(@)
)
<
Q
S
Q
4
(d d dd)

A

Q Tém tit ly thuyét
N\

Dinh nghia 6. Ti giac ABCD la hinh gom bon doan thiang AB, BC, CD, DA trong do,
bat ki hai doan thang nao ciing khong cling nam trén ciing mot dudng thing.

A
A
B D .
C
C B
a) b)

- Tt gidc loi: T giac 16i 1a t& gide luon ndm vé mot nia mat phang c6 bs 1a dudng
thang chita bat ki mot canh nao ctia tit giac (hinh b khong phai ti giac 15i).

- Tong cdc goc trong mot tit giae: Tong cac goc trong mot ti giac bang 360°.

- Géc ngoai ciia tii gige: Goc ke bt véi mot goc clia tit gide goi 1a goc ngoai clia tii giac.

Q Bai tap va cac dang toan
ANl

5 Dang 1. Tinh s6 do goc

Dua vao tinh chét tong cac goéc trong mot tit giac.

656> BAI TAP MAU $56969
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p
m Vi dy 1. Tim z trong hinh vé.
N
M P
Q
b)
DS: a) 100°; b) 60°
G
(&' Lai giai.

1. Ta co6 tong cac goc trong tit giac 1a 360° nén

A+B+C+D=360°= 2+ z+50°+110° = 360° = z = 100°.

2. Ta c6 tong cac goc trong tit gidc 1a 360° nén

M+N+P+Q=360°=z+2z+1z+ 2 =360° = 62 = 360° = z = 60°.

/

U
p
M Vi dy 2. Tim z trong hinh vé.
A
50°
M N A 100
[ - 9 60°
B00% 1902 I
u [] Q
%, 0 P H R
a) b) c) d)
DS: a) 90°; b) 90°; c) 80°; d) 70°
(.
(&' Lai giai.

1. Ta c6 tong cac goc trong ti gidc 1a 360° nén

—~

A+ B+ C+ D =360°= 50°+ 100° + 120° + = = 360° = = = 90°.

2. Ta c6 tong cac goc trong tit gidc 1a 360° nén

M+ N+ P+Q =360° = 90° + 90° + 90° 4+ z = 360° = 6z = 360° = z = 90°.

/ Tai licu Toan 8 nay 1a clia: ....ooooeviviiieiiiiieeiiiis
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1. Tit giac

3. Ta c6 tong cac goc trong tii gidc 1a 360° nén

E+F+G+H=360°= 100° + 90° + 90° + 2 = 360° = x = 80°.

4. Vi goc ngoai tai K c6 s6 do 1a 100° nén TK L = 180° — 100° = 80°.
Goc ngoai tai L ¢6 s6 do 1a 60° nén K LR = 180° — 60° = 120°.

Ta c6 tong cac géc trong tit giac 1a 360° nén

TKL+ KLR+ R+1T =360° = 80° + 120° + 90° + = 360° = & = 70°.

O
B\ Vi du 3. Tt gisc MNPQ c6 M = 65°, N = 117°, P = 71°. Tinh s6 do géc ngoai tai
dinh Q.

@ Lai giai.
Xét tu giac MN PQ, ta c6
M+N+P+Q = 360°
65° +117° +71°+Q = 360°
253° + Q 360°
Q = 360°—253°
Q = 107°.

Khi d6, géc ngoai tai dinh @Q c6 s6 do 180° — 107° = 73°. U
B Vi du 4. Cho tit gidc ABC'D biét A = 75°, B = 90°, C = 120°. Tinh s6 do cac goc ngoai
cua ti giac ABCD.

@ L&i giai.
Xét tit giac ABCD, ta co
A+B+C+D = 360°
75°+90° +120°+ D = 360°
285°+D = 360°
D = 360°— 285°
D = T75°.
Khi do, ta co
W Goc ngoai tai A c6 sd do 1a 180° — 75° = 105°.
& Goéc ngoai tai B c6 s6 do 1a 180° — 90° = 90°.
® Goc ngoai tai C' c6 s6 do 1a 180° — 120° = 60°.
® Goc ngoai tai D c6 s6 do 1a 180° — 75° = 105°.
O

G180 VIeN: .eevvereeneennnnn,
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& Dang 2. Dang toan chung minh hinh hoc

Van dung cac kién thiic da duge hoc nhu bat dang thitc tam giac, chu vi, dudng trung tric
cia doan thang,...

656> BAI TAP MAU $56969

-

.
B Vi du 1. Cho tt gidac ABCD, O la giao diém ctia hai duong chéo AC va BD. Ching

minh:

1. AC+ BD > AB + CD:;

2. AC+ BD > AD + BC.

@ L&i giai.

1. Ap dung bat ding thic trong tam giac ta c6
OA+ OB > AB (AOAB);
OC+ OD > CD (AOCD);
= AC+ BD > AB+ CD.

A
. O
2. Tuong tuy trén, 4p dung bat dang thitc trong tam giac ta B N/ D
co
OA+OD > AD (AOAD);
C

OB +0C > BC (AOCB);
= AC + BD > AD + BC.

O

-~

N
B Vi du 2. Cho tit gide ABCD. Goi O la giao diém ctia hai dudsng chéo AC va BD. Goi
chu vi cua t gidc ABCD la Pagcp. Ching minh:

Y

LAC+BD>&%2'

) P
2. Neu AC < % thi AC + BD < Pigcep.

@ L&i giai.

1. Theo két qua bai trén, ta co
AC+ BD > AB+CD;AC + BD > AD + BC.

. . P
Cong vé v6i vé AC + BD > —ABCD.
2. Ap dung bat ding thic tam gidc vao céc tam giac ABC, B D
P
ACD: AC < AB+BC; AC < AD+CD = AC < —25¢2

2
P
Tuong tu BD < % = AC + BD < Pspcp. C

/ Tai ligu Toan 8 nay 1a clila: ....oooovviviiieiiieieeniiiis
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a
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D>,

Bai tap v

\F

(= Bai 1. Cho tu giac ABCD c¢6 AB = BC; CD = DA.
1. Ching minh BD la duong trung truc cia AC;
2. Cho B = 100°, D = 80°. Tinh A va C. DS: A=C = 90°

@ L&i giai.

1. Vi AB = BC suy ra B thuoc duong trung tric

cua AC.
Vi DA = DC = D thudoc duong trung tryc cta A
AC.
= BD la duong trung truc cua AC.
AB = BC
2. Xét AABD va ACBD ¢6 { AD = DC D B
BD canh chung
= AABD = ACBD (c.c.c), suy ra A = C.
Vay A+ B+C+ D =360°= A=C=90°. v
O
e . sz < X > A\ B\ 6 b\ z 7z z 2 7, sz
= Bai 2. Cho tu giac ABCD, biét rang 1=35-3~71 Tinh cac goc cia tit giac ABCD.
DS: A=36°, B=72°;C =108°, D = 144°
(&' L&i giai.

Ap dung tinh chat day ti s6 bing nhau

o~ o~

A_B_C_D_A+B+C+D _360° .

1 2 3 4  1+4+2+3+4 10
Vay A =36°, B =172 C =108, D = 144°. 0
= Bai 3. Cho tit gitc MNPQ ¢6 N = M +10°, P = N +10°, Q = P + 10°. Hay tinh cdc goc
ctia tit gidge MN PQ. DS: M = 75° N = 85°; P = 95° Q) = 105°

@ L&i giai.

Tac6 M+ N + P+ Q = 360°. N o N
Thay N = M +10°, P= N +10° = M +20°, ) = P+ 10° = M +30° vao bidu thitc trén, ta dugc
M+N+P+Q =360
& M4+ M +10°+ M +20° + M + 30° = 360°
&AM + 60° = 360°

—~

& M =T5°.

Vay M = 75° N = 85° P = 95°; () = 105°. O
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> Bai 4. Tt giac ABCD c6 C = 60°, D = 80°, A — B = 10°. Tinh s6 do ciia A va B. DS:
A=115°, B = 105°
@ L&i giai.

Ta c6 A+ B = 360° — (6+f)) — 360° — 80° — 60° = 220° ma A — B = 10°.
~920° + 10° A
—~ A= TJF — 115°, B = 220° — 115° = 105°. O

(= Bai 5. Cho tuit giac ABC'D c6 hai duong chéo AC' va BD vuong goc véi nhau tai O.
1. Chiing minh AB? + CD? = AD? + BC?

2. Cho AD =5 cm, AB =2 cm, BC =10 cm. Tinh d6 dai CD. DS: CD =11 cm
(&' Lai giai.
1. Ap dung dinh 1y Pytago vao cac tam giac vuong OAB, ta c6 A

AB* = 0A*+ 0B

Ap dung dinh 1y Pytago vao céc tam giac vuong OBC, ta c6
BC? = 0OB*+ OC*. D O[] B
Ap dung dinh 1y Pytago vao cac tam gidac vuong OCD, ta c6
CD? = 0C?*+ OD?.

Ap dung dinh 1§ Pytago vao céc tam giac vuong OAD, ta dugc
AD? = A% + OD2 ¢
= AB?+ CD? = AD?> + BC? (= OA* + OB* + OC* + OD?)

2. Theo cau trén, ta c6 AB*+ CD? = AD? + B(C?
S22 4+0D?*=52+10°= CD? =121 = CD = 11.

/ Tai ligu Toan 8 nay 1a clia: ....ocooevivieieeiiiieeniiiis



2. Hinh thang

312

Q Hinh thang

Q Tém tit ly thuyét
N\

1.1 Dinh nghia
- Hinh thang 1a t1 gidc c6 hai canh d6i song song (goi 1a hai day).
- Trong hinh thang, hai géc ké mot canh bén bl nhau.

- Hinh thang vuong la hinh thang c6 mot géc vuong.

A B A B

D C D C

1.2 Tinh chéat
- Néu mot hinh thang c¢6 hai canh bén song song thi hai canh bén bang nhau, hai canh
day bang nhau.
- Néu mot hinh thang c6 hai canh day bang nhau thi hai canh bén song song va bang

nhau.

Q Bai tap va cac dang toan
Al

£ Dang 3. Tinh s6 do géc cta hinh thang

Van dung tinh chat hai géc ké mot canh bén ctia hinh thang thi bu nhau, hai géc so le trong,
hai géc dong vi, hai go ké bi, tong céc goc trong mot tii giac...

656> BAI TAP MAU $56969

M Vi du 1. Tim z va y & hinh vé duéi biét cac hinh thang ABCD; MNPQ va EFGH c6
day lan lugt 1a AB va CD; NP va MQ; EF va GH.
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M N
A B 100° E F
120 100° €T Y
Y z o © 130°
D ¢ 0 H G
a) b) c)
DS: a) z =80°, y = 60°; b) x = 50°, y = 100°; ¢) z = 90°, y = 50°

@ L&i giai.

& Hinh a). Vi AB [/ CD nén A+ D = 180° hay D + 120° = 180° = D = y = 60°.
Tuong tu, B+ C = 180° = C =z = 180° — 100° = 80°.

™ Hinh b). Ta c6 MNP = 180° — 100° = 80°.
QPN = 180° — 50° = =130°._
Vi MQ ) NP nén M + MNP =180° = M =y = 180° — 80° = 100°.
Tuong tu, Q + QPN = 180° = Q = x = 180° — 130° = 50°.

& Hinh ¢).Vi EF /) HG néen E + H = 180° = E = 2 = 180° — 90° = 90°.
Tuong tu F + G = 180° = F =y = 180° — G = 50°.

W\ Vi du 2. Cho hinh thang ABC'D c6 hai day la AB va C'D. Biét B- AA: 30° va /12\1\ =3D.
Tinh céc goc ctia hinh thang. DS: A = 135°; B= 105°%; C'=175° D = 45°
@ L&i giai.
Vi AB J/ CD nén B+ C = 180° ma theo d& bai B — C = 30° A B
=~ 180° 4 30°

nen B = ———— = 105",

C = 180° — 105° = 75°. o

Vi AB J/ CD nén A+ D = 180° ma A = 3D nén D C

A+D=3D+D=4D =180° = D = 45°, A = 135°.

& Dang 4. Ching minh tu giac la hinh thang

Duta vao dinh nghia ctia hinh thang, tinh chat tam gidc can, phan gidc ciia mot goc, tam
gidc bang nhau...

656> BAI TAP MAU $56969

W) Vi du 1. T gidc ABCD ¢6 BC = CD va DB la phan giac ctia goc D. Chitng minh
ABCD la hinh thang.
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@ L&i giai.

Xét ABC’D cO BC’ CD nén ABCD can tai C

suy ra DBC = BDC ma DB la phan giac cia D
nén CD/B<BD/_A.\ .
Suy ra ADB = DBC (= CDB) nén BC /| AD hay ABCD )

la hinh thang. D

) Vi du 2. Cho tam giac ABC' ¢6 AB < AC, duong phan giac AD. Duong vuong goc véi
AD tai D cit AB va AC lan lugt tai F va E. Trén canh DC lay diém I sao cho DI = DB.
Ching minh AEIB la hinh thang.

@ Ld&i giai.

AD la phan giac va la duong cao cia AAFEF. A
= AAFEF can tai A.
= AD la duong trung tuyén.
= DE = DF.
DI = DB (gia thiét)

Xét ABDF va AIDE ¢6 { BDF = EDI (déi dinh) B .
— ABDF = AIDE. F

— [ED = DFB = IE /| AB.
= AFIB la hinh thang.

£ Dang 5. Chitng minh céc tinh chat hinh hoc

Van dung linh hoat cac kién thic da dudge hoc nhu tinh chat ciia hinh thang, tia phan giac
ctia mot goéc, tam giac can, bat ding thic tam giéc,...

656> BAI TAP MAU $56969

@0 Vi du 1. Cho hinh thang ABCD (AB /| CD), biét Az, Dy lan lugt la phan gidc ciia 121\,
D ctia hinh thang. Chitng minh Az L Dy.

@ Ld&i giai.

Goi I = Ax N Dy. A B

Vi BAD + ADC = 180°. Y
— TAD + IDA = 90°

= AID = 90° {

Ax L Dy.
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-

M Vi du 2. Cho hinh thang ABCD (AB /| CD, AB < CD). Qua B ké duong thang song
song v6i AD cat C'D tai E. Chiing minh

1. AD = BE, AB = DE;
9. CD — AB = CE;
3. BC + AD > CD — AB.

~

@ L&i giai.

1. Hinh thang ABCD c¢6 hai canh bén AD /| BE A B
= AD = BE; AB = DE.

2. TacoCD—-AB=CD - DFE =CE.

3. Ap dung bat déng thic tam giadc cho ABCD D
BC + BE > CE. B ¢
Ma BE = AD, CE =CD — AB nén
BC + AD > CD — AB.

U
~

M0 Vi du 3. Cho tam gidc ABC. Céac tia phan gidc cia B va C cit nhau & I. Qua I ké
dudng théng song song véi BC, cit cac canh AB va AC 6 D va E.

