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HINH OXY : HINH VUONG

LY THUYET

A B

D C

Hinh vudng c6 tinh chit :
1)AB= AC =CD=DA
2)[A=IB=IC=1ID
3)A=B=C=D=90
4)DAC = DBC =...= 45°
5) AC Vubéng géc BD

Céu 1: Trong mit phang véi hé toa dd Oxy, cho hinh vuong ABCD va M 1a mot diém
thudc canh CD (M Z C,D). Qua diém 4 dung dudng thang d vudng goc v6i AM, d cit
duong thang BC tai diém M. Biét rang trung diém cua doan thang MN 1a gbc toa d6 O, I
1a giao diém ciia A0 va BC. Tim toa d6 diém B cua hinh vudng biét

A(~6;4),0(0;0).1(3;-2) va diém N c6 hoanh do am.

Hoc toan khé hiéu , hiy hoe thdy Quang dé cim nhan su khac biét
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Phuong trinh duong thing AB:7x+4y+26=0

ABNBC=B= B(—%;—i—z)

Céu 2: Trong mit phing véi hé toa dd Oxy, cho hinh vuéng ABCD cb A(4;6). Goi M,N
14n lugt 13 cac diém ndm trén cac canh BC va CD sao cho MAN = 45°, M (—4;0) va duong

thing MN c6 phuong trinh :11x+2y +44 = 0. Tim toa do cac diém B,C, D.

B(0;-2),C(~8;2),D(~4;10)

Céu 3 (Thpt — Chu Vin An — An Giang) Trong mit phing vé6i hé toa d6 Ozy , cho hinh
vuong ABCD c6 dinh C' thugc dudng thang d : x +2y — 6 =0, diém M(1;1) thudc canh
BD biét rang hinh chiéu vudng goc ctia diém M trén canh AB va AD déu nim trén

duong thang A: z +y—1= 0. Tim toa d6 dinh C .

Pap s6 : C(2;2)

Céu 4 (THPT - Ngé Gia Tw - Vinh Phiic ) Trong mit phing véi hé toa d6 Oxy , cho hinh
vudbng ABCD c6 tam I. Trung diém canh 4B 1a M (0;3), trung diém doan CI1a J(1;0). Tim

toa d6 cac dinh ctia hinh vudng, biét dinh D thudc dudng thing A:x—y+1=0.

Pap s6 : A(-2;3), B(2;3),C(2;—1), D(-2;—1).

Céiu 5 ( THPT — Hién Pa — Phii Tho ) Trong khong gian véi hé toa d6 Oxy, cho hinh
vudng ABCD c¢6 C(2;-2). Goi diém 7,K lan luot 1a trung diém ciia DA va

DC; M (-1;-1) 1a giao cua BI va AK. Tim toa do cac dinh con lai cua hinh vuéng ABCD

biét diém B c6 hoanh d6 dwong.

Pap s6: 4(-2;0),B(L1),D(-1-3).

Céu 6 ( THPT Lé Hong Phong — Nam Pinh ldn 2 — 2016 ) — Quan hé vudng géc

Hoc toan kho hiéu , hiy hoe thiy Quang dé cim nhan su khic biét




Trong mit phiang v6i hé toa d6 Oxy, cho hinh vudéng ABCD c6 diém B thudc dudng thing
2x—y=0. Diém M M (-3;0) la trung diém 4D, diém K (-2;-2) thudc canh DC sao

cho KC =3KD. Tim tga d¢ cac dinh cua hinh vudng.

o Viy 4(-3;2),B(1;2),C(1;-2),D(-3;-2)

Céu 7(1.0 diém ). CHUYEN HA LONG Trong mit phing toa d6 Oxy, cho hinh vuéng

ABCD c6 A(4;6).Goi M, N lan luot la cac diém nim trén canh BC va CD sao cho

MAN = 45°, M (—4;0) va dudng thing MN c6 phuong trinh 11x+2y +44 =0. Tim toa do

cac diém B, C, D.

B(O;—2) D(—4;10)

Céu 8 — Chuyén Bién hoa : Trong mit phing voi hé toa do Oxy cho hinh vuéng ABCD tim
I, G 1a trong tim tam gidc ABI, M 1a trung diém AlI, dudng thing qua G va cat ID tai E (7;-2)
sao cho GE =2GM . Viét phuong trinh AB biét A ¢6 tung d6 duong va AG:3x—y =13

Vay A(5;2),

Ciau 9 : CHUYEN LE QUY PON - PA NANG

Trong mit phang Oxy , cho hinh vuéng ABCD , diém F (1?1; 3) 14 trung diém cta AD , diém

E 1a trung dié AB, diém K thudc CD sao cho KD = 3KC . Pudng thing EK c6 phuong trinh
1a 19x — 8y — 18 =0 . Tim toa d6 diém C cua hinh vudng biét rang diém E c6 hanh d6 nho
hon 3 .

C(3,8)
THANH CHUONG 1 - NGHE AN

Hoc toan khé hiéu , hdy hoc thdy Quang dé cim




Céu 10 (1 diém) Trong mat phang vé6i hé toa dd Oxy, cho hinh vudng ABCD cé tam I. Cac

diém G[?;%}E [3;—%} lan luot 14 trong tAm cuia tam gidc ABI va tam giac ADC . Xac

dinh toa do cac dinh cuia hinh vuéng ABCD, biét tung d6 dinh A 13 sb nguyén.

A(=1;4), B(7;6),C(9;-2), D(1;,—4)

Cau 11: P& 6 - NHOM HOQC SINH THAY QUANG BABY
Cho hinh vuéng ABCD tam K , M la diém di dong trén canh AB . Trén canh AD lay diém

E sao cho AM = AE , trén canh BC lay diém F sao cho BM = BF , phuong trinh
EF:x-2=0.Goi H 1achan dudng vudng goc ké tir M t6i dudng thing EF .Tim toa do
céc dinh cua hinh vuéng 4BCD biét phuong trinh dudng tron ngoai tiép tam giac ABH

lax® +y* +4x—2y—15=0va tung d6 diém A4 va diém H duong.

A(0;5),B(—4;-3),C(4,-7),D(81)

Ciu 12 — Pé 11 (DE THI NHOM HOC SINH THAY QUANG BABY)

Cho hinh vuéng ABCD , v& hai duémg tron (C, ) 6 dudngkinh la AD va (C, ) c6 ban kinh I3
AD tdm D . L3y diém P thudc (Cz) sao cho AP c6 phuong trinh x —2y +3 =0 . Dudng thang
DP cét (Cl) tai N biétrang AN c6 phwongtrinh x +3y —7 = 0. Tim cac dinh hinh vuéng biét

rang diém E(9;6) thudc duong thang CD .

Vay A(1;2),B(3;8),C(9;6),D(7;0)

Cau 13 — Pé 19 (Nhém Hoc Sinh Thay Quang Baby) Trong mat phang véi hé toa dd Oxy, cho
hinh vuéng ABCD c6 A(4;6). Goi M, N lan luot la cac diém nam trén cac canh BC va
CD sao cho MAN =45", N(-5;8) va duong thang MN c6 phuong trinh 38x+y+182=0.

Tim toa d6 cac diém B,C,D

B(0;-2)

Hoc toan khé hiéu , hdy hoc thdy Quang dé cim




Bai 14: Trong mit phang toa d6 Oxy, cho hinh vuéng ABCD. Diém E(7;3) 1a mot diém nam

trén canh BC. Pudng tron ngoai tiép tam giac ABE cit duong chéo BD tai diém N (N * B) .
Puong thing AN c6 phuong trinh 7x +11y + 3 = 0 . Tim toa d6 cac dinhA, B, C,D cua hinh
vudéng ABCD , biét A c6 tung d6 duong, C co toa do nguyén va nam trén dudng thang

2x—y—-23=0.

(Dé thi thir THPT Han Thuyén Bdc Ninh 2016 Lén 1)

Cau 18. (Pé 22 — thiy Quang Baby) :
Cho hinh vuéng ABCD, A(1;4), v€ hai dudng tron (C;) c6 dudong kinh AD va (Cy) co
ban kinh AD tim D. Lay diém P nam trén duong tron (C,), AP ¢6 phwong trinh x +y — 5 = 0.
DPuong thang DP cit duong tron (C)) tai N, AN c6 phuong trinh 3x — 5y + 17 = 0. Tim cac
dinh hinh vudng biét ring x.>0, diém E(7; -2) thudc duong thing BC.

Bai 19: Trong mit phang vdi hé toa do Oxy cho hinh vudng ABCD. Trén cac canh AB, AD

[an lwot 18y hai diém E, F sao cho AE = AF. Goi H |a hinh chiéu vudng goc cla A trén DE. Biét

H(%;—%},F(%;—Z), C thudéc duong thang d:x+y-2=0, D thuéc dudng thing

d':x-3y+2=0.Tim toa do cic dinh cla hinh vuong.

(Dé thi thir THPT Thudn Thanh 1 Bdc Ninh 2016 Lén 2)

Bai 20. Trong mit phing v6i hé toa d6 Oxy, cho hinh vuéng ABCD c6 dinh
C(—4;-3) va M 1a mot diém nam trén canh AB ( M khong tring véi A va B). Goi E, F lan
luot 1a hinh chiéu vudng goc ctia A, C 1én DM va 7(2;3) la giao diém cta CE va BF. Tim
toa do cac dinh con lai ciia hinh vuéng ABCD biét ring dinh B ndm trén duong thing d ¢

phuong trinh x—2y+10=0

Hoc toin khé hiéu , hiy hoe thiy Quang dé cam
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(Dé thi thir THPT Yén Thé 2016 Lan 3)

Két luan: 4(8;1),B(0;5),D(4;-7)

Bai 21. Trong mit phing Oxy, cho hinh vuéng ABCD c¢6 K 1a diém d6i ximg véi A
qua B. Trén canh BC, CD lay cac diém M va N théa man BM = DN . Phuong trinh dudng
thaing MK :x—y=0, diém N (-1;-5). Viét phuong trinh canh AB biét diém A thudc tryc

hoanh va diém M c6 hoanh do duong.

(Pé thi thir THPT Offine Thay Nguyén Dai Duong sienghoc.com Lan 7)

Bai 22. Trong mat phing Oxy, cho hinh vuéng ABCD . Goi M, N lan luot 1a céc
diém nam trén canh AB, CD théa man AM = DN . Puong thing qua M va vudng goc BN cit
canh AC tai E. Biét E(—10;3), phuong trinh MN:x-2y+1=0, diém C thuoc

d :3x—y—7=0. Viét phuong trinh duong thang AB.

(Pé thi thir THPT Offine Thay Nguyén Dai Duong sienghoc.com Lan 8)

Bai 24:Cho hinh vuéng ABCD c6 tdm I. goi M 1a diém d6i xtng cua D qua C. Goi
H,K lan luot la chan duong cao ha tr D, C 1én AM. Gia st K(1;1), dinh B thudc dt: 5x+3y-
10=0 va pt dt HI: 3x+y+1=0. Tim doa d¢ dinh B.

Hoc toan kho hiéu , hay hoc thay Quang dé cam nhan sy khac biét




LOI GIAI CHI TIET

Céu 1: Trong mit phang véi hé toa dd Oxy, cho hinh vuong ABCD va M 1a mot diém
thudc canh CD (M # C,D). Qua diém 4 dyng duong thang d vudng goc véi AM, d cit
duong thing BC tai diém N Biét ring trung diém cua doan thing MN 1a gbc toa d6 O, I
1a giao diém ciia A0 va BC. Tim toa d6 diém B cua hinh vudng biét

A(-6;4),0(0;0).1(3;-2) va diém N c6 hoanh d6 am.

N

4 B
o0

I

Dbi M C

Ta co:

NAB = MAD ( Cung phu E‘l\M)
AB = AD

AABN va AADM c6: { DAM = BAN
ADM = ABN

= AABN = AADM = AM = AN

O 1a trung diém MN = AO 1 MN
Ma AMAN vuéng = OA=ON

Hoc toan kho hiéu , hiy hoe thdy Quang dé cim nhan sw khac biét
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Phuong trinh duong thang MN (L A7):3x-2y =0

OA=ON = N(—4;—6) ( Thoa man ) hogc N(4;6) (Loaivi x, <0 )
= N(—4;—6) = Phuong trinh duong thing BC:4x—-7y—-26=0
Phuong trinh duong thing AB:7x+4y+26=0

ABNBC=B= B(_g;_zs_zj

Cau 2: Trong mat phéng voi hé toa d6 Oxy, cho hinh vuéng ABCD c6 A(4;6). Goi M,N
1an luot 1 cac diém ndm trén cic canh BC va CD sao cho MAN = 45°, M (—4;0) va duong

thing MN c6 phuong trinh :11x+2y +44 = 0. Tim toa d6 cac diém B,C, D.

Bai giai

B M ¢

Puong thang vudng goc voi AM tai 4 cit CD tai E

— EAM = BAD =90° = EAD = BAM ( Phu goc MAD )
AD = AB

AADEva AAMB { _— = AADE = AABM = AM = AE
EAD = BAM

Ma MAN = NAE = 45° = AN 1a duong phan gisc MAE = AN | ME
Ma AE 1| AM = Phuong trinh dudng thing AE:4x+3y—34=0

9

Hoc toan kho hiéu , hiy hoe thdy Quang dé cim nhan sw khac biét




E(10;-2)
E(-2;14)

AE:AM:{

Véi E(10;-2), phuong trinh duong thang AN : 7x—y—22=0.

AN OMN = N = N(0:-22) = D(12:2), B(0:-2),C(8:-6) 1 i vt didu kign DN cing

phia AM)
Véi E(-2;14), phuong trinh duong thing AN :x+7y—46=0.

