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MOQT SO BAI HINH ON THI VAO LOP 10

Bai IV 2012 - 2013

Cho duodng tron (O; R) duong kinh AB. Ban kinh CO vudng gdc véi AB, M 1a diém bat ki trén

cung nho AC (M khac A va C), BM cit AC tai H. Goi K 1a hinh chiéu cia H trén AB.

1. Churng minh tir gidc CBKH la tir giac noi tiep.

2. Chitng minh ACM = ACK

3. Trén doan thang BM lay diém E sao cho BE = AM . Chung minh tam gidc ECM la tam giac

vudng can tai C. 7 L 7
4. Goi d la tiép tuyen cua duong tron (O) tai diem A. Cho P 1a mot diém nam trén d sao cho hai diém
AP.MB_R

P, C nam trong clng mat nira mat phang bo AB va

Chung minh duong thang PB di qua trung diém cua doan thang HK.

™ c

»
A
@)

1) T giac CBKH c6 hai goc déi HCB = HKB =90°
khang dinh t& gidc CBKH ngi tiép trong duong tron duong kinh HB.
2) G6c ACM = ABM chin cung AM
va ACK = HCK = HBK vi cling chin cung HK .
Vay ACM = ACK
3) Xét 2 tam giac MAC va EBC c0 hai cap canh EB = MA, AC=CBvagoéc gita MAC =
MBC vi cuing chin cung
MC nén 2 tam giac d6 bang nhau.
tac6 CM = CE va CMB =45"vi chan cung CB =90°.
Vay tam giac MCE vudng cén tai C.
4) Xét 2 tam giac PAM va OBM

AP.MB AP B , . N
=Re— :O— . Mat khac tacO6 PAM = ABM Vi cung
MA MB
chan cung AM viy 2 tam giac trén dong dang.
Vi tam giac OBM cén tai O nén tam giac PAM cling cén tai P.

Theo gia thuyét ta c6
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Viy PA = PM.
Kéo dai BM cit d tai Q. Xét tam giac vudng AMQ cd PA = PM
nén PA = PQ vay P 1a trung diém ciia AQ nén BP ciing di qua trung diém cua HK, do dinh Ii Thales
(vi HK/TAQ).
Bai IV: 2013 - 2014

Cho dudng tron (O) va diém A nam bén ngoai (O) . Keé hai tiép tuyén AM, AN véi duong tron
(O) (M, N la cac tiép diem). Mot duong thang d di qua A cat duong tron (O) tai hai diem B va C
(AB < AC, d khong di qua tam O). )
1) Chung minh tir gidc AMON ndi tiep.
2) Ching minh AN? = AB.AC . Tinh d6 dai doan thang BC khi AB=4 cm, AN =6 cm.
3) Goi | 1a trung diém cua BC. Buong thang NI cit duong tron (O) tai diém thu hai T.
Chuang minh MT // AC.
4) Hai tiép tuyén cua duong tron (O) tai B va C cét nhau ¢ K. Ching minh K thudc mot
duong thang c6 dinh khi d thay doi va théa man diéu kién dé bai.

Bai 1V (3,5 diém)
1/ Xét tir giac AMON c6 hai goc d6i ANO = 90°
AMO =90° nén la tir giac ngi tiep
2/ Hai tam giac ABM va AMC dong dang
néntacd AB.AC =AM? = AN?*=6° =36
6° 6°
=>AC=—=—=9(cm)
AB 4
= BC=AC-AB=9-4=5(cm)
3/ MTN = % MON = AON (cuing chan cung MN trong dudng tron (0)), va AIN = AON

(do 3 diém N, I, M cling nam trén dudng tron duong kinh AO va cuing chan cung 90°)

Vay AIN = MTI =TIC nén MT // AC do c6 hai géc so le bang nhau.

