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Bai 1. Cho dudng tron (O) dudng kinh AB, diém I nim giira A va O sao cho Al < %AO.

Ke day MN vuong goc voi AB tai |, goi C la diém tuy y thuoc cung 16n MN sao cho C
khéng trung vai M, N va B. Noi AC cat MN tai E.

a) Ching minh tu giac IECB noi tiép .

b) Chitng minh AAME ¢ ACM dé tir 46 suy ra AM? = AE.AC

¢) Chitng minh AE. AC - ALIB = Al?.

DAPAN
Bai Ndi dung Piém
5 V¢ hinh dung cho cau a)
(3,0 diem) M
X 0,25
E
4 ] B
I o

a) Tacd MN L AB tai | (gia thiét) = MIB =90° hay EIB 0.25

=900
Taco ACB la noi tiép chin nira (O) = ACB= 90° hay 095
ECB = 90° ’
— EIB+ ECB = 180° 0,25
Ma day 1a hai goc dbi cua ti giac IECB nén ta giac IECB 1
tt giac noi tiép . 0,25
b) Tac6 MN L AB tai | (gia thiét) = I 1a trung diém cua

0,25
cung MN
— AMN = ACM ( hai g6c noi tiép chan hai cung bang
nhau) 0,25
hay AME = ACM (1)
Taco CAM la goc chung cia AAME va AAMC (2)
Tur (1) va (2) suyra AAME ¢ A ACM (g.9) 0,25
_ AM_AE 3y AM2 = AE.AC (dpem). 0,25

AC AM
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c) Tacéd AMB = 90° (goc ni tiép chan nira (0)); MN L 0.25
AB tai | (gia thiét) ’

= AAMB vuodng tai M c¢6 MI la duong cao
= MI? = AL.BI (hé thirc gira canh va dudng cao trong tam 0,25
giac vuong) .

Xét AAIM vudng tai | c6: Al2= AM2— MI? (dinh Ii Py-ta-
go) 0,25
Hay Al2 = AE.AC - ALBI (dpcm).

Bai 2.

Cho tam giac ABC vudng tai A (AB > AC). Trén canh AC lay diém M (khac A va
C). Puong tron duong kinh MC cat BC tai E va cit duong thang BM tai D (E khac C; D
khéc M).

a) Chung minh t gidc ABCD nai tiép.

b) Chirng minh ABD = MED.

¢) buong thang AD cit dudng tron dudng kinh MC tai N (khac D). Puong thang MD
cit CN tai K, MN cat CD tai H. Chizng minh KH // NE.

DAPAN
Bai Néi dung pi¢m
5
(3,0 diém)
0,25
C
a)
MDC =90° (g6c néi tiép chin nira duong tron duong kinh MC)
BAC =90° (AABC vuong tai A) 06255
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=> A, D thugc duong tron duong kinh BC 0,25
=> tir giac ABCD ndi tiep

b)

Xét duong tron duong kinh BC 0,25
— ABD = ACD (G6c ndi tiép cling chin cung AD) 0,25
Mat khac trong duong tron duong kinh MC = MED = MCD 8’32

(Géc ndi tiép cung chan cung MD) .
Vay ABD = MED

c)

Xét t giac ABCD noi tiép = ABC =CDN (cuing bu goc ADC) 0,25
ma CDN = NEC (gdc ndi tiép cuing chan cung CN)

= ABC=NEC¢ vi tri ddng vi=AB //[EN, AB_LAC nén

EN LAC (1) 0,25
Ta ching minh H la tryc tdm cua tam giac MKC nén KH 1 AC 0.95
(2) ’

Tu (1) va (2) suy ra KH // EN (cung vuong géc voi AC)

Bai 3.Tir diém A nam ngoai duong tron (0), ké cat tuyén ABC (AB < AC) v&i duong tron.
Ké duong kinh DE vudng goc voi BC tai diém K (E thudc cung nho BC), AD cat duong
tron (O) tai diém F, EF cat BC tai diém I.

a) Chirng minh rang: T giac DFIK ndi tiép.

b) Goi H 1a diém ddi xtmg cta I qua K. Chtrng minh rang: DHA = DEA

¢) Ching minh h¢ thire: ALLKE.KD = KI.AB.AC

DAPAN
Bai N¢i dung Pi¢m
5
(3,0 diem) D
F
O
A B | K C
E
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a) (1diém)Ta co: DFI =90° ( goc noi tiép chin nira duong tron 0,25
©)

DKI =90°( DE L BC) 0,25
= F va K cung thudc duong tron duong kinh DI (bai toan quy 0,25
tich) , 0,25
= Tu giac DFIK ndi tiep.
b) (0.75 diém)Ta c6 DE L BC tai K (gt) 0,25
K la trung diém cua HI (tinh chat doi xng)
Suy ra: | va H ddi xung nhau qua DE = EHI = EIH 0,25

T giac DFIK ndi tiép = EIH = ADK (cung bu véi goc FIK)

Do do6: ADK = IHE 0.25

Mat khac: D va H cung thudc nira mét phang by AE
Suy ra: T giac ADHE ndi tiep
— DHA = DEA (2 géc noi tiép cang chin cung DA) 0,25

¢) (0.75diém) C/m: AEIK dong dang AADK (g.g)

_ EK K L EKDK = IKAK (1)
AK DK

C/m: AAFIddng dang AAKD (g.9) 0,25

AP Al AFAD = ALAK (2)
AK ~AD

C/m: AABD ddng dang AAFC (9.0)
AB _AD

- = — AB.AC = AD.AF (3)
AF  AC

Tur (2) va (3) ta co: AB.AC = ALAK 0,25
— IK.AB.AC = IK.ALAK (4)

Tu (1) va (4) ta c6: IK.AB.AC = EK.DK.AI (dpcm) 0,25

Bai 4. T diém M nam ngoal duong tron (O). V& cac tiép tuyen MA, MB véi duong tron
(A, B la cac tiép diém) va cat tuyén MCD khong di qua O (C nam giita M va D) véi duong
tron (O).

a) Chuang minh rang tt giac MAOB noi tiép.

b) Chirng minh MA2 = MC.MD

¢) buong thing MO cit AB tai H va cit (O) tai | va K (I nam gitta M va K). Chang
minh CK Ia tia phan giac cua DCH.

DAPAN

Bai Néi dung Piém

5 V& hinh dung cho phan a 0,25
(3,0 diém)
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B
D
C
M
| H K
A

a) 0,25
C6 MA0=90° (MA la tiép tuyén cua (O) tai A)
C6 MB0=90° (MB la tiép tuyén cua (O) tai B) 0,25
Xét tir giac OICH c6 MBO+MAO =180° 0,25

Ma hai g6c MBO va MAO & vi tri d6i nhau

Do d6 tir gidc MAOB noi tiép. 0,25

b) Xét (0) ¢c6 ADC = MAC (goc noi tiép va goc tao boi tia tiép 0,25
tuyén va day cung cuing chan cung AC)

Xeét AMAC va AMDA cé 0,25
ADC = MAC (cm trén)
DMA chung

Do d6 AMAC ~AMDA (g.9) 0,25

MA ~ MD 0,25
=— < MA® = MC.MD
MC MA

¢) C6 MA = MB (tinh chat hai tiép tuyén cit nha cua (O))
OA=0B=R

Suy ra MO 1a duong trung truc cia AB = AH 1L MO

Xét AMAO c6 MAO =90°, AH 1 MO suy ra MA2 = MH.MO 0,25

Lai c6 MA’ = MC.MD

Nén MH.MO = MC.MD = Mc _Mo
MH MD
DMO chung
Xet AMCHvaAMOD ¢y mc _ mo
wH o D 0,25

Do d6 AMCH -~ AMOD (c.g.c)

=> MCH = MOD (hai gbc tuong tng)
=> HCD = DOK (ké bu véi MCH = MOD)

Xét (0) c6 DCK = %DOK (g6c ndi tiép va goc & thm cuing
chin cung DK) 0,25

Do @6 DCK = EHCD suy ra CK la tia phén giac cua DCH.

[N
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Bai 5. Cho duong tron tam O, duong kinh AB. Trén tiép tuyén cia duong tron (O) tai A
lay diém M (M khac A). Tir M vé tlep tuyén thir hai MC véi (O) (Cla tiép dlem) Ké CH
vudng goc voi AB (H e AB), MB cit (O) tai diém thtr hai 1a K va cat CH tai N
Chung minh rang:
a) Tt giac AKNH 12 tir giac noi tiép
b) KAC = OMB
¢) N 1a trung diém cua CH.

.O Lién hé tai liéu word toan SDT (zalo): 0978207193

DAPAN
Bai N@i dung Piém
5 Hinh vé ding cho cau a)
(3,0 diém) M
c == _K
\ “
N | 0,25
1 \\ h\
B H 5 A
a) Chirng minh tir gidc AKNH Ia tir giéc ndi tiép
C6 AKN =90° (gbc ndi tiép chin nira dudng tron) 0,25
AHN =90° (vi CH 1 AB: gt) 0,25
= AKN+ AHN =90° + 90°=180°. 0,25
Vay tir giac AKNH noi tiép duoc (vi c6 tong hai goc d6i bang 180%) | 0,25
b) Chéng minh
Vi MA; MC 1a cac tiép tuyén ctia (O) nén theo t/c hai tiép tuyén cat 0.95
nhau tacO6 MA = MC = AMAC can tai M ’
Lai c6 MO la tia phan giac AMC nén MO dong thoi 1a duong cao
= MO L AC tai L. 0,25
Mait khac BC L AE (vi E@ =90%: gbdc ndi tiép chin nira dudng tron) 025
= MO /| BC = B,= M, (hai gbc so le trong) ’
Mait khac )fét ((22 co B; E\ZII (Eai\géc ndi tiép cung chin cung CK) 025
= A= M, hay KAC= OMB (dpcm) ’
¢) Chitng minh N 12 trung diém cia CH.
Goi I 1a giao diém ctia AC va MO.
Vi 4; = M, nén tt giac AIKM noi tiép dugc => TKN= MAI
Ma CH // MA (cting vudng goc véi AB)=> NCI = MAI (soletrong) | 0,25
Vay NCI = TKN. Ma C va K ciing thudc nira mit phang by NI
= C, K cung thudc cung chira goc dung qua doan NI
6
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= tir giac CKIN ndi tiép duogc (vi c6 4 dinh cung thudc mot dudng
tron)
=> CIN = CKN hay CIN = CKB

Ma CAB= CKB (hai goc ndi tiép cung chian cung BC)
=> CIN = CAB => NIl/AB

- Xét ACAH c¢6 I 1a trung diém ctia AC (cdu a); IN // AB (c/m trén)
= N 4 trung diém ciia CH (dpcm)

0,25
0,25

Bai 6.

Cho ba diém A, B, C ¢6 dinh va thang hang theo tht tu d6. Pudng tron (O; R)
thay d6i di qua B va C sao cho O khong thudc BC. Tir diém A vé hai tiép tuyén AM va
AN véi duong tron (O). Goi I 12 trung diém cua BC, E 1 giao diém cua MN va BC, H 1a
giao diém ciia duong thang OI va dudng thang MN.

a) Chimg minh bén diém M, N, O, I ciing thudc mot dudng tron.

b) Chtrng minh Ol.OH = R?.

¢) Chirmg minh rang duong thing MN luén di qua mot diém cb dinh.

9

DAPAN
Bai | Cau Noi dung Piém
0,25
Bai
4 V¢ hinh ding cau a
3,0d i _
a | Ching minh bon diém M, N, O, I cung thuéc mot duong tron 1,0
I 1a trung diém ctia BC suy ra Ol L BC = AlO =90° 0,25
AM, AN Ia tiép tuyén = AMO = ANO =90° 0,25
Suyra A, M, N, I, O cung thuoc mgt dudng tron 0,25
Suy ra M, N, I, O cung thuéc mét dudong tron 0,25
b | Chimg minh Ol.OH =R?. 1,00
Goi {F} =MNNAO = AFH = AlH =90° = AFIH la t&r gi4c ndi
v 0,25
tiep
Lién hé tai lieu word toan SDT (zalo): 0978207193 7
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— OFI = OHA = AOFI ddng dang voi AOHA 0,25
OF _ Ol

—_— = — = OLOH=OF.0OA (1
oH - oA ) 0,25

Tam gidc AMO vudng tai M c6 MF la duong cao nén

OF.OA=0M?=R? (2). Tir (1) va (2) suy ra OL.OH =R? 0.25

¢ | Chung minh rang dudng thang MN luén di qua mét diém cd dinh 0,75

Tam giac AMB ddng dang v&i tam giac ACM = AB.AC = AM? 0,25

T giac EFOI noi tiép = AE.Al = AF.AO = AM? 0.25
Suy ra AB.AC = AE.Al; A, B, C, I ¢6 dinh suy ra AE 1a hang s.
Mait khac E luon thudc doan théng BC c¢6 dinh nén diém E c6 dinh.
Vay MN luén di qua diém E ¢ dinh

0,25

Bai 7. Cho AABC c6 ba goc nhon néi tiép duong tron (O;R). Cac dudng cao AD, BE, CF
cuia tam giac cit nhau tai H.

a) Ching minh: T giac BCEF noi tiép.

b) Goi I 1a diém dbi xing ctua A qua O va M 1a trung diém cua BC.

Chung minh: Tu gidc BHCI Ia hinh binh hanh va AH = 2MO

¢) Goi N 1a trung diém caa EF. Chang minh: R.AN = AM. OM

DAPAN

Bai Dép an biém

1) (3,0 diém)

V¢ dung hinh cho cau a 0,25
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Bl // CH (cmt)

Bai Diém
a) (1 diém)
Xeét tur gidc BCEF co:
BEC=90° (Vi BE L AC)
0,25
BFC=90° (CF L AB)
Suy ra BEC=BFC=90°( ViBE L AC,CF L AB) 0,25
4 = 2 dinh E va F k& nhau cting nhin canh BC dudi 1 goc vuéng .
(30 A . . . £ X 0,25
diém) Nén tir gidc BCEF ndi tiep ( Dau hiéu nhan biét tir gidc ndi tiep)
b) (1,0 diém)
CH ACI=90° (G6c noi tiép chan nira duong tron (O)) = Cl L AC
C6 BE L AC (gt) = CI // BE (quan hé vudng géc - song song) 0,25
CoH e BEnénCl // BH
C6 ABI =90° (G6c noi tiép chan nira duong tron (O))= Bl L AB
Ma CF L AB (gt) = BI //CF (quan hé vudng gdc - song song) 0,25
CoH e CF=BI//CH
Xét tur gidc BHCI co:
CIl /I BH (cmt)
0,25

.Q Lién hé tai liéu word toan SDT (zalo): 0978207193
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Bai

bap an

Diém

= ti gi4c BHCI 1a hinh binh hanh (D4u hiéu nhan biét hinh binh
hanh - T gidc c6 cac canh dbi song song)

Xeét AAIH co:
AO = Ol (Ban kinh cua duong tron (O))
BM = MC (gt) ; BHCI 1a hinh binh hanh (cmt)
= HM = MI (T/c hinh binh hanh)

= OM la duong trung binh cia AATH (B/n duong trung binh caa
tam gi4c) = AH = 20M (tinh chat dudng trung binh cua tam
giac)

0,25

¢) (0,75 diém)

C6 tt giac BCEF nai tiép (cmt)
= B, +FEC =180° (tinh chat t& gi4c noi tiép)
Ma FEC+E: =180°(2 gdc ké bu) suy ra B.=E;
Xét AABC va AAEF c6:
A : chung
B: =E: (cmt)
Do d6 AABC «» AAEF (g.g)
AM la trung tuyén caa AABC (Vi M 1a trung diém cua BC)
AN 14 trung tuyén ciia AAEF (Vi N 1a trung diém cua EF)

AB AM . ) ) . .
= k= AE- AN (T/c hai tam giac dong dang - Ti so trung tuyen

bang ti s6 ddng dang) (1)

0,25

Xét tir gidc AEHF ¢0 :
AEH = AFH =90° (Vi BE LAC, CF 1L AB, H eBE, H €CF)

= AEH + AFH =180°

0,25

9

Lién hé tai liéu word toan SDT (zalo): 0978207193

10



https://zalo.me/0393732038
https://tailieumontoan.com/tai-lieu-toan-thcs-1

Website: Detoan.com.vn

Bai Pap an biém

= T gidc AEHF noi tiép ( Dau hiéu nhan biét ti giac noi tiép)

— AFE = AHE (2 g6c ndi tiép cing chan AE cua dudng tron
ngoai tiép tr gidc AEHF)

C6 AFE =ACB (Cung bu véi EFB do tir giac BCEF nai tiép)

Ma ACB = AIB ( 2 goc ndi tiép cung chian AB cua dudng tron
(O;R))

Nén AIB=AHE

Xét AABI va AAEH co:
AIB=AHE (cmt)

ABI = AEH =90°

AB Al . cr 2
Suy ra AABI«~»AAEH (g.9) = - AH (P/n hai tam giac dong 0.25

dang)

Ma Al = 2A0 = 2R ; AH = 20M (cmt) =2 - R (9
AE  OM

Tur (1) va (2) suy ra ﬂ:i: R.AN = AM. OM
AN OM

Bai 8. Tur diém A & ngoai (O; R) vé hai tiép tuyén AB, AC (B, C Ia hai tiép diém) va cat
tuyén ADE cua (O). Goi H 14 giao diém cua OA va BC.
a) Chung minh: Tt gidc OBAC noi tiép va AO vubng goc véi BC tai H

b) Chtng minh: AH.AO = AD.AE va OHE = AHD
¢) Puong thang qua D song song véi BE, cat AB, BC lan luot tai I, K. Ching minh D
la trung diém cua IK.

DAPAN

Bai 5 Noi dung Diém
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V¢ hinh dung cau a

0,25

a) Chung minh: Tu giac OBAC nai tiép va AO vudng goc Voi
BC taiH ’ ,

Xét (0) c6 AB, AC latiep tuyentai B, C

= OBA=90° va OCA=90

Xét tir giac OBAC c¢6 OBA+ OCA =90°+90°=180°

Ma OBA; OCA Ia hai goc & vi tri ddi nhau

—=OBAC la tir gidc ngi tiép

Xét (0) c6 AB, AC latiep tuyentai B, C

= AB = AC = Aeduong trung truc cia BC

Ma OB =0OC = O eduong trung truc cua BC

—> OA la duong trung truc cua BC

=OALBC

H la giao diém cia OA va BC= OA 1 BC taiH

0,25

0,25

0,25

0,25

b) Chung minh: AH.AO = AD.AE va OHE = AHD

Xét AOBA vubng tai B, c6 BH la duong cao
= AB? = AH.AO (h¢ thie lwong trong tam giac vuong)
Xét (0) c6 DBA = BED ( Géc tao bai tia tiép tuyen va day cung va
goc ndi tiep cung chan cung BD)
Xét AABE va AADB cé:
BED = DBA (cmt)
BAD chung
= AABE ~ AADB(g.9)
:>£=£:> AB? = AD.AE

AD AB
= AH.AO = AD.AE (= AB?)

AH AD
=>—=—

AE AO
Xét AAHD va AAEQO c6
AH _AD
AE AO

0,25

0,25

.O Lién hé tai liéu word toan SDT (zalo): 0978207193
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OAE chung 025
= AAHD ~ AAEO(c.g.c)
= AHD = AEO(l)
Xét tir giac OHDE c¢6 AHD = AEO
Ma AHD la géc ngoai tai dinh doi déi dign cua AEO
—>OHDE la t&r giac noi tiep
— OHE = ODE (2 gdc nai tiép cuing chan cung OE)
C6 OE = OD = A ODE cén tai O= DEO =ODE hay
AEO =ODE
0,25
— OHE = AEO(: ODE)(Z)
Tir (1) va (2)= OHE = AHD(: AEO)‘
¢)  Ching minh D la trung diém cua IK

Goi M la giao diem cua BC va AE
Cé OHE + EHM =90 va OHE = AHD (cmt)

MHD + AHD =90°
= EHM = MHD
—HM la phén giac trong cua EHD
Ma AH L HM 0.5
— AH la phan giac ngoai cua EHD ’

MD AD
->—=—

ME AE
C6 DKI/IBE, BK giao véi ED taiM = @ = %

ME BE
Co DI/IBE, Bl giao vai ED tai A = AD :ﬂ 0,25
AE BE

DK DI
= —=—

BE BE
=DK =DI
= D la trung diém cua 1K

0,25

Bai 9. Cho duong tron (O) véi day BC cé dinh (BC < 2R), diém A trén cung 16n BC (A
khong tring véi B, C va A khéng 1a diém chinh giira cung). Goi H 1a hinh chiéu cua A trén
BC, E va F lan luot I hinh chiéu cia B va C trén duong kinh AA’.
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a) Ching minh rang t giac BHEA nai tiép va HE L AC.
b) Chung minh HE.AC = HF. AB.
¢) Khi A di dong, ching minh tim dudng tron ngoai tiép tam giac HEF cé dinh.

.O Lién hé tai liéu word toan SDT (zalo): 0978207193

DAPAN
Bai Pap an Diém
V& hinh dang cho phan a
A
N P 0,25
(0]
E
B H M C
F
/
a) (1 diém)
- Xét tir giac BHEACO BHA =BEA = 90° (gt)
B;'ZS — BHEA ni tiép duong tron duong kinh AB(2 dinh H, Ecing | 0,25
(3diem) | hhin canh AB dudi 1 goc vudng)
Tacod A'AB= A'CB (2 g6c noi tiép chin cung A’B) 095
va A'AB = CHE (cling bl véi BHE)= A'CB= CHE ’
— A’C//HEma A’C L AC (goc ACA’=90° gbc noi tiép chan 05
ntra duong tron) 0’ o5
= HE 1L AC '
b) (1,0 diém)
C6: AFC = AHC (= 90° ma dinh F va H ké nhau cuing nhin canh
AC
= AHFC ndi tiép. 0.25
= EFH= ACB (gdc néi tiép ciing chan AH) (1)
C6 ttr gidc ABHE ndi tiép = FEH = ABC (cung bu véi AEH) (2) | 0.25
T (1), (2) = AHEF dong dang véi AABC (g.9) 0,25
HE HF
—— =" = HEAC=HFAB
= AB AC 0.25
¢) (0,75 diém)
14
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Goi M, N, P lan luot 1a trung diém cua BC, AB, AC.
Vi MN // ACvaHE L AC nén HE 1 MN.

) X 2
Mat khac N cach déu 2 diém H, E = MN la duong trung truc cua 0.25
doan thang HE.
Chtng minh tuong tuw MP 1 dudng trung truc cia doan thang HF. 05

Vay M 1a tim dudng tron ngoai tiép AHEF. (3)
C6 BC ¢6 dinh ma M 1a trung diém BC.

= M cé dinh khi A di chuyén trén cung BC 16n (4). 0,25
Tir (3) va (4) = tAm duong tron ngoai tiép AHEF o dinh

Bai 10. Tir diém M nam ngoai duong tron O , vé c4c tiép tuyén MA, MB véi duong
tron O (A BIlacéc tiép diém) va cat tuyén MCD khéng di qua O (diém C nam giira
M va D).
a) Chung minh rang ti giac MAOB nai tiép.
b) Goi giao diém cua MO va AB Ia H . Ching minh MO L AB vd AMCH -
AMOD
¢) buong thaing MO cit O tai | va K (I nam gitta M va K).
Ching minh  MK.HI = MI.HK .

Bai bap an biém

Bai 5
(30
diém)

a) (1,0 diém)

C6 MAO =90° (MA 14 tiép tuyén cua (O) tai A) 05
C6 MBO =90° (MB la tiép tuyén cua (O) tai B)

Xét tia giac MAOB c6 MBO + MAO =180° 0,25
Ma hai géc MBO ; MAO ¢ vi tri dbi nhau 0,25
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Do d6 tir gidc MAOB nai tiép.

b) (1,0 diém)

C6 MA = MB (tinh chat hai tiép tuyén cat nha cua (O))
OA=0B=R
Suy ra MO la duong trung truc cia AB = AH 1L MO

0,25

Xét (0) c6 ADC = MAC (g6c noi tiép va goc tao bai tia tiép tuyén
va day cung cuing chin AC)

Xét AMAC va AMDA c6

ADC = MAC (cm trén)

DMA chung
Do d6 AMAC -~ AMDA (g.9)

0,25

MA MD
MC MA

Xét AMAO c6 MAO =90°, AH L MO suy ra MA? = MH.MO
Lai c6 MA” = MC.MD

< MA* = MC.MD

MC MO
MH MD

Nén MH.MO = MC.MD =

0,25

DMO chung
Xét AMCH va AMOD c6 MC MO

MH MD
Do d6 AMCH -~ AMOD (c.g.c)

0,25

¢) (0,75 diém)

Do d6 AMCH -~ AMOD (c.g.c)
= MCH =MOD (hai goc twong ttng)
= HCD =DOK (ké bu véi MCH = MOD)

0,25

1 . ,
Xét (0) c6 DCK = > DOK (g6c noi tiep va goc ¢ tam cung chan
DK)

1
Do d¢6 DCK = > HCD suy ra CK la tia phan giac cua DCH.

Xét (O) c6 KCI=90° = CK L ClI
Suy ra Cl la tia phan giac cua HCM

0,25

9
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Bai 11. Cho duong tron (O) ¢6 AB 1a duong kinh. Trén tia d6i cua tia AB lay diém D
(khdng trang vai A), V& tiép tuyén DC vai duong tron (O) (C la tiép diém). Goi E la chan
duong vudng goc ha tir B xudng duong thang DC va F 1a chan dudng vudng goc ha tir D
xubng duong thang BC.

a) Chtng minh tr giac EFDB la tir gi4c noi tiép va Z—i = %

b) Chirng minh tia BC la tia phan giac cia EBD

¢) GoiM la giao diém caa BE va (O). Chizng minh CM . BF = EF . BC.

DAPAN

V¢ hinh dung cho cau a

0,25

a) Chuang minh tir giac EFDB 14 tir giac néi tiép va CE . CD = CB . CF.
(1,0 diém)

Taco BE L CD tai E; DF 1 BC tai F (gt)
— BED = BFD = 90° 0,25

= B, E, F, D cung thudc duong tron duong kinh BD
— T giac EFDB Ia tir giac noi tiép (dinh nghia t&r giac noi tiép) 0,25

(3 diém) ACEB va ACFD c6:
CEB = CFD = 90° (c/m trén)
ECB = FCD (2 goc ddi dinh) 0,25

— ACEB ~ ACFD (g.9)

CE _EB
== (dpcm)
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0,25
b) Chuang minh tia BC la tia phan gi4c cua EBD. (1,0 diém)
+ Xét (O) c6 AB la duong kinh
— ACB = 90° (g6c ndi tiép chin nira dudng tron)
= AC L BC 0,25
ma DF_L BC (gt)
— AC // DF (tir vudng gbéc dén song song)
= D, = ACD (2 g6c so le trong) 0,25
Ma B, = ACD (gdc noi tiép va goc tao boi tia tiép tuyén va day
cung cung chan cung AC cua (O)
= D, = B,(1) 0.25
+ Lai c6: Tt giac EFDB la ti giac noi tiép
= D, = B, (2) (2 gbc nai tiép cung chan cung EF)
Te () va(2) = B, = B,

0,25

— Tia BC la tia phén giac ctua EBD (dpcm)

¢) Goi M la giao diém cua BE va (O). Chitng minh CM . BF = EF . BC.

(0,75 diém)

+ Xét (O) c6 B, = B, (chiang minh trén)
= AC=CM (2 gbc ndi tiép bang nhau chan 2 cung bang nhau)
= AC = CM (3) (lién hé: cung — day)

0,25

+ Xét duong tron ngoai tiép t gidc EFDB ¢6: B, = B,
— FD=FE (2 g6c noi tiép bang nhau chin 2 cung bang nhau)
= FD = FE (4) (lién hé: cung — day)

0,25

+ Xét A BDF c6 AC /I DF (chtrng minh trén)

— 2¢ = 5% (ha qua dinh Ii Ta-lét)
DF BF

— AC.BF = DF.BC (5)
+ Thé (3), (4) vao (5) ta duoc: CM. BF = EF.BC (dpcm)

0,25

9
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Bai 12. Cho tam giac ABC ( AB > AC) ndi tiép dudng tron tam O. Cac duong cao BD
va CE cat nhau tai H (D € AC,E € AB).Goi M, N lan luot 1 trung diém cua cac canh
ABva AC.

a/ Chang minh céc ti giac BCDE, AMON nai tiép
b/ Chitng minh AE.AM = AD.AN

¢/ Goi K 1a giao diém cua EDva MN, F 1a giao diém cua AOva MN, I 1a giao diém
caa EDva AH.Chang minh F la tryc tm cua tam giac KAl

9

DAPAN
Bai 5 Noi dung Piém
3.0d
V& hinh ding dé 1am cau a 0,25
a a
Xét tir gidc BCDE c6 BEC = BDC =90°(gt) = Tw giac BCDEIa | 029
tir giac noi tiép (T giac c6 2 dinh ké nhau cling nhin mét canh dudi 0,25
cac goc bang nhau) 0,25
Ta c6: M la trung diém AB (gt) = OM L AB = OAM =90" (tinh
chat duong kinh day cung). 05
Twong tu N 14 trung diém cua AC(gt) = ON L AC = ONA =90° ’
(tinh chat duong kinh day cung)
Xét t giac AMON c6 OMA + ONA =90° +90° =180° = T giac
OMAN 4 t& gi4c noi tiép (t giac co tong hai goc ddi bang 180°)
Lién hé tai lieu word toan SDT (zalo): 0978207193 19
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b b/ T& giac BCDE noi tiép (cmt)=> AED = ACB (gdc ngoai bing géc
trong tai dinh déi dién ) 0,25

D& thdy MN la duong trung binh cua tam giac ABC = MN //BC
= ACB = ANM (déng vi)=> AED = ANM (= ACB) 05

Xét AAEDva AANM c6: 0,25

EAN chung; AED = ANM (cmt)

= AAED ~ AANM (g.g):ﬁzﬂz AE.AM = AD.AE
AN AM

c ¢/ Goi P=0OANED;Q=MN " AH

H =BD N CE = H la truc tdm cua tam giac ABC = AH L. BC

Taco MN //BC(cmt); AH L BC(cmt) = MN L AH tai Q

Xét AAMQ va AAON cé:

AMQ = AMN (hai goc néi tiép cung chan cung AN)

AQM = ANO =90°

= AAMQ ~ AAON (g.g ) = MAQ = OAN (hai goc twong ung)
= MAQ - QAO =0AN -QAO

= OAM =QAN = PAE =QAN 0,25
Lf;li co: 0,25
AED = ANM (cmt) = AEP = ANQ = PAE + AEP =QAN + ANQ
Xét tam giac vuéng AQN cé:

QAN + ANQ =90° = PAE + AEP =90°

= AAPE vuong tai P= AP | PEhay FA L Kl @

Ta da cheng minh MN L AH = FQ L Al (2)

Tur (1) va (2) = F 1a giao diém cua 2 duong cao FA, FQ cua tam giac

KAI
Vay F Ia truc tam tam giac KAI (dfcm)

0,25

0,25

CAUHOI

Céau 13. Cho duong tron O c¢6 hai duong kinh AB va MN vuodng goc vai nhau. Trén
tia d6i cua tia MA lay diém C khéac diém M . Ké MH vudng goc véi BC (H € BC).
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a) Chirng minh t& gid&c BOMH noi tiép va HO 1a tia phan giac cua MHB
b) Goi E la giao diém cua MB va OH . Chang minh: ME.HM = BE.HC .
¢) Goi giao diém cua dudng tron O va duong tron ngoai tiép tam giac MHC 1a K (K
khac M ). Ching minh ba diém C, K, E thang hang.
DAPAN

(3.0 diém)

>
[oe]

o}
N
V& hinh dtng hét phan a) 0,25 diém.
5 :
a) (1,0 diém)
(3,0
diém) | C6 MOB =90° AB L MN 0,25
MHB = 90° MH 1 BC 0,25

Suy ra MOB + MHB = 180°

0,25
nén tir giac BHMO noi tiép (dau hiéu nhan biét).
=>MHO la gbc ndi tiép chan cung MO va BHO la goc ndi tiép chan
cung BO
ma MO = BO (quan hé gitra day va cung) nén MHO = BHO.
Do d6 HO latia phén giac cta MHB. 025

b) (1,0 diém)
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Xét AMHB c6 HO latia phan giac cua MHB = EM M
'EB HB 0,25
(1)
Xét O c6 AMB = 90° (g6c ndi tiép chin nira dudng tron)
= BMC = 90° (ké& bu véi AMB = 90°).
0,25
Xét ABMC vuéngtai M va MH | BC
nén MH? — HO.HB « 1M _ HC 0,25
‘HB HM
)
Tu (1) va (2) suy ra EM _HC . \ip M = BEHC (dpem) 0,25
EB  HM
c) (0,75 diém)
Xét O c6 MKN = 90° (g6c ndi tiép chin nira dudng tron)
Xét dudng tron ngoai tiép AMHC ¢6 MKC = 90° (gbc noi tiép chan
nira duong tron) 0,25
Suy ra MKC + MKN = 180° nén ba diém C, K, N thang hang.
(©)
Xét O c6 MBN = 90° (goc ndi tiép chan nira duong tron)
Xét ABHM va ABMCc6 MBC chung; BHM = BMC = 90°
Do d6 ABHMoo ABMC' (g.9) 095
BH HM MC HM _MC HM ’
BM  MC BM  BH BN BH
MFE HM ME MC
LaicO —— = .Suy ra =—
EB  BH BE BN
Xét AMEC va ABENc6 EMC = EBN = 90°; ME MO
BE BN
Do 46 AMEC oo ABEN (c.g.c) = MEC = BEN (hai goc tuong
ung)
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Ma MEC + CEB = 180° nén NEB + CEB = 180° 0.25

Do d6 badiem C,E, N thang hang.  (4)

Tir (3) va (4) suy ra bén diém C,K,E, N thang hang hay ba diém
C, K, E thang hang.

Bai 14. Tir diém A & bén ngoai duong tron (0), ké cac tiép tuyén AM, AN véi dudng tron
(M, N 12 céc tiép diém). Puong thang d di qua A cat duong tron (O) tai hai diém phan biét
B,C (O khdng thudc (d); B nam giira A va C) va goi H 1a trung diém cta BC, I 1a giao diém
OA véi MN.

a) Chutng minh: Cac diém O,H,A,N,M cling nam trén mot duong tron. MN L OA

b) Chang minh :HA Ia tia phan giac cia MHN va AlLAO=AB.AC.

¢) Lay diém E trén MN sao cho BE song song véi AM. Chang minh CM//HE.

DAP AN
CAU NOI DUNG PIEM
M
E
C
B H 0,25

Xét (O)
Ta cd: AMO =90°( Vi AM Ia tiép tuyén tai M cua (O))
ANO =90° (Vi AN la tiép tuyén tai N cia (O))
Lai c6 BC la day khong di qua O va H la trung diém cua BC (gt) 0.95
a) —OH L BC taiH = AHO =90 (quan hé vuéng gdc giira duong
(1 | kinh va day cung)
biem) " _ AMo = ANO = AHO = 90°

0,25

—5 diém O,H,A,N,M cling ndm trén mot dudng tron duong kinh | 0,25
OA
Chting minh dugc OA 1a duong trung truc cuia MN = MN L OA 0,25
tai |
Ta c6 cac diém O, H, M, A, N cuing thudc dudng tron (ching

b minh cau a) ’ ’ ’ ’

1 Ma AM = AN (tinh chat 2 tiép tuyén AM, AN cat nhau)

Piem) | _ apf— AN 0,25
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— MHA = NHA ( hai géc noi tiép chan hai cung bang nhau)

— HA la tia phan giac caia MHN

Xét AAMB va AACM

Co6 MAC la goéc chung

va AMB =MCB (géc tao boi tia tiép tuyén va day cung va géc noi
tiep cung chan cung MB)

= AAMB ~ AACM (g-9)

L AM _ AB 5 AM2=AB. AC (1)
AC AM

Tam giac AMO vuong tai M, MN L OAtai | (¢c/m céu a)
= AM?=Al.AO (Hé thirc luong trong tam giac vuong) (2)
Tir (1) va (2) =AB.AC=AI.AO 0,25

0,25

0,25

Theo gid thict AM//BE nén MAC =EBH (dongvi)  (3)

Do 5 diém A, M, H, O, N cung thuéc mét duong tron nén:
MAH = MNH (hai géc nai tiép chan cung MH) (4)

Tu (3) va(4)suyra EBH=MNH hay ENH = EBH = tur giac
EBNH nai tiép 0,25
= EHB = ENB ( hai géc néi tiép cuing chian cung EB)

Ma ENB = MCB (g6c néi tiép chan cung MB)

— EHB=MCB ma hai g6c ¢ vi tri dong vi = EH // MC.

0,25

(0,75
diem)

0,25

Bai 15. Cho tam gi4c ABC c6 ba goc nhon (AB<AC) ndi tiép dudng tron (O). Hai dudng
cao BE va CF cua tam giac ABC cit nhau tai diém H.

a) Ching minh bon diém B, C, E, F cung thudc mot duong tron.

b) Chtng minh duong thing OA vudng goc véi duong thang EF.

¢) Goi K 1a trung diém ctia doan thang BC. Puong thang AO cit duong thang BC tai
diém |, duong thang EF cit duong thang AH tai diém P. Ching minh tam giac APE dong
dang v6i tam giac AIB va dudng thang KH song song voi dudng thang IP.

DAPAN

Bai Noi dung Piém

V& hinh dung dén phan a

0,25

(30
didm)
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0,5
0,5
1
D
0,5
a)
Vi BE, CF la cac duong cao cia A ABC nén: 0,5
BEC = BFC =90°
= E, F thugc duong tron dudng kinh BC
=Bon diém B, C, E, F cung thudc mdt duong tron.
b)
V& duong kinh AD cua (0), AD cat EF tai J.
Vi BCEF la tir gidc noi tiép
= E1=ABC (=180° - CEF)
Ma ABC =D (= %SdAC) > Ei=D:
Taco ACD =90° (goc ndi tiép chan nira dudng tron)
= A1+D:1=90°= A1 +E1 =90° = AJE =90° 05
—OA L EF tail ’
c)
D& thay As+ABC =90°
Ma A:+ D1 =90° va ABC =D 0,25
= As = A1 = BAI =PAE
AAPE va AAIB cé: PAE =BAI ; E: =ABC
= AAPE @ AAIB (g-0)
Al  AB
Dé chiing minh A AEH ¢ A ABD (g-g)
AE AH
= —=— (2)
AB AD
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. . AP _ AH
Ta(l)va(2) = Al - AD
= PI// HD (dinh li Ta-Iét dao)
Ching minh dugc BHCD Ia hinh binh hanh
= H, K, D thang hang
= KH //IP (dpcm).

Bai 16. Cho tam giac ABC'vudngtai A c6 AB < AC'. Trén nira mit phang b 1a duong
thang AC' chira diém B vé& nira duong tron (O)duong kinh A C, nira duong tron nay cat
BC'tai D. Vé tiép tuyén BE cua nira dudng tron (0) (v6i E latiép diém, E khac A).

BO cit AE tai diém H .
a) Chung minh BAOE noi tiép va BH.BO = BD.BC..

b) Chang minh DHOC' 14 tir gi4c noi tiép va BHD = OHC'.

c) Tiép tuyén tai C' cua nra duong tron (O) cat AE tai F, ADcit CE tai K. Ching

minh ba diém B, K, F' thang hang.

DAP AN
Bai N@i dung piém
V¢ hinh dang cho cau a
0,25
5
a)1,0 diém
BAO = 90" (AABC vubdng tai A)
BEO = 90°( BE la tiép tuyén cta nira duong tron (0)) 025
Tu gidc ABEO c6: 02
25
BAO + BEO = 90" +90° = 180°
= ABEO latt giac noi tiép (dhnb)
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Tacd BA = BE = B thudc trung truc cua doan AF.
Tacd OA = OF = Othudc trung truc cia doan AFE.