1. Tim cac hinh thang trong hinh vé.
2. Ching minh ABDI va AITEC la cac tam giéc can.

3. Ching minh DE = BD + CE.

@ L&i giai.

1. Cac hinh thang trong hinh vé la BCED, BDIC, A
BIEC.

2. 173\1 = lﬁ <: @) nén ABDI can tai D. D E
Tuong tu ACFEI can tai E.

3. DE=ID+1E=BD+CE.

m) Vi du 4. Cho hinh thang ABCD (AB [/ CD, AB < CD). Hai tia phan giac cta géc C
va D cat nhau tai K thuoc diy AB. Chitng minh

1. NAADK can 6 A, ABKC' can 6 B;
2. AB=AD + BC.

U
S

(£ Lai giai.
1. Vi AKD = KDC (hai géc so le trong).
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DK la tia phan giac cia ADC nén ADK = KDC.

(2)
T (1) va (2) suy ra ADK = AKD hay AADK M
can tal A.

Tuong tu BKC = KCD (hai goc so le trong) ma D c
KCB = KCD nén BKC = KCB hay AKBC
can tai B.

2. ANAKD can tai A nén AK = AD.
AKBC can tai B nén BK = BC.
Vay AB=AK + KB = AD + BC.

0
Q Bai tap vé nha
w7
= Bai 1. Cho hinh thang ABCD (AB /| CD) c6 A — D = 20°, B = 2C. Tinh céc goc cita hinh
thang. DS: A= 100° B = 120°, C' =60°, D = 80°.
@ L&i giai.
Vi ABCD I hinh thang nén A+ D = 180° ma A — D = 20° 4 B
nén ta tim dugce A = 1007, D = 80°. R
Tuong tu, ta c6 B+ C = 180° va B = 2C nen tim dugc
B = 120°, C = 60°.
D C
O

= Bai 2. Cho hinh thang ABCD (BC' /| AD) ¢6 C = 3D. Th s6 do C va D. DS: D = 45°,
C = 135°

@ Ldi giai.
Ta ¢6 BC | AD nen C + D = 180° ma C = 3D neén 3D + D = 4D = 180° = D = 45°.
Vay D = 45°, C = 135°. 0
= Bai 3. Cho hinh thang ABCD c¢6 A = D =90°, AB = AD = 2 cm, DC = 4 cm. Tinh céc
gbc ctia hinh thang. DS: ¢ =45°, B =135°
@ Loi giai.

Ké BK L CD (K € CD).
ABKD la hinh thang c6 hai canh bén AD // BK nén suy ra A B
AD = BK =2 cm. i
DK = AB =2 cm, suy ra CK =2 cm.

Khi d6 ABCK vuong can tai K = O = 45°, ABC' = 135°.

K C
U

(= Bai 4. Tt giac ABCD c6 AB = BC va AC la phan giac cua A Ching minh ABCD la hinh

thang.
GI80 VIBIL: .viieeiiiieiiei \




Chuong 1. T giac

317

Xét AABC c6 AB = BC nén AABC can tai B Bsuyra o

@ L&i giai.

BCA = C’AB ma AC la phan giac cua A neén BAC = CAD.
Suy ra BCA =CAD < BAC) va hai goc nay & vi tri so le
trong nén BC' /| AD hay ABCD la hinh thang. D

(= Bai 5. Cho hinh thang ABCD (AB /| CD) ¢6 CD = AD + BC. Goi K la diém thuoc ddy
CD sao cho KD = AD. Chitng minh

1.

2.

O

AK 1 phan gidc cia A;
KC = BC,
BK la phan giac cua B.

@ L&i giai.

Ta c6 DK = DA nén ANADK can tai D

= DAK =DKA. |
ViCD [/ AB nén DKA = KAB (hai géc so le trong). m
Vay DAK = KAB (= DKA) hay AK la phan giac )

cua A.

ViCD=AD+ BC =KD+ KC ma AD = DK nén KC = BC.
. Tacé6 CK = CB nén ACKB can tai ¢ = CKB = CBK.

Vi CD /| AB nén CKB = KBA (hai géc so le trong).
Vay CBK = KBA (= CKB) hay BK la phan gic ciia B.
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Q Hinh thang can

Q Tém tit ly thuyét
N\

1.1 Dinh nghia

Dinh nghia 7. Hinh thang can la hinh thang
c6 hai goc ke mot day bang nhau. A B
Canh day ¢6 do dai 16n hon duge goi la day 16n.

1.2 Tinh chéat
Pinh 1i 1. Trong hinh thang can, hai canh bén bang nhau.
Dinh 1i 2. Trong hinh thang can, hai duong chéo bang nhau.
Dinh li 3. Hinh thang c6 hai duong chéo bang nhau I& hinh thang can.
1.3 DAu hiéu nhan biét
& Hinh thang c6 hai géc ké mot day bang nhau 1a hinh thang can.

@ Hinh thang c6 hai dudng chéo bang nhau la hinh thang can.

/\ 16. Luu ¥: Hinh thang c6 hai canh bén bang nhau khong st dung lam dau hiéu nhan
biét hinh thang can.

Q Bai tap va cac dang toan
A\

5 Dang 6. Tinh s6 do cic géc, chitng minh ciac doan thang bang
nhau, cic géc bang nhau.

Stt dung cac tinh chat clia hinh thang can vé canh, goc va dudng chéo dé tinh toan va ching
minh.

$O69<$> BAI TAP MAU 656565
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4 ™\
@m0 Vi du 1. Cho tam gidc ABC can tai A. Trén cac canh bén AB, AC lay theo thit tu cac
diém D va FE sao cho AD = AE.

1. Ching minh BDFEC la hinh thang can;

2. Tinh géc ctia hinh thang can do, biét ring A = 50°.

@ L&i giai.

1. AABC can tai A nen BCA = y (1).
Do AD = AFE nén éADE can tai A
— 180°— A
IS IRy W

Tit (1) va (2) = BCA = DEA = BC | ED (3). D E

Laico B=C (4).
T (3) va (4) suy ra BCDE la hinh thang can.

Py ~ O_A o _ [} C B
b oo A 18050

S 2 2

E=D=180°—C = 115°.

\ ) O

( M0 Vi du 2. Tinh cic géc ctia hinh thang can, biét mot goc bang 40°.

@ L&i giai.

Gia sit ABCD la hinh thang can ¢6 C' = D = 40°, A B
suy ra A = B = 180° — C' = 140°.

D C
U

B Vi du 3. Cho hinh thang can ABCD c6 AB // CD, goi O la giao diém ciia hai dudng
chéo. Ching minh OA = OB, OC = OD.

@ L&i giai.

Do ABC'D la hinh thang can ¢6 AB J/ CD A B
AD = BC
= —
ADC = BCD. O
Xét hai tam giac AADC va ABCD c6
AD = BC D C
ADC = BCD = AADC = ABCD (c.g.c)
C'D chung
= ACD = BDC (cap goc tuong ting).
Suy ra AOCD can tai O = OC = OD.
Ching minh tu tuong tu véi OA = OB.
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M Vi du 4. Cho hinh thang can ABC'D ¢6 AB J| CD (AB < CD). Ké cac duong cao AH,
BK. Ching minh DH = CK.

@ L&i giai.

Xét hai tam giac vuong HAD va KBC' c6 A B
AD =BC, HDA=KCB = ANHAD = ANKBC = DH = CK.

) Vi du 5. Cho hinh thang can ABC'D ¢6 AB /| C'D, duong chéo DB vuong goc véi canh
bén BC, DB la tia phan giac géc D. Tinh chu vi cia hinh thang, biét BC' = 3 cm.

@ L&i giai.

Trong hinh thang can ABCD c6 B + C = 180° 0
:>B/1\+900+D1/—\|—D2: 1801

©3B,=90° B, =30° < C=60°.

Goi O = BC' N AD = AOCD déu nén AOB = 60°.

ANOAB ¢6 OA = OB, AOB = 60°

= AOAB déu = BA = AD = BC. B A
Chu vi ctia hinh thang ABCD la 3+ 346+ 3 = 18 cm.

C

W\ Vi du 6. Cho hinh thang can ABC'D ¢6 AB /| CD, C' = 60°. DB la tia phan giac cua
goc D. Tinh cac canh ctia hinh thang biét chu vi hinh thang bang 20 cm.

@ L&i giai.

Goi O =CBNDA= AOCD déu.

= AB = OA = OB, BAD = 120°. N N

Co6 DB la tia phan giac cta goc D = D; = 30° = By = 30°
= AABD can tai A= AB = AD = BC;, CD = 2AB.

Chu vi hinh thang la CD+ DA+ AB+ BC =5AB =20 = AB =
4.

Vay BC = AD = AB =4 cm, CD =8 cm.
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& Dang 7. Ching minh hinh thang can

Stt dung dau hiéu nhan biét hinh thang can.

656> BAI TAP MAU $56969

4 N\
M Vi du 1. Cho hinh thang MNPQ, (MN /| PQ), c6 MP = NQ. Qua N ké dudng thiang
song song v6i M P, cit duong thang PQ tai K. Chting minh

1. ANKQ la tam giac can;
2. AMPQ = ANQP;

3. M N PQ la hinh thang can.

@ L&i giai.

1. Tit N ké tia Nz ) MP, Nt N QP = K.
Do MN J| PK = NK = MP = NK = NQ@Q
(= MP)= ANKQ can tai N.

2. Do ANKQ@ can tai N nén W = ]m Ma
Jm = ]\m (hai goc dong vi), nén ﬁQ\P =
MPQ.

Xét AMQP va ANPQ c6
MP = NQ
MPQ = NQP = AMQP = ANPQ (c.g.c).
@ P canh chung

Q P K

3. Do AMPQ = ANQP

— MQP = NPQ = MNPQ la hinh thang can. .

M) Vi du 2. Cho hinh thang ABCD (AB J| CD), ¢c6 AC = BD. Chitng minh ABCD la
hinh thang can.

@ L&i giai.

Tu A ké tia Az [/ BD, AxNCD =K. B A

Do AB || KD = AK = BD = ANACK can tai A

~ 40D = AKC. _

Lai ¢6 AKC = BDC' (hai goc dong vi)

= ACD = BDC.

Xét hai tam gidc BC'D va ADC' ¢6 C D K
BD = AC
BDC = ACD = ABCD = AADC (c.g.c)
CD canh chung

= BCD = ADC
= ABCD la hinh thang can.

/ Tai ligu Toan 8 nay 1a clila: ....oooovviviiieiiieieeniiiis




3. Hinh thang can

Q Bai tap vé nha
AN

(= Bai 1. Cho tam giac ABC can tai A, cac dudng phan giac BD, CE (D € AC, E € AB).
1. Ching minh BEDC' la hinh thang can;
2. Tinh cac goéc cua hinh thang can BEDC, biét C = 50°.
(' Lai giai.

1. Do AABC can tai A va BD, C'E la céac du’dng phan
g1ac suy ra hai tam glac BC’E va CDB c¢6 EBC =
DC’B BC' chung, BCE = DBC. Vay ABCFE =
ACBD (g.c.g)
= By, = Oy, BD = EC, BE = DC = AADE can
= BEDC la hinh thang can.

2. Do BCDE la hinh thang can c6 C = 50°

B=C =50°
= - —~ —~
E=D=180°—C = 130°.

(= Bai 2. Cho hinh thang can ABCD c6 AB /| CD, O la giao diém ctia hai dudng chéo, E la
giao diém ctia hai duong thing chita canh bén AD va BC. Chitng minh

1. OA=0B, OC =0D;
2. FO la duong trung truc ctia hai day hinh thang ABCD.
(&' Loi giai.

1. Do ABC'D la hinh thang can AB /| CD
AD = BC
BAD = ABC'
Xét AABD va ABAC ¢6
AD = BC B A
BAD = ABC = AABD = ABAC (c.g.c) 5
AB chung
— ABD = BAC (cap goc tuong tng). C D
Suy ra AOAB can tai O = OA = OB.
Ching minh tu tuong tu véi OC = OD.

2. AEBA, AEDC can tai E = AE = BE, FED =
EC = E thuoc trung truc AB, DC' (1).
Ma OA = OB; OC = OD (ecmt) = O thuoc trung
truc AB, DC' (2).
T (1) va (2) = OF la dudng trung truc cia AB, CD.
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[= Bai 3. Cho hinh thang ABCD (AD J| BC, AD > BC') ¢6 dudng chéo AC vudng goc véi canh
bén C'D, AC' la tia phan gidc gobc BAD va D = 60°.

1. Chitng minh ABCD la hinh thang can;
2. Tinh do dai canh AD, biét chu vi hinh thang bang 20 cm.

@ L&i giai.

1. Goi O = BDNDC. Tam giac OAD c¢6 AC' vita la phan
giac vua la dudng cao nén ANOAD can tai A. Lai ¢6
D = 60° néen AOAD la tam giac déu. Suy ra ABC'D
la hinh thang can.

2. Theo phan a) C la trung diém OD, BC /| AD = BC
la duong trung binh trong AOAD = AD = 2BC.
Lai ¢c6 ABC'D la hinh thang can = AB = CD.

Ma AD = DO = 20D = AB = CD = BC. s oA

Do chu vi hinh thang ABCD la AD+DC+CB+BA =20 < 5BC =20 = BC =4 = AD =8
cm.

O

= Bai 4. Cho tam giac ABC can tai A. Lay diém D trén canh AB, diém E trén canh AC sao
cho AD = AFE.

1. T giac BDEC 1a hinh gi? Vi sao?
2. Cac diém D, E & vi tri ndo thi BD = DE = EC?

@ L&i giai.
~ . 180°—A
1. AABCcantaiAﬁB:C:T (1).
~ ~ 180°— A
AADEcantaiAﬁD:E:&)T (2).

T (1) va (2) suy ra BDEC 1a hinh thang can do BC' //

—~ -~

DE va B=C.

2. Gié/gﬁf BD = DE = EC = BDFE can tai D
= Bl - El = BQ. /\ /\ B
Tuong ty ADEC can tai F = C; = Cs.

Vay BE, DC' la cac duong phan giac cia AABC thi BD = DE = EC. O
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@Dm‘)’ng trung binh ctia tam giac, cua hinh thang

Q Tém tit Iy thuyét
N\

1.1 Duong trung binh cua tam giac
Dinh nghia 8. Duong trung binh ctia tam giac la doan 4
théng ndi trung diém hai canh ciia tam giéc
Dinh li 4. Duong thing di qua trung diém mot canh cta
tam giac va song song véi canh thit hai thi di qua trung
diém canh thi ba.
C B

Dinh li 5. Duong trung binh ctia tam gidc thi song song vé6i canh thit ba va bang nita canh
ay.
1.2 Duong trung binh cta hinh thang
Dinh nghia 9. Duong trung binh ctia hinh thang la doan 4 D
théng ndi trung diém hai canh bén ctia hinh thang. / }
Dinh 1i 6. Dutng théng di qua trung diém mot canh bén M N
cua hinh thang va song song v6i hai day thi di qua trung
diém canh bén thi hai.