AN A"MN =N = N(—%;%) = B(0;-2),C(-8;2),D(—4;10)

Céu 3 (Thpt — Chu Vin An — An Giang) Trong mit phiang véi hé toa do Ozy , cho hinh
vuong ABCD c6 dinh €' thugc dudng thing d : x +2y — 6 =0, diém M(1;1) thudc canh
BD biét rang hinh chiéu vuéng goc cta diém M trén canh AB va AD déu ndm trén

duong thang A: z +y—1= 0. Tim toa d6 dinh C .

Pap s6 : C(2;2)

Bai gidi
A H B
L]
1
K 5 N
D C

Goi H,K 1an luot 1a hinh chiéu vuong goc cua M trén AB, AD.
Goi KM "BC=N,CM nHK =1.

10

Hoc toan kho hiéu , hiy hoe thdy Quang dé cim nhan sw khac biét
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Ta c6 ADKM vudng tai K v DKM =45" = KM =KD=KM =NC (1)

Lai c6 MH = MN (Do oMHBN 1a hinh vudéng )

= AKMH vuédng va ACNH vudng bang nhau=> HKM = MCN

Ma NMC =IMK nén NMC+NCM = IMK + HKM =90° = CI 1 HK.

Duong thing CI di qua M (1;1) va vudng goc véi duong thing d nén c6 VIPT
ne =(1-1)

= Phuong trinh dwong thing CI :x—y =0.

x=r=0 @{x=2:>C(2;2)

Toa @6 ciia C 1a nghiém cua hé phuong trinh
x+2y—-6=0 y=3

e Viy C(2;2)

Cau 4 ( THPT - Ngb Gia Ty - Vinh Phiic ) Trong mit phang voi hé toa d6 Oxy , cho hinh
vudng ABCD c6 tam I. Trung diém canh AB 1a M (0;3), trung diém doan CI 12 J(1;0) . Tim

toa d6 cac dinh ctia hinh vudng, biét dinh D thudc dudng thing A:x—y+1=0.

Pap s6 : A(-2;3), B(2;3),C(2;—1), D(-2;—1).

Bai giai

D N Cc

Goi N la trung diém CD va H 13 tAm hinh chit nhat AMND. Goi (O) 1a duong tron
ngoai tiép hinh chit nhat AMND. Tir gia thiét, suy ra NJ /DI, do &0 NJ L AC NJ hay

11

Hoc toan kho hiéu , hay hoc thay Quang dé cam nhan su khac biét




J €(C) (Vi AN la duong kinh cta (C) ). Ma MD ciing 1a duong kinh cua (C) nén

JM 1JD (1)
DeA nén D(t;t+1)= JD =(t-1;t +1),JM =(-1;3). Theo (1)

JDJM =0 < —t+143t+3=0=1=-2= D(=2;-1).

2

Goi a 1a canh hinh vuéng ABCD. D& thdy DM =2/5 = ,|a* +% =a=4.

:—2' :3

. AM =2 24 (y-3)7=4 r="5Y
Goi A(x; ). Vi{ -7 (=3) = 6 7
AD =4 (x+2) +(y+1)°’ =16 x=iv=g

- Véi A(=2;3) = B(2;3) = I(0;1) = C(2;—1) = J(1;0) ( Théa mén )
- Véi A(g;z]:B(—g;éjjI(_—S;g]:c(_—zz;E]:J(—&z)(Loai ).
55 55 5°5 5 5

Vay toa do cac dinh hinh vudng 13 4(-2;3), B(2;3),C(2;—1), D(-2;-1).

Ciu 5 ( THPT — Hién Pa — Phii Tho ) Trong khong gian véi hé toa dd Oxy, cho hinh
vudng ABCD c¢6 C(2;-2). Goi diém 7,K lan luot 1a trung diém ciia DA va
DC; M (—l;—l) la giao ciia BI va AK. Tim toa d9 cac dinh con lai ctia hinh vuong ABCD

biét diém B ¢6 hoanh d6 dwong.

Pap s6: 4(-2;0),B(1;1),D(-1;-3).

Bai gisi

Hoc todn kho hiéu , hiy hoe thiy Quang dé cam nhan su khac biét




D K Cc

Goi J 14 trung diém ciia AB. Khi 46 04JKC 14 hinh binh hanh=> 4K // CJ.
Goi CJNBM =N = N la trung diém ciia BM.
Chting minh dugc AK L BI = ABMC can tai C.

Ta c6 MC(3;-1) = [MC| =10 = CM = BM = 4B =/10.

Trong AABM vuodng co:

5

AB?> = BM.BI = BM N AB* + A = BM.ABT — BM =22
= B 1a giao cua hai duong tron (C;\/ﬁ ) va (M 242 ) Toa d6 diém B thoa man:

{(x2)2 +(y+2) =10 L 3(s1)
(x+1)2 +(y+1) =8
Phuong trinh dudng thing 4B c6 dang : x—3y+2=0.
Phuong trinh dudng thing AM c6 dang :x+y+2=0.
= A(-2;0).

Taco BA=CD = D(-1;-3).

Céu 6 (THPT Lé Hong Phong — Nam Dinh Idn 2 — 2016 ) — Quan hé vudng géc

13

Hoc todn kho hiéu , hiy hoe thiy Quang dé cam nhan su khac biét




Trong mit phang v6i hé toa d6 Oxy, cho hinh vudéng ABCD c6 diém B thudc dudng thing
2x—y=0. Diém M M (-3;0) la trung diém 4D, diém K (-2;-2) thudc canh DC sao

cho KC =3KD. Tim toa d¢ cac dinh cua hinh vuong.

Bai gidi
H A4 B
D K C
AM 1 —_
5. ——=—= AMB = 60"
Ta co: 1B 2
MD

—=2= DMK =30°

MK

= BMK =90° = BM | MK

= Phuong trinh dudng thing BM :x-2y+3=0= B(1;2)

Goi n=(a;b) 1a VTPT ctia 4B
BK  —— .
sDMK > aABM = MK = == MBK =30

= MB la phan giac cua ABK
Léy doi xtmg véi K qua M duogc diem H = H (—4;2)

= Phuong trinh dudng thing 4B:y—-2=0.

Hoc toan kho hiéu , hiy hoe thdy Quang dé cim nhan sw khac biét




= Phuong trinh duong thing AD:x+3=0.

= A(—3;2)
= D(—3;—2)
= C(l;—2)

e Vay A(-3;2),B(1;2),C(1;-2),D(-3;-2)

Céu 7(1.0 diém ). CHUYEN HA LONG Trong mit phing toa d6 Oxy, cho hinh vuéng

ABCD ¢6 A(4;6).Goi M, N 1an luot 14 cac diém ndm trén canh BC va CD sao cho
MAN =45°, M (—4;0) va dudng thing MN c6 phuong trinh 11x+2y +44 =0. Tim toa do

cac diém B, C, D.

Bai gidi :
Goi E=BDNAN,F =BDNAM,I = ME N NF

Ta c6: MAN = NBD = MBD =45° nén hai t& giac ADNF, ABNE ni tiép. Do do

A D

ME 1L AN,NF 1L AM . % M
Suyra Al L MN
Goi H=AI"MN . Tacé ABME,MNEF la céc tit giac noi tiép nén AMB = AEB = AMH .
Suy ra AAMB = AAMH . Do d6 B 1a ddi ximg ctia H qua dudng thang AM.

15

Hoc toan kho hiéu , hiy hoe thdy Quang dé cim nhan sw khac biét




22

Tuo AH 1 MN tai Hm tim duoc H (—?,?j Do B la dbi xtng cua H qua AM, nén tim

dugc B(0;-2)
Tim dugc BC:2x+4y+8=0,CD:2x—y+18=0 suyra C(—8;2)

Tir AD =BC ta tim dugc D(—4;10)

Céu 8 — Chuyén Bién hoa : Trong mit phang voi hé toa do Oxy cho hinh vuéng ABCD tim
I, G 1a trong tim tam gidc ABI, M 14 trung diém Al, dudng thing qua G va cit ID tai E (7;-2)
sao cho GE =2GM . Viét phuong trinh AB biét A ¢6 tung d6 duong va AG:3x—y =13

Bai gidi :

ABI vuong can tai I, G la trong tam
= AIG = BIG

I4=1B

= AIG = ABIG

= GA=GB

Ma GB=2GM = GA=2GM
Ma GE =2GM = GA=GE

= AGAE céntai G

Ae AG:>A(a;3a—13)
GA=(a-43a-12)
*) GE = (3;-1)

N

*) GA=GB=GE
= G la tam ngoai tiép AABE

= AGE = 2ABE = 90"
= A AGE vudng can tai G.
*) Phuong trinh GE 1a
x;7 =y_—+12 & x+3y-1=0
= Toa d6 G thoa man:

{x+3y—1:0@{x:4 — G (4-1)
3x—y=E y=-1 ’

F

Hoc todn kho hiéu , hiy hoe thiy Quang dé cam nhan su khac biét




*) GA=GE

a=5=> A(5;2)(nhaj1)
a=3= A(3;—4)(loai)

= J(a-4)" +(3a-12)" =10 @[

* Goi F 1a giao cia AG va BD :>AF=%Z(—§ :F[%,_—Sj:ﬁz(;,;j

Phuong trinh EF: x -7y—-21=0
*) Phuong trinh AL ( A L EF)1a: 7Tx+y—-37=0

= Toa d6 I thoa man: [ ﬁ,_—ll = IG = —_8,§
55 5

= Phuong trinh AB (do vudng goc IG) 1a: 4x—-3y—-14=0

Viy A(5:2),

Ciu 9 : CHUYEN LE QUY PON - PA NANG

Trong mit phang Oxy , cho hinh vuéng ABCD , diém F (12—1; 3) 1a trung diém cua AD , diém

E 1a trung dié AB , diém K thudc CD sao cho KD = 3KC . Pudng thang EK c¢6 phuong trinh
12 19x — 8y — 18 =0 . Tim toa do diém C cta hinh vudng biét ring diém E c6 hanh d6 nho
hon 3.

Bai gidi :

>.‘\':

D(0,a) C(a,a)

F(0,a/2)

B(a,(];
4(0,0) E(a/2,0) *

17

Hoc toan kho hiéu , hiy hoe thdy Quang dé cim nhan sw khac biét




Cich 1 dung chuén héa :

Ta chuén hoa nhu sau (dwa diém A trung goc toa do , AB tring Ox , AD trang Oy) , muc dich
tinh d¢ dai canh hinh vudng .

Ta biéu dién toa do cac diém trong hé truc toa d6 mdi nhu hinh v€ . Tt d6 tinh dugc

— 1
EK = (Z a,a)//(1,4) vudng goc (-4,1) => phuong trinh EK : -4x +y +2a=0

S5a

‘0—4+“+2a
Ji6+1 217

Theo hinh chuén héa : d(F, EK) =

11
—.19-24-18
2 ‘_25\/17

Theo d8 bai thi ta lai c6 : d(F,EK) = ‘

19° + 64 34
= a=5,nén EF:Qazﬂ
2 2
a=2
EeEF:E[a;lgag_lgszF: 53 (loai)
a="—
17
Goi I 1a trung diém EF
:I(I—S,EJDAC:7x+y—29=O
4’4
= (C(c,29-7¢)
c=3 C(3,8)
Taco BC=ﬁ3(0—2)2+(29—7C—§)2Z(ﬁ)zﬁ 9=| 9 5
2 2 2 :E C(E’_E)

Xét vi tri cia C va EF taco dap s6 1a C(3,8)

Cach 2 : Dung Cosin:

Hoc toan kho hiéu , hiy hoe thdy Quang dé cim nhan sw khac biét




D

%za:ABz4a:>AE=AF=2a

MK=KC=DTC=LZ

*)EF =2a2, FK = a\/13,EK = a 17
— 334

= coSFEK =——
34

*)Goi véc to phap tuyén cia EF : i;(a,b)
19a—80] 334

\/a 0219 164 34
= 2(19a —8b)? = 225(a* +b?)

*)£=9_Z EF:97(x—%)+71(y—3):0

*)—=—:> EF: (——)+7(y 3)= O:>E(2—):>N(— —)

b 71
15 11
x_i [

:>AC:—4=T4:>7x+y—29=0:>C(c,29—7c)

-1

Hoc toan kho hiéu , hiy hoe thdy Quang dé cim nhan sw khac biét




545

"EC(e=2,>T¢), EF = 2a+2 = EC ==

= (c-2) +(§—7c)2 = (#J

53

9 .
Loai truong hop ¢ = 5 vi diém C cung phia voi A bo EF .

pS: C(3,8)
THANH CHUONG 1 - NGHE AN

Cau 10 (1 diém) Trong mit phang voi hé toa dd Oxy, cho hinh vuéng ABCD c6 tam 1. Cac

b

diém G[%EJ,E [3;—%) lan luot 1a trong tdm cua tam giac ABI va tam giac ADC . Xac

dinh toa d6 cac dinh cta hinh vuéng ABCD, biét tung d6 dinh 4 1a sé nguyén.