9

Suy ra BO la trung tryc cua doan AF = BO 1 AFE tai H. 0,25
+ Chitng minh dugc BH.BO = BE?
+ Ching minh BD.BC = BE®
Suy ra BH.BO = BD.BC. 0,25
b) 1,0 diém
+ Xét ABHDva ABCO c6: OBC gbc chung, BH _ BC (céu a)
BD  BO 0,25
Suyra ABHD ~ABCO(c.g.c)
= BHD = BCO = DHOC' lat& giac ndi tiép. 0,25
+ Vi DHOC latt giac noi tiép nén OCD = BHD,0DC = OHC.
0,25
Taco AOCDcan tai O(OC = 0OD) = OCD = 0ODC.
Tir hai diéu trén suy ra = DHB = CHO. 0,25
¢) 0,75 diém
+ Twr cau b suy ra HI la phan giac caa CHD, ma HI 1 HB suy ra HB la
phan giac ngoai tai dinh H cia ADHC = D _ 10 (1)
BD BC
+ Chi ra dugc [ la tryc tam cia AAKC = KI | AC = KI / /AB
KI 1D KI c 0,25
= —— = (2). T (l)va(2 =27 3 ’
1B BD( ). Tur (1) va (2) suy ra 15 BC ©)
0,25
Taco AB//CF:>£:E:>£:£ (4)
IB IA BC AF
Tu (3) va (4) = K IF 08 FIK — FAB (d6ng vi)
AB AF
Suyra AFIK ~AFAB= AFK = AFB 0,25
=-hai tia F'K va F'B trung nhau = dpcm
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Bai 17: Cho dudng tron (O) ¢ dinh ngoai tiép tam giac nhon ABC (trong d6 canh BC
khong ddi). Cac duong cao BD, CE cua tam giac cat nhau ¢ H va cit duong tron (O) tai
diém thi hai theo thtr tu & N, M.

a) Chirng minh t& gidc BCDE ndi tiép va ACM = ABN

b) Qua A ké duong thang song song véi MN cit duong thang BC ¢ K. Chang minh rang
MN L OA va KA?=KB. KC

¢) Chuing minh rang ban kinh duong tron ngoai tiép AADE khong dbi.

DAPAN
Bai Ndi dung Biéu
diem
V& hinh dung cho cau a 0,25
a.(1,0 diém)
Xét tir giac BCDE, ta c6
BD 1 AC (gt) = BDC = 90° 095
va CE L AB (gt) = BEC=90° ’
— BDC = BEC =90° 0,25
Ma E; D 1a hai dinh lién ké 0.95
= Tir giac BCDE ndi tiép duong tron (Dhnb) ’
— DCE = DBE (hai gdc ndi tiép cung chin cung ED)
b.(1,0 diém)
Xét (O) c6 ACM =ABN (ching minh trén)
— AM= AN (hai cung chan hai géc noi tiép bang nhau)
= AM = AN ( lién hé cung va day)
Ma OM = ON (ban kinh duong tron (O))
= OA la duong trung truc cia doan MN = OA L MN 025
Co6 AK // MN (gt) ; ma MN L OA ( ching minh trén)
= AK L OA tai A, trong d6 A e (O).
— AK |2 tiép tuyén cua (O) 0,25
Xét AAKB va ACKA ¢6
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AKC la gbc chung
KAB =ACB = %SdAB ( gbc tao boi tia tiép tuyén va day cung va goc nodi

tiép cting chin cung AB)
— AAKB ~ ACKA (g-q) 0,25

KA _KB tinh chit) = KAZ =KB.KC

“KC KA 0,25

¢.(0,75 diém)

Goi F 1a giao diém AO véi (O)

Taco ACF = ABF =90° (g6c noi tiép chan nira dudng tron (O))
=FC_LACvaFB _LAB

Lai c6 BH L ACvaCH L AB (gt)

= BH//CFvaCH /I BF

= tir gidc BHCF Ia hinh binh hanh (diu hiéu nhan biét)

Goi I 1 giao diém cua BC va HF 0,25
— I 14 trung diém cua HF, BC (tinh chat duong chéo hinh binh hanh)

Xeét AAHF co:

O 1a trung diém cua AF

I 14 trung diém cia BC

= OI la duong trung binh cia AAHF

= AH=2.0I(1)

Xét (0) ¢ I 1a trung diém cta day BC khong di qua tim O
= Ol L BC (tinh chat)

Ma BC khong d6i va (O) ¢b dinh = OI khong doi (2)

Tur (1) va (2) = AH khong doi (3) 0,25

Tacd AEH = ADH =90° (gt) = E; D cling thudc dudng tron duong kinh
AH (quy tich cung chtra géc)

= tir giac AEHD nai tiép duong tron duong kinh AH

= dudng tron ngoai tiép AADE di qua H va ¢6 AH 1a duong kinh (4)

Tu (3) va (4)

=Pudng tron ngoai tiép ADE c6 ban kinh khong d6i. 0,25

Bai 18.  Cho tam gidc ABC c6 ba goc nhon (AB < AC) ndi tiép duong tron O .
Puong cao AD cua tam giac ABC cat duongtron O tai E (E khac A). T E vé EK
vudng goc véi duong thang AB tai K. Qua diém A V& tiép tuyén zy véi dudng tron

O . Tu E ké duong thang vudng goc véi duong thang zy tai Q.

a) Chirng minh t&r gidc AQKE noi tiép va KQE = BCE.
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b) Tia KD cit ACtai N. Chtng minh tad gidc DECN noi tiép va
EN.QK = ND.EQ.

¢) Puongthing QF cit BC va AB lanluottai I va F . Chang minh Sow _ BL

soK EF
DAPAN
Cau Pap an piém
Bai 5 V¢ hinh dung cho cau a
(3,0 diém) X
A
0,25
y
N
F 0
|
K D C
a) (1,0 diém)

CO FK | AB tai K = AKE =90°

0,25
EQ L zy tai Q = AQE = 90"

Tacd AKE = AQE =90° nén A, Q, K, E thuoc duong tron duong

kinh AE. 025

= Ta gidc AQKE noi tiép.

= KQF = KAE ( hai goc noi tiép cting chan cung KE) 0.25

C6 BAE = BCE ( hai g6c néi tiép cung chin cung BEtrong O )
0,25
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Turdotaco KQFE = BCE.

b. (1,0 diém)

Co6 AD la duong cao cilaAABCnén AD 1| BC
—~ AE L BC tai D 0,25

= BDE = 90",
Cé AK | KE = BKE =90".

Ta c6 BDE = BKE = 90" nén B,K,E,D thudc duong tron dudng
kinh BE.

= Tu gidc BKED noi tiép.

= KBE = KDE ( hai goc noi tiép cung chan cung KE)(1)

Lai c6 ADN = EDK ( hai goc ddi dinh) (2)
0,25
Cotargiac ABEC noitiecp (A, B, E,C € 0)

= EBK = ACE (cung bu véi ABE)(3)

Tu (1),(2), (3)suyra ADN = NCE
= Tu gidc DECN nai tiép ( DHNB ti giac noi tiép- tir giac co goc
ngoai tai mot dinh bang goc trong & dinh dbi dién)

C6 DNE = DCE ( hai goc noi tiép cung chin cung DE trong dudng
tron ngoai tiép te gidc DNCE) 0,25

BCE = BAE ( hai gbc ndi tiép cung chian cung BE trong dudng tron
0)

KAE = KQE ( hai gc noi tiép ciing chan cung KE trong dudng tron
AQKE)

T d6 ta c6 DNE = KQE .

C6 DEN = DCN ( hai goc ndi tiép cung chian cung DN trong dudng
tron ngoai tiép tar gidc DECN )
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BCA = BAQ (goc ndi tiép va goc tao boai tia tiép tuyén va day cung
clng chian AB trong O ) = BCA = KAQ.
Ma KAQ = KEQ( hai goc noi tiép cuing chin cung QK trong duong 0,25
tron ngoai tiép t giac AKQE)
Tiurdotaco DEN = KEQ.
Xét ADEN va AKEQ cé
DNE = KQE
= ADEN » AKFE(Q (9.9)
DEN = KEQ
EN _ND . pnoK = ND.EQ.
EQ QK
c. (0,75 diém)
. e e A aA ED
C6 ADEN » AKEQvéi ti s6 dong dang K
_ Suw _[ED| _ ED? @ 0,25
S,oc \EK)  EK’
Co QAK = AEB (g6c tao bai tia tiép tuyén va day cung va goc noi
tiép cung chin 4B trong O )
C6 AEB = DKB ( hai g6c ndi tiép cuing chan cung BD trong duong
tron ngoai tiép t gidc BKED)
0,25
Tur d6 suy ra QAK = DKB.
Ma hai goc nay ¢ vi tri so le trong nén AQ / /KD ( DHNB hai duong
thang song song)
Talaico AQ L EQ nén EQ 1 KD tai H.
AIDE vubng tai D véi duwong cao DH = ED’ = EH.EI ( hé thuc
lwong trong tam giac vudng)
0,25
AEKF vubng tai K véi duong cao KH = EK® = EH.EF ( hé thac
lugng trong tam giac vudng)
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2

Tur d6 suy ra ED”_ B (5).
EK EF

2

Tu (4) va (5) ta co Sexp _ BT
Syox  EF

Bai 19.Tir diém M nam ngoai duong tron (O; R) vé hai tiép tuyén MP, M(Q cua duong
tron (P, Q 1a cac tiép diém) va mot cat tuyén MAB khong di qua tim O (MA < MB).
Goi I la trung diém cia AB.
a) Chtirng minh nam diém M, P,0O, I,() cung thugc mot duong tron.
b) Goi E 1a giao diém cua PQ va AB. Chtng minh tam gidc MPE dong dang véi tam
gidc MIP, tir d6 suy ra MP* = ME.MI . , q
c) Qua A ké duong thang song song véi MP cat PQ tai K. Goi N la trung dieém cua
PM Chung minh ba diém B, N, K thang hang.
DAPAN

Cau Pap an Diém

Hinh vé cho céu a)

0,25
5 Q
(3,0d) .
a) 1,0 diém
Xét (0) c6 AB laday khong di qua O va I latrung diém cua
AB (gia thiét) 0.25

= OI 1 AB tai I (quan h¢ vubng gdc gitra duwong kinh va day)
= MIO = 90"

Lai c6 MP, MQ latiép tuyén cua duong tron (O) véi P,Q la
c4c tiép diém o ’

= MP 1 OP,M(@ 1 OQ (tinh chat tiep tuyen). 0,25
= MPO = MQO = 90".

Tacoé MPO = MQO = MIO =90° nén P,Q,I nam trén dudng
tron duong kinh MO.

0,25
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Hay nam diém M, P,0,1,() cung thuoc mot dudng tron dudng
kinh MO.

0,25

b) 1,0 diém

Xét duong tron duong kinh MO
Taco MQP = MIP (hai goc noi tiép cung chian cung MP).
Lai c6 MP = M(Q (tinh chét hai tiép tuyén cét nhau)
= AMPQ can tai M
= MPQ = MQP
Tir d6 MPQ = MIP hay MPE = MIP
Xét AMPE va AMIP ta co:
PMT la goc chung; MPE = MIP (ching minh trén)
MP ME

= AMPE «» AMIP (9.9) = — = —— = MP* = ME.MI .
MI  MP

0,25

0,25

0,25

0,25

¢) 0,75 diém

Vi AK /] MP (gia thiét) nen AKQ = MPQ (hai gbc dong vi).
Xét duong tron duong kinh MO ta co:

= MIQ = MPQ (hai goc noi tiép cung chian cung MQ)

Tirdo MIQ = AKQ hay AIQ = AKQ.

Xeét t gidc AKIQ c6 AIQ = AKQ .

Ma I va K 1a hai dinh ké nhau cting nhin canh AQ

— AKIQ lata giac ndi tiép (quy tich cung chira gac)

= AQK = AIK (hai goc noi tiép cung chin cung AK)

Xét duong tron (O) c6 AQK = ABP (hai goc nai tiép cling
chin cung AP).

Ma AQK = AIK (ching minh trén)

= AIK = ABP

Ma 1a hai géc trén & vi tri déng vi

Do d6 KI// BP.

Goi D 1a giao diém cuia AK va PB. Theo tinh chat duong trung
binh cia AADB tasuy ra K 1a trung diém cua AD.

Goi N'1a giao diém cua BK PM . Theo hé qua caa dinh ly Thales
KD KA (_ BK ]

N'P N'M
Vi KD=KAnén N'P=N'M hay N' 1a trung diém cua MP

ta co: = =
BN

Vay N'tring N hay ba diém B, N, K thang hang.

0,25

0,25

0,25

9
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Theo cAu a) ta c6 ta gidc BFEC noi tiép, suy ra EFC = EBC

Ta ciing ching minh dugc t& gidc BDHCNOI tiép, suy ra 025
HFD = HBD
Tutrénsuy ra EFH = HFD
Viy tacO AFE = DFB ma AFE = SFB (ddi dinh)
Suy ra BFD = SFB 7
Do tam gidc BFCvudng tai F,cd FM la duong trung tuyén nén
suy ra
Y 0,25

FM = MB = MFB = MBF 8
Ma MBF =S +SFB 9 (GoOc ngoai tam giac)
MFB = BFD + DFM 10

Te 7,8,9 va 10 suyra S = MFD
Vay ta co MF 12 tiép tuyén duong tron ngoai tiép tam giac SFp. | 0.25

Bai 20. Cho tam gidc ABC' c6 ba goc nhon néi tiép duong tron O , véi AB < AC'. Goi

BM va CN 1a cac dudng cao cua tam giac ABC'. CAc tiép tuyén voi dudng tron tai B
va C catnhau tai D, cac duong thang BC'va OD cét nhau tai 1.

a) Ching minh: Ta giac BCMN néi tiép va OD L BC.

b) Ching minh: MA.DB = IB.AB va AAMI - AABD.

¢) Goi K la giao diém cua AI va MN, P la giao diém cia AD va BC.
Chuang minh rang KP L BC'.

DAPAN
Bai Néi dung Piém
A
X M
N (@)
Bai 5 ® P ©
3,0 diém
(3,0 diém) 0,25
D
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V& hinh dung hét phan a

a (1,0 diém)

COBM, CN lacac duong cao cua AABC'. Suy ra

BMC = BNC = 90°.

0,25

Xét tar gidc BCMN c6 BMC = BNC = 90°

= Suy ra bén diém B,C, M, N cing nam trén mot dudng tron
duong kinh BC.

= BCMN la ti giac noi tiép.

0,25

Vi DB, DC latiép tuyén cua duong tron O véi B,C latiép
diém.

Suy ra DB = DC = D thugc trung truc cia doan BC'.
Tacod OB = OC = O thudc trung truc cia doan BC'.

0,25

Do d6 DO latrung truc ciia doan BC = DO 1 BC tai 1.

0,25

b (1,0 diém)

Xét duong tron (O) c6 BAC = CBD (gdc nai tiép, goc tao boi
tia tiép tuyén va day cung cung chin cung BC'). Hay

BAM = DBI

0,25

Xét AMAB va AIBD co:

BMA = DIB = 90° (BM 1L AC tai M, OD 1L BC tai I).
BAM = DBI (ching minh trén)

= AMAB~ AIBD g.g

AB _AM _  pip— aM.BD
BD 1B

0,25

Vi bén diém B,C, M, N cung nam trén mot duong tron dudng
kinh BC', I 1a trung diém BC

(OD 1la duong trung truc caa BC').

Suyra IB=IC=1IM ,nén AICM cantai I.

Suyra ICM = IMC .

Goi Br latia ddicuatia BD.Suyra ICM = BCA = ABz.
Do d6 IMC = ABx. Suy ra

180" — IMC = 180" — ABx = AMI = ABD (1)

0,25

éAB_AMiAB __ BD
BD IB AM  IM
Tu (1) va (2) suy ra AAMI - AABD(c.g.c).

M (IB = IM) (2).

0,25

¢ (0,75 diém)

Toe AAMI -~ AABD

0,25

9
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Suy ra AM = ﬂ; MAK = PAB (3).
AB AD

Lai cO KMA = PBA (cung bu véi CMN ).
Xét AAMK va AABP c6: MAK = PAB ; KMA = PBA .
AK AM
Suyra AAMK -~ AABP (g.9). Suyra — = —— (4).
y o) Swra=— =" (@) | (o

AK Al _AK AP

Tu (3) va (4) suy ra =
w@va@suyra T =0T AT T AD
Xét AAID o6 AK _ AP

Al AD

. 0,25
= KP/l ID (dinh li Ta-1ét dao).

Ma ID | BC = KP L BC (dpem).

Bai 21. Cho AABC c6 bagéc nhonnoitiép O;R AB < AC . Badudng cao AM, BN

va CK catnhautai H. V& duong kinh AD cua O . Goi I 1a giao diém cia OA va NK.
a) Chung minh tr gidc BKNC' nai tiép.
b) Ching minh AO | NK va AHI = ADM .
¢) Goi E va F lan luot 12 hinh chiéu cua diém H trén NK va MK, EF cat AMtai diém
P. Ching minh PN /I BC.

DAPAN

Bai Néi dung piém

Bai 5 0,25
(3,0 diém)
V& hinh dung hét phan a
a (1,0 diém)
C6 BKC =90° CK L AB 0,25
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va BNC =90 BN L AC

0,25

Do @6 BKC = BNC = 90°
—bén diém B,C,N,K cung thusc dudng tron duong kinh BC

0,25

Vay ta giac BKNC' noi tiép.

0,25

b (1,0 diém)

Tacd ADC = ABC (hai goc ndi tiép cung chan cung AC)
Tw giac BKNC ndi tiép nén ANK = ABC
Suyra ANI = ADC.Dodéo AAIN -~ AACD (9.9)

0,25

Xét O c6 ACD = 90° (gdc ndi tiép chan nira duong tron)
= AIN = ACD =90° = AO L. NK

0,25

Tacd: AANH - AAMC (g9.9)
AH _ AN
=
AC
Vi AAIN -~ AACD (cmt) nén:
Al _ AN
AC  AD

< AH.AM = AN.AC

= Al.AD = AN.AC

AH Al

= AHAM = AN.AC = AI.AD = —
AD  AM

0,25

Xét AAHI va AADM c6 HAI chung; — AH _ AI
AD  AM

Do @6 AAHI - AADM (c.g.c)
= AHI = ADM (hai goc tuong (nQ)

0,25

¢ (0,75 diém)

C6 PEN = KEF (hai goc ddi dinh) .

Vi tir giac KEHF noi tiép nén KEF = KHF
KHF = BKM (cung phuvéi HKM)

Tw giac BMHK noi tiép nén BHM = BKM
BHM = PHN (hai goc dbi dinh)= PEN = PHN

Xétta giac PEHN taco: PEN = PHN (ching minh trén)
E,H 1a hai dinh ké nhau cua tir gidc PEHN
Suy ra tir giac PEHN ndi tiép

0,25

= HEN = HPN =90°=>NP 1 AM

0,25

C6 NP L AM, BC L AM(qgt)= PN/l BC . (dpcm)

0,25

9
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Bai 22. Cho dudng tron (O) dudng kinh AB = 2R. Tir A vé tiép tuyén Ax vai (O) (A la
tiép diém). Trén tia Ax liy diém C sao cho AC = 2R. Qua C v& duong thang cit duong
tron (O) tai hai diém D va E (D nam giira C va E; duong thang nay ciing cat doan thang
OB). Goi H 1a trung diém doan thang DE.

a) Chung minh: Tu gidc AOHC ni tiép.

b) Chirng minh: CA? =CD.CE.

¢) Buong thang CO cit tia BD, tia BE lan luot tai M va N. Ching minh O 14 trung
diém doan thang MN.

DAPAN
Néi dung piém

V& hinh dung cho cau a 0,25

C

A ¢
a. Chirng minh: T giac AOHC ndi tiép. 1,0d
Vi H 1a trung diém cta day DE khéng qua tam O (gt) = OH L DE (quan hé 0.5
vuoéng gdc gitra duong kinh day) = CHO =90° ’
Ta c6 CAO =90° (AC la tiép tuyén cua (O) tai A) 0,25
Xét tir giac AOHC co:
CHO +CAO =90° +90° =180° 0,25
ma hai goc nay & vi tri ddi nhau
Nén tir giac AOHC noi tiép (ttr gi4e co tong hai goc di dién bing 180°) 0,25
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b. Chitng minh: CA? =CD.CE

1,0d

Xét (O) c6 CAD = AED (gdc tao bi tia tiép tuyen va day cung, goc noi tiép
cung chan cung AD)

0,25

Xét ACDA va ACAE co:
ACE chung

CAD = AED (cmt)
= ACDA -~ ACAE (g.g)

0,25

0,25

= CA* =CD.CE

0,25

¢. Chitng minh: O 1a trung diém doan thang MN

0,75d

Tir E vé& duodng thiang song song véi MN cat canh AB tai | va cat canh BD tai F
Vi ttr gidc AOHC ndi tiép (cmt) = HAO = HCO (géc ndi tiép cling chan HO)
Ma HEI =HCO (So le trong do EF//MN)

Do d6 HAO = HEI hay IAH=IEH

= Tu giac AHIE nai tiép (2 dinh ké& nhau cing nhin canh HI duéi goc bang
nhau)

= IHE = IAE (g6c noi tiép cung chin HI)

0,25

Lai c6 IAE =BDE (2 g6c néi tiép cing chan BE cua (O)) = IHE = BDE
Ma 2 géc nay ¢ vi tri ddng vi = HI // BD
= I 1a trung diém EF (do H 1a trung diém cua DE)

0,25

Xét ABMO c6 IF // OM (EF//MM)
:C!—II\:/I = % (1) (Hé qua dinh Ii Talet)

Xét ABNO 6 IE // ON (EF//MM) :>C')—IE\l - % (2) (Hé qua dinh If Talet)

R IF IE
Te (1) va(2)suyra; —=——
u (1) va (2) suy oM = ON

Ma IE = IF (I 1a trung diém EF) = OM = ON. Ma O MN
= O 1a trung diém doan thang MN.

0,25
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Bai 23. Cho tam giac ABC' nhon noi tiép duong tron (0), AB < AC. Puong cao BD
cua tam giac ABC' cit duong tron(O)tai diém tha hai 1a E(E khacB). V& EF vudng
goc véi BC BC ( F thuoc BC).

a) Chang minh: Ta giac EDFC' ndi tiep va ABE = DFE .

b) Goi G la giao diem cia AB va DF'. Chitng minh tam giac FAG la tam gidc vubng

vatam gidc ABE dong dang véi tam gidc DFE .
c) Goi I; J lan luot 1a trung diém cta cia AB va DF'. Chiing minh cta 1J vubng goc

véi JE'.
DAPAN
Céau Pap an piém
Bai 5 Hinh vé (cho céu a)
(3,0 diém) G
A E
I 0,25
—\{J
o}
=
B F C
a) 1,0 diém
Cé EFC =90°(Do EF L BC ) 0,25
Ta cd BDIla duong cao cua tam gidc ABC
. . 0,25
nen BD 1. AC = EDC =90
T gidc EDFC c6 EFC = EDC =90°
. 0,25
Suy ra tir giac EDFC ndi tiep = DCE = DFE
Xét duwong tron O c6 ABE = DCE
0,25
Vay ABE = DFE (1).
b) 1,0 diém
TacO ABE = DFE hay GBE =GFE
. 0,25
Suy ra tir gidc GBFE ndi tiep. Do d6 BGE + BFE =180°
ma BFE =90° nén BGE =90° hay tam giac AGE vudng tai G 0,25
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Co tir giac ABCE noi tiép (O) => BAE + BCE =180°
Ma tt giac DFCE noi tiép=> EDF + BCE =180° 0,25

Suy ra BAE = EDF (2)

Tur (1) va (2) suy ra AABE -~ ADFE 0,25

¢) 0,75 diém

AB AE 2Al Al AE

C6 AABE - ADFE = —— ="~ = y ~L_AE
DF DE DJ DJ DE

- Xét AAIEVA ADJE c6: IAE = EDJ (Do BAE = EDF); é_; - % 0,25
= AAIE - ADJE(c-g-c)= AIE=DJE.

— T giac GIJE ndi tiép 0.95
— IGE + E1J =180° ’
Ma IGE =90° = 1JE =90° 0,25

Vay 1J L JE.

Bai 24. Tir diém A & bén ngoai dudng tron (0), ké céc tiép tuyén AM, AN véi duong tron
(M, N la cdc tiép diém). Puong thang d di qua A cat dudng tron (O) tai hai diém phén biét
B,C (O khéng thuéc (d); B nam giita A va C) va goi H 14 trung diém ctia BC.

a) Chirng minh cac diém O, H, M, A, N cung nam trén mot duong tron. Xac dinh
tam duong tron di qua 5 diém O, H, M, A, N

b) Chitng minh AM. AN = AB. AC va HA 1a tia phéan giac cia MHN .

¢) Lay diém E trén MN sao cho BE song song véi AM. Chirng minh HE // CM.

DAPAN
(3.0 diém)
0,25
5
3,0
diém)
a) (1,0 diém)
Xét (O)
Tacod: AMO=90°( Vi AM la tiép tuyén tai M cia (0)) 0,25
ANO =90° (Vi AN | tiép tuyén tqi N ciia (0))
Lai ¢6 BC la day khong di qua O va H 1a trung diém cia BC (gt) =O0H LBC 0.5
tai H = AHO =90° (quan hé duong kinh va day cung) ’
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=M, H, N thudc dudng tron duong kinh MO (quyp tich cung chira goc)
=0, H, M, A, N cung thudc duong tron duong kinh AO.

0,25

Tam cua duong tron di qua 5 diém O, H, M, A, N 4 trung diém AO. 0,25

b) (1,0 diém)

Xét AAMB va AACM
Co6 MAC la gobc chung
va AMB = MCB (gdoc tao bai tia tiép tuyén va ddy cung va goc noi tiép cing 0,25
chan cung MB)

= AAMB ~ AACM (g-0)

AM  AB
>—=—

AC AM
=AM.AM = AB. AC

0,25
Ma AM = AN (tinh chét hai tiép tuyén cit nhau)
Suyra: AM. AN = AB. AC
Ta c6 cac diém O, H, M, A, N cung thudc duong tron duong kinh AO (ching
minh trén)
Ma AM = AN (chimg minh trén) 0.25
= AM = AN ( tinh chat)
= MHA = NHA ( hai goc ndi tiép chan hai cung bang nhau) 0.95
Do d6 HA 1a tia phan giac cia MHN
¢) (0,75 diém)
Theo gia thiét AM//BE nén MAC =EBH ( dong vi) (1)
Do 5 diém A, M, H, O, N cung thuoc mot duong tron nén: MAH = MNH (hai 0,25
gdc ndi tiép chan cung MH) (2)
T (1) va (2) suyra EBH =MNH hay ENH = EBH 005
= tir gidc EBNH noi tiép ’
= EHB = ENB ( hai goc néi tiép cing chin cung EB)
Ma ENB = MCB (géc ndi tiép chan cung MB) 0.25

= EHB=MCB ma hai goc & vi tri ddng vi nén EH // CM.
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Bai 25. Cho tam gidc ABC nhon (AB > AC), ngi tiép dudng tron (O; R). CAc tiép tuyén
tai B va C citnhautai M. Goi H la giao diém cia OM va BC. Tu M ké duong thang
song song véi AC, duong thang nay cat (O) tai E va F (E thudc cung nho BC), cit BC
tai |, cit AB tai K.
a) Chting minh: MO L BC va ME.MF = MH.MO.
b) Chang minh rang tr giac MBKC  1a tar giac noi tiép. Tir d6 suy ra nam diém
M, B,K,O,C cung thuoc mot duong tron.
c) Puong thang OK cét (0) tai N va P (N thudc cung nhé AC ). Duong thang PI cit
(0) tai Q (Q=P). Chitng minh ba diém M,N,Q thang hang.

DAPAN

0,25

> V& dung hinh cau a

(3,0 dicm) a) +)Vi MB=MC (tinh chat hai tiép tuyén cat nhau)

OB =0C (cung bang béan kinh)
Suy ra OM la duong trung truc cua BC
Nén OM L BC

0,5

+) Xét AMEB V3 AMFB ¢0:

BME la gbc chung

EBM =BFE ( clng chian cung EB )

Suy ra: AMEB «» AMBF (g.9)

:% =$:> MB? = ME.MF (2)

Ap dung hé thirc lugng trong tam giac vuéng OBM dudng cao
BH c6: MB*=MH.MO (1) 0,25

0,5
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Tu (1) va (2) ta suy ra MH.MO = ME.MF
b) MKB =BAC (do MF//AC); MCB = BAC (ciing chin cung BC)
— MKB=MCB cing nam trén nira mit phing bo chira dudng
thang MB va cting nhin MB 0.75
Suy ra tir giac MBKC  1a tir giac noi tiép ’
Lai c6, tir giac MBOC néi tiép vi: MBO = MCO = 90°
Vay nim diém M,B,K,0,C clng thuoc mot duong tron.
c) Xét AKIB va ACIM c0:
KIB=CIM ( déi dinh)
BKI = ICM ( cuing chian cung BM )
Suy ra: AKIB «» ACIM (g.g):%:%: IB.IC = IM.IK(*)
Xét AIBP va AICQ c0:
PIB=CIQ ( ddi dinh)
IBP =QCB ( cuing chin cung QB )
Suy ra: AIBP - AIQC (9.9) :% =%:> IB.IC = IP.IQ(**) 0,25
Tir (%) va (**) ta c: IMLIK = IP.IQ = M _1Q
IP IK
. R L IM O 1Q L. 40
Xét AIMQ va AIPK c0 oIk va MIQ = PIK (doi dinh)
Suy ra AIMQ - AIPK (c.g.c) = MKP = MQP 095
Ma MKP =90° (k& bu véi MKO) = MQP =90°
Hon nira NQP =90°
— NQM =180°
Viy N,Q,M thang hang. 0,25

Bai 26. Cho tam giac ABC nhon (AB < AC) ni tiép duong tron O , cac duong cao
AD,BE va CF catnhau tai H .
a) Ching minh ta gidc BDHFE va BCEF ndi tiép.
b) Chieang minh F'C la tia phan giac cua EFD.
¢) Hai dwong thang EF va BC catnhau tai M . Buong thang qua B va song song
véi AC cat AM tai I vacat AH tai K.Chang minh tam gidc HIK la tam giac can.
DAPAN

.O Lién hé tai liéu word toan SDT (zalo): 0978207193 45


https://zalo.me/0393732038
https://tailieumontoan.com/tai-lieu-toan-thcs-1

Website: Detoan.com.vn

(3.0 diém)

V& hinh dung hét phan a) 0,25 diém.

a) (1,0 diém)

C6 BDH =90° (AD la duong cao cia AABC);
BFH = 90° (CF 1a duong cao cuia AABC)

0,25

Do d6 BDH + BFH = 180°. Nén BDHF la tt giac noi tiép.

0,25

C6 BFC =90° (CF la duong cao cua AABC)
BEC = 90° (BE la duong cao cuia AABC)

0,25

Xét ta giac BCEF ¢6 BEC = BFC = 90°
= Suy ra bon diem B,C, E, F cung nam trén mot duong tron.
= BCEF la tir gi4c noi tiép.

0,25

b) (1,0 diém)

Ta giac BDHF noi tiép co
= CFD = EBC (g6c noi tiép cing chan cung HD).

0,5

Ta giac BCEF ndi tiép c6
= EFC = EBC (gbc ndi tiép cung chan cung EC).

0,25

Do d6 CFD = FF(C hay FC latiaphén giac cuia FFD.

0,25

¢) (0,75 diém)

Xét AMAC ¢6 BI Il AC nén BL — MB e qua dinh Iy Talet). (1)
AC  MC

Xeét ABDK c6 BK Il AC nén BK = BD (hé qua dinh ly Talet). (2)
AC DC

0,25

Do FC latia phén giac cua FFD ma FC L FB nén FB la tia phan giac cua
MFD
Xet AMFD c6 FB latia phan giac cia MFD

DF  BD

— —— = Z—— (tinh chat duong phan giac).
i MB( atduong p giac)

Xét AMFD c6 FC latiaphan gidc cua EFD

0,25

9
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DF  CD . .

—— = —— (tinh chat duong phéan giéc).

M MC ( at duong phan giac)
Do dé CD:BD(:)MB:BD 3)

MC MB MC CD

Tir (1), (2) va @) suyra 20 = B o pr— i
Laico IK//AC ma BE L AC nén BE | IK hay BH | IK
Xét AHIK ¢6 BH | IKva HB la duong trung tuyén nén AHIK cantai H .

Bai 27. Cho duong tron (O) va diém P ndm ngoai duong tron. Tir P v& hai tiép tuyén PA,
PB (A, B 1a hai tiép diém). PO cét duong tron (O) tai K, I (K nam gitta P va O) va cit AB
tai H. Goi D 1a diém ddi xtng ctia B qua O, C 1a giao diém cua PD va dudng tron (O).

a) Chirng minh t& giac BHCP noi tiép dugc mot duong tron. Xac dinh tim cia dudng tron

do.
b) Chung minh AC L CH.

¢) Pudng tron ngoai tiép tam gidc ACH cét IC tai M, AM cit IB tai Q. Chting minh rang

M 1a trung diém ctia AQ.
DAPAN
0.25 diem

la Tac: PCB =PHB =90° 0.5 diem

Suy ra ttr giac BHCP nai tiép

Tam cua dudng tron 13 trung diém cua doan thang PB. 0.5 diém
1b HCB =HPB (Tt gi4c HCPB noi tiép). (1)
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ACD =ABD . (2) 0.25 diém
Ma HPB =ABD ( cing phu véi goc HBP) (3). 0.25 diém
Tu (1), (2), (3) suyra HCB =ACD. 0.25 diém
Ma HCB + DCH =90°=> ACD + DCH =90° 0.25 diém
VayAC L CH
lc C6: ACM =AHM ( Hai goc ndi tiép cung chin mot cung) 0.25 diem
ACM =ABQ ( Hai goc ndi tiép cting chan mot cung)
Suy ra AHM =ABQ 0.25 diem
— HM//BQ.
Xét tam giac ABQ c6 H 1a trung diém cua AB, HM//BQ 0.25 diém
Viay M 14 trung diém cua AQ.

Bai 28. Cho 3 diém A, B, C c6 dinh nam trén mot dudng thang d (B nam gitra A va C). V&
duong tron tam O thay d6i nhung lu6n di qua B va C (O khong nam trén duong thang d).
Ké AM va AN la cac tiép tuyen v6i duong tron tam O tai M va N. Goi I 1a trung diém cua
BC, AO cat MN tai H va cét duong tron tai cac diém P va Q (P nam giira A va O), BC cit
MN tai K.

a. Chirng minh 5 diém A, M, O, I, N cung nam trén mot duong tron.

b. Chimg minh AB.AC = AH.AO va diém K ¢é dinh khi duong tron tim O thay doi.

¢. Goi D 1a trung diém HQ, tir H ké duong thang vuong géc véi MD cat duong thang
MP tai E. Chitng minh P la trung diém cua ME.

DAPAN

Bai N¢i dung Pi¢m
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Bai 5:
(3 diém)

1.Vé hinh dtng dé 1am cau a

0.25

1.a) (1,0 &) Chirng minh 5 diém A, M, O, I, N cing nam trén mot dudng tron.

Taco AMO=90° (do AM Ia hai tiép tuyén (O) ) 0,25
ANO =90° (do AN la hai tiép tuyén (O) ) 0,25

I 14 trung diém cta BC ( ddy BC khong di qua O )
= Ol 1 BC =O0IA=90° o
Suy ra 3 diém M, N, I ciing thudc dudng tron duong kinh OA 005

Hay 5 diém A, M, O, I, N cling thugc mot dudng tron

1.b) (1 diém) Chimng minh AB.AC = AH.AO va diém K cé dinh khi dudng tron tam

O thay doi.

Chitng minh OA L MN tai H
AANO vuong tai N duong cao NH nén ta c6 AH.AO = AN? (1) (hé thuc

lwong trong tam giac vudng)

0,25

Chutng minh AABN dong dang vi AANC(g.g)

= AB_AN = AB.AC=AN’(2)
AN AC

T (1) va (2) ta c6 AB.AC = AH.AO (3)

0,25

Ching minh AAHK —~ AAIO (g.g)

9
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=0 ag = AlAK=AH.AOW)

Tir (3) va (4) = ALAK=AB.AC 0,25
AB.AC

= AK=

Taco A,B,C cb dinh nén | ¢6 dinh suy ra AK khong doi, ma A cé dinh, K 025
1a giao diém cua day BC va day MN nén K thudc tia AB ¢cé dinh suy ra K

cd dinh.

1.¢) (0,75d) Chimg minh P 13 trung diém cua ME.

Taco PMQ=90° ( goc néi tiép chin nira duong tron ). 0,25

Ching minh AMHE -~ AQDM (g.g)( Vi c6 MEH=DMQ ( cung phu
vsi DMP), EMH=MQD ( cung phu v6i MPO ))

L ME_MH
MQ_ DQ

Chimng minh APMH ~ AMQH (g.g) 0,25

MP ~MH MH
MQ HQ 2DQ

(6) (viHQ=2DQ)

MP 1 ME 0,25

Tir (5) va (6) = MO ~2MO

= ME =2 MP = P la trung diém ciia ME.

Bai 29. Cho duong tron (O) cb dinh ngoai tiép tam giac nhon ABC (trong dé canh BC
khong d6i). Cac duong cao BD, CE cua tam giac cit nhau & H va cit duong tron (O) tai
diém th hai theo thr tw & N, M.

a) Chung minh ta giac BCDE nai tiép va ACM = ABN

b) Qua A ké dudng thang song song véi MN cét duong thang BC & K. Chitng minh
raing MN L OA va KA?= KB.KC

¢) Chung minh rang ban kinh duong tron ngoai tiép AADE khong dbi.

DAPAN

Bai Pap an Piém
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(3,0
diém)

V¢ hinh dung cho cau a

0,25

1a.(1,0 diém)

Xét tu gidc BCDE
Taco BD L AC (gt) =BDC =90°
va CE L AB (gt) = BEC =90°

0,25

— BDC = BEC =90°

0,25

= E; D cung thudc duong tron duwong kinh BC ( quy tich cung chuia
goc)
= T gidc BCDE ndi tiép dudng tron dudng kinh BC (vi ¢ 4 dinh
cung thuéc mot duong tron)

0,25

C6 tir giac BCDE nai tiép (ching minh trén)
— DCE =DBE (hai goc noi tiép cung chin cung ED) hay
ACM = ABN

0,25

1b.(1,0 diém)

Xét (O) c6 ACM =ABN (chiang minh trén)

— AM= AN (hai cung chin hai goc néi tiép bang nhau)
= AM = AN ( lién hé cung va day)
Ma OM = ON (ban kinh duong tron (O))
= OA la duong trung truc cua doan MN = OA L MN

0,25

C6 AK /[ MN (gt) ; ma MN L OA ( ching minh trén)
= AK L OA tai A, trong d6 A e (O).
= AK la tiép tuyén cuaa (O)

0,25

Xeét AAKB va ACKA co
AKC la goc chung

1 oK £ ox 1A \
KAB = ACB = EsdAB ( gbc tao bai tia tiep tuyen va day cung va goc

ndi tiép cung chin cung AB)
= AAKB ~ ACKA (g-9)

0,25

KA KB % 2 _
X -Ka ( tinh chat) = KA =KB.KC

0,25

1¢.(0,75 diém)

9

Lién hé tai liéu word toan SDT (zalo): 0978207193

51



https://zalo.me/0393732038
https://tailieumontoan.com/tai-lieu-toan-thcs-1

Website: Detoan.com.vn

Goi F 1a giao diém AO véi (O) 0,25

Tacod ACF = ABF =90° (gdc ndi tiép chin nira dudng tron (0))
= FCLACvaFB L AB

Lai cé BH L AC va CH L AB (gt)

= BH // CF va CH /I BF = tir giac BHCF la hinh binh hanh (dau

hiéu han biét)

Goi I 1a giao diém cua BC va HF = IH = IF va IB = IC (tinh chét

duong chéo hinh binh hanh)

Xét AAHF c¢6 AO = OF; IH = IF = Ol la duong trung binh cua 0,25
AAHF

= AH=2.0I (1)

Xet (0) co I 1a trung diém cua diay BC khong di qua tim O = Ol L
BC (tinh chat)

Ma BC khong d6i va (O) ¢6 dinh = OI khong doi (2)

Tir (1) va (2) = AH khong d6i (3)

Taco AEH = ADH =90° (gt) = E; D cuing thugc duong tron dudng
kinh AH ( quy tich cung chira goc)

= tir gidc AEHD noi tiép duong tron duong kinh AH (vi 4 dinh cling
thudc duong tron)

= dudng tron ngoai tiép AADE di qua H va c6 AH 1a duong kinh (4)
Tur (3) va (4) = dudng tron ngoai tiép ADE c6 ban kinh khong doi.