B C
Dinh li 7. Dudng trung binh ctia hinh thang thi song song véi hai day va bing nita tong
hai day.

Q Bai tap va cac dang toan
7

5 Dang 8. St dung dinh nghia va cic dinh li vé duong trung binh
trong tam gidc chitng dé chitng minh mét tinh chat hinh hoc.

St dung Dinh nghia vé dudng trung binh clia tam gidc va cac Dinh i 1, Dinh li 2 dé suy
ra diéu can ching minh.

656> BAI TAP MAU $56969
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@m0 Vi du 1. Cho tam gidc ABC, cac duong trung tuyén BD, CE. Goi M, N theo thi tu
la trung diém ctia BE va CD. Goi I, K theo thit tu la giao diém ctiia M N v6i BD va CE.
Ching minh MI =IK = KN.

(&' Loi giai.
MI /| ED
Xét ABED c6 = I1D =1B.
ME = BM
NK /| ED
Xét ACED cb = KFE=KC.
NC =ND
1 1 1
Suy ra M1 = §ED; NK = §ED; ED = §BC’.

]K:MK—MI:%BC—EDE:DE—%DE:%DE.

2
Vay MI = 1K = KN.

@m0 Vi du 2. Cho tam giac ABC, cac dudng trung tuyén BD, CE ciat nhau tai G. Goi M,
N lan lugt 1a trung diém BG, CG. Chitng minh tit gidc MNDE c6 cac cip canh doi song
song va bang nhau.

@ L&i giai.
ED J| BC
Xét AABC c6 1 (1).
ED = §BC’ A
MN J BC
Xét AGBC co 1 (2).
MN = §BC’
ED
Tu 4 MN. E D
ED=MN
EM || AG
Xét ABAG c6 1 (3).
DN Jj AG B ¢
Xét ACAG c6 1 (4).

EM || DN
Tu (3) va (4) = 4 .
EM = DN
Vay tit gidc MNDE c6 cac ciap canh doi song song va bang

nhau.
O

@m0 Vi du 3. Cho tam giac ABC, diém D, E thuoc AC sao cho AD = DE = EC. Goi M
1a trung diém ctia BC, I 1a giao diém ctia BD va AM. Chiing minh

a) ME /| BD; b) AI = IM.
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@ L&i giai.

1. Xét ACBD o A€ =FP — ME /| BD
. e CcO MC:MB .

ID J) ME
2. Xét AAEM c6 = [A=1IM. E
AD = DE

@ Vi du 4. Cho BD la dudng trung tuyén ctia tam giac ABC, E la trung diém ctia doan
thang AD, F la trung diém doan théng DC, M la trung diém canh AB, N la trung diém
canh BC'. Chiing minh ME J/ NF va ME = NF.

@ L&i giai.

MA= MB ME || BD
Xét AABD c6

= 1).
EA=ED ME:%BD @ A
NB=NC |NE/IBD
X6t ACBD c6 = ) (2).
FC=FD ~ \NF=-BD

2
ME [| NF

Tt (1) va (2) = {ME .

2 Dang 9. S& dung dinh nghia va cac dinh li vé dudng trung binh
trong hinh thang d€ ching minh mét tinh chat hinh hoc

Stt dung Pinh nghia vé dudng trung binh clia tam giac va cac Dinh li 3, Dinh li 4 dé suy
ra diéu can ching minh.

$>696> BAI TAP MAU 56969

( N\
@ Vi du 1. Cho hinh thang ABCD (AB /| CD). Goi E, F lan luct 1a trung diém ctia AD
va BC. Duong thang EF cit BD tai I, cat AC tai K.

1. Ching minh AK = KC, BI = ID;

2. Cho AB=6cm, CD =10 cm. Tinh EI, KF, IK.

@ Ld&i giai.

GIA0 VIBIL: vevneeneeeeeee e, \




Chuong 1. T giac

327

1. C6 =
© BF = FC EF:—AB+CD

2

AB || E1

=
AE =ED

Ching minh tuong tuw c6 AK = KC.

{AE:ED EF || AB | CD

= Bl =1D.

1
2. KF=FI= §AB =3 (cm).

EF = %(AB +CD) =8 (cm)
— [K = EF — FK =2 (cm).

M Vi du 2. Cho hinh thanh ABCD (AB J/ CD), M la trung diém ctia AD, N la trung
diém ctia BC. Goi I, K theo thit ti 1a giao ctia M N véi BD, AC. Biét AB =8 cm, CD = 16
cm. Tinh do dai cac doan M I, IK, KN.

@ L&i giai.
cg JMA=MD AB =4 (cm)
MI JJ AB —Eem
NB = NC 1
NK = ~AB =
¢ {NK JAB T > (cm)
MA =MD
6 — MK = -DC
{MK /) DC

1 1
SuyraIK:MK—MI:§DC—§AB:8—4:4

(cm).

'a N\
M Vi du 3. Cho hinh thanh ABCD (AB /| CD). Goi M, N, Q, P lan luct la trung diém
cac doan thang AD, BC, BD, AC.

1. Ching minh M, N, P,  nam trén mot dudng thang;

2. Tinh M P, PQ biét AB=a,CD =b (a > D).

@ L&i giai.
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MN J| CD
1. {MP |/ CD
NQ | CD
= M, P, Q, N thang hang (theo tien dé O-clit).
co {MA=MD L yp_lep
°1MPycD T2 P Ty
MA =MD 1 a
o = MQ =-AB = —;
MQ | AB 2 2
1 1 a—>b
SuyraPQ:MQ—MPzﬁAB—§C'D: 5

O

@0 Vi du 4. Cho hinh thang ABCD c6 day AB, CD. Goi E, F, I theo thit tit Ia trung diém
cia AD, BC, AC. Ching minh ba diém E, I, F théng hang.

@ Ldi giai.

C6 EI la duong trung binh cia AACD = EI || DC (1).
Co6 EF la duong trung binh ctia hinh thang ABC'D = EF J/
DC (2).

Tit (1) va (2) = E, I, F thang hang (theo tién dé O-clit).

Q Bai tip vé nha
ANl

(= Bai 1. Cho tam giac MNP, K la trung diém NP, Q la mot diém nam trén canh M N sao cho
NQ =2QM. Goi I 1 giao diém ctia PQ) va M K. Chitng minh I 1a trung diém ctia MK.
(&' Lai giai.

Goi F la trung diem QN = KFE /| PQ va Q 1a trung diém
ME.

= I(Q la duong trung binh ciia AMEK = I la trung diém
cua MK.

= Bai 2. Cho tam giac ABC, trung tuyén AM. Goi I 1 trung diém AM, D la giao diém ctia
BI va AC.

1
1. Chiing minh AD = §DC’;
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2. So sanh do dai BD va ID.

@ L&i giai.

1. Ké MN J| BD, N € AC.
M N la duong trung binh trong AC'BD
= N la trung diém ctia CD (1).
IN la duong trung binh trong AAM N
= D la trung diém ciia AN (2).

1
Tu (1) va (2) suy ra AD = §DC’.

2. C6ID = %MN; MN = %BD, nén BD = ID.

(= Bai 3. Cho hinh thang ABCD (AB Jj CD, AB < CD). Goi M, N lan lugt la trung diém ctia
AD, CB. Goi E, F la giao diém ctia M N v6i BD va AC. Chiing minh EF = %(C’D — AB).

(¢ Loi giai.
Vi M N la duong trung binh ctia hinh thang ABCD
nén F, F la trung diém ctia BD va AC. Suy ra M E =
FN = %AB .
Co

EF = MN—(ME+FN)=MN — AB

- %—AB: %(OD—AB).

(= Bai 4. Cho tt gidc ABCD. Goi E, F, K lan lugt la trung diém ctia AD, BC, AC.
1. So sanh do dai cac doan thang EK va CD, FK va AB;

AB+CD
2. Ching minh FF < +C;
AB+CD
3. Khi EF — +C thi tit gidc ABCD I hinh gi? Vi sao?
@ Ldi giai.
1o AEAZED ek _lep
94K = KC -
BE=IC | b _lap
= ==
°AK = KC
2 Ta o6 BF < EK 4 KF 1
= EF < SAB +5CD & EF < S(AB+CD).
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AB+CD ,
c) Khi EF = % thi FF = EK + KF = E, K, F thang hang. Khi d6 ABCD la hinh
thang.
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Q Tém tit ly thuyét
N\

331

1.1 Hai diém db6i xing nhau qua mot dudng thing

Hai diém M va M’ dudc goi la déi xing v6i nhau qua duong thang d d
néu d la trung truc ctia MM'.

1.2 Hai hinh d6i xiing nhau qua mot dudng thang:

@ Hai diém F va F' déi xing v6i nhau qua duong
thang d néu: Méi diém thuoc hinh F déu c6 diém
dé6i xitng v6i n6 qua d thuoc hinh F” va ngudc lai.

@ Dudng thing d duge goi la truc doi xting ciia hai
hinh F' va F".

1.3 Hinh c6 truc déi xiing

@ Dudng thang d dudc goi la truc déi xitng ctia hinh F néu mdi diém thuoc hinh F déu
c6 diém déi xting véi né qua d ciing thude hinh F.

& Duong thang di qua trung diém hai day ctia hinh thang can la truc déi xing ctia hinh
thang can do.
1.4 Dinhly

@ Néu hai doan thing AB va A’'B’ c¢6 cac diem A va A’, B va B’ déi xtng véi nhau qua
duong thang d thi:

e AB=A'B.
e AB, A'B’ d6i xting nhau qua d.

@ Néu cac dinh cia AABC lan lugt ddi xitng qua truc d véi cdc dinh clia tam gidc
ANA'B'C’ thi:

o NABC = AA'B'C.
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e Hai tam giac déi xiing véi nhau qua d.

& Duong thang di qua trung diém hai day ctia hinh thang can la truc déi xtng ctia hinh
thang can doé.

Q Bai tap va cac dang toan
ANl

£ Dang 10. Nhan biét va thuc hanh vé cac hinh cé d6i xitng truc

St dung dinh nghia hinh c6 truc déi xting dé xac dinh.
4046040 BALTAP MAU $S4O40

4 N\
M) Vi du 1. Tim truc déi xtng trong cac hinh sau. Vé duong thing d 1a truc déi xing trong
cac hinh.

Hinh 1
Hinh 2
N\ J
(&' Loi giai.
Hinh 1 ¢6 2 truc déi xing.
Hinh 2 c¢6 mot truc déi xing.
Hoc sinh ty vé truc déi xing. d

B Vi du 2. Tim truc déi xing trong céc hinh sau. Vé duong thang d 1a truc déi xting trong

cac hinh.
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L — |
Hinh 1 I
Hinh 2
g W
@ Loi giai.

Hinh 1 ¢6 1 truc déi xing.
Hinh 2 ¢6 vo s6 truc ddi xing.
Hoc sinh tu vé truc déi xing. O

& Dang 11. Chirng minh hai di€ém hoic hai hinh d6i xing nhau

qua mét dudng thing

St dung dinh nghia hai diém ho#ic hai hinh déi xitng nhau qua mot dudsng thang.

656> BAI TAP MAU 5656
( N\
B Vi du 1. Cho tam gidc ABC can tai A duong cao AH. Trén canh AB lay diém D, trén
canh AC lay diém E sao cho AD = AFE.
Chiing minh:

1. D ddi xtng véi E qua AH;

2. Tam giac ADC' dbi xting véi tam giac AEB qua AH.

N /
(&' Loi giai.
AB = AC A
1. Xét AABC' cantai A=< °o_ A
Ape - Acp = -4
Xét tam gidc ADE ¢c6 AD = AE = AADFE can tai A. DA--AE

~apE = 48D = 2 =4 L 4pF - ABC.
Vi hai géc nay 6 vi tri so le trong = DE /| BC =

DE 1 AH.

Goi I 1a giao diém ctia AH va DE. B
Xét tam giac ADE can tai A ¢6 Al la dudng cao.

= Al dong thoi 1a duong trung tryc tam giac ADE.

= D d6i xting véi E qua AH.
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b) Vi AH la duong trung tryc ciia BC nén B va C' dbi xitng véi nhau qua AH.
D va E ddi xting nhau qua AH va A d6i xting v6i chinh n6 qua AH.
Vay tam giac ADC dbi xting v6i tam gidac AEB qua AH.

O
4 )
M) Vi du 2. Cho tam gidc ABC can tai A duong cao AH. Trén canh AB lay diém I, trén
canh AC lay diém K sao cho BI = CK. Doan thing AH cit IK tai M. Chiing minh:
1. I d6i xting v6i K qua AH;
2. Tam giac ABM d6i xiing véi tam giac ACM qua AH.
. v
(&' L&i giai.
1. Vi tam  giac ABC  can  tai A = A
AB = AC
— — 1 °_ ;{
ABC:ACBZ&)T LA\
Ma BI = CK nén Al = AK.
Xét tam giac AIK ¢6 Al = AK = ANAIK can tai A.
— — 180° — A — —
= AIK = AKI = 180" — 4 = AIK = ABC.
Ma hai géc nay & vi tri dong vi = K /| BC = IK L B . C
AH. H

Xét tam giac AIK can tai A c6 AM la duong cao
= AM dong thoi 1a duong trung tryc tam giac AITK.
= [ ddi xiing v6i K qua AH.

b) Ta c¢6 B va C dbi xiing véi nhau qua AH. A va M d6i xing véi chinh né qua AH.
= AABM d6i xting v6i AACM qua AH.

£ Dang 12. S& dung tinh chat d6i xitng truc d€ giai toan

Van dung cac tinh chat déi xing truc: Hai doan théng, géc, tam gidc ddi xting véi nhau qua
mot duong théng thi bing nhau.

656> BAI TAP MAU $56969

4 )
@0 Vi du 1. Cho tam giac ABC c6 A = 70°, tryc tam H. Goi M la diém déi xting v6i H
qua BC.

1. Chiing minh ABHC = ABMC

2. Tinh géc BMC.

@ Ldi giai.
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1. Vi M la diém déi xing véi H qua BC.
B va C la diém déi xtng ctia chinh né qua BC.
= ABHC = ABMC.

2. Goi D va E lan luot 1a chan duong cao ha tit B va C
xuéng AC va AB.
XettuﬁglacAEHDCOA+E+H+D—360° C
= DHE = 110°
= DHE = BHC = 110° (déi dinh)

— BHC = BMC = 110° (hai géc tuong ing).

O
'a )
B Vi du 2. Cho tam giac ABC c6 A = 40°, diém M thuoc BC. Diém D déi xing véi M
qua AB, diém F déi xting v6i M qua AC.
1. Ching minh AD = AFE;
9. Tinh géc DAE.
A /

@ L&i giai.

1. Vi D la diém déi xitng v6i M qua AB.
= AB la duong trung tryc ctia M D.

= AM = MD.
Tuong tw AM = AFE.
= AD = AFE.