Bai gidi :
Goi M la trung diém ctia BI va N 1 hinh chiéu vuong
goc cua G 1én BL
Ta co GN//AI:ﬂzﬁzg:IszlM=lBI(l) 4
IM  AM 3 3 3 G

E 1a trong tam AACD

1 1 2
= IE=—DI=—Bl = EN=IN+1E=—BI =BN N

3 3 3

EXT

= BN = EN = ABGE cantai G
— GA =GB =GE — A,E, B cung thudc duong tron tam G

—> AGE =2A4BE =2.45" =90° — AAGE vudng can tai G

G
Phuong trinh (AG):{qlugE 5 (AG):x+13y—51=0—> A(51—13a;a)

20

Hoc todn kho hiéu , hiy hoe thiy Quang dé cam nhan su khac biét




Khi d6 AAGE vudng can tai G— AG =GE

a=4

2 2 2
—>AG2=(£—13aj +(a—£j =m<—>(a—2j =l<—> 10
3 3 9 3) 9 T a=T o ACLA)

Taco AG=2AM —> AG =2AM — M E;Z
3 3 272

Phuong trinh BD diquaEvaM — (BD):5x-3y-17=0

tam G 10Y’ 1Y 170
Phuong trinh duong tron (G): G| x——| +|y——| =——
g g (){R:GA ()( 3) (y 3) 5

B la giao diém thir hai cia (BD) va G — B(7;6)

y
Phuong trinh (4D): { Y (D) 4x+y=0—> D(1;-4)

q

1 AB
ABCD 14 hinh vuéng — 4B = DC — C(9;-2).
Bai toan c6 1 nghiém A(-1;4),B(7;6),C(9;-2),D(1;—4)

Cau 11 : D& 6 — NHOM HOQC SINH THAY QUANG BABY
Cho hinh vuéng ABCD tam K , M la diém di dong trén canh AB . Trén canh 4D lay diem

E sao cho AM = AE , trén canh BC liy diém F sao cho BM = BF , phuong trinh
EF :x—2=0.Goi H 1achan dudong vudng goc ké tir M t6i duong thang EF .Tim toa do
c4c dinh cua hinh vuéng 4BCD biét phuong trinh dudng tron ngoai tiép tam giac ABH

lax® +y* +4x—2y—15=0va tung do diém A4 va diém H duong.

Bai gidi :

Hoc toan khé hiéu , hiy hoe thay Quang dé cam nhan sw khac biét




Do ABCD la hinh vudng nén 2 duong A M B

chéo vudng géc (tinh chdt) = AKB = 90°

Tam gidc AME vubng can tai E

A= AME = AEM = 45" H

T& gidc AMHE ndi ti€p nén &
MHA = MEA = 45° *

T& gidac ABFH ndi tiép nén

MHB = MFB = 45" D c

Tam gidc BMF vuolng can tai

B = BMF = BFM =45’

= AHB = AHM + BHM =90’

= ABHK |3 tir gidc noi tiép

Ta cé {BF =PE . BEDE 13 hinh binh
BF //DE

hanh

Ma K la trung diém cta BD réinén K

cung 1a trung diém cla EF ,dodd K

thudc EF . Ticla H,K 13 giao diém cla

duwong tron da cho va duong thang EF

Toadd K,H thdéa man

x=2=0
X+ Y +4x—2y-15=0

:{x=2,y=3 :[H(z;.%)

x=2y=-1"|K(2-1)

Goi N latrung diém AB.Suyra N latadm duwdng tron dudng kinh 4B

22

Hoc toan kho hiéu , hiy hoe thdy Quang dé cim nhan sw khac biét




at ca vi hgc sinh than yéu

Do d6 N(-2;1)

Tacé: KN = (—4;2)

Puong thang AB diqua N va vudng géc véi KN nén phuong trinh 4B:2x—y+5=0

2 2
. ) +y +4x-2y-15=0 x=0,y=5
Toa d6 diém A va B la nghiém cua hé {x Y x=ey @{ Y

2x-y+5=0 x=—4,y=-3

Ma tung d6 diém A duong. Suy ra A(0;5),B(—4;-3)

Xo=2x,—x,=22-0=4

=C(4;-7
yC=2y1_yA=2.(—1)—5:_7 ( )

Ta cé: K trung diém AC :>{

X, =2x,—x,=22+4=8

= D(8§;1
yD=2y1—yB=2.(—1)+3=1 ( )

Ta cé: | trung diém BD :>{

vay A(0;5),B(—4;-3),C(4-7),D(8]1)

Cau 12 — Dé 11 (DE THI NHOM HOC SINH THAY QUANG BABY)

Cho hinh vuéng ABCD , v& hai duding tron (C,) c6 duangkinh la AD va (C, ) c6 ban kinh la
AD tdm D . lay diém P thudc (Cz) sao cho AP c6 phuong trinh x —2y +3 = 0. Dudng thang
DP cét (Cl) tai N biétrang AN cé phuongtrinh x+3y —7 = 0. Tim c4c dinh hinh vuéng biét

rang diém E(9;6) thudc duwong thang CD .

Bai gidi :

Hoc todn kho hiéu , hiy hoe thiy Quang dé cam nhan su khac biét




Ta cé: vtcp cha AP va AN lan luot 13

A B
i(-2;-1) va j(3-1)
Suy ra
_ o
cos NAP =| (-2)-3+(-1){ 1)|=L F ' K
Ve Pz | V2

— NAP = 45° 5

D c

Suy ra tam giac ANP vudng can tai N

Trudong hop 1: Néu N thudce nlra mat

phang b AD khéng chira C thi

AN < AD < AP (loai)

Trwdng hop 2: Néu N thudc nlra mat

phang b AD chira C:

Xét P thudc nira mat phang bd AD khong chita C: AN < AD < AP suyravo i
Xét P thudc nira mat phang bo AD chira C: khi d6 goi DN cat BC tai K suy ra:
APN = PAD = 45" ( vi AD=DP)

—

Ma DAC = 45° =vé lisuy ra P trung Cva N trung D
Khidd AC:x—-2y+3va AD:x+3y—-7=0
Diém E hudc DC ma dé thay E thudc duong thing AC:x—2y+3=0

Suy ra C(9;6):> CD:3x—y—21=0:>D(7;0)

AC cat AD tai Anén A(1;2)
Do DC = AB = B(3;8)

Vay 4(1;2),B(3:8),C(9;6),D(7;0)

Hoc toan kho hiéu , hiy hoe thdy Quang dé cim nhan sw khac biét




Cau 13 — Pé 19 (Nhém Hoc Sinh Thay Quang Baby) Trong mit phang véi hé toa dd Oxy, cho

hinh vuéng ABCD c6 A(4;6). Goi M, N lan lugt la cac diém ndm trén cac canh BC va

CD sao cho MAN =45°, N(-5;8) va duong thdng MN c6 phuwong trinh 38x+y +182=0.

Tim toa d6 cac diém B,C,D

A D
E
N
I
H
F
B M C

Goi E=BDNAN,F =BDNAM ,I = ME " NF.

Ta c6 MAN = NDB = MBD = 45° nén hai ttr gidc ADNF, ABNE néi ti€p.

Dodé ME 1L AN,NF | AM = I latrwectam AAMN = Al 1 MN.

Goi H = AI "MN. Ta c6 ABME, MNEF 1a cic tir gidc ndi ti€p nén AND = AFD = ANH
= AAND = AANH. Do d6 D la diém d&i xirng clla H qua duwdng thang AN.

4 . g .
Tw AH LM\/EH:H(—%;%} Do D la diém doi xirng ctia H qua duwong thang AN.

nén ta tim duoc D(—4;10).

Tacé AD=DC =45;DN =+/5= DC =4DN = C(~8;2). Ttr AB =DC = B(0;-2)

Bai 14: Bonuos

Hoc toan kho hiéu , hay hoc thay Quang dé cam nhan sy khac biét




Mit phang Oxy hinh vuéng ABCD c6 dinh C thudc dudng thang: x+2y-6=0. Diém A(1;1)
thudc canh BD. Biét hinh chiéu ciia M 1én AB va AD diéu thudc duong thing: x+y-1=0. Tim
C.

Hinh vé:
A F B
H.
G M
D I C

aFGM =aCMI(c—c—c)
= HFM = MCI
Talaico: HMF = IMC
=>aMHFoaMIC

= MC 1L FGsuyra C(2;2)

Bai 15 : Bonuos
Cho hinh vuéng ABCD, hai diém E va F 1an luot thuéc AD va AB sao cho AE = AF
Goi H 13 chan dudng cao ha tir dinh A xudng BE<CH cit AD tai M,

Tim toa d6 c4c diém chia hinh vubng bist F(2:0), € thube d- x-2y-+1=0va A G‘%J

Hinh vé:

Hoc toan kho hiéu , hiy hoe thdy Quang dé cim nhan sw khac biét




E

De

AH BH __ AH BH

aAEH ~aBAH = = = =
AE  AB FA  BC

=aAHF ~aBHC(c— g —c) = AHF = BHC

= FHC =90°
HAF = HMF
HCF = HBF = MFC =90" = MF 1 FC
HAF = HBF =90°

., |AFH = HBC(2.goc.tuong.ung)
Laico _ _
AFH = HCB(ke.bu HFB)

=aHBC cantai H

Bai 16: Bonuos

Trong mit phang toa d6 oxy cho hinh vuéng ABCD tam E, mot duong thing qua A cit BC

va CD lan luot tai M va N, coi K 1a giao diém gitra EM va BN, xac dinh toa d6 cta hinh

vuodng biét toa do cua dinh C(14;2) phuong trinh dudng thang EK: x-y-4=0, va diém B thudc

duong thang d: 2x-y-10=0 va c6 hoanh d¢ 16n hon hoanh d6 diém K.

Hinh vé:

Hoc todn kho hiéu , hiy hoe thiy Quang dé cam nhan su khac biét




Ké thém EH vuong v6oi MK va HM cit BN tai G,

BEK = HEC ( cung phu CEM) =>aBEM =aCEH

BAM = CBH
= = BH L AM (1)
BAM + BMA = 90°

BH 1 AM
Xét aBHN : = MH 1 BN
BC 1 HN

ABMG ~aHMC = GBM = MHC
{GBM -MHC ——
-

= GBM =CEM
MHC = CEM

= CK 1 BK

ECB = MKB = 45" =KE phan giac goc BKC.

Bai 17: Trong mit phang toa d6 Oxy, cho hinh vuéng ABCD. Diém E(7;3) 1a mot diém nam trén
canh BC. Duding tron ngoai ti€p tam gidc ABE cat dudng chéo BD tai diém N(N # B). Dudng
thang AN c6 phuong trinh 7x +11y + 3 = 0 . Tim toa d6 cac dinhA, B, C,D cla hinh vudng ABCD
biét A c6 tung d6 duong, C cé toa dd nguyén va ndm trén dudng thang 2x—y—23=0.

(Dé thi thir THPT Han Thuyén Bdc Ninh 2016 Lén 1)

Hoc toan khé hiéu , hiy hoe thay Quang dé cam nhan sw khac biét




Ti gidc ABEN noi tiép dudng tron dwong kinh AE = ANE =90° = AN 1 NE
:>NE:11(x—7)—7(y—3)=0c>11x—7y—56=0

7
1x=7y-56=0 |*7 > \
Toa dd cla N la nghiém clta hé: Y 2 N Z;—E
Tx+11y+3=0 _é 22,
2
-
Goi H 13 trung diém cta AE, c6: NBE = 45" = NHE =90° = AN = NE

o

2 2
_ =9(!
Goi A(a;—7a+3j.Ta 6 AN? = NE? @(a—zj +(49 14a] :§<:> ¢ ( ):A(—2;1)
11 2 22 2 a=-2

Goi C(c;2c—23):> trung diém | cla Ac:1("’;2;c—11j:>i2=[—c;2;12—c)

2 72
c=10
Taco AIN=90° = IAIN =0 < 39(1):(:(10;—3);1(4;—1)
A 4
5

= EC =(3;-6)= BC:2(x-7)+(y-3)=0&2x+y-17=0
Fv=G;%j:BD:3(x—4)—(y+1)=o@3x—y—13=0

. 3x—y-13=0
Toa d6 diém B: P
2x+y—-17=0

{;Zi:3(6;5),D(2;—7)

Ciu 18. ( Dé 22 — thay Quang Baby) :

Cho hinh vuong ABCD, A(1;4), vé hai duong tron (C;) c6 duwong kinh AD va (C3) cé ban
kinh AD tdm D. Ly diém P nam trén duong tron (Cy), AP cé phuong trinh x +y — 5 = 0. Buong
thang DP cit duwong tron (C,) tai N, AN c6 phuong trinh 3x — 5y + 17 = 0. Tim cac dinh hinh vudng

biét rdng x>0, diém E(7; -2) thudc dudng thing BC.