4/ Xét AAKO ¢6 Al vudng géc vai KO. Ha OQ vudng goc véi AK. Goi H 14 giao diém cia OQ va
Al thi H Ia tryc tdam cua AAKO, nén KMH vudng goc véi AO. Vi MHN vuéng géc véi AO nén
duong thang KMHN vudng goc véi AO, nén KM vudng goc véi AO. Vay K nam trén duong
thang ¢ dinh MN khi BC di chuyén.

Cach giai khéc:

Tacoé KB?=KC?=KI.KO. Nén K nam trén truc dang phuong ctia 2 duong tron tim O va dudng
tron dudng kinh AO. Véy K nidm trén dudng thang MN 13 truc dang phuong cua 2 dudng tron

trén.

Bai IV (3,5 diém) 2014 - 2015
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Cho dudng tron (O; R) ¢6 duong kinh AB cé dinh. V& duong kinh MN cua dudng tron
(O; R) (M khac A, M khac B). Tiép tuyén cua duong tron (O; R) tai B cét cac duong
thang AM, AN lan luot tai cac diém Q, P.
1) Chtng minh ta giac AMBN la hinh chit nhat.
2) Chirng minh bon diém M, N, P, Q cting thugc mot duong tron. , 7
3) Goi E la trung diém cua BQ. Buong thang vudng goc véi OE tai O cat PQ tai diem F.
Chang minh F 1a trung diém cua BP va ME // NF .
4) Khi duong kinh MN quay quanh tm O va thoa mén diéu kién dé bai, xéc dinh vi tri
cua duong kinh MN dé tir giac MNPQ cd dién tich nho nhat.
Bai IV (3,5 diém) o
1) T gidc AMBN c6 4 gbc vubng, vi la 4 géc noi tiép chan nura
duong tron. P
2) Tac6 ANM = ABM (cuing chian cung AM) N
va ABM =AQB (gbc cd canh thang géc)

vay ANM = AQB nén MNPQ ndi tiép.

3) OE la duong trung binh cta tam giac ABQ.

OF // AP nén OF la duong trung binh cua tam giac ABP

Suy ra F 1a trung diém cua BP.

Ma AP vuong gdc véi AQ nén OE vudng goc OF. ‘

Xét tam giac vuong NPB ¢o F la trung diém caa canh huyéen BP.
Xét 2 tam giac NOF = OFB (c-c-¢) nén ONF=90°.

Tuong ty ta c6 OME = 90°nén ME // NF vi ciing vudng gdc véi MN.
4)

2Sunpo = 2Saro — 2Sau = 2RPQ—AM.AN = 2R.(PB+BQ) -~ AM.AN

Tam giac ABP dong dang tam giac QBA suy ra % = % = AB?=BP.QB

Nén ap dung bat déng thiic Cosi ta c6 PB+BQ > 2,/PB.BQ = 2,/(2R)? = 4R
AM? + AN®>  MN? _
===
Do d6, 2S,,pq = 2R.4R —2R*=6R”. Suy ra Swneg = 3R?
DAu bang xay ra khi AM =AN va PQ = BP hay MN vudng g6c AB.
Bai IV (3,5 diém) 2015 - 2016 o 7
Cho ntra duong tron tam O c6 duong kinh AB. Lay diem C trén doan thang AO (C khac A, C khac
O). buong thang di qua C va vudng goc véi AB cat nira duong tron tai K. Goi M 1a diém bat ki trén
cung KB (M khac K, M khac B). buong thang CK cat cac duong thang AM, BM lan luot tai H va D.
buong thang BH cat nira duong tron tai diém thir hai N.
1) Chang minh tir gidc ACMD 1a tir giac noi tiép.
2) Chtrng minh CA.CB=CH.CD.
3) Chung minh ba diém A, N, D thang hang va tiép tuyén tai N cua nira duong tron di qua
trung diém cua DH.
4) Khi M di dong trén cung KB, chimg minh duong thang MN ludn di qua mét diém ¢ dinh.