2. Ta c6 DAB d6i Xung véi MAB qua A AB, MAC’ doi xiing vdi
EAC qua AB = DAB = MAB MAC = EAC.

Khi do, ta co
DAE = DAB+BAM+MAC+CAE =2 (BAM T MAC) - A
80°.
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Q Bai tap vé nha
AN

(= Bai 1. Tim truc déi xiing trong céc hinh vé sau. Vé dudng thang d 1a truc dbi xing trong cac

T ——| LT\

hinh. \ /

] | ]

Hinh 1 Hinh 2 Hinh 3
(£’ Loi giai.

Hinh 1 khong c6 truc ddi xing.

Hinh 2 ¢6 2 truc déi xing.

Hinh 3 c6 mot truc déi xing.

Hoc sinh ty vé truc déi xing. d

= Bai 2. Tt giac ABCD c¢6 AB = BC, CD = DA. Chitng minh diém A déi xting véi diem C
qua duong thing BD.
(& L&i giai.

Vi AB = BC nén B thuoc duong trung truc cua AC.
Vi CD = DA nén D thuoc duong trung tryc ctia AC.
= BD la duong trung tric cua AC.

= A va C ddi xting v6i nhau qua BD.

VT

= Bai 3. Cho hinh thang vuong ABCD c¢6 A = D = 90°. Goi H la diém dbi xing véi B qua
AD. Diém I 1a giao diém ctia CH va AD. Chitng minh AIB = DIC.

(&' Lai giai.
Vi H la diém déi xting véi B qua AD nén AD la duong A
trung truc cua HB. H al B
Vi I thuoc AD nen [H = IB = ATHB can tai I, \
Xét tam gidc I HB can tai I c¢6 I A 1a duong trung tuyén. I
= IA dong thoi 1a du’Ong phan giac
= ATH = AIB ma ATH = DIC = AIB = DIC.

D& C
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@ Hinh binh hanh
Q Tom tat ly thuyét
w7/

1.1 Dinh nghia

Dinh nghia 10. Hinh binh hanh 1a t giac c6 cac cip canh ddi song song.

Tt giac ABCD la hinh binh hanh < ABCD

giac a hinh binh han AD /) BC D
O
B C

1.2 Tinh chat

Trong hinh binh hanh:
@ Cac canh d6i bang nhau.
W@ Cac goc dbi bang nhau.

@ Hai duong chéo cit nhau tai trung diém ctia mdi dudng.

1.3 Dé4u hiéu nhan biét
W T giac c6 cac cap canh dbi song song & hinh binh hanh.
W Ti giac c6 cac canh dbi bang nhau 1a hinh binh hanh.
W Ti giac c6 hai canh doi song song va bing nhau 1a hinh binh hanh.
W T giac c6 cac géc ddi bang nhau 1a hinh binh hanh.

@ T giac c6 hai duong chéo cat nhau tai trung diém ctia mdi dudng 1a hinh binh hanh.
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c dang toan

£ Dang 13. S& dung tinh chat céa hinh binh hanh d€ ching minh

tinh chat hinh hoc

Stt dung dinh nghia hinh binh hanh va cdc tinh chat vé canh, géc vad dudng chéo ctia hinh
binh hanh dé chitng minh céc tinh chat hinh hoc.

5656> BAI TAP MAU 5656

4 N\
@0 Vi du 1. Cho hinh binh hanh ABCD. Goi E la trung diém ctia AD, F la trung diém
cua BC. Chiing minh:

I. BE = DF va ABE = CDF;

2. BE J| FD.
. /
@ Lo giai.
E
1. Vi tit gisc ABCD la hinh binh hanh A D

AB [| CD;AB =CD
/\/\ = ED /| BF (1).
ABC = ADC

. AD
Vi E la trung diem cia AD = AE = ED = -

, BC
Vi F la trung diém ctia BC' = BF = F(C = —

Do d6 ED = BF  (2).

Tit (1) va (2) = Tt gidc BEDF la hinh binh B 7 ¢
hanh = BE = DF. -

Vi BEDF 1a hinh binh hanh nen EBF = EDF.

Ma ABC = ADC = ABE = CDF.

b) Vi tit gidc BEDF la hinh binh hanh suy ra BE /| DF.

@) Vi du 2. Cho hinh binh hanh ABCD. Goi K, I lan lugt la trung diém cac canh AB va
C'D. Chiing minh:

a) Al = CK va TAC = KCA; b) AI Jj CK.

@ Ldi giai.
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1. Vit gidc ABCD la hinh binh hanh
= AB || CD;AB=CD = AK | CI (1). K T

. AB

Vi K la trung diem cia AB = AK = KB = —.
cp A D

Vi I la trung diém ctia CD = CI = ID = —

= AK =CI (2).

Tu (1) va (2), suy ra t@ giac AKCT 1a hinh binh
hanh = Al = CK.

Vit gidc AKCT 1a hinh binh hanh suy ra KC' //
Al

= JAC = KCA (so le trong).

2. Vit giac AKCT la hinh binh hanh suy ra AK //
ClI.

& Dang 14. Ching minh t& giac 1a hinh binh hanh

Van dung cac dau hiéu nhan biét dé ching minh mot ti gidc 1a hinh binh hanh.

) Vi du 1. Cho hinh binh hanh ABCD, duong chéo BD. Ké AH va C'K vuong goéc véi
BD tai H va K. Chiing minh tit giac AHCK 1a hinh binh hanh.

@ L&i giai.

AB /) CD: AB = CD
BC Jj AD; BC = AD., B C

Vi AB ) CD = ABH = CDK (so le trong).

AH 1 BD
v1{ = AH || CK (1).

Vi ABC'D la hinh binh hanh = {

CK 1 DB
Vi AHAB = AKCD (canh huyén - géc nhon).
= AH = CK (hai canh tuong ting) (2). A D
T (1) va (2) suy ra tid giac AHCK 1a hinh binh hanh.

@) Vi du 2. Cho tam giac ABC c¢6 H 1a truc tam. Cac duong thing vuong géc véi AB tai
B, vuong goc v6i AC tai C' cat nhau & D. Chitng minh t gidc BDCH 1a hinh binh hanh.

@ L&i giai.
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Xét AABC ¢6 H la truc tam, suy ra CH | AB; BH |

AC.
{BD 1 AB
1

CH 1 AB
{BH 1L AC
1

= CH //BD (1).

2).
CD 1 AC = BH [ CD 2)
T (1) va (2) suy ra ti giac BHCD la hinh binh hanh.

& Dang 15. Ba diém thang hang, cic dudng thang dong quy

Van dung tinh chat vé dudng chéo ctia hinh binh hanh. Hai dudng chéo cit nhau tai trung
diém ctia mdi dudng.

656> BAI TAP MAU $56969

@) Vi du 1. Cho hinh binh hanh ABCD, goi O la giao diém ctia hai duong chéo. Goi P va
@ lan lugt la trung diém ctia OB, OD. Ké PM vudng géc véi AB tai M, QN vuong goc
v6i C'D tai N. Chitng minh ba diém M, O, N théng hang va cac duong thang AC, MN,
P(Q) dong quy.

@ L&i giai.

Vi ABCD la hinh binh hanh nén AB //
CD.

N1CD
W{Q = QN L AB. B c

AB | CD M

MP 1 AB
Ta c6 AMPB = ANQ@D (canh huyén -
g6c nhon)
= MP=NQ (2). N
Tu (1) va (2) suy ra tid gisc MPNQ 1a A D
hinh binh hanh.

Ta ¢6 {QNLAB = MP J NQ (1).

Xét hinh binh hanh M PNQ c6 O la trung diém ctia PQ. Suy ra O la giao diém hai duong chéo
cua cta hinh binh hanh M PNQ.
= M, O, N thang hang. Do d6 AC, M N, PQ cung di qua O. Hay AC, M N, PQ) dong quy. 0

@0 Vi du 2. Cho hinh binh hanh ABCD, goi O la giao diém ctia hai dudng chéo. Trén AB
lay diem K, tren C'D lay diém I sao cho AK = C1. Chitng minh ring ba diém K, O, I thing
hang va cac duong thing AC, BD, KI dong quy.

@ Ldi giai.
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Vi ABCD la hinh binh hanh nén AB //
CD = AK J| C1I.
, AK =CI B ¢
Xét ti giac AKCI ¢6
AK J| CI. i

= T giac AKCT 1a hinh binh hanh.

Xét hinh binh hanh AKCI ¢6 O la trung

diém AC. K

Suy ra O la giao diém hai dudng chéo cia A D
hinh binh hanh AKCI = K, O, I thang

hang. Hay AC, BD, KI dong quy.

Q Bai tap vé nha
w7

(= Bai 1. Cho hinh binh hanh ABCD (AB > BC'). Tia phan gidc ctia géc D cat AB & E, tia
phan giac ctia goc B cat CD & F.

a) Ching minh DFE /| BF b) T giac DEBF la hinh gi?

@ L&i giai.

AB [l CD

B
1. Vi ABCD 1a hinh binh hanh nen 4 —— A L
ABC = ADC.
____  _—_  ADC
Vi DF la phan giac goc D nén ADE = EDC = TC
ie
2 F ¢

Vi BF la phan giac géoc B nén ABF =FBC =

Ma EBF = BFC ( so le trong ).
Do d6 EDC = BFC = DE /| BF (ddng vi).

EB | DF

1. ViAB /] CD nén EB [| DF. Xét tti giac DEBF ¢6
DE || BF.

Vay tit giac DEBF la hinh binh hanh.

O

(= Bai 2. Cho tam giac ABC. Tt mot diém F trén canh AC vé dudng thang song song véi BC
cit AB tai F va dudng thang song song véi AB cit BC tai D. Gia st AE = BF. Chitng minh:

a) Tam gidc AED can; b) AD la phan giac clia goc A.

@ L&i giai.
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1. ViEF || BC= FEF || DB.VIED || AB= ED || BF. A
= T gidc BFED la hinh binh hanh= ED = F'B.
Ma AE = BF (gt)= AE = ED = Tam giac FAD can.

2. Vi tam giac EAD can tai F nén EAD = EDA. F
Vi ED /| AB = EDA = DAB (so le trong).
- DAB = DAC, . ;
= AD la tia phan giac ctia gbc A. D

O
(= Bai 3. Cho ti giac ABCD. Goi M, N, P, Q lan luot la trung diém ctia cac canh AB, BC,
CD, DA. Chiing minh tit gidc M N P(@) la hinh binh hanh.
(&' Ldi giai.
Xét tam giac DAC ¢6 PQ la dusng trung binh
PQ | AC

1 1
Xét tam giac BAC ¢6 M N la dusng trung binh
MN J| AC
2
MN = %AC. @)

MN J| P
Tu (1) va (2) suy ra rra
MN = PQ.
= T gidc M N P(Q la hinh binh hanh.

O
(= Bai 4. Cho hinh binh hanh ABCD. Goi O la giao diém hai dudng thing AC va BD. Qua
diém O vé dudng thang song song v6i AB cét hai canh AD, BC lan lugt tai M, N. Tren AB,CD
lan luot 14y cac diém P, Q sao cho AP = CQ. Goi I 1a giao diém ctia AC vd PQ. Chitng minh:
1. Céc ti giac AMN B, APC(Q la hinh binh hanh;
2. Ba diem M, N, I théang hang;
3. Ba duong thang AC, M N, PQ dong quy.

@ Ld&i giai.

1. Vi ABCD la hinh binh hanh nén AD // BC;AB // A P B

CD.

Vi AD ) BC = AM /| BN. W
6ttt gidc AMNB ¢6 AM [ BN M N

Xét ti giac AB J) MN.

= Tt giac AMN B 1a hinh binh hanh. M\/

Xét tit giac APCQ) ¢6 {ji ig% D 0 B,

= T gidc APC(Q la hinh binh hanh.

GIA0 VIBIL: vevneeneeeeeeeee e, \




Chuong 1. T giac 343

b) Vi APCQ la hinh binh hanh. Ma I la giao diém ctia AC va PQ suy ra O va I triing nhau.
Do d6 M, N, I thang hang.

¢) Ta co I 1a giao diém ctia AC va PQ. Ma M, N, I thang hang.
Vay ba dudng thing AC, M N, PQ dong quy.

O

(= Bai 5. Cho hinh binh hanh ABCD. Goi O la giao diém hai dudng thiang AC va BD. Qua
diém O, vé duong thang a cat hai duong thang AD, BC lan lugt tai E, F. Qua O vé dusng thang
b cat hai canh AB,CD lan lugt tai K, H. Chiing minh t1 giac EK F'H 1a hinh binh hanh.

@ Lo giai.

Vi O la giao diém hai dudng chéo ctia hinh binh hanh
ABCD nén OA = OC. A K B
Xét AOEA va AOFC ¢c6

& EAO = FCO (so le trong). E
¥ OA = OC (ching minh trén). r

& AOFE = COF (déi dinh).

= AOFA = AOFC (g-c-g).

= OF = OF (hai canh tuong tng).

= O la trung diém ctia EF.

Tuong tu O la trung diém cta HK.

Xét tit gidc EKFH c6 hai duong chéo cat nhau tai
trung diém ctia moi duong.

Do dé6 t& giac EKF H 1a hinh binh hanh.
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QDéi xirng tam

Q Tém tit ly thuyét
N\

Dinh nghia 11. Hai diém déi zing qua mot diém: Hai diém duge goi la doi xing vdi nhau
qua diem O néu O la trung diém cia doan thdang noi hai diém dy.

A O A

A dbi xitng v6i A’ qua O < O la trung diém ctia AA’.
® Quy uéc: Diém déi xiing v6i diem O qua diém O chinh la diém O.

@ Hai hinh déi xitng qua mot diém: Hai hinh goi 14 d6i xitng v6i nhau qua diem O néu
mot diém bat ki thuoc hinh nay déi xting véi mot diém thuoc hinh kia qua diém O va
ngudgce lai.

@ Hinh c6 tam déi xting: Diém O goi la tam doi xtng ctia hinh H néu diém déi xing véi
mdi diém thuodc hinh H qua diém O ciing thuoc hinh H.

Dinh 1i 8. Giao diém hai dudng chéo ciia hinh binh hanh la tam déi xiing ctia hinh
binh hanh dé.

A B

D C
O la tam déi xiing ctia hinh binh hanh ABCD.

Q Bai tap va cac dang toan
AN’

£ Dang 16. Chitng minh hai diém hoac hai hinh d6i xitng véi nhau

qua mot diem

St dung dinh nghia hai diém déi xiing hodc hai hinh déi xiing v6i nhau qua mot diém.

545> BATTAP MAU <5456
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p
B\ Vi du 1. Cho tam gidc ABC. Trén cac canh AB, AC, BC lan lugt lay cac diém E, D,
M sao cho MD || ABva ME J| AC. Goi I la trung diém cta ED.

