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Trong bai hinh hoc trong dé thi tuyén sinh vao 10, sé c6 nhitng yéu cau chitng minh hai
doan thing bang nhau hodc cac doan thang ty 16 ma ta goi chung la déng thikc hinh hoc.
Chu dé dudi day sé hé thong mot s8 bién phap chitng minh dang thikc hinh hoc. Hay
nam vitng kién thitc da hoc trong nhitng nan hoc Toan THCS dé phuc vu cho 1oi giai

nhé!

Chuc cac em dat két qua cao trong hoc tap!
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7~. LY THUYET CHUNG MINH PANG THUC HiNH HOC

A. CHUNG MINH HAI POAN THANG BANG NHAU
Phuwong phap 1: Hai tam giac bang nhau
L&y mot to bia mong, gap doi lai. Trén nita to bia vé mot tam gidc. Van gap doi to bia,
cat 14y tam giac, ta dwoc hai miéng tam gidc 6 thé dit trung khit 1én nhau. D6 1a hinh
anh ctia hai tam giac bang nhau.

B C
A
a) Dinh nghia: Hai tam gidc bang nhau la hai tam gidc c6 cdc canh tiong
itng bing nhau, cdc géc tiong 1eng bang nhau.
BL C
{AB = A'B;AC=A'C',BC=BC p
MBC=MBC S ~ o ~~o ~
A=A"B=BC=C
B' C
A b) Cdc truong hop bang nhau ciia hai tam gidc

*) Truwong hop 1: Canh - Canh - Canh  (c.c.c)
- Néit ba canh ctia tam gidc nay bang ba canh cia tam gidc kia
thi hai tam gidc d6 bang nhau

B Y v C Né&u AABC va AA'B'C' ¢6:
A AB=A'B'
AC=A'C't = AABC = AA'B'C'(c.c.c)
BC=B'C'
B' V. C
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*) Truwong hop 2: Canh - Géc - Canh (c.g.c)
- Néu hai canh va géc xen giika ctia tam gidc nay bang hai canh va A
g0c xen gitra ctia tam gidc kia thi hai tam gidc d6 bang nhau

Néu AABC va AA'B'C' ¢6:

AB=A'B' -
oA B ——x - C
B=B' !=AABC=AA'B'C'(c.g.c) Al

BC=B'C'

A B
*) Truong hop 3: Géc - Canh

- Géc (g.c.g)

- Néu mot canh va hai géc ké ctia tam gidc nay bang mot
canh va hai géc ké ctia tam gidc kia thi hai tam gidc d6 bang
nhau

Né;u AABC va AA'B'C' cé:

B=B'
BC=B'C' = AABC=AA'B'C'(g.c.g)
C=C'

B__." V. . 'Cl

¢) Cdc truomg hop bang nhau cia hai tam gidc vudéng
> Truong hop 1: Néu hai canh géc vudng ctia tam gidc vudng naiy bang hai canh géc vudng
ctia tam gidc vudng kia thi hai tam gidc vudng dé bang nhau.

B B'

L) -
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» Truong hop 2: Néu mot canh goc vudng va mgt goc nhon ké canh dy cua tam gidc vudng
nay bang mot canh goc vudng va mot géc nhon ké canh 4y cia tam gidc vudng kia thi hai
gidc vudng doé bang nhau.

B B'

(

AL C A

> Truong hop 3: Néu canh huyén va mot géc nhon ciia tam gidc vudng nay bang canh
huyén va mot géc nhon ciia tam gidc vudng kia thi hai tam gidc vudng dé bang nhau.

B B'

A

A _C A_| _CI

|

> Truong hop 4: Néu canh huyén va mot canh géc vudng ctia tam gidc vudng nay bing
canh huyén va mgt canh goc vudng cua tam gidc vudng kia thi hai tam gidc vuéng do
bang nhau.

B B'
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Phuong phép 2: St dung tinh chat ctia cic hinh dac biét
(chi khai thdc yéu to'bang nhau, tranh nhiim sang dau hiéu nhdn biét)

1. Hai canh bén ctia tam gidc can, tam giac déu. (Hinh hoc 16p 7)
Tam gidc cdn: Hai canh bén ciia tam gidc cdn bang nhau.
Tam gidc déu: Tam gidc déu c6 3 canh bang nhau.

2. Str dung tinh chat vé canh va duwong chéo ctia cac t giac dac biét: hinh thang can,
hinh binh hanh, hinh chit nhat, hinh vuéng, hinh thoi. (Hinh hoc 16p 8)

Hinh thang can: Hai canh bén bang nhau, hai dwong chéo bang nhau.

Hinh binh hanh: Hai cdp canh ddi bang nhau, hai dwong chéo cit nhau tai trung diém
ctia moi duong.
Hinh chit nhit: Hai cip canh doi bang nhau, hai dwong chéo bang nhau, hai dwong chéo

cat nhau tgi trung diém ciia moi dwong.

Hinh vuéng: Bon canh bang nhau, hai dwong chéo bang nhau, giao diém cia hai dwong
chéo cit nhau tai trung diém cia moi duwong.

Hinh thoi: Bon canh bang nhau, giao diéin ciia hai dwong chéo cit nhau tai trung dién
ctia moi duong.

A A ABCD 14 hinh thang can
AD =BC
AABC déu AC= BD
AB = AC= BC A B
AABC cin
AB=AC
B —
B® —c ¢ D c
ABCD 14 hinh binh hanh ABCD 14 hinh chi¥ nhat ABCD la hinh vuéng
AD = BC AB = CD; AC = BC AB =BC=CD=DA
éﬁigg AC=BD AC =BD
OD=0B 4 OA-OB-0C-0D OA=0C=0D=O0B
A_ _H A B
{ ><0 ; 0
[
b c D c
D C
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Chii dé 4: Chitng minh dding thitc hinh hoc

ABCD la hinh thoi AABC vudngtai A 4 \ o 4
gi = 1(3)((:3 =CD=DA AM la duong trung tuyen M“?}?C 71!\3/}1];11 gidc BD
= 1 udc
OD =0B AM = —BC =BM = MC MN L BA,MP L BC
A B 2 MN =MP

D C
d G la trong tam A ABC
A AG cit BC tai D
A AD la trung tuyén
= DB=DC
d la duong
trung tryre cua
BC
A thude d G
= AB=AC
B o— L g D c

OE = 0G
= AB=CD

P

PA, PB la tiép tuyén cua (O)

AB=CD= AB=CD

PA=PB

Phuong phép 3: St dung tinh chat ctia cic dwong dac biét, di€m dic biét.

