Star Education Lop 9 Chuyén toan
Nguyén Ting Vi Bai tap tong hop

On tap hinh hoc

Bai 1. T diém A cb dinh nim ngoai dudng tron (O), vé céc tiép tuyén AB va AC (v6i B,C la cic tiép
diém). M 1a diém di dong trén cung nhd BC. Goi D, E,F lan lugt 1a chan dudng vudng géc tit M dén
AB,BC,AC. Goi I 1a giao diém ctia MC va EF, J 1a giao diém cta MB va DE.

a) Chiing minh ti gidc BDME ,CEMF ndi tiép.

b) Chiing minh 1J || BC.

¢) Ching minh 1J 1a tiép tuyén chung ctia (DJM) va (FIM).

d) Goi T 1a giao diém thi hai cia (DJM) va (FIM) (T # M). Chiing minh rang MT luén di qua mot

diém cb dinh khi M di dong trén cung nhé BC.

Loi gidi.

a) Taco: BDM = MEB = MEC = MFC = 90° nén céc td gidac BDME ,CEMF noi tiép.

b) Laicé:@:m :ﬁl,@:@:@
Suy ra: m—k@ = @—HEEI =1IEJ.
Nén: 180° = BMC + MBC +MCB = [MJ +IEJ hay td gidgc MIEJ noi tiép.
Suy ra: MBC = MJI(= MEI) & vi tri ddng vi nén IJ || BC.

¢) Tit emt, ta c6: MDJ = MJI nén theo dinh I ddo tiép tuyén va ddy cung ta suy ra JI la tiép tuyén ctia
(DIM).
Tuong tu, ta co: MFI = MIJ nén theo dinh 1i d4o tiép tuyén va dy cung ta suy ra 1J 1a tiép tuyén
caa (FIM).
Vi vay 1J 1a tiép tuyén chung ctia (DJM) va (FIM).

d) Goi giao di€ém ctia OA va BC 1a H, ta c6 H 1a trung diém ctia BC.
Goi giao diém ctia MT valJla N.
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Theo cmt, NJ 1a tiép tuyén ctia (DJM) nén NJ?> = NM -NT.

NI 1a tiép tuyén ctia (FIM) nén NI> = NM -NT

Tir d6 suy ra NI = NJ hay MT di qua trung di€m ctia 1J.

Két hop véi 1J || BC,J € MB,I € MC ta c6 MT ciing sé di qua trung diém H ctia BC hay T,M,N,H
thang hang.

Vay MT luédn di qua trung diém H ctia BC cb dinh.

Bai 2. Cho tam gidc ABC nhon. Trén céc canh BC,AB,AC lay cic diém D, E, F sao cho /BDE = /CDF =
/BAC. BF va CE cét nhau tai P. Goi @ 1a dudng tron ngoai tiép tam gidc AEF.
a) Ching minh AB-BE 4+ AC - CF = BC? va tii giac AEPF noi tiép.
b) Pudng tron ngoai tiép tam gidc DEF cit BC tai T khac D. Chiing minh TE, TF 12 tiép tuyén clia o.
¢) Pudng tron ngoai tiép tam gidc BPC cit o tai Q. Chiing minh AQ di qua trung diém ctia BC.
d) Chiing minh hinh chiéu vuéng géc ciia Q trén cac dudng thang BC, EF, BF,CE thang hang.

Li gidi.

a) Tac6 ABDE «~ ABAC, suy ra BE - BA = BC - BC.
Tuong tu thi CF -CA = CD-CB.
Do d6 BE - BA +CF -CA = BC?.
Cic ti gidc ABDF,ACDE ndi tiép nén ZAEP = /ADC,/AFP = /ADB, suy ra Z/AEP + /AFP =
Z/ADB + Z/ADC = 180°, nén t giac AEPF noi tiép.

b) Tacoé ZEFT = /BDE = /EAF, do d6 TF 1a tiép tuyén cta (AEF). Tuong tu thi TE ciing la tiép
tuyén.

¢) Tacé ZMBQ = /CPQ = /BAM, suy ra AMBQ «~ AMAB nén MQ - MA = MB?.
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Chiing minh tuong tu thi MA - MQ = MC?.
Do d6 M 1a trung di€ém BC.
d) Goi H,I,K 1a hinh chiéu cta Q trén BC,CE,BF.
Tacd LQHK = ZQCK,ZQHI = ZQBI.
Ma ZQCK = ZQBI nén Z/QHK = ZQHI,do d6 H,K,I théng hang.

Bai 3. Cho AABC nhon (AB < AC), dudng tron tam (I) noi tiép AABC tiép xtc vé6i cic canh BC,AC,AB

lan luot tai D,E,F.
. SB DB
a) Cho EF kéo dai cat BC tai S. Ching minh — = —.
SC DC o
b) Goi K 1a hinh chiéu vudng géc véi D trén EF. Chiing minh BKD = CKD
¢) Pudng tron ngoai tiép (ABC) va (AEF) cét nhau tai P. Chiing minh P, K, I thang hang.

d) DK ct AB tai H. Tinh FPH.