Tacé AM.AN < 2R?
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D

Bai IV (3,5 diém)
1) T giac ACMD c6 ACD = AMD = 90° Nén‘tl’r giac ACMD noi tiép
2) Xét 2 tam giac vudbng : AACH va ADCB dong dang

(Do c6 CDB = MAB (gdc c6 canh thang goc))

Neén ta cé% = C—D = CACB=CH.CD
CH CB

3) Do H la tryc tdm cua AABD

Vi ¢6 2 chiéu cao DC va AM giao nhau tai H, nén AD L BN

Hon nita ANB =90° vi chin ntra dudng tron duong kinh AB.

Nén A, N, D thang hang.

Goi tiép tuyén tai N cat CD tai J ta chitng minh JND = NDJ .

Taco JND = NBA cling chan cung AN .

Taco NDJ = NBA gdc co canh thang goc

= JND = NDJ Vay trong tam gi4c vudng ADNH T 1a trung diém cua HD.

4) Goi I 1a giao diem cia MN véi AB. CK cat duong tron tam O tai diem Q.

Khi d6 JM, JN la tiep tuyen cua duong tron tam O. )

Goi F 1a giao diém cua MN va JO. Ta c6 KFOQ la ta giac noi tiep.

= FIla phan giadc KFQ.
Taco KFQ=KOQ = KFI =FOI
= ta giac KFOI noi tiép
= IKO=90° = IK I tiép tuyén duong tron tam O
Vay MN di qua diém co6 dinh | (véi IK la tiép tuyén cua duong tron tdm O)
Céch 2 : NC cat duong tron tai R ta c6 CK 1a phan giac caa NCM
. ) 1 .

= MR// CK .Vay B la trung diém MR . Tac6 CNM =3 s6 do MR = MOB.
= Tu giac NCOM ni tiép.
Vay IM.INW= IA.IB = IC.10 = hang so
Vay I 1a diem 96 dinh ma MN di qua.
Bai IV (3,5 diem) 2016 - 2017
Cho dudng tron (O) va mot diém A ndm ngoai duong tron. Ké tiép tuyén AB véi duong tron (O)
(B la tiép diém) va duong kinh BC. Trén doan thang CO lay diém 1 (I khac C, | khac O ). Puong
thang Al cdt (O) tai hai diém D va E (D ndm giita A va E). Goi H 1a trung diém cta doan thang
DE. r 2 N

1) Chang minh bon diém A, B, O, H cung nam trén mot duong tron.
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2) Chttng minh AB :E.
? AE BE 2 U 2

3) buong thang d di qua diém E song song véi AO, d cat BC tai diém A. Ching minh HK//DC .

4) Tia CD cat AO tai diém P, tia EO cat BP tai diém F. Chang minh tir giac BECF la hinh chir

nhat.
Bai IV (3,5 diém) , ,
1) Tt giac ABOH c6 2 goc doi vudng néu ndi tiep trong
duong tron duong kinh AO.
2) Xét 2 tam giac ADB va ABE.
Tacd ABD = BED (cling chan cung BD va géc A chung)

AB DB
=>—=—
AE BE ’

3)Tu gidc ABOH noi tiép nén ta co:
OAH =0OBH
Taco HAO = HEK (Vi EK//AQ)
= HBK =HEK.
Vay tir giac HKEB noi tiép = HKB = DEB = DCB (cling chin DB)
Nén HK//DC do 2 goc dong vi bang nhau.
4) Ké thém AQ la tiep tuyen thtr 2 vai vong tron O.
Ta co tr giac APDQ noi tiép vi QDC = OAB = PAB =QBC
Do ti giac APDQ noi tiép nén ta c6 AQP = ADP = EDC = EBC
Vi dbi xing nén ta c6 ABP = AQP

— ABP =CBE.
= BF 1 BE.
Vay tu giac BFCE la hinh chit nhat.
Bai IV (3,5 diéem) — Dé vao 10 HN nam hoc 2017 - 2018
Cho dudng tron (O) ngoai tiép tam giac nhon ABC. Goi M va N lan luot la diém chinh

gitta cua cung nhé AB va cung nho BC . Hai ddy ANva CM cit nhau tai diém | .
Day MN cit cac canh AB va BC lan luot tai cac diém Hva K.