1. St dung tinh chat duong trung tuyén (dwong thang di qua trong tim tam gidc), dwong
trung tuyén ctia tam giac vudng, duong trung binh trong tam giac, cac duong dong quy
trong tam giac ddc biét.

+ Trung tuyén ciia mot tam gidc la mot dogn thang néi tie dinh ciia tam gidc t6i trung diém

cua canh doi dién

+ Trong tam gidc vudng, dwong trung tuyén 1ng véi canh huyén bang nira canh huyén.
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Chii dé 4: Chitng minh dding thitc hinh hoc

- “Duong thang xudt phdt tie mot dinh va di qua trong tam ctia mot tam gidc la dwong trung
tuyén ciia tam gidc d6” = di qua trung diém canh doi dién.

- Vé cac duong dong quy trong tam giac ddc biét: vf du: 2 dwong trung tuyén irng véi hai
canh bén ciia tam gidc cdn bang nhau, cdc dwong trung tuyén trong tam gidc déu bing nhau,
..... (phan nay khi stt dung phai chttng minh)

+ Duong trung binh ciia tam gidc thi song song v6i canh thir ba va bang niva canh dy.

Dinh li 1: Duong thing di qua trung diéin mot canh ciia tam gidc va song song véi canh thi
hai thi di qua trung diém cuia canh thit ba.

2. Biém ndm trén tia phan giac ctia mot gdc thi cach déu hai canh cua goc do.
- Diém nam trén tia phin gidc thi cich déu 2 canh cuia goc do

3. Khoang cach tir mot diém trén duong trung truc cua mot doan th.’?lmg dén hai dau
doan thang. (Hinh hoc 7):

- Dinh lij thudn: Diéin nam trén dwong trung truec ciia mot doan thing thi cdch déu hai miit
ctia dogn thing do.

Néu diégin M nam trén dwong trung triec ciia dogn thang AB thi MA = MB

4. St dung tinh chat trung diém. (Hinh hoc 7)

- Trung diém la diém nam chinh giita dogn thing, chia dogn thang ra lam hai dogn dai bing
nhau.

5. Hinh chiéu ctia hai dwong xién bang nhau va nguoc lai. (Hinh hoc 7)

- Néit hai dwong xién bing nhau thi hai hinh chiéu bang nhau va nguwoc lai néu hai hinh chiéu
bang nhau thi hai dwong xién bang nhau.

Phuwong phéap 4: Stt dung cac tinh chét lién quan dén duwong tron.

1. Str dung tinh chat hai day cach déu tam trong duong tron. (Hinh hoc 9)
- Trong mot dwong tron: Hai ddy cdch déu tam thi bang nhau
2. St dung tinh chat hai ti€p tuyén giao nhau trong dwong tron. (Hinh hoc 9)

- Néu hai tiép tuyén cia mot dwong tron cat nhau tgi mét diém thi diém dé cich déu hai tiép
diém
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3. St dung quan hé gitta cung va day cung trong mot dueong tron. (Hinh hoc 9)

- V6i hai cung nhd trong mét dwong tron hay trong hai dwong tron bang nhau: Hai cung bing
nhau cing hai ddy bang nhau

Phuong phap 5: St dung ti s6, doan thang trung gian ...
1. Dung tinh chat bac cau: Hai doan thang cting bang doan thang tht ba.

2. C6 cung do dai (cung so'do) hoac cung nghiém ding mot hé thirc.
3. DPuong thang song song cach déu:

- Néu cic dwong thang song song cich déu cit mot dwong thang thi chiing chin trén dwong
thang dé cic dogn thing lién tiép bang nhau.

3. Str dung tinh chat ctia cac dang thic, hai phan s& bang nhau.
4. Str dung kién thic vé dién tich. (Hinh hoc 8)

5. Str dung binh phuong ctia chiing bang nhau (cé thé'sir dung dinh li Pitago, tam gidc dong
dang, hé thiec lirong trong tam gidc, trong dwong tron dé dwa vé binh phwong ciia chiing bing
nhau).
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B. CHUNG MINH HAI POAN THANG Ti LE
1. Tinh chat trung diém ctia doan thang

Trung diém la diém nam chinh giita doan thiang, chia doan thang ra lam hai doan dai
bang nhau.

B la trung diém ctia doan thang AC

A B C

b o AB_BC 1
AC AC 2

2. Tinh chat ba duong trung tuyén trong tam giac

Ba dwong trung tuyén cua mot tam gidc cung di qua mot diém. Diém do cdch moi dinh mot

GA GB GC 2
khodang bang 2 46 dai dwong trung tuyén di qua dinh dy: DA EB  FC 3

3

G la trong tdam cua tam gidc ABC

Khai thac thém: .
AG = 2GD; CG=2GF; BG=2GE

GD GE GF 1 ; e
AD BE CF 3

GD GF GE 1

AG CG BG 2

3. DPuong trung binh.

e Duodng trung binh ctia tam giac 1a doan thang ndi trung diém hai canh ctia tam
giac (h.3.1).

e Duong trung binh ctia hinh thang 1a doan thang ndi trung diém hai canh bén
cta hinh thang (h.3.2).

A A B
I}II/&N\\ H
B C D C

Hinh 3.1 Hinh 3.2
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Tinh chat

o Duong trung binh ctia tam giac thi song song véi canh thtt ba va bang nita canh

.

ay.
Trén hinh 3.1 thi MN // BC va MN = %

e Duong trung binh ctia hinh thang thi song song véi hai canh d4y va bang ntra

tong hai day.

