q:E:BD:DE:OD:O'B:O'DhayO' 1a trung diém cua BD
HK' HI HC HE HK'

— EI di qua 0. Do viy OE,CD,BH d6ng quy.

Bai 5: [Cudi nim 2015 — 2016]

>

Cho tam gidc ABC vuong tai 4 (
AB < AC), dudng trung tuyén 4AM . Qua

M ké dudng thang vudng goc v6i AM F
cit AB tai E va cit AC tai F. Ké B s
AH | BC(H e BC), AH cit EF tai I. | —m ‘

Chtng minh rang:

=1

a. BAM = ABM
b. ACB=AEF tr d6 suy ra
AMBE# AMFC

C. AB.AE = AC.AF

2
4. Sasc _ ( AM}
S Al

Loi giai
a. AABM can tai M = BAM = ABM
b. ACB+BAC =90° = AEF + BAM
BAM = ABC = ACB = AEF
= AMBE ~ AMFC(g - g)

c. MBC" AMFE(gg) =25 - AC

AF  AE

= AB.AE = AC.AF

10
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d. AAEI cantai I (AEI = EAl = ACB)= EI = [A=> AAIF can tai | :>AI=%EF<:>EF:2AI

Talai c6: BC=24M

2 2
Do AAFE ~ AABC = Sasc _ (EJ _ [ﬂj
B Al

Bai 6: [Cudi nim 2016 — 2017]
Cho tam gidc 4BC wvudng tai 4, co

BC =5cm, AC =3cm. Trén tia d6i cua tia

CB lay diém D sao cho CD=6cm. Qua b
D ké dudng vudng goc véi BD cat AC
tal E

a. Chung minh rang: A4BC# ADEC

b. K¢

AH 1 BC(H € BC); DK 1 CE(K < CE).
Chung minh rang: CH.CD = CK.CA

c. Tinh d6 da1 CE va KD

d. V& duong phan giac BM cua

ABC(M e BC).cMR - M4 _ EK
MC ED

Loi giai

a. AABC” ADEC(gg)

b. AHC® ADKC(gg) = 2 - AC _ chep = ck.ca
CK DC
c. aMBC" ADEC=E L _5 B —10(em)
BC AC

Vi tam giac DCE vudng tai D, &p dung pitago = DE = 8(cm)

ADKE" ACDE =22 _DE _8 4 _ D 48(cm)
CD CE 10 5

AB MA

d. Ap dung tinh chat dudng phan giac ta co: Tl M—(l) ;AABC” AKED(2) =

MA _EK
" ED’

——
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