Hoc toan kho hiéu , hay hoc thay Quang dé cam nhan su khac biét




at ca vi hoc sinh than yéu

Pap an

+) Goi ﬁ=(a;b) la vecto phap tuyén cla AB
Taco LTI =(1;1) |a vecto phap tuyén ctia AP
LTZ = (3;-5) la vecto phap tuyén cta AN

Ta sé chirng minh cos(ul;u2)=cos(u1;n)

*) Trwong hop 1: Diém P ndm ngoai hinh vuéng ABCD:

, TR

D

+) Vi N&(Cy) c6 dudng kinh AD nén AND = 90° hay ANL DP

Vi A,Pe (C,) nén DA = DP

— ADAP cantai D

Tir P ké PM L AD tai M. D& thdy PM // AB — n=(a;b) cling 13 vecto phép tuyén clia PM
Ta co: @’z@ do ADAP can taiD

—> NAP = MPA

Do d6 cos NAP = cos MPA <> cos(z?l;zz) =cos(u_1;ﬁ) (dung)

*) Trwong hop 2: P ndm bén trong hinh vudng ABCD:

Hoc toan kho hiéu , hiy hoe thdy Quang dé cim nhan sw khac biét




Goi M |a giao diém cla AP v&i dudng tron (Cy) — AM L MD
Vi A,P cling nam trén duwong tron (C,) nén DA=DP
Do d6 tam gidc DAP can tai D
— Pudng cao DM ddng thoi 1a phan giac
—>AM = AN
—> PAN = BAP
Nén cos PAN = cos BAP < cos(tz;zTZ)= cos(uT;ﬁ)

***Vay ta co cos(le;Z) = cos(ul;n)
3-5| p |a+b|

VBB +5 P+ a+0

= 2a® +b =\/374.|a+b|

& 4(a® +b*) =34(a’ +2ab+b*)

=S 30a” +68ab+30b° =0
3a=-5b
La =-3b
-)Néu5a=-3b.ldya=3;b=-5 — loai vi khi d6 AB // AN
-)Néu3a=-5b.ldya=5;b=-3
— phuong trinh AD di qua A(1;4) nhan (3;5) 1a mot vecto phap tuyén la
3x+5y-23=0

31

Hoc toan kho hiéu , hiy hoe thdy Quang dé cim nhan sw khac biét




Phuong trinh dwong thang ABla:  5x—3y+7=0

Phuong trinh dwong thang BC di qua diém E(-7;2) 13: 3x + 5y +11=0

Do d6 toa d6 cla B la nghiém cha hé :

5x -3y +7 =0 =-2
o Y & * < B(-2;-1) —>AB=+/34
3x +5y+11 =0 y=-1

-3c-11

ViCeBC —-C (c; j . (c>0)

Lai c6 BC=AB=~/34

2
— (c+2) +(_32_6j =34

34, 136 714

c c =
25 25 25
CcC=
- [ —>c=3(vi c>0)

Do d6 C(3;-4)
+)Vi 4B =DC — D(6;1)
K&t ludn: Vay toa dé 4 dinh cGa hinh vudng ABCD la A(1;4) B(-2;-1) C(3;-4) D(6;1)

Bai 19: Trong mit phang véi hé toa dd Oxy cho hinh vudng ABCD. Trén cac canh AB, AD lan luot I3y hai

. , X . 2 14 8
diém E, F sao cho AE = AF. Goi H |a hinh chiéu vudng goc cua A trén DE. Biét H(g;—?j, F(g;—2j ,C

thudc duong thang d : x+y—2=0, D thudc dudng thang d': x—3y+2=0. Tim toa dé céc dinh cla

hinh vuéng.

(Dé thi thir THPT Thudn Thanh 1 Bdc Ninh 2016 Lén 2)

(]
gu

Hoc todn kho hiéu , hiy hoe thiy Quang dé cam nhan su khac biét




Goi M 1a giao diém cta AH va BC.

Hai tam giac ADE va BAM bang nhau nén BM = AE = AF. A 5 D
Suy ra cac ti gidc ABMF, DCMF la cac hinh chit nhat. ¢
Goi | 1a giao diém cGia FC va MD. e A

Taco HI = %MD = %FC nén tam giac HFC vuong tai H.

T

Gid str C(c;2—c¢). HC.HF =0= C(-2;4)

Gid st D(3m—2;m). DC.DF =0=> D(4;2)
PT duwong thang AD:3x—y—-10=0
Gia sir A(a;3a—10)

6 [4(68)
2~ L(z;—4)

a

DA=DC:>[
a

Vi DF, DA cung huéng nén A(2;—4)
CB =DA= B(~4;-2)

Vay A(2;-4),B(—4;-2),C(-2;4),D(4;2)

Bai 20 Trong mit phing v6i hé toa d6 Oxy, cho hinh vuéng ABCD c¢6 dinh C (—4; —3) va M
1a mot diém nam trén canh AB ( M khéng trung v6i A va B). Goi E, F 1an luot 14 hinh chiéu
vudng goc cua A, C 1én DM va 1(2;3) la giao diém cua CE va BF. Tim toa d¢ cac dinh con

lai cia hinh vuéng ABCD biét rang dinh B nim trén dudng thing d co phuong trinh
x—2y+10=0

(Dé thi thir THPT Yén Thé 2016 Lan 3)

Pap an: +) Qua F ké FN song song v6i EC, cit DC tai N. Khi d6 ta co: DN _DE (1)
DC DE
ADFC ~ AMEA = 2L _ME - 5)
DC MA

Hoc toan khé hiéu , hiy hoe thay Quang dé cam nhan sw khac biét




AD _MA (3) A, ol B
DE AE

ADEA ~ AAEM =

CDF ME AM  AM
DE AE AD AB
(1.(4)
= ﬂ = % = DN = MA
AB DC
Khi d6 MBCN la hen nén 5 diém F, M, B, C,Ncing.... ~ p° - ¢

= EC L BF

BFN =90°
FN//EC

o Bed
Giaihé¢ {_._. = B(0;5)
IBIC =0

Phuong trinh BC:2x—y+5=0
Tim A, D
Két luan: A4(8;1),B(0;5),D(4;-7)

Bai 21. Trong mit phang Oxy, cho hinh vuéng ABCD c6 K 1a diém d6i ximg véi A qua B.
Trén canh BC, CD lay cic diém M va N thoa min BM = DN . Phuong trinh duong thing
MK :x—y=0, diém N (—1;—5) . Viét phuong trinh canh AB biét diém A thudc truc hoanh

va diém M c6 hoanh d6 duong.

(Pé thi thir THPT Offine Thay Nguyén Pai Duong sienghoc.com Lan 7)

Pap an:
A B z -
H L’/.‘/ '
M
TN c

Hoc toan kho hiéu , hiy hoe thdy Quang dé cim nhan sw khac biét




Chting minh MK 1 AN
Ta c6: AADN = AABM = AKBM = Z/MKB = ZNAD

= /MKA+ /NAK = ZNAD + ZNAK =90° = MK 1 AN
Phuong trinh AN: x+ y+6=0. Toa dd A 1a nghi€ém cua h¢:

{x+y+6=0

A(—6;0
y=0 = ( 2 )

Goi M(m,m)eMK:ANzAM :>M(1;1)
. Do K vi M nim cung phia so v4i AN

K
Goi K(t,1)e MK :MA =MK =

:>K(6;6)

Phuong trinh duong thing AB: x—2y+6=0

Bai 22. Trong mit phing Oxy, cho hinh vuéng ABCD . Goi M, N lan Iuot 13 cac diém niam
trén canh AB, CD théa mén AM = DN . Puong thing qua M va vudng goc BN cit canh AC
tai E. Biét £(—10;3), phuong trinh MN:x-2y+1=0, diém C thudc d:3x—y—7=0. Viét

phuong trinh dudng thing AB.

(Pé thi thir THPT Offine Thay Nguyén Pai Duong sienghoc.com Lin 8)
Pip an: Viét phuong trinh dudng thing AB.

E

EC= C(2;—1),1(—l;0)
Chirng minh ME = MC,IC = AE D
= EA=1C = A(-7;2)
Phuong trinh trung truc EC: 3x—y+13=0 1

M N

R . N o |3x—y+13=0
Toa @ M 1a nghi€m cua hé: = M(—S;l) H
x=2y+1=0 -
B €

Phuong trinh dudng thing AB qua A, M: 2x+ y+12=0
Ta c6: LAME = ZHMB; ZHMB = ZHNM (cung phu ZMBN)
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Ma ZHMN = ZCMI (MBCN la hen) = ZAME = ZIMC

MA=MI

Lai c6: AAMI vudng can tai M nén o
LMAE = ZMIC =135

ME =MC

AMAE = AMIC(g.c.
- (gCg):{AEzlc

Bai 24:Cho hinh vudéng ABCD c¢6 tam 1. goi M 1a diém ddi xtng ciia D qua C. Goi H,K lan
Iuot 1a chan duong cao ha tie D, C 1én AM. Gia su K(1;1), dinh B thudc dt: 5x+3y-10=0
va pt dt HI: 3x+y+1=0. Tim doa do dinh B.

Hinh vé:

c6 ngili gidc ABKCD thugc 1 duong tron tdm I, duong kinh AC
= BKD =90 = BK 1 DK (1)
= HKD = ABD = 45° =aHDK vudng can tai H

HD = HK
— HI L DK (2)
ID = IK

Tu (1) va (2) => HI//BK
= BKix+y-4=0

Hoc toan kho hiéu , hiy hoe thdy Quang dé cim nhan sw khac biét




3x+y—-4=0
B: Yy = B l,i
5x+3y—-10=0 22

Ly thuyét :

Hinh CN c6 tinh chat :
1)4B = CD; BC = AD
D)IA=IB=IC=1ID
HNA=B=C=D=90°
DAC = DBC = ACB = ADB
{@=@=@=Bﬁ:
5)AC = BD

Hoc toan kho hiéu , hiy hoe thdy Quang dé cim nhan sw khac biét
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DE BAI

Cau 1: Trong mit phang hé toa dé Oxy, cho hinh chit nhat ABCD c6 AD =2 AB. biém
K O U , . N e s .
H ?,? |a diém déi xirng cta diém B qua duwong chéo AC. Tim toa d6 cac dinh cda hinh chir

nhat ABCD, biét phuongtrinh CD : x— y—10=0 va dinh C c6 tung d6é am.

DS : A(2;4) B-1;1) C(5;-5) D(8;-2)

Cau2: Trong mit phang véi hé toa do Oxy, cho hinh chit nhat ABCD. Goi M la diém doi
xtrng cta B qua Cva N I hinh chiéu vudng gbéc cta B trén MD. Tam gidc BDM ndi ti€ép dudng

tron (T') c6 phuong trinh :(x—4)2 +(y—1)2 =25. Xac dinh toa dd cac dinh cla hinh chit nhat
ABCD biét phuong trinh dudng thang CN 1a 3x —4y —17 = 0; dudng thang BC di qua diém

E(7;0) va diém M c6 tung d6 am.

ps A(-1;5),B(7;5),C(7:1),D(1;1).

Cau 3 ( THPT — Quynh Lwu 3 — Nghé An — Lan 1 )Trong mit phang Oxy, cho hinh chi¥ nhat
ABCD c6 AB =2BC. Goi H la hinh chi€u clia 4 |én duong thang BD; E, F lan luot 1a trung

diém doan CD va BH. Bié’tA(l;l),phu'o‘ng trinh duong thang EF 1a :3x—y—10=0 va diém E

c6 tung d6 am. Tim toa d6 cac dinh B,C, D.

psB(1;5),C(5-1),D(1;-1).

Cau 4( S& GD — Bac Ninh — Lan 3 — 2015 )Trong mat phang véi hé toa dd0xy, cho hinh chir
nhat ABCDc6 AB = AD\/E, tam I(l; —2) .Goi M 13 trung diém canh CD, H(2;—1) 13 giao

diém cla hai duong thang AC va BM. Tim toa d6 cac diém A4, B.

« 85 A(-2-5), B(2+V2;-1-v2 ) hoge B(2-V2;-1+12).
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Cau 5 : ( THPT - Doi Can — Vinh Phic — Lan 1 — 2016 )Cho hinh chit nhat ABCD cé
A(1;5), AB=2BC vadiém Cthuécdudngthing d :x+3y+7 =0 .Goi M ladiém ndm

trén tia d&i cta tia CB, N 1a hinh chiéu vudng géc cia B trén MD. Tim toa dé cic diém B va C biét

N(—%;%j va diém B c6 tung dé nguyén.

o DS B(5;1),C(2;-3).

Cau 6Trong mat phéng vdi hé toa d6 Oxy, cho hinh chi* nhat ABCD. Goi M |3 diém d&i xirng cla

B qua Cva N I3 hinh chi€u vudng gbc ctia B trén MD. Tam gidc BDM néi tiép dudng tron (T) cé
phuong trinh (x—4)" +(y—1)° = 25. X4c dinh toa d6 céc dinh cta hinh chi nhat ABCD biét
phuong trinh duwong thang CN la: 3x —4y —17 =0 ; dudng thang BC di qua diém E(7;0) va diém

M cé tung d6 am.

A(-1;5) B(7;5) C(7;1) D(-1; 1)

Cau 7 Trong mat phéng véi hé toa dd Oxy cho hinh chi¥ nhat ABCD c6 dinh B thudc dwdng tron
x* +y2 =10, dinh C thudc duong thdng x+2y —1=0. Goi M la hinh chi€u vudng géc clia B Ién AC.

L . 31 . . .
Biét rang cac diém N(—g;gj,P(l;l) lan luot I3 trung diém cla AM, CD dong thoi B c6 hoanh do

duong, C ¢6 tung d6 dm. Tim toa do cac dinh cda hinh chit nhat.

8s A(-3;1),B(1;-3),C(3;-1),D(-1;3)

Cau 8. Cho hinh chit nhat ABCD ¢6 AB = 2bc. Goi H 12 hinh chiéu cta A 1én BD, diém
E,F 14 trung diém ciia CD va BH. Biét A(1;1), EF c¢6 phwong trinh 3x —y — 10 = 0 va diém E
¢6 tung do am, tim toa d6 B,C,D

B(5;1),C(5;-1),D(1;-1),

Céu 9. Trong mit phang toa d6 Oxy cho hinh chir nhat ABCD. Goi I 1a giao diém cua

hai dudng chéo, E 1a diém d6i ximg ctia D qua C. Biét raing M(%,%) nam trén duong thing
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BC, diém I(%,%) va phuong trinh dudng thang AE 1a x=1. Tim toa d6 cac dinh cua hinh chir

nhat.

A(1;0),B(0;1).C(2;3),D(3;0
{ ( ) ( ) ( ) ( ).ThCrIaitathé'ycé hai trwdng hop déu théa man.

4(1:3),B(0;2),C(2;0),D(3;1)

Ciu 10. Trong mit phang toa dd Oxy cho hinh chit nhat ABCD noi tiép dudng tron (T).
Biét G(?,%) 1a trong tAm tam gidc ABC. Goi E(0;2) 1a giao diém thtr hai cia CG véi

duong tron (T) va duong tron (T) di qua diém F(2;-4). Tim toa do cac diém cta hinh chir nhat
ABCD biét B c¢6 hoanh d duong.
A(-1;0). B(52). C(6;-1).

Cau 11. Trong mit phing Oxy cho hinh chit nhat ABCD c6 D(4;5). Diém M 1a trung
diém cua AD, dudng thing CM c6 phuong trinh x — 8y +10 = 0. Diém B thudc duong thing
2x +y+1 =0. Tim céc toa d6 dinh A,B,C biét rang C c6 tung d6 nhé hon 2.