Trén hinh 3.2 thi MN // AB // CD va MN = %

Dinh li

e Duong thang di qua trung diém mot canh cia tam giac va song song vdi canh

thit hai thi di qua trung diém ctia canh thi ba.

e Duong thang di qua trung diém mot canh bén ctia hinh thang va song song véi
hai day thi di qua trung di€ém cta canh bén thit hai.

4. Dinh ly Talet:
Ti s6 ctia hai doan thang.Ti sG cuia hai doan thang 1a ti s6 d dai ctia chting theo
cung mot don vi do.
DPoan théng ti lé. Hai doan théng AB va CD goi la ti 1€ véi hai doan théng A'B'
va C'D' néucd tilé thie A8 _AB pay AB D
ch C'D' A'B' C'D'
Dinh li Ta-1ét trong tam giac. Néu mot duong thang song song véi mot canh ctia
tam giac va cit hai canh con lai thi n6 dinh ra trén hai canh d6 nhitng doan thé’mg
tuong tng ti lé.

Trong hinh bén

AABC _ AB'_AC' A4B'_AC' B'B_C'C
B'CY/BC| =~ AB AC’ B'B C'C’ 4B AC B c
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Dinh li Ta-1ét dao. Néu mot duwong th:fmg cit hai canh cia mét tam giac va dinh

ra trén hai canh nay nhitng doan thang tuwong ting ti 1é thi duong thang d6 song song
v0i canh con lai ctia tam giac .

Trong hinh bén A

AdBC B//\c/
AB' AC'y=>B'C'/BC.
B'B C'C // ‘\L

Hé¢ qué ciia dinh 1f Ta-1ét. Néu mot duong thang cat hai canh ctia mot tam giac

va song song voi canh con lai thi né tao thanh mot tam gidc mdi cd ba canh twong
tng ti 1€ véi ba canh cua tam gidc da cho.

R AABC ' ' Fal!
Trong hinh trén: } AB'_AC'_B'C

= = =
B'C'//BC AB AC BC

* Chii . Hé qua trén van dtng cho trudng hop duong thang a song song véi mot
canh ctia tam gidc va cit phan kéo dai cta hai canh con lai .

AB' _AC' B'C'

AB  AC BC

os}
ok

5. Tinh chat dwong phan giac ctia tam gidc.

DPinh ly A
Trong tam giac, duong phan giac cia mot goc chia canh
do6i dién thanh hai doan théng ty 1€ v6i hai canh ké hai
doan &y.
AABC DB 4B B D C
BAD = 5@} ~pCac
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Chuy
Dinh ly van dting d6i dwong phan giac goc ngoai cua tam giac.
AABC (AB # AC) EB AB
BAE = CAE }:‘ BCaC

Céc dinh ly trén c6 dinh ly dao

DB_A4B _, AD1a dwong phan giac
DC  AC

trong ctia tam gidc.
EB _ AB

SR Teing AE la duong phan gidc ngoai ctia tam giac.

6. Cac truong hop dong dang ctia tam giac
Khai niém hai tam gidc dong dang

a. Dinh nghia

~

A 4'B'C'goi la dong dang voi A ABC néu : A'=4;B'=B; C'=C;

A'B' _A'C' _B'C'
AB  AC  BC

b. Tinh chat

- Mbi tam gidc dong dang véi chinh no.

-NEéuA A4'B'C"™ AABC thi AABC” AA4'B'C'

-Néu A4'B'C'™ AA"B"C" va AA"B"C"" AABC thi A4'B'C" AABC

c. Dinh li

Né&u mot dueong thang cat hai canh ctia tam giac va song song

v6i canh con lai thi nd tao thanh mot tam gidc mdi dong dang M N
voi tam giac da cho. / \

AABC
= AAMN" AABC .
MN/ /BC}

Chii . Dinh li cling dting cho treong hop dudng thang cat phan kéo dai hai canh cta

tam giac va song song voi canh con lai.
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Truong hgp dong dang thir nhat
Néu ba canh ctia tam giac nay ti 1é véi

ba canh cua tam giac kia thi hai tam giac

A
dé dong dang. A/
Néu AABCva A 4'B'C'cb: A
Bﬁ 'C B e

AB _ BC _ CA 5 \iBC” AL'B'C’

A'B' BICV CVAV

Truwong hgp dong dang thi hai
Néu hai canh ctia tam giac nay ti 1€ v6i hai canh ctia tam giac kia va hai géc tao boi
cac cap canh d6 bang nhau, thi hai tam giac dong dang.
Néu AABCva A 4'B'C'co:

A
A!
G 1 vy AB _ AC
A'B' A'C'
thi A4BC” A4'B'C'. " c -
BY

Truong hgp dong dang tht ba

Néu hai géc ctia tam gidc nay Ian luot bang hai géc ctia tam giac kia thi hai tam giac

d6 dong dang vi nhau.

A
Néu AABCva A 4'B'C'cé: al
-7 5-7 A(O\
B cl <N c

thl AMBC” A4'B'C'

7. Hé thtc lwgng trong tam giac vudng.

1) BC?=AB’ + AC? 1) a2 =b%>+¢?
2) AC’=CH.BC 2) b =a.b’
3) AB’ =BH.BC 3) ¢2=a.c
4) AH’ = HB.HC 4) h2=b'.c
5) AH.BC = AB.AC 5) ha=b.c

1 1 1 I 1 1
6) AHZZAC2+AB2 B H a C 6) h—2=b—2+c—2

Todn Hoa: 0986 915 960 — Téng hop.