1) Chang minh bén diém C,N, K, | cung thuoc mot dudng tron.

2) Chitng minh NB? = NK.NM .

3) Chirng minh tr giac BHIK' 1a hinh thoi. ’

4) Goi P,Q lan luot Ia tdm cua cac duong tron ngoai tiep tam giac MBK , tam giac
MCK va E la trung diém cua doan PQ. V& duong kinh ND cua duwong tron (O) . Ching minh
ba diém D, E,K thang hang.
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o Huwoéng ddn gidi
1) Ching minh bon diém C, N, K, | cung thuoc mot duong tron.

Taco M la diém chinh gittacung AB = AM =BM = MNA = MCB
= KNI = ICK . Tir giac CNKI c6 C va N 1a 2 dinh k& nhau ctng nhin canh Kl dudi géc bang
nhau nén CNKI ndi tiep ( dau hiéu nhan biét tir gidc noi tiep)
Do d6 bon diém C,N, K, cung thuoc mot duong tron.

2) Ching minh NB? = NK.NM .
Taco N la diém chinh gitra cung BC = BN =CN = BMN =CMN (gbc ndi tiép chan 2 cung
bang nhau)
Ma CBN =CMN (g6c noi tiép chin cing chin cung CN )
CBN = BMN (cuing bing géc CMN ) = KBN = BMN
Xét AKBN va ABMN co0 :

N chung

KBN = BMN
KN BN 2 A o -
— AKBN -~ ABMN :m :W: NB“ = NK.NM ( diéu phai ching minh).
3) Chtrng minh tir giac BHIK 1a hinh thoi.
Taco ABC = ANC (g6c noi tiép cling chan cung AC)
Ma AMC = AHI (géc ndi tiép cuing chian cung IC)
= ABC = IKC Ma 2 g6c nay ¢ vi tri dong vi nén HB//IK (1)
+ Chirng minh twong tu phan 1 ta c6 tir giac AMHI noi tiep
ANC = IKC (g6c nai tiép cuing chan cung Al)
Tacod ABC = AMC (géc ndi tiép cung chan cung AC)
= ABC = AHI Ma 2 géc nay & vi tri ddng vi nén BK //HI (2)
Tu (1) va (2) suy ra tir giac BHIK la hinh binh hanh.
Mat khécﬂAN , CM lan luot la céc tia phan giac cua cac goc A va C trong tam giac ABC nén |
la giao diém 3 duong phan giac, do d6 Bl |a tia phan giac géc B
Vay ti giac BHIK a hinh thoi ( dau hiéu nhan biét hinh thoi).
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4) Goi P,Q lan luot 12 tam caa cac dudng tron ngoai tiép tam giac MBK , tam giac MCK va E 1a
trung diém cua doan PQ. V& duong kinh ND ciia durong tron (O) . Chimg minh ba diém
D, E,K thing hang.

Vi N 1a diém chinh gitra cung nhé BC nén DN la trung tryc cia BC = DN la phan gi4c BDC .
Tacoé KQC =2KMC (g6c noi tiép bing nira goc ¢ tam trong duong tron (Q))
NDC = KMC (géc ndi tiép cing chan cung NC)
Ma BDC = 2NDC = KQC = BDC
Xét tam gidc ABDC va AKQC la céc cac tam giac can tai D va Q c¢6 hai goc BCD = BCQ do
vay D,Q,C thing hang nén KQ//PD
Chting minh twong tu ta co tacd D, P, B thing hang va DQ//PK
Do d6 tir giac PDQK Ia hinh binh hanh nén E 1a trung diém cia PQ ciing 1a trung diém cua DK
.Vay D, E, K thing hang (diéu phai chirng minh).
Cau 4. (3,5 diém) — 2018 - 2019
Cho duong tron (O; R) véi day cung AB khong di qua tm. Lay S 1a mét diém bét ki trén
tia d6i cua tia AB (S khac A). Tir diém S v& hai tiép tuyén SC, CD véi duong tron
(O;R)sao cho diém C nam trén cung nho AB (C, D la c4c tiép diém). Goi H la trung
diém cua doan thang AB.
1. Chtrng minh nim diém C, D, H, O, S thudc dudng tron duong kinh SO.