0,25

Bai 30. Cho dudng tron (O; R) duong kinh AB. Trén tiép tuyén cta dudng tron (O) tai A
ldy M. V& cat tuyén MCD khéng di qua O ( C ndm giita M va D; CD va A niam cung 1 nira
mit phang bd MO). Goi I 1a trung diém cua CD
a) Chtng minh tir giac MAIO ndi tiép dudng tron.
b) Ké AH vuédng goc voi MO tai H, AH cit CD tai K. Chirng minh MA2= MK.MI
c)GoiEvaF lan lugt 1a giao diém ctia OM véi BC va BD. Chtrng minh O 1a
trung diém cua EF.
DAPAN
| Bai | | Pip an | Piém |
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? V& hinh ding cho phdna | 0,25
Bai 5 Xét (0) ¢6 I 1a trung diém cua day CD, CD khong di qua
(3 diém) O
=OI vudng gbdc véi CD tai | 0,25
= MIO=90° (1) 0,25
Ta c6 AM 1a tiép tuyén tai A cta (O) nén AM L AO= 0.25
MAO =90° (2) ’
Tu (1) va (2) = I va A thude dudng tron dudng kinh MO 0,25
=t gidc MAIO ndi tiép.
Xét AMOI va AMKH co6:
+ IMO la goc chung 0,25
+MIO =MHK =90° (Vi AH 1L MO tai H va OI L CD tai I
= AMOI «» ANH(H(g-g) 0,25
= MK.MI = MH.MO (3)
Xeét AAMO vuong tai A c¢6 AH la duong cao (gt) 0.25
= MA? = MH.MO ( Hé thirc trong tam gidc vudng) (4) ’
Tu (3) va (4) suy ra MA? = MK.MI 0.25
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Qua C ké duong thang song song v6i MO cit AB, BD lan

luot tai N va P

Vi CP /I MO ( Cach v¢&)

— OMI =NCI (2 gdc so le trong)

Ma ttr giac MAIO noi tiép ( theo phén a)

= OMI = NAI (2 gbc ndi tiép cung chan cung OI)

= NCI = NAI

Xét tir giac AINC c6 NCI = NAI (cmt)

Ma C va A 1a 2 dinh ké nhau cta tir giac

= AINC ndi tiép ( quy tich cung chia goc) 0,25
= CAN =CIN hay CAB=CIN

Xét (0) c6 CAB=D

= CIN =D Mala2 goc dong vi

c =IN//BD

Xét tam giac CDP c6: I 1a trung diém ctia CD ( gt)
IN// DP ( cmt)

=N 1a trung diém cua CP 025
=CN=NP (5) ’

Xét tam giac BCN c6 EO// CN ( céach ve)

—, OE _BO 'H¢ qua dinh 1i Talet)
CN BN
Xét tam giac BNP c6 OF//NP ( cach vé)
OF BO N a1
— —=—— ( H¢ qua dinh 1i Talet)
NP BN
OE _ OF (= BO) ©6) 0,25
CN NP BN )
Tur (5) va (6) suy ra OE = OF chung t6 O 1a trung diém
cua EF.

Bai 31. Cho AABC la tam giac nhon, dudng cao AD. V& duong tron (O) ngoai tiép AABC

. V& duong kinh AK. Ké BE L AK va CF L AK (E, F thuoc AK).

a) Chung minh bén diém A, B, D, E ciing nam trén mot duong tron. xac dinh tim cua

duong tron di qua bon diém A, B, D, E.

b) Goi N 1a giao diém ctia AK va BC. Ching minh NB.ND = NE.NA va ND.BK=NB.DF

¢) Goi M 1a trung diém ctua BC. Chirng minh diém M 13 tim dudng tron ngoai tiép ADEF
DAPAN

| Bai | Noi dung dap an | Piém |
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V& hinh
ding cau a

0,25

5.a

Xet tir giac ABDE ¢0 :

ADB =90° (vi AD L BC); AEB =90°(ViBE L AK)

= ADB = AEB (=90°), ma hai dinh D,E ké nhau

=T gidc ABDE la tir gidc ndi tiép

Do d6 bon diém A, B, D, E c1:1ng qﬁm trén 1 duong tron. v

Tam cua duong tron di qua bon diém A, B, D, E 1a trung diém ctia AB

0,25
0,25

0,25
0,25

5b

Xét tir giac ABDE ndi tiép co:
BAE =EDN (tinh chat tir giac noi tiép) hay BAN =EDN
Xét ABAN vaAEDN c6: BAN =EDN, N chung
= ABAN ¢ AEDN (g.g) = NB _AN
NE DN

= NB.DN = NE.AN
Xét duong tron (O) co:

CBK = CAK (hai géc ngi tiép cung chan CK ).
Vi tir giac ACFD la tir giac noi tiep

= CDF = CAF (hai gdc nai tiép cung chin CF)
= CDF =CBK

Ma hai goc nay & vi tri ddng vi nén: DF // BK
Xét ANBK cé: DF //BKvaD eBN;F e NK
Ap dung hé qua caa dinh Ii Talet ta c6:

ND DF

——=——= ND.BK = NB.DF (dpcm)
NB BK

0,25

0,25

0,25

0,25

5.c

Vi M la trung diém cua BC
= OM _L BC (lién h¢ gitra duong kinh va day cung)
= OMC =90° = OMC = OFC (=90°)
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Do d6: Tt giic OMFC Ia ta gi4c noi tiép

= MFN = OCN (hai g6c néi tiép cling chinOM )

Xét AMFN va AOCN c6:

MFN = OCN (cmt);

MFN = ONC (hai goc ddi dinh)

Do do: AMFN 9 AOCN (g.g) = ME _MN _FN 0,25
OC ON CN

FN DN DF

CN AN AC

Lai c6: ADNF " AANC (9.9) =

MF MN DN DF FN
Suy ra: = = = =
OC ON AN AC ( CN j
Theo tinh chét ti 1& thac suy ra: MF _DN-MN _ DM
OC AN-ON AO 0,25

MaOA=0C = DM = MF
Xét tr giac MEOB c6: OEB = OMB = 90°
— T gidc MEOB nai tiép = OBC = MEN
MaOBC =0OCB (vi AOBC cantai O)
= 0OCB = MEN

OCB = MFN (tt giac OMFC noi tiép)
= MEN = MFN
:>_AMEF cantai M = ME = MF . 0.25
Lai c6: MD = MF (cmt) = MD =ME =MF ’
= M la tam duong tron ngoai ti€p tam giac DEF

Bai 32. Cho duong tron (O; R), hai diém C va D thudc duong tron, B 1a diém chinh giira
cia cung nho CD. Ké duong kinh BA. Trén tia ddi cua tia AB liy diém S. Néi SC cit
duong tron (O) tai M; MD cit AB tai E; MB cit AC tai F. Chitng minh:

a) Tu giac AMFE noi tiép;

b) FE song song véi CD;

¢) OE.0S=R2

DAPAN

Bai Ni dung Piém

V& hinh déing

0,25
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B
a a) Ching minh ta giac AMFE noi tiép 0,25
(1,00) | v; B 14 diém chinh giira cung CD nén sdBC = sdBD.
— CAB = DMB (2 géc noi tiép chan 2 cung bang nhau) 0,25
Hay FAE =EMF,
T gidc MAEF c6 hai dinh lién ké M va A nhin canh FE duéi hai goc
bang nhau 0.25
— M, A, E,F déu thuéc mot cung tron 0,25
Do d6 MAEF la tir giac ni tiép( dpcm)
b b) Chirng minh: FE song song CD
@00 |\ g giac MAEF noi tiép nen MAF = MEF ( 2 géc noi tiép cung chan 05
cung MF)
Mit khac MAF = MDC (hai g6c néi tiép chian ciing mot cung MC cua 0.25
(0)).
Do d6: MEF=MDC . 0,25
Ma hai goc & vi tri ddng vi
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Nén FE // CD.

C ¢) Chitng minh: OE. OS= R?

(0,75d) | Nbi CE, CO. Chung minh dugc AB la duwong trung truc cia CD, ma E
nam trén AB nén EC = ED. Tir d6 ching minh duoc:

0,25
CEO=DEO = % sdMA +sdBD
= % sdMA +sdBC
Mat khac: SCO =SCA + ACO=SCA + CAO = 1 sdMA +sdBC .
2 0,25
Viy SCO = CEO
0,25

Xét ASCO va ACEO c¢6 O chung ; SCO =CEO (chang minh trén)
Suy ra ASCO -~ ACEO (g.g).

Do do: o5 _0O¢ hay OE.OS = OC? = R?.

OC OE

Bai 33. Cho duong tron (O;R), hai duong kinh AB va CD vudng gboc v6inhau. E 1a c‘hém
thugc cung nho BC (E khong trung v6i B va C), tiép tuyén cua duong tron (O; R) tai E cit
duong thang AB tai I. Goi F 1a giao diém ctia DE va AB, K 1a diém thudc duong thang IE
sao cho KF vuong goc voi AB.

a. Chung minh tir giac OKEF noi tiép.
b. Ching minh OKF = ODF,va DE.DF =2R’.
c. Goi M 1a giao diém cua OK véi CF, tinh tan MDC khi EIB = 45°.
DAPAN
| Bai5 | | V¢ hinh dng cho cdu a | 0.25 |
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e

(3,0d) c K
1 il
E
H M
A L |
(0] E B
D
Tt gidc OKEF co:
OEK =90° (EK la tiép tuyén cua (O)) 0.25
a OFK =90° (KF L AB)
— OEK = OEK =90° 0,25
— OKEF la tir gi4c ndi tiép. 0,25
OKEF la tr giac noi tiép
0.25
= Ki=E:
AODE can tai O (OD =0OE =R)= ODF =E: 0.5
Do d6 Ki=ODF (dpcm). ’
b Taco DEC =90° (gbc ndi tiép chan nira duong tron)
ADOF va ADEC co: 0.25
ODF chung ; DOF = DEC =90°
= ADOF @ ADEC (g-9)
_Do_DF
DE DC 0,25
= DE.DF=DO.DC=R.2R = 2R°®
Ta co: EIB=45" = EOB =45°
C = E la diém chinh gitta cua cung BC 0,25
= DF la tia phan giac cua ODB
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Ap dung tinh chat dudng phan giac cta tam giac OBD, ta co:
OF OD
FB BD
OF FB OF+FB OB
OD BD OD+BD ~ OD+BD
OF R 0.25
R+ R\/_ 1+ \/_ -2~

(VI A OBD vuong can tai O nén BD = OB+/2 = R\/E)

= OF=R(+2-1)

Dé thay C; = Ki (= ODF)
= OCKF la tir giac noi tiép
— CKF+ COF =180° = CKF =90° 0,25
= OCKEF la hinh chir nhat (tir gidc c6 3 gdc vuong)
= M la trung diém cta CF

V& MH L OC = H Ia trung diém ctia OC

= HM la dudng trung binh cia A COF

{op RUZ

= HM==-0F=
2 2
Laico HD=OH+ OD = gR 0,25

(7

= tan MDC = tan MDH = =
HD 2

J2 -1
3

2

Bai 34. Cho diém M nidm ngoai duong tron (O). V& céc tiép tuyén MA, MB (A, B la cac
tiép diém) va cat tuyén MCD khéng di qua O (C nam giita M va D) véi dudng tron (O).
Goi E 1a trung diém ctua CD. Poan thang MO cét AB va (O) theo thtr ty tai H va I. Ching
minh rang:

a) 5 diém M: A; E; O; B cing nam trén mot duong tron.

b) OH. OM + MC. MD = MO?.

c) Cl la tia phén giac cua géc MCH.

DAPAN
Bai Noi dung Piém
V¢ hinh chinh xé4c cho phan a
5
(3,0d)

0,25
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1a. (1,0 diém)

Taco MA, MB la tiép tuyén cuaa (O) (gt)
= MAO =MBO =90° (tinh chét tiép tuyén) 0.25

Lai ¢ E 1a trung diém caa CD, ma CD khong di qua tam O 0,25
— OE L CD tai E = MEO=90° 0,25

= 5 diém M; A; E; O; B cling nam trén mot duong tron 0.25

1b. (1,0 diém)

AMAC va AMDA cbé:
M chung
MAC = MDA (Goc ndi tiép va goc tao boi tia tiép tuyén va day cing
chan AC)
— AMAC AMDA (g.g)
MA M

- ___&Q MAZ = MC. MD 0,25
MD MA

0,25

Ta co MA = MB ( t/c tiép tuyén); OA= OB =R
= OM la trung truc cua AB

— OM L AB

AMAO vudng tai A c6 AH dudng cao = OH. OM = AO? 0,25

— OH.OM+MC.MD=AQ0?+MA? (1)
AMAO vudng tai A, theo Pytago ta cé AO® + MA” =MO? (2)

Tur (1) va (2) suy ra OH. OM +MC. MD = MO® 0.5

1c. (0,75 diém)

- Xét AMAO vuong tai A c6 AH duong cao, tacé : MH. MO = MA?

Suy ra MCMD = MH.MO = MA? — MC _ MO
MH _ MD
MC MO

AMCH va AMOD c¢6: — =——, M chung
MH MD

Do d AMCH AMOD (c.g.c) = MCH =MOD 0,25
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Goi K 1a giao diém caa MO véi (0), K # 1
- Xét tir giac CDOH ¢6 MCH = MOD (chang minh trén),
= CDOH noi tiép = DCH = DOK (cuing bu véi HOD) (1);

Mit khac DCK = % DOK = %sd‘DK @)

“Tir (1) va (2) = DCK = % DCH

= CK la tia phan giac cua goc DCH (3) 0,25
Ma ICK =90° (goc noi tiép chan ntra duong tron) (4)

- Tt (3) va (4) suy ra ClI la tia phan giac cua géc MCH., 0,25

Bai 35. Cho dudng tron (O; R), tir mot diém A trén (O) keé tiép tuyén d véi (O). Trén
duong thang d ldy diém M bat ki ( M khac A) ké cat tuyén MNP va goi K 13 trung diém
ciia NP, ké tiép tuyén MB (B 1a tiép diém). Ké AC L MB, BD L MA, goi H 1a giao
diém cua AC va BD, I 1a giao diém cia OM va AB.

a) Ching minh nam diém O, K, A, M, B cung nam trén mot dudng tron .

b) Ching minh OI.OM = R?; Ol. IM = |AZ,

c) Chtrng minh OAHB la hinh thoi.

d) Tim quy tich ctia diém H khi M di chuyén trén duong thang d

DAPAN

Bai N@i dung piém

V& hinh cho cau a 0,25

Bai 5
(3,0 diém)

a) Vi K 1a trung diém NP nén OK L NP ( quan hé dudng kinh
va day cung)

=> OKM =90°. 0,25
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Theo tinh chit tiép tuyén ta c6 OAM =90°; OBM =90°.

nhu vay K, A, B cung nhin OM dudi mot goc 90° nén cung 0,25
nam trén dudng tron duong kinh OM.,

Vay nim diém O, K, A, M, B cting nam trén mot duong tron. 0,25
b) Ta c6 MA = MB ( t/c hai tiép tuyén cat nhau); 0,25
OA=0B=R

=> OM la trung truc cuia AB=>0OM L AB tail. 0,25
Theo tinh chit tiép tuyén ta coOAM =90°nén tam giac

OAM vuodng tai A c6 Al la duong cao. 0.5
Ap dung h¢ thirc gitra canh va duong cao
=> 0l.OM = OA? hay Ol.OM = R% va Ol. IM = A2, 0,25

¢) Tacd OB L MB (tinh chét tiép tuyén) ; AC L MB (gt)

=> OB // AC hay OB // AH. 0,25

OA L MA (tinh chat tiép tuyén) ; BD L MA (gt)

=> OA // BD hay OA // BH. 0.25

=> Tt giac OAHB 1a hinh binh hanh; lai c6 OA = OB (=R)

=> OAHB Ia hinh thoi.

d) Theo trén OAHB la hinh thoi. => AH = AO =R, 0,25
Vay khi M di dong trén d thi H ciing di dong nhung ludn
cach A ¢ dinh mot khoang bang R.
Do d6 quy tich cia diém H khi M di chuyén trén duong
thang d 1a nira duong tron tdm A ban kinh AH =R 0.0

Bai 36. Cho dudng tron (O; R) va duong thang d khong di qua O cat duong tron tai hai
diém A va B. Ly mot diém M trén tia ddi cua tia BA (M # B), v& hai tiép tuyén MC va
MD véi duong tron (0), (C, D la cé4c tiép diém). Goi E 1a trung diém cta AB va | 1a giao
diém ciia CD va OM.

a. Chtrng minh 5 diém O, E, C, D, M cuing thudc mét dudng tron.

b. Chirng minh rang: MC?%= MO.MI va Ml . MO = MB . MA
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c. Puong thang d’ di qua O va vudng goc véi OM cit cac tia MC, MD theo tht tu
tai G va H. Tim vi tri ciia diém M trén duong thiang d sao cho dién tich tam giac MGH bé

nhat.
DAPAN
Bai Néi dung ; piém
/ I
1. - V& hinh dung cho cau a
0.25
5

a. Chitng minh O, E, D, M, C cung thugc mét dwong tron (1d)
C6 MCO =90° (MC la tiép tuyén) => C thudc duong tron dudng kinh | 0.25
MO (1) (dinh If)

CM tuong tu: D thudc duong tron duong kinh MO.  (2) 0.5
Mt khac: E 14 trung diém AB (gt); AB la day cung cua (O)

Suy ra: OE L AB (d/1 vé duong kinh va day cung) 0.25

Nén OEM =90° => E thudc duong tron dudng kinh OM (3)

Tu (1); (2) va (3) suy ra: O, E, D, M, C cung thuoc mét duong tron | 925
duong kinh OM.

1d b. Chitng minh: MC2=MO.MIva MO .Ml =MB.MA
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C6 MC: MD Ia hai tiép tuyén cat nhau tai M nén MO 1a dudng trung
truc cia OM (t/c hai tiép tuyén cat nhau)

Suyra: MO L CD
AMCO ¢6 MCO=90°; MO L CD

= MC?=MO . MI (1) (HTL trong tam giac vuong)
Xét AMCA va AMBC:

CMA chung

MCB = MAC (gbc gitra tiép tuyén va day cung va goc noi tiép clng
chan cung BC)

Suyra: AMCA  AMBC (g.9)

=> MA_MC . Mc2=MA.MB (2)
MC ~ MB

Tir (1); (2) => MO . Ml = MA . MB

0,25

0.25

0.25

0.25

c. Tim vi tri cia diém M trén dwong thing d sao cho dién tich tam
gidc MGH bé nhat. (0,75)

Ta c6: AMOG = AMOH (c.g.c)
=> SwcH = 2Swmon = 2-%-OD 'MH=0D.MH=R.MH

Vi R khong d6i nén Swer nhé nhat <> MH nhé nhat

Ap dung bét dang thirc Cosi cho hai s6 khéng am:

MH = MD + MH > 2¢/MD.DH = 2./0D? = 2R

D4u “ = “ xay ra <> MD = DH ¢ AMOH vuéng can tai O

oD R

= =4/2.R
sinOMD  sin45° V2

& OMD =45 & OM =

Nén gi4 tri nho nhat cia MH = 2R ¢ OM = 42.R

Vay Swmen nhé nhét bang R . v2.R = +2.R2 khi M cach O mét khoang
bing +2 R

0.25

0.25

0.25

9
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Bai 37. Tur diém M ¢ ngoai duong tron (O) V& cét tuyén MCD khéng di qua tm O va hai
tiep tuyén MA va MB dén duong tron (O), 6 day A, B 1a cac tiép diem va C nam gitra M,
D. Goi I 1a trung diém cua CD.

a. Chang minh rang: 5 diém M, A, O, I, B ciing nam trén mot duong tron va
AMAC <+ AMDA

b. Goi H 1a giao diém cua AB va MO. Chang minh rang: Ta giac CHOD ndi tiép duoc
duong tron. Suy ra AB la phén giac cia CHD.

¢. Goi K 1a giao diém cua cac tiép tuyén tai C va D ctia duong tron (0).Chang minh rang:
ba diém A, B, K thang hang.

9

DAPAN
BAI NOI DUNG DPIEM
V& hinh ding cho céu a
0,25
Bii 5 a. Chirng minh rang: 5 diém M, A, O, I, B ciing nam trén mot
3.0d dwdng tron va
(3,0d) AMAC <= AMDA
+ (O) co:
I 1a trung diém cua ddy CD = OI L CD => OIM = 90°nhin doan
oM (¢D)]
MA L OA (Tlc tiép tuyén) = OAM = 90° nhin doan OM(2) 0.25
0,25
MB 1 OB (T/c tiép tuyén) = OBM = 90° nhin doan OM ()
T (1), (2) va (3) = 5diém M, A, I, O, B € duodng tron dudng 0.25
kinh OM.
+ AMAC, 3 AMDA 4.
MDA:chun
g = AMAC <~=IDA(g.9) 0.25
MAC =MDA
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b) CMR: T gidc CHOD néi tiép dwoe dwdng tron. Suy ra AB I
phén giac caa CHD:

+ AOAM vudng tai A =MA? = MO. MH }
A= - 2=
Ma: AMAC 'W]DA(chfxng minh a)=> MA"=MC.MD

— MO. MH = MC. MD = MH _ MC
MD _ MO

+ va AMDO c6:

DOM : chung
MH MC = AMHC AM<=(c.g.C)

MD MO
= MHC = MDO = MHC = CDO .
= CDO + CHO =180
MHC = CHO =180°
Suy ra: T giac CHOD noi tiép duoc dudng tron (dpem)

* CMR: AB la phan giac caa CHD:

+ ACODcO OC=0D =R

Ao = CDO = DCO = MDO = DCO
= ACODcan tai O

OHD = DCO
= MDO =OHD

= OHD = MHC (1)
MDO = MHC (cmt)

+ Mac khac:

(@)

AHC =90° — MHC
AHD =90° — OHD

Tr()va() = AHC = AHD

AHC + AHD = CHD
Suy ra: HA 1a tia phan giac cia CHD = AB 1a tia phan gidc ctua
goc CHD

0,25

0,25

0,25

0,25

c)Goi K la giao diém cia céc tiép tuyén tai C va D cia dwdng

tron (0). CMR: Ba diém A, B, K thiang hang:
+ Goi K 14 giao diém cua 2 tiép tuyén tai C va D cua (O)

+ CK L OC (T/c tiép tuyén) = OCK =90°nhin doan OK (1)

+ DK 1 OD (T/c tiép tuyén) = ODK = 90° nhin doan OK  (2)
T (1), (2) = Tu giac OCK ndi tiép dudng tron duong kinh OK
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=OKC = ODC (cung chan cungOC) 0,25
= OKC = MDO . OKC =MHC
MHC = MDO (cmt) MHC + OHC =180°

— OKC + OHC =180" =Tt gidc OKCH néi tiép duong tron | 0,25
duong kinh OK

— OHK = OCK = 90°(g6c ndi tiép chan ntra duong tron)

= HK L MO
AB 1 MO (cmt)
(dpem)

}:> HK = AB = 3 diém A, B, K thang hang 0.5

Bai 38. Cho ntra duong tron (O) duong kinh AB = 2R. Trén ntra duong tron (O) Iay diém
M sao cho MA < MB. Tiép tuyén véi nira duong tron (O) tai M cit cit tiép tuyén Ax va
By lan luot ¢ D \(a C. ,

a) Chirng minh rang tir gihc ADMO noi tiep mot duong tron va AD.BC = R2.

b) Puodng thang DC cit dudng thang AB tai N; tia OM cit tia Ax ¢ F; tia BM cit tia AX ¢
E. Chung minh: t& giac AMFN Ila hinh thang cén.

¢) Xac dinh vi tri caa M trén nira duong tron (O) dé DE = EF.

DAPAN
Cau N@i dung Piém
X y
C
F
E
M
D
N A o B
Hinh vé& cho céu a) 0,25
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a. (1,0 diém).

- T&r gidc ADMO c6 DAO+DMO = 180° ma hai g6c nay & vi tri dbi
nhau ’ 0,50
nén tir gidc ADMO noi tiep duong tron.

- DUng tinh chat hai tiép tuyén cat nhau dé ching minh DOC =90°. | 050
Ap dung hé thtrc lugng trong tam giac DOC vudng tai O c6 OM la
duong cao, ta ¢6 : DM.MC = OM?, ’ o

Ma DM = AD, MC = BC ( tinh chat hai ti¢p tuyén cat nhau ) va OM =
R

Do d6 AD.BC = R?

b. (1,0 diém)

Do AD = DM va OA = OM = OD la dudng trung tryc caa doan thing AM | 0,25
— DO LAM.

ViFALON ; NM L OF (tinh cht tiép tuyén ) va FA cit MN tai D. 0,25
— D latryc thm cua AFON = DO L FN. Vay AM//FN.

Vi AOAM cian 6 O = OAM = OMA..

Do AM//FN = FNO = MAO va AMO = NFO ( hai goc ddng vi ) 0,25

= FNO =NFO. 0,25
Vay tr giac ANFM la hinh thang can.

c. (0,75 diém).

Do DE = EF nén EM la trung tuyén cua tam giac vuéng FDM.
— ED=EM (1) | 0,25

Vi DMA =DAM va DMA + EMD = 90°: DAM + EMD = 90°

— EDM =DEM hay AEDM cén ¢ D hay DM = DE. 2 0.25

Tir (1) va (2) suy ra AEDM 14 tam giac déu. 0,25
— ODM = 60° = AOM = 60°.
Vay M nam & vi tri trén ntra dudng tron sao cho AOM = 60°,

Bai 39: Cho tam giadc ABC AB < AC ¢6 ba g6c nhon ndi tiép duong tron O . Cac
duong cao BD,CE, AF cua tam gidc ABC' cat nhau tai H .

a) Chung minh t giac BCDE noi tiép va AADE dong dang véi AABC.
b) V& duong kinh AK cia duong tron O . Goi giao diém cia AK va DE 1a I .
Ching minh AK | DE va DE.CF = EI.BC.

c) Tiép tuyén tai B cua duongtron O cat DE tai N va giao diém cua HK véi
BC la M. Chtng minh CE song song voi MN.
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Bai | Pap an Piém

(3,0
diém)

/0

5
Ny

B E M C
K
V& hinh dung hét phan a) 0,25 diém.
a) (1,0 diém)
C6 BEC =90°(CF la duong cao cia AABC); 0,25
va BDC = 90° (BD1la duong cao cia AABC).
Vay BCDE 14tk giac noi tiép. 0,25

Xét AADE va AABC c6 BAC chung; AED = ACB (BCDE lata 0,25
giac noi tiép)

Do d6 AADE —~ AABC (g.9). 0,25

b) (1,0 diém)

Do AED = ACB (BCDE la ta gi4c noi tiép)
ma AKB = ACB (g6c ndi tiép cung chan cung AB caa O ). 0,25

nén AED = AKB (1)
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Lai c6 ABK = 90° (gdc ndi tiép chin nia dudng tron O ).

nén AKB+ BAK = 90° )

Tur (1) va (2) suy ra AED + BAK = 90° = AIE = 90° = AK | DE.

0,25

Xét AAIFE va AAFC c6
AIE = AFC = 90°% AED = ACB (BCDE lata giac noi tiép)

EI AE
Do d6 AAIE — AAFC (9.0) = — = —— (3
o do (9.9) 0 AC (3)

0,25

Do AADE~AABC = 2E _AE (@)
BC  AC

Tu (3) va (4) suy ra bE _ EI < DE.FC = EI.BC.
BC FC

0,25

¢) (0,75 diém)

C6 ABK = 90° (gbc ndi tiép chan nira duong tron O ) = KB L AB

ma CE L AB (CFE la duong cao cua tam giac ABC)
nén BK / /CE hay BK / /CH

0,25

Tuong tu: CK / /BH

Do d6 BHCK la hinh binh hanh suy ra M 14 trung diém cia BC.

Lai cé B,E,D,C thudc duong tron duong kinh BC' nén MB = ME
(5)

0,25

Xét O c6 NBE = ACB (hé qua goc tao bai tia tiép tuyén va day cung).

ma ACB = NEB (BCDE la ti gi4c noi tiép)
suyra NBE = NEB = ABNE cantai N = NB = NE
(6)
Tu (5) va (6) suy ra MN la dwong trung truc caa BE hay MN 1 BE.
vay MN / /CE.

0,25

9
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Bai 40. Cho tam giac ABC'nhon (AB < AC') ndi tiép duong tron O , cac dudng cao
AD, BE va CF cat nhau tai H .
a) Chung minh t gidc BDHF va BCEF noi tiép.
b) Chirng minh F'C' la tia phan giac cua goc EFD.
¢) Hai dwong thang EF va BC catnhau tai M . Buong thang qua B va song song
véi AC cat AM tai I vacat AH tai K.Chuang minh tam gidc HIK la tam giac can.
DAPAN

Bai | (3.0 diém)

V& hinh dung hét phan a) 0,25 diém.

a) (1,0 diém)

C6 BDH =90° (AD la duong cao cia AABC)
BFH = 90° (CF la duong cao cuia AABC)

0,25

5 | Dodé BDH + BFH = 180°. 025
(3.0 | Nen BDHF 1 tu giac noi tiép.

diém) |
C6 BFC =90° (CF la duong cao cua AABC)
BEC = 90° (BE 1a duong cao cia AABC)

0,25

Xét tir gidc BCEF ¢6 BEC = BFC = 90°
Suy ra bon diém B,C, E, F clng nam trén mot dudng tron. 0,25
BCEF 13t giac noi tiép.

b) (1,0 diém)

Tu gidc BDHF ndi tiép co

. , 0,5
= CFD = EBC (g6c ndi tiep cung chan cung HD).
Tu gidc BCEF ndi tiép co 0.95
= EFC = EBC (g6c néi tiép cuing chin cung EC). ’
Do d6 CFD = EFC 0.25

Suy ra F'C latia phan giac cua EFD.

c) (0,75 diém)
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Xét AMAC ¢6 BI 1l AC nén 2L — MB. 1 qua dinh Iy Talet) (1)
AC ~ MC

0,25
Xét ABDK c6 BK Il AC nén B — BD (ha qua dinh Iy Talet) (2)
AC _ DC

Do FC latiaphan giac cuia EFD ma FC | FB

nén FB latia phan giac cua MFD

Xeéet AMFD c6 FB latia phan giac cia MFD
DF  BD

= —— = —— (tinh chat duong phan giac
FM MB ( a P giac) 0,25

Xét AMFD c6 FC latia phéan giac cua EFD

= DF _ D inh chét dusng phan gidc).
FM  MC

cD BD _MB BD

Do do = & —
MC MB MC CD

(3)

. BI BK
T (1), (2)va3)suyra — = — < Bl = BK
U (1), (2) va (3) suy 10 AC
Laico IK//AC ma BE L AC nén BE L IK hay BH 1 IK 0,25
Xét AHIK c¢6 BH 1 IKva HB la duong trung tuyen

Suyra AHIK cantai H.

Bai 41. Cho dudng tron tim (O) va day AB. Trén tia AB ldy mot diém C nam ngoai duong
tron. Ttr diém P ndm chinh gitta cung 16n AB ké duong kinh PQ, cit ddy AB tai D. Tia CP
cit dudng tron tai diém thtr hai 1a I, cac day AB va QI cét nhau tai K.

a) Chirng minh tr giac PDKI noi tiép mot duong tron CI. CP = CK. CD ?

b) Chimg minh IC la tia phan gidc cta goc ngoai dinh I cua AAIB?

¢) C6 dinh A, B, C. Chimg minh ring khi dudng tron (O) thay ddi nhung van di qua A va
B thi duong thang QI ludn di qua mot diém cd dinh ?

DAPAN

Bai | Cau Yéu ciu cin dat Piém

V& dang hinh cho cau a

0,5
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Q

Do diém P nam chinh giita cung 16n AB va PQ la duong kinh
= PQ L AB = /PDK =90°

Lai c6: ZP1Q =90° (gdc ndi tiép chan nira dudng tron) hay
ZPIK =90°

Xét tir giac PDKI ¢6: ZPDK + /PIK =90° +90° =180°

1a) | Vay t gidc PDKI ndi tiép dudng tron.

0,25

0.25

Xét ADCP vuong tai D va AICK vudng tai I co: ZICK la
goc chung 0,25
= ADCP O AICK (Theo truong hop goc nhon)
= (é_IID = g—:: = CL.CP = CK.CD (Diéu phai chirg minh) 0,25

Do PQ L AB va diém P nam chinh giita cung 16n AB =
Diém Q nim chinh gitta cung nho AB.

1b) - 0,25
= AQ = BQ = ZAIQ = #BIQ = IK 1a phan giéc trong tai dinh 0.95
I ciia AAIB ’
Ma IK L IC = IC la phan giac ngoai tai dinh I cia AAIB. 0,25

Xét ACIB va ACAP c0: ZICB lagdc chung
ZIBC = ZAPC ( Cung bu v6i £ABI )

= ACIBUWACAP (g.9)

1c) | = % = g—'s = CI.CP=CA.CB®

0,25
Theo chirng minh cau b ta c6: CI.CP = CK.CD @

Tir (1) va (2) = CK.CD = CA.CB = CK = Cﬁ‘gB 0,25
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Do cac diém A, B, C ¢ dinh nén D 1a trung diém cta AB

cling 1a diém cb dinh = Céc doan th'fmg CA, CB, CD c¢6 do
dai khong d6i 0,25
— CK c6 do dai khong d6i = K 1a diém cd dinh
Vay duong thang QI ludn di qua diém K ¢ dinh.

Bai 42. Cho AAB(; c6 ba goc nhon ni tiép dudng tron (O;R). Cac duong cao AD, BE,
CF cua tam giac cat nhau tai H. ’

a) Chaing minh: Ta giac BCEF nai tiep.

b) Goi I 1a diém di xing cua A qua O va M 14 trung diém cua BC. Chirng minh:
Tu giac BHCI Ia hinh binh hanh va AH = 2MO

¢) Goi N 1a trung diém cua EF. Chang minh: R.AN = AM. OM

DAPAN

Bai Pip 4n | Piém

1) (3,0 diém)

Vé dang hinh cho cau a

0,25
a) (0,75 diém)
Xét tu giac BCEF co: 0.25
BEC =BFC=90"( Vi BE L AC, CF L AB) ’
= 2 dinh E va F ké nhau cung nhin canh BC dudi 1 géc vudng . 0,25
4 Nén tir giac BCEF ndi tiép ( Dau hiéu nhén biét t gidc noi tiép) 0,25

(3.0 [b) (1,0 diém)

diem) | cg AcI=90° (Goc ndi tiép chan nira dudng tron (0)) = Cl L AC
C6 BE L AC (gt) = CI// BE (quan hé vudng gbc - song song) 0,25
C6H e BEnénCl//BH

C6 ABI =90° (Goc ndi tiép chan nira dudng tron (0)) = Bl L AB
Ma CF L AB (gt) = BI//CF (quan hé vudng goc - song song)

0,25
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Bai

Dap an

Piém

CoH e CF=BI//CH

Xét tu giac BHCI co:

Cl /I BH (cmt)

Bl // CH (cmt)
= tir giac BHCI 14 hinh binh hanh (D4u hiéu nhan biét hinh binh
hanh - Tt gidc c¢6 cic canh ddi song song)

0,25

Xét AAIH co:
AO = OI (Béan kinh cua duong tron (O))
BM = MC (gt) ; BHCI 1a hinh binh hanh (cmt)
= HM = MI (T/c hinh binh hanh)
= OM la duong trung binh cua AAIH (D/n duong trung binh cua
tam gi4c) = AH = 20M (tinh chit dudng trung binh cta tam giac)

0,25

c) (1,0 diém)

C6 tir giac BCEF ndi tiép (cmt)
= B:+FEC =180’ (tinh chat tir gidc noi tiép)
Ma FEC+E: =180°(2 goc ké bu) suy ra B = E;
Xét AABC va AAEF co:

A : chung

B: =E:1 (cmt)
Do d6 AABC«» ,AAEF (0.9) v
AM la trung tuyf%n cua AABC (Vi M la trung djém cua BC)
AN la trung tuyén cia AAEF (Vi N 1a trung diém cua EF)

AB AM . coaA , X £

:‘> k= E =‘m (T/c hai tam gidc dong dang - Ti sO trung tuyén
bang ti s6 dong dang) (1)

0,25

Xét tor giac AEHF c¢6 :
AEH =AFH =90° (Vi BE LAC, CF L AB, H €BE, H €CF)
= AEH + AFH =180° , , , ,
= T gidc AEHF ndi tiép ( Dau hi¢u nhan biét tir giac ndi ti€p)
= AFE = AHE ( 2 gbc noi tiép cung chin AE cta dudng tron ngoai
tiép to gidc AEHF)
C6 AFE =ACB ( Cung bu v6i EFB do tir giac BCEF ndi tiép)
Ma ACB = AIB( 2 gbc ndi tiép ciing chian ABcuia dudng tron (O;R))
Nén AIB=AHE

0,25

Xét AABI va AAEH c6:
AIB = AHE (cmt)
ABI = AEH =90°
AB Al

Suy ra AABI«»AAEH (g.9) = - AH (P/n hai tam giac dong

dang)

0,25

Ma Al = 2A0 = 2R : AH = 20M (cmt) = 22 - _R_(9)
AE _ OM

0,25

9
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Bai Pap 4n Piém

T (1) va (2) suyra M - R R AN = AM. OM
AN OM

Bai 43. Cho diém M nam ngoai duong tron (0). V& céc tiép tuyén MA, MB (A, B la cac
tiép diém) va cat tuyén MCD khong di qua O (C nam giira M va D) véi duong tron (O).
Goi E 1a trung diém ciia CD. Poan thang MO cat AB va (O) theo thir ti tai H va 1. Chting
minh rang:

a) 5 diém M; A; E; O; B ciing nam trén mot duong tron

b) OH. OM + MC. MD = MO?

¢) Cl la tia phan giac cua géc MCH.

DAPAN

Bai Néi dung Piém

V& hinh cho cau a)

0,25

a) (1,0 diém)

Ta co MA, MB la tiép tuyén cua (O) (gt)

= MA_L AO; MB L BO = MAO =MBO =90°

= Ava B thugc duong tron duong kinh MO (1) 0,25

Lai ¢6 E 1a trung diém cta CD, ma CD khong di qua tam O
30 |= MEO=90° = E thudc duong tron dudng kinh MO (2) 0,25

diém) | Tir (1) va(2) = 5diém M; A; E; O; B cling nam trén mot dudng 0,25

tron

b) (1,0 diém)

AMAC va AMDA c6:
AMC chung
MAC = MDA (G6c noi tiép va goc tao bai tia tiép tuyén va day
cuing chan AC)
= AMAC AMDA (9.9)
= sz—: MA? = MC. MD

MD MA 0,25
Tac6 MA = MB ( t/c tiép tuyén); OA= OB =R
= OM la trung truc cia AB
= OM L AB

0,25
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AMAO vubng tai A c6 AH duong cao = OH. OM = AO?

— OH. OM+ MC. MD = AQ? + MA? 1)
AMAO vudng tai A, theo Pytago ta c6 AO* + MA? = MO? (2)
Tur (1) va (2) suy ra OH. OM +MC. MD = MO?