Chii dé 4: Chitng minh dding thitc hinh hoc

8. Ti s6 lugng giac cta goc nhon.
+ Cac ti sO luong giac cua goc nhon « (hinh) dwoc dinh nghia nhu sau:

. AB AC AB AC
SiIn =——,Cosay =——;tana =——;cota =——
BC BC AC AB

+Néu « la mot goc nhon thi

O<sina<1l;0<cosa<l; Canh huyén

Canh déi

tana > 0;cota >0

Wl

* Véi hai goc o,3 ma a+ 4 =90", Canh ké

ta co: sina =cos B;cosa =sin B;tana = cot B;cota =tan B .
+ Néu hai goécnhon « va 3 cd sina =sin g hodc cosa=cos g thi a = 3.

sin® @ +cos’ a =l;tga.cotga =1 .

5

* V6i mot s6 gdc ddc biét ta cd: sin30° = cos 60’ = %;sin 45" = cos 45’ = Y

c0s30° = sin 60° =§;cot 60° = tan 30’ =L; tan45" = cot45° =1;c0t 30" = tan 60° =+/3 .

NG

Dang todn dang thiic hinh hoc 1a mét dang toan ciing khong khé nhung né doi hoi
nguoi giai phai c6 cai nhin nhanh (tiét kiém thoi gian) va chuan (giai dung ki€m diém),
xac dinh ding phuong phap vo cung quan trong. Chinh vi vay viéc ty luyén giai nhiéu
bai toan hinh hoc sé gitip cho cac em c6 ki nang giai. Hay cung bat dau véi cac bai tap
AN
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7~. PHAN BAI TAP.

Bai 1: (M6t bai nhe nhang dé bat dau) Cho duong tron (O) duwong kinh AB=2R va C la
mot diém thudc duong tron (C # 4 ; C # B ) . Trén ntta mat phang bd AB ¢6 chita diém C,
ké tia Ax tiép xutc voi duong tron (O), goi M la diém chinh gitta cua cung nho AC . Tia BC
cit Ax tai Q, tiaAM cit BC tai N.

Chtrng minh cac tam giac BAN va MCN can .
Hudng dan giai a
a) Xét AABM va ANBM .
Ta c6: AB la duong kinh ctia duong tron (O)
nén: AMB = NMB = 90°. M

M la diém chinh gitta ctia cung nhé AC

nén ABM = MBN.Tam giac ABN c6 MB vtra la duong cao,
dong thoi la duwong phéan giac nén => ABAN can dinh B.

. Tt gidc AMCB noi tiép.

—> BAM = MOCN (clng bl véi MCB ).

= MCN = MNC ( cing bang BAM ).

=>Tam giac MCN can dinh M

Bai 2: Cho diém M nam ngoai dudng tron (0). V& cac tiép tuyén M4, MB véi duong
tron (4, B 1a cac tiép diém). V& cat tuyén MCD khong di qua tim O (C nam gitta M
va D), OM cat AB va (0) lan luot tai H va I.Chtmg minh:

a/ MAOB noi tiép.
b/ MC.MD = MA?
c/OH.OM + MC.MD = MO?

d/ CI 1a tia phan gidc ciia gbc MCH .
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Chui dé 4: Chitng minh ddng thitc hinh hoc

Hudng dan giai

, |M40=90° — —
a/Tacod: 1 = MAO+ MBO =180°
MBO =90°
=T gidc MAOBNGi tiép A

b/ Ta co: AMD chung

MAC = MDA (cting chin cung AC)

= AMAC d6ng dang AMDA
MA MC

>——=—
MD MA

= MA* = MC.MD

¢/ Tacd: 04 = OB

= AAOB can tai O

Ma OH la dwong phan gidc nén cting la dwong cao
= OH 1 4B

= 04> =OH.OM

Ta lai c6: MA* = MC.MD

OM?* = MA* + 0OA*

= OM?* = MC.MD + OH.OM

d/ Tt MHOM = MA*, MC.MD = MA*

— MHOM = MCMD = MH _MC

MD MO

Xét AMHC va AMDO ¢o:

MH _MC s byo chung
MD MO

MC _MH _HC _ MC _MO_ MC _MO
MO MD DO ~ CH OD  CH 04

= A MHC dong dang A MDO = (1)

Ta lai c6 MAI = IAH (cing chan hai cung bang nhau)= 47 1a phan giac ctia MAH .
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Chui dé 4: Chitng minh ddng thitc hinh hoc

MI  MA
Theo t/c dwong phan giac ctia tam giac, ta c6: —=— (2
/ g phan g 8 TR AL,

A MHA va A MAO c6 OMA chung va MHA = MAO =90° do dé dong dang (g.g)=
MO MA

04 an ©

Tt (1), (2), () suy ra % = % suy ra CI la tia phan giac ctia goc MCH .

Bai 3: Cho duwong tron tam O, dwong kinh 4B . Trén ti€p tuyén ctia duong tron (0) tai
A lay diém M (M = 4). Tk M vé tiép tuyén thit hai MC véi (0) (C la ti€p diém). Ké
CH vudng gbc v6i AB (H e AB), MB cét (0) tai diém thit hai la K va cat CH tai N.
Chting minh rang:

a/ AKNH ndi tiép.

b/ AM* = MK.MB.

¢/ KAC =OMB.

d/ N la trung diém ctia CH .

Hudng dan giai

a/ Ta co:
AKN =90° —
o — AKN + AHN =180°
AHN =90°

Vay t& giac AKNH noi tiép.

b/ Ta cé: MAB = AKM = 90"

AMK chung M
C
= AMKA dong dang AMAB
MK MA
>—=—
MA MB
2 A 1
= MA* = MK MB O H B
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Chui dé 4: Chitng minh ddng thitc hinh hoc

c/ Ta co: C/Bjsl:%

MAOAZ%

= MOA = CBA
= MO // CB c
= OMB = MBC

Ma MBC = KAC nén KAC = OMB

O H B
d/Tacé: NH [/ am — Y _ BN
AM  BM

CNIEM = CN _ BN N NH _ CN
MF BM  AM MF

()

Ta lai c6: MA=MC = AAMC cantai M = MAC = MCA

F +MAC =90°

FCM + MCA = 90°

= F=FCM

= AFMC cantai M .