2. Khi SO =2R, hiy tinh d¢ dai doan thang SD theo R va tinh s6 do goc SCD.
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3. Puong thang di qua diém A va song song voi duong thang SC, cat doan thang CD tai K.
Chuang minh ta gidc ADHK 13 tir giac noi tiép va duong thing BK di qua trung diém cia doan
thang SC.
4. Goi E 1a trung diém cua dwong thang BD va F 1 hinh chiéu vudng goc cia diém E trén
duong thang AD. Chiing minh rang, khi diém S thay doi trén tia d6i cua tia AB thi diém F ludn
thugc mot duong tron cd dinh.

Lo giai

N

1) Ching minh nam diém C, D, H, O, S thudc duong tron duong kinh SO.
* Xét duong tron (O; R) co:

- SCL OC (SC latiép tuyén cua dudng tron (O;R) = SCO =90°

- SDL OD (SD latiép tuyén cua duong tron (O; R) = SDO =90°

- H 1a trung diém cua doan thang AB = OH L AB (Tinh chat duong kinh di qua
trung diém cua day cung) = SHO =90°

* Xét tir giac SCOD c0:

- SCO +SDO =180° (cmt)

- SCO va SDO 14 hai gbc ddi nhau

— SCOD la tt gi4c ndi tiép

C6 ASCO va ASDO vubng tai C va D, c6 SO la canh huyén chung

= tir gidc SCOD thudc dudng tron duong kinh SO. (1)

* Xét tir giac SCHO c6:

- SCO = SHO =90°

-Ma hai dinh S va H ké nhau cuing nhin canh SO dudi mét géc bang nhau
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= tir gidc SCHO thudc dudng tron duong kinh SO. (2)

Tir (1),(2) = namdiém C, D, H, O, S thudc dudng tron duong kinh SO.

2) Khi SO = 2R, hiy tinh d6 dai doan thang SD theo R va tinh sé do goc SCD.
Xét ASDO vudng tai D

C6: SO* = SD? +0D? (dinh |i Pytago)

= SD?=50?-0D? =(2R)’ ~R? =3R?

— SD=4+/3R
Ta lai co: tanOSD:O—D:i:izﬁ
SD 3R /3 3
— OSD = 30°
Chimg minh tuong ty ta c6: SD = R+/3; OSC =30°.
Xét ASCD c6:

SC=SD = ASCD can

Ma CSD =0CS +0DS =60° = ASCDdéu = SCD = 60°.

3. Chang minh tir gidc ADHK | tir giac noi tiép va duong thing BK di qua trung
diém cua doan thang SC.

- CO tir giac DOHC 14 tir giéc nai tiép (Cmt)

= KDH =COH :%CH (1)

~AK L OC (AKIl SC)

0: = KAH =COH (2)
OH L AH (gt)

Tur (1),(2) te gidc ADHK la ti gidc noi tiép
_ [BKNSC =({T}
i
AK ~BC ={P}

Taco: DAKH noi tiép = AHK = DAC

Ma: DAC = ABC = % AC

= AHK =BAC

— HK]|l BC (2 goc dong vi)

Xét AABP = K la trung diém cua AP

= AK = HK = T la trung diém cua doan thang SC (dpcm)
ST TD

4. Taco OA=0B nén AOAB can dinh O.
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C6 OH la trung tuyén, dong thoi la phan gidc cua AOAB nén BOH =%AOB

Hay BOH :%sdAB.

Taco BDA=%sdAB (g6c ndi tiép chan cung AB).