A(8-1). B(2-5). C(-2:1).

Cau 12. Trong mat phang toa do Oxy cho hinh chit nhat ABCD c6 AB =2AD c6 tam
I(-1;2). Puong thang chita canh AB di qua diém M(-1;5). Puong thang CD di qua diém
N(2;3). Viét phwong trinh duong thing BC.

| 3x+4y-23=0
BC la .
3x+4y+13=0

Céau 13. Trong mit phang toa dd Oxy cho hinh chit nhat ABCD c6 dién tich bang 22
Goi M, N lan luot 12 trung diém ctua BC va CD biét diém M(0;1), dudng thing AN co

phuong trinh W2 x+ y—4=0. Tim toa d6 diém A.

Cau 14. Trong mit phing toa dd Oxy cho hinh chit nhat ABCD biét AB = 2BC.
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Puong thing AB di qua diém M(%‘t;lj . Puong thang BC di qua diém N(0;3), dudng thang

AD di qua diém P(4;3) va diém Q(7;4) nim trén dudng thing CD. Viét phuong trinh cac
canh hinh chir nhat.

Bai 15 : Trong méit phang toa do Oxy, cho hinh chi* nhat ABCD ¢ cac canh AB, AD ti€p xuc véi dudng
tron (C) cé phuong trinh (x+ 2)2 + (y — 3)2 =4 . Phuong trinh dudng chéo AC:x+2y—-6=0.
Chirng minh duéng tron (C) ti€p xdc vai truc tung. Goi N 1a tiép diém cla (C) va truc tung. Tim toa do
cac dinh cda hinh chit nhat ABCD biét A c6 hoanh d6 4m va diém D cé hoanh dé dwong, dién tich tam
giac CND bang 15

(Pé Thi Thir THPT Chuyén Thdi Binh 2016 Lén 3)

Bai 17 : Cho hinh chit nhat ABCD. Trén tia d6i cia tia AD 1dy diém F(3,3) sao cho DF = DC.
Trén tia ddi cua tia DC lay diém E sao cho DE = AF . Biét diém I(11/2,-1/2) 1a tim hinh chit nhat
ABCD . Tim toa do cac dinh hinh chit nhat ABCD . Biét phwong trinh duong thang BE : 3x — 7y —
17=0.

Bai 18 : Cho hinh chit nhat ABCD, Trén tia di cua tia AD lay diém sao cho DF = DC . Trén tia
d6i cuia tia DC 13y diém E sao cho DE = AF . Biét diém 1(0,5) la tAm hinh chit nhat ABCD, A(-3,6)
, B(1,2) . Viét phuong trinh dudng tron ngoai tiép tam giac EFB.

Bai 19 : Cho hinh chit nhat ABCD ,Diém B thudc dudng thing 2x—y+2=0 Ké duong BH
vuong goc AC (H thuoc AC) ,C thudc duong : x—y—-5=0. K(9,2) la trung diém cua BC,
M(9/5,2/5) 14 trung diém AH . Tim céc dinh hinh chit nhat ABCD .

Hoc toin khé hiéu , hiy hoe thiy Quang dé cam
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Bai 20: Cho Hinh chit nhat ABCD , cos(goc ACD) =cosa = %,H (%,—gj thuoc BC,

HB =2HC. Goi K(1,0) la giao diém ctia AH v6i BD . Tim toa do céac dinh hinh chit nhat .

Bai 21 : (Khai thac yéu t6 vudng goc) Cho hinh chit nhat ABCD , B(1,2) , M thuéc BC, CK
vudng goc AM tai K (-3;-1), diém D thudc (d): x—3y+7 =0. Viét phuong trinh dudng tron

ngoai tiép tam giac CDK .

Bai 22 : Cho tam giac ABC can tai A, phuong trinh duong thing AB:x-3y+5=0,AC = J10 cho
D thudc BC , ké Dx vudng goc BC . Pudng thing Dx giao AB va AC tai E ,F . Dyng 2 hinh chit

2 29

nhat BDEQ , DCHF. Cho diém Q(g,?j , H thudc dudng thang: 9x+8y =0 . Tim cac dinh

A,B,C. Biét x, <0

Bai 23 : Cho hinh chit nhat ABCD , BK vubng goc AC tai K, F (—2;3) thuoc tia ddi cua tia BK
sao cho BE = BD . Qua E ké duong thing Ex song song v6i AB. Pudng Ex cit AD tai F , cat BC
tai H. Viét phuong trinh dudng tron ngoai tiép tam giac DEF . Biét F thudc (d ) :x—2y+1=0, EF
vudng goe véi dudng thang (d'):3x—2y+10=0. Viét phuong trinh dudng tron ngoai tiép tam

giac DEF.

Bii 24 ; Trong Oxy. Cho hinh chit nhat ABCD c6 AD=2AB . Cho H(%%) 13 diém dbi ximg

ctia B qua AC . Tim toa do cac dinh cua hinh chit nhat.biét C ¢6 tung d6 am. Pt CD:x—y—10=0

Hoc toan kho hiéu , hay hoe thay Quang dé cim nhan sy khac biét




Bai 25: Trong mit phang OXY , cho hinh chit nhat ABCD , C6 AB = 2BC . Biém B(7,3). Goi M la
trung diém cia AB , E 1a diém d6i ximg v6i D qua A , Biét rang N(2,-2) 1a trung diém caa DM ,
Piém E thudc dudng (d'):2x—y+9=0. Tim toa d6 cua D.

LOI GIAI CHI TIET

Cau 1: Trong mat phang hé toa dd Oxy, cho hinh chit nhat ABCD c¢6 AD =2AB. biém

11 N N \ ) . A e o o
H(%,%} 13 diém d6i xitng clia diém B qua dudng chéo AC. Tim toa dd cac dinh cda hinh chir

nhat ABCD, biét phuongtrinh CD : x—y—10=0 va dinh C c6 tung d6é am.

Bai giai
H
A D
K
I
B C
+) Ta cé: B d6ixing H qua AC ma AB1 BC= HA 1 BC

=0ABCH nbi ti€p dudng tron tdm I bén kinh 1A.
= HI=IB=ID= BH 1 HD

Ma HC =BC,AB=AH :cos@=cosﬁ=%:>cos@=§
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+) Goi n =(a;b) 13 VTPT clia dudng thing HC.

e 4 Ta=-b
cos HCD = cos (HC, CD) = 5 = -
a=-

e V&i 7a =—b=> Phuong trinh dudng thang : HC:x—7y+%= 0.

73 23

HCACD=C= c(——,—
55

j( Loaivi y. <0)

e V6&i a=-7b= Phuong trinh dudng thang HC : 7x—y—40=0.
HCACD=C=C(5-5)
+) Phuong trinh dwong thang BC : x+y = 0.

HB=BC= B(—l;l)( Chon ) hodc B(l 1;—11) ( Loai vi ngwoc phia H so véi CD)

= B(—l;l) = Phuong trinh duwong thang HD :3x+y—22=0.
= D(8-2)= A(2;4).

Vay A(2;4) B-1;1) C(5;-5) D(8;-2)

Cau2: Trong mat phang véi hé toa doé Oxy, cho hinh chit nhat ABCD. Goi M la diém dai
xtrng cta B qua Cva N 13 hinh chiéu vudng gbc ciia B trén MD. Tam gidc BDM ndi ti€p dudng

tron (T') c6 phuong trinh :(x—4)2 +(y—1)2 =25. Xac dinh toa dd cac dinh cla hinh chit nhat
ABCD biét phuong trinh duong thing CN 1a 3x—4y—17 =0; duong thing BC di qua diém

E(7;0) va diém M cé tung d6 am.

Bai giai

Hoc todn kho hiéu , hiy hoe thiy Quang dé cam nhan su khac biét




E
1

D C
N

M

+) I 13 tdm dudng tron ngoai tiép ABDM = 1 € DC
EZ\FD = B/CTD =90" =0BDNC néi tiép dudng tron
:@V:ﬁ(chéncung l/)_]\V)

Lai cé ﬁ\f:%B/I-]\\l:C/'I-]\\J

Ma BDN + DBN =90’

= CIM + DCN =90° = [HC =90° = IM L NC

= Phuong trinh dudng thang IM :4x+3y—19=0.

+) IM m(C):M(7;—3)(Chon ) hodc M(I;S) (Loaivi y,, <0)

= Phuong trinh duong thang BC : x=17.

= BCNCN=C=C(7;1)= B(7;5)

= Phuong trinh duwdng thing CD: y =1.

CDF\(C) =D= D(—l;l) ( Chon ) hoac D(9;1) ( Loai vi khdc phia I sovéi BC)
= D(L;1)= 4(-1;5)

o vay: A(-1;5),B(7;5),C(7;1), D(1;1).

Hoc toan kho hiéu , hiy hoe thdy Quang dé cim nhan sw khac biét




Cau 3 ( THPT — Quynh Lwu 3 — Nghé An — Lan 1 )Trong mat phang Oxy, cho hinh chit nhat
ABCD ¢6 AB =2BC. Goi H la hinh chi€u clia 4 |én dudng thang BD; E, F lan luot 1a trung

diém doan CD va BH. Biét A(1;1), phuong trinh duong théng EF la :3x—y—10=0 va diém E

c6 tung d6 &m. Tim toa dé cac dinh B,C, D.

Bai gidi
4 P — B
F
H Jlr .I'lr
D E C

+) Goi G 1a trung diém doan thidng 4B. Ta ching minh AF 1 EF .
Ta thdy 0ADEG vaoADFG ndi tiép nén o ADEF ciing néi tiép, do d6 AF 1 EF .
Puong thang AF ¢ phuong trinh :x+3y—4=0. Toa d6 diém F la nghiém cla

17
X =—
3x—-y=10 /
hé: Y & 5—>F(1—7;lj—>AF= 2
x+3y=4 1 5°5 5
J’:g

AAFE O ADCB — EF =%AF = 2\/%'

2 2
E(t;3t—10)—>EF2:§<:> t—l—7j + 3z—5—1j 5
5 5 5) 5

=3 —34t+57:O<:>t:3vt:? hayE(3;—l)vE(?;%j

Hoc toan kho hiéu , hiy hoe thdy Quang dé cim nhan sw khac biét




Theo gia thiét ta dugc E(3;—1), phuong trinh duwong thing AE : x+ y—2=0. Goi
Y

D(x;y) AADE vubng cantai D

{AD:DE @{(x—1)2+(y—1)2 =(x=3) +(y+1Y

ADLDE ™ |(x-1)(x-3)= (r-1)(3+1)

yore2 =l =3 DUl v DG
Fa-1)(x-3)=0" ly=-1" ay D(1:-1)v D(3:1)

Vi D va F ndm v& hai phia so v6i duong thing AE nén D(1;-1).

N

nen:

Khi dé C(5;—1),B(1;5).

e Vay B(1;5),C(5-1),D(L;-1).

C3u 4( S& GD — Bic Ninh — Lan 3 — 2015 )Trong mat phang véi hé toa dd0xy, cho hinh chir
nhat ABCDcé AB = AD\/E, tam I(l;—2) .Goi M latrung diém canh CD, H(2;—1) la giao

diém cla hai dwong thang AC va BM. Tim toa do cac diém 4, B.

Bai giai
A B
I g
A4 AV
D M C

+) Theo gia thiét ta co H latrongtdm cia ABCD = IC =3IH

x—1=3.1 {x=4

= = C(4;1)
y+2=3.1 y=1

Ma FI=(I;1), gia st C(x;y):{

Do [ la trung diém AC nén A(—2;—5)

Lai co AB:\/EAD:C—M:B—C:L:W:ER?
BC AB 2
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Ma BAC+BCA=90° = MBC+BCA=90" = AC 1 BM

+) Dudmg thing BM diqua H (2;-1), c6 VIPT IH =(1;1)

= Phuong trinh duong thing BM : x+y—1=0= B(#;1-1)

+)Taco AB=(t+2;6—1); CB=(t—4;~t)

Vi AB L BC = ABBC=0=(1+2)(t—4)—1(6-1)=0=1=2%2
:>B(2+\/§;—1—\/§)hoécB(2—\/§;—1+\/§)

o Vay A(-2-5), B(2++2;-1-2) hodc B(2-2;-1++2).

C4u 5: ( THPT - Ddi Can — Vinh Phic — Lan 1 — 2016 )Cho hinh chi* nhat ABCD cé
A(I;S), AB =2BC va diém Cthudc duongthing d : X +3y+7 =0 .Goi M 1a diém ndm

trén tia d6i cia tia CB, N 1a hinh chi€u vudng géc cia B trén MD. Tim toa d6 cac diém B va C biét

N(—%;%J va diém B c6 tung d6 nguyén.

Bai giai

+)Goi ACNBD=1
Do BN L DM = IN =IB=1ID = IN =14 =1C = AANC vuéng tai N.

+) Duong thang CN qua N(—%;%) va nhan N—Az(%,%j la 1VTPT
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= Phuong trinh duong thdng CN : 7x+9y +13=0. Do CN nd =C = C(2;-3).

AB=2BC
+) Goi B(a;b), do { nén ta c6 hé phwong trinh:
AB 1 BC
(a-1)(a=2)+(b-5)(b+3)=0 a=5b=-1

(a=1) +(b-5) =4[(a=2) (b3 | 7 [a=-T.b=-2

Vi B c6 tung do nguyén nén B(S;l) = C(2;—3).

e Vay B(51),C(2;-3).