= MC=MF ma MC = MA nén MA = MF (2)

Tte (1) va (2) suyra NH = CN

Vay N la trung diém CH .

Bai 4: Cho duong tron (0), tir mot diém 4 ndm ngoai duong tron (0), vé hai tia tiép
tuyén 4B va AC véi duong tron. Ké day CD//AB.NGi AD cat duong tron (0) tai E.
Chtrng minh:

a/ ABOC noi tiép.

b/ AB* = AE.AD.

¢/ ABDC can.

d/ CE kéo dai cit 4B & I. Chttng minh 74 =IB.
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Chii dé 4: Chitng minh dding thitc hinh hoc

Hud6ng dan giai

a/ Ta co:

ACO =90°
— ABO+ ACO =180°

{Zé?) =90°

Vay 4BOC la t giac noi ti€p

b/ Ta co: ABE = ADB

BAE chung

= AABE d6ng dang A4DB.

AB AE
=>—=""
AD AB
= AB’ = AD.AE
¢/ Ta c6: AB//CD = ABC = BCD
ABC = BDC (gbc tao bdi tiép tuyén va day cung)
= ACD = ADC
Vay ABDC can tai B.
d/ Ta cé: AB // CD = IAE = EDC ma EDC = ECA nén IAE = ECA
AIE chung
= AAIE dong dang ACIA

Al IE
= "—="= AI*=CI.IE
Cl I4

Ta lai co: IBE = BCI
BIE chung
= ABIE dong dang ACIB

BI IE
=—_—="=BI’=IECI
CI IB

Mt khac: 417 =CILIE nén AI* = BI* = Al = BI .
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Chui dé 4: Chitng minh ddng thitc hinh hoc

Bai 5: Cho t&t gidc ABCD noi ti€p duong tron (O;R). Goi I 1a giao diém AC va BD.Ké IH
vudng goc voi 4B; IK vudng goc voi AD (H € AB;K € AD).
a) Chttng minh t&t giac 4HIK noi ti€p duong tron.
b) Chttng minh rang /4.IC = IB.ID..
c) Chting minh rang tam gidc HIK va tam gidc BCD dong dang.

Huéng dan giai
a) Chiing minh tt gidc AHIK noi ti€p duong tron.
Xét tie gidc AHIK co:
AHI =90° (IH L AB)

AKI =90° (IK L AD)
— AHI + AKI =180°

= T gidc AHIK ndi tiép.

b) Chtetng minh rang I4.IC = IB.ID .

XétAIAD va AIBC co:

A=B (2 g6c ndi tiép cling chan cung DC cta (0))
AID = BIC (2 g6c ddi dinh)

= AIAD" AIBC (g.8)

= 4 = b = [A.IC=1B.ID
IB IC

c) Chitng minh rang tam gidc HIK va tam giac BCD dong dang.
Xét duong tron ngoai ti€p t& giac AHIK co

A= Hy (2 goc ndi tiép cling chén cung K )

Ma 4, =B = H =B

Chiing minh tuong tuy, ta duwoc Ki=D

AHIK va ABCD cé: Hi=B: ; K1 =D
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Chui dé 4: Chitng minh ddng thitc hinh hoc

= AHIK” ABCD (g.g)

Bai 6: Cho A4BC c6 ba goc nhon. Dudng tron (0) dwong kinh BC cat cac canh 4B, AC

lan luot tai cac diém D va E. Goi H 1a giao diém cua hai duwong théng CD va BE.

a) Chiing minh tt giac ADHE noi ti€p trong mot dwong tron. Xac dinh tam 7 caa
duwong tron nay.

b) Goi M la giao diém ctia 4H va BC. Ching minh CM.CB = CE.CA.
c) Chitng minh ID la ti€p tuyén ctia duong tron (0).
Huwéng dan giai
a) Chting minh t& giac ADHE ndi ti€p trong mot duong tron. Xac dinh tam 7 cta

duong tron nay.
Ta c6: BDC =90° (chdn ntra dwong tron) y

BEC =90° (chan ntta duong tron)

Suy ra: ADH =BDC =90°, AEH = BEC =90° D 47
Xét t& gidc ADHE cO: . E

ADH + AEH =90°+90° = 180°

T giac ADHE c6 hai goc d6i bu nhau. 2 |
Vay t& gidc ADHE ndi tiép trong mot duong tron.

Tam 7 la trung diém canh A4H.

b) Chttng minh CM.CB = CE.CA.

Xét hai tam giac CBE va CAM co:

ACM 1a goc chung

AMC = BEC =90° (chttng minh trén)

Suy ra hai tam giac CBE va CAM dong dang

= o :%3 CM.CB =CE.CA.
CE CCB

c) Chitng minh ID la ti€p tuyén ctia duong tron (O).
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Chui dé 4: Chitng minh ddng thitc hinh hoc

Ta 6 : IDH =IHD (do AIDH cén tai I) (1)

IHD =CHM (d6i dinh) (2)

Mit khac : ODC =0CD (do AODC can tai O) (3)

Ngoai ra, trong tam gidc vuong MHC c6 :

CHM + MCH =90° (4)

Tix (1), (2), (3), (4) suy ra: IDH +0DC =90°

Suyra: ID L DO

Vay ID la tiép tuyén cua (0).

Bai 7: Cho A4BC c6 ba goc nhon noi ti€p duong tron (0). Puong cao CD ctia A4BC
cat duong tron (O) tai E. Tkt B ké BF L AE tai F.

a) Chiing minh tt giac BDEF noi ti€p dugc duong tron.

. \ , . . EF CK
b) Ké duong cao BK ctia A4BC. Chting minh: —=——.
BF BK

. AE AC AF AC
c) Chttng minh: —+—=—+—.
BF BK BF BK

CE AE AC
= +

d) Chtmg minh: = .
BD BF BK

Hudng dan giai
a) Xét tix giac BDEF , ta co:
BDE =90° (gt)
BFE =90° (gt)
= BDE + BFE =180°

Vay t& giac BDEF ndi tiép duoc duong tron.

b) Ta co: tt giac ACBE ndi ti€p duong tron (0).