1. Tt gisc AEMD la hinh gi?

2. Chitng minh ring diem A d6i xing v6i diem M qua diém 1.

~

@ Ldi giai.

a) Taco MD J| ABva ME || AC. A
= MD [| AE va ME J| AD.
= AEMD la hinh binh hanh.

b) Ta c6 tt gidc AEMD la hinh binh hanh va I 1a trung U
diém ctia ED.
= I la trung diém ctia AM.
= Diém A déi xiing v6i diem M qua diém 1.

O

p
B Vi du 2. Cho tam gidc ABC. Goi cac diém D, E theo thit tu 1a trung diém ctia AB va
AC. Lay P déi xting v6i B qua diem E va @ doi xiing v6i C' qua diem D.

1. Cac tt giac BAPC, CAQB la hinh gi?

2. Chitng minh réing hai diém P, @ déi xiing v6i nhau qua diém A.

~

@ L&i giai.

a) Ta co: F la trung diem AC va E la trung diém BP. A
= Tt giac BAPC c6 cac duong chéo cit nhau tai Q
trung diém ctia moi duong. D E
= BAPC la hinh binh hanh.

Ching minh tuong tw: CAQB 1a hinh binh hanh.

b) BAPC la hinh binh hanh = AP /| BC va AP = B C
BC. (1)
CAQB 1a hinh binh hanh = QA / BC va QA =
BC. (2)
Tit (1) va (2) suy ra Q, A, P thang hang va AQ =
AP nén hai diém P, Q déi xting v6i nhau qua diém
A.

5 Dang 17. S dung tinh chat d6i xing d€ giai toan

Hai doan thang (gbc, tam giac) ddi xting v6i nhau qua mot dudng thang thi bang nhau.

656> BAI TAP MAU $56969

M Vi du 1. Cho tam giac ABC. Vé diém D déi xtng véi B qua A, vé diém E déi xing vé6i
C qua A. Goi M la diém nam giita B va C. Tia M A cit DE tai N. Chitng minh:
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L a) Tt giac BEDC' la hinh binh hanh; b) NE = MC. J

@ Ld&i giai.

a) T gidc BEDC ¢6 2 dudng chéo EC va BD N
cat nhau tai trung diem A (AD = AB va E D
AE = AC);
= BEDC la hinh binh hanh.

b) Ta c6:
FEA=CA.
EAN = CAM(déi dinh).

NEA=MCA (so le trong do BC' /| ED,).
= AFAN = ACAM (g-c-g).
= NE = MC.

@) Vi du 2. Cho hinh binh hanh ABCD. Goi O la giao diém ctia hai dudng chéo. Mot
duong thang di qua O cit cac canh AD, BC 6 E va F. Chiing minh:

a) OF = OF b) AECF la hinh binh hanh.

@ Ld&i giai.

a ) Ta co: A B

DO = OB(do ABCD la hinh binh hanh).
EOD = FOB(déi dinh) ‘F
EDO = FBO (so le trong do AD j/ BC') P> /

= ADOE = ABOF (g-c-g). '

= OF = OF.

b) Ti giac AECF ¢6 2 dudng chéo AC va EF
cat nhau tai trung diém O (A0 = OC va
OF = OF).
= AFECF la hinh binh hanh.

Q Bai tap vé nha
ANl

(= Bai 1. Cho tam giac ABC, diém D thuoc canh BC. Tit D ké duong thing song song véi canh
AB, cit canh AC tai E va dudng thing qua D song song véi AC cit AB tai F. Ching minh hai
diém E va F d6i xting véi nhau qua trung diém I ctia doan thang AD.

(&' Loi giai.
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& Taco DE /| AB va DF J| AC. A
= DFE [ AF va DF || AE.
= AFEDZF 1a hinh binh hanh.

@ I 1a trung diém ctia AD = [ ciing la trung diém
cia EF (2 duong chéo).
= E va I ddi xitng v6i nhau qua 1.

347

O

(= Bai 2. Cho tam giac ABC. Goi E, F theo thtt tu la trung diém ctia cdc canh AB va AC. Mot
diém M bat ki thuoc canh BC, goi diém dbi xtng v6i M qua E la P va diém déi xing ctia M

qua diém F la Q. Chting minh:

a) A thuoc duong thang PQ; b) BCQP la hinh binh hanh.

@ L&i giai.

a) Tac6 FA=FCva FQ = FM.
= Tt giac AQC'M c6 cac dudng chéo cit nhau tai trung

diém ctia mdi duong. = AQCM la hinh binh hanh.

= AQ | MC = AQ /| BC. (1)

Taco FA=FEBva EP=FEM.

= Tt gidc APBM c6 cac duong chéo cat nhau tai trung
diém ctia mdi duong. = APBM la hinh binh hanh.

= AP /| BM = AP /| BC.(2) Tit (1) va (2) = 4, Q,
P thang hang = A € PQ.

b) Vi PA J) BM(PA = BM) va AQ [| MC(AQ = MC)
Nén BCQP la hinh binh hanh.

0

(= Bai 3. Cho hinh binh hanh ABCD. Trén canh AD lay diém E va trén canh CB lay diém F
sao cho AF = CF. Ching minh ring hai diém E, F d6i xting v6i nhau qua giao diém O ctia cac

duong chéo AC, BD.
(&' Ldi giai.

Ta c6 AE = CF va AE /| CF = AECFE la hinh binh A
hanh.

= FEF cit AC tai trung diém O ctia AC nén E, O, F
thang hang va O ciing la trung diém ctia EF.
Vay hai diém E, F déi xting véi nhau qua giao diém O

cua cac duong chéo AC, BD. D

C
O

(= Bai 4. Cho hinh binh hanh ABCD, O la giao diém hai dudng chéo. Mot duong thang di qua
O cét cac canh AB va CD theo thit ty 6 M va N. Chitng minh diém M d6i xing véi diem N qua

0.
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Xét ANAOM va ACON c6:

O, = O,( déi dinh)
A = 6\1( so le trong)

OA=0C
= NAOM = ACON
= OM = ON.

Vay M, N déi xting qua O.

@ L&i giai.
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@ Hinh chir nhat

349

Q Tém tit ly thuyét
N\

1.1  Dinh nghia

Dinh nghia 12.
Hinh chit nhat la ti giac c6 bén géc vuong. A B
T giéo ;ilB CAD la/\hinh cht nhat.
S A=B=C=D=90°

O
D C

/N 17. Nhan xét: Hinh ch® nhat cing 1a mot hinh binh hanh, ciing 14 mot hinh thang can.

1.2 Tinh chét

Tinh chét 4. Hinh chit nhat c6 tat ca cac tinh chat ctia hinh binh hanh.
Tinh chéat 5. Hinh chi nhat c6 tat ci cac tinh chat ctia hinh thang can.

Tinh chét 6. Tinh chat dic trung: Trong hinh chit nhat, hai duong chéo bang nhau va cat
nhau tai trung diém méi duong.
1.3 DAu hiéu nhan biét

W T giac c6 ba goc vuong 1a hinh chit nhat.

@ Hinh thang can c6 mot géc vuong 1a hinh chit nhat.

@ Hinh binh hanh c6 mot goc vuong 1a hinh chit nhat.

@ Hinh binh hanh c6 hai dudng chéo bang nhau 1a hinh chit nhat.

1.4 Ap dung vao tam gidc vuong
@ Trong tam giac vuong, dudng trung tuyén tng véi canh huyén bing nita canh huyén.

@ Néu mot tam giac c6 dudng trung tuyén tng véi mot canh bang nita canh dy thi tam
giac do la tam giac vuong.
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c dang toan

& Dang 18. Chung minh t& giac la hinh chu nhat

Van dung cac dau hiéu nhan biét dé ching minh mot t¢ giac 1a hinh chit nhat.

656> BAI TAP MAU $56969

~N

B Vi du 1. Cho tam giac ABC, duong cao AH. Goi I la trung diém ctia AC. Lay D la
diém déi xting v6i H qua I. Chting minh t gidc AHCD la hinh chit nhat.

@ L&i giai.

@ Taco IA=1IC vaIH =1ID. A D
= AHCD la hinh binh hanh do ¢6 hai dusng chéo AC' va
DH céat nhau tai trung diém 1.

& Ma AHC = 90°. i

= AHCD la hinh chit nhat.
B H C
U

M Vi du 2. Cho tam giac ABC vuong can tai C. Trén cac canh AC, BC lay lan luot cac
diém P, @ sao cho AP = CQ. Tit diém P vé PM song song véi BC (M € AB). Chiing
minh ti giac PCQM Ia hinh chit nhat.

@ Ld&i giai.

Ta c6: Tam gidc ABC vudng can tai C' nén CAB = 45°. A
PM | BC, AC L BC = PM 1 AC hay PM 1 AP.

Do dé tam giac APM vuong tai P va PAM = 45° nén APM
la tam giac vuong can tai P = AP = PM.

Ma AP=CQ = PM =CQ.Va PM | BC < PM J| CQ. T
Do d6 PM@QC' 1a hinh binh hanh. Hinh binh hanh PMQC c6
MPC = 90°. M

= PMQC la hinh chit nhat.

£ Dang 19. S« dung dinh li thuin va dao cia dudng trung tuyén
ung voi canh huyén ciéia tam gidc vuéng

St dung dinh li vé tinh chat dudng trung tuyén ting véi canh huyén clia tam gidc vuong dé
chiing minh cac hinh bang nhau hosic chiing minh vuéng goc . ..

$565¢> BAI TAP MAU $56969
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M) Vi du 1. Cho tam giac ABC vuong tai A, dudng cao AH. Goi I, K theo thu ty la trung
diém ctia AB, AC. Chiing minh:

a) THK = 90°; b) Chu vi ATHK béng nita chu vi AABC.

@ L&i giai.

a) e TacoIH = TA (trung tuyén tam giac vuong).
= AITAH can tai I.
= IAH =1HA.

e Ching minh tuong tu: HAK = AHK.
= [HK = THA + AHE = 90°.
1
b) e IK la duong trung binh cia AABC = K = §BC. (1)
e [H la duong trung tuyén tng véi canh huyén cia tam
1
giac BHA vuong tai H. = HI = §AB. (2) T

e HK la duong trung tuyén tng v6i canh huyén ctia tam 1
1
gidc AHC vuong tai H. = HK = §AC’. (3)

1
Tu (1), (2) va (3) = Carng = §CAABC- 4 -

MW\ Vi du 2. Cho tam giac ABC' c6 duong cao AI. Tu A ké tia Ax vuodng goc véi AC, tu
B ké tia By song song v6i AC. Goi M la giao diém ciia tia Ax va tia By. Noi M véi trung
diém P ctia AB, dudng M P cat AC tai Q va BQ cat Al tai H.

a) Tt gidc AM BQ 1a hinh gi? b) Ching minh tam gidc PIQ) can.

@ L&i giai.
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a) e Taco: Az L AC va By J| AC
= Ax | By = AMB = 90°.
o Xét AMAQ va AQBM c6:
MQA BMQ
MA@ la canh chung
AMQ = BQM(Az /| QB)
= AMAQ AQBM (g-c-g) A
= MBQ MAQ = 90° (2 gbc tuong ung) Q
e Xét tu giac AM BQ c6:
QAM = AMB = MBQ = 90° Y 2
= tit giac AM B() la hinh chit nhat.

b) e Do tit gidc AM BQ@ la hinh ch nhat. Ma P 7
, 1
1a trung diem AB = PQ = §AB (1)
o Xét AAIB vudng tai I va c6 IP la duong
trung tuyén.
1
= IP = EAB (2)

Tu (1) va (2) = QP = IP = APQI can
tai P.

£ Dang 20. Si& dung tinh chat hinh chi nhat d€ tinh dé dai doan

thg.ng

Stt dung tinh chat vuong goéc V%@Q&lg Eﬁﬁg}nﬁ%g@%@«gi% vuong dé tinh toan.

M Vi du 1. Tim z trong hinh vé bén:

A D
L]
x
.
B C
Biét AB =13 cm, BC =15 cm, AD = 10 cm.
G v
@ L&i giai.
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353
¥ Ké AH 1 BC, ta c6 ADCH la hinh chit nhat nén A D
AD=CH =10 cm, DC = AH = z. 7] 0]
& Xét AAHB vuong tai H ¢c6 BH = BC — HC =5 cm.
x
=x=AH =+vAB? — BH? =12 cm.
[1 [
B H C
0
~ N\
) Vi du 2. Tim do dai C'D trong hinh vé bén:
A B
[]
1
D C
Biét AB =7 cm, AD =8 cm, BC = 10 cm.
G /
(¢ Lai giai.
& Ké BH L DC ta c6 ABHD la hinh cht nhat néen DH = AB =17 A B
cm, BH = AD = 8 cm. 7]
@ Tam giac BHC vuong tai H ¢c6 HC = +/BC? — BH? = 6 cm.
= DC =DH+ HC =13 cm. O il
D H C
0

5 Dang 21. Tim diéu kién d€ ti gidc 1a hinh chir nhat

Van dung dinh nghia v& dau hiéu nhan biét ctia hinh chit nhat.

545> BAT TAP MAU $5653

p
B\ Vi du 1. Cho tit giac ABCD. Goi E, F, G, H theo thtt tu la trung diém ctia cac canh
AB, BC, CD, DA.

1. Chitng minh FFGH la hinh binh hanh;
2. Tim diéu kién ctia ti gidc ABCD dé tit giac EFGH 1a hinh chit nhat.

~

@ L&i giai.
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a) e Xét AABC c¢6 EF la duong trung binh. B
1
= BF || AC va EF = SAC. (1) A K
e Xét AADC ¢6 HG la duong trung binh.
1
= HG J| AC va HG:§AC. (2) I F
Tu (1) va (2) = EFGH la hinh binh hanh.
b) Dé EFGH la hinh chit nhat thh HEF = 90° &} b o b o
HE | EF
Vi FF J| AC va HE [/ BD néen FF 1 HFE
& AC 1L BD. = Dé EFGH la hinh chit nhat thi
AC 1 BD.
0]
4 I
B\ Vi du 2. Cho tam gidc ABC. Goi O la mot diém thudc mién trong ciia tam giac. M, N,
P, @ lan lugt 1 trung diém ctia cac doan thing OB, OC, AC, AB.
1. Ching minh tit gidac M N P(@ la hinh binh hanh;
2. Xac dinh vi trf ctia diém O dé tit giac M N PQ 1a hinh chit nhat.
G /
@ Ldi gidi.
1
a) e Xét AOBC c6 MN la duong trung binh = MN j/ BC va MN = §BC’. (1)
1
e Xét AABC c¢6 PQ la dudng trung binh = PQ // BC va PQ = §BC’. (2)
Tu (1) va (2) = MNPQ la hinh binh hanh.
A
Q@
O
M N
B C
b) e Xét ACAO c6 PN la duong trung binh = PN // A
AO. (3)
e Dé MNPQ la hinh chit nhat thi PN 1L MN.
(4)
Tit (3) v (4) D8 MNPQ 1a hinh chit nhat = AO L U
MN = AO 1L BC (MN |J| BC).
Neén O nam trén duong cao ké tit dinh A.
v | N
B H C
0]

GIA0 VIBIL: vevneeeeeeee e, \



Chuong 1. T giac 355

Q Bai tap vé nha
AN

[ Bai 1. Cho t1 gidc ABCD c6 hai duong chéo vuong goc v6i nhau. Goi E, F, G, H theo thi
tur 1a trung diém ctia cac canh AB, BC, CD, DA. Chitng minh tit giac HEFG 1a hinh chit nhat.
(&' Ldi giai.
W Xét AABD c6 EH 1a duong trung binh. A
1
= FH /| BD va EH = §BD' (1)

& Xét ACBD c6 FG la duong trung binh.
1
= FG || BD va FG = §BD. (2) B -] D

@ Tu (1) va (2) = EFGH la hinh binh hanh.(3)

& Xét ABAC c¢6 EF 1a duong trung binh. F e
= FEF || AC .