Cau 6Trong mat ph?mg v3i hé toa d6 Oxy, cho hinh chi* nhat ABCD. Goi M |3 diém d6i xirng cla

B qua C va N 13 hinh chiéu vudng géc cla B trén MD. Tam gidc BDM ndi ti€p dudng tron (T) cb
phuong trinh (x—4)" +(y—1)" =25. Xéc dinh toa do cc dinh cta hinh chir nhat ABCD biét
phuong trinh dudng thang CN 1a: 3x —4y —17 =0 ; dwdng thang BC di qua diém E(7;0)vé diém

M ¢6 tung do am.

Bai giai

+(T) c6 tam 1(4;1); R = 5.
+ Do | 13 tAm duwdng tron ngoai ti€p tam gidc BDM va N, C 1a chan cac duwdng cao nén chirng minh
duwoc: IM L CN

+Lap ptdt IM qua I va IM LCN: 4(x—4)+3(y—-1)=0<4x+3y—19=0
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M(7;—3)
M(l;S) (loai)

+Duong thang BC qua M, E cé phwong trinh: x =7

+ M 13 giao diém (T) véi IM: l:

+ Cla giao diém BCva N =>C(7;1)
+ B d6i xtrng M qua C =>B(7;5)
+ Duong thang DC qua C va vudng géc BC:y = 1

D(9;1)

D 13 giao diém (T) va DC':
{D(—l;l)

Vi B, D ndm cung phia véi CN nén D(-1; 1)

+Do BA=CD = A(-15)

Cau 7 Trong mit phang va&i hé toa dd Oxy cho hinh chi¥ nhat ABCD c¢6 dinh B thudc duong tron
T +y2 =10, dinh C thudc dwong thang x+2y —1=0. Goi M la hinh chi€u vudng géc cta B lén AC.

e % e iz 3.1 . . e . o s .
Biét rang cac diém N(—;;;J,P(l;l) lan lugt la trung diém cia AM, CD dong thoi B cd hoanh do

duong, C ¢6 tung d6 4m. Tim toa do cac dinh cda hinh chir nhat.

Bai giai

A B

M

+) Goi Q |a trung diém BM thi PCQN 13 hinh binh hanh nén NPDCQ, nén mat kppac Q la tryc téGtrong
tam giac BNC nén CQ L BN suy ra BN _L NP.

Hoc todn kho hiéu , hiy hoe thiy Quang dé cam nhan su khac biét




peg— 8 4 ¢ 5> 2 N \ \ 2
Tacé NP = (g,gj la mot vecto phdp tuyén cua duong thang BN nén phuong trinh duong thang

BN la §(x+gj+i(x—lj=0c>2x+y+1=0.Toa dd B la nghiém cuia hé
5 5) 5 5
-9
2x+y+1=0 [(y=-1-2x x=1 |"T %
= = \Y4
x2+y2:10 5x2+4x+9=0 y=-3 y—E
5

Suyra B(1;—3) vi B cé hoanh dé duwong.

+)Goi C(1-2c;¢)tacsé CB =(2¢;-3—c),CP=(2¢;1—c)doCB L CPnén CP.CB=0
:>4cz—(3+c)(1—c)=0<:>502+20—3=0<:>c=—1\/c=%

do C c6 tung d6 am nén C(3;-1)

suyra D(-1;3),4(-3;1)

vay A(-3;1),B(1;-3),C(3;-1),D(-1;3)

CAu 8. Cho hinh chir nhat ABCD c6 AB = 2bc. Goi H 14 hinh chiéu ctia A 1én BD, diém E,F la
trung diém ctia CD va BH. Biét A(1;1), EF c¢6 phuong trinh 3x — y — 10 = 0 va diém E c6 tung do
am, tim toa d6 B,C,D

Bai giai

Hoc toan kho hiéu , hiy hoe thdy Quang dé cim nhan sw khac biét




at ca vi hgc sinh than yéu —

+) Goi G latrung diém AB suyra GF J_BD(H AH) = DGFE nbi tiép.
Ma ta lai c6 AGED 13 tw gidc ndi tiép suy ra AFED 13 t& gidc nditiépsuyra AF | FE.

Phuong trinh AF :x+3y-4=0= F[%,%) Goi canh AD =a => AB =2a. Ap dung hé thirc

2 e
lwgng trong tam gidc vudng ABD tacé HB = Oy Wi = FB= 2—a;cos ABF =

4B+ AD’ 5 J5 5
2V10 _ 4V10
5

Ap dung dinh li ham s6 cosin trong AABF = AF ZT =a=2= AE=2«/§.
L1

+)Goi E(&;3a—10)= (e~1) +(3e-11) =8=| 5 =e=3= E(3;-1).
e=3

+) Goi FEN AB =M. Ap dung Thales ta cé :

ME_BF__BF 2 _ mi-lgrom|U = AB:y—1=0,4D:x—1=0,DC: y+1=0.
FE FD BD-FD 3 3 3

suyra D(1;-1)= C(5-1)= BC:x~5=0= B(5;1).

Céu 9. Trong mit phang toa dd Oxy cho hinh chit nhat ABCD. Goi I 1a giao diém cua

52

Hoc toan kho hiéu , hiy hoe thdy Quang dé cim nhan sw khac biét




hai dudng chéo, E 1a diém dbi xing cua D qua C. Biét rang M(%,%) nam trén duong thang

BC, diém I[%%) va phuong trinh duong thing AE 1a x=1. Tim toa d6 cac dinh ctia hinh

chir nhat.
Bai gidi
A B
P M
| F
D 'E
C

+) Goi A(La),F(L;f). Do I Ila tim hinh chit nhat = C(2;3—-a). Theo Thales thi

%zgzl suyra F' 13 trung diém BC:>B(0;2f+a—3):>D(3;6—2f—a).
C6 BC=(-2;2f +2a—6)= BC:(f +a-3)(x-2)+y—(2f +a-6)=0.

Tir gid thiét MeBC:—%a—%f+l2=O va ABBC =0=2af ~3a+2f>-9f +8=0.

=0:f=2 A(L0),B(0;1).C(2;3),D(3;0
a=0,f :>|: ( ) ( ) ( ) ( ).ThCrIaitathé’ycéhaitru’dnghqp

Tir d6
r dosuyra Ll=3;f=1 A(1;3),B(0;2)9C(2;0)’D(3;1)

déu théa man.

Cau 10. Trong mit phang toa do Oxy cho hinh chit nhat ABCD ndi tiép duong tron (T).

Biét G(%,%) 1a trong tdm tam gidc ABC. Goi E(0;2) 1a giao diém thir hai cua CG véi
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duong tron (T) va duong tron (T) di qua diém F(2;-4). Tim toa d cac di€m cua hinh chit nhat

ABCD biét B ¢6 hoanh d6 duong.

Bai giai

+) Goi I(x;y) 13 tdm hinh chit nhat suyra I 1atdm cda (T)

Tir gia thiét ta 6 15 = 31G = B(10—2x:1—2y). Tirgid thiéttacs 4 -
r gid thiéttaco IB = ( x; y). Ur gid thiét ta co IE= B suy ra
A (y=2) =(x=2) +(y+4) xzé;y:_l
7 s s 7 , & 2 2. Do B c6 hoanh d6 duogng suy ra
x2+(y—2) =(3x—10) +(3y—1) xz%;yz—
B(5:2).

2 2
+) Co I(%;—%):D(O;—.’;). Phuong trinh dwong tron (T):(x—i) +[y+lj =§.

2 2 2
x+2y-4=0
Phuong trinh CG:x+2y—4=0. Toadd C thda 5)’ 12 25=>C(6;-1).
x—=| +|y+=| ==
2 2 2
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Vil latam hinh chit nhatsuyra 4(—1;0).

Cau 11. Trong mit phang Oxy cho hinh chit nhat ABCD c6 D(4;5). Piém M 1a trung diém cua
AD, dudng thing CM c6 phuong trinh x — 8y +10 = 0. Diém B thudc duong thing 2x + y +1 = 0. Tim
c4c toa do dinh A,B,C biét rang C c¢6 tung d6 nho hon 2.

Bai giai
A B
M I

D C
+) Goi G la trong tdm tam giac ACD:DngIDleDzlGBzmzl.
3 3 2 d(B;CM) 2

1601 B(b:-2b 1):>|b—8(—2b—1)+10| L [4-58+410] b=2 .

oi ;—2b— =2. .

Jos Jos b=-2

Do B,D khidc phia véi CM:>b:2:>B(2;—5). Goi C(Sc—lO;c):Ef.D—C:O suy ra

(8c—12)(8c—14)+(c~5)(c+5)=0 {c =c=1=C(-21).

c=2,

+) Goi I latam hinh chitnhatsuyra 7(3;0)= 4(8;-1).

Cau 12. Trong mat phang toa do Oxy cho hinh chir nhat ABCD c6 AB = 2AD c6 tam
I(-1;2). Puong thing chita canh AB di qua diém M(-1;5). Puong thing CD di qua diém
N(2;3). Viét phwong trinh duong thing BC.
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Bai giai

AB
Goi N' déixing N qua [ suyra N'(—l;—l):AB:4x—3y+1:0. Goi AD=7=a.

2 2
cod(l;AB)=§=AD:%:F%:B:\/(%) +(£j _a _ 9%

2 2 NG
] . . y . 2 2 81
Phuong trinh duong tron tdm I ban kinh IB la (x+1) +(y—2) =?.
[ (43 49
4x-3y+1=0 B E;_E
Toa d6 B 1a nghiém ctia hé 81 =
(x+1) +(y-2) == (13 19]
5 | Bl
L \5 5
. [3x+4y-23=0
Phuong trinh dwong thang BC qua B vuéng géc AB la .
|3x+4y+13=0

Cau 13. Trong mit phang toa do Oxy cho hinh chit nhat ABCD c6 dién tich bang 2.
Goi M, N lan lugt 13 trung diém cia BC va CD biét diém M(0;1), duong thing AN cé

phuong trinh W2 x+ y—4=0. Tim toa d6 diém A.

Bai giai

Hoc toan kho hiéu , hiy hoe thdy Quang dé cim nhan sw khac biét




| 'M
D . c
N
3 3
Goi AB=x;AD=y=>xy=2v2 (1).Tac6 S, , =xy— 22X P _2 2
oi x y=xy (1). Tacd S,y =Xy r 4 g gY o
Jo 146 3 X
C6d(M;AN)="2= X2 AN=—"_ o AN =2 3:‘/—+ 2 (2).
6.d( ) 4 2 4 22 3 47 (2)
x> =4(6+-/34
T (1)’(2):} ( ):>AM2 :M.
y2:6—\/374 4

Goi A(a;4 - 2x/§a) =a + (3 - 2\/§a)2 = M Tur d6 suy ra toa do A.

Cau 14. Trong mit phang toa d6 Oxy cho hinh chit nhat ABCD biét AB = 2BC.
Puong thing AB di qua diém M[_?“; 1). Puong thing BC di qua diém N(0;3), duong thing

AD di qua diém P(4;3) va diém Q(7;4) nam trén duong thing CD. Viét phuong trinh céac
canh hinh chir nhat.

Bai giai

Hoc toan kho hiéu , hiy hoe thdy Quang dé cim nhan sw khac biét




+) Goi VTPT cla BC 1a ﬁ(a;b). Tacd BC:ax+by—-3b=0; CD:bx—ay—-7b+4a=0.

T gia thiét, do AB = 2BC suyra:

3a- 28 a3
|2a| 3
d(P;BC)=2d(M;DC)= 3 = .
N& +b  Nd® + b ang
3

BC:5x+3y-9=0;
CD:3x-5y—-1=0;
AB:3x-5y+9=0;
AD:5x+3y—-29=0.
BC:25x+3y-9=0
CD:3x-25y+79=0
AB:3x-25y+29=0
AD :25x+3y—-109=0

e VGi a=§b,chon a=5b=3=
o Vi az?b, chon a=25bh=3=

Cau 15 : Trong méat phang toa dé Oxy, cho hinh chit nhat ABCD cé cac canh AB, AD tiép xuc v&i duong
tron (C) c6 phuong trinh (x+2)2 +(y—3)2 =4. Phuong trinh duwong chéo AC:x+2y—-6=0.

Chirng minh dudng tron (C) ti€p xic véi truc tung. Goi N 13 tiép diém cla (C) va truc tung. Tim toa do cac
dinh cda hinh chir nhat ABCD biét A c6 hoanh d6 4m va diém D c6é hoanh d6 duong, dién tich tam giac

CND bang 15

Hoc toan kho hiéu , hiy hoe thdy Quang dé cim nhan sw khac biét




(D& Thi Thir THPT Chuyén Thdi Binh 2016 Lén 3)

Giai
(C) cd tam 7(—2;3), ban kinh R = 2. ) o )
c6 d(1;0y)=|x|=2=R=(C) tiép xtic véi tryc tung.
N la tiép diém cla (C) va truc tung n FE I ¥ H
N(0;3)= N e(AC)
Vi AB, AC tiép xtic véi (C) nén 14 =~2R =22/ Ty e

Goi A(6—2a;a) thudc (AC)
= (6-2a+2) +(a—3) =8=54>~38a+65=0

a:5:>A(—4;5) (t/m)
- azﬁjA(i;Ej (loai)
5 5°5

Goi E, F 1an luot 13 ti€p diém cla AB, AD vdi (C).