— BEF = ACB (cung bu AEB)
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Chui dé 4: Chitng minh ddng thitc hinh hoc

EF_CK
— ABEF” ABCK (g -
(&-8) =%r=3¢
o Taco: AL AC_AF-EF AKKC_AF AK_EF KC
BF BK _ BF BK  BF BK BF BK
. EF _CK
a: (cau b)
BF BK

AE AC AF AC (1)
BF BK BF BK

d) Ta c6: AEDB” AAKB( ) = ED _AK
&8 BD BK
. ” CD AF
Lai co: ACDB” AAFB(g-g) = ——==——
BD BF

N ED CD AF AK
BD BD BF BK

CE AF 4K
<::>BD BF BK()

Tir (1) va (2) = gg ;lf +;§

Bai 8: Cho ntta duong tron (0) duong kinh 4B=2R, day cung AC. Goi M la
diém chinh gitta cung AC . Puong thang ké tir C song song véi BM cat tia AM & K
va cittia OM & D, OD cét AC tai H.

1. Cht'ng minh tt giac CKMH ndi tiép.
2. Chttng minh CD = MB va DM = CB
3. Xac dinh vi tri diém C trén ntta duong tron (0) dé€ 4D la ti€p tuyén ctia nira
duong tron.
Huéng dan giai
1. Chiing minh t& gidc CKMH noi ti€p.
C6 AMB=90° (g6c noi tiép chan ntra dudong tron duong kinh AB)

=AM L MB
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Chui dé 4: Chitng minh ddng thitc hinh hoc

Ma CD||BM (gt) nén AM LCD.Vay MKC=90°.
Lai c6 AM=CM (gt) = OM L AC=> MHC=90°.
Tk gidac CKMH co MKC+MHC=180° nén tt giac noi tiép trong mot duong tron.

2. Chitng minh CD = MB va DM =CB D

Ta c6 ACB=90° (g6c ndi tiép chdn nita
duong tron)

Do &6 DM||CB, ma CD|| MB
(gt) nén t& giac CDMB la hinh binh hanh.

Suy ra: CD=MB va DM =CB. H

A

O

3. Xac dinh vi tri diém C trén nita duong tron (0)d€ 4D la ti€p tuyén ctia nira
duong tron.

AD la tiép tuyén cua duong tron (O) < AADC c6 AK LCD va DH 1L AC

nén M la truc tam tam giac. Suy ra CM L 4D.

Vay 4D 1 AB < CM || AB < AM = BC

Ma AM = MC nén AM = BC < AM = MC = BC = COB = 60° . V4y tam gidc OBC déu.

Vay diém C 1a diém thudc nira dudong tron sao cho CBA = 60°

Bai 9: Cho duong tron tam O duong kinh 4, M la mot diém ndm trén doan théng OB
(M khéac O va B). Duong thang di qua M va vudng goc véi 4B cat (0) tai C,D. Trén
tia MD 1dy E ndm ngoai (0). Duong thang AE cat (0) tai diém I khéc 4, duwong
thdng BE cat (O) tai diém K khac B. Goi H la giao diém cta BI va. Chting minh:

a) Tt gidc MBEI ndi tiép. Xac dinh tam duong tron ngoai tiép do.

b) Cac tam giac I[EH va MEA dong dang vdi nhau.
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Chui dé 4: Chitng minh ddng thitc hinh hoc

¢) ECED=EH.EM .

d) Khi E thay d6i trén, duong théng HK lu6n di qua mot diém c6 dinh.

Hudng dan giai
a) Ta co AIB = EIB = EMB =90’

Vay t& giac MBEI ndi tiép dwong tron,

tam ctia duong tron la trung di€m cta BE.

b) AEIH” AMEA ,
Vi AEM 1a gbc chung va EIH = EMA=90°

¢) AEIH” AMEA = EI.EA=EH.EM (1)

AEAD” AECI (g-g)=> EI.EA=EC.ED (2) A .

Tte (1) va (2) suy ra: EC.ED = EH.EM .

d) H la truc tam ctia tam gidc AEB nén
AH 1 EB

Vi AKB=90°nén AK | EB — ba diém
A,H,K thang hang.

Do 4 ¢ dinh nén HK ludn di qua diém 4 cd dinh.

Bai 10: Cho duong tron tam O ban kinh R, hai dwong kinh 4B va CD vudng goc voi

nhau. Trén doan 4B 13y diém M khac 0, duong thing CM cit duong tron tai N .

Puong thang vuong goc véi 4B tai M cét tiép tuyén véi duong tron tai N & diém P.

a) Chttng minh: T gidc OMNP ndi tiép.

b) Chtrng minh: AMCO = AOPM , suy ra OMPD la hinh chit nhat.

¢) Ching minh: CM//OP .

d) Tinh tich CM.CN theo R.

Hud6ng dan giai
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a) Ta c6: PMO=PNO=90° = M,N cung thudc dudng tron dudong kinh PO.

Vay t& giac OMNP ndi tiép.

b) Ta cb: OPM = ONM ( ti gidc OMNP noi ti€p)

ONM = OCM (tam gidc OCN cantai O)

= OPM = OCM = CMO = POM

= AMCO=AOPM (g—c—-g)=CO=MP=R

Ta c6 PM =DO=R; PM//DO (cung vudng goc
vOi AB)

= OMPD la hinh binh hanh

M3t khac: MOD=90° nén OMPDIa hinh chit
nhat

c) Ta co: CMO = POM = CM//OP.

d) AEAD” AECI
= % 2% = CM.CN =CO.CD =2C0O* =2R’

Bai 11: Cho duong tron (O;R) va day 4B, vé duwong kinh CD vudng goc voi 4B tai K
(D thudc cung nho 4B). Lay diém M thudc cung nho BC, DM cit AB tai F.

a. Chting minh t& gidc CKFM noi ti€p.

b. Chiing minh: DF.DM = AD”.

c. Tia CM cat duong thang 4B tai E. Tiép tuyén tai M ctia (O) cat 4F tai /. Chting
C

minh: IE = IF

d. Chttng minh: B _AE
EB KA

Hudng dan giai

a) Vi 4B L CD = CDF =90°;

Ma CMF =90° (Gbc n.tiép chin nira dwong tron (0))
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= Tu giac CKFM ndi tiép

b) Ta c6 DF.DM = DK.DC (Do ADKF ~ADMC(g—-g) )

va DK.DC = AD? (Pitago trong tam giac vuéng ADC c¢6 AK duong cao)

Suy ra: DM .DF = AD*.