& Ma AC L BD va BD J| FG
= EF 1 FG. (4)

™ Tit (3) va (4) = EFGH la hinh chit nhat.

= Bai 2.
Tim do dai C'D trong hinh vé bén, biét AB =9 cm, AD = 4 cm, A B
BC =5 cm. ]

oy
Q

@ L&i giai.

¥ Ké CH 1 AB, ta c6 ADCH 1a hinh chit nhat A H B
nén AD=CH =4cm, CD = AH. 7

W Xét ACHB vuong tai H c6 HB = /BC? — CH? = 3 cm.

= CD=AH = AB— HB =6 cm.

-
D C
U

(= Bai 3. Cho hinh thang can ABCD (AB J| CD, AB < CD). Goi M, N, P, Q lan lugt 1a trung
diém cac doan thang AD, BD, AC, BC.

1. Chitng minh bén diém M, N, P,  thiang hang;
2. Chiing minh tit giac ABPN la hinh thang can;
3. Tim mot hé thiic lien hé giita AB va CD dé ABPN la hinh chit nhat.

@ L&i giai.
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e Xét ADAB c6 MN la duong trung binh. A B
1
= MN J| AB va MN = §AB. (1)

e Xét AADC ¢6 M P la dudng trung binh. M N; P; \{
1
= MP | DC va MP = 2DC. (2) / \
D C

e Ma AB /| DC do ABCD la hinh thang.
= MP /| AB (3).

o Tit (1),(2) va (3) = M,N,P thiang hang.(I)

o Xét ACAB ¢6 PQ la duong trung binh.
1
= PQ /| AB va PQ = §AB. (4)

e Xét ABDC ¢6 QN la duong trung binh.
1
= NQ /| DC va NQ = §DC’. (5)

e Ma AB /| DC do ABCD la hinh thang.
= NQ /| AB (6).

e Tit (4), (5) va (6) = N, P, Q thang hang.
(I1)
Tt (I) va (IT) = M, N, P, Q thang hang.

b) e Tacé MP /) AB= NP /| AB == ABPN la hinh thang.(7)
o Xét AAMN va ABPQ c6:
1
MN = PQ(= 3AB)

AMN = BQP (do AMN = ADC, BQP = BCD ma ABCD la hinh thang can)
— AAMN = ABPQ (c-g-c)

— AN = BP (8)

Tu (7) va (8) = ABPN la hinh thang can.

e Goi O la giao diém ctia AC va BD. A B
D/é\ABPN 132 hinh chit nhat ta can
ANP = 90° nén AANP la tam giac
vuong AB = NP. M 0 Q
Ma ta ¢c6 MN = %AB va PQ = %AB.
= MQ =2AB. D C

e Xét ABC'D c¢6 M@ la duong trung binh.

AB+CD
:>MQ:+.
:2AB:AB+TCD:AB=%OD.
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358 9. Duong thing song song véi mot duong thing cho trudc

Dudng thang song song v4i mot dudng thang
cho trudc

Dinh nghia 13. Khoang cach gitta hai dudng thang song song 13 khoang cach tit mot diém
tiy ¥ trén duong thing nay dén duong thang kia.

A B
b
h
a w »
H K

Khoang cach gitta a va b 1la do dai doan AH hoac do dai doan BK.

Tinh chéat 7. Cac diém cach dudng thang b mot khodng bing h nam trén hai dudng thing
song song vdi b va cach b mot khoang bang h.

A M
a
h H/ Lh K/
b - & e !
H L K 1}1
a?

A M’

/\ 18. Nhan xét: Tap hop cac diém cach mot duong thing ¢d dinh mot khoang bing h
khong ddi 1a hai duong thang song song véi dudng thing dé va cach duong thing do mot
khoang bang h.

1. Néu céc duong thing song song cach déu cit mot dudng théng thi ching chin trén
duong thang dé céc doan thing lien tiép biang nhau.

2. Néu cac duong thang song song cit mot duong thing va ching chin trén duong thing
d6 cac doan thing lién tiép biang nhau thi ching song song céch déu.

Q Bai tap va cac dang toan
AN’

2 Dang 22. Phit bi€u cd ban vé tap hop diém

Van dung cac tinh chat dé chi ra hinh dang ctia tap hgp céc diém ciing théa man mot diéu
kién nao dé.

$>696> BAI TAP MAU 96969
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M\ Vidu 1. 1. Cho dudng thang d c6 dinh va diém A thay ddi cach d mot khoang bing
2 cm. Tim tap hop diém A.

2. Cho tam gidc vuong ABC ¢6 canh huyén BC' c¢6 dinh. Tim tap hop dinh A.

3. Tim tap hgp cac diém nim trong goc Oy va cach déu hai canh ctia goc.

N\
(&' Loi giai.
1.
Tap hop diem A la hai dudng thang song song véi d va b
cach d mot khodng bang 2 cm. |
12 cm
d - u
E 2 cm
a :
2.
Theo gia thiét: BAC = 90° neén la géc chian nia A
duong tron duong kinh BC.
Vay tap hop diém A la duong tron duong kinh BC.
B
3.
Theo dinh li: Diém ndm trén tia phan gidc ctia mot goc thi
cach déu hai canh ctia goc do.
Vay tap hop diém A can tim la tia phan giac ctia goc zOy.
p

B Vidu 2. 1. Tim tap hop cac diem cach diém A c¢é dinh mot khoang bang 3 cm.
2. Tim tap hop cac diém cach déu hai dau doan théng AB c6 dinh.

3. Tim tap hgp O la giao diém hai duong chéo ctia hinh chit nhat ABCD cé canh BC
c6 dinh.

@ Loi giai.
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Theo dinh nghia: Dudng tron 1a hinh gom cac diém cach mot diém
c6 dinh, mot khoang khong doi.

Vay tap hop diém M can tim la duong tron tam A, ban kinh bing
3 cm.

Theo dinh 1i: Diém nam trén duong trung triuc clia mot doan
thang thi cach déu hai mut ctia doan thang doé.
Vay tap hop diem M can tim la dudng trung truc ctia doan

thing AB.
d

Vi O 1a giao diém ctia hai duong chéo hinh chit nhat nen OB = OC.
Vay tap hop diém O la dudng trung truc ciia doan thing BC va A d D
khong tring véi trung diém ctia BC.

B\ Vi du 3. Cho tam gidc ABC. Lay M la mot diém bat ki thudc canh BC. Tit M ké cac
dudng thing lan lugt song song v6i AB, AC cat AB, AC theo thit tu tai E, F. Goi I la
trung diém ctia EF. Diém I di chuyén trén dusng ndo néu M di chuyén trén BC va M
khong trung véi B, C.

@ Ld&i giai.
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T giac AEMF ¢6 AF || EM, AE /| FM nén la
hinh binh hanh.

Khi dé giao diém I ctia hai dudng chéo la trung diém

cia AM.

Goi G, H lan lugt 1 trung diém ctia AB, AC thi GH

la duong trung binh cia AABC.

Do d6 I nam trén doan thang GH.

Vay khi M di chuyén trén canh BC thi I di chuyén
trén doan GH va vi M khong trung v6i B, C' nén [ B
khong trung véi G, H.

M Vi du 4. Cho tam gidc ABC va mot diém M nim trén canh BC. Khi diém M di chuyén
trén canh BC thi trung diém I ctia doan thing AM di chuyén trén dudng nao?

@ L&i giai.

Goi G, H lan lugt 1a trung diém ctia AB, AC thi GH A

la duong trung binh cia AABC.

Do d6 GH di qua trung diém I clia doan thang AM.

Vay khi M di chuyén trén canh BC thi I di chuyén a H

tren doan GH (néu M = B thi I = G, néu M = C thi
I = H). // \\\
B C

5 Dang 23. St dung tdp hdp cic di€ém d€ chitng minh cic quan hé

hinh hoc

Van dung cac nhan xét vé tap hop diém dé ching minh cac quan hé bang nhau, song song,
vuong goc,. . .

O\

DAl D A
S/ DAL TRF WIRU S70707

M Vi du 1. Cho tam giac ABC. Trén tia déi ctia tia BC' lay diém D, trén tia doi ciia tia
CB lay diém E sao cho BD = BC = CE. Qua D ké dudng thing song song véi AB cit
AC & H, qua E ké dudng thang song song v6i AC cit AB 6 K, DH cit EK & P. Tia PA
cat BC 6 Q. Chiing minh:

a) T giac BHKC 1a hinh binh hanh; b) @ la trung diém ctia BC.

~

@ L&i giai.
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1. ACDH c6 AB J/ DH va B la trung diém ctia CD nén A la trung diém ctia CH.
ABKE c6 AC J| KE va C la trung diém ctia BE nén A la trung diém ctia BK.
Tt gidc BHKC c6 hai duong chéo CH va BK cit nhau tai trung diém ctia méi dudng nén
la hinh binh hanh.

AQ Q@B AQ _ QC
2.V\1AB/é2;Dn;nCAC ﬁvaAC//PEnenAO relok
Suy ra 5D CE ma BD = CFE nén QB = QC, hay @ la trung diem ciua BC.
O
@) Vi du 2. Cho doan thang AB. Ké tia Az bat ki, 1y cac diém C, D, E sao cho AC =
CD = DE. Qua C va D ké cac dudng thang song song v6i BE. Chitng minh doan thang
AB bi chia thanh ba phan bang nhau.
(&' Loi giai.
ViCM J| DN J| BE va AC =CD = DE. E
Nen CM, DN, BE song song va cach déu nhau.
Do d6 AM = MN = NB.
Hay AB bi chia thanh ba phan bang nhau. D
C
A B
M N
O

Q Bai tip vé nha
W/

(= Bai 1. Cho tam gidc ABC can tai A, duong cao AH. Goi G la trong tam ctia tam gidc ABC.
Héi diém G di chuyén trén duong nao biét AH = 3 cm.
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(&' Ldi giai.
Vi AABC can tai A nén duong cao AH cing la duong A
trung tuyén.
1
Va G la trong tam cia AABC nén GH = §AH =1 cm.
Vay G di chuyén trén duong thang song song véi BC va
cach BC mot khoang 1a 1 cm.
G d
B H C

O

= Bai 2. Cho tam giac ABC can tai A. Cac diéem D, F theo tht tu chuyén dong trén canh AB,
AC sao cho AD = AE. Trung diém I ciia doan thang DE di chuyén trén duong nao?
(¢ Lai giai.
AD AE

Vi AD = AEnenE—AC suy ra DE /| BC. A

Dung duong cao AH ctia ANABC, khi d6 AH 1 DFE.

Ma AADE can tai A (do AD = AE).

Neén duong trung tuyén Al ciing 1a duong cao, nghia 1a AI L DE.
Do d6 I nam trén doan thang AH.

Vay khi D, E lan lugt di chuyén trén canh AB, AC thi I di chuyén
tren doan AH mbu D=BvaE=CthiI=H,ntuD=FE=A D E

thi I = A). / fJ \

B H C

O

= Bai 3. Cho doan thing AB, diém M chuyén dong trén doan thing AB. Vé vé ciing mot phia

ctia nita mat phang bd AB céac tam giac déu AMC va BMD. Trung diém I ctia doan CD di
chuyén trén dudng nao?

@ L&i giai.

Goi E la giao diém ctia AC va BD.

T giac CMDE ¢6 CE J| DM va CM || DE. 5

Nén CMDE la hinh binh hanh.

Khi d6 trung diém I ctia C'D ciing 1a trung diém ctia C

EM.

Goi K, H lan luot la trung diém ctia AE, BE.

Lic nay, K H la duong trung binh cia AABE. w\

Neén I nam trén KH.

Vay khi M di chuyén trén doan AB thi I di chuyén
tren doan KH (néu M = Athi [ = K, néu M = B thi
I=H).
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@ Hinh thoi

Q Tém tit Iy thuyét
N\

Dinh nghia 14. Hinh thoi 1a tit gidc c6 bon canh bang nhau.
A

C

Tt gidc ABC'D 1a hinh thoi < AB = BC =CD = DA.
/\ 19. Nhan xét: Hinh thoi 1 mot hinh binh hanh dsc biet.
Tinh chét 8.

1. Hinh thoi ¢6 tat ca cac tinh chat ctia hinh binh hanh.
2. Tinh chat ddc trung: Trong hinh thoi:

& Hai duong chéo vuong géc véi nhau;

W Hai duong chéo la cac duong phan giac ciia cac géc ¢ dinh ciia hinh thoi.

Hé qua 1.

1. Tt gidc ¢6 bon canh bang nhau 13 hinh thoi;
2. Hinh binh hanh c6 hai canh ké bang nhau 13 hinh thoi;
3. Hinh binh hanh c¢6 hai duong chéo vudng géc la hinh thoi;

4. Hinh binh hanh ¢6 mot dusng chéo la dusng phan gidc cia mot goc 6 dinh 1a hinh
thoi.
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Q Bai tap va cac dang toan
AN\

& Dang 24. Ching minh t& giac la hinh thoi

Van dung cac dau hiéu nhan biét dé chitng minh mot ti giac 1a hinh thoi.

656> BAI TAP MAU $56969
'a N
@M Vi du 1. Cho tt giac ABCD c6 AC = BD, goi E, F, G, H lan luct la trung diém céc
canh AB, BC, CA, DA. Chitng minh ring EFGH 13 hinh thoi.

G /

@ L&i giai.

BD
AABD c¢6 FH la duong trung binh nén FH = —~

Hoan toan tuong tu, xét cac tam giac BCD, ACD, ABC,
ta duge
ar=B80  pp_AC oy _AC
2 2 2
Lai ¢c6 AC =BD nén FH = EFF = GF = GH.
Do d6 EFGH la hinh thoi.

W Vi du 2. Cho hinh binh hanh ABC'D ¢6 AC vudng géc véi AD. Goi E, F theo thi tu
la trung diém ciia cac canh AB, C'D. Chitng minh ti gidc AECF 13 hinh thoi.

@ L&i giai.

Hinh binh hanh ABCD ¢6 AD J| BC va AD L A E B
AC.

Suy ra BC' L AC.