> A(—45)

> Flagiaocta (4;2):(x+4) +(y—5) =4 va (C):(x+2) +(y-3)' =4
- E, F thudc dudng thang (x+4)2+(y—5)2—(x+2)2—(y—3)2 =0
:>(EF):x—y+7=0

x—y+7=0 x=y-1 (1)
- Toa dd cla E, F la nghiém cta hé ) ) =
(x+4) +(y-5) =4

Thay (1) vao (2): = (y—3)" +(»-5)’ =4<:>2y2—16y+30=0<::{

AE =(0;-2); AF =(2;0)
- AF =(0;-2); AE =(2;0)

- AE, AF song song vdi 2 truc toa d6
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Vi D ¢6 hoanh d6 dwong nén AF phai song song vdi truc hoanh = AE = (0; —2);ﬁ = (2;0)

5 (4B):x=—4
Ta co: {(AD):yzS

Goi D(d;S).V‘l CD/ /Oy két hop véi C thudc AC nén C(d;%)
Ké dudng cao NH clia tam gidc CND suy ra NH = d.
= Seup :lNH.CD:ld(S—ﬂ):ld(2+ij:15
2 2 2 2 2
:>d2+4d—60=0:>(d+10)(d—6)=0 =d=6(dod=>0)
= D(6;5),C(6;0) = B(—4;0)
Vay A(—4;5),B(—4;0),C(6;0),D(6;5)

Hinh chir nhit ching ta khai thac yéu t sau ddy : 4 goc vudng , cac cap canh dbi song song va

bang nhau . Giao diém cua 2 dudng chéo 1a trung diém mdi duong. ..

Tinh chat 1 Tiah chit 2 Tinlh chit 3
$COCVIONG I4=IR=1C=ID CAC GOC KN HIET CUNG MOT MAU BANG NHAT
B & =
I |
e
AB //=CD, AD/i=BC

BAI MAU CO QUAY VIDEO HUONG DAN

Bai todn nay chiing ta thdy yéu t6 vudng goéc va bang nhau

Bai 17 : Cho hinh chit nhat ABCD. Trén tia d6i cia tia AD ldy diém F(3,3) sao cho DF =DC.
Trén tia d6i cua tia DC 1dy diém E sao cho DE = AF . Biét diém 1(11/2,-1/2) 13 tdm hinh chit nhat
ABCD . Tim toa d6 cac dinh hinh chir nhat ABCD . Biét phuong trinh dudng thing BE : 3x — 7y —
17=0.
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at ca vi hoc sinh than yéu _.

£ T C
Bude 1 : Chirng minh tinh chit hinh hoc :
Nhdn dinh : Bai todn nay chiing ta thdy yéu té vuéng géc va bang nhau :
Cu thé 1a tam giac EFB vuéng cin , viéc chirng minh nhu sau :
C6 ADEF = AAFB (Do DE = AF, DF = AB (Do ciing bing DC)). Géc EDA = Goc FAB = 90° =>
F, =B..
Maco B, +F, =90°. Suy ra goc EFB = 90’
Tu 2 tam gidc ADEF = AAFB = FB = FE = FEB vudng can tai F.
Buwéc 2 : Tinh toan :
Xdc dinh diém E va B ¢6 nhiéu cdch :
Cach 1 : Viét phuong trinh duong thang qua F vudng géc BE , cit BE tai N . Khi d6 N 14 tim
dudng tron ngoai tiép tam giac EFB .
Phuong trinh FN:7x+3y+m =0, qua F(3,3) =>m=-30=FN:7x+3y-30=0

N1 a1 3X=Ty=17=0 9 -1 29
= Toa dd N la nghiém cua hé: =N 5,7 = FN = >

Tx+3y-30=0
o) 22
= Vay E, B 1a nghiém ctia hé phuong trinh: 2 Y 2) 2 =B(81),E(L-2)(y;>0)
7x+3y-30=0

Villatrung diém BD = D(3;-2)

Phuong trinh AD : qua F(3;3),D(3;—2) = phuong trinh x-3=0
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Phuong trinh AB vudng goc AD va qua B (8; 1) => Phuong trinh : y—-1=0

= A(3;1), C ddi xtmg v6i A qua tm I nén C(8;-2)
Céach 2 : Vi tam giac FEB vuong cén tai F nén ta c6 cac goc BEF = FBE = 459, goi véc to phap
tuyén ciia BF , FE 1a h:(a,b) , véc to phap tuyén cua BF : n—2(3;—7) =

-5

3a—7b| 1 N
5 b 2

a
coslmim) = N+ 7 Na* + b _ﬁig

Véi a=2,b=5 ta c¢6 phuong trinh dudng thang BF:2(x-3)+5(y—3)=0 hay 2x+5y-21=0,

giao v&i BE tai (8;1).
Véi a=-5,b=2 ta c6 phuong trinh dudng thing BF:—S(x—3)+2(y—3) hay —-5x+2y+9=0,
giao voi BE tai (1;-2)

Vi 2 dudng thing FB va FE vudng géc voi nhau, y >0 nén B(8;1), E(L;,-2).

Tinh chdt can nhé : Tam gidc vudng cdn cé tam dwong tron ngoai tiép M chinh la trung

diém ctia canh huyén BC . Va AM vuong goc BC tai M .

A

BAI TOAN TUONG TU PE CAC EM HQC THUQC TINH CHAT :
Bai 18 : Cho hinh chir nhat ABCD , Trén tia d6i cua tia AD ldy diém sao cho DF = DC . Trén tia
dbi cua tia DC ldy diém E sao cho DE = AF . Biét diém 1(0,5) 13 tim hinh chit nhat ABCD, A(-3,6)

, B(1,2) . Viét phuong trinh dudng tron ngoai tiép tam giac EFB.

Bai toan s dung truwc tam + dwong trung binh :
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Bai 19 : Cho hinh chit nhat ABCD ,Piém B thudc dudng thing 2x—y+2=0 Ké dudng BH
vudng goc AC (H thuéc AC) ,C thujc duong : x—y—5=0. K(9,2) la trung diém cua BC ,
M(9/5,2/5) 14 trung diém AH . Tim céc dinh hinh chit nhat ABCD .

A B

Buwéc 1 : Chirng minh

Ké duong MN song song vdi AB => MN la duong trung binh cua tam giac ABH (do qua M la
trung diém AH , MN song song AB) => MN//=" AB =% CD = KC (do K 14 trung diém CD).

Vay MNCK 14 hinh binh hanh => CN /MK

Nhén thdy MN vuéng géc BC (do AB vuéng goc BC ), BH la duong cao , nén N 1 tryc tim tam
giac BCM

= CN vuodng goc MB

Két lugn : MK vuéng géc MB

Bwoc 2 : Tinh toan

Ta tham sd hoa diém B va C :

B(b+2b+2),C(c,c+5)
MKMB=0=b=1= B(1;4)

c=4(loai)

BCBK =0=
c=9(tm)

= C(%4)= D(%0)

Tacé AD=BC — A(1;0)
Kinh nghiém : Trong nhiéu bai toan khi c6 yéu t6 trung diém nguoi ta hay nghi dén viéc v& duong

trung binh , néu c6 dudng cao nguoi ta s€ tim moi lién h¢ dén truc tam.
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8 at ca vi hoc sinh than yéu

Tinh chit da sir dung trong bai toan nay :

D la trung diém AB, ké DE song song BC

=> DE la dudng trung binh cia BC => DE //=1/2 BC.

A

B 2t B

AJ vuong goc BC, BK vuong goc AC => 1 1a tryc tdm tam giac => CI vuong goc AB

A

J C

Bai 20: Cho Hinh chit nhat ABCD , cos(géoc ACD) =cosa =

Ry

7

5

;—g} thudéec BC,

HB =2HC. Goi K(1,0) 1a giao diém cia AH véi BD . Tim toa d6 cac dinh hinh chir nhat .

Cach 1 : gidi thong thuwong:

a 1
—=—7==>b=2a
va' +b’ J5
ABCD 14 hinh ch@t nhit = BC = 4D, ma ta cé

BH=2BCm2 1 2

AD 3 AK 3

HK 2 2 HK 2

: = :—:_:_
AK+HK 2+3 5  AH 5

25

Ta tinh duoc: HK = Ts(l)

cosa=L,AC= a’+b> = cosa =
J5

A B
K

H

D C
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2a

Taco: AH® = AB* + HK® = Ast?a: HK ==~(2)

T (1) va2): =>a=+5

e 22, 4(22)
AK 3

Piém B thudc duong tron (A,AB) , duong tron (H,HB) => Toa d0 B thoa man hé phuong trinh :

{x=3
(-2 +(r=2=5 |77
(a7
X——= |+l y+=| =— 5
3 3 9 3
y=§

Tim diém C: 22 22 C(-1-2)
HC

Tim diém D: AB = DC — D(~2;0)

Cich 2 : Phwong phap chuin héa toa dé :

Hinh ban diu Chuéin hoa toa 3

A B , . A Ba0)._

Chuiin héa toa 4 , duwa diém A

vé ghe tpa 4 , Ox tring AB |, Oy

tring AD

o = 1S
H - H (4a/3,a)
) o D{2a,0) C{laa)
\Fi

Ta van c6

cosa=L,AC= a’+b* = cosa = =b=2a
J5

a 1
Ja' +b? - \/g

Sau khi chuin hoa nhu hinh bén phai tai can tinh toa d6 diém K theo a .
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K 1a giao diém ctia AH va BD nén toa do K 1a nghiém cua hé :

Phuong trinh AH : qua A(O;O),H(%a;aj:4x—3y =0

Phuong trinh dudng thiang BD qua B(a, 0),D(2a,0) :2x+y—2a=0

4x-3y=0 —
= e :K(3—a;4—aj:>HK(—2—a;—2—aj:>HK:ga
2x+y—-2a=0 5°5 5 15 3

Dén day cac em hoan toan cé thé tinh duoc a bang cach tinh HK = —— ..

Uu diém cia phwong phdp ndy la cdc em khéng can phdi vé thém hinh va sit dung Talet ma van

tinh dwoc do dai hinh chir nhat.

Bai 21:(Khai thac yéu t6 vudng goc) Cho hinh chit nhat ABCD , B(1,2) , M thudéc BC, CK vudng
géc AM tai K (-3;-1), diém D thugc (d):x—3y+7=0. Viét phuong trinh dudng tron ngoai tiép

tam giac CDK .

=
F——
]

(d) :

Pé viét phuong trinh dudng tron ta can xac dinh duge tim va ban kinh , & ddy dudng tron ngoai
tiép , CDK chinh 14 tim I duong kinh AC , BD .

Ta ching minh dé dang nhu sau :

Chting minh géc BKD = 90°

Nhén thiy tir gide AKCD néi tiép nén I, AC 1a tim va duong kinh cua dudng tron (C) ngoai tiép
AKCD , ABCD ciing ndi tiép dudng tron (C) tam I duong kinh 1a AC

Suy ra BD ciing 1a duong kinh ctia duong tron (C) => Goc BKD = 90°

Tham sb hoa diém D (3a—7,a)

66

Hoc toan khé hiéu , hiy hoe thay Quang dé cam nhan sw khac biét




KB.KD =0

KB(4;2),KD(3a-4,a+1)= D(-4;1)

BD /25
2

Tu B(1;2),D(—4;1) => Tam I(—%;lj, ban kinh = R %

Vay phuong trinh dudng tron ngoai tiép tam giac DKC .
3Y ) 25
x+—| +(y-1) =—
( 2] (r=1) =7

Bai 22 : Cho tam giic ABC cén tai A, phuong trinh dwong thing AB:x—3y+5=0,A4C = V10 cho

D thudc BC , ké Dx vudng goc BC . Pudng thing Dx giao AB va AC tai E ,F . Dung 2 hinh chit

2 29

nhat BDEQ , DCHF. Cho diém Q(g;?j, H thudc duong th'flng: 9x+8y =0 . Tim cac dinh

A,B,C. Biét x, <0

Budc 1 :Chirng minh :
Ta can chimg minh Q,A,H thing hang : Dung IK /QA, IK//AH . That vay

Tacd B, =C, (tam giac can), B, = D, (hinh chir nhat)
Vay D,=C, = ID//AC , chimg minh tuong tu ta cling c6: DK //IA = AKDI la hinh binh hanh,

nén /4 =KD
Lai c6 KD = KH nén IA = KH . Vay [A//=KH 1a hinh binh hanh => IK //=AH .
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Chting minh tuong tu ta cling c6 IK//=QA

Viy 3 diém Q,A,H thing hang va A 1a trung diém cua QH

Bwoc 2 : Tinh toan

b

Goi toa do H (a:0):9a+8b=0,0( 2:2 | = 4 5a+2.5b+29j
55 10 10

Vi A thugc AB c6 phuong trinh AB: x-3y+5=0
4= x, =1
= > :>{ 4 = A(L2)
9 2

, x=3y+5=0
Cé AB=AC =+/10 , B thudc AB . Vay diém B théa hé : = ) )
(x—l) +(y—2) =10
= B(-2;1)tm, B(4;3)(loai)
Tim C :
Viét phuong trinh BC : C6 vtpt @ va qua B(—2;1):x+2y =0

Viét phuong trinh CH vuéng goc BC nén c¢6 vipt 7(2;~1) va qua H(%,%gj =CH:2x—y-5=0

Vay diém C thoa man hé phuong trinh:

2y =
:C{Hy e )
2x—y—-5=0

Tinh chit di hoc : Khai thic ca 3 tinh chit dugi day .

Hoc toan kho hiéu , hiy hoe thdy Quang dé cim nhan sw khac biét




Tinh chilt 1 Tih chiit 2 Tinh chit 3
CAC GOCEY HIET CUNG MOT MAU BANG XHAU

4 GOC VUONG IA=IB=IC=ID .

1 | >

AB (=CD, ADY=BC

Bai 23 : Cho hinh chir nhat ABCD , BK vuong goc AC tai K, E(-2;3)thudc tia ddi cua tia BK
sao cho BE = BD . Qua E ké duong thing Ex song song v6i AB. Puong Ex cit AD tai F , cit BC
tai H. Viét phuong trinh dudng tron ngoai tiép tam giac DEF . Biét F thudc (d ) :x—2y+1=0, EF

vudng goc v6i dudng thang (d'):3x—2y+10=0. Viét phuong trinh dudng tron ngoai tiép tam

giac DEF.
|id','|: -2y +10=0
F -~ H E
(d)zx+2y-1=0 - [
-
//{-’
A | I B
1
I f
K S
n C

Budce 1 : Chirng minh :

Nhén dinh tam giac FED vuong can tai F , F =90° (giai thiét)

Ta ching minh thém FE = FD

Nhan thdy: 2 tam giac BHE va BAD.