0,25

0,25

¢) (0,75 diém)

- Xét AMAO vubng tai A c¢c6 AH duong cao, ta co:
MH. MO = MA?
MC MO

Suyra MCMD=MHMO=MA*> = —=——
MH MD
MC MO

AMCH va AMOD c¢6: — =——, M chung
MH MD 0.5

Do d6 AMCH AMOD (c.g.c) = MCH =MOD

Goi K 1a giao diéia MO véi (O), K #1

- Xét tr giac CDOH ¢6 MCH =MOD (chtng minh trén),

CDOH noi tiép = DCH = DOK (cuing bt véi HOD) (3)

Mit khac DCK = % DOK = %sd‘DK 4)

_Tir (3) va (4) = DCK = % DCH 0,25
= CK |a tia phén giac cua goc DCH (5)

Ma ICK =90° (g6c néi tiép chan nira duong tron) (6)
- Tur (5) va (6) suy ra CI Ia tia phén giac cua goc MCH. 0,25

Bai 44. Tir diém A ¢ bén ngoai dwong tron (O), ke cac tiép tuyén AM, AN véi duong tron
(M, N la cac tiep diém). Buong thang d di qua A cat duong tron (O) tai hai di€ém phan biét
B,C (O khéng thudc (d); B nam gitra A va C) va goi H la trung diém cua BC.

d) Chimg minh c4c diém O, H, M, A, N cling nam trén mot dudong tron. Xac dinh tam
duong tron di qua 5 diem O, H, M, A, N
e) Chang minh AM. AN = AB. AC va HA la tia phan giac cia MHN .
f) Lay diém E trén MN sao cho BE song song véi AM. Chirng minh HE // CM.
DAPAN

Bai Pap an Piém

5 V¢ hinh dung cho cau a 0,25
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(3.0
diém)

1a.(1,0 diém)
Xét (0) 0,25
Tacd: AMO=90°( Vi AM la tiep tuyen tai M cua (O))
ANO =90° (Vi AN Ia tiép tuyén tai N cua (O))
Lai c6 BC l1a day khéng di qua O va H 14 trung diém cua BC (gt) 0,25
=OH L BC taiH = AHO=90° (quan hé vudng gbc gifta duong kinh va
day cung)
=M, H, N thudc duong tron duong kinh MO (quy tich cung chira goc) 0,25
=0, H, M, A, N cung thudc duong tron duong kinh AO.
Tam cua dudng tron di qua 5 diém O, H, M, A, N 14 trung diém AO. 0.95
1b.(1,0 diém)
Xét AAMB va AACM 0,25
CO MAC la géc chung
va AMB = MCB (g6c tao bai tia tiép tuyén va day cung va gdc noi tiép cling
chin cung MB) = AAMB ~ AACM (g-)
_AM _ AB _, AM.AM = AB. AC 0,25
AC  AM
Ma AM = AN (tinh chat hai tiép tuyén cat nhau). Suy ra : AM. AN = AB.
AC
Ta c6 cac diém O, H, M, A, N cling thudc dudng tron duong kinh AO
(chttng minh trén) 0,25
Ma AM = AN (chiing minh trén) = AM = AN ( tinh chét)
., s . ) . 0,25
= MHA = NHA ( hai géc ndi tiep chan hai cung bang nhau)
Do d6 HA 1a tia phan giac cua MHN
1¢.(0,75 diém)
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Theo gia thiét AM//BE nén MAC =EBH (dongvi) (1)

Do 5 diém A, M, H, O, N cting thugc mot dudng tron nén: MAH = MNH 0,25
(hai g6c néi tiép chan cung MH) (2)

. . R . 0,25
Tu (1) va(2) suyra EBH =MNH hay ENH = EBH = t& giac EBNH ndi
tiép
— EHB =ENB (hai goc noi tiép cung chan cung EB)
Ma ENB =MCB (g6c néi tiép chan cung MB) 0.5

— EHB=MCB ma hai goc ¢ vi tri dong vi = EH // MC.

Bai 45. Cho diém M niam ngoai duong tron (O). V& céc tiép tuyén MA, MB (A, B la cac
tiép diém) va cat tuyén MCD khéng di qua O (C nam gita M va D) véi dudng tron (O).
Goi E 1a trung diém cua CD. Poan thang MO cét AB va (O) theo thtr ty tai H va I. Ching
minh rang:

a) 5 diém M; A; E; O; B cing nam trén mot duong tron.

b) OH. OM + MC. MD = MO?

c) Cl la tia phan giac caa MCH.

DAPAN
Cau __N@gi dung cén dat Piém
V€& hinh chinh xac cho phan a
A
C
M
K T [
Bai 5
(3 diém)
B 0,25
a) 1diém
Ta c6 MA, MB la tiép tuyén cua (O) tai A va B (gt)
= OA L MA; OB L MB (Tinh chét tiép tuyén cua dudng tron) 0,25
= MAO =MBO =90°(1)
Xét (0) ¢6 E 1a trung diém ctia CD, ma CD khong di qua tdm O (gt) 0,25
= OE L CD tai E ( Quan hé vubng goc gitra duong kinh va day)
= MEO=90°(2)
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Tu (1) va (2)
MEO =90° MAO = MBO =90°
=5 diém M; A; E; O; B ciing nam trén mot dudng tron dudng kinh OM

0,25
0,25

b) 1,0 diém

X6tAMAC vaAMDA cb:

AMD chung

MAC = MDA (G6c tao bai tia tiép tuyén va day ciing, goc noi tiép cting chan
AC cua (0))

= AMAC -~ AMDA (9.9)

_MA_MC_ mai—memD ()
MD MA

0,25

0,25

C6 MA va MB 13 hai tiép tuyén cat nhau tai M cia dudng tron (O) (gt)

= MA = MB (T/c 2 tiép tuyén cat nhau)

= M thudc dudng trung truc cua doan thang AB (T/c dudng trung truc cia
doan thang)

C06 OA = OB (Ban kinh cta duong tron (0))

= O thudc dudng trung truc cia doan thang AB (T/c dudng trung trc cua
doan thang)

Do d6 OM la duong trung truc cua doan thang AB

= OM LABtaiH

C6 AMAO vudng tai A, duong cao AH (Vi MAO =90°, OM L AB tai H)
= OA?= OH.OM ( Hé¢ thirc lugng trong tam giac vudng) (2)

0,25

Tir (1) va (2) = OH. OM + MC. MD = OA* + MA?
AMAO vudng tai A, ta cé AO? + MA? = MO?( B//ly Pitago)
Do d¢6 OH. OM + MC. MD = MO?

0,25

c) 0,75 diém

- Xét AMAO vudng tai A c¢6 AH 1a duong cao, ta c6 : MA? = MH. MO
Suy ra MC.MD = MH.MO = MA* = MC MO

MH MD
AMCH va AMOD co¢: ﬁzw M chung
MH MD’

Do d6 AMCH ~ AMOD (c.g.c) = MCH = MOD

0,25

Goi K 1a giao diém caa MO véi (0), K #1

Xét tir giac CDOH c6 MCH =MOD (chitng minh trén),

= T gidc CDOH noi tiép ( Dau hiéu nhan biét tir gidc noi tiép — Goc ngoai
tai 1 dinh bang goc trong tai dinh do6i dién)

= DCH =DOK (cung bu vsi HOD)

0,25

Ma DCK = %DOK ( Goc noi tiép va goc o tam (O) cungchin DK )

= DCK :%DCH maDCK + KCH = DCH=DCK = KCH = §LTC71
— CK 12 tiaphangidccuagéc DCH (3)

0,25

9
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MaICK = 90° (GAcnaitiépchanniraduongtron (0)) = CI L CK (4)

ké bu)

T (3) va (4) suy ra Cl la tia phan giac cata MCH ( T/c tia phan giac cua 2 goc

Bai 46. Cho ba diém A, B, C c¢6 dinh va thang hang theo thir tu do. DBuong tron (O; R)
thay d6i di qua B va C sao cho O khong thudc BC. Tir diém A vé hai tiép tuyén AM va
AN v6i dudng tron (0). Goi I 14 trung diém cia BC, E 1a giao diém cua MN va BC, H 1a

giao diém cua duong thang OI va duong thing MN.
a) Ching minh bén diém M, N, O, I ciing thuéc mot duong tron.
b) Ching minh Ol.OH = R?.
¢) Ching minh ring duong thang MN ludn di qua mot diém cb dinh.

DAPAN
Bai | Céu Noi dung Piém
H
A B E |
0 0,25
N
le V& hinh ding cau a
30d | 4 |Chingminhbén diém M, N, O, I cliing thuoc mét dudng tron 1.0
I 13 trung diém ctia BC suy ra Ol L. BC = AlO =90° 0,25
AM, AN la tiép tuyén = AMO = ANO = 90° 0,25
Suy ra A, M, N, I, O cung thudc mdt duong tron 0,25
Suy ra M, N, I, O cung thudéc mot duong tron 0,25
b | Chung minh Ol.OH =R?. 1,00

Goi {F} =MN N AO = AFH = AIH =90° = AFIH la t gi4c noi

.O Lién hé tai liéu word toan SDT (zalo): 0978207193
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e

OF _ Ol

:m = oA = OLOH =0F.CA (1) 0,25
Tam gidc AMO vuong tai M c6 MF la duong cao nén
OF.0A=0M? =R? (2). Tir (1) va (2) suy ra Ol.OH =R? 0.25
Chting minh rang dudng thang MN ludn di qua mot diém c6 dinh 0,75
Tam gidc AMB ddng dang voi tam giac ACM = AB.AC = AM? 0,25
T giac EFOI noi tiép = AE.Al = AF.AO = AM? 0.25
Suy ra AB.AC = AE.Al; A, B, C, I ¢6 dinh suy ra AE 1a hang so.

Mat khac E luén thudc doan théng BC c6 dinh nén diém E c6 dinh.

Vay MN luén di qua diém E ¢é dinh 0,25
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Bai 47. Cho tam gidc ABC AB < AC ¢6 ba goc nhon ndi tiép dudng tron O . Céc
duong cao BD,CE, AF cua tam giadc ABC cit nhau tai H .

a) Chirng minh ta giac BCDE nai tiép va AADE dong dang voi AABC.

b) V& duong kinh AK cua duong tron O . Goi giao diém cua AK va DE 1a I .
Chung minh AK 1 DE va DE.CF = EI.BC.

c) Tiép tuyén tai B cua duongtron O cit DE tai N va giao diém cua HK Vi
BC' la M . Ching minh CE' song song v6i MN.

DAPAN

Bai Pip 4n | Piém

A

/0

5 e
A N ‘\4
]

V& hinh dung hét phan a) 0,25 diém.

a) (1,0 diém)

C6 BEC =90° (CFE 1a duong cao cua AABC);
va BDC = 90° (BD la duong cao cia AABC).

0,25

Vay BCDE 4tk giac noi tiép. 0,25

Xét AADE va AABC c6 BAC chung; AED = ACB (BCDE la 0,25
ti gi4c noi tiép)

Do d6 A{lDE ~ AABC' (g.9). 0,25
b) (1,0 diém)

Do AED = ACB (BCDE la ti gi4c noi tiép)

ma AKB = ACB (g6c noi tiép cling chan cung AB cua O ). 0,25
nén AED = AKB (1)

Lai c6 ABK = 90° (gdc ndi tiép chan nia duong tron O ). 0,25
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nén AKB+ BAK = 90° (2)
Tur (1) va (2) suy ra

AED + BAK =90° = AIE =90° = AK | DE.

Xét AAIE va AAFC c6
AIE = AFC = 90°% AED = ACB (BCDE la tt giac noi tiép)

Do d6 AAIE — AAFC (gg);»ﬂ:_ 3)

FC AC

0,25

Do AADE « AABC = gg AE @)

AC
Tur (3) va (4) suy ra DE = B < DE.FC = EI.BC.
BC FC

0,25

¢) (0,75 diém)

C6 ABK = 90° (g6c noi tiép chan nira duong tron O ) = KB 1 AB

ma CE L AB (CE la duong cao cua tam giac ABC)
nén BK / /CE hay BK /| /CH

0,25

Tuong tu: CK / /BH

Do d6 BHCK la hinh binh hanh suy ra M 1a trung diém caa BC.

Lai cé B,E,D,C thuoc duong tron duong kinh BC' nén MB = ME
(©)

0,25

Xét O c6 NBE = ACB (hé qua goc tao bai tia tiép tuyén va day
cung).

ma ACB = NEB (BCDE la tt giac noi tiép)

suy ra NBE = NEB = ABNFE cantai N = NB = NE

(6)
Tur (5) va (6) suy ra MN 1la duong trung truc cia BE hay MN L BE.
Vay MN / /CE.

0,25

Bai 48. Cho tam giac nhon ABC (AB < AC) noi tlep duong tron (O), c&c duong cao BD
va CE cit nhau tai H. Goi F va K lan luot la giao diém cua AH véi BC, DE.
a) Chuing minh: T giac ADHE ndi tiép dudng tron va xac dinh tim I ctia dudng tron.

b) Chirng minh: DB 1a phan giac cua géc EDF va KH = DK
HF DF
¢) Chung minh: BK L CI.
DAPAN
Bai N¢i dung Pié¢m
85
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Bai 5

(3,0 diém)

V¢ hinh diing cho cau a

0,25

a) 1,0 diém

Tacd AEH = ADH =90° (vi BD 1. AC; CE 1L AB)

0,25

= A, E, H, D cung thuoc duong tron duong kinh AH

0,25

= T giac AEHD noi tiép duong tron duong kinh AH

0,25

Tam I 1a trung diém cua dudng kinh AH.

0,25

b) (1,0 diém)

Xét dudng tron ngoai tiép tir giac ADHE co

EAH = EDH (2 goc ndi tiép cing chan cung EH)
Xét AABC c6 2 duong cao BD va EC cat nhau tai H
—H la truc tam AABC= AF 1 BC

0,25

Vi BD, AF la duong cao cuia A ABC nén AFB = BDA =90°
= A, D, F, B cung thu¢c duong tron duong kinh AB
— T giac ADFB 1a tir giac ndi tiép (dinh nghia tir gidc noi tiép)

0,25

= BAF =BDF (2 goc noi tiép cing chan BF )
— EDH = BDF = DH la tia phan giac cua EDF

0,25

DH 1a duong phan giac trong cia AKDF = % = % (1)

0,25

c) (0,75 diém)

Goi M la giao diém ciia duong thang BK va IC

Xet duong tron (I) c6 EIH =2EDH (goc ¢ tam va goc noi tiép
cung chan cung EH)

2EDH = EDF (do DH la tia phan giac cia EDF (cmt))

= EIH = EDF

Ching minh tuong ty nhu cau b ta c6 EFl = KFD

AEFI « AKFD(g.g) vi EIH = EDF va EFI = KFD

0,25

9
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FE_Fl L rK . FI=FE.FD (@)

~ FK _FD

Chung minh tuong ty tir gidc AEFC ndi tiép

— BEF = ACF (goc trong cua tir giac noi tiép bang goc ngoai
tai dinh doi di¢n) )

Ching minh tuong tu to gidc ABFD la tir gidc ndi ti€p

— FDC = ABC (gdc trong cua tir gidc noi tiép bang goc ngoai

tai dinh d6i dién) 0,25
ABEF » ADCF(g.g) vi BEF = ACF (CMT) va FDC = ABC
(CMT)
- FB_FE — FB.FC = FD.FE (4)

FD FC
Tir (3) va (4) = FK.FI = FB.FC = FR_FB

FC FI

vi FK_FB s keB = KFC = 90° (do AF L BC)

FC FI

— AFBK « AFIC(c.g.c)

= FKB = FCI =T gidc FKMC Ia tir giac ndi tiép (goc trong
cua tur gidc bang goc ngoai tai dinh doi dién)

= KMC + KFC =180°

Ma KFC =90°(do AF L BC)= KMC =90°=BM_ IC

0,25

Bai 49. Cho diém M nam ngoai duong tron (O). V& céc tiép tuyén MA, MB (A, B la cac
tiép diém). Goi E 1a trung diém cua MB, C la giao diém cta AE va dudng tron (O) (diém
C khac A). H 1a giao diém cua AB va MO.

a) Chung minh ta giac MAOB noi tiép duong tron.

b) Chitng minh: EB? = EC . EA.

¢) Goi D 1a giao diém caa MC va (O) (diém D khéac diém C). Chting minh AABD can.

DAPAN

Bai Néi dung Piém

V¢ hinh dung cho cau a
0,25

4.1a (1,0 diém)
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+ Xét duodng tron (0) cd MA, MB 1a tiép tuyén = 0,25
MAO = MBO = 90°
+ Xét tir giac MAOB c6 MAO+MBO =180° 0,25
Ma 2 g6c nay & vi tri d6i nhau 0,25
Suy ra t& giac MAOB ndi tiep duong tron. 0,25
4.1b (1,0 diém)
Xét () c6 EBC=EAB (g4 noi tiép va goc tao bai tiép tuyén | 922
va day cung chin cung BC
y cung cha g BC) 0,25
Chirng minh dugc AECB~ ®EBA(9.9)
EB _ EC 0,25
EA EB
— EB? = EC.EA 0,25
4.1¢ (0,75 diém) 7
C6 EB2=EC.EA, E la trung diém cua MB =—EM? = EC.EA 0,25
— AEMC «»AEAM(c.g.c)
— EMC = ADM =MB // AD 0,25
— EBA = BAD
0,25

Ma EBA=ADB (gc noi tiép va goc tao bai tiép tuyén va day

cling chén cung BA cua (O))= ADB =BAD
= AABD céan tai B.

Bai 50.Cho duong tron (O) va diém A ndm ngoai duong tron. Qua diém A ké hai tiép
tuyén AB va AC dén (0)(B,C lacéc tiép diem). Ké tia Ax (nam giita hai tia AB, AO) ct
dudng tron tai E va F (E ndmgira A va F).

a) Chirtng minh rang t&r gidc ABOC ndi tiép duong tron. Xac dinh tdm cua duodng tron ngoai
tiép tr gidc ABOC .

b) Chang minh ring BA? = AE.AF va OEF=OHF, v6i H 1a giao diém cia AO va BC

¢) buong thang qua E song song véi BE cit duong thang BCtai K. Puong thing AK cit
duong thang BF tai M. Chuang minh raing MC = 2HF.

DAP AN

| Bai5 | Noi dung | Piém |
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e 0,25

a) Chuing minh rang céc tir giac ABOC ndi tiép duong tron. 0,25
Vi AB, AC Ia céc tiép tuyén cia () nén ABO=ACO=90"

=> C, B thugc duong tron duong kinh OA
(quy tich cung chura goc 90°) 0,25

0,25
=> tir gidc ABOC noi tiép duong tron.

Tam cua dudng tron ngoai tiép tir giac ABOC 1a trung diém cua OA 0,25

b) Ching minh rang BA® = AE.AF va OEF=0HF, véi H la giao
diém cua AO va BC.

* Xét AABE va AAFB co: 0.25

ABE = AFB (=%Sd EB)

BAE - gbc chung
Do dé, MBE ~AAFB(g.9)
AB AE

= === AB? = AEAF (1)
Suy ra, AF AB

0,25

OB=0C (GT)
AB = AC (t/c)
— AO L BH

=
} AO 13 trung truc caa BC

2 —
AABO vupng tai B, duong cao BH nén AB* = AH.AO (2)

Tir (1) va (2) ta co AE.AF = AH.AO= ~E _AH
A0 AF

0,25

Suy ra MAEH ~AAOF(cg.c)

= AHE = AFO

= OHF =OEF

0,25
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¢) Puong thang qua E song song véi BF cat duong thang BC tai K.
DPuong thang AK cit duong thang BF tai M.

Chting minh rang MC = 2HF.

Goi giao diém cua BC va AFIa P 0,25

EK/BM = oo - AE ER_EP 4

M AF BF FP

Lai co:

OHF = OEF (cmt)

OFE = OEF ( AOEF can)
AHE = EFO (cmt)

AHE = FHO 025

Suy ra
M3 AHE +EHB =FHO+ FHB = 90°

S P
= EHB=FHB = HB|3 tia phan giac EHF ~ FP FH

AEHF ¢6 HB |a phan giac trong EHF | HP LHA nan HA 13 duong
phan giac goc ngoai cua EHF
FA FP

0,25

EK _EK L BF-FM

Tir (3), (4) va (5) suy ra: FM  BF
—>HF 14 duong trung binh ABCM = CM =2HF

Bai 51. Tir diém M nam ngoai duong tron (O) vé hai tiép tuyén MP va MQ véi duong tron
(P va Q 12 hai tiép diém) va mot cét tuyén MAB (A nam gitta M va B). Goi I 1a trung diém
cua AB.

a) Chuing minh 5 diém M, P, O, I, Q ciing thudc 1 dudng tron.

b) PQ cit AB tai E. Chitng minh MP2 = ME. MI

¢) Qua A ké dudng thang song song véi MP cit PQ, PB lan luot tai H, K.
Chang minh KB = 2. HI

DAPAN
Bai Dap an bié
m
5 Hinh v€ ding cho cédu a) 0,25
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(3,0 diém)

1a. (1,0) diém)

Xét (0) c6 AB la day khong di qua O va | 1a trung diém ciia AB(gt)
= Ol L AB ( quan hé vudng goc gitra duong kinh va day)

= MIO =90° 0,25
Ta c6: MPO =90° ( Vi MP 14 tiép tuyén tai P cta (O) )
MQO =90°( Vi MQ 14 tiép tuyén tai Q cua (O) ) 0,25
= I, P, Q thudc duong tron d.kinh MO (quy tich cung chira goc) 0,25
— 5diém M, P, 1, O, Q cung thudc dudng tron duong kinh MO 0,25
1b. (1,0diém)
— MQP = MIP ( hai goc néi tiép cting chian cung MP ctia dudng tron
dudng kinh MO) 0,25
Xét AMPQ ¢6 MP = MQ (tinh chit 2 tiép tuyén cit nhau cua (0))
= AMPQ can tai M= MPQ = MQP = MPQ = MIP hay MPE = MIP 0,25
Xét AMPE va AMIP c6: PME la géc chung; MPE = MIP ( ¢/m trén)
= AMPE ddng dang véi AMIP (g.g) 0,25
MP ME
—=—— = MP?=ME.MI
M MP 0,25
1c. (0,75) diém)
Vi AH // MP(gt)= AHQ = MPQ (2 gbc ddng vi)
Ta c6: MPIQ ndi tiép duong tron(c/m trén)
= MIQ = MPQ (2 géc ndi tiép cung chan cung MQ)
= MIQ = AHQ hay AIQ = AHQ 0,25
Xét tir giac AHIQ c¢6 AlQ = AHQ ma I va H thudc cung 1 nira mat
phang bd AQ nén tir giac AHIQ ndi tiép (quy tich cung chira goc)
— AQH = AIH ( 2 gbc ndi tiép cung chin cung AH)
Xét (0) c6 AQH = ABP (2 gdc ndi tiép cing chian cung AP) 0,25
91
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— AIH = ABP ma 1a 2 goc ddng vi =HI // BP

Xét AABK c6: HI// BK ( c/mtrén)
I 13 trung diém ciia AB(gt)
Suy ra H 14 trung diém ctia AK( dinh Iy duong trung binh ctia tam

giac)
Suy ra HI 1a duong trung binh cia AABK
Suy ra BK = 2HI ( tinh chat dudng trung binh cua tam gic) 0,25

Bai 52. Tir diém M nam ngoai dudng tron O ke hai tiép tuyén MA, MB voi duong tron
(A, B 1a céc tiép diém).
a) Chirng minh t giac MAOB ndi tiép.
b) Ké day AC song song véi BM . Puong thing MC cat duong tron O tai diém
thir hai 1a D (D khéac C). Goi E 1a giao diém cia AD va MB.
Chimng minh BE® = DE.AE va BE = ME.
¢) Goi H va K lan luot 1a giao diém cta doan thang MO véi AB va duong tron
O (K nam giita M va H), HE cat AK tai I.Chimgminh AK vudng goc voi BI.

DAP AN

(3.0 diém)

M

V& hinh ding hét phan a) 0,25 diém.
a) (1,0 diém)

- Do MA 1a tiép tuyén dudng tron (O) nén MAO = 90°. 0,25
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- Do MB 1a tiép tuyén dudng tron (O) nén MBO = 90°. 0,25

Do d6 MAO + MAO = 180° ma hai g6c MAO ; MAO 1a hai goc d6i dién. | 0,25

Do d6 MAOB 1a tir giac ndi tiép. 0,25

b) (1,0 diém)

Xét ABED va AAEB ¢c6 EBD = BAE va AEB chung 0,25

Do d6 ABED «» AAEB (g.9).

Suy ra BE_DE | e — ApDE. (1) 0,25
AE BE

Co6 EMD = ACD (hai gbc so le trong cia AC / /MB)
Xét O c6 ACD = MAE (tinh chat goc tao bdi tia tiép tuyén va day cung) | 0,25
Suyra EMD = MAFE .

Xét AEMD va AEAM ¢6 EMD = MAE va AEM chung
EM  ED

r 2
Do d6 AEMD « AEAM (g.g) = TR EM* = AE.DE. 0.25
(2)
Ti (1) va (2) suy ra BE> = EM® = BE = ME.
¢) (0,75 diém)
Xét ABAM ¢6 BE = EM,BH = HA
= HE | /AM 0,25

= HIA = IAM (So le)

Xét O c6 MA la tiép tuyén
= IAM = KBA = %sd AK (Hé qua goc tao boi tia tiép tuyén va ddy cung) | 0,25

= AIH = KBA = KIH = KBH suy ra tir giac KIBH ndi tiép.

= KIB + KHB = 180’

Lai c6 OA — OB, MA — MB nén MO 1a trung truc cia AB = KHB =90° | 0:2°
Do d6 KIB = 90° = EI | AK.

Bai 53. Cho ntra dudng tron (O) duong kinh AB = 2R. Diém C cb dinh trén nta duong
tron. Diém M thudc cung AC (M = A, C). Ha MH L AB tai H, tia MB cat CA tai E, ké EIl L
AB tai |. Goi K 1a giao diém ciia AC va MH. Chting minh rang:

a) Tt giac BHKC la tir gidc noi tiép va AK.AC = AH.AB

b) AE.AC + BE.BM khong phu thudc vi tri ctia diém M trén cung AC.

¢) Chtng minh duong tron ngoai tiép AMIC luén di qua 2 diém cd dinh

DAPAN
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Bai

Noi dung

Piém

- V& hinh dung cho cau a

[ 1 J
A H o | B

0.25

5.a

a.Chirng minh tir giac BHKC 1a tir giac ndi tiép va AK AC=AH.AB
Ta co goc ACB =90°(goc ndi tiép chin nira dudng tron)

Xét tu giac BHKC , co:

KHB =90°(vi MH L ABtai H); KCB =90°(cm trén)

= KCB+ KHB =180°, ma hai goc nay 1a hai goc ddi nhau .

= tt giac BHKC noi tiép duong tron

Xét AAHK va AACB cé

AHK = ACB =90°

CAB chung

= AAHK « AACB (g.9) =
Suy ra AK.AC = AH.AB

AK _AH
AB AC

0.25

0.25

0.25

0.25

5b

b. Chirng minh AE.AC+BE.BM khéng phu thudc vi tri ciia diém M
trén cung AC.

Xét AAIE va AACB la hai tam giac vuéng cé A chung
nén AAIE «» AACB (g.9) = AE_ Al

AB~ AC
—AE.AC = ALAB (1)

Xét ABEI va ABAM Ila hai tam giac vuéng c6 B chung

nén ABEI «» ABAM (g.9)

— BE.BM = BI.AB (2)

Tu(l)va(2)suyra:

AE.AC + BE.BM = AB.Al + B.LAB = AB(Al + BI) = AB* = 4R?,

Ma 4R? khong dbi .

Vay AE.AC + BE.BM khéng phu thudc vi tri ctia diém M trén cung
AC.

0.25

0.25

0.25

0.25

9
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c. Chirng minh duwéng tron ngoai tiép AMIC ludn di qua 2 diém
co dinh.

Xét tr giac AMELI , co:

AME = 90° ( géc ndi tiép chan nira dudng tron );

AIE =90°(EI L ABtail)

= AME + AIE =180°

Vay ttr gidc AMEI néi tiép duong tron . Suy ra MAC = MIE (3)

5.c | Xét tir giac ECBI, c0:

ECB =90° (cmt)

EIB=90° (El L ABtail)

= ECB + EIB =180°

Vay tir giac ECBI n6i tiép duong tron . Suy ra EIC = MBC (4). 0.25
Lai c6: MAC = MBC (hai goc ndi tiép cung chian cung MC cta dudng
tron tam O) (5)

Tu (3), (4), (5) suy ra EIC = MIE.

Do @6 MIC =2MIE =2MAC 0.25
Mat khac: MOC =2MAC (gbc ¢ tdm va gdc ndi tiep cung chan cung
MC cutia duong tron tdm O)

Suy ra MIC = MOC S ,

Nén tr giac MOIC la tir giac ndi tiép (dau hiéu nhan biét tir gidc noi
tiép).Ma diém O, C 1a hai cjiém c0 dinh 7 ,
Do d6é duong tron ngoai tiép tam giac MIC ludn di qua hai diém co
dinh. 0.25

Bai 54. Tir diém M niam ngoai dudngtron O ke hai tiép tuyén MA, MB véi dudng tron
(A, B 1a céc tiép diém).

a) Ching minh t giac MA OB noi tiép.

b) Kéday AC song song voi BM . Buong thang MC' cat duong tron O tai diém
tha hai 1a D (D khac C). Goi E 1a giao diém cia AD va MB. Chang minh
BE® = DE.AE va BE = ME.

¢) Goi H va K lan luot 13 giao diém cua MO Vvéi AB va duong tron O (H
nam gitta M va K), HE cat AK tai I.Chang minh AK vudng goc véi BI.

DAPAN

3.0 diém
Bai 5 ( )

V& hinh dung hét phan a) 0,25 diém.
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3.0
diém)

a) (1,0 diém)
- Do MA Ia tiép tuyén duong tron (O) nén MAO = 90°, 0,25
- Do MB latiép tuyén duong tron (O) nén MBO = 90°. 0,25
Do d6 MAO + MAO = 180° ma hai goc MAO ; MAO 14 hai goc dbi dién. 0,25
Do d6 MAOB la ti giac noi tiép. 0,25
b) (1,0 diém)
Xét ABED va AAEB ¢c6 EBD = BAE va AEB chung 0,25
Do d6: ABED —~ AAEB (g.9).
Suy ra: BE _DE  pp — AEDE. (1) 0,25
AE BE
Cé EMD = ACD (hai gdc so le trong caa AC / /MB)
Xét O c6 ACD = MAE (tinh chat gdc tao bai tia tiép tuyén va day cung) 0,25
suy ra EMD = MAEFE .
Xét AEMD va AEAM c¢6 EMD = MAFE va AEM chung
EM  ED

Do d6: AEMD ~ AFAM (9.9) = — = — < EM* = AE.DE. 2

0 do ©0) =~ =71 (2) 0,25
Tu (1) va (2) suy ra BE® = EM® = BE = ME.
¢) (0,75 diém)
Xeét ABAM c6 BE = EM,BH = HA suy ra HE la duong trung binh cuia ABAM 0.25

= HE |/ /AM = BHE = BAM (hai goc dong vi).
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Xét O c6 AKB = BAM (tinh chat gdc tao bai tia tiép tuyén va day cung)

0,25
Do d6 AKB = BHE suy ra KIHB la t& giac noi tiép.
= KIB = KHB (tinh chat goc noi tiép).
Lai c6 OA = OB, MA = MB nén MO latrung truc cia AB = KHB = 90° 0,25

Do d6 KIB =90° = FEI | AK.

Bai 55. Cho duong tron (O) va mot diém A nam ngoai duong tron. Tir A ké hai tiép tuyén
AB va AC va cat tuyén AMN khong di qua tim véi duong tron (B, C, N thudc dudng tron
(0), M nam giita A va N). Goi I 13 trung diém ctia ddy MN va K 13 giao diém tht hai cua
tia CI v61 duong tron (O).

a) Ching minh tir giac ABOC ndi tiép va ABC = AlC.

b) Chimng minh OI vudéng goc véi BK.

¢) Puong thang OI va tiép tuyén ctia dudng tron (O) tai M, chiing cat nhau tai D. Ching
minh ba diém B, C, D thang hang.

DAPAN
Bai Pap an Pié¢m
4.1.V& hinh diing dé. 1am céu a:

0.25
5 a) Chirng minh tir giac ABOC ndi tiép va ABC = AIC . (1,0diém)
3,0d — :
(.09 Ta c6: AB, AC 1a hai ti€p tuyén cua (O) (gt) 0.5
— ABO = ACO = 90° ’
T giac ABOC c6: ABO + ACO = 90° +90° =180° 0.25

= tir gidc ABOC ndi tiép duong tron duong kinh AO.
Trong (O) ¢6 I 1a trung diém cua MN = Ol LMN = AlO = 90° 0.25
= | thudc duong tron dudng kinh AO. ’

Trong dudng tron duong kinh AC suy ra ABC = AIC (hai goc ndi tiép

cuing chan cung AC) 0,25
b) Trong (O) suy ra BKC = ABC (h¢ qua gc tao béi tia tiép tuyénva | 0:29
day)
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maABC = AIC (c/m cAu a) 0,25
suy ra BKC = AIC
= BK // AN.
Lai c6 Ol L AN nén Ol 1 BK 0,25
c) C6 AB = AC (t/c tiép tuyén cit nhau) 0,25
va OA = OB (ban kinh)
= OA la duong trung truc cua BC = BC L AO.
Ap dung hé thirc lvong trong tam gia ¢ OBA vudng tai B, BH la
duong cao, ta c6 OH.OA = OB? = R? 0.25
Tuong tu tam giac OMD vuéng tai M, MI 1a duong cao c6 OL.OD = ’
RZ

OH OD
suyraOH.OA=01.0D = —=—

Ol OA 0.95
Suy ra AOHD ~ AOIA = DHO = AIO =90° ’
= DH 1L AO
ma BC L AO (cmt) 0.25

nén B, C, D thang hang. ’

Bai 56. Tur diém M nam ngoai duong tron (O) v& hai tiép tuyén MP va MQ véi duong tron (P
va Q la céc tiép diém) va mot cat tuyén MAB (A nam giita M va B), goi I 1a trung diém cua AB.
a) Ching minh 5 diém M, P, O, |, Q cuing thuéc mot duong tron.
b) PQ cit AB tai E. Chitng minh MP2 = ME.MI.
¢) Qua A ké duong thiang song song véi MP cit PQ, PB lan luot tai H, K. Ching

minh KB = 2HI.
DAPAN
Bai Néi dung piém
0,25
Hinh vé dting cho cau a
Xét duong tron (O) c6 AB la day khéng di qua tam O va | 1a trung diém
a cua AB (gt)
(1,0d) | = Ol L ABtai l
= MIO =90° (quan hé vudng géc giita dudng kinh va day) @ | 025
Lién hé tai lieu word toan SDT (zalo): 0978207193 98
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Ta c6: MPO =90° (Vi MP 1a tiép tuyén tai P ciia duong tron (0)) (2)
MQO =90° (Vi MQ la tiép tuyén tai Q cia dudng tron (0)) (3)
Tu (2); (2) va (3) = |, P, Q thudc duong tron duong kinh MO (quy tich
cung chira goc) 0,25
= Nam diém M, P, 1, O, Q cuing thudc duong tron duong kinh MO 0,25
Xét duong tron duong kinh MO, co:

0,25

MQP = MIP (hai goc néi tiép cung chin cung MP) 0,25
C6 MP va MQ 1a hai tiép tuyén cit nhau tai M caa duong tron (O) voi
P va Q la tiép diém = MP = MQ (tinh chat hai tiép tuyén cat nhau)

b Xét AMPQ c6 MP = MQ (cmt) = AMPQ can tai M

(1,0d) | = MPQ = MQP = MPQ = MIP hay MPE = MIP 0,25
Xét AMPE va AMIP ¢6: PME chung; MPE = MIP (c/m trén)
= AMPE -~ AMIP (g.g) 0,25
:wz%: MP? = ME.MI 0,25
Ml MP

Vi AH // MP(gt) = AHQ = MPQ (hai goc dong vi)
Xét duong tron duong kinh MO, co:

MIQ = MPQ (hai géc ndi tiép cing chin cung MQ)
—MIQ = AHQ hay AIQ = AHQ 0,25
Xét tu gidc AHIQ, cd AIQ = AHQ (cmt)

ma | va H thugc cling mot nira mat phang bo AQ nén ti giac AHIQ noi
tiép (quy tich cung chtra goc)

— AQH = AIH (hai goc nai tiép cuing chin cung AH) 0,25

C
(0,75d)

Laic6 AQH = ABP (hai géc noi tiép cling chin cung AP cua duong tron (O))
= AIH = ABP
ma AlH va ABP ¢ vi tri dong vi = HI // BP
Xét AABK co: HI // BK (do HI // BP)
I 1a trung diém cua AB (gt)
— H 1a trung diém cua AK
= HI la duong trung binh cia AABK

. 0,25
= BK = 2HI (tinh chat duong trung binh cua tam giac)

Bai 57. Cho tam giac ABC cd ba goc nhon néi tiép duang tron (0), ké AH vudng géc véi BC
tai H. Goi | va K lan luot 13 hinh chiéu vudng goc cua A 18n céc tiép tuyén tai B va C cua
duong tron (O).
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a) Chung minh tir gidc AHCK néi tiép duong tron, chi rd tam cua dudng tron do.
b) Chitng minh AHK = ABC va AH? = Al.AK.
¢) Goi M, N theo thir ty 1a trung diém cua Al va AK. Ching minh rang:

Néu AH = AM + AN thi ba diém A, O, H thiang hang.

DAPAN
Bai Noi dung Diém
V& dting hinh cho phan a
A
M
| N 0.25
° O K

a (1.0 diém)
-Tacéd AH L BC (gt) = AHC =90°

. 0.25
= diém H thudc duong tron duong kinh AC (1)
-Taco AK L CK (gt) = AKC =90° 0.5
— diém K thudc duong tron duong kinh AC (2) '
Tur (1) va (2) suy ra ta giac AHCK nai tiép dudng tron dudng kinh

0.25

AC.
—Tam cua dudng tron ngoai tiép tir giac AHCK Ia trung diém cua 0.95
AC.(dpcm) '

b (1.0 diém)
Xét duong tron (0), c6 CK la tiép tuyén tai C= ACK =ABC (3) | 0.25
Mt khac: Tt giac AHCK ndi tiép duong tron = ACK = AHK  (4)
Tir (3) va (4) = AHK = ABC (5)
Do Al L BI (gt) = AIB =90° = AIB + AHB =180°

Suy ra tir giac AHBI noi tiép = AIH = ABH (2 gdc nai tiép cing
chin AH) (6)

Tu (5) va (6) = AHK = AlH 0.25
Chtng minh twong tu ta dugc: AHI = AKH

0.25
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AHI = AKH (cmt)
AlH = AHK (cmt)

Suy ra: AAIH ~ AAHK (9.9) 0.25
= Al = Ad = AH? = AL AK (dpcm).

AH AK
¢ (0,75 diém)
-Vi AH = AM + AN. Ma M, N theo thi tir 1a trung diém cua Al va
AK

- Xét AAIH va AAHK co: {

= AH = %(AI +AK) = 4AH? = (Al + AK )’

= 4AH? = AI? + AK? + 2A1LAK 0.5
Méa AH? = ALAK = 4AH? = 4A1.AK
Do d6 4ALAK = Al? + AK? + 2ALAK
& (AI-AK) =0 < Al = AK
Nén Al = AK = AH
Suy ra AAHK cén tai A

= AKH = AHK 0.25
Ma AKH = ACH = AHI; AHK = AIH = ABC = ACH = ABC

= AABC can ¢ A

Lai co6 AH la duong cao. 0.95

Suy ra AH la duong trung truc cua BC.
Do d6 A, O, H thang hang.(dpcm)

Bai 58. Cho tam gidc ABC AB < AC ¢4 ba goc nhon ndi tiép dudng tron O . Céc
duong cao BD,CE, AF cua tam giadc ABC' cat nhau tai H .

a) Ching minh ta gidc BCDE noi tiép va AADE ddng dang véi AABC.

b) V& duong kinh AK cua duong tron O . Goi giao diém cua AK va DE 1a I.
Chung minh AK 1 DE va DE.CF = EI.BC.

¢) Tiép tuyén tai B cua duong tron O cat DE tai N va giao diém cua HK Voi
BC la M . Chung minh CE song song vai MN.