Suy ra BOH = BDA hay BOH = EDF.
Xét AOHB va ADFE cé:

OHB = DFE =90°; BOH = EDF (ching minh trén).
Suy ra AOHB ddng dang ADFE (géc - g6c).
Nén ta co: OH _DF (1).
HB FE
Goi G 1a hinh chiéu vudng goc cia B trén AD, suy ra BG L AD.
DF FE DE 1
DG BG DB 2

Khi @6, ABDG cé FE//BG (cung vudng géc véi AD) nén

Suy ra F 1a trung diém cua DG va DF _DG (2)
FE BG
Goi M 1a trung diém cua OH .
OH DG 2MH 2FG MH FG
= ha = o =

Tur (1) va (2), ta c6 5
({l) va(2).tach o =p o hay S = e =

Xét ABHM va ABGF co:

BHM =BGF =90°.
ﬁ :E (chxng minh trén).
HB BG

Suy ra ABHM dong dang ABGF (canh — géc — canh).
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Do do, ta ¢6: GFB = HMB (cac goc twong (ng).

Hay AFB=HMB (3).

Xét duong tron (0) ¢6 A, B, O, H 1a cac diem ¢ dinh.

C6 M 1a trung diém cia OH nén M cé dinh.

Suy ra BMH =« khdng d6i.

Nén tir (3), suy ra AFB c6 s6 do khong doi, hay diém F ludn nhin doan AB dudi

goc khong dbi o . Vay diém ABHM nam trén cung chira g6c o dung trén doan AB

Do d6, khi diém S di dong trén tia ddi cua tia AB thi diém F ludn nam trén duong
tron ¢6 dinh 1a cung chira géc o dung trén doan AB.

Bail. (3,0 diém)— 2019 - 2020
Cho tam gidc ABC c6 ba goc nhon ( AB < AC ) néi tiép duong tron (O). Hai duong cao BE va
CF cua tam giadc ABC cat nhau tai diém H .
1) Chang minh bén diém B, C, E, F cung thuoc mot duong tron.
2) Chimg minh dudng thing OA vuéng goc véi duong thang EF .

3) Goi K la trung diém cua doan thang BC . Puong thang AO cit duong thing BC tai diém
I,

duong thang EF cit duong thang AH tai diém P . Chtiing minh tam giac APE ddng
dang vai tam giac AIB va duong thang KH song song véi duong thang [P .

Loi giai
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1) Chttng minh bén diémB, C, E, F cing thuoc mot duong tron.
Xeét tir giac BCEF taco:
BEC =90° ( BE la duong cao)

BFC =90° (CF la duong cao)
— BCEF la t&r gi4c noi tiép (dinh E, F clng nhin canh BC dudi mot goc vudng).
2) Ching minh duong thang OA vudng goc voi duong thang EF.

V& tiép tuyén Ax nhu hinh vé = BAF = ACB (tinh chat giita duong tiép tuyén va day
cung).

Do ti gidc BCEF noi tiép = AFE = ACB.
Ta suy ra BAF = AFE = EF//Ax (do hai gdc so le trong)

Lai c6 Ax L. OA= OA L EF (dpcm).
3) Chang minh AAPE —~ AABI
Taco: AEB=ABI (Vi AEB+EFC = ABI + EFC =180°)
Mat khac APE + PAI =90° (vi Al L PE)

AIB + PAI =90° (Vi AH 1 BC)= APE = AIB
Vay AAPE -~ ABI (g-g).
* Chung minh KH//PI
Goi M 1a giao diém cua AO va EF , dung duong kinh AS
Tac6é BE//CS cung vubng géc AC

BS//CF cung vubéng goc AB
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= BHCS I1a hinh binh hanh nén H,K,S thang hang
Tacd AE.AC = AH.AD va AE.AC = AM.AS

= AH.AD = AM.AS :ﬂ:%:AAHM ~AASD = AHM = AASD

= HMSD Noi tiép duong tron
Két hop PMID noi tiép duong tron = PIM = PDM = HSM = HS//PI .