B»=B;=A;, Ma A;=B;> nén B;»=B,> => 2 tam giac BHE = BAD (tam giac vuong c6 2 géc nhon

tuong (mg bang nhau va mot canh goc vudng)
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at ca vi hoc sinh than yéu

— HE = AD, AB = BH (=> ABHF la hinh vuong)

FD=FA+ AD,FE = FH + HE = FE = FD (bPCM).

Bwoc 2 : Tinh toan :

Phuong trinh EF : qua E(—2;3), vuong goc d':3x—2y+10=0nén c6 phuong trinh
2x+3y-5=0

2x+3y-5=0

F(L;1
x-2y+1=0 = (’)

=> F thoa man h¢ phuong trinh: = F {

Ta tinh dugc: DF = EF = \/E
Phuong trinh FD song song d', qua F (1;1):3x-2y-1=0

3x-2y-1=0
(x-1)"+(y—1)" = DF =13

31 13
I| =, |,DE=26 = R=|—
(55 pe=m=n=3

3Y 1Y 13
Vay phuong trinh dudng tron la: [x+5j +(y—5j =?

Vay toa do D théa man: = { = D(-1;2)

Nhan xét : Khi cho cac d6 dai bang nhau , cac em c0 gang tim cach gan no vao cac tam giac cu thé
de su dung gia thict

Tinh chit sit dung :

Hoc toan kho hiéu , hiy hoe thdy Quang dé cim nhan sw khac biét




Bai 24 : Trong Oxy. Cho hinh chit nhat ABCD c¢6 AD=2AB . Cho H(%%) la diém d6i ximg

cua B qua AC . Tim toa do cac dinh ctia hinh chir nhat.biét C co tung do am. Pt CD:x—y—-10=0

HINH GOC SAU KHI CHUAN HOA
II. -l K H K
/\ i /\ 0X
A D ‘ ﬁ:::’

M

p— €(zaq)
{}m‘
CACH 1 : DUNG HINH CHUAN HOA TQA PO:

Trén hinh vé phén nao cho cac em théy duoc muc dich cua th'?ly lam , d6 1a kéo céai hinh chir
nhat ban diu vé hé truc toa d6 gbc (Trong ham sb n6 goi 1a chuyén truc toa dd) . Cc em thiy ddy,
tinh chat hinh khong thay d6i , AD = 2AB . Va moi gia thiét van thé .Muc dich cua viéc 1am nay 1a
thay di tim d6 dai hinh chit nhat , sau khi tim dwoc ching ta lai giai bai toan & dang tong quat. Dau

tién ta tim toa do diém H theo a . (& ddy ta cho a >0, 1a toa do duong).

Phuong trinh AC: x—2y:0:>BD:2x—y—a=0:>M:H(%;_Tz’aj
4a
—=2
5 a‘_@

Cé phuong trinh CD: x-2a=0=4d, = ] 5

Trén thuc té néu trd lai bai toan gbe ban dau, khi chung ta khong chuyén truc toa d6 thi cic em thiy

rﬁng H (%,%)

ﬂ+1—7—10
5 5 36

NN

CD:x-y-10=0=d, =

Hoc toan khé hiéu , hiy hoe thay Quang dé cam nhan sw khac biét




Boi vi do dai cac canh khong thay ddi nén ta ludn c6 :

53\75 = % = a=3+/2 (cai nay cwc ky quan trgng , va né Ia trong tim ciia phwong phap nay)

Vay muc dich ching ta da lam dwgc , dé 1a tinh do dai canh hinh chir nhat .

Mot diéu tha vi nita cic em quan sat nay , qua vi¢c chuén hoa toa do ching ta cling co thé tich dugc
d0 dai doan HC ntra: HC(6—a;—8—aj = HC = (@T + (6—3]2 =2a=62

5 5 5 5
That tién loi qua , chi bing mot phuong phép twéng chimng nhu don gian vdy ma cac em tim duoc
d6 dai hinh chit nhat , va khoang cach tu CH .
Luc nay viéc tim toa d6 C qua dé dang r6i , C luc nay thude dudng thing CD:x—y—10=0, va

duong tron tam H (%,1?7] ,ban kinh HC =6+/2 . Toa dé C lic nay la nghiém cua phuong h¢ trinh

x—y—-10=0
Thiy nghi dén diy cac em tw giai dwoc roi. Trong bai thi cic em can néu 13 13 , bai toan dugc

trinh bay theo 2 budc . Bwée 1 chudn hoa toa do dé tim do dai canh hinh chir nhat .

Budre 2 quay trd lai bai toan tong quat trén véi do dai da tim dwoc dé tinh toan binh thuong.

Sau khi dung toa d9 hoa cac em théy r?mg :

H

3 K
HC = 2a= AD, Diéu d6 c6 nghia Ia 1
ADCA = ABAC(c.c.c)

A o
Béy gio chung ta chimg minh n6 bang hinh M \ N

thudn tay , ta co:

AHAC = ABAC(c.c.c)

ADCA =ABAC (c.cc) B

= ADCA=ABAC = HC =AD =2a

Hoc toan khé hiéu , hiy hoe thay Quang dé cam nhan sw khac biét




Dén day chung ta lai phai tim céch tinh d¢ dai
hinh chit nhat (a) va (2a) Cong viéc khong hé
dé dang mot chut nao diing khong em ?

Vay HK =7?

6
Theo nhu céch trén thi HK = ?a

Trén hinh phéng nay chung ta ciing can ching
minh dugc diéu nhu vay thi méi tinh duoc a .
Va viéc nay duong nhién khong dé dang bang
phuong phap CHUAN HOA TQA PQ & trén .

Céc em xem ro0i danh gia nhé . (Bén trai)

Tinh @9 dai HK bing hinh thuin tiy .

Tam giac vuong ABC co:
AB* = AM . AC
AC=+A4B* +BC* =a\/5
Js T 4AC 5
:@:C_M:i:MK:§a
AD CA 5 5

MN la duong trung binh cua hinh thang
HKCB (Do ta ké MN vuong goc CD).

:AM:@:HK:%

Dén day bai toan da dugc chirng minh.

Bai 25: Trong mit phang OXY , cho hinh chit nhat ABCD , C6 AB =2BC . Piém B(7,3). Goi M la
trung diém ciia AB , E 1a diém d6i ximg véi D qua A , Biét rang N(2,-2) 1a trung diém cua DM ,

Piém E thudc dudng (d'):2x—y+9=0. Tim toa d6 cua D.

Nhdén dinh : Bang kinh nghiém chiing ta thay : NB vuéng géc NE .

Bude 1: Chirng minh tinh chit hinh hoc:

Cich 1: Néu cac em thiy bi thi dung k¥ thuat chuan hoa dé giai quyét bai nay cuc ky don gian vi

c6 AB=2BC.

Cach 2: Dung tich v6 hudng cua 2 vecto:

E
/ dte—p#9=0
T
L
o '.III ‘\-\
I\.
II" ™,
g ——— — B3
-, "'.“ _,-"”'
& II' e i
(2.2)
D C

Hoc toan kho hiéu , hay hoc thay Quang dé cam nhan su khac biét




Ta dung Tich v6 hudng cua vecto dé chirng minh NE vudng goc NB.

Viéc lam nay khong kho, cac em c6 thé dung ki thuat biéu dién 2 vec to NB,NE

AB=2a,AD=b=>ab=0,

5\ - ‘E‘ (vi goc A = 90°), dit vay vi AB = 2AD.

W=M+E:——(5+5)—E:—%a—%g
NB=NA+ AB=—(a+5)+2a=>a-b

= NBNE=-|2a+25|[2a-L15|=—[ 20 24 4225 | =0
2 2 4 4
Cich 3: Dung hinh hoc thuan tay: Xét 2 tam giac :KNB = HNE (do K=H =90°, KN=% AD,

KH =% AM . Ma AM = AD . Lai c¢6 EH = BK (Do EH=EA+AH, BK=BM+MK). Vay dia CM
duoc 2 tam gidc bang nhau => E1 = B1 => Tt gidc AEBN ndi tiép => ENB = EAB = 90°

E
/ "2x-y+9=0

3 \
4 \ "\ . B(7.3)

'|" [
\\ /L/
B F
T f ~2)
b C
Budc 2 : Tinh toan
. . B x=2 y+2
Phuong trinh duong thang NB: —— = =>x-y—-4=0
2-7 -2-3
\ \ 2 . Xty =0
Phuong trinh duong thang NE: x+y =0= Toa dd E la nghiém hé: = F 5 9 0:>E(—3;3)
x—y+9=

BN BK 3 [1 11)
S>—=——=—=] —
BI BA 4 373
bat AD=x, ED = AB =2x

Hoc toan kho hiéu , hiy hoe thdy Quang dé cim nhan sw khac biét




NK =—x
2
MF—%NKzlx

:>AI=2MF=§x3E[=§x

= % :%: D(1;-5)

CHUY:

Bai toan cho trén sir dung rt nhiéu ti 1¢ d6 dai (4p dung DL TALET)

Céac em co thé ding CHUAN HOA TQA PO d tinh duoc do dai cac canh hinh chir nhat , tir 6
tinh dwgc E rdi tinh duoc ED , EN ... Tuy nhién cac em s¢€ bi khé khan khi loai nghiém , néu khong
can than s& bj thira nghiém .

Néu dung ti 18 do dai (vec to) thi s& khong bi nhu vy, khong can phai loai nghiém.

Hoc toan kho hiéu , hiy hoe thdy Quang dé cim nhan sw khac biét




HINH THANG

Bai 1: Trong mat phang véi hé toa do6 Oxy cho hinh thang ABCD vudng tai Ava D c6 AB=AD < CD,

diém B(I;Z) , dudng thang BD cé phuong trinh 13 y —2 = 0. Pudng thing qua B vuéng géc véi BC cét

canh AD tai M . Puong phan giac trong géc MBC cat canh DC tai N. Biét rang dudng thang MN cé
~ phuong trinh 7x— y—25 = 0. Tim toa d dinh D.

(Pé Thi Thir THPT Chuyén Vinh Phuc 2016 Lén 1)

Giai
T& gidc BMDC ndi tiép p B
= BMC = BDC = DBA =45’
= ABMC vuéng can tai B, BN |a phan gidc trong MBC M
= M, C dé&i xirng qua BN

4
= AD=d(B,CN)=d(B,MN)=—
(B.C¥)=d (B.0%)~E R .
Do AB=AD = BD = AD~\J2 =4
a=5=D(52)

BD:y-2=0= D(a;2), BD=4 < .
4 (a ) a:—3:>D(—3;2)(Zoai,

Vay c6 mot diém thoa man la: D(5;2)
. 1
Bai 2: Trong mat phang vdi hé toa dé Oxy, cho hinh thang ABCD vuéng tai A va D, AB = AD =§CD.

Giao diém cla AC va BD |3 E(3;—3), diém F(S;—9) thudc canh AB sao cho AF =5FB . Tim toa do

dinh D, biét rang dinh A c6 tung d6 am.
(Dé Thi Thir THPT Chuyén PH Vinh 2016)

Hoc toan kho hiéu , hiy hoe thdy Quang dé cim nhan sw khac biét




W
at ca vi hoc sinh than yéu \ ? |

Giai

Goi [ = EF NCD A F B

Ta chirng minh aAEAI vubng can tai E.

Dat AB=a, AD = b. Khi do ‘;’HB‘ va ab=0

Ta co E=E+D—C=Z+3? D I

FE = AE ~AF =~ AC-2 4B =~ (b+3a)-2a = (35-a)
4 6 4 6 12

1 -2 -2 i
Suyra AC.E :E(3‘b‘ —3‘a‘ ).Do 46 AC LEF (1)

Tir (1) suy ra t& gidc ADIE ndi tiép. Suyra [, =D, = 45° (2)
Tur (1) va (2) suy ra tam gidc EAl vudng can tai E.
Taco n,. = EF =(2;-6) nén AC:x-3y—12=0= A(3a+12;a)

Theo dinh ly Talet ta cé: ﬂ:E:Q=:’>:E:3ﬁ?:>I(—3;15)
EF EA AB

Khi d6 EA=El < (3a+9) +(a+3)’ =360<:{

a=-

Vi A cé tung d6 &m nén A(—15;—9)

—_—

Taco n,, = AF =(20;0) nén AD:x=-15= CD:y=15.Dod6 D(-15;15)

Bai 3: Trong mat phang v&i hé toa dd Oxy, cho hinh thang ABCD vuéng tai Bva C c6 AB > CDva CD =
BC. Dudng tron duomng kinh AB ¢ phwong trinh x° +y2 —4x—5=0cat canh AD cla hinh thang tai
~ diém thd hai N. Goi M 13 hinh chiéu vudng géc cla D trén duong thing AB. Biét diém N c6 tung do
duwong va dudng thang MN cé phuong trinh 3x+y—3 =0, tim toa d6 cla céc dinh A, B, C, D cla hinh
thang ABCD.
(Dé thi thir THPT Pa Phiic Ha NGi 2016 Lén 1)

Hoc todn kho hiéu , hiy hoe thiy Quang dé cam nhan su khac biét




Giai

+)N e MVF\(C) =>toa do N la nghiém cta hé phuong trinh: D
3x+y-3=0
) y2 , do N ¢6 tung do duwong nén N[l;gj,Nl(2;—3 N
X +y —4x-5=0 55
+ Tt gidc BMIND ndi ti€p