DAPAN

| Bai | Pip an | Piém |
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(30
diem)

/0

LR
Ny

V& hinh ding hét phan a) 0,25 diém.

a) (1,0 diém)

C6 BEC = 90°(CFE 1a duong cao cua AABC);

9

0,25
va BDC = 90° (BDIa duong cao cua AABQ).
Vay BCDE la tu giéc ndi tiep. 0,25
Xet AADE va AABC' ¢6 BAC chung; AED = ACB (BCDE la 0.25
tir gi&c noi tiep)
Do d6 AADE -~ AABC (g9.9). 0,25
b) (1,0 diém)
Do AED = ACB (BCDE latk gi4c ndi tiép)
ma AKB = ACB (g6c noi tiép ciing chan cung AB cia O ). 0,25
nén AED = AKB (1)
Lai c6 ABK = 90° (g6c noi tiép chin nira dudng tron O ).
nén AKB+ BAK =90° (2) 0,25
Tur (1) va (2) suy ra
AED 4+ BAK =90° = AIE =90° = AK 1 DE.
Xét AAIE va AAFC ¢6
AIE = AFC = 90°% AED = ACB (BCDE la t& giac noi tiép) 0.95
Dodé AAIE « AAFC (g.q) = 2L — AL ()
FC AC
Do AADE ~AABC = 2E _ AE )
BC AC
DE  EI 0,25
Ter(3)va(d)suyra — = — < DE.FC = EI.BC.
BC FC
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¢) (0,75 diém)

C6 ABK = 90° (g6c noi tiép chin nira duong tron O ) = KB | AB

ma CE 1. AB (CE 1a duong cao cua tam giac ABC')
nén BK / /CE hay BK / /CH

0,25

Tuong tu: CK / /BH
Do d6 BHCK 1a hinh binh hanh suy ra A 1a trung diém cua BC.
Lai c6 B, E,D,C thudc duong tron duong kinh BC' nén MB = ME

(5)

0,25

Xét O c6 NBE = ACB (hé qua g6c tao bai tia tiép tuyén va day
cung).

ma ACB = NEB (BCDE latt gi4c noi tiép)

suy ra NBE = NEB = ABNFE cantai N = NB=NE

(6)
Tur (5) va (6) suy ra MN la duong trung truc caia BE hay MN 1 BE.
Vay MN / /CE.

0,25

Bai 59. Tir diém A nam ngoai duong tron (O) ké hai tiép tuyén AB, AC voi duong tron (
B,C la cac tiép diém). Puong thang di qua A khong qua O cét dudng tron (O) lan luot
tai hai diém D va E (AD< AE).
a) Chung minh tir gidc ABOC ndi tiép va AABC can
b) Goi H 1a giao diém cua AO va BC.Chiing minh: AH.AO = AD.AE.
¢) Tiép tuyén tai D cua duong tron (O) cat AB, AC theo thir ty tai |, K. Qua O ké
duong thang vudng goc véi OA cat AB tai P va cit AC tai Q.
Chuang minh rang IP + KQ >PQ

Bai Pap an piém

V@ hinh dung cho cau a 0,25
5

(30

dieém)
1a.(1,0 diém)
Xét (0) 0,25
Tacd: ABO=90°( Vi AB Ia tiép tuyén tai M cua (O))
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ACO =90° (Vi AN la tiép tuyén tai N cua (O))

= ABO + ACO =180° ma hai g6c ABO, ACO & vi tri d6i nhau 025

=Tu giac ABOC noi tiép duong tron 0,25

Xét (0): c6 AB va AC la hai tiép tuyén cit nhau tai A cua (O) nén OA | 0,25
= OB (tinh chat) = AABC can tai A

1b.(1,0 diém)

Xét AOBC c6 OB = OC (Ia ban kinh (0)) = AOBC can tai O 0,25
Lai c6 OA la tia phan gi4c cuaa BOC (tinh chat hai tiép tuyén cit nhau)
= OA la duong trung tryc cia BC = OA 1L BCtai H

AOAB vubng tai B, BH 1a duong cao (c/m trén ) 0,25
— AH.AO = AB ? (hé thuc canh va géc trong tam gidc vuéng) (1)
Xeét AABD va AAEB c6: 0,25

BAE la goc chung

ABD = DEB (g6c tao bai tia tiép tuyén va day cung va goc noi tiép
cuing chian cung BD) hay ABD = AEB

— AABD ~ AAEB(g.g)

_,AB_AD _ AB?Z= ADAE. (2) 0,25
~AE AB

Tir (1) va (2) = AH.AO = AD.AE.

1¢.(0,75 diém)

AAPQ c6 AO vira la dudng cao vira 1a duong phan giac 0,25
180° — PA

.

Mt khac: BOC =180" —BAC (tu giac ABOC ngi tiép duong tron)
Theo t/c hai tiép tuyen cat nhau, ta c6 Ol, OK lan luot 1a tia phan giac

ctaBOD ,DOC = IOD:%BOD; DOK :%DOC

= AAPQ can tai A =OPl =PQK =

0_
— 10K :%(BOD+ DOC):%BOC :M(z)

Tu (1) va (2) c6 OPI = 10K 0,25
Ma 10Q = OPI +OIP (gdc ngoai AQIP); 10Q = KOI +KOQ
— KOQ =O0IP
Xét AOPI va AKQO c6 KOQ =OIP ;OPI = PQK (cmt)

OoP IP

= AOPI ~ AKQO(9.9) = (oo = 5o= IP.KQ=0OP.0Q

Ap dung BDT C6 - si cho hai s6 duong, ta c6 : 0,25

IP+KQ > 2./IP.KQ = IP +KQ >2,/OP.0Q

Mat khac AAPQ cén tai A, AO 1a durc‘mg cao nén AO ddng thoi 1a
duong trung tuyén = OP =0Q =5 PQ
Do d6 IP+KQ>PQ

.O Lién hé tai liéu word toan SDT (zalo): 0978207193 104


https://zalo.me/0393732038
https://tailieumontoan.com/tai-lieu-toan-thcs-1

Website: Detoan.com.vn

Bai 60 . Cho tam gidc ABC'vubngtai A c6 AB < AC' . Trén nira mat phang bo 1a duong
thang AC' chtra diém B vé& nira duong tron (O)duong kinh A C, ntra dwong tron nay cat
BC'tai D. V& tiép tuyén BE cua nira dudng tron (0) (voi E la tiép diém, E khac A).

BO cét AFE tai diém H.
a) Ching minh  BAOE noéi tiép va BH.BO = BD.BC..

b) Chiang minh DHOC' la tir giéc noi tiép va BHD = OHC'.

¢) Tiép tuyén tai C cua nira duong tron (0) cat AE tai F, ADcit CE tai K. Ching

minh ba diém B, K, F thiang hang.

DAP AN
Bai | Pap an Piém
V¢ hinh dang cho cau a
] F
K .
B_
E
D
| 0,25
|
H
A e) c
a)1,0 diém
BAO =90° (AABC vuéng tai A)
B35 | BEO=90°( BE Iatiép tuyén ciia nira duong tron (0))
(3,0 | Ttrgiac ABEO co: 0,25
diém) | BAO 1+ BEO =90° +90° =180°
= ABEO latir giac noi tiép (dhnb) 025
Tacd BA = BE = B thudc trung truc ciia doan AFE.
Tacd OA = OF = Othudc trung truc cia doan AE.
Suy ra BO la trung truc cia doan AE = BO 1 AFE tai H. 0,25
+ Chitng minh duoc BH.BO = BE?
+ Chtng minh BD.BC = BE*
Suy ra BH.BO = BD.BC. 0,25
b) 1,0 diém
+ Xét ABHDVA ABCO c6: 0BC géc chung, 21 — BC (caua)
BD  BO 0,25
Suyra ABHD ~ABCO(c.g.c)
105
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= BHD = BCO = DHOC' lat& giac noi tiép. 0,25
+ Vi DHOC la tt giac noi tiép nén OCD = BHD,0DC = OHC.

0,25
Taco AOCDcan tai O(OC = 0OD)= OCD = ODC.
Tir hai diéu trén suy ra = DHB = CHO. 0,25
c) 0,75 diém
+ Tir cau b suy ra HI la phan giac cia CHD, ma HI 1 HB suyra HB la
phan giac ngoai tai dinh H cia ADHC = 1D = 1 (1)

BD BC
+ Chi ra dugc [1a tryc tim cua AAKC = KI 1. AC = KI / /AB
KI 1D KI e 0,25
= —=—02).Tu(l)va(2)suyra = —=— (3 ’
: BD() (1) va (2) suy 1B BO()

0,25

Taco AB//CF:>£:E:>£:£ (4)
IB 1A BC AF
T (3) va (4) = KL IF 05 FIK — FAB (d6ng vi)
AB AF

Suyra AFIK ~AFAB = AFK = AFB 0,25
=-hai tia F'K va F'B trung nhau = dpcm

Bai 61. Tur diém A niam ngoai dudng tron (0) ké hai tiép tuyén AB, AC vai duong tron (
B,C latiép diém). Trén ntra mat phang bo 1a dudng thing AO chira diém B V& cat tuyén
AMN Véi duong tron (O) (AM < AN, MN khong di qua O) . Goi | 1a trung diém cia MN

a) Chung minh: Ta giac AIOC ndi tiép.
b) Goi H 1a giao diém cua AO va BC.Chtng minh: AH.AO = AM.AN va ti giac MNOH
1 t&r giac nai tiép.
¢) QuaM ké duong thang song song véi BN, cat ABva BC theo thir ty tai Eva F . Ching
minh raing M 1a trung diém cua EF.

DAPAN
| Bai | Pip 4n | Piém |
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V& dtng hinh cho phan a 0,25

B

a) 1,0 diém

Puong tron (O) c6 ACO =90° (AC la tiép tuyén) 0,25
Ma | 14 trung diém ciia MN (gt)
= Ol L MN (lién hé¢ duong kinh va day)

= Al0O =90° 0.25
Tt gidc AIOC c6: AIO +ACO =90° +90° =180° 025
Bai 5 | = AIOC la tr giac noi tiep. 0,25
(?;,0 b) 1,0 diém
diém) | Puong tron (O) co:

ABM la géc tao bai tia tiép tuyén va day cung chian cung MB
ANB la géc noi tiép chian cung MB
= ABM = ANB
= AABM» AANB (g-0)

AB AM
=-—=—=AB*=AM.AN 1

AN AB WAN W 025
Ta cd: AB=AC (tinh chat 2 tiép tuyén cat nhau)

oB=0C

= AO la duong trung truc cua BC
=BH 1L AO
AABO vuéng tai B, c6 BH la duong cao
= AB? = AH.AO (hé thire lwong trong tam giac vuéng) (2)
T (1) va (2) = AH.AO = AMAAN

AH AM 0,25
>—=—

AN AO
= AAHM ~ AANO(c.g.c)
= AHM = ANO 0,25
T giac MNOH c6 AHM =ANO
— MNOH I tir gi4c nai tiép(dhnb). 0,25
¢) 0,75 diém

Goi D la giao diém caa AN va BC |

.O Lién hé tai liéu word toan SDT (zalo): 0978207193 107


https://zalo.me/0393732038
https://tailieumontoan.com/tai-lieu-toan-thcs-1

Website: Detoan.com.vn

Vi MNOH la t& giac noi tiép = OMN = OHN

AOMN can tai O

= OMN = ONM = OHN = ONM

Ma AHM = ONM (theo phan b)

= AHM = OHN

Mat khac: AHM + MHD = DHN + NHO =90°

= MHD = DHN

= HD la duong phén giéc trong cia AHMN

Lai c6 HA L HD

= HA la duong phan giac ngoai cua AHMN

Ap dung tinh chat duong phén giac cuaa tam giac, ta co:
DM _ HM va AM HM N DM _ AM 3) 0,25

~ DN HN AN  HN ~DN AN

Ap dung hé qua cua dinh Ii Ta-lét, ta co:

AABN ¢6 ME//BN = %=ﬂ @)
BN
, MF DM
ADBN cO0 MF//BN o> —=—
BN DN ®) 0,25
Tir 3), (4), 5) = ME _MF _ ME = MF
BN BN 008

Vay M la trung diém coa EF.

Bai 62. Cho nwra duong tron (O) duong kinh AB = 2R. Trén ntra dugng tron (O)
lay diém M sao cho MA < MB. Tiép tuyén véi ntra dudng tron (O) tai M cét cit tiép

tuyén Ax va By lan lugt 6 D va C. ,
a) Chirng minh rang tir gihc ADMO noi tiep mot duong tron va AD.BC = R2,

b) Pudng thang DC cit duong thang AB tai N; tia OM cit tia Ax ¢ F; tia BM cit tia
Ax ¢ E. Chiang minh: ta giac AMFN la hinh thang cén.
¢) Xac dinh vi tri caa M trén nira duong tron (O) dé DE = EF.
DAPAN

| Ngi dung Piém
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Hinh vé& dtng cho phan a) dugc 0,25 diém 0,25

X y
» C

|:

E¢

M
D
N A o} B

a) 1,0 diém

- T gidc ADMO c6 DAO + DMO = 180°, ma hai gc nay & vi tri ddi nhau 0,25
nén ta giac ADMO noi tiép duong tron. 0,25
- Dung tinh chat hai tiép tuyén cit nhau dé chirng minh DOC = 90°.

Ap dung hé thire luong trong tam giac DOC vudng tai O c6 OM la duong cao, 0,25
ta co : DM.MC = OM?2,

Ma DM = AD, MC = BC (tinh chat hai tiép tuyén cat nhau ) va OM =R

Do d6 AD.BC = R? 0.25
b) 1,0 diém v

Do AD = DM va OA = OM = OD la duong trung truc cua doan thang AM

= DO _LAM. 0,25
ViFA_LON ; NM L OF (tinh chét tiép tuyén) va FA cat MN tai D.

— D latryc tim ciia AFON = DO | FN. Vay AM//FN. 0,25
Vi AOAM cén & O = OAM = OMA.

Do AM//FN = FNO = MAO va AMO = NFO (hai goc dong vi )

— FNO =NFO. 0,25
Vay tir gidic ANFM 1a hinh thang cén. 0,25
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¢) 0,75 diém

Do DE = EF nén EM la trung tuyén cua tam giac vuéng FDM.
= ED=EM(1) 0,25
Vi DMA=DAM va DMA+ EMD = 90° : DAM + EMD = 90°

— EDM=DEM hay AEDM can & D hay DM =DE. (2)

0,25
Tir (1) va (2) suy ra AEDM 14 tam giac déu.
= ODM = 60°= AOM = 60°.
Vay M nam & vi tri trén nia duong tron sao cho AOM = 60°, 0,25

Bai 63. T diém M ndm ngoai duong tron (O) v& hai tiép tuyén MA,MB véi dudng tron
(O) (A va B 14 hai tiép diém)
a) Chirng minh t giac MAOB ndi tiép.
b) Tir M ké cat tuyén MCD véi dudng tron (C nidm giita M va D), tia MD nam giira
hai tia MA va MO. Tia MO cit ABtai H. Ching minh: MC.MD = MH.MO
¢) Qua C ké duong thing song song véi AD cit AM tai I, cit AB tai K.Ching
minh C 14 trung diém cia IK.

DAPAN
Bai N¢i dung Pié¢m
V¢ hinh ding cho cau a
0,25
a) Chirng minh tir giac MAOB néi tiép.
MA 12 tiép tuyén cta (O) tai A nén MA L OA= MAO =90’ 0,25
MB 14 tiép tuyén ctia (O) tai B nén MB L OB = MBO =90° 0,25
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Bai5 | Xéttir giac MAOB ta c6: MAO +MBO =180°
(3,0 diém) | 13 MAO va MBO dbi nhau 0,25

Suy ra MAOB 1a tir gic ndi tiép (d4u hiéu nhan biét t&r gidc noi tiép). | 0,25

b) Chirng minh MC.MD = MH.MO

Xét AMDA va AMAC c0:

AMD chung
MDA = MAC (géc ndi tiép va gbc tao bai tia tiép tuyén va day cung 05
cung chdn AC ctia (O))

AMAC «» AMDA (9.9)

Suy ra duge MC.MD = MA?(1) 0,25

C6 MA,MB 14 hai tiép tuyén cua (O) cét nhau tai M nén MA=MB

(tinh chat hai tiép tuyén cit nhau)

Lai c6 OA=0B (ban kinh (0))
0,25
Suy ra MO1a duong trung tryc cia ABnén MO L AB hay AH L MO

tai H
Xét AMAOc6 MAO=90°; AH L MO tai H
Suy ra MA®> = MH.MO (h¢ thire luong trong tam giac vudng) (2)

Tu (1) va (2) suy ra MC.MD = MH.MO 0,25

¢) Chirng minh C 1a trung diém cia IK.

Goi E lagiao diém cua MD va AB, theo hé qué cua dinh i Talet ta c6:
Ic /1 AD =S _MC gy
AD MD

ck 1 AD = K _CE (5
AD ED

Theo cau b, c6 MC. MD = MH. Mo:%:w.
MO MD 0,25

Xét AMCH va AMOD c6:
CMH chung

MC MH
— =—— (cmt)
MO MD

AMCH «» AMOD (c.g.c)
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— MHC = MDO (3)

— T giac OHCD ndi tiép (mot goc trong cua tir gidc bang goc ngoai
tai dinh ddi dién)
Xét duong tron ngoai tiép tir giic OHCD ¢6 OHD =0CD (4) (2 gbc

ndi tiép cing chan OD cia dudng tron)

=> C 1a trung diém cta IK (dpcm).

0,25
Mat khac: OCD =0DC (do ACOD can taiO) ( 5)
Tir (3), (4), (5) suy ra MHC = OHD = CHE = EHD (viOM L AB)
. ) CH EC
=> HE la tia phén giac cia goc CHD = —=—=(6
a tia phan giac cua goc =75 ED( )
+ Lai c6 MH L HE = HM la tia phan giac cua goc ngoai tai dinh H ctia
tam giac ACHD = 2 _MC 7
HD MD
EC MC
+ Tu (6) va (7 —=—(8
(©) Vi (1) suy ra == =202 @
IC CK
+Tir (1), (2), (8 ~ =2 c=cK
(1. @), B suyra === 0.5

Bai 64. Cho duong tron (0)‘[1‘1 diém P nam ngoai dudng tron,ké hai tiép tuyén PA VA PB

v6i duong tron. Trén doan thang AB lay diém M, qua M dung duong thing vudng goc
v6i OM dudng thang nay cat PA,PB lanluotd C va D.
a) Ching minh t&r gidc ACOM ndi tiép.
b) Chtrng minh: COD = AOB
€) V& duong kinh BK cuia duong tron (0) ,ha AH 1 BK . Goi I 1a giao diém cta

AH v61 PK . Chung minh Al = AH .

9

DAPAN
Bai N¢i dung Pié¢m
V¢ hinh ding cho cau a 0,25
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Bai 5

(3,0 diém)

a) Chirng minh tir giac ACOM ndi tiép

PA 1a tiép tuyén ciia (O) tai A nén PA_LOA= PAO=90°hay

CAO =90’
OM L CD(gt) = OMC =90°

0,25
0,25

Xét ta giac ACOM ta c6: CAO=COM =90

Suy ra hai dinh A va M cung nhin canh CO dudi mot goc khong ddi
bang 90 .

Vay ACOM 1a tir giac noi tiép (dau hiéu nhan biét tir giac ndi tiép).

0,25
0,25

b) Chirng minh: COD = AOB

Xét tir giac ACOM ndi tiép co:
OCM = OAM (1) (hai goc noi tiép cung chian cung OM)

0,25

PB 1a tiép tuyén cua (O) tai B nén PB _LOB= PBO=90°hay

OPD =90’
OM L CD(gt) = OMD =90°

Xét tir giac BDMO ta c6: OPD+OMD =90"+90" =180
Ma OPD vaOMD I hai goc dbi cua tir giac BDMO.
Vay BDMO 1a tir giac ndi tiép (dau hiéu nhan biét tir giac noi tiép).

= ODM =0BM (2) (hai goc néi tiép cung chian cung OM)

0,25

Xét AAOB c0:

0,25
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AOB+O0AB+0BA =180 (3) (téng ba goc trong mdt tam giac)
Xét ACOD co:

COD +0CD+0DC =180 (4) (tong ba goc trong mdt tam giac)

Tix (1, (2), (3) suy ra AOB=COD 0,25

¢) Chung minh AI=IH.

Kéo dai KA cit PB tai Q

C6 PA = PB (tinh chat hai tiép tuyén cét nhau)
= APAB can tai P = PBA = PAB (4)

o , P4 z ) N N o 0,25
BAK =90 (goc noi tiép chan nira duodng tron) = BAQ =90

= PAB+ PAQ =90 (5)

Xét ABAQ vudng tai A c¢6: PBA+AQP =90 (6)

T (4), (5), (6) suy ra AQP = PAQ = APAQ can tai P = PA=PQ

Ma PA = PB(cmt) suy ra PA=PB=PQ

co AH | BK
OB | BK

= IH//PB;Al//PQ

}:> AH //QB (quan hé tir vuong goc dén song song) 0,25

Xét AKBP ¢6 IH//PB taco: XL -5 (hs qua dinh Iy Talet)
KP PB

, , ., KI Al .
Xeét AKPQ c0 AI//PQ taco: — = — (hé qua dinh 1y Talet
Q 0 <P PQ( ¢ qua dinh ly ) 0.25

Suy ra " _AL ma PB=PQ nén IH = Al
PB PO

Bai 65. Tir diém A ¢ bén ngoai dudng tron (O), ké céc tiép tuyén AM, AN véi dudng
tron (M, N 1a cac tiép diém). Puong thang d di qua A cit dudng tron (O) tai hai diém
phan biét B,C (O khéng thuoc (d); B nam gitra A va C) va goi H 1a trung diém cua BC.

a) Chimg minh cac diem O, H, M, A, N cling nam trén mot duong tron. Xéc dinh

tam duong tron di qua 5 diém O, H, M, A, N
b) Chung minh AM. AN = AB. AC va HA la tia phan giac cua MHN .
¢) Lay diém E trén MN sao cho BE song song v&i AM. Chirng minh HE // CM.
DAPAN

Bai Pap an Piém

5 V¢ hinh ding cho cau a 0,25
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(3.0
diém)

9

1a.(1,0 diém)
Xét (O) , , 0,25
Tacod: AMO=90°( Vi AM la tiep tuyén tai M cua (O))
ANO =90° (Vi AN la tiép tuyén tai N cua (O))

Lai c6 BC 1a ddy khong di qua O va H 1a trung diém cua BC (gt) 0,25
=OH L BC taiH = AHO =90° (quan hé vudng gbc gitra duong
kinh va day cung)

=M, H, N thudc duong tron duong kinh MO (quy tich cung chira 0,25
goc)

=0, H, M, A, N cung thugc duong tron duong kinh AO.
Tam cta dudng tron di qua 5 diém O, H, M, A, N 1a trung diém AO. 0.95
1b.(1,0 diém)

Xét AAMB va AACM 0,25
Co6 MAC la gbc chung

va AMB =MCB (gdc tao bai tia tiép tuyén va day cung va goc noi

tiép cuing chan cung MB)

= AAMB ~ AACM (g-0)

_AM _AB 0,25

AC ~ AM

=AM.AM = AB. AC

Ma AM = AN (tinh chét hai tiép tuyén cit nhau)

Suy ra: AM. AN = AB. AC
Ta c6 cac diém O, H, M, A, N ciing thudc duong tron duong kinh AQ | 02
(chung minh trén)

Ma AM = AN (chang minh trén)
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= AM = AN ( tinh chat)

= MHA = NHA ( hai goc ngi tip chan hai cung bang nhau) 0.25

Do d6 HA 1a tia phan giac cia MHN

1¢.(0,75 diém)

2 ; 2
Theo gia thiet AM//BE nén MAC = EBH ( dong Vi) @H) 0.25

Do 5 diém A, M, H, O, N cling thuoc mot duong tron nén:
MAH =MNH (hai géc ndi tiép chan cung MH) (2)

5 0,25
Tu (1) va (2) suyra EBH =MNH hay ENH = EBH

= tu giac EBNH noi tiép

= EHB = ENB ( hai goc ngi tiep cung chan cung EB) 0.25

Ma ENB = MCB (g6c néi tiép chan cung MB)
— EHB=MCB ma hai g6c ¢ vi tri dong vi
= EH // MC.

Bai 66. Cho tam giac ABC nhon (AB < AC) ni tiép duong tron O , cac duong cao

AD,BE va CF catnhau tai H .

a) Ching minh ta gidc BDHF va BCEF noi tiép.

b) Chitng minh F'C la tia phan giac cua EFD.

¢) Hai duong thang EF va BC cat nhau tai M . Buong thang qua B va song song Voi

AC cat AM tai I vacat AH tai K .Chang minh tam gidc HIK la tam giac can.
DAPAN

5 | (3.0 diém)
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(3,0
diém)

V& hinh dung hét phan a) 0,25 diém.

a) (1,0 diém)

C6 BDH =90° (AD la duong cao cia AABC);
BFH = 90° (CF la dudng cao cia AABC)

0,25

Do d6 BDH + BFH =180°. Nén BDHF la tt giac noi tiép.

0,25

C6 BFC =90° (CF la duong cao cua AABC)
BEC = 90° (BE la duong cao cia AABC)

0,25

Xét tit gidc BCEF ¢6 BEC = BFC = 90°
= Suy ra bén diém B,C, E, F cung nam trén mot duong tron.

= BCEF la ti gi4c noi tiép.

0,25

b) (1,0 diém)

Ta giac BDHF' noi tiép co
= CFD = EBC (g6c ndi tiép cling chan cung HD).

0,5

Ta giac BCEF nai tiép co
= EFC = EBC (gbc ndi tiép cung chan cung EC).

0,25

Do d6 CFD = EFC hay FC latiaphén giac cua EFFD.

0,25

¢) (0,75 diém)

Xét AMAC ¢6 BI Il AC nén 2L — MB 1 qua dinh Iy Talet). (1)
AC  MC

Xeét ABDK c6 BK Il AC nén BK = BD (hé qua dinh ly Talet). (2)
AC DC

0,25

Do FC latia phén giac cua FFD ma FC L FB nén FB la tia phan giac cua
MFD

0,25

9
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Xet AMFD c6 FB latia phan giac cia MFD

_ DE_ % (tinh chat dwong phan giéc).

FM
Xeét AMFD c6 FC latiaphan giac cua EFD
DF  CD

= T we (tinh chat dudng phan giac).
Do dé ¢D _ BD - MB _ BD 3)
MCc MB  MC CD
BI  BK
Tu (1), (2)va(3)suyra — = — < Bl = BK
(1), @ va@E)suyra - =~

0,25
Laicé IK//AC ma BE 1. AC nén BE 1 IK hay BH 1 IK

Xét AHIK c¢6 BH 1 IKva HB la duong trung tuyén nén A HIK can tai H .

Bai 67. Cho 3 diém A, B, C c6 dinh nam trén mot duong thang d (B nam giira A va C). V&
duong tron tam O thay d01 nhung lu6n di qua B va C (O khong nam trén dudng thang d).
Ké AM va AN la céc tiép tuyen véi duong tron tdm O tai M va N. GoiIla trung diém cua
BC, AO cit MN tai H va cit duong tron tai cac diém P va Q (P nam giira A va 0O), BC cit
MN tai K.

a. Chung minh 5 diém A, M, O, I, N cling nam trén mot duong tron.
b. Chting minh AB.AC = AH.AO va diém K ¢b dinh khi dudng tron tim O thay doi.

¢. Goi D 1a trung diém HQ, tir H ké duong thang vudng géc véi MD cat duong thang
MP tai E. Chitng minh P la trung diém cua ME.

DAPAN
Bai | N§i dung Piém
1.Vé hinh dtng dé lam cau a
Bai 5:
( 3 diém) 0.25
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1.a) (1,0 &) Chirg minh 5 diém A, M, O, I, N cling nam trén mot dudng tron.

Tac6 AMO=90° (do AM Ia hai tiép tuyén (O) ) 0,25
ANO =90° (do AN la hai tiép tuyén (O)) 0,25
I 13 trung diém cia BC ( ddy BC khong di qua O )
0,25
=0l L BC = 0IA=90°
Suy ra 3 diém M, N, | cing thuoc dudng tron duong kinh OA
0,25

Hay 5 diém A, M, O, I, N cliing thudc mot duong tron

1.b) (0,75 diém) Ching minh AB.AC = AH.AO va diém K ¢6 dinh khi duong tron

tam O thay doi.

Chteng minh OA L MN tai H

AANO vuong tai N duong cao NH nén ta c6 AH.AO = AN? (1) (hé thuc

lwong trong tam giac vudng)

0,25

Chutng minh AABN dong dang vi AANC(g.g)

= AB_AN = AB.AC=AN?(2)
AN AC

0,25

9
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Tu (1) va (2) ta co AB.AC = AH.AO (3)

Chung minh AAHK «~ AAIO (g.g)

AH _AK

— ALLAK=AH.AO(4)
~Al

Tu (3) va (4) = ALLAK=AB.AC 05

AB.AC

= AK=

Ta c6 A,B,C c6 dinh nén | ¢ dinh suy ra AK khong doi, ma A cb dinh, K
1a giao diém cua day BC va day MN nén K thudc tia AB ¢cé dinh suy ra K | 0,25

cd dinh.

1.¢) (0,75d) Chimg minh P 13 trung diém cua ME.

Taco PMQ=90° ( g6c noi tiép chan nira duong tron ). 0,25

Ching minh AMHE ~ AQDM (g.g)( Vi c6 MEH=DMQ ( cung phu

véi DMP), EMH=MQD ( ciing phu véi MPO ))

L ME_MH
MQ DQ
Ching minh APMH -~ AMQH (g.g) 0,25

MP ~_MH MH

(6) (viHQ=2DQ)

|v|Q HQ 2DQ
T (5) va (6) = :/l/'g =% ::A/'g 0:25

= ME =2 MP = P la trung diém cta ME.

.O Lién hé tai liéu word toan SDT (zalo): 0978207193 120



https://zalo.me/0393732038
https://tailieumontoan.com/tai-lieu-toan-thcs-1

Website: Detoan.com.vn

Bai 68. Cho ntra dudng tron (O) duong kinh AB = 2R. Piém C cd dinh trén nira duong
tron. Piém M thude cung AC (M # A, C). Ha MH L AB tai H, tia MB cit CA tai E, ké EI L
AB tai I. Goi K 1 giao diém ctia AC va MH. Chtig minh rang:

a) Tir giac BHKC 1a tir giac ndi tiép va AK.AC = AH.AB

b) AE.AC + BE.BM khong phu thudc vi tri ciia diém M trén cung AC.

¢) Chimg minh duong tron ngoai tiép AMIC ludn di qua 2 diém ¢ dinh

DAPAN
Thi tu Noi dung Piém
Bai5 | V& hinh ding cho cau a
M
C

0,25

K

1 :
A H o | B

Chirng minh tir giac BHKC Ia tir giac ndi tiép va AK.AC = AH.AB

Ta co goc ACB =90° (gbc ndi tiép chin nira duong tron)
Hay KCB=90°(K € AC)

Xét tr giac BHKC , cé:

2 KHB =90° (vi MH L AB tai H) 0:25
KCB =90° (cm trén)

— KCB+KHB =180°, ma hai goc nay 1a hai goc ddi nhau . 0,25
Vay tr giac BHKC ndi tiép dudng tron (dau hi¢u nhan biét tir giac ndi ti€p).

Xét AAHK va AACB Ia hai tam giac vudng cé
A chung
= AAHK « AACB (g.9) 0,25

AK_AH
AB AC
0,25
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Suy ra AK.AC = AH.AB

Chirng minh AE.AC + BE.BM khéng phu thudc vi tri cia diém M
trén cung AC

Xét AAIE va AACB Ia hai tam giac vuéng c6 A chung

A AE _ AL
nén AAIE © AACB (9.9) =~ o ="~ 0,25

b —AE.AC = ALAB (1)

Xét ABEI va ABAM 14 hai tam gi4c vudng c6 B chung 0,25
nén ABEI «» ABAM (g.9)

—, BE.BM = BLAB (2) 0,25
Tr(l)va(2)suyra:
AE.AC + BE.BM = AB.Al + BLLAB = AB(AIl + Bl) = AB? = 4R?.
Vay AE.AC + BE.BM khong phu thudc vi tri cua diém M trén cung 025
AC.
Chirng minh dwong tron ngoai tiép AMIC ludn di qua 2 diém cb
dinh
Taco AMB =90° (goc ndi tiép chan nira duong tron)
Hay AME =90° (E € MB)
Xét tu giac AMEI , c6:

‘ AME =90° (cmt); AIE =90°( El L AB taiI)

= AME + AIE =180° ma hai goc nay 1a hai goc d6i nhau . 0,25

Vay tir gidc AMEI ndi tiép dudng tron (d4u hiéu nhan biét tir gidc ndi tiép).
Suy ra MAE = MIE (hai géc ndi tiép cung chan cung ME cuia dudng
tron ngoai tiép tr giac AMEI) hay MAC = MIE (3)

Taco ACB =90° (goc ndi tiép chan nira dudng tron)
Hay ECB =90° (E € AC)

Xét tr giac ECBI , co:

ECB =90° (cmt)
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EIB =90° (El L AB tai I) 0,25
— ECB + EIB =180° ma hai gc nay la hai goc dbi nhau .

Vay tir giac ECBI n6i tiép duong tron (ddu hiéu nhan biét tir giac noi tiép).
Suy ra EIC = EBC (hai gbc noi tiép cing chin cung EC cua dudng
tron ngoai tiép t giac ECBI) hay EIC = MBC (4)

Lai c6: MAC = MBC (hai gbc ndi tiép cting chin cung MC ciia duong
tron tdm O) (5)

T (3), (4), (5) suy ra EIC =MIE.

Do d6 MIC =2MIE =2MAC

Mit khac: MOC = 2MAC (gbc & tam va gbc ndi tiép cuing chan cung
MC cua duong tron tam O)

Suy ra MIC =MOC 0.25
Xét tir gidc MOIC c6 MIC = MOC

Hai dinh I, O lién tiép cing nhin doan thang MC dudi hai goc bang
nhau

Nén tir gidc MOIC 1a tir gidc ndi tiép (dau hiéu nhan biét tir gidc noi
tiép)

Ma diém O, C 1a hai diém c6 dinh

Do d6 duong tron ngoai tiép tam giac MIC ludn di qua hai diém cb

dinh.

Bai 69. Cho ba diém A, B, C thing hang (diém B niam giita A va C). Puong tron (O) di
qua B va C, dudng kinh DE vuéng goc voi BC tai K. AD cit (O) tai F; EF cat AC tai I.
Chtrng minh

a) Tir gidc DFIK noi tiép. Xéac dinh tim ciia dudng tron ngoai tiép tir gidc DFIK

b) DEA =DIK.

¢)Al.KE.KD=KI.AB.AE

DAPAN
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@

D
F
° 0,25
—
A B | K C
E
a(ld) | Taco: ED L BC = IKD=90° 0,25
\ r At A < 5 \ \ 0 0’25
EFD 1a goc ndi tiép chan nira duong tron = EFD = 90
Xét tir giac DFIK c6: IKD +EFD = 180°, ma hai goc 6 vi tri
<. 0,25
doi nhau
Nén tir giac DFIK noi tiép
Tam cta dudng tron ngoai tiép tr giac DFIK 1a trung diém cua 0,25
DI
b(1d) T giac DFIK ndi tiép = DFK =DIK (cung chin cung DK) 0.25
Xét tir gide AFKE c6 : EKA = AFE =90° = AFKE néi tiép 8’32
Nén DEA =DFK
0,25
Suy ra: DEA = DIK (cung bang DFK)
¢(0,75d) | - Ty giac DFIK ndi tiép = IKF = IDF (cting chan cung IF)
= AAID v» AAFK
IA.- DA
= ——=—
FA KA
= IAKA=DAFA (1) 0,25
- Trong (O) c6 ACF=ADB
= AADB «n» AACF
BA DA
= —=—
FA CA
= BACA=DAFA (2 0,25
Lién hé tai liéu word toan SDT (zalo): 0978207193 124



https://zalo.me/0393732038
https://tailieumontoan.com/tai-lieu-toan-thcs-1

Website: Detoan.com.vn

Mit khac: DEA = DIK = AAEK ~ ADIK

Nén: KE . KD = KA . Kl (3)

T (1); (2); (3) suy ra AL. KE. KD = Al . KA . KI
= DA . FA .KI
= AB.AC .KI 0,25

Bai 70. Cho nira duong tron (O) duong kinh AB. Biém M nam trén nira duong tron (M #
A; B). Tiép tuyén tai M cat tiép tuyén tai A va B cta dudng tron (O) lan luot tai C va D.
a) Ching minh rang: ti giac ACMO nai tiép.

b) Chang minh rang: CAM = ODM

¢) Goi E 1a giao diém cua AM va BD; F 1a giao diém cia AC va BM. P 1 giao diém cua
BA va DC. Chang minh: E; F; P thang hang.

DAPAN

Bai Pap an Piém

1. V& hinh dang cho phan a
0,25

A o B

Vi AC va DB la cic tiép tuyén cua duong tron (O) lan lugt tai Ava |

B nén ta co: CAO=CMO =90°(t/c tt)
1,0d

Xét t giac ACMO c6: CAO +CMO =90° +90° =180° 05
M3t khac: CAO; CMO la hai géc d6i nhau

Suy ra: tir giac ACMO ngi tiép

b Xét duong tron (O) c6: CAM = ABM (= %sdAM )(2) 0.25

1d

Chang minh tir giac BDMO ndi tiép 0.5
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= ABM =ODM ( 2 goc ndi tiép cang chan cung OM) (2)

FC _PC. PC AC. 6 AC CF
DG PD' PD BD' BD DE

Suy ra DE = DG hay G trung E.

Suy ra E; F; P thang hang

Tir (1) va (2) Suy ra CAM =ODM 0,25

c Ching minh dugc CA = CM = CF; DB = DM = DE 0,25
075 | Goi G la giao diem cua PF va BD

Vi AC//BD Ap dung dinh Iy Ta let va hé qua ching minh dugc 0,5

Bai 71. Cho dudng tron tim O duong kinh AB . Trén dudng tron tm O liy diém C (
C khéng tring v6i A B va CA > CB). Cé4c tiép tuyén cua duong tron tam O tai Ava C
cit nhau & diém D. Ké CH vuéng goc véi AB (H thuoc AB). Goi E 1a giao diém cua

AC va DO.
a) Chung minh tir gidc OECH nai tiép.

b) Puong thang CD cit duong thang AB tai F. Chitng minh:
2BCF + CFB = 90°.

¢) BD cit CH tai M. Chang minh: EM//AB.