) MFI = CDM = DMI = AMIF cAn tai [ = MI = MF (1)

Ma IME + IMF = EMF =90° ; MFI + MEI =90° ( Vi AMEF vudng tai M )

Mt khéc theo o/m trén: IMF = MFI => IME =IEM = AMIE cAntai [ = I[E=IM (2) ;
Tt (1) va (2) suy ra: IF=IE.

d) Ta c6 K4=KB (T/c duong kinh vuong goc day cung)

. DK KF
Ta céd: ADKF[JAEKC(g—g)=>——= <C < KEKF =KD.KC.

EK
Ma KD.KC = KB’ (Pitago trong tam giac vudng CBD c6 BK la duong cao)
< (KB+BE)KF = KB* < KBKF + BE.KF = KB* < BE KF = KB’ — KB.KF

=KB(KB—KF)<:>BE.KF=KB.FB<:>@=£<:>Q=E.
EB KB EB KA

Bai 12: Cho tam giac ABC vuong tai 4 va duong cao 4H . Dung duong tron tam O
dwong kinh 4H cit AB tai E, cit ACtai F.Céc tiép tuyén véi duong tron (0) tai E,

F Tan lwot cit canh BC tai M va N .
a) Chting minh rang t& gidc MEOH ndi tiép
b) Chttng minh rang 4B.HE = AH.HB

¢) Chirng minh ba diém E,O,F théng hang.
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d) Cho 4B =210cm, AC =2+/15cm . Tinh dién tich AMON .

Huéng dan giai A
a) Chiing minh rang t& gidc MEOH ndi tiép
Ta cd: OEM =90° (EM 1a tiép tuyén cua (0)) 0 F
E

OHM =90° ( AH 12 duong cao)

— OEM +OHM =90°+90° = 180°

Vay ti gidc MEOH ndi tiép M H N
b) Chting minh rang AB.HE = AH.HB

Xét A4BH vudng tai H va AHBE vudng tai E co:

B chung

Vay AABH * AHBE(g.g)

= 4B = AH hay AB.HE = AH.HB
HB HE

c) Chting minh ba diém E,O, F thang hang.

Ta c6: EAF = AEH = HFA = 90°

Suy ra t gidac AEHF la hinh chit nhat

Suy ra EF,AH la hai duong chéo

Ma O la trung diém ctia 4Hnén O cling la trung diém ctia EF
Vay ba diém E,O,F thang hang.

d) Cho 4B =210cm, AC =2-/15¢cm . Tinh dién tich AMON .

Ta c6 OM la duong trung binh cia AdBH nén OM = %AB = %2\/5 = 10(cm)

Tuwong tw, ta cing c6 ON = %AC = %2\/3 =15(cm)

OM 1a tia phan giéc ctia EOH (tinh chat hai tiép tuyén cit nhau)
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EOM = MOH
Tuong tuw ta c6 HON = NOF
Mt khac EOH + HOF =180° (ké bu)

Suy ra MON =90° = AMON vudng tai O

S on = %OM.ON = %\/ﬁ.\/l— = %(cmz)

Bai 13: Cho tam giac 4BC vudng can tai 4, noi ti€p trong duong tron tam 0. Tiép
tuyén tai B véi duong tron (0) cattia C4 tai D. Trén canh 4B 14y diém E (E khong
trung voi 4 va B). Tia CE cit duwong tron (0) tai F va cit BD tai K. Tia BF cit CD tai
M.

a) Chtiing minh AMAB &« AMFC .
b) Chitng minh tit giac AFKDnQi tiép.
c) Tia ME cat BCtai H. T gidc MDBH 1a hinh gi?
d) Chting minh 4B.EB+CE.CF = BC.

Huwdng dan giai
a) Chiing minh AMAB”™ AMFC.
Ta c6: BAM = CFM =90° M
MBA = MCF ( cing chin cung AF ) A
Vay AMAB” AMFC (g.g).

b) Chitng minh tt giac AFKDnQi tiép.

Do A4BC vudng can tai 4 nén ACB = ABC = 45° B H O
= AFC = ABC = 45° (cung chin cung AC)

ADBC vudng cin tai Bc DCB =45° = D = 45°

= AFC=D

Lai c6 AFC+ AFK =180° (ké bu)
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— D+ AFK =180°. Vay tt gidc AFKD ndi tiép

c) T gidc MDBH la hinh gi?

Ta c6 E la trye tam cua ABMC = MH 1 HB(1)
MH//DB (2)(vicung vudng goc voi BC)

Tt (1),(2) suy ra t gidc MDBH la hinh thang vudng.
d) Chting minh AB.EB+CE.CF = BC®

Ta cé: AABC” AHBE = % = % = AB.EB = BC.HB (3)

AFCB” AHCE :E:B—CCF.EC=HC.BC 4)
HC EC

Céng (3) va (4) AB.EB+CF.EC = BC.HB+ HC.BC = BC(HB+ HC) = BC.BC = BC*
Vay AB.EB+CE.CF = BC”.