AACD vuong tai A c6 AF 1a duong trung tuyén,

D
nén AF =CF = OT
AABC vuong tai C c6 CE 1a duong trung tuyén,
AB D F C

Lai c6 AB = C'D (do ABC'D la hinh binh hanh),
Vay AF = CF = CE = AFE, hay AECF la hinh
thoi.

& Dang 25. Van dung tinh chat ctia hinh thoi dé€ tinh toan va

ching minh cac tinh chat hinh hoc

Van dung dinh nghia va cac tinh chat vé canh, goc va dudng chéo ciia hinh thoi.

656> BAI TAP MAU 65656
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W) Vi du 1. Cho hinh thoi ABCD tam O. b6 dai AC' = 8 cm, BD = 10 cm. Tinh do dai
canh hinh thoi. DS: V41 em

@ Ldi giai.

Theo tinh chat ctia hinh thoi: A

A BD
OA:—C:4cmVaOB:—:5cm. m
2 2 D B
Va AOAB vuong tai O nén ap dung Dinh 1i Pytago ta \V

co C
AB = VOA? + OB2 = /41 cm.

O
W) Vi du 2. Cho hinh thoi ABCD tam O. b dai OA = 8 cm, OB = 6 cm. Tinh do dai
canh hinh thoi. PS: 10 cm
(¢ Loi giai.
ABCD la hinh thoi nén AOAB vuong tai O. A

Ap dung Dinh If Pytago ta c6 /N
0
AB =+VOA? +0B? =10 cm. D B

C
[l
m Vi du 3. Cho hinh thoi ABC'D c¢6 B =60°. Ké AE L DC, AF 1 BC'. Chiing minh:
a) AE = AF, b) Tam giac AEF deu.
@ L&i giai.
o A
1. Vi AC la phan giac cia BCD (do
ABCD la hinh thoi)
nén A cach déu hai canh BC va C'D.
Hay AE = AF.
W D Oh 66°=> B
2. Hinh thoi ABCD 6 AB = BC va \O/ \o/
ABC = 60° nén AABC déu. E I
Do d6 duong cao AF ciing la duong \/
phan giac, suy ra CAF = 30°. C
Hoan toan tuong tu, ta cling ching
minh dugec CAE = 30°.
Suy ra FAF = 60°, vay AAEF deu.
O
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B Vi du 4. Cho hinh thoi ABCD, goi O la giao diém ctia hai dudng chéo. Trén canh AB,
BC, CD, DA lay theo thit tu cac diem M, N, P, Q sao cho AM = CN = CP = AQ.
Chiing minh:

a) M, O, P thang hang va N, O, Q thang b) Tt giac M N PQ la hinh chit nhat.

hang;
G W
(¢ Loi giai.

A

M Q

B D
O

N P

C

1. Tu giac AMCP ¢6 AM = CP va AM // CP (hinh thoi ABCD) nén la hinh binh hanh.
Ma O la trung diém AC (hinh thoi ABC'D) nén O la trung diém M P.
T gidc ANCQ c¢6 AQ = CN va AQ // CN (hinh thoi ABCD) nén la hinh binh hanh.
Ma O la trung diém BD (vi hinh thoi ABCD) nén O la trung diém NQ.
Vay M, O, P thang hang va N, O, Q thing hang.

2. Tt giac MNPQ c6 MP cat NQ tai trung diém O cua mdi duong nén la hinh binh hanh.

Hinh thoi ABC'D c¢6 AC' la phan giac cta BAD va BCD suy ra OM = 0OQ va ON = OP.
Do d6 OM + OP = ON + OQ hay MP = N@Q, hay M N PQ) 1a hinh chit nhat.

& Dang 26. Tim diéu kién dé ti gidc 1a hinh thoi

Van dung dinh nghia, cac tinh chat va dau hiéu nhan biét ctia hinh thoi.

656> BAI TAP MAU $56969

@0 Vi du 1. Chtng minh rang, trong hinh thang:

1. Chitng minh: trong hinh thang, trung diém ctia hai duong chéo va hai canh déy 1a bén
dinh ctia mot hinh binh hanh;

2. Hinh thang phai c6 thém diéu kién gi dé trung diém ctia hai dudng chéo va hai canh
day 14 bon dinh ctia hinh thoi.

@ Loi giai.
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1. Gid st ABCD la hinh thang va M, N, P, @ lan lugt 1a trung diém ctia AB, BC, CD, DA.

BD

AABD c¢6 M@ la duong trung binh nén M@ j/ BD va M@ = —~
BD

ABCD c¢6 PN la duong trung binh nén PN // BD va PN = —~

Suy ra MQ j/ PN va M@ = PN, do d6 M N PQ la hinh binh hanh.

A
2. NACD c¢6 PQ la duong trung binh nén PQ = TC

Dé hinh binh hanh M N PQ la hinh thoi thi MQ = M N, nghia la BD = AC.
Khi d6 hinh thang ABC'D la hinh thang can.

O
' N
M Vi du 2. Cho tam gidac ABC, qua diém D thudc canh BC, ké cac dudng thang song
song v6i AB va AC, cat AC va AB theo lan lugt 6 E va F.
1. T giac AEDF la hinh gi?
2. Diém D 6 vi tri ndo trén BC thi ADEF 1a hinh thoi.
. /

@ Ldi giai.

1. Ta giac AEDF c6 AF [/ DE va AE J/ DF nén la hinh binh hanh.

B D C

9. D& hinh binh hanh AEDF 1a hinh thoi thi AD 13 phan gidc ctia géc BAC.
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Q Bai tap vé nha
7

(= Bai 1. Cho tam giac ABC, phan giac AD. Qua D ké duong thing song song véi AC cit AB
tai £, qua D ké dudng thiang song song véi AB cit AC tai F. Chiing minh EF 1a phan giac cia
AED.

(&' Ldi giai.

Tt giac AEDF c6 AF /| DE va AE /| DF

nén 1a hinh binh hanh. o A

Mac khac duong chéo AD la phan giac cia BAC

nén AEDF 1a hinh thoi. -

Do d6 dudng chéo EF 1a phan giac ciia AED. E

B D C
U

(= Bai 2. 1. Canh ctia mot hinh thoi bang 25, mot duong chéo bang 14. Tinh do dai duong
chéo con lai.

DS: 48 cm
2. Cho hinh thoi DEFG nhu hinh vé bén. Tinh z. DS: x = 55°
(&' Loi giai.
1.
Hinh thoi ABCD c6 AC = 14 va AB = 25. A
Ap dung cac tinh chét ctia hinh thoi, ta c6
AC
OA=— =7, OB=vVAB?—-0A% = 24.
2 ’ D O B
Suy ra BD = 20B = 48.
C
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2.
Vi DEFG 1a hinh thoi va D = 70° o
nen DGF =180° — D =110°. F
Hon nita, GE la phan giac cia DEF (hinh thoi r
DEFG)

dodéx:D/@le/ﬁ:%".
2 700

E
U

(= Bai 3. Cho hinh chit nhat ABCD. Goi E, F, G, H lan lucgt 1a trung diém ctia AB, BC, CD,
DA. Ching minh:

a) FFGH la hinh thoi. b) AC, BD, EG, FH dong quy.
(' Lai giai.
1.
ANABC c¢6 EF la duong trung binh nén EFF' | AC
A
va EF = TC A E B
ANACD c6 GH la duong trung binh néen GH J| AC
. AC
va GH = —.
2 H F

Suy ra FF J/| GH va EF = GH. Do d6 EFGH la
hinh binh hanh.

D G C

BD
Hon ntta, AABD ¢6 EH la duong trung binh nén FH = —

Ma AC = BD (hinh ch® nhat ABCD) nén EF = EH, suy ra EFGH la hinh thoi.

2. Vi ABCD la hinh chit nhat nén AF /| CG va AE = CQG.
Do dé6 tit giac AEC'G 1a hinh binh hanh.
Ma O la trung diém ctia duong chéo AC (trong hinh chi nhat ABCD).
Nén O ciing 1 trung diém ctia duong chéo EG.
Hoan toan tuong tu, ta cing ching minh dugec AHCF 1a hinh binh hanh.
Va suy ra O ciing la trung diém ctia dudng chéo HF.
Vay AC, BD, CD, DA dong quy tai O.
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Q Tém tit ly thuyét
N\

/ Tai ligu Toan 8 nay 1a clila: ....ooooeviviiiiiiiiieeiiiis



372 11. Hinh vuodng

Dinh nghia 15. Hinh vuong la ti giac c6 bon gbc vuong va bon canh bang nhau.

D o C

A+ LB

~

Tt giac ABC'D 1a hinh vuong < A=B=0C=D=90 .
AB=BC=CD=DA
A 20. Nhan xét:
1. Hinh vuong la mot hinh chit nhat ¢6 bén canh bang nhau.

2. Hinh vuong 1a hinh thoi ¢6 bén goc bang nhau.

Nhu vay, hinh vuéng vira la hinh ch@ nhat, vira 1a hinh thoi.
Tinh chét 9.

1. Hinh vuong c6 tat ca cac tinh chat ctia hinh chit nhat va hinh thoi.

2. Tinh chat ddc trung: Trong hinh vuong hai duong chéo bang nhau va vuong goc véi
nhau tai trung diém méi duong.

Hé qua 2.

1. Hinh chit nhat c6 hai canh ké bang nhau 1a hinh vuong.

2. Hinh chi nhat c6 hai duong chéo vuong goéc véi nhau la hinh vudng.

3. Hinh chit nhat ¢6 mot duong chéo 1a phan gidc cia mot goc 1a hinh vuong.
4. Hinh thoi ¢6 mot géc vuong la hinh vuong.

5. Hinh thoi c6 hai duong chéo bang nhau 1a hinh vuong.

/\ 21. Nhan xét: Mot ti giac vita la hinh chit nhat, vita la hinh thoi thi tit giac d6 1a hinh
vuong.

Q Bai tap va cac dang toan
W

& Dang 27. Chung minh t& giac la hinh vuong

Van dung cac dau hiéu nhan biét dé chiing minh mot t¢ giac 1a hinh vuong.
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5656> BAI TAP MAU 69656

M Vi du 1. Cho tam gidac ABC vuong can tai A. Goi M, N la trung diém AB, AC. Qua M
ké duong thang song song AC va cit BC tai P. Ching minh ring AM PN la hinh vuong.

@ L&i giai.

Ta c6 M la trung diém cta AB, MP /| AC = MP la dudng B
trung binh ciia AABC = P la trung diém ctia BC.

Ma N la trung diém ciia AC = NP la duong trung binh ctia 1
ANABC = NP || AB = AMPN la hinh binh hanh. n

Ma MAN = 90° = AMPN Ia hinh chit nhat. Ma AM = 2= M

2
ATC = AN = AMPN la hinh vuodng. +

M Vi du 2. Cho tam giac ABC vuong tai A. Goi AD la dusng phan gidc cia géc A (D
thuoc BC), tut D ké DE va DF lan lugt vuong goc véi AB va AC. Chiing minh rang AEDF
la hinh vuoéng.

@ L&i giai.

Xét t gidsc AEDF ¢6 EAF = AFD = AED = 90°
nén tu giac AEDF 1a hinh chi nhat.

Ma AD la duong chéo dong thai 1a dudng phan giac B
nén tit giac AEDF' la hinh vudng.
D
Et
A > C
F

& Dang 28. Van dung tinh chat ctia hinh vuéng d€ chitng minh cac

tinh chat hinh hoc

Stt dung dinh nghia va cac tinh chat vé canh, géc va dudng chéo ctia hinh vuong.

656> BAI TAP MAU $56969

-

@) Vi du 1. Cho hinh vuong ABCD. Trén cac canh AD, DC' lan lugt lay cac diém E, F
sao cho AE = DF. Chiing minh:

a) Céac tam gidc ADF va BAF bang nhau. b) BE 1L AF.

~N

@ L&i giai.
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1. C6 AADF = ABAF (c.g.c)

B nC
2. Goi I la glao diém cua AF va BE. Tac6 AEI = DFA.
C6 EAI + AEI = EAl + DFA =90° = BE 1 AF. F
] 4
A | 5D
E
O
@ Vi du 2. Cho hinh vuong ABCD. Goi E, F lan lugt la trung diém ctia AB, AD. Ching
minh:
a) DE =CF. b) DE L CF.
(&' Ldi giai.
1. C6 AAED = ACFD (c.g.c) = DE = DF.
B C
2. Do ADE = DCF (goc tuong u’ng) ta co:
ADE + EDC = CDF = EDC + DCF = 90°
= BFE | AF.
E
AH— | D
F
O

5 Dang 29. Tim dieu kién d€ t& giac la hinh vuong

Stt dung dinh nghia, cac tinh chat va dau hiéu nhan biét ctia hinh vuong.

5656> BAI TAP MAU 69656

@) Vi du 1. Cho tam gidac ABC vuong tai A, M la mot diém thuoc canh BC. Qua M vé
cac duong thang song song véi AB va AC, ching cit cac canh AC, AB theo thit tuy tai £
va F.

1. Tw giac AFME 1a hinh gi?

2. Xac dinh vi trf diém M trén canh BC dé tit giac AFME 1a hinh vuong.

@ Ldi giai.
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1. Tt gisc AFME ¢6 EAF = AEM = MFA = 5

90° nén ti giac AF M E la hinh chi nhat.
2. D8 tit gigc AFME la hinh vuong thi duong chéo 7 |- M

AM tré thanh duong phan giac cua géoc BAC

= M la giao diém ctia duong phan giac trong

goc BAC vé6i BC.

AH L C
F

M Vi du 2. Cho tt giac ABCD. Goi E, F, G, H theo thtt tu Ia trung diém clia cac canh
AB, BC, CD, DA. Tim diéu kién ctia ti giac ABCD dé ti giac EFGH la:

a) Hinh ch@ nhat. b) Hinh thoi. ¢) Hinh vuong.

@ L&i giai.

1. Dé dang chiing minh dugc ti giac EFGH 1a hinh binh hanh
vi ¢6 cac cip canh dbi song song véi nhau.
Dé EFGH 1a hinh chit nhat thi EF phai vuong géc véi FG
= Hai duong chéo AC va BD vuodng géc v6i nhau.

2. Dé EFGH 1a hinh thoi thi EF = FG = ABCD c¢6 AC =
BD.

3. bé EFGH la hinh vuong thi phai c6 EF phai vuong géc
vl FG va EF = FG = Tt giac ABCD c¢6 hai duong chéo
vuong goéc va bang nhau.

Q Bai tap vé nha
W/

> Bai 1. Cho hinh vuong ABCD, trén cac canh AB, BC, CD, DA lan lugt lay M, N, P, Q sao
cho AM = BN = CP = D@. Chiing minh M N PQ la hinh vudng.

@ L&i giai.
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Bon tam giac AQM, BNM, CPN, DQP bang nhau = QM =
MN =NP=PQ = Tu glac QMNP la hinh thoi.

Co AMBN = ANC’P nén BMN = C’NP

Mt khac, BNM + BMN = 90° = BNM + CNP = MNP =
90°.