DAPAN
Néi dung Piém
Hinh vé cho céu a) 0,25
126
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Bai 5
(3 diém)

K
D
c
E M
-
A 6] H B F

a) 1,0 diém

9

Vi DA va DC 1a cac tiép tuyén ciia duong tron O nén DA=DcC | 0.25
Lai c6 OA = OC nén OD la duong trung truc cia doan AC. 0.95
Suyra AC L DO tai E hay CEO = 90°
Mit khac CHO = 90°(vi CH 1 AB) 0,25
Xét tir gidc OECH , ta c6: CHO va CEO 1a hai goc dbi nhau.
Mit khac CHO + CEO = 90° +90° =180°.
Do vay ta gidc OECH ndi tiép. 0,25
b) 1,0 diém
Xét duong tron O .
Ta cd BCF la goc tao bai tia tiép tuyén va day cung chan cung BC
Suy ra BCF = %sd BC hay2BCF =sdBC 0,25
Lai c6 CFB 1a goc c6 dinh nam ngoai duong tron chin cac cung AC
\ o 1 1
va CB néntaco:CFB = E(sd AC —ESd BC) 0.25
1 1 0,25
Do @6 2BCF + CFB = sdBC + EsdAC —EsdBC
= 1sdAC +£sdBC = 1sdAB= 90°
2 2 2
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Vay: 2BCF + CFB — 90° 0,25
¢) 0,75 diém
Goi K 1a giao diém cua cac duong thang AD va BC
Tacé ADCA cantai A (vi DA = DC) nén DAC = DCA.
Lai c6 K + DAC = 90°, DCK + DCA = 90°
Suyra K=DCK . Vay ADCK cantai D.
Tu dé DK = DC = DA 0,25
Tacd CH/l AD = CM = BM _ MH
DK BD DA
Ma DK = DA nén CM = HM 0,25
Lai cO DO la duong trung truc cia AC nén EA = EC.
Tu d6 suy ra ME 1a duong trung binh cia AACH
Vay ME // AB. 0,25

Bai 72. Tir diém A nam ngoai dudng tron (0), ké cat tuyén ABC (AB < AC) véi dudng
tron. Ké dudng kinh DE vuéng goc véi BC tai diém K (E thudc cung nho BC), AD cit
duong tron (O) tai diém F, EF cat BC tai diém I.

a) Chirng minh rang: T giac DFIK ndi tiép.

b) Goi H la diém ddi xtmg ctia I qua K. Chimg minh rang: DHA = DEA

¢) Ching minh h¢ thire: ALLKE.KD = KI.AB.AC

DAPAN
Bai 5 Pap an Pi¢m
Hinh v& cho phan a)
D
F

O ]

0,25
A B INK|] /1 /€

E
Ta c6: DFI =90° ((goc nai tiép chan nira duong tron (0)) 0,25
DKI =90°( DE L BC) 0,25
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a) (1,0 = F va K cung thudc dudng tron duong kinh DI 0,25
dién;) = Tu giac DFIK noi tiep. 0,25
dién;) K la trung diém cua HI (tinh chat doi xang) 0,25
Suy ra: | va H ddi xung nhau qua DE = EHI = EIH 0,25
Tt giac DFIK ndi tiép = EIH = ADK (cung bu véi goc FIK) )
Do dé: ADK = IHE 7 0,25
Mat khac: D va H cung thu¢c nira mat phang bo AE
Suy ra: T giac ADHE ndi tiep
— DHA = DEA (2 géc ndi tiép cung chin cung DA) 0,25
1c.
c) (0.75 )
()ii(é m) C/m: AEIK dong dang AADK (g.9)
EK IK
= —=—=EKDK=IKAK(1
AK DK @ 0,25
A AF Al
C/m: AAFIdong dang AAKD (g.9) > — =—=>AFAD =ALAK
AK AD
2) ‘
- AB_AD _ ABAC=ADAF ©)
AF AC
Tu (2) va (3) ta co: AB.AC = ALLAK 0,25
— IK.AB.AC = IK.ALAK (4)
Tu (1) va (4) ta co: IK.AB.AC = EK.DK.AI (dpcm) 0,25

Bai 73. Tir diém A niam ngoai dudng tron (O) ké hai tiép tuyén AB, AC véi dudng tron

(B, C la tiép diém). Trén nira mat phing b 1a duong thang AO chira diém B vé cét tuyén
AMN véi dudng tron (O) (AM < AN, MN khong di qua O). Goi I 1a trung diém caa MN.
a) Ching minh: T giac AIOC 1a tir gi4c noi tiép.
b) Goi H I giao didm ciia AO va BC. Ching minh: AH.AO = AM.AN Va ti gidc MNOH
la tir giac noi tiép.
¢) Qua M ké dudng thiang song song véi BN, cit AB va BC theo tht ty tai E va F. Chtng
minh rang M 1a trung diém cua EF.

9

DAPAN
Cau Dap an Piém
V& dting hinh cho phén a 0,25
Bai 5
(2,75
dieém)
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1a. (0,75 diém)

ViIM = IN (GT) 0,25
— Ol L MN (lién hé dudng kinh va day)
= AIO =90°
Lai c6 ACO =90° (AC la tiép tuyén cua (O))
Tt gidc AIOC co:

AlO +ACO =90° +90° =180° 025
= AIOC la tir giac ndi tiep.

0,25

1b. (1 diém)

(0) c6: B: 1a goc tao boi tia tiép tuyén va day cung chin cung MB
N: 1a goc noi tiép chin cung MB 0,25

=Bi=N:

AABM va AANB c6: A: chung ; B: = N:

= AABM @ AANB (g-g)

_ AB_AM _ AB? = AM.AN (1)
AN AB

Ta cO: AB = AC (tinh chat 2 tiép tuyén cat nhau)

OB=0C (=R)
= AO la duong trung truc ciia BC
=BH LAO
A ABO vudng tai B (vi AB 1a tiép tuyén cia (0)), c6 BH 1a duong cao
=AB? = AH.AO (hé thutrc lugng trong tam gidc vudng) (2) | 0,25
T (1) va (2) = AH.AO = AM.AN

AH _AM
AN AO

AAHM va AANO c6: Az chung ;

0,25

AH.AO = AM.AN =

AH _AM
AN AO
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= AAHM @ A ANO (c-g-c) 0,25
= H: =ANO

Tu giac MNOH ¢6 H: = ANO
=MNOH Ia tr gidc ndi tiep.

1c. (0,75 diém)

C

Goi D 14 giao diém cua AN va BC
MNOH I3 tir giac ndi tiép = OMN = H.
AOMN cén tai O (vi OM = ON =R) 0,25
= OMN = ONM = H4 = ONM
Ma H: = ONM (theo phan 2)

= Hi=Ha
Mit khac: Hi+H2 =Hs+Hs =90°
0,25
= H2 =Hs
= HD la duong phan giac trong cia AHMN
Laico HA 1L HD
= HA 1a duong phan giac ngoai cuia AHMN
Ap dung tinh chat dudng phan gidc cua tam giéc, ta co:
DM HM . AM HM DM AM
DN HN AN HN DN AN
Ap dung hé qua cua dinh 1i Ta-lét, ta co:
AABN c6 ME // BN = ME _AM 4)
BN AN 0,25
ADBN c6 MF // BN = MF _DM (5)
BN DN
ME _ MF
Tu (3), (4), (5 = ME = MF
x@3),®. ) =55 BN

Vay M 1a trung diém cua EF.
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Bai 74. Tir diém A ¢ bén ngoai dudng tron (0), ké cac tiép tuyén AM, AN véi dudng
tron (M, N la cac tiép diém). Duong thang d di qua A cat duong tron (O) tai hai diém
phan biét B,C (O khong thude (d); B nam gitta A va C) va goi H 1a trung diém cua BC.

g) Chung minh cac diém O, H, M, A, N cung nam trén mot duong tron. Xac dinh
tam duong tron di qua 5 diem O, H, M, A, N
h) Ching minh AM. AN = AB. AC va HA 1a tia phan giac cua MHN .

i) Liy diém E trén MN sao cho BE song song v&i AM. Chirng minh HE // CM.

DAPAN

Bai Yéu cau can dat Piém

V¢ hinh ding cho cau a

0,25

a.(1,0 diém)

Xét (0) ¢6: AMO =90°( Vi AM la tiép tuyén tai M cua (O))

ANO =90° ( Vi AN la tiép tuyén tai N caa (O)) 0.95
5 )

(3,0 diém) Lai c6 BC 1a day khong di qua O va H 1a trung diém ctia BC (gt)
—OH L BC taiH = AHO =90° (quan hé vudng goc gitta duong

0,25
kinh va day cung)

=M, H, N thudc duong tron duong kinh MO (quy tich cung chira
géc)
=0, H, M, A, N cung thugc duong tron duong kinh AO.

0,25

Tam cua duong tron di qua 5 diém O, H, M, A, N 1a trung diém

0,25
AO.

b.(1,0 diém)

Xét AAMBva AACM
CO MAC la géc chung

va AMB =MCB (gdc tao bai tia tiép tuyén va day cung va goc 0,25
noi tiép cuing chin cung MB)
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= AAMB ~ AACM (g-0)

AM  AB
AV L AMAM = AB. A
AC AM ¢

. . . 0,25
Ma AM = AN (tinh chat hai ti€p tuyén cat nhau)

Suyra: AM. AN = AB. AC

Ta c6 cac diém O, H, M, A, N cung thudc duong tron duong kinh
AO (chiing minh trén)

Ma AM = AN (ching minh trén) 0,25

= AM = AN ( tinh chét)

— MHA = NHA ( hai goc ndi tiép chin hai cung bang nhau)
Do d6 HA 1a tia phan giadc cua MHN

0,25

¢.(0,75 diém)

Theo gia thiét AM//BE nén MAC =EBH (dong vi) (1)

Do 5 diém A, M, H, O, N cung thudc mot duodng tron nén: 0,25
MAH =MNH (hai goc ndi tiép chan cung MH) (2)

Tu (1) va (2) suyra EBH =MNH hay ENH = EBH

0,25
= tur giac EBNH ndi tiép
= EHB = ENB ( hai goc ndi tiép cting chin cung EB)
Ma ENB = MCB (gbc noi tiép chin cung MB) 0,25

= EHB =MCB ma hai goc ¢ vi tri dong vi
= EH// MC.

Bai 75. Cho tam giac nhon ABC (AB < AC) ndi tiép dudng tron(0), cac dudng cao BD va
CE cat nhau tai H. Goi F va K lan luot 1a giao diém cua AH véi BC, DE.
a) Chung minh: T gidc ADHE nai tiép duong tron va xac dinh tam | caa duong

tron.
b) Chirng minh : DB la phan giéac cua géc EDF va KH _DK
HF DF
¢) Chang minh BK L CI.
DAP AN
Pap an Piém

Bai
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V@& hinh dung cho cau a

0,25

a) (1,0 diém)

Taco AEH = ADH = 90° (vi BD L AC; CE L AB)

= A, E, H, D cung thudc dudng tron duong kinh AH

= T giac AEHD ndi tiép duong tron dudng kinh AH c6 tam I 13 trung
diém cua duong kinh AH.

0,25
0,25

0,5

b) (1,0 diém)

Xét duong tron ngoai tiép tir giac ADHE ¢6

EAH = EDH( 2 gbc noi tiép cting chin cung EH)
Xét A ABC c6 2 duong cao BD va EC cit nhau tai H

—=H la tryc tim A ABC= AF L BC

Vi BD, AF la duong cao cua A ABC nén

AFB = BDA = 90°

= A, D, F, B cung thugc duong tron duong kinh AB

= Tu giac ADFB 1a tir giac noi tiép (dinh nghia tir gidc noi tiép)
— BAF = BDF (2 gbc néi tiép cung chin BF)

= EDH = BDF = DH la tia phan giac cua EDF

DH la duong phén giac trong cuia A KDF = % = %(1)

0,25

0,25

0,25

0,25

c) (0,75 diém)

Goi M la giao diém cua duong thing BK va IC

Xét duong tron (1) c6 ETH = 2EDH (goc & tam va gdc ndi tiép cung chan
cung EH)

2EDH = EDF (do DH la tia phan giac cia EDF (cmt))

—FETH = EDF

E——

Chting minh twong tu nhu cau b ta c6 EFI = KFD

———

A EFles A KFD(g.9) Vi ETH = EDF va EFI = KFD
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FE_Fl  FK.FI=FE.FD(3)

“FK FD

Chtng minh tuong tu t gidc AEFC noi tiép = BEF = ACF ( gdc trong
cua ti giac noi tiép bang goc ngoai tai dinh di dién)

Chung minh tuong tu ti giac ABFD Ia tir giac noi tiép=FDC = ABC

( gbc trong cua tir giac noi tiép bang goc ngoai tai dinh ddi dién)

A BEFo~A DCF(g.9) VIBEF = ACF (cmt) va FDC = ABC (cmt)

_ B _FE L FBFC=FDFE (4
D FC
Tir (3) va (4) =FK.FI =FB.FC = K _FB
FC FI 0,25
Vi %:% va KFB = KFC = 90° (do AF L BC)

— A FBKes A FIC(C.0.C)
— FKB = FCI =T gidc FKMC la tir giac noi tiép (goc trong cua tir giac
bang gdc ngoai tai dinh di dién)

o 0,25
—KMC + KFC = 180°
Ma KFC = 90° (do AF L BC)=KMC = 90°= BM L IC 008

Cau 76. Cho (O; R) c¢b dinh va diém A thay ddi nim ngoai dudng tron. Ké céc tiép
tuyén AB, AC véi (O) (v6i B, C 1a cac tiép diém). V& cat tuyén ADE véi (O) (D nam
giita A va E; DE khong di qua O). Goi H 12 giao diém cua AO va BC.

a) Chtng minh rang t&r gidc ABOC néi tiép dudng tron.
b) Ching minh ring AH.AO = AD.AE va tir giac DEOH 14 tir giac ndi tiép.

¢) Qua O v& dudng thang vudng goc véi AO cit cac tia AB, AC 1an lugt tai M, N. Tim
vi tri ctia diém A & ngoai (O) dé dién tich tam gidc AMN dat gié tri nho nhat.

DAPAN
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Bai 5 Yéu ciu cin dat g’l':r:

0,25

V& hinh ding cho cau la

a a. 1diém ,

Ta co AB, AC la céc tiép tuyén caa (O), tiép diém B, C 0.25

— AB 1L BO, AC L CO = ABO=ACO=90° 0.25

= Hai diém B ;C thudc duong tron duong kinh AO 0,25

— T giac ABOC ndi tiép duong tron dudng kinh AO (dpem) 0.25
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b. 1 diém
*) Vi AB = AC (AB, AC la céc tiép tuyén cua (O) va OB = OC)
= AO la duong trung truc cua BC = AO L BC

Xét AABO vuong tai B, duong cao BH = AB2 = AH.AO
(1)

BAD chung

*) Xét AABD va AAEB c6 1
ABD = AEB (:EsdBDj

—=AABD d6ng dang AAEB (g — g)

— AB_AD _ AR’ -ADAE )
AE AB

Tir (1) va (2) = AH.AO = AD.AE = 21 _AD
AE AO

DAH chung
*) Xet AAHD va AAEOCO { aAH AD

AE AO
= AAHD dong dang AAEO (c-g-c)

= AHD = AEO = DHO + AEO =180° = tir gidc DEOH noi tiép
(dpcm)

0,25

0,25

0,25

0,25

b. 0,75 diém
Ta cd AAMN cén tai A vi AO vira la duong cao vira 1a duong
phén giac

= Samn = 2Saom = OB.AM

=R.(AB + BM) > 2R.
JAB.BM =2RA/OB? = 2R?

(Ap dung BPT C6 — si va hé thire luong trong AOAM vudng
tai O)

DAu “=" xay ra < AB = BM = OB

< AAOB vubng can tai B < AO = R/2

0,25

0,25
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Vay min Samn = 2R2 < AO = R/2

0,25

Bai 77. Cho ba diérq A, B,C nam trén dudng thang Xy theo thir twr d6 .VE dudng tron (O)
di qua B va C .Tur diém A vé€ hai tiép tuyén AM, AN (M, N la ti€p diém) v61 (O) Goi E va
F lan luot 1a trung diém cua BC va MN.

a. Chimg minh AM? =AN?= AB.AC
b. Pudng thang ME cit duong tron (O ) tai I . Ching minh IN // AB.

c. Chtrng minh tdm dudng tron ngoai tiép tam gidc OEF nam trén mot dudng

thang ¢ dinh khi duong tron (O ) thay doi.

DAPAN
1. + V& hinh dung dé 1am ciu a 0,25d
N
0
F
A K E c
| .
a) C/m AAMB~AACM (g.9) Vi MAC lagoc chung; 0,25d
Bai 5: 1 _ 2
AMB = ACM (==MB) =>=AM*“ =AB.AC
(3.0d) (=5MB) = AMT=ABAC 0,254
Lai c6: AM = AN (Tinh chat hai tiep tuyen cat nhau) 0254
=AM? =AB.AC=AN? ’
b) AMO= ANO =AEO=90° = Nim diém A, M, E, O, N cling nam 0,25d
trén mot duong tron duong kinh AO 0.254
= AEM =ANM ( 2 goc ndi tiép cung chin cung AM) ’
ANM =NIM ( gbc tao boi tia tiép tuyén va gboc ndi tiép cung chin 0,25d
cung MN )
= AEM =NIM = NI// AB 0,254
¢) Goi K 14 giao diém ctia BC v6i MN . Ta c6 tir giac OFKE ndi tiép
trong duong tron duong kinh OK 0,254
AAKO~ AAFE = AK.AE= AF.AO
ma AF.AO = AM’ = AB.AC 0,25d
= AK.AE =AB.AC khong d6i = AK khong d6i = K ¢ dinh
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O thudc dudng trung tryc ctia doan thang BC ¢6 dinh 0,254
Do d6 tam cua duong tron (OEF) thudc duong trung truc ciia doan

thang KE ¢é dinh

Vay tam duong tron ngoai tiép tam giac OEF 14 trung diém ctia OK ¢

dinh. 0,25d

Bai 78. Cho (O) va diém P nim ngoai dudng tron. Tir P v& hai tiép tuyén PA va PB voi
duong tron tam O (A, B 14 2 tiép diém), PO cat duong tron tam O tai K va I (K nam giira
P va O) va cit AB tai H. Goi D 1a diém d6i xtmg ctia B qua O, C 1a giao diém cta PD va

(0).

a) Chirng minh ttr giac BHCP ndi tiép

b) Ching minh: AC 1 CH

¢) Puong tron ngoai tiép tam gidc ACH cat IC tai M; AM cit IB tai Q, BM cat HQ tai G.
Chtrng minh duong thang AG di qua trung diém BQ

DAPAN
Bai Pap an Piém
Hinh 0,25
vé
|

a C6 D ddi xang véi BquaO = OB=0D =R

DCB = 90° (gc ndi tiép chan nira duong tron (0))

= PCB=90" (ké bu) 0,25

-Chi ra PH 1a trung truc cua AB = PHB = 90° 0,25

Do d6 PCB= PHB = 90° 0,25
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— AG di qua trung diém ciia BQ

Vay ttr giac BHCP nai tiép. 0,25
b)Vi ti gidc BHCP noi tiép = HCB = HPB 0,25
ma HPB = ABD (cung phu véi gbc HBP)
. s e ik 0,25
ABD = ACD (Do tr gidc ABCD ndi tiep)

— HCB=ACD, lai c6 DCB =90 0,25
= ACH =90° = AC L CH 0,25
C6 ACM = AHM (2 gbc ndi tiép cung chan cung AM) 0,25

ACM = ABQ (2 goc ndi tiép chin cung Al)
= AHM = ABQ ; lai & vi tri dong vi = HM //BQ
Lai c6 H 13 trung diém AB = M la trung diém cua AQ 025
— BM va QH Ia trung truyén cua tam giac ABQ ’
= G 1a trong tam cua tam giac ABQ 0.5

Bai 79. Cho nura dudng tron (O) duong kinh AB. Piém M nam trén nira duong tron (M #
A; B). Tiép tuyen tai M cat tiép tuyén tai A va B cua duong tron (O) lan luot tai C va D.

a) Ching minh rang: tir gihc ACMO ndi tiép.
b) Chirmg minh rang: CAM = ODM

¢) Goi E 1a giao diém cua AM va BD:; F 1a giao diém ctiia AC va BM. P 1 giao diém cua

BA va DC. Chung minh: E; F; P thang hang.

DAPAN
Pap an Pi¢m
V& hinh dung cho phan a
E 0,25
F D
C
P
A 0 B
a, T gidc ACMO ndi tiép.
140
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Vi AC va CD la cac tiép tuyén caa duong tron (O) lan luot tai A va M nén ta

co: CAO =CMO =90° (t/c tt) 0,5

Xét tar giac ACMO c6: CAO +CMO =90° +90° =180° 0,25

Suy ra: Tt gidc ACMO ndi tiép (tong hai goc ddi bang 180°) 0,25

b,Chimg minh rang: CAM =ODM

- Xét duong tron (O) ¢6: CAM = ABM (= %Sd‘AM) 0 0,25

Vi CD va DB la cac tiép tuyén caa duong tron (O) lan luot tai M va B nén ta co:

DBO = DMO =90°(t/c tt)

Xét tir giac ACMO c6: CAO +CMO =90° +90° =180°

Suy ra: T giac BDMO noi tiép (tong hai goc ddi bang 180°) 0,25

= ABM =ODM ( 2 goc ndi tiép cung chan cung OM) (2) 0,25
0,25

Tu (1) va (2) suy ra: CAM =ODM

¢, Chimg minh E; F; P thang hang.

(O) c6: CAM =CMA( 2 goc tao bai tia tiép tuyén va ddy cung chan cung AM)

Lai c6 CFM =CMF ( cing phu véi hai goc bang nhau CAM =CMA)

=>AFCM ¢an tai C => CF=CM

Do d6 CA =CM = CF;

Tuong tu chung minh dugc DB = DM = DE 0,25

Goi G 1a giao diém cua PF va BD

Vi AC//BD Ap dung dinh Iy Ta let va hé qua chimg minh duoc
FC_PC . PC_AC. AC _CF 0,25
DG PD PD BD BD DE

Suy ra DE = DG hay G trung E.

0,25

Suy ra E; F; P thang hang

Bai 80. Cho dudng tron dudng kinh AB, diém C nam giita A va B. Trén dudng tron lay
diém D (D khac A va B). Goi E 1a diém chinh giita cung nhé BD. Puong thang EC cat
duong tron tai diém thir hai F. Goi G 1a giao diém cta DF va AE.

a) Chiung minh BAE = DFE va AGCF la tir gidc noi tiép.

b) Chirng minh CG vudng goc véoi AD.

¢)Ké duong thang di qua C song song vi AD cit DF tai H. Chtirng minh CH =CB.
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DAPAN
Bai Pap 4n Piém
V¢ hinh dung dé 1am cau a).
0,25
a) (1,0 diém)
Xét duong tron duong kinh AB
C6 E 1a diém chinh giita cung nhé BD nén EB=ED. 0,25
, 1 1 o
Co6 BAE = > sdEB, DFE = > sdED. (cac gdc noi ti€p) 0,25
Do d6 BAE = DFE.
Suy ra CAG =CFG. Ma A va F 1a hai dinh ké nhau cua t giac | 0,25
N AGCF , ,
Bal > | Do do tir gidc AGCF ni tiép (dau hiéu quy tich cung chira goc). 0,25
(3,0 diém) | p) (1,0 diém)
Xét tir giac AGCF noi tiép, c6 ACG = AFG ( 2 gbc ndi tiép clng 0,95
chin AG). (1) ’
Xét duong tron dudng kinh AB c6 AFG = ABD (2 goc noi tiép cing
chin AD). (2) 0,25
Tir (1), (2) suy ra ACG = ABD nén CG // BD (hai gocd vi tri dong
vi). 025
C6 ADB =90° (goc ndi tiép chin nira duong tron duong kinh AB )
nén BD L ADsuy ra CG L AD. 0.25
¢) (0,75 diém)
Goi M 1a giao diém cua DF va AB.
AMAD ¢4 CH /I AD nén SH _ AD (3) ( Hé qué dinh li Talet)
(60) CM _ AM SX¢| 1 0,25
AMAD c0 AG la phan giac cua goc MAD nén AD _GD. 4
AM GM
. GD CB . 0.25
Do CG /I BD nén — =——- (5) ( H¢ qua dinh li Talet)
GM CM
T (3), (4), (5) ta c6 CH_CB . ch=cB. 0,25
CM CM
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Bai 81. Cho duong tron O, R va diém A nam ngoai duong tron véi OA > 2R. Tir A vé

hai tiép tuyén AB, AC ctuaduongtron O (B,Clacéc tiép diém). V& day BE cua duong

tron O song song voi AC; AE catduongtron O tai D (D khac E); BD cat AC

tai S. Goi M la trung diém cua doan thang DE .

a) Ching minh nam diém A, B,C,0, M cung thugc mot duong tron.

b) Chung minh SC* = SB.SD va SA= SC.

¢) Hai duong thang DE va BC' cét nhau tai V ; duong thang SV cit BE tai H.
Chung minh ba diém H,O,C' thing hang.

DAPAN
Cau Dap an piém
Hinh v& dung cho cau a)
B
E
V
0,25
(e} A
S
Caus ¢
(30 |a) (1,0 diém)
diém) | Xét (O) co AB la day khong di qua O va | 1a trung diém cua AB(gt) 008
= Ol L ABtai | = MIO=90" (q.h¢ vudng goc giita d.kinh va day) ’
Ta c6: MPO =90° ( Vi MP la tiép tuyén tai P cua (O) ) 0,25
MQO =90°( Vi MQ la tiép tuyén tai Q cua (O)) 0,25
= M, P, |, O, Q cung thudc duong tron duong kinh MO 0,25
b) ( 1,0 diém)
Xét O cd DCS goc tao boi tia tiép tuyén va day cung chan cung CD.
0,25
CBS la goc noi tiép chin cung CD nén DCS = BCS
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Xeét ASCD va ASBC c¢6 BSC chung; DCS = BCS (cmt).

Do dé ASCD «ASBC(g.4) = 22 = 2L o gc? — sp.sp (1)
SE SC

0,25

C6 SAE = AEB (hai gocso le trong cia BE / JAC')
Xét O c6 ABS = AEB (hé qua goc tao boi tia tiép tuyén va day cung).

Suyra SAE = ABS

0,25

Xét AASD va ABSA c6 BSA chung; SAE = ABS (cmt).

Do dé AASD ~ABSA (g.9) = 24 = 5P o s42 — sp.sB 2)
SB 54

Tu (1) va(2)suyra SA=SC (3)

0,25

¢) (0,75 diém)

Xét AEHV c6 EHIISA nén 2L — BV s qua dinh Iy Talets).
SA VA

HB _ BV
Tuong ty — =
SC VC

0,25

ico 2 — BV (pEiac) Dods 18— HE 4)
VA VC SC sA

Tu (3)va(4)suyra HB = HE

0,25

suy ra OH 1 BFE (qua hé gitra duong kinh va day cung trong duong tron O ).

Lai c6 OC L AC (AC latiép tuyén cua duong tron)
ma BE//AC suyra OC | BE
Vay badiém H,0,C thang hang.

0,25

Bai 82. Cho duong tron (O) voi day BC ¢6 dinh (BC < 2R), diém A trén cung 16n BC (A
khong trung voi B, C va A khong la diém chinh gitta cung). Goi H 1a hinh chiéu vudng
gbc cta A trén BC, E va F 1an luot 13 hinh chiéu vudng géc cua B va C trén dudng kinh

AA’.

a) Chung minh rang t giac BHEA ndi tiép va HE L AC.
b) Chung minh HE.AC = HF. AB. ) )
¢) Khi A di dong, chirng minh tdam duong tron ngoai ti€p tam giac HEF co dinh.

DAPAN

| Bai 5 | a) (1,25 diém)

9
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V& hinh dang cho phan a
A
0,25
Al
Tacd BHA =BEA =90° (gt) 0,25
= BHEA ndi tiép duong tron duong kinh AB
(theo quy tich cung chira goc 90°) 0,25
Tacod A'AB= A'CB (goc ndi tiép chan cung A’B)
va A'AB = CHE (cung bu v6i BHE) 0.95
— A'CB= CHE ’
= A’C/HEmaA’C 1L AC 0,25
= HE 1L AC
b) (1,0 diém)
C/m tir giac AHFC ndi tiép = EFH = ACB (1) 0,25
C6 tit gidc ABHE noi tiép = FEH = ABC (cung bu v6i AEH ) (2) 0,25
Tu (1), (2) = AHEF dong dang voi A ABC (g.9) 0,25
HE HF
¢) (0,75 diém)
Goi M, N, P lan luot 1a trung diém cua BC, AB, AC.
VIMN//ACvaHE L ACnénHE L MN. ‘ 0,25
- NE = NH ( tinh chat duong trung tuyén Gmg v4i canh huyén)
- Chung minh dugc MN la duong trung tryc cua HE
- Ching minh twong tu PM 1a duong trung truc cua HF 0,25
- Tir d6 suy ra M la tdm dudng tron ngoai tiep AHEF, ma M la
trung diém ctia BC ném M c0 dinh 0,25

Bai 83. Cho tam gi4c ABC c6 ba goc nhon (AB<AC) ndi tiép dudng tron (O). Hai dudng
cao BE va CF cua tam giac ABC cit nhau tai diém H.

a) Chiing minh bén diém B, C, E, F cing thuoc mot dudng tron.

b) Chtng minh duong thing OA vudng géc véi duong thang EF.
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¢) Goi K 1a trung diém cua doan thang BC. Puong thang AO cit duong thing BC tai
diém 1, duong thang EF cat duong thang AH tai diém P. Chang minh tam giac APE d6ng
dang véi tam giac AIB va duong thang KH song song véi duong thang IP.

DAPAN
Bai Pap an Piém
0,25
1
D
V& hinh dung dé 1am céu a).
a Vi BE, CF la cac duong cao ciia A ABC nén: 0,25
BEC = BFC =90° 0,25
= E, F thuc dudmg tron dudng kinh BC 0,25
— Bén diém B, C, E, F cling thudc mot dudng tron. 0,25
b V& duong kinh AD cua (O), AD cat EF tai J. 0,25
Vi BCEF 14 t& gidc noi tiép
= E1 =ABC (=180° - CEF)
Ma ABC =D: (= %SdACj = Ei1=D1
Tacd ACD =90° (gbc ndi tiép chin nira dudng tron) 0,25
= A1 +D; =90° = A1 + E; =90° = AJE =90°
— OA L EF taiJ 0.25
0,25
c D& thay As +ABC =90°
Ma A:+ D:1=90° va ABC =D
= Az = A1 = BAI =PAE
AAPE va AAIB cé: PAE =BAI ; E: =ABC
= AAPE @2 A AIB (g-9) 0,25
LAP_AE "
Al AB
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Dé chimng minh A AEH @ A ABD (g-0)
AE AH
:> —_
AB AD
. . AP AH
Tr(l)va(2) = A~ AD
= PI// HD (dinh li Ta-1¢ét dao)
Chting minh dugc BHCD la hinh binh hanh
= H, K, D thang hang
= KH // IP (dpcm).

()

0,25

0,25

Bai 84. Cho 3 diém A, B, C ¢ dinh nam trén mot dudng thang d (B nam giira A va C). V&

duong tron tim O thay d6i nhung ludn di qua B va C (O khong nam trén duong thang d).

Ké AM va AN 1a cac tiép tuyén voi dudng tron tim O tai M va N. Goi I 13 trung diém cua

BC, AO cit MN tai H va cat duong tron tai cdc diém P va Q (P nam giita A va O), BC cit

MN tai K.

a) Chung minh 5 diém A, M, O, N cung nam trén mot duong tron.

b) Chimg minh AB.AC = AH.AO va diém K ¢6 dinh khi dudng tron tm O thay doi.
¢) Goi D la trung diém HQ, tir H ké duong thang vudng goc véi MD cat duong thang

MP tai E. Chirng minh P 14 trung diém ctia ME.

DAPAN

1.V& hinh dting d¢ 1am cau a

0.25

a)(1 d) Chitng minh 5 diém A, M, O, I, N ciing nim trén mét dwdng tron.
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=0l 1. BC=0IA=90°

Suy ra 3 diém M, N, I cung thudc dudng tron dudng kinh OA 025

Hay 5 diém A, M, O, L N cung thudc mot duong tron

b) (1,0 diém) Chimg minh AB.AC = AH.AO va diém K c6 dinh khi duong tron tdm
O thay d6i.

Chirmg minh OA L. MN tai H 0,25
AANO vuodng tai N duong cao NH nén ta c6 AH.AO = AN? (1) (hé thitc

lugng trong tam giac vudng)

Chung minh AABN dong dang véi AANC(g.g) 0,25
= AB_AN = AB.AC=AN’(2)
AN AC

Tir (1) va (2) ta c6 AB.AC = AH.AO (3) 0,25

Ching minh AAHK ~ AAIO (g.g) 0,25

AR AR AILAK=AH.AO@)
Al AO

Tu (3) va (4) = ALLAK=AB.AC

AB.AC
Al

Ta ¢6 A,B,C ¢b dinh nén I ¢ dinh suy ra AK khong d6i, ma A ¢b dinh, K

= AK=

1a giao diém ctia day BC va didy MN nén K thudc tia AB ¢b dinh suy ra K
c6 dinh

¢) (0,75d) Chirng minh P 1a trung diém ciia ME.

Ta co6 PMQ=90° ( goc ndi tiép chin nira dudng tron ). 0,25

Chuing minh AMHE «~ AQDM (g.g)( Vicé MEH=DMQ ( cung phu véi

DMP), EMH=MQD ( cung phu v6i MPO ))

MQ DQ

Chtng minh APMH -~ AMQH (g.g) 0,25
MP MH MH
f—- = =
MQ HQ 2DQ

(6) (viHQ=2DQ)
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MP 1 ME 0,25
MQ 2MQ

= ME =2 MP = P la trung diém ctia ME.

Tir (5) va (6) =

Bai 85. Cho diém M nam ngoai (O). K¢ hai tiép tuyén MA va MB v6i duong tron (A va
B la ti€p di€m). Duong thang MO cat (O) tai hai diém N va Q (N nam gitra M va Q). Goi
H 1a giao diém cua AB va MO, K 1a giao diém cua BN va AM; I 1a hinh chiéu cua A trén
BM.

a/ Chtrng minh rang céc tir gilc AOBM, AHIM ndi tiép.

b/ Ching minh rang MA2 = MN . MQ
¢/ Khi K 13 trung diém ctia AM, chimg minh ba diém A, N, I thang hang.
DAPAN

.
Q I 0.25

a/ C6 MA va MB 1a hai tiép tuyén cua (O) (gt)

— OAM = OBM =90°

— OAM + OBM = 180°

— T gidc AOBM nai tiép duong tron dudng kinh OM (ti giac ¢ tong hai
goc doi bang 180%) o

+ MA va MB la hai tiép tuyén cat nhau tai M cua (O) (gt)

— OM la duong trung truc cua AB 0,25
— OM L AB tai H => AHM = 90°
ma AIM =90°(gt)

suy ra H,I nhin doan AM ¢6 dinh dudi mot goc khong doi bang 90°. 0,25
nén tir gidc AHIM noi tiép duong tron duong kinh AM (quy tich cung chira
goc)

b/ Xét AAMN va AQMA co:

MAN = AQN ( géc tao bi tia tiép tuyén va day cung va goc noi tiép cang | 0,23
chin AN cua (O))
AMN chung 0,25
—AAMN ddng dang voi AQMA(g - 9) ’

V& hinh dung dé 1am cau a/

0,25

0,25
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MA _MQ
MN MA
=>MA2 = MN . MQ

0,25

0,25

¢/ OM la duong trung truc cua AB, N thugc OM

=>AABN can 6 N — BAN = ABN (1)

Xét (O) co:

BAN = MBN (2) (G6c néi tiép va goc tao bai tia tiép tuyén va day cung
cuing chan mét cung)

Tu (1) va (2) - BAN = MBN — BN la duong phén giac cia ABM

— BK la duong phén giac cia ABM

Chung minh twong tu c6 AN la phéan giac cia BAM

Ma K 1a trung diém caa AM(gt) — BK 1a duong trung tuyén cia AAMB
Do d6 AAMB can tai B

Lai c6 AAMB cén tai M (do MA = MB)

Vay AAMB déu

—> AN la duong phén giac dong thoi 1a duong cao

ma | 1 hinh chiéu cua A trén BM

nén ba diém A, N, | thang hang.

0,25

0,25

0,25

Bai 86. Cho dudng tron tdm O duong kinh AB . Trén dudng tron tam O lay diém C  (
C khéng tring véi A/ B va CA > CB). CAc tiép tuyén cua duong tron tim O tai Ava C
cit nhau ¢ diém D. Ké CH vuéng goc véi AB (H thuoc AB). Goi E 1a giao diém cua

AC va DO.
a) Ching minh ta gidc OECH nai tiép.

b) Puong thang CD cit duong thang AB tai F. Chitng minh:
2BCF + CFB = 90°.

¢) BD cit CH tai M . Ching minh: EM//AB.

DAPAN
Néi dung piém
Hinh vé cho céu a) 0,25
150
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Bai 4.1
(3 diém)

K
D
C
E M
-
A 0 H B F

a)l,0

Vi DA va DC la céc tiép tuyén cua duong tron O nén DA = DC
Lai c6 OA = OC nén OD la duong trung truc cua doan AC.

9

0,25
Suyra AC L DO tai E hay CEO = 90°
M3t khac CHO = 90°(vi CH L AB) 0,25
Xét tir gidc OECH , ta c6: CHO va CEO 14 hai gbc ddi nhau.
Mit khac CHO + CEO = 90° +90° = 180°. Do vay tir gidc OECH | 0,25
noi tiep. 0,25
b) 1,0d
Xét duong tron O . 05
Tacd BCF la goc tao bai tia tiép tuyén va day cung chan cung BC
Suy ra BCF = %sd BC hay2BCF =sdBC
Lai c6 CFB 1a goc c6 dinh nam ngoai duong tron chan cac cung AC
va CB nénta co:CFB = %(sdAC —%sd BC)
1 1 0,5
Do d6 2BCF + CFB = sdBC + EsdAC —EsdBC
= 1sdAC +lsdBC = EsdAB= 90°
2 2 2
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Vay: 2BCF + CFB = 90°

¢) 0,75d

Goi K 1a giao diém cua cac duong thang AD va BC

Tacé ADCA cantai A (vi DA= DC)nén DAC = DCA.
Laicé K + DAC = 90°, DCK + DCA = 90° 0.25
Suyra K=DCK . Vay ADCK cantai D.
Tird6 DK = DC = DA

Tacé CH/I AD = cM _BM _ MH

DK BD DA
Ma DK = DA nén CM = CH 0,25
Lai c6 DO la duong trung truc cia AC nén EA = EC.
Tu d6 suyra ME 1a duong trung binh cia AACH

Vay ME // AB. 0,25

Bai 87. Cho duong tron (O) ¢6 hai dudng kinh AB va MN vuéng géc véi nhau. Trén tia
dbi cua tia MA lay diém C khac diém M. Ké MH vudng goc véi BC(H e BC).

a) Ching minh tar giac BHMO nai tiép.

b) Goi E 1a giao diém caa MB va OH. Chitng minh HO 14 tia phan gi4c cia MHB va
ME.HM = BE.HC.

¢) Goi giao diém cua dudng tron (O) va duong tron ngoai tiép tam giac MHC 1a K (K
khdc M). Chitng minh ba diém C,K, E thang hang.

DAPAN
Bai Pip 4n piém
(3.0 diém)
C
H
K
5
(3 diém)

>
vs)
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V& hinh dung hét phan a) 0,25 diém

a) (1,0 diém)

9

C6 MOB =90°(AB L MN) 0,25
MHB:90°(MHJ_BC) 0,25
Xét ta giac BHMOc6 MOB + MHB =90° + 90° =180° 0,25
ma MHB va MOB & vi tri d6i nhau nén ta giac BHMO ngi tiép 0,25
b) (1,0 diém)
Xét tir giac BHMO nai tiép c6 MHO a gdc noi tiép chin cung MO
va BHO 14 géc noi tiép chin cung BO 0.5
ma MO = BO (quan h¢ giita day va cung) nén MHO = BHO. ’
Do d6 HO la tia phan giac caa MHB.
. . EM HM
Xét AMHB c6 HO la tia phan gidc cva MHB = —=—— (1
phan giac eu 8~ HB 0,25
Xét (0) c6 AMB =90° (gdc noi tiép chdn nira duong tron)
= BMC =90° (ké bd voi AMB =90°).
Xét ABMC vubng tai M va MH 1. BC 0,25
nén MH? =HC.HB HM _ HC (2)
HB HM
EM HC
Tu (1) va(2) suyra —=——< ME.HM =BE.HC (d
U (1) va (2) suy EB - AM (dpem) 0,25
¢) (0,75 diém)
Xét (0) c6 MKN =90° (g6c ngi tiép chan nira duong tron)
Xét duong tron ngoai tiep AMHC c6 MKC =90° (g6c noi tiép chin | g 95
ntra duong tron)
Suy ra MKC + MKN =180° nén ba diém C,K,N thang hang. (3)
Xét (0) c6 MBN =90° (g6c ni tiép chin nira duong tron)
Xét ABHM va ABMC c6 MBC chung; BHM = BMC = 90°
Do d6 ABHM va ABMC dong dang (9.9)
BH HM MC HM _MC HM 0,25
- = P = = =
BM MC BM BH BN BH
. ., ME HM ME MC
LaicO —=——.Suyra —=——
EB BH BE BN
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Xét AMEC v ABENc6 EMC = EBN = 90°; ME _ MC
BE BN

Do d6 AMEC va ABEN dong dang (c.g.c) = MEC = BEN

(hai goc tuwong rng)

Ma MEC +CEB =180° nén NEB+ CEB =180°

Do d6 ba diém C,E,N thang hang. (4)

Tir (3) va (4) suy ra bén diém C,K,E,N thing hang hay ba diém
C,K,E thang hang.

0,25

Bai 88. Tur diém A ¢ bén ngoai dudng tron (0), ké céc tiép tuyén AM, AN véi duong

tron (M, N 1a cac tiép diém). Puong thiang d di qua A cit duong tron (O) tai hai diém

phan biét B,C (O khong thugc (d); B nam giita A va C) va goi H 1a trung diém cua BC.
a) Chung minh cac diém O, H, M, A, N cling nam trén mot duong tron. Xac dinh

tam duong tron di qua 5 diém O, H, M, A, N
b) Chuang minh AM. AN = AB. AC va HA la tia phan giac cua MHN .

¢) Lay diém E trén MN sao cho BE song song véi AM. Chang minh HE // CM.
DAPAN

Bai Pap an Piém

V& hinh dting cho cau a 0,25

5
(3,0
diém)
1a.(1,0 diém)
Xét (O) 0,25

Tacd: AMO =90°( Vi AM la tiép tuyén tai M cua (O))
ANO =90° (Vi AN Ia tiép tuyén tai N cua (O))

Lai c6 BC 1a diy khong di qua O va H 1a trung diém cua BC (gt) 0,25
—OH L BC taiH = AHO =90° (quan hé vuéng gdc giira duong
kinh va day cung)
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=M, H, N thudc duong tron duwong kinh MO (quy tich cung chira 0,25
géc)
=0, H, M, A, N cuing thudc duong tron duong kinh AO.

Tam caa duong tron di qua 5 diém O, H, M, A, N 1a trung diém AO. 0.25

1b.(1,0 diém)

Xét AAMB va AACM 0,25
Co6 MAC la gbc chung

va AMB =MCB (g6c tao bai tia tiép tuyén va day cung va goc noi
tiép cling chan cung MB)

= AAMB ~ AACM (g-0)

_ AM _ AB 0,25
AC ~ AM

—=AM.AM = AB. AC

Ma AM = AN (tinh chat hai tiép tuyén cit nhau)
Suyra: AM. AN = AB. AC

Ta c6 cc diém O, H, M, A, N ciing thude duong tron duong kinh AQ | 922
(ching minh trén)

Ma AM = AN (chang minh trén)

— AM = AN ( tinh chét)

ek s . 0,25
= MHA = NHA ( hai gdc ndi tiep chan hai cung bang nhau)

Do d6 HA 1a tia phan giac cua MHN

1¢.(0,75 diém)

. 5 2
Theo gia thiet AM//BE nén MAC = EBH ( dong vi) (1) 0.25

Do 5 diém A, M, H, O, N cling thuoc mot duong tron nén:
MAH =MNH (hai goc noi tiép chin cung MH) (2)

0,25
Tu (1) va (2) suy ra EBH =MNH hay ENH = EBH

— ti gidc EBNH noi tiép

T S , 0,25
= EHB = ENB ( hai géc ndi tiep cung chan cung EB)

Ma ENB = MCB (gdc ndi tiép chan cung MB)
— EHB=MCB ma hai goc & vi tri d6ng vi
= EH // MC.
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Bai 89. Tur diém M nam ngoai dudng tron (O) vé 2 tiép tuyén MP va MQ véi dudng tron
(P va Q la 2 tiép diém) va mot cat tuyén MAB (A nam giita M va B), goi I 1a trung diém

cua AB.

a) Chimg minh 5 diém M, P, O, I, Q cting thuc mot dwong tron.
b) PQ cat AB tai E. Chiing minh rang MP? = ME. MI
c) Qua A ké duong thang song song vai MP cat PQ, PB lan luot tai H va K. Chirng minh

rang KB = 2.HI
DAPAN
Bai N@i dung Piém
V& hinh dung dé lam cau a
M
0,25
al Xét (0) c6 I1a trung diém cua diy AB khong di qua O (gt)
= Ol L AB tai | = MIO = 90° (quan hé vudng gdc giita duong kinh | 0:25
va day)
Ta c6: MPO = 90° (Vi MP 1a tiép tuyén caa (O) tai P)
5a MO0 = 90° (Vi MQ Ia tiép tuyén cia (O) tai Q) 0.25
(1,0d) | = |, P, Q thudc dudng tron duong kinh MO (quy tich cung chta goc) 0.5
= M, P, |, O, Q cung thudc duong tron duong kinh MO. 0’25
b/ Tacd: M, P, I, O, Q cung thuéc duong tron duong kinh MO
5h (c/mcéu a)
(1.0d) =MQP = MIP (hai goc ndi tiép ciing chan cung MP cua duong tron | 0,25
’ duong kinh MO) , , o
Xét AMPQ c6 MP = MQ (Tinh chat 2 tiép tuyén cat nhau cua (0))
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= AMPQ céan tai M 0,25
—MQP = MPQ=MPQ = MIP hay MPE = MIP
Xét AMPE va AMIP c6: PME 14 géc chung; MPE = MIP (c/mtrén) | 0,25
— AMPE ~ AMIP (g.¢)

0,25
:mzﬁ: MP? = ME.MI
Ml MP

¢/ Vi AH // MP (gt) =AHQ = MPQ (2 gbc dong vi)
Ta co: tr giac MPIQ noi tiép dudng tron duong kinh OM (c/m cau a)
= MIQ = MPQ (2 gdc ni tiép cuing chin cung MQ)
= AHQ = MIQ hay AHQ = AIQ 0,25
Xét tir giac AHIQ c6 AHQ = AIQ ma | va H thudc ciing 1 nira mat
phing bd AQ nén tir giac AHIQ néi tiép (quy tich cung chira gdc)
5c | = AQH = AIH (2 g6c ndi tiép cung chin cung AH)
(0,75d) | Xét (O) c6 AQH = ABP (2 gbc ndi tiép cuing chin cung AP)
= ATH = ABP ma la 2 g6c nay & vi tri ddng vi = HI // BP
Xét AABK c6: HI // BK (¢/m trén)
I 14 trung diém cua AB (gt)
—=H la trung diém cua AK
= HI la duong trung binh cia AABK
= BK = 2H]I (Tinh chat duong trung binh cua tam giac) 0.25

0,25

Bai 90. Cho (O; R) va diém A nam ngoai dudng tron véi OA > 2R. Tir A vé hai tiép tuyén
AB, AC cua duong tron (O) (B, C la tiép diém). V& day BE cua duong tron (O) song song
v6i AC; AE cit (O) tai D khac E; BD cit AC tai S. Goi M 1a trung diém cta doan DE.

a) Ching minh nam diém A, B, C, O, M ciing thudc mot dudng tron
b) Chirng minh SC? = SB.SD
¢) Hai duong thiang DE va BC cit nhau tai V; duong thang SV cét BE tai H. Chitng minh
ba diém H, O, C thang hang.
DAPAN

Cau Néi dung piém

0,25
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4.1a

Chieng minh A, B, C, O, M cung thugc mot dwong tron
Xét (O) c6 DE la day cung; M la trung diem cua DE

suy ra OM 1L DE

Tac6 OBA =90° (AB Ia tiép tuyén caa (O) tai B)

OCA =90° (AB la tiép tuyén cua (O) tai C)

OMA =90° (OM L DE)

Do d6 A, B, M, O, C cung thugc duong tron duong kinh OA

0,25

0,25

0,25
0,25

4.1b

Chitng minh va SC? = SB.SD

Xét ASCD va ASBC c6

BSC chung;

DCS = CBS (g6c noi tiép, gac tao bai tiép tuyén va day cung cing chan
cung DC)

Do d6 ASCD ~ ASBC (g.9)
sC_sb

=22 =22 5SC’=SDSB (1)
SB SC

0,25

0,25
0,25
0,25

4.1c)

Chitrng minh ba diém H, O, C thing hang.

C6 SAE = AEB (hai gbc so le trong cua BE // AC)

Xét (0) c6 ABS=AEB (g6c noi tiép va goc tao boi tia tiép tuyen va
day cung chan cung BD)

Suy ra SAE = ABS

Xét AASD va ABSA c6

BSA chung; SAE = ABS (cm trén)

Do d6 AASD ~ABSA (g9.9) = SA_SD < SA*=SDSB  (2)
SB SA
Tu (1) va (2) suy ra SA =SB (3)
. , . EH EV . ..
Xét AEHV c6 EH // SAnén — =—— (hé¢ qua dinh ly Talets)
SA VA

Tuong t: 22 = BY hico EY _BY e jac)
SC VC VA VC
Do dé HB = HE 4)
SC SA
Tur (3) va (4) suy raHB = HE
suy ra OH L BE (qua h¢ gitra duong kinh va day cung)
Lai c6 OC L AC (AC la tiép tuyén cua duong tron)

VaBE // AC

0,25

0,25

0,25
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Vay H, O, C thang hang.

Bai 91. Cho tam giac nhon ABC(AB<AC) ndi tlep duong tron(O), cac duong cao BD va
CE cat nhau tai H. Goi F va K lan luot 13 giao diém cua AH véi BC, DE.
a) Ching minh: Tt giac ADHE noi tiép duong tron va xac dinh tam | cua duong
tron.

b) Chirng minh : DB la phén giac cta goc EDF va KH _ DK
HF  DF

c¢) Ching minh BK L CI.
DAPAN

. Pap an piém
Bai 5

0,25

V¢ hinh ding cho cdu a

(3,0 d) | ) 1,0 diém
Taco AEH = ADH = 90° (vi BD L AC; CE L AB) 0,5
= A, E, H, D cling thugc duong tron duong kinh AH 0,25
= Tu gidc AEHD nai tiép duong tron dudng kinh AH ¢c6 tam | 1a
trung diém ciia duong kinh AH. 0,25

b) (1,0 diém)

Xét dudng tron ngoai tiép tir giac ADHE c6

EAH = EDH( 2 gbc noi tiép ciing chin cung EH)
Xét A ABC ¢6 2 duong cao BD va EC cét nhau tai H
—=H latruc tim A ABC= AF_1BC 0,25
Vi BD, AF la duong cao cua A ABC nén
AFB = BDA = 90°

— A, D, F, B cling thudc duong tron dudng kinh AB 0,25
= Tu gidc ADFB la tir giac noi tiép (dinh nghia tir giac noi tiép)
— BAF = BDF (2 g6c ndi tiép cung chan BF )

= EDH = BDF =DH la tia phan giac ctia EDF 0,25
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DH la duong phan giac trong cia A KDF = % = %( 1)

0,25

c) (0,75 diém)

Goi M 1a giao diém cua duong thang BK va IC
Xét duong tron (1) c6 ETH = 2EDH (goc ¢ tam va gdc noi tiép
cuing chan cung EH)

2EDH = EDF (do DH la tia phan giac caa EDF (cmt))

—EIH = EDF

Chtring minh twong tu nhu cau b ta c6 EFI = KFD

A EFles A KFD(g.09) Vi ETH = EDF va EFI = KFD
_FE_Fl L FK.FI=FE.FD @3

FK

Chung minh tuong tu ti giac AEFC noi tiép = BEF = ACF ( goc
trong cua tt giac noi tiép bang goc ngoai tai dinh doi dién)

Chung minh tuong tu tir giac ABFD I tir giac noi tiép—=FDC =
ABC

( gdc trong cua tir giac ndi tiép bang goc ngoai tai dinh d6i dién)
A BEF<~ A DCF(g.g) VIBEF = ACF (cmt) va FDC = ABC (cmt) | 025

_, FB _FE _FBFC=FDFE (4)
FD
Tir (3) va (4) =FK.FI =FB.FC — K _FB
FC Fl
Vi %:% va KFB = KFC = 90° (do AF L BC)

= A FBK<~ A FIC(c.g.C)
— FKB = FCI =T giac FKMC la t& giac ni tiép (goc trong cua | 0,25
tir giac bang goc ngoai tai dinh ddi dién)
—KMC + KFC = 180°

Ma KFC = 90° (do AF 1. BC)=KMC = 90°= BM_LIC 0,25

Bai 92. Cho AABC co ba goc nhon néi tiép duong tron (O;R). Cac duong cao AD, BE,
CF cua tam giac cat nhau tai H. )

a) Chang minh: Ta giac BCEF noi tiep.

b) Goi I 1a diém dbi xing ctua A qua O va M 1a trung diém cua BC.

Chung minh: Tu giac BHCI Ia hinh binh hanh va AH = 2MO

¢) Goi N 1a trung diém cta EF. Chang minh: R.AN = AM. OM

DAPAN
Bai Pap 4n piém
V& diing hinh cho céu a (0,25 diém) 0,25
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Bai

Piém

Bai 5
(30
diem)

a) (1,0 diém)

Xeét tir giac BCEF co:
BEC=BFC= 90°(Vi BE L AC,CF L AB)

0,5

— 2 dinh E va F k& nhau cung nhin canh BC duéi 1 goéc Vuong )

0,25

Nén t glac BCEF noi tiép ( Dau hiéu nhan biét tir giac noi tiép)

0,25

b) (1,0 dlem)

C6 ACI=90°(Géc ndi tiép chin nira dudng tron (0)) = CI L
AC

C6 BE 1 AC (gt) = CI// BE (quan hé vudng goc - song song)
Co H e BE nén Cl // BH

0,25

C6 ABI=90° (Goc ndi tiép chan nira duong tron (0))= Bl L
AB

Ma CF L AB (gt) = BI//CF (quan hé vuong goc - song song)
CoOH e CF=BI//CH

0,25

Xét tir giac BHCI c6:

CI /I BH (cmt)

Bl // CH (cmt)
= tir gisc BHCI 14 hinh binh hanh (D4u hiéu nhan biét hinh
binh hanh - T gidc ¢ cac canh dbi song song)

0,25

Xeét AAIH c6:
AO = OI (Béan kinh cua duong tron (O))
BM = MC (gt) ; BHCI la hinh binh hanh (cmt)
= HM = Ml (T/c hinh binh hanh)
= OM Ila duong trung binh cia AAIH (B/n dudng trung binh
clia tam giac) = AH = 20M (tinh chat dudng trung binh ctia
tam giac)

0,25

¢) (0,75 diém)

C6 ttr gidc BCEF néi tiép (cmt)

= B: +FEC =180° (tinh chat tir giac ndi tiép)
Ma FEC+E: =180°(2 goc ké bu) suy ra B = E;
Xét AABC va AAEF cé:

0,25

9
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Bai Pap 4n piém
A : chung
B. =E: (cmt)
Do d6 AABC«» AAEF (g.9)
AM 14 trung tuyén ctia AABC (Vi M la trung diém ctia BC)
AN 12 trung tuyén ctia AAEF (Vi N 1a trung diém cua EF)
AB AM . o aA . A
k= AE- AN (T/c hai tam giac dong dang - Ti s0 trung
tuyén bang ti sb ddng dang) (1)
Xét tir gidc AEHF ¢0 :
AEH = AFH =90° (Vi BE LAC, CF L AB, H eBE, H €CF)
= AEH + AFH =180°
= T\ gidc AEHF ndi tiép ( Dau hiéu nhan biét tir gidc noi tiép)
— AFE = AHE ( 2 goc ndi tiép cung chin AE cua dudng tron
ngoai tiép tir gidic AEHF) 0,25
C6 AFE=ACB ( Cung bu véi EFB do tir giac BCEF noi tiép)
Ma ACB = AIB ( 2 goc ndi tiép ciing chin ABctia dudng tron
(O;R))
Nén AIB = AHE
Xeét AABI va AAEH co:
AIB =AHE (cmt)
ABI = AEH =90°
Suy ra AABIAAEH (g.9) = 28 = AL /0 hai tam gide
AE AH
dong dang)
\ _ _ . _ AB R
Ma Al =2A0=2R ; AH=20M (cmt) = —=—(2)
AE OM
AM R 0,25
Tu (1) va (2) suyra —=——=R.AN = AM. OM
AN OM

Bai 93: Cho duong tron (O) véi day BC cb dinh (BC < 2R), diém A trén cung I6n BC (A
khéng tring véi B, C va A khong 1a diém chinh giira cung). Goi H 14 hinh chiéu cua A trén
BC, E va F lan luot 12 hinh chiéu cia B va C trén duong kinh AA’.

a) Chung minh rang tr giac BHEA noi tiép va HE L AC.

b) Chung minh HE.AC = HF. AB.

¢) Khi A di dong, chizng minh tim dudng tron ngoai tiép tam giac HEF cé dinh.

DAPAN

Bai

Pap an

Piem
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V& hinh dang cho phan a

N P 0,25

a) (1,0 diém)

Xét tir giac BHEACO BHA =BEA = 90° (gt) 0,25

= BHEA noi tiép duong tron duong kinh AB(2 dinh H, E cling

nhin canh AB dudi 1 géc vudng) 0:25

5 Tacé A'AB= A'CB (2 goc noi tiép chan cung A’B) 0.25
(2,75 diém) | va A'AB = CHE (ciing bl v6i BHE)= A'CB= CHE

— A’C//HEma A’C L AC (gbc ACA’=90° gbc noi tiép chan

nura duong tron) 0,25

= HE 1 AC

b) (1,0 diém)

C6: AFC= AHC (= 90° ma dinh F va H ké nhau cuing nhin canh

AC 0,25

= AHFC noi tiép. 0,25

— EFH= ACB (g6c néi tiép cling chan AH) (1)

C6 t giac ABHE ndi tiép = FEH = ABC (cuing bl véi AEH) (2) 0.25

Tur (1), (2) = AHEF dong dang véi AABC (g.g)

— %:%: HE.AC = HF.AB 0,25

¢) (0,75 diém)

Goi M, N, P lan luot 14 trung diém cua BC, AB, AC.

Vi MN // ACvaHE L ACnénHE L MN. 0,25
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Mt khac N cach déu 2 diém H, E = MN la dudng trung truc cua
doan thang HE.

Chting minh tuong tu MP [a dudng trung truc cia doan thang HF.

Tu (3) va (4) = dpem

. 0,25
Vay M la tam duong tron ngoai tiep AHEF. (3)
C6 BC ¢6 dinh ma M 1a trung diém BC.
= M cb dinh khi A di chuyén trén cung BC 16n. 0,25

Bai 94. Cho duong tron (O) va mot diém A nim ngoai duong tron. Tir A ké hai tiép tuyén
AB va AC va cat tuyén AMN khong di qua tim vé&i duong tron (B, C, , N thudc duong
tron (O) , M nam gitta A va N). Goi I 14 trung diém cia ddy MN va K la giao diém thir
hai cua tia CI voi dudng tron (O).

a) Chung minh tir giac ABOC noi tiép va ABC = AlC.
b) Ching minh OI vudng goc voi BK .

¢) Puong thiang OI va tiép tuyén ciia dudng tron (O) tai M, chung cit nhau tai D. Ching
minh ba diém B, C , D thing hang.

9

DAPAN
Bai Pap an Pi¢m
4.1.V& hinh dtng dé. lam cau a:
0.25
5
(3,04d)
a) Chirng minh tir giac ABOC néi tiép va ABC = AIC. (1,0diém)
Ta co: AB, AC 12 hai tiép tuyén cia (O) (gt) 0.5
— ABO = ACO = 90° ’
T giac ABOC c6: ABO + ACO =90° +90° =180° 0.25
= tir gidc ABOC ndi tiép duong tron duong kinh AO. ’
Trong (O) ¢6 I 1 trung diém cuia MN = Ol LMN = AlO = 90° 0.25
= | thudc duodng tron duong kinh AO. ’
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Trong dudng tron dudng kinh AC suy ra ABC = AIC (hai goc noi tiép

cuing chin cung AC) 0,25
b) Trong (O) suy ra BKC = ABC (hé qua gdc tao bai tia tiép tuyénva | 0:25
day)

maABC = AIC (c/m cau a) 0,25
suy ra BKC = AIC

= BK // AN.

Lai c6 Ol L AN nén Ol L BK 0,25
¢) C6 AB = AC (t/c tiép tuyén cit nhau) 0,25

va OA = OB (ban kinh)
= OA la duong trung truc cua BC = BC L AO.

Ap dung hé thire lwong trong tam gia ¢ vudng ta c6 OH.OA = OB? =
R? 0,25
Tuong tu c6 O1.OD = R?

OH OD
suyraOH. OA=01.0D = —=—

ol OA 0.25
Suy ra AOHD ~ AOIA = DHO = AIO =90° ’
= DH L AO
ma BC L AO (cmt) 0,25

nén B, C, D thang hang.

Bai 95. Tur diém M nam ngoai duong tron O , v& cac tiép tuyén MA, MB v&i duong
tron O (A Blacac tiép diém) va cat tuyén MCD khong di qua O (diém C nam gitta
M va D). ‘ ’
a) Chang minh rang tir gidc MAOB ndi tiép.
b) Goi giao diém cia MO va AB la H . Chiang minh MO L. AB va AMCH ~ AMOD
¢) buong thing MO cit O tai | va K (I nim gita M va K).

Chang minh  MK.HI = MI.HK .

DAPAN
DAPAN

Cau Pap an Diem

1 Hinh vé ding: 0,25 diém
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a) (1,0 diém)

C6 MAO =90° (MA la tiép tuyén cua (O) tai A)
C6 MBO =90° (MB la tiép tuyén cia (O) tai B)

0,5

Xét tir gidc MAOB c6 MBO + MAO =180"

0,25

Ma hai géc MBO ; MAO & vj tri d6i nhau
Do d6 tir giac MAOB ndi tiép.

0,25

b) (1,0 diém)

C6 MA = MB (tinh chat hai tiép tuyén cit nha cua (O))
OA=0B=R

Suy ra MO la duong trung truc cia AB = AH 1 MO

0,25

Xét (O) c6 ADC = MAC (gbc ndi tiép va goc tao boi tia tiép
tuyén va day cung ciing chin AC)

Xét AMAC va AMDA ¢6
ADC = MAC (cm trén)

DMA chung

Do 46 AMAC ~ AMDA (g.9)

0,25

MA MD
= —=—< MA*=MC.MD
MC MA

0,25
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Xét AMAO ¢c6 MAO =90°, AH L MO suy ra MA?2 = MH.MO

Lai c6 MA’ = MC.MD

N&n MH.MO = MC.MD = M¢ _ MO
MH MD
DMO chung

MH MD 0,25

Do d6 AMCH -~ AMOD (c.g.c)

¢) (0,75 diém)

Do ¢6 AMCH -~ AMOD (c.g.c)
= MCH =MOD (hai géc trong ung) 0,25

= HCD = DOK (ké bu v6i MCH = MOD)

. ] 1 . R ,
Xét (0O) co DCK = > DOK (goc ndi tiép va goc ¢ tam cung chan
DK )

1 0,25
Do @6 DCK = > HCD suy ra CK la tia phan giac cia DCH.

Xét (O) c6 KCI=90° = CK L CI

Suy ra CI 1a tia phan giac caia HCM

Xét AHCM c6 CI la tia phan giac cia HCM = CH_Hl
CM IM

C¢6 CK 1a tia phan giac ngoai cua AHCM = g—H _KH

= 0,25
M KM
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Bai 96. Tu diém A c6 dinh nim ngoai duong tron (O; R), ké cac tiép tuyén AB ; AC va
cat tuyén ADE vdi duong tron (B; C thudc (O); D nam gitta A va E; O khong thudc DE).

Goi I 1a trung diém cua DE; H 1a giao ciia AO va BC.

a)Chtrng minh: 5 diém A, B, 1,0, C cung thudc 1 duong tron. Xac dinh tdm cua duong

tron do.
b)Ching minh: AD. AE = AH. AO )
¢)Qua I ké duong thang song song BE cat BC tai M. Ching minh: MD L BO

DAP AN
Bai Pap an Piém
V¢ hinh dung cau a
0,25
Bai 5
(30
diem)
a) Xét (O) c6 Ol thude duong kinh
day DE khong qua tam
I 1a trung diém cua DE 0,25
— Ol 1L DE (DL lién hé vudng goc gitta duong kinh va day)
C6 ABO=90" (vi AB la tiép tuyén)
OIA=90° (vi Ol LDE ) 0.5
OCA=90° (vi AC la tiép tuyén) ’
:>ABOvaIO:ACO:90° 0,25
=3 di@m B, I, C cung thudc duong tron duong kinh AO
= 5diém A, B, I, O, C cung thudc 1 duong tron 0,25
b)Xét A ABD va A AEB c6 A chung
R 1
ABD =AEB (cung = = sd BD
| (cung= > s ) 0,25
= A ABD dong dang A AEB (g- 9)
AB AD 0,25
=——=""= AB?2=AD. AE (1)
AE AB ) ) o
Xét (O) co AB = AC (tinh chat 2 ti€p tuyén cat nhau)
OB=0C=R 0,25
= AO la duong trung tryc cua BC = AO L BC tai H
Xét A ABO vudng tai B, c6 BH 1a duong cao
— AB2=AH. AO (2) 0,25
Tu (1) va (2) suy ra AD. AE = AH. AO
168
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C

Xét duong tron di qua 5 diém c6

ABC = AIC (2 gbc ndi tiép cung chin cung AC)

C6 M1 // BE nén BED =MID (d vi)

Lai c6 BED =BCD (2 gdc ndi tiép cung chin cung BD cua (0))
Khi dé6 MID =MCD

Xét tir giac DMIC ¢6 MID=MCD ; ma 2 dinh I va C ké nhau cling
nhin doan DM duéi 1 goc khong doi

= tir giac DMIC ndi tiép = DIC=DMC (2 gbc ndi tiép cing chin | 0,25
cung DC)

0,25

Ma ABC = AIC (cmt)
Do d6 ABC=DMC ; lai dong vi = DM // AB ; ma AB L BO 0.95
Vay DM 1 BO ’

Bai 97. Cho tam giac nhon ABC (AB < AC) ndi tlep duong tron (O), cac duong cao BD
va CE cit nhau tai H. Goi F va K lan luot 1a giao diém cua AH véi BC, DE.
a) Chting minh: T giac ADHE ndi tiép dudng tron va xac dinh tdm I ctia dudng tron.

b) Ching minh : DB la phéan giac cua goc EDF va KH _DK
HF DF
¢) Ching minh BK L CI.
DAPAN
Bai Néi dung cin dat Piém
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Céaub
(3,0 d)

V& hinh dung cho cdu a

0,25

a) 1,0 diém

Taco AEH = ADH = 90° (vi BD L AC; CE L AB)
= A, E, H, D cung thudc dudng tron duong kinh AH
= T giac AEHD ndi tiép dudng tron duong kinh AH
¢6 tam I 13 trung diém cua dudng kinh AH.

0,25
0,25
0,25
0,25

b) (1,0 diém)

Xét dudng tron ngoai tiép tir giac ADHE co

EAH = EDH( 2 gbc noi tiép cting chin cung EH)
Xét A ABC c6 2 dudng cao BD va EC cit nhau tai H

=H la tryc tam A ABC= AF_LBC

Vi BD, AF la duong cao cuia A ABC nén

AFB = BDA =90°

= A, D, F, B cung thugc duong tron duong kinh AB

= Tu giac ADFB 1a tir giac noi tiép (dinh nghia tir gidc noi tiép)
= BAF = BDF (2 gbc ndi tiép cung chin BF)

= EDH = BDF =DH la tia phan giac cia EDF

DH la duong phan gidc trong cia A KDF = AK_ % (1)

0,25

0,25

0,25

v HF
c) (0,75 diém)

Goi M 1 giao diém cuia duong thang BK va IC

Xét duong tron (I) c6 ETH = 2EDH (gbc & tAm va goc ndi tiép cung chin
cung EH)

2EDH = EDF (do DH la tia phan giac ctia EDF (cmt))

—ETH = EDF

E——

Chirng minh tuong ty nhu cau b ta c6 EFI = KFD

—~

A EFles A KFD(g.9) Vi ETH = EDF va EFI = KFD
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_FE_F L FK.FI=FE.FD(3)
FK  FD

Chtrng minh tuong tu tt giac AEFC ndi tiép = BEF = ACF ( g6c trong
clia ttr giac ndi tiép bang goc ngoai tai dinh dbi dién)

Chung minh tuwong tu tir giac ABFD 14 tir gidc noi tiép—FDC = ABC

( gbc trong cia tir gidc ndi tiép bang gdc ngoai tai dinh ddi dién)

A BEFe~ A DCF(g.g) VIBEF = ACF (cmt) va FDC = ABC (cmt)

_ FB_FE L FBFC=FDFE (4
FD FC
FK FB
Tur (3) va (4) =FK.FI =FB.FC = -~ _FB
u(3)va(d) = ~FCFI 0,25
Vi %:% va KFB = KFC = 90° (do AF 1 BC)

= A FBKe~ A FIC(C.g.C)
— FKB = FCI =Tt giac FKMC 1a ttr giac ndi tiép (gbc trong cua tir gic

bang goc ngoai tai dinh dbi dién)

0,25
—KMC + KFC = 180°
Ma KFC = 90° (do AF L BC)=KMC = 90°= BMLIC 0.5
Bai 98. Cho dudng tron (O; R) ¢ duong kinh AB, diém C trén cung AB (C khac A, B). M
1a diém bat ky trén cung nho AC (M khac A, C), BM cit AC tai H. Goi K 1a hinh chiéu
vuodng goc cua H trén AB.
a) Ching minh t giac BCHK noi tiép
b) Chang minh ACM=ACK | tir 46 suy ra MC. HI = MH. CI v6i I 1a giao diém
cua CK véi MB.
¢) Goi d la tiép tuyén cua (O) tai diém A , kéo dai BM cét d tai S, P ndm gitta A va S sao
cho % = % . Chimg minh duong thang PB di qua trung diém cta doan thang HK.
DAPAN
Néi dung piém
V& hinh dung dé 1am duoc cau a
0,25 0,25
C
M
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trong tam giac) = MC.HI =MH Cl

Ta co: ACB =90°(G6c ndi tiép chin nira duong tron (O) ) 0.25
hay HCB =90°
a)
Lod HKB =90° (K 1a hinh chiéu cua H trén AB) 0,25
X6t tir gidc BKHC c6: HCB + HKB = 180°, ma chung 13 2 goc déinhau | 02
— Tu gidc BKHC noi tiép. 0,25
Ta c6 tir giac BKHC noi tiép
= HCK =HBK (cung chin cung HK)
0,25
hay ACK = MBA
b) ,
Ma MCA = MBA (cung chan cung AM cua duong tron (O)) 0,25
104
= ACM = ACK 0,25
A ] MC _MH . A
= CH la phan giac cia goc MCK = T W( Tinh chat duong phén giac
0,25

c) Goi N la giao cua BP va HK.
AM BM _AM BM

Ta co: =—= (OB = R)
AP R AP OB
AM AP
=>—=——
BM OB d
Xét APAM va A OBM co: c
sILM
AM AP A H
—— =— (cm ¢ trén) o
BM OB _
A K o B
PAM = MBA (cung chan cung AM caa (O))

9
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= APAM ~ A OBM (c.g.c)
c) AP PM
= — =

OB OM
0,75 d
— AP=PM (viOB=0OM =R) (1)
= AAPM can tai P 025
= PAM =PMA
Vi AMB =90° (Géc néi tiép chan nira duong tron (0) )
— AMS =90° (Hai goc ké bu)
= AAMS vudng tai M = MAS +ASM =90°

Ma PMA+PMS =90° = PMS =PSM

= APSM cén tai P= PM =PS (2) 0,25

Tir (1) va (2) = PA=PS

Lai c6: HK // AS (cung vudng goc vai AB)

_, NH _NK (cing bang BN theo hé qua ciia dinh Ii ta Iét)
PS PA BP

= NH=NK

— PB di qua trung diém cua doan thang HK

Lai co: HK // AS (cung vudng goc véi AB)

_, NH_NK (cting bang BN theo hé qua caa dinh Ii ta 1ét)
PS  PA BP

= NH=NK

: 3 . 0,25
= PB di qua trung diém cuia doan thang HK

Bai 99. Cho ntra duong tron (O) dudng kinh AB. Trén nira dudng tron (O) lay diém C sao
cho AC < BC (C khac A). Céc tiép tuyén tai B va C cua (O) cit nhau ¢ D, AD cit (O) tai
diém E (E khac A).

1) Chtrng minh rang t&r giac BDCO nai tiép duong tron va BE2 = AE. DE.
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2) Qua C ké duong thang song song vai BD cit AB tai H, DO cit BC tai F. Ching
minh rang ta giac CHOF nai tiép duong tron.
3) Goi | 1a giao diém cuia AD va CH. Chirng minh rang | 1a trung diém ctia CH.

DAPAN
Bai Pap 4n piém
D
C
2
i\
|
F
1
A H 0 B

V& hinh dung hét phan a) 0,25 diém.

a) (1,0 diém)

Xét tir giac BDOC ¢6: DBO = 90°( BD la tiép tuyén (O) tai B) 0,25

DCO = 90°( CD latiép tuyén (O) tai C)
=2 diém C va B thudc dudng tron duong kinh OD ( quy tich cung chira goc) 005
S =t giac BDCO ngi tiép duwong tron dwong kinh OD ( ti# gide ¢é 4 dinh thugc ’
(3 diém) | duong tron)

Xét (0) c6 AEB = 90°( gdc noi tiép chan nta dudng tron) 0,25

= AF | EB

Xét AABDvudng tai B ( BD la tiép tuyén (O) tai B, c6 AE | EB 0,25

Nén BE? = AE.ED ( hé thitc canh va duong cao trong tam giac vudng)

b) (1,0 diém)

Taco: CH// BD (gt) ; AB L BD (cmy 1a)

= AB L CH = CHO = 90° 0,25

Xét (0): DC = DB (t/c hai tiép tuyén cit nhau)
OC =0B (=R) 0,25

= DO la trung truc cua CB
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=DO .1LCB = CFO =90

Xet tir gidc CHOF, ta c0:
CHO + CFO =90° + 90° = 180°

CHO, CFO 1a 2 goc dbi nhau o
Suy ra tir giac CHOF n¢i (dpcm).
¢) (0,75 diém)
Tacé: CH// BD (gt) = C, = B; (slt) (1)
Vi DC = DB nén ADCB cén tai D, suy ra:
C, = B; (tinh chat) (2)
Tu (1), (2) = C, = C, = CB lap/g CHD 0,25
Xét (0): ACB = 90° = AC L CB
— CA la p/ ngoai tai C cua AICD
Xét AABD c6 HI // BD, suy ra: % - % 4)
‘ Cl _HI 025
Tr (3), 4) = b - BD
Ma CD = BD nén, suy ra Cl = IH. Do d6 1 1a trung diém cua CH 0,25

Bai 100. Cho duong tron tam O, ban kinh R. Tir mot diém M & ngoai duong tron, ké hai
tiép tuyén MA va MB véi dudng tron (A, B 1a cac tiép diém). Qua A, ké duong thing
song song voi MO cit duong tron tai E (E khac A), dudng thang ME céat dudng tron tai F
(F khac E), duong thang AF cat MO tai N, H 1a giao diém ciia MO va AB.

a) Ching minh: Tir gidc MAOB ndi tiép duong tron.

b) Chirng minh: MN? = NF.NA va MN = NH.

2
¢) Chirng minh: H—82 _EF =1.
HF* MF
DAPAN
Bai Pap 4n Pi¢m
V& hinh dung cau a
Hinh vé
(0,25diém)

0,25
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A

/ ’E

Céau a
(1,0 diem)

Chitng minh ti gidc MAOB ndi tiép , , ‘

Xét duong tron (O) c6 MA, MB 13 hai tiép tuyén (A, B lan luot
13 hai tiép diém) = MAO = MBO =90°

Xét tir giac MAOB ta c6: MAO + MBO =90° +90° = 180°

Ma hai goc MAO,MBO dbi nhau nén tir giac MAOB noi tiép.
(Tt giac co tong hai goc ddi bang 180°)

0,5

0,5

Cau qb
(1,0 diém)

Chitng minh: MN? = NF.NA va MN = NH

C6 AEF = FAM (Géc noi tiép va goc tao bai tia tiép tuyén va day
cung chin cung AF cua dudng tron (O))

FMN = AEF (Hai goc so le trong cia AE/MO) = FMN = FAM
Xét AMNA va AFNM c6: MNF chung; FMN = FAM

= AMNA ~AFMN (g.9)

_ MN _ NA _ MN2 = NF.NA (1)
FN  MN

0,25

0,25

C6 MA = MB (tinh chat 2 tiép tuyén cat nhau) va OA = OB =R
= MO la duong trung tryc cia AB =AH L MO va HA =HB
Xét AMAF va A MEA c6: AME chung; MAF = AEF
MA MF
= AMAF ~ AMEA (g.9)= —— = —— = MA?* = MFME
ME MA
Ap dung hé thirc luong vao AMAO vudng tai A, dudng cao AH
ME MO

c6: MA?2= MH.MO = MEMF=MH.MO = —=—
MH MF

= AMFH ~AMOE = MHF = MEO (hai géc twong trng)
Vi BAE 14 goc vudng ndi tiép (O) nén E, O, B thang hang

= FEB = FAB(: %deB) = MHF = FAB

= ANH + NHF = ANH + FAB=90" = HF | NA

Ap dung hé thirc luong vao ANHA vudng tai H, dudong cao HF
c6: NH? = NF.NA (2)

Tur (1) va (2) = NM? = NH> = NM = NH

0,25

0,25
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Ap dung hé thirc luong vao ANHA vuéng tai H, dudng cao HF

c6: HA? = FA.NA va HF? = FAFN 0,25
Cauc 2 2
C | HB? HA? FANA NA
0,75 diém)| MAHA=HB = = -T2 _ _
(0,75 diem) HFZ  HFY FAFN NF 0.5
- ~ EF FA . ’
Vi AE /[ MN nén—— = — (h¢ qua cua dinh 1i Ta-lét)
MF  NF 0,25

HB> EF NA FA NF
- 2 — = — = :1
HF® MF _NF_NF _NF

Bai 101. Tir diém M niam ngoai dudng tron (O) v& hai tiép tuyén MA, MB véi dudng tron
(0) (A va B 12 hai tiép diém)
a) Chirng minh tr giac MAOB ndi tiép
b) Tir M ké cat tuyén MCD véi dudng tron (C nam gitta M va D), tia MD nam giita
hai tia MA va MO. Tia MO cét AB tai H. Ching minh: MC. MD = MH. MO
¢) Qua C ké duong thelmg song song voi AD cit AM tai I, cit AB tai K. Chtrng minh
C 1a trung diém cua IK.

DAPAN
Bai bap an Pi¢m
Hinh vé
0,25
5
a) Chirng minh tir giac MAOB néi tiép
Xét duong tron (O) ta co: 0.25
MA 14 tiép tuyén tai A= MAO =90°
MB 12 tiép tuyén tai B = MBO = 90° 0,25
Xét tir giac AMBO c6: MAO +MBO =180° 0.25
Ma hai géc ndy & vi tri d6i nhau 0’ o5
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Suy ra tr giac AMBO ndi tiép duong tron

b) Chirng minh: MC. MD = MH. MO
Xét AMAC va AMDA co:

AMD la gbc chung

MAC = MDA ( gbc tao boi tia tiép tuyén va day cung va goc noi tiép
cung chin cung AC cua duong tron (O)) 0,25
=> AMAC » AMDA (g.g) = WA _ MD

MC MA 0,25

=>MC. MD = MA? (1)

Ta c6: AM = MB (tinh chét hai tt cit nhau); 0,25
OA=0B (viA; B € (0))
Suy ra: OM la dudng trung truc cia AB => OM L AB 0,25

AAMO c6 MAO =90° (gt) va AH L. OM (cmt)
Nén MA? = MH. MO (2) (HTL trong tam giac vuong)
Tu (1) va (2) suy ra: MC. MD = MH. MO
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¢) Chirng minh C 1a trung diém ciia IK.
Goi E 1a giao diém ciia MD va AB
Theo hé qua cua dinh li Talet ta co:
IC /1 AD =S _MC gy
AD MD
ck /1 AD = K ZCE (5
AD ED 0,25
Lai c6 MC. MD = MH. MO:%:w.
' MO MD
Khi d6 AMHC«»AMDO (c.g.c) = MHC =MDO (3)
=Tu giac OHCD ndi tiép
— OHD =0CD (4) (2 gbc ndi tiép cing chin cung OD)
Mit khac: OCD=0DC (5) (Do tam giac OCD cén tai O)
+ Tu (3), (4), (5) suy ra MHC =OHD = CHE = EHD (viOM _L AB) 025
CH EC
=> HE la tia phan giac cia goc CHD = —=——(7
a tia phan giac cia goc HD ~ ED (7)
+ Lai c6 MH L HE = HM la tia phén gidc cua goc ngoai tai dinh H cta
-/ H M
tam giac CHD = CH _Mc (8)
HD MD
EC MC
+ Tuw (7) va (8 —=—0
u (7) va (8) suy ra D MD( )
IC CK
+Tu (1), (2), (9 —=——=1C=CK
(1), (), (9) suy ra ==
=> C 1a trung diém cua IK 0.25

Bai 102. Tur diém A nam ngoai dudng tron tim O, ké 2 tiép tuyén AM; AN véi dudng tron
(M; N 1a cac tiép diém). Qua A ké duong thing d khong di qua tim O va cit dudng tron tim
O tai B va C (B nam gifta A va C). Goi I 14 trung diém ctia BC.

a) Ching minh 5 diém A, M, O, N, I cung nam trén mot duodng tron. Cho biét vi tri
tdm cia duong tron do.

b) AO cit MN tai H va cit dudng tron tim O tai cac diém P va Q (P ndm giira A va O),
AB.AC

Al

¢) Goi D 1a trung diém cua HQ, tir H ké duong thang vudng goc véi MD cit dudng

thang MP tai E. Chtrtng minh P 13 trung diém ME.

BC cat MN tai K. Chiing minh AK=

DAPAN
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Bai N¢i dung lam dwgc Piém
V& hinh chinh x4c cho phan a
M
P H D Q
0]
A
B K
C
E 0,25
a. (1,0 diem)
Xét (0) c¢6 I 1a trung diém ctia BC (day BC khong di qua O )
= 0l L BC = OIA=90° 0,25
AMO = ANO =90°(do AM, AN la tiép tuyén ctia (O)) 0,25
= 5diém A, M, O, N, I cung thugc duong tron duong kinh OA 0,25
Tam cua duong tron 1a trung diém cia OA 0,25
Bai5 |b. (1,0 diém)
(3,0 diém) AM, AN 14 hai tiép tuyén (O) cit nhau tai A nén OA 1a tia phan
gidc MON ma AOMN can tai O nén OA L MN
AANO vudng tai N duong cao NH nén ta c6 AH.AO = AN? (1) 0,25
AABN ddng dang véi AANC ( vi ANB=ACN=1 sd NB va CAN
2
AB AN
chung) suy ra — = — = AB.AC = AN*(2
g ) suy AN AC )
= AB.AC = AH.AO 0,25
AAHK dong dang véi AAIO (vi AHK=AI0=90° va OAlchung )
= AR AK L ALAK=AH.AO (3)
Al AO 0,25
Tir (1) (2) va (3)= ALAK=AB.AC — ax="B-AC 05
c. (0,75 diém)
Taco PMQ =90° (goc ndi tiép chan nira duong tron).
Xét AMHE va AQDM ¢6 MEH=DMQ ( cung phu véi DMP),
EMH=MQD (cung phu véi MPO) _, ME _ MH
MQ DQ 0,25
APMH d6ng dang véi AMQH _, MP _ MH
MQ  HQ 0,25
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MH_MH 1 MH

HQ 2DQ 2 DQ

_, MP _1 ME — ME =2 MP = P 14 trung diém ME.
MQ 2 MQ

Ma D 1a trung diém caa HQ nén

0,25

Bai 103. Cho duong tron (O; R) c6 duong kinh AB. Ban kinh CO vuong goc voi AB, M
1a mot diém bat ky trén cung nho AC (M khac A, C); BM cit AC tai H. Goi K 13 hinh chiéu
cua H trén AB.

a) Ching minh CBKH 1a tir giac noi tiép.

b) Trén doan thang BM lay diém E sao cho BE = AM. Chting minh tam giac ECM
la tam gidc vuong can tai C

¢) Goi d 1a tiép tuyén cta (O) tai diém A; cho P 1 diém nam trén d sao cho hai diém
AP.MB

P, C nam trong ciing mot nira mat phang bo AB va =R. Chimg minh duong thang

PB di qua trung diém cua doan thang HK

DAPAN
Bai 5 Noi dung | Piém |
V& hinh dung dé 1am cau a/
3,0d
0,25
a) Taco:
HCB = ACB=90" (Goc ndi tiép chin nira duong tron ) 0,25
HKB = 90° (g) 0,25
0 0,25
= HCB+ HKB =180",
ma hai goc ndy & vi tri ddi dién nén t giac CBKH noi tiép. 0.95
b) Vi CO L AB tai O nén C 1a diém chinh giita cia cung AB, suy ra 0,25
CA=CB.
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Ma MAC = MBC (hé qua), AM=BE(gt)= AMAC = AEBC (C.¢.C)
—CM =CE hay ACME cantai C (1)
, 0,25
Lai c6 C la diém chinh gitra cia cung AB nén sdCB = %sdAB =90’
= BMC =lstB _L 90° =45°(2)
2 2 0,25
Tur (1) va (2) suy ra: ACME vuong can tai C.
0,25
o) T gia thiét ALMB _p_ AP _ R _ BO
AM MB BM
.. AP BO A
Taco: — =—, PAM =0BM (h¢é qua) = AAPM ~ ABOM (C.g.C)
AM BM
:>£=@=1:>PA=PM.
PM OM 0,25
-Kéo dai BM cat duong thang (d) tai Q. Vi AMB =90° = AMQ =90’
hay tam gidc AMQ vuong tai M. Ma PM=PA nén
PAM = PMA = PMQ = POM = PQ = PM = PA=PQ hay P Ia trung
diém cta AQ. 0.25
-Goi N 1a giao diém cua BP véi HK. Vi HK//AQ (cing vudng goc
AB) nén theo hé qua dinh 1i Ta-lét, ta co: NK _BN _HN
PA BP PQ
PA=PQ= NH = NK hay BP di qua trung diém N ctia HK 0.25

Bai 104. Cho (O; R) va diém A nam ngoai duong tron véi OA > 2R. Tir A vé hai tiép
tuyén AB, AC cuaa duong tron (O) (B, C la tiép diém). V& day BE cua duong tron (O)
song song véi AC; AE cit (O) tai D khéc E; BD cit AC tai S. Goi M Ia trung diém cua
doan DE.

a) Ching minh nam diém A, B, C, O, M ciing thudc mot dudng tron

b) Chirng minh SC? = SB.SD

¢) Hai duong thang DE va BC cit nhau tai V; duong thang SV cit BE tai H. Chang

minh ba diém H, O, C thang hang.

DAPAN

Cau Néi dung Piém

V& hinh chinh xac cho phén a 0,25
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a | Chang minh A, B, C, O, M cling thugc mgt dwdng tron
Xét (O) ¢o DE la day cung khong qua tam O; M la trung diem cta DE 0,25
Suy raOM L DE

Taco OBA =90° (AB Ia tiép tuyén cua (O) tai B) 0,25
OCA =90° (AC la tiép tuyén cuaa (O) tai C) 0.25
OMA =90° (OM L DE) 0.25

Do d6 A, B, M, O, C cung thudc duong tron duong kinh OA

b | Chitng minh: SC? = SB.SD

Xét ASCD va ASBC c6
BSC chung; 832
DCS=CBS (géc tao boi tia tiép tuyén va day cung va goc noi tiép cung | =
chan cung DC) 025
Do d6 ASCD - ASBC (g.9) ’
-3 5D scrospse () 0,25
SB SC
¢ | Chirng minh ba diém H, O, C thang hang.
C6BE /I AC
Suy ra SAE = AEB (Hai goc so le trong)
Xét (O) c6 ABS = AEB (g6c ndi tiép va goc tao boi tia tiép tuyén va day
cung chan cung BD)
Suy ra SAE = ABS
Xét AASD va ABSA c0 0,25
BSA chung; SAE = ABS (cm trén)
SA SD ,
Do d6 AASD —~ABSA (g.g) = >~ & SA’=SDSB  (2)
SB SA
Tir (1) va (2) suy ra SA = SC (3)
Xét AEHV c6 EH // SA nén g = \E/— (hé qua dinh ly Talets) 0,25
Tuong tu: 22 = BY hico EY BV gEyAC)
SC VC VA VC
Do d6 HB = HE 4)
SC SA
Tur (3) va (4) suy ra HB = HE 0,25
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suy ra OH L BE (qua hé gitra duong kinh va day cung)
Lai c6 OC L AC (AC la tiép tuyén caa duong tron)
VaBE /[ AC

Vay H, O, C thiang hang.

Bai 105. Cho tam gi4c nhon ABC(AB<AC) noi tiép dudng tron(O), cac duong cao BD va
CE cat nhau tai H. Goi F va K lan luot 13 giao diém cua AH véi BC, DE.
a) Chung minh: Ta giac ADHE noi tiép dudng tron va xac dinh tm | ciia duong tron.

b) Chitng minh : DB la phén giac cua goc EDF va KH _ DK
HF DF
¢) Chang minh BK L CI.
DAPAN
Bai 5 Pap an biém

V& hinh diing cho ciu a 0,25
Caua |a)1,0diém
Tacé AEH = ADH = 90° (vi BD L AC; CE | AB) 05

= A, E, H, D cung thugc duong tron duong kinh AH
= Tt giac AEHD noi tiép duong tron dudng kinh AH ¢ tam I 13 0,5
trung diém ctia duong kinh AH.

Caub |b) (1,0 diém)

Xét duong tron ngoai tiép tir giac ADHE ¢6
EAH = EDH( 2 gbc noi tiép cung chin cung EH) 0,25
Xét A ABC ¢6 2 duong cao BD va EC cét nhau tai H

=H latryc tam A ABC= AF_1BC

Vi BD, AF la duong cao cua A ABC nén
AFB = BDA = 90°

0,25
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= A, D, F, B cung thudc dudng tron duong kinh AB

= Tu giac ADFB 1a tir gidc noi tiép (dinh nghia tir gidc noi tiép)
= BAF = BDF (2 g6c noi tiép cing chin BF)

= EDH = BDF =DH la tia phan giac cua EDF

DH la duong phan giac trong cia A KDF = % = %( 1)

0,25
0,25

Cauc

¢) (0,75 diém)

Goi M la giao diém cua duong thang BK va IC

Xét duong tron (1) c6 ETH = 2EDH (gbc & tam va goc ndi tiép
cuing chan cung EH)

2EDH = EDF (do DH la tia phan giac ctia EDF (cmt))

=FEIH = EDF

Chting minh twong tu nhu cau b, ta c6 EFI = KFD

A EFles A KFD(g.9) Vi ETH = EDF va EFI = KFD

FE _FI
FK FD

— FK.FI=FE.FD (3)
Chung minh tuong tu tir gidc AEFC noi tiép = BEF = ACF ( goc
trong cua tt giac noi tiép biang goc ngoai tai dinh ddi dién)
Ching minh tuwong tu tir gidc ABFD Ia tir giac noi tiép

—FDC = ABC

( gbc trong cua tir giac noi tiép bang goc ngoai tai dinh ddi dién)
A BEFo»A DCF(g.9) VIiBEF = ACF (cmt) va FDC = ABC (cmt)

FB _FE

—FB.FC = FD.FE (4)
FD FC

FK _FB

Tir (3) va (4) =FK.FI =FB.FC =
FC FI

Vi %:% va KFB = KFC = 90° (do AF 1 BC)

= A FBKe~ A FIC(C.g.C)

— FKB = FCI =T giac FKMC Ia ti giac noi tiép (goc trong
cua tir gic bang gdc ngoai tai dinh ddi dién)

=KMC + KFC = 180°

Ma KFC = 90° (do AF LBC)=KMC = 90°= BM_LIC

0,25

0,25

0,25

9
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Bai 106. Cho tam giac ABC vudng tai C noi tiép duong tron tam O. Trén cung nho BC
lay diém D( D khdng tring véi B va C). Goi H 1a chan dudng vudng goc ké tir C dén AB(
H thuéc AB) va E 1a giao diém cua CH véi AD.

a) Ching minh tir giac BDEH 1a tir gi4c ni tiép.

b) Chitng minh AE.AD = AH.AB, tir d6 suy ra AB? = AE.AD + BH. AB.

¢) buong thang qua E song song voi AB, cit BC tai F. Ching minh duong tron ngoai tiép
tam giac OBD di qua trung diém cua CF.

DAPAN
Cau Pap an DPiém
V& dting hinh cho phéan a
C
§ D
7
P
0,25
A B

a) Ching minh tir giac BDEH 1a tt giac nai tiép. (1,0 diém)
Ta co: ADB = 90° ( goc nodi tiép chan nira duong tron duong kinh AB)
= EDB = 90° 0.95
Ma EHB = 90° (Vi CH 1 AB) ’
Xét tr giac BDEH c6: 0,25
EDB + EHB = 180° 0,25
Ma hai géc EDB va EHB & vi tri dbi nhau nén ti gisc BDEH noi tiép | 92°
b) Chung minh AE.AD = AH.AB, tir 46 suy ra AB?> = AE.AD + BH.AB.
(1 diém)
Xét A AHE va A ADB cb:
A (gbc chung) 0,25
AHE = ADB = 90°
=>A AHE ~A ADB(g.9)

0,25
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AE
N AH _ 2% = AH.AB = AE. AD(dpcm) 0.2
AD AB 0.25
Ma '

AE.AD + BH.AB = AH.AB + BH.AB =
AB(AH + BH) = AB?

¢) Puong thang qua E song song véi AB, cat BC tai F. Chirng minh dudng tron
ngoai tiép tam giac OBD di qua trung diém cua CF.
(0,75 diém)

Taco: CDA = CBA = CFE = tir gidc ECDF ni tiép

= CDF = CEF =90° 0,25
Goi I 1a trung diém cua CF. Ta co: IC = ID =IF( tinh chéat duong trung
tuyén cuia tam giac vudng)

= ICD = IDC ma ICD = DAB = ADO = IDC = ADO

— — — — — 0,25
Taco: ADC + ADI = ADI +IDO = ADC =1DO

Ma ADC = CBA nén IDO = IBO

= tir giac ODBI ndi tiép = dudng tron ngoai tiép tam giac OBD di qua 0,25
trung diém I cua CF.

Bai 107. Tir diém M nam ngoai dudng tron O ké hai tiép tuyén MA, MB véi dudong
tron (4, B 1a cac tiép diém).

a) Chirng minh t giac MA OB noi tiép.

b) Ké day AC song song véi BM . Puong thang MC cit dudngtron O tai diém
tht hai 13 D (D khac C). Goi E 13 giao diém cia AD vad MB. Chang minh
BE* = DE.AE va BE = ME.

¢) Goi H va K lan luot la giao diém cua MO v6i AB va duong tron O

(H nam gitra M va K), HE cat AK tai I.Ching minh AK vudng goc v6i BI.
DAPAN

Bai Pip an Piém

Bai 5
(3,0 . 7
diém) | V¢ hinh dang hét phan a) 0,25 diém.
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9

K
O
C M
E
B

a) (1,0 diém)
- Do MA 1a tiép tuyén tai A cua duong tron (O) nén MAO = 90°. 0,25
- Do MB 1a tiép tuyén tai B ciia duong tron (O) nén MBO = 90°, 0,25
Tacd MAO + MBO = 90° + 90° = 180°ma hai gébc MAO ; MBO

R S 0,25
1a hai gbc doi dién.
Do d6 MAOB 1a tt giac ndi tiép. 0,25
b) (1,0 diém)
Xét ABED va AAEB ¢6 EBD = BAE va AEB chung 0.25
Do d6: ABED —~ AAEB (q.9).
Suy ra: bE _DE & BE® = AE.DE. (1) 0,25

AFE BE
C6 EMD = ACD (hai goc so le trong cuia AC / /MB)
Xét O c6 ACD = MAE (tinh chat goc tao boi tia tiép tuyén va day 0.25
cung)
suy ra FMD = MAFE .
Xét AEMD va AEAM c6 EMD = MAFE va AEM chung
Do dé: AEMD — AEAM (9.g) = 2 — ED o gy — aEDE.(2) | 025
EA EM

Tu (1) va (2) suy ra BE* = EM* = BE = ME.
¢) (0,75 diém)
Xeét ABAM c6 BE = EM,BH = HA suy ra HE 1a duong trung binh
cua ABAM 0,25
= HE / /AM = BHE = BAM (hai goc dong vi).
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Xét O c6 AKB = BAM (tinh chat goc tao boi tia tiép tuyén va day
cung) 0,25
Do d6 AKB = BHE suy ra KIHB 1a tir giac noi tiép.

= KIB = KHB (tinh chét gbc ndi tiép).
Lai c6 OA = OB, MA = MB nén MO la trung truc cia AB

= KHB = 90°
Do d6 KIB =90° = FI 1 AK.

0,25

Bai 108. Cho tam giac nhon ABC(AB<AC) ndi tlep duong tron(O), cac duong cao BD va
CE cit nhau tai H. Goi F va K lan luot la giao diém ctia AH voi BC, DE.

a) Chirng minh: T gidc ADHE ndi tiép dudng tron va xac dinh tam I ciia duong tron.

b) Chiing minh : DB la phan giac ctia goc EDF va % = %

¢) Chimg minh BK L CI.
DAP AN

Pap an Piém

0,25

Caub
3,0d)

V¢ hinh ding cho cau a

a) 1,0 diém

Tacd AEH = ADH = 90° (vi BD L AC; CE 1L AB)
= A, E, H, D cung thudc duong tron duong kinh AH 0,5
= Tir gidc AEHD ndi tiép duong tron duong kinh AH ¢6 tam I 1a trung
diém cuia dudng kinh AH. 0,5

b) (1,0 diém)

Xét duong tron ngoai tiép tr giac ADHE c6

EAH = EDH( 2 gbc noi tiép ciing chin cung EH)
Xét A ABC c6 2 duong cao BD va EC cit nhau tai H

0,25
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=H la tryc tim A ABC= AF L1 BC

Vi BD, AF la duong cao cuia A ABC nén
AFB = BDA =90°

= A, D, F, B cung thugc duong tr,(‘)n duong kinh AB , 0,25
= T gidc ADFB la tr gidc ndi tiép (dinh nghia tir giac ndi ti€p)
= BAF = BDF (2 gbc ndi tiép cing chin BF)

= EDH = BDF =DH la tia phan giac ctia EDF

DH la duong phan giac trong cua A KDF = % = % (1) 0.25

0,25

¢) (0,75 diém)

Goi M la giao diém ctia duong thang BK va IC

Xét dudng tron (I) ¢6 ETH = 2EDH (gbc ¢ tam va goc noi tiép cting chan

cung EH)
2EDH = EDF (do DH la tia phan giac cua EDF (cmt))
=EIH = EDF

Chirng minh twong ty nhu cau b ta c6 EFI = KFD
A EFles A KFD(g.9) Vi ETH = EDF va EFI = KFD

_FE_Fl L FK.FI=FE.FD(3)
FK FD

Chung minh tuong tu tir gidc AEFC ndi tiép = BEF = ACF ( gdc trong
clia tir gidc noi tiép bang gbc ngoai tai dinh ddi dién)

Chimng minh twong tu tir giac ABFD 14 tir giac ndi tiép=FDC = ABC

( gbc trong clia tr gic ndi tiép bang goc ngoai tai dinh ddi dién)

A BEF<~A DCF(g.g) VIBEF = ACF (cmt) va FDC = ABC (cmt)

FB _FE

-2 —FB.FC = FD.FE (4)
FD FC

Tir (3) va (4) =FK.FI =FB.FC = E—K _FB

C FI 0,25

Vi %:% va KFB = KFC = 90° (do AF 1 BC)

= A FBKe~ A FIC(C.g.C)
— FKB = FCI =Tu giac FKMC 1a ttr giac ndi tiép (goc trong cia tir gic

bang goc ngoai tai dinh ddi dién)

_ 2
—KMC + KFC = 180° 0.25
Ma KFC = 90° (do AF L BC)=KMC = 90°= BM LIC

0,25
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Bai 109. Tir diém A c6 dinh nam ngoai duong tron (O;R), dung céc tiép tuyén AB, AC
va cat tuyén ADE véi duong tron (B,C e (O) , D nam giita A va E) . Goi | 1a trung diém
cia DE, H 1a giao diém cua AO va BC.

a) Chirng minh rang bon diem A, B, 1,0 cung thuoc mot duong tron, xac dinh tdm cua
duong tron do

b) Chiing minh ring AC® = AD.AE = AH.AO ‘

c) Qua | ké duong thang song song vai BE , cat BC tai M . Ching minh rang DM 1 BO.

DAPAN

Cau Pap an Piém

V@ hinh dung cho céu a 0,25

(3,0 |1a.(1,0 diem)

diém) | C6: AB, AC lan lugt Ia cAc tiép tuyén tai B va Ccia (O) (gt)
= AB 1 OB; AC L OC (tinh chit tiép tuyén)
— ABO =90° ACO = 90° (1) 0.25

Xét (O) co:
| 1a trung diém cua day DE, |  DE (gt)
= Ol L DE tai | (quan hé duong kinh va day)

= DIO=90° = AJO=90° (2 0,25
Tu (1), (2) = 4 diém A B, 1,0 cung thudc duong tron duong kinh

AO( Quy tich cung chira goc) 7 0,25
Tam cua duong tron chinh 1a trung diém cua AO 0,25

1b.(1 diém)
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Taco: AB, AC la 2 tiép tuyén cat nhau cia (O) (gt)

= AB=AC (2)

C6 B;C<(0) (gt) =OB=0C

= AO la trung truc cua doan BC 0,25

Ma{H}= AO~BC (gt) = AO 1 BC tai H

Xeét AABO vuong tai B c6 BH L OA tai H (cmt) nén:
AB? = AH.AO (hé thire lugng trong tam giac vudng) (3) 0,25

C6 AB latia tiép tuyén tai B cua (O)
— ABD = BED (g6c giira tiép tuyén véi day cung va goc noi tiép
cuing chan BD ) hay = ABD = BEA

Xét AABD va AAEB c6: ABD = BEA (cmt), A chung
= AABD v"» AAEB (g.9)

_, AB_AD _ AB’— AD.AE (3) 0.25
AE  AB

Tir (2), (3) va (4) suy ra: AC2 = AD.AE = AH.AQ 0,25

1¢.(0,75 diém)

C6 ACO =90°(cmt)

= C thudc duong tron duong kinh AO (cung chira géc 90°)

Xét duong tron duong kinh AO c6:

ABC = AIC (gdc nai tiép cuing chin cung AC)

C6 MI // BE (gt) 0.5

— BED = MID (2 gbc dong vi)

Xét (O) c6: BED = BCD (géc ndi tiép cung chin cung BD)
ma BED = MID (cmt)

— MID =BCD hay MID = MCD

Xet tua gidc MICD co:

MID = MCD, ma hai dinh 1, Cké nhau cting nhin cung MD
— MICD la tt giac noi tiép (dhnb)

Xét dudng tron ngoai tiép tir giac MICD¢o : 0,25
DIC = DMC (g6c néi tiép cling chian cung DC) hay AIC = DMC
ma ABC = AIC (cmt)

= ABC = DMC = AB // MD (t.c hai gbc dong vi bang nhau)

Bai 110. Cho nira dudng tron (O) duong kinh AB = 2R. Trén nira duong tron (O) lay
diém M sao cho MA < MB. Tiép tuyén véi nira duong tron (O) tai M cit cét tiép tuyén
Ax va By lan luogt ¢ D va C.

a) Chtrng minh rang tr gidc ADMO ndi tiép mot duong tron va AD.BC = R?2.
b) Pudng thang DC cit dudng thang AB tai N; tia OM cit tia Ax ¢ F; tia BM cit tia Ax &
E. Chiing minh: t&r giac AMFN Ia hinh thang can.

¢) Xac dinh vi tri caa M trén ntra dudng tron (O) dé DE = EF.
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DAPAN
Cau N¢i dung Pi¢m
X y
c
F
E
M
D
N A o] B
Hinh v€ cho cau a) 0,25

a. (1,0 diém).

- Tt gidc ADMO c6 DAO+DMO = 180°, ma hai gbc nay & vi tri di nhau
nén tir gide ADMO noi tiep dudng tron. 0,50

- Dung tinh chat hai tiép tuyén cat nhau dé chirng minh DOC = 90°. 0,50
Ap dung hé thirc lugng trong tam gidc DOC vudng tai O c6 OM la duong
cao, ta c6 : DM.MC = OM2,

Ma DM = AD, MC = BC ( tinh chat hai tiép tuyén cat nhau ) va OM =R
Do d6 AD.BC = R?

b. (1,0 diém)

Do AD = DM va OA = OM = OD la dudng trung truc ctia doan thing AM 0,25
= DOLAM.
ViFALON ; NM L OF (tinh chat tiép tuyén ) va FA cat MN tai D. 0,25

= D la tryc tdm cua AFON = DO 1 FN. Vay AM//FN.
Vi AOAM can 6 O = OAM = OMA .

Do AM//FN = FNO = MAO va AMO = NFO ( hai goc dong vi) 0,25

= FNO =NFO. 0,25
Vay tr gidc ANFM la hinh thang can.

c. (0,75 diém).

Do DE = EF nén EM la trung tuyén cta tam giac vuéng FDM.
= ED=EM (@8] 0,25

Vi DMA =DAM va DMA + EMD = 90°; DAM + EMD = 90°

— EDM =DEM hay AEDM cén & D hay DM = DE. @) 0.25
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Tir (1) va (2) suy ra AEDM 1a tam giac déu. 0,25
= ODM = 60° = AOM = 60°.
Vay M nam & vi tri trén nira dudng tron sao cho AOM = 60°.

Bai 111. Cho dudng tron (O) ¢b dinh ngoai tiép tam giac nhon ABC (trong d6 canh BC
khong ddi). Cac duong cao BD, CE cua tam giac cat nhau ¢ H va cit duong tron (O) tai
diém tht hai theo thir tw & N, M.

a) Chirng minh t& gi4c BCDE nai tiép va ACM = ABN

b) Qua A ké dudng thang song song véi MN cit duong thang BC & K. Chitng minh
raing MN L OA va KA2= KB.KC

¢) Chung minh rang AH c6 d6 dai khong doi.

DAPAN

Bai Néi dung Piém
V& hinh dung cho cau a 0,25

1a.(1,0 diém)
Xét tir gidc BCDE 0.25
Taco BD L AC (gt) = BDC =90°

va CE L AB (gt) = BEC =90

Bai 5
(3diém)

— BDC = BEC =90° 0,25
= E; D cung thuéc duong tron duong kinh BC ( quy tich cung 0.25
chtra goc) ’

= T giac BCDE ndi tiép dudng tron duong kinh BC (vi ¢ 4 dinh
cung thuéc mot duong tron)

Co tu gidc BCDE ndi tiep (ching minh trén) 025
— DCE =DBE (hai g6c ndi tiép cung chian cung ED) hay
ACM = ABN

1b.(1 diém)
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Xét (0) c6 ACM =ABN (chitng minh trén) 0,25
— AM= AN (hai cung chan hai géc noi tiép bang nhau)
= AM = AN ( lién hé cung va day)
Ma OM = ON (ban kinh duong tron (O))
= OA la duong trung truc cia doan MN = OA 1L MN

C6 AK // MN (gt) ; ma MN L OA ( chimg minh trén) 0,25
= AK L OA tai A, trong d6 A € (O).
= AK la tiép tuyén cua (O)

Xét AAKB va ACKA c¢o 0,25
AKC la gbc chung

1 o e X A \ A \
KAB =ACB = ESdAB ( goc tao bai tia ti€p tuyén va diy cung va

gdc noi tiép cung chian cung AB)
= AAKB ~ ACKA (g-9)

KA_KB . . 2_ 0,25
= %C KA (‘tinh chat) = KA =KB.KC

1¢.(0,75 diém)

Goi F 1a giao diém AO véi (O)

Tacod ACF = ABF =90° (goc ndi tiép chin nira dudng tron (0))
= FC LACvaFB 1L AB

Lai c6 BH L AC va CH L AB (gt)

= BH// CF va CH // BF = t& giac BHCF Ia hinh binh hanh (dau

higu han biét)

Goi I 12 giao diém cia BC va HF = IH = IF va IB = IC (tinh chét

duong chéo hinh binh hanh)

0,25

0,25

Xét AAHF ¢6 AO = OF; IH = IF = OI la duong trung binh cua 0,25
AAHF

= AH=2.0I (1)

Xét (0) ¢6 I 1a trung diém ciia day BC khong di qua tim O = Ol L
BC (tinh chat)

Ma BC khéng doi va (0) ¢ dinh = OI khong doi (2)

Tur (1) va (2) = AH khong dbi (dpcm)

Bai 112. Tir diém M ndm ngoai duong tron (O). V& céc tiép tuyén MA, MB véi duong
tron (A, B la céc tiép diém) va cét tuyén MCD khong di qua O (C nam gitra M va D) vaéi
duong tron (O).

a) Chung minh rang te giac MAOB noi tiép.

b) Chirng minh MA2 = MC.MD

¢) Buong thang MO cat AB tai H va cit (O) tai 1 va K (I ndm gitra M va K). Chiing
minh CK la tia phan giac caa DCH.
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Pap an:
Cacy Yéu cau cin dat Biéu
diém
V& hinh dtng cho phan a 0,25
la | C6 MAO=90° (MA Iatiép tuyén cua (O) tai A) 0,25
(1diém) | c6 MBO =90° (MB Ia tiép tuyén cia (O) tai B) 0,25
Xét tir giac OICH c6 MBO + MAO =180°
Ma hai géc MBO ; MAO & vj tri d6i nhau 0,25
Do do ti giac MAOB néi tiép. 0,25
Lb | xét (0) c6 ADC = MAC (géc noi tiép va goc tao bai tia tidp tuyénva | 029
(1diém) | gay cung cang chin AC)
Xét AMAC va AMDA c6
ADC = MAC (cm trén)
0,25
DMA chung
Do d6 AMAC () AMDA (g.g) 025
MA MD z
= —=—< MA" =MC.MD
MC MA 0,25
1c | COMA=MB (tinh chat hai tiép tuyén cit nha cua (O))
(0,75 d) OA=0B=R
Suy ra MO la duong trung tryc caa AB = AH 1L MO 0.25
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Xét AMAO c6 MAO =90°, AH L MO suy ra MA? = MH.MO

Lai c6 MA® = MC.MD

N&n MH.MO = MC.MD — M¢ _ MO
MH MD
DMO chung
Xét AMCH VA AMOD ¢6 { mc MO
MH MD
Do d6 AMCH () AMOD (c.g.c) 0,25

= MCH = MOD (hai goc tuwong tng)

= HCD = DOK (ké bt véi MCH = MOD)
Xeét (0) c6 DCK = EDOK (g6c noi tiep va goc ¢ tdm cung chan DK)

1 o ,
Do d6 DCK = EHCD suy ra CK la tia phan giac cia DCH. 0.25

Bai 113. Cho dudng tron (O) dudng kinh AB. V& tiép tuyén Ax cua dudng tron
(O)v6i A 1a tiép diém. Qua diém C thudc tia Ax, v& dudng thang cit duong tron (O) tai hai
diém D va E( D nim giita C va E; D va E ndm vé hai phia cta duong thing AB). Tir O v&
OH vuéng goc voi doan thang DE tai H.

a) Chung minh tr giac AOHC ndi tiép.

b) Ching minh AC.AE = AD.CE

¢) Puong thang CO cit tia BD, tia BE 1an luot tai M va N. Ching minh:

AM//BN.

DAP AN
Bai 5 Pip 4n Pi¢m
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C
Hinh v& N
(0,25@) A Q 0.25d
V& hinh cho phan a
a) Chtng minh t&r giac AOHC noi tiép. 0,25d
5.a Xét tir giac AOHC c6: AOC = OHC =90°(gt) 0,25d
(1diém) | — AOC +OHC =90° +90° =180° 0,25d
— AOHC ndi tiép 0,25d
b) Chirng minh AC.AE = AD.CE
Xét ACAD va ACEA co:
+ C la gbc chung 0,25d
5.b +CAD =CEA( ciing bang nira s6 do cung AD) 025d
(1,0d) | = ACAD«ACEA(g—Q)
_ AC _AD 0,25d
CE AE 0,25d
=AC.CE=AD.CE
¢) Puong thang CO cét tia BD, tia BE 1an luot tai M va N.
Ching minh: AM//BN. , ‘
- Qua E ké duong thang song song véi OC cat BA, BD lan luot
tailvaF
Taco
IEH =HCO (2gdcsoletrong)
5.c ma tor giac AOHC ndi tiép ( theo phan a)
(0,75d) | = HCO = HAO ( 2 goc ndi tiép cing chan cung OH)
= IEH =HAO
=HAEI noi tiép = IAE =IHE
ma IAE =BDE
Suy ra /HE = BDE 0,25d
ma hai goc nay & vi tri so le trong nén suy ra IH//DF
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- Xét tam giac EFD c6 IH//DF va H 1a trung diém cua DE nén

IH 13 duong trung binh ciia tam giac EDF suy ra I 1a trung diém

cua EF

- Ap dung PL Talet cho cac tam giac BOM va BON co: 0.25d
IF Bl ’
OM  BO _, IF

IE
IE B oM _ON ma IE = IF nén OM = ON 0,254

ON  BO
- Xét tor gidc AMBN c6 OA = OB nén AMBN 14 hinh binh hanh
Suy ra AM//BN _
Hoc sinh lam theo cdch khdc diing vén dwoc diém toi da

Bai 114. Cho ba diém A, B, C thang hang (diém B nidm gitra A va C). Puong tron (O) di
qua B va C, ké duong kinh DE vuong goc véi BC tai K. AD ciét (O) tai F; EF cat AC tai I.

Chiing minh , ’
a) Tt giac DFIK noi tiép.Xac dinh tm cua duong tron ngoai tiép tor gidc DFIK
b) DEA =DIK.
c)Al.KE.KD=KI.AB.AC
DAPAN
Bai Pip 4n piém
Hinh vé dtng cho cau a
D
F
5 lo 0,25
3
diém)
A |1
B K ¢
E
a) Tac6: ED L BC (gt) = IKD =90° 0,25
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EFD la g6c noi tiép chén nira duong tron = EFD = 90° 0,25
Xét tir giac DFIK c6: IKD+EFD = 180° => DFIK Ia tg néi tiép 0,25
-Tam cuia duong tron ngoai tiép tir giac DFIK 1a trung diém cua DI 0,25
b) Tu gidc DFIK noi tiép = DFK = DIK (cung chin cung DK) 0,25
Xét tir giac AFKE 6 : EKA = AFE =90° = AFKE noi tiép 0,25
=> DEA = DFK (géc trong tai mét dinh bing géc ngoai tai dinh 0,25
dbi)
Suy ra: DEA = DIK (cing bang DFK) 0,25
¢) Tt giac DFIK noi tiép = IKF = IDF (cting chan cung IF)
KAD chung
IA- DA 025
— AAID s AAFK = —=—— = |AKA=DAFA 1
” FA KA @
- Trong (0) c6 ACF=ADB ; CAD chung
0,25
— AADB » AACF = 22 _DA _ BacA-DAFA ()
FA CA
- Mat khac: DEA =DIK ;; AKD = IKD =90°
— AAEK ~ ADIK => KE . KD = KA . Kl (3) 0,25
Tir (1): (2); (3) suy ra Al. KE. KD = Al . KA . KI =DA .FA . KI
=AB.AC . Kl

Bai 115. Cho duong tron tim O, duong kinh AB. Trén tiép tuyén caa duong tron (O) tai
A lay diém M ( M khéc A). Tir M V& tiép tuyén thir hai MC véi (O) (C la tiép diém). Ké
CH vubng goc véi AB (H e AB), MB cit (O) tai diém thir hai 13 K va cit CH tai N.

Chutng minh rang:
a) Tu giac AKNH 14 tir giac noi tiép
b) KAC = OMB

¢) N 1a trung diém cua CH.
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DAPAN

Hinh vé dting cho cau a)

9

0,25
a) Chirng minh tir giac AKNH Ia ti giac ngi tiép
4 0 r ALt A < 5 \ \ 0,25
Co AKN =90" (goc noi ti€p chan ntra duong tron)
s 0,25
—90° : ,
BAI & AHN =90° (vi CH L AB: gt)
0,25
(3,0 | = AKN-+AHN =90° +90°’ =180°. 7 o
diém) | Véy to giac AKNH néi tiep duoc (vi co tong hai goc doi bang 180°) 0,25
b) Chitng minh KAC = OMB
Vi MA:; MC la céc tiép tuyén cta (O) nén theo t/c hai tiép tuyén cat nhau ta 0,25
c6 MA =MC = AMAC can tai M
Lai c6 MO 1a tia phan giac AMC nén MO ddng thoi 1a dudng cao
= MO L ACtai L.
0,25
Mit khac BC L. AC (vi ACB= 90° . gdc noi tiép chin nira dudng tron ) 0,25
— MO // BC = Bi=M (hai géc so le trong)
Mit khac xét (0) c6 Bt =A1 (hai goc noi tiép cung chin CK ) 0,25
= A1=Mi hay KAC = OMB (dpcm)
¢) Chirng minh N 12 trung diém ciia CH.
Goi I 1a giao diém ctia AC va MO.
Vi A1 =M1 ngn tir giac AIKM ndi tiép duge = IKN = MAI 0,25
Ma CH // MA (cung vudng goc voi AB) = NCI = MAI (so le trong)
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Vay NCI = IKN . Ma C va K cung thudc nira mit phiang bo NI

= C, K cung thudc cung chira goc dung qua doan NI

= tir giac CKIN ndi tiép duoc (vi c6 4 dinh ciung thudc mot dudng tron)
= CIN = CKN hay CIN = CKB

Ma CAB = CKB (hai goc noi tiép cung chin cung BC)
—CIN = CAB= NI//AB

0,25

- Xét ACAH ¢4 I 1a trung diém cia AC (cdu a); IN // AB (¢/m trén)
= N 14 trung diém ciia CH (dpcm)

0,25

Bai 116. Cho duong tron dudng kinh AB, diém C nam giita A va B. Trén duong tron lay
diém D (D khic A va B). Goi E 1a diém chinh giira cung nhé BD. Puodng thiang EC cit
duong tron tai diém th hai F. Goi G 1a giao diém cta DF va AE.
a) Chung minh BAE = DFE va AGCF la tir giac noi tiép.

b) Chimg minh CG vuong goc véi AD.

¢)K¢é duong thang di qua C song song v6i AD cit DF tai H. Chtrng minh CH =CB.

.O Lién hé tai liéu word toan SDT (zalo): 0978207193

Dap an
Bai Pap an Piém
V¢ hinh ding dé lam cau a).
0,25
. a) (1,0 diém)
Bai 5 , W a2 , e~ . n 0.25
(3,0 diém) Co E la diém chinh gifra cung nhé BDnén EB=ED. ’
Cé BAE:%sdEB, DFE:%sdED.Do d6 BAE = DFE. 0,25
Suy ra CAG =CFG. 0,25
Do @6 tir giac AGCF ndi tiep (dau hi¢u nhan bigt). 0,25
b) (1,0 diém)
Xét tir giac AGCF ndi tiép, co6 ACG = AFG (goc ndi tiép cung chin 0,25
AG). (1)
Xét dudng tron duong kinh AB c¢6 AFG = ABD (goc ndi tiép cung | 0,25
chin AD). (2)
Tir (1), (2) suy ra ACG = ABD nén CG // BD (hai gocd vi tri ddng | 02
vi).
202



https://zalo.me/0393732038
https://tailieumontoan.com/tai-lieu-toan-thcs-1

Website: Detoan.com.\n

C6 ADB = 90°(géc noi tiép chin nita dudng tron) nén BD L ADsuy 0,25

ra CG L AD.
¢) (0,75 diém)
T S \ . CH AD
Goi M 1a giao diém cuia DF va AB. Do CH // AD nén — =——- (3)
CM AM 0,25
Do AG la phan giac ctia goc MAD nén AD _ GD. 4
AM GM

GD CB 0.25
DoCG//BDnén —=——- (5)

GM CM
T (3), (4), (5) ta co CH _CB L cH=cs. 0,25

CM CM
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