Loi giai.
a) Goi giao diém ctia EF va BC 1a S. Qua B dung dudng thang song song v6i AC, cat EF tai L.
Vi AAEF can tai A va AFE = LFB (déi dinh); FLB = AEF (so le trong).

Nén suy ra ABLF can tai B=- BL = BF'.

Xét ASEC c6 BL | EC nen S0 — BL _ BF _ BD

nén — =— = — = —.

© €0 NSscTECTEC” ¢D
SB MB

Goi M, N 1an ludt 1a chan dudng vudng goc ctia B va C dén EF = C-NC
% N R . . BD MK
K&t hgp véi hinh thang vuéng BUNC c¢6 MB || DK || NC, tacé: — = ——

CD NK
MK MB _
Viy — = — = AMKB «~ ANKC(c-g-c¢) = MKB = NKC
'NK ~ NC

— BKD = CKD.
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b)

c)

Goi K’ 1a giao diém cua PI va EF.

PF  BF
Ta ¢6 PFA = PEA = PFB = PEC = APFB « APEC(g-g) = PE CE’
, PF FK'
Mat khac, PK’ 1a tia phén giac cua FPE nén — T
FK' BF PE EK
Vi va =—(1).
Y g = cg Y
FK BF
Chitng minh dugc FKB=EKC = ABFK «~ ACEK(g-g) = K- C—E(2)
R . FK' FK ;.
Tu (1) va (2) ta suy ra = —— hay K’ = K nén P,K, I thiang hang.

EK' _EK
Tac6 DH || AI(LEF) nén FHK = FAI = FPK.

Vay td gidc KPHK noi tiép = FPH = FKH = 90°.

Bai 4. Cho tam gidc ABC c6 AB < AC va ZABC > 90°. Pudng tron tdm I ndi tiép tam gidc tiép xic véi

BC,AC,AB lan lugt tai D,E, F. IA cit EF tai K va EF cat BC tai P. AD cit (I) tai T khéc D.

a)
b)
9)
d)

Chitng minh /KT D noi tiép va PT 1a tiép tuyén cta (I).

EF cat BI,CI tai L,J. Chiing minh ti gidc BJLC ndi tiép.

ID cit dudng tron ngoai tiép ti gidc BJLC tai Q. Chiing minh PQ 12 tiép tuyén clia dudng tron do.
IP cat AD tai M 1a trung truc BC tai N. Chiing minh td gidac BUNC ndi tiép.

Loi giai.

a)

b)

d)

Tacé IA L EF tai K. Khi d6 AK - Al = AE?> = AT - AD, suy ra IKT D noi tiép. Hon nita c6 ZIKP =
ZIDP =90° nén I,K, T, P,D cung thuoc dudng tron dudng kinh IP, dan t6i ZITP = 9°. Suy ra PT
1a tiép tuyén.
Tacod ZLEC = ZAEF =90° — %AA va ZCIL =90° — %AA Do d6 ZCEL = ZCIL nén tu giac CIEL
ndi tiép din t6i LILC = ZIEC = 90° CMTT ta c6 ZIJB = 90°. Do d6 4 diém B, J,L,C cung thudc
duong tron duong kinh BC.

PB EC AF

Apd 1 ho t ABC ting véi dudng thang EF t — =1
p dung menelaus cho tam giac ABC tng véi ng thang aco PC EA BF suy ra
PB  FB BD

PC_ CE CD
Goi O 1a trung diém BC thi O 13 tAm dudng tron dudng kinh BC Ta can ching minh ZOQP = 90°.

Hay 12 OD - OP = OQ? = OB>. PB-CD = BD - PC <= (OP — OB)(OD + OB) = (OB — OD)(OP +
OB) OP.OD — OB.OD — OB? + OB.OP = OB.OP — OD.OP — OD.OB + OB? OB? = OP.0OD Tit d6
AODQ -~ AOQP suy ra ZOQP = Z0DQ = 90°.

Ta xét tam giac BIC ¢6 J, L, D 1a chan cdc dudng cao, O 1a trung di€m BC nén chitng minh dudc (Phéi
chiing minh) ODJL néi tiép Khi d6 PJ - PL = PD - PO ma ODMN,BJLC noi tiép nén ZPJ - PL =
PB-PC,PM - PN = PD-PO T d6 ta c6 ZPM - PN = PB- PC, dan t6i BUNC ni tiép.