Vay hinh thoi QM NP ¢6 mot goc vuong nén tit giac M N PQ 1a
hinh vuong.

= Bai 2. Cho hinh vuong ABCD. Ly diém M bat ki trén canh DC. Tia phan giac MAD cit
CD tai I. Ké IH vuong goc v6i AM tai H. Tia IH cat BC tai K. Chitng minh:

a) AABK = ANAHK., b) TAK = 45°.
@ Ldi giai.
1. Dé dang ching minh AADI = AAHI = AD = AH. Suy I M
ra AABK = AAHK. D ¢

) Tacé@:%ﬁ@;@:%@.
Ma DAH + HAB = 90° = TAH + HAK = JAK = 45°. K

[ Bai 3. Cho hinh binh hanh ABC'D. Vé vé phia ngoai hinh binh hanh, hai hinh vuong ABEF
va ADGH. Ching minh:

a) AC = FH. b) AC L FH. ¢) CEG latam giac vudng can.

@ L&i giai.
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™

1. Dé dang ching minh AAFH = ABAC (c.g.c) = FH = AC.

2. Goi giao diém ctia AC va FH 1a I.
Do AFH = BAC, ta c6 IAF + AFH = IAF + BAC =90° = AC 1L FH.

3. Chtng minh dugc AGC’D AC’EB (c g.c) = GC’ CE.
Ta c6 180° = EC’B +CL CBE + BEC = ECB +CB CBA +90° + BEC
= ECB + CBA + BEC = 90°, ma BEC = GC’D = EC’B +CBA+ GC’D = 90° (1)
Mat khac, do ABCD la hinh binh hanh nén DCB + CBA = 180°. Hay ECB + GCE +
GCD +CBA =180° (2).
Tit (1) va (2) = GOE = 90° = ACEG vuong can.
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On tap chuong 1

Bai tap va cac dang toan

Q)/

A

Tém tit ly thuyét

©e ©

Xem phan Tom tdat ly thuyét tit Bai 1 dén Bai 11.

Bai tap luyén tap

©

= Bai 1. Cho tam gidac ABC vuong tai A, dudng trung tuyén AM. Goi H 1a diém ddi xing véi
M qua AB, E la giao diém ctia M H va AB. Goi K la diém déi xing v6i M qua AC, F la giao
diém ctia MK va AC.

1. Cac ta giac AEMF, AMBH, AMCK la hinh gi? Vi sao?
2. Chitng minh rang H ddi xing v6i K qua A.
3. Tam giac vuong ABC can them diéu kién gi thi ti gidc AEM F 1a hinh vuong?

@ Ldi giai.

1. T giac AEM F' 1a hinh ch nhat. Cac tit
giac AMBH, AMCK la hinh thoi.

2. Theo a) suy ra HA /| BC, AK || MC =
H, A, K thang hang. Lai c6 AH = AM =
AK = H, K dbi xting v6i nhau qua A. I

3. Dé hinh chit nhat AEMF 1 hinh vuéng
thi can them diéu kien AEF = EM. = B C
AB = AC. Vay tam giac ABC vudng can M
tal A.

O

(= Bai 2. Cho tam gidc ABC vuong tai A, duong trung tuyén AM. Goi D la trung diém ctia
AB, E la diém déi xing ctia M qua D.

1. Ching minh E déi xiing v6i M qua dudng thang AB.

2. Cac tu giac AEMC, AEBM la hinh gi? Vi sao?
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3. Tam giac vuong ABC' can them diéu kién gi thi ti giac AEBM 1a hinh vuong?

@ L&i giai.

1. ViMD Jj AC nén MD 1 AB = E dbi xting véi M qua duong théing AB.

2. C6 AB va EM cit nhau tai trung diém D ctia mdi duong nén tit gidc AEBM la hinh binh
hanh. = AF = BM = MC'. Vay tit giac AEMC' cting la hinh binh hanh vi ¢6 AE [/ BM
hay AE J| MC va AE = MC.

3. Hinh binh hanh AEBM c6 hai duong chéo vudéng géc véi nhau nén la hinh thoi. Dé hinh
thoi AEBM la hinh vuong thi can diéu kien AB = EM. Vi tit giac AEMC 1a hinh binh
hanh nén EM = AC. Vay néu AB = EM suy ra AB = AC. Luc nay tam giac ABC can
tai A. Vay dé ti gidc AEBM la hinh vuong thi tam giac vuong ABC can them diéu kién
AB = AC hay tam giac ABC' vudng can tai A.

O

= Bai 3. Cho hinh binh hanh ABCD 6 BC = 2AB, A = 60°. Goi E, F theo thit tu la trung
diém ctia BC, AD. Vé I d6i xtng v6i A qua B.

1. Tt gidc ABEF la hinh gi? Vi sao?

2. Chiing minh tit giac AIE'F' la hinh thang can.
3. Ching minh BICD la hinh ch nhat.

4. Tinh gbc AED.

@ L&i giai.
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B
1. ViAB=FF =BF = AF = TC = T giac ABEF 1a hinh
thoi.

9. D& thiy EF /| AI, IB = BE; IBE = TAD = 60°
= ABIFE déu. Do d6, IE = AF suy ra AIEF 1a hinh thang
can.

3. BEDF la hinh thoi. Suy ra BD la dudng phan giac trong cia A4 B I
NADI.
Co BI = AB = DC va AB J| DC hay BI J| DC. Vay tu
gidc BIC'D la hinh binh hanh vi ¢6 cip canh d6i song song
va bang nhau.
Thay rang BD vita 1a dudng trung tuyén, phan giac cia
AADI. Suy ra BD 1 BI hay DBI = 90° = Tt gidgc BICD
la hinh ch® nhat vi 1a hinh binh hanh ¢6 mdt géc vuong.

4. Vi BICD la hinh chit nhat nén E la trung diém ctia DI. Ta
c6 ADAI can tai A, ma AE la dudng trung tuyén nén dong

thai 1a dudng cao. Suy ra AE | DI, vay AED = 90°. .

= Bai 4. Cho hinh binh hanh MNPQ c6 MN = 2MQ va M = 120°. Goi I, K 1an luot la trung
diém ctia M N, PQ va A la diém déi xiing ctia Q qua M.

1. T giac MITKQ 1a hinh gi? Vi sao?
2. Chitng minh tam gidac AMI déu.
3. Chiing minh tit giac AM PN la hinh ch nhat.

(&' Loi giai.
N f P
MN
1. \/EMQ:IK:NP:T:MI:IN:PK:KQj
T giac MITKQ 1a hinh thoi.
I K

2. Tam giac AMI ¢c6 AM = MI nén can tai A va TMA = 60°
nén A AMI 13 tam giac déu.

3. Dé dang nhan thay ti giac AM PN 1a hinh binh hanh.
Vi tam giac AMT la tam giac déu nén AI = IM = IN. Vay

. 1
tam giac M AN c6 Al la dudng trung tuyen va Al = §MN

nén tam gidc M AN la tam gidc vuong tai A (trong tam gidc
vuong trung tuyén ting véi canh huyén bang nita canh huyén).
Vay hinh binh hanh AM PN c¢6 mot gbc vudng nén ti giac
AM PN 1a hinh chi nhat.
(= Bai 5. Cho hinh thang can ABCD (AB /| CD, AB < CD), cac duong cao AH, BK.

1. Tt gidc ABK H 1a hinh gi? Vi sao?
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3. Goi E la diém déi xing v6i D qua H. Cac diém D va E déi xting véi nhau qua duong nao?

4. Tt giac ABCE la hinh gi?

@ L&i giai.
A B
T 1 |
D H E K C

1. T gidc ABK H la hinh ch@ nhat.

2. AADH = ABKC (ch - gn). Nén suy ra DH = KC.

3. D va E déi xing v6i nhau qua duong thing AH.

4. Dé thiy HE+ EK = FEK + KC = AB = EC. Do d6, ABCE la hinh binh hanh.

t

= Bai 6. Cho ttt giac ABCD, E la trung diém ctia canh AB. Qua F ké duong thang song song
véi AC cét BC 6 F. Qua F ké dudng thing song song véi BD cit CD & G. Qua G ké duong
théng song song véi AC cit AD & H.

1. Ching minh t gidc FFGH la hinh binh hanh.
2. Tit gidc ABCD can thém diéu kién gi dé t gidc EFGH 1 hinh chit nhat.

@ Loi giai.

1. C6 EH [l BD || FGva EF || AC' [/ HG nén tt giac EFGH
14 hinh binh hanh vi ¢6 cac cip dbi song song véi nhau.

2. Dé tit giac EFGH la hinh chit nhat thi FH 1 HG hay
BD 1 AC vi EH J) BD va HG | AC. Vay diéu kién dé ti
gidc FFGH 1a hinh chit nhat thi ti gidc ABCD phai ¢6 hai
duong chéo vudng goc.

(= Bai 7. Cho tam gidc ABC vuong tai B. Goi E, F lan lugt 1a trung diém cia AC, BC. Ké Ex
song song véi BC cat AB tai M.

1. Ching minh tit gidc BM EF' la hinh chit nhat.

2. Goi K dbi xting v6i B qua E. Tt gidc BACK 1a hinh gi? Vi sao?
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Goi G dbi xiing v6i E qua F. Tt giac BGCFE 1a hinh gi? Vi sao?
Tam giac ABC can thém dicu kién gi dé tit giac BGCE 1a hinh vuong?

@ L&i giai.

T giac BM EF la hinh chit nhat vi c6 3
goc vuong.

EF la duong trung binh cta tam giac
ABC. G # i
= FF 1 BC = BFFE =90° = BMEF
la hinh chit nhat. Ta giac BACK c¢6 hai T
dudng chéo cat nhau tai trung diém méi
duong. Lai c¢6 ABC = 90° nén BAKC la U U
hinh chi nhat.

Tt gidc BGC'E 1a hinh thoi vi ¢6 hai duong
chéo cat nhau tai trung diem moi dudng va
BE = EC.

Tam giac ABC vuodng can.
O

(= Bai 8. Cho tam giac ABC vuong é A. Goi E, G, F lan lugt la trung diém ctia AB, BC, AC.
Tt £ ké duong thing song song véi BF, dudng thang nay cit GF tai I.

1.

2.

. T giac AEGF la hinh chit nhat vi c6 3 géc vuodng.

Tt gidc AEGF 1a hinh gi? Vi sao?

Ching minh t@ giac BETF' la hinh binh hanh.

Ching minh t@ giac AGCT 1a hinh thoi.

Tim diéu kién ctia tam gidc ABC dé tit giac AGCT 1a hinh vuong.

@ L&i giai.

Co6 GF J| AE hay FI [| BE. Vay tu giac BEFI la hinh
binh hanh vi ¢6 hai cip canh dbi song song. G

T giac AGCT 1a hinh thoi vi ¢6 hai dudng chéo cit
nhau tai trung diém mdi dudng va vuong géc véi nhau

(GFA = 90°).

Dé tit giac AGCT 1a hinh vuong thi AGC = 90°. Vay
tam giac ABC sé thanh tam giac vuong can tai A.
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Q Bai tap vé nha
AN

(= Bai 9. Cho tam giac ABC vuong tai A c6 AB < AC. Goi M la trung diém ctia BC, ké M D
vuong goc véi AB tai D, M E vuodng goc véi AC tai E.

1. Ching minh AM = DFE.
2. Chtng minh tic giac DM CE la hinh binh hanh.

3. Goi AH la dudng cao cia tam giac ABC' (H € BC'). Ching minh tit giac DHM E 1a hinh
thang can va A ddi xing véi H qua DE.

@ L&i giai.
1. D& thay ADM E 1a hinh chit nhat, suy ra dpcm.

dpcm.

3. ME = DH = AD = %AB; HM /| DE nén W
| C

DHME la hinh thang can va A, H déi xing B f H
v6i nhau qua DE.

2. Dé thiy MD j| EC, MD = EC = %AC = Z/
D

o~ 1
(= Bai 10. Cho hinh thang vuong ABCD ¢6 A= D = 90° vi AB = AD = §C’D, ké BH vuong
goc véi C'D.

1. Chiing minh rang ti giac ABH D la hinh vuong.
2. Goi M la trung diém ctia BH. Chtng minh A déi xting véi C qua M.

3. Ké DI vuong goc v6i AC. AH cat DI, DM tai P va Q. Chitng minh ti giac DPBQ 13 hinh
thoi.

@ L&i giai.
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1.

384 12. On tap chuong 1

ABHD la hinh vuong vi la hinh chit nhat va cé A B
hai canh ké bang nhau. T

CéAB//HCvaAB:HC:DH:%DC

nén tit giac ABC'H la hinh binh hanh. = M la
trung diém ctia AC. Vay A déi xing véi C' qua, ONC T
M. D :

C6 NAPD = AAPB (c.g.c) néen PD = PB;
ADHQ ABHQ (C g.c) nén DQ = QB
Lai c6 A ADP = MC’D (cung phu v6i gbe DAC’)
= ADP = QDH (vi QDH = MCD).

Vay AADP = AHDQ (g.c.g) = DP = DQ
= Tt giac DPB(Q 1a hinh thoi vi ¢6 bon canh
bang nhau.

O

(= Bai 11. Cho hinh chi nhat ABCD. Goi H la chan duong vuong goc ké tit A dén BD. Goi M,
N theo thit tu la trung diém clia cac doan AH va DH.

1.

2.

. M N la duong trung binh cia tam giac AHD = MN J/ D

Chiing minh M'N J/ AD.

Goi I 1 trung diém ctia canh BC. Ching minh t& giac BM NI 1a hinh binh hanh.

. Ching minh tam giac ANI vuong.

@ L&i giai.

AD. N

1 1
MN = §AD = §BC’ = BI; Ma MN J| AD J| BC =
BMNI 1a hinh binh hanh.

Dé dang ching minh M la tryc tam cia AABN =

BM 1 AN = IN 1 AN. Vay AANI vuodng tai N. A

B

O

(= Bai 12. Cho hinh vuéng ABCD. E la diém trén canh DC, F la diém trén tia doi ctia tia BC
sao cho BF = DE.

1.

2.

3.

Ching minh tam gidc AEF vudng can.
Goi I 1a trung diém ctia EF. Chitng minh I thuoc BD.
Lay diém K d6i xiing v6i A qua I. Chitng minh ti& gisc AEKF 1a hinh vuong.

@ Ldi giai.
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1. AADE = AABF = AE = AF; FAB = DAE. Dé |
thay DAE + EAB = 90° = FAB + EAB = 90°. Do
do, AAFEF la tam giac vudng can tai A.

1 N
2. Chiing minh Al = CI = §EF Do d6 I nam trén

duong trung truc cia AC. Ma BD la dusng trung truc
ctia AC' (tinh chat hinh vuong ABCD) nén I € BD.

3. Vi AEF la tam gidc vuong can nén Al | EF. Hon A
anaAI-[KvéA[—%EF—[E—[Fnéni F
Al = IK = [E = IF. Vay tit giac AEKF 1a hinh

vuong.
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