Bai 14: Cho duong tron (O;R)va hai duong kinh 4B,CD bat ki. Tiép tuyén tai 4 cua
duong tron (0) cit cac dwong théng BC va BD lan lwot tai E,F. Goi P,Q lan luot 1a

trung diém ctia cac duong thang 4E, AF .

a) Chttng minh t& giac CDEF noi tiép.
b) Chiing minh ring CE.DF.EF = AB® va 2% z _CE

BF" DF
¢) Chitng minh rang truc tim H ctia tam giac BPQ 1a trung diém ctia doan thang O4.
d) Hai duong kinh 4B va CD c6 vi tri nhu thé nao thi tam giac BPQ c6 dién tich nhé
nhat? Tinh dién tich nho nhat d6 theo R.

Huwéng dan giai
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N
N~
N
N
~
~+

a) Tk giac CDEF noi tiép
CBD =90° (gbc ndi tiép chin nira dwong tron)
— EFB = ABC (Vi cung phu ABF)
AOBC c6 OB=0C =R nén AOBC cén tai 0= ABC = OCB.
Suy ra: EFB=0CB = tt gidc CDFE ndi tiép (c6 géc trong bang gbc ngoai tai dinh d6i
dién)
. BE’ _CE

b) CE.DF EF = AB’ va —~=——
BF* DF

Ap dung hé thikc lrgng trong tam gidc vuong co:
AE? = CE.BE,AF* = DF.BF va AB.EF = BE.BF
AB* = AE.AF = AB* = AE* . AF* = CE.BE.DF .BF = CE.DF .(BE.BF) = CE.DF.EF.AB

Do d6 4B’ = CE.DF .EF.
BE® EAEF EA _BE' EA® CE.BE

Talai cé: —5 = ===
BF FAEF FA  BF FA DF .BF
_ BE®

Vay: =—.
Y 8P T DF
c) H la trung diém A4D.
Ké PI L BO(I € BO) va PI cit AB tai H= H 1a truc tAm ctia ABPQ.
AE AB  AE AB  AE 4B
AB AF ~ AB/2 AF/2 04 AQ

= AMEO AABQ[% = BAQ = 9oo,g_j=£J

Ta cb: AB*> = AE.AF =
— ABO = AEO

Ma IPQ = ABO (cung phu voi BOP)
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= AEO = IPQ, ma hai géc 6 vi tri dong vi nén IP//OE.
Trong AOAE c&: PI//OE;EP = PA(gt)= OH = HA.

Bai 15: Cho duong tron (O;R) duong kinh 4B =2R,day cung MN cta (O) vudng goc

véi ABtai I sao cho I4<IB. Trén doan MI 14y diém E(E = M,E#1). Tia AE cat duong

tron tai diém thit hai la K.

a) Chttng minh t& gidc JEKB ndi tiép dugc duong tron.

b) Chiing minh AM* = AE.AK.

c) Chting minh AE.AK + BI.BA=4R’.

d) Xac dinh vi tri diém 7 sao cho chu vi AMIO dat gid tri 16n nhat.

Hudng dan giai

a) Tt gidc IEKB noi tiép.

Ta c6: AKB=60° (g6c ndi tiép chin nita dudng tron)

= AKB+ BIE = 90° +90° =180

= T giac IEKBndi tiép duoc duong tron.

b) AM? = AE.AK. M

Tacd: AB L MN tai I = AM = AN

= AME = AKM (hai goc n6i tiép ciing chén hai cung E

bang nhau) A ¥ B

AAME va AAKM cO: MAK :chung, AME = AKM (cmt).

= AAME A AAKM (g.g)

_AM _ AE
AK  AM

c) AE.AK + BI.AB =4R’,

= AM? = AE.AK. N

AMB =90° (gbc ndi tiép chin nira dwong tron), ap dung hé thite lugng trong tam giac
vudng c6: MB* = BI.AB.
Do d6: AE.AK + BI.AB = MA* + MB® = AB* = 4R’.

Bai 16: Cho nira duong tron tam O, duwong kinh AB = 2R. Trén tia d6i cua tia AB 1ay
diém E (khac vé6i diém A). Tiép tuyén ké tir diém E cat cac tiép tuyén ké tir diém A va
B ctia nira duong tron (O) Ian luot tai C va D. Goi M 1a tiép diém cua ti€p tuyén ké tir

diém E.

a) Chttng minh rang t& gidc ACMO noi ti€p dugc trong mot dueong tron.

Todn Hoa: 0986 915 960 — Téng hop.



Chui dé 4: Chitng minh ddng thitc hinh hoc

b) Chttng minh réng% = C(;—]Z

c) Chitng minh rang khi diém E thay ddi trén tia d6i ctia tia AB, tich AC.BD khong
doi.
Huéng dan giai
a) Chting minh rang t&t gidc ACMO noi tiép duoc trong mot duong tron.
Vi AC 1a tiép tuyén ctia (O) nén OA L AC=> 04C = 90°
Vi MC 12 tiép tuyén ctia (O) nén OM L MC => OMC = 90°

=> 0AC +OMC =180°. Suy ra OACM la ti¢ gidc ndi tiép

b) Chtirng minh réng% = i—ﬁg

Xét hai tam giac vudng OAC va OMC c6

04=0M =R D
= AOAC = AOMC
chung OC
M
(canh huyén — canh goc vuong) c
SCA=CM M _&4
CE CE
B
Twong tw ta cd oM _ DB E A 0
DE

Ma AC // BD (cung vudng goc AB) nén
CA CE CA DB CM DM
DB DE CE DE CE DE

¢) Chitng minh rang khi diém E thay ddi trén tia d6i ctia tia AB, tich AC.BD khong

doi.

Vi AOAC = AOMC = AOC = MOC = AOC =%AOM

Tuwong tu: BOD = %BOM

Todn Hoa: 0986 915 960 — Téng hop.



Chii dé 4: Chitng minh ding thitc hinh hoc

Suy raA/O\C+B/07)=%(A/OA\4+B/OA\/[)=90”

Ma 40C+ ACO=90" = ACO = BOD

— AAOC” ABDO(g.g) = % = % = AC.BD = A0.BO = R* (khdng d6i, dpcm)

Todn Hoa: 0986 915 960 — Téng hop.
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