Trang 4



Star Education Lop 9 Chuyén toan
Nguyén Ting Vi Bai tap tong hop

Bai 5. Cho doan thang AB va diém C thudc doan thang AB, trong d6 AC < BC. Pudng tron tim O thay
d6i qua A, B cit dudng thang qua C vudng géc AB tai D, E. Goi F, G lan lugt 12 hinh chiéu vuong géc ctia
C trén AD,AE. FG cat AB tai H.
a) Ching minh cic ti gidc DF HB,BEGH noi tiép va H 1a diém cb dinh.
b) FG cit (0) tai P,Q. Chiing minh ring C I tim dudng tron ndi tiép tam gidc BPQ.
¢) Tiép tuyé tai F,G clia duong tron ngoai tiép tam gidc AF G cit nhau tai K. Chiing minh K thuoc mot
dudng thang ¢ dinh.
d) KC cat FG tai S, IK cit FG tai T. Ching minh riang tim dudng tron ngoai tiép tam gidc CST thudc
mot dudng thang cb dinh.

Loi giAi.
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a) Ta c6 cac ti gidc ADBE,AFCG noi tiép va DFGE noi tiép. Suy ra ZEFG = ZAED = /ABD suy
ra DFHB noi tiép CMTT thi BEGH ndi tiép. Khi d6 AH -AB = AD-AF = AC?, ma A, B,C cb dinh
dan t6i H cb dinh.

b) Ta ching minh dugc OA L FG suy ra OA la trung truc cia PQ nén AP = AQ Suy ra BC la phan
gidc ctia ZPBQ (1) Va LZAPQ = ZABQ = ZAQP = /ADP suy ra AAPF « AADP, din t6i AP?> =
AD-AF = AC? suy ra AC = AP, tam gidc ACP can tai A. Khi d6 ZAPC = ZACP va Z/APQ = /ABP
nén /CPQ = /CPB do d6 PC la phan gidac ZBPQ va C la tam dudng tron noi tiép tam gidc BPQ.

¢) Goi T la giao diém ctia IK va FG,tac6 IK L FGtai T.Khid6tac6 IH -IN =IT -IK = IG?> = IC?
Ma I,C,H cb dinh nén N c¢b dinh. Tit d6 ta ¢6 K thudc dudng thang qua N vudng géc AB cb dinh.

d) Goi J 1a tam dudng tron ngoai tiép tam giac CTS Khi d6 ZJCT =90° — ZCST = ZSKT. (1) Mit
khéc ta ¢6 IT - IK = IC2, dan t6i tam giac ICT va IKC dong dang nén ZICT = ZIKC (2) Tt (1) va
(2) thi c6 LJCT = ZICT nénJ € IC hay J € AB cb dinh.

Bai 6. Cho dudng tron (0) va diém A nim ngoai duong tron. Tir A vé cic tiép tuyén AB,AC dén (O) véi
B,C la céc tiép diém. D 1a mot diém trén cung nhdé BC ctia (0), tiép tuyén tai D ctia (O) cat AB,AC lan
luot tai E, F. Dudng tron tim I ndi tiép tam gidc AEF tiép xiic v6i AE,AF,EF lan luot tai S, T, K.

a) Chiing minh [ thudc OA va tii gidc OEIF ndi tiép.

b) Ching minh ring ban kinh dudng tron ngoai tiép OEIF nhd nhit khi va chi khi ban kinh dudng tron

116n nhit.
¢) BC cit OD tai P. Ching minh ring AP di qua trung diém cta EF.
d) VEKU L TStaiU vaDV 1 BC tai V. Chung minh ZCAU = ZBAV va KU = DV.

Loi gidi.

\

Vs

a) Ta c6 Al 1a phan gidc ZEAF va AO ciing 1a phan gidc ZEAF nén A,I, O thang hang.
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b)

c)

d)

Hon nita ZOEI = ZOFI = 90° nén ti giac OEIF noi tiép.

Goi r 1a ban kinh ctda (1) va R la ban kinh cua (O).

Ta c6 OI = AO — Al, suy ra ban kinh dudng tron ngoai tiép ti gidc OEIF nho nhit khi va chi khi Of
, ZOAC khong ddi nén Al 16n nhét khi va chi

nhd nhét khi va chi khi A7 16n nhat, ma Al = —
sin OAC
khi r 16n nhét.
Pudng thang qua P song song EF cat AB,AC tai X,Y. Ta c6 céac tit gidc OXBP,OCY P ndi tiép, suy
ra /OXP = /OBP = /OCP = Z0OYP, do d6 tam gidc OXY céan va P Ia trung di€ém cta XY .
Ma EF song song XY nén AP qua trung diém cta EF.
. 1

KU cat () tai L. Ta ching minh dugc ZLST = ZTKT =90° — ZSTK = EAAEF = /DCB.
Tuong tu thi /LTS = ZDBC.
Do d6 tam gia LST va DCB dong d TU TS5 _ AT 440 16i tam gide ATU va ABV db

o do tam gia va ong dang, suy ra o = £~ = ——, dan tdi tam gidc va ong
dang, suy ra ZTAU = ZBAV.

TacoUT =UKcotUKT,DV = BV cotVDB.
UT UTcotUKT r EK FK EK-FK

DV BV cotVDB R r r IR
Mit khéc tam gidc IKF va OFK dong dang nén FK-FD = IK-OD = r-R, ma FD = EK nén

EK-FK=rR.DodoUT =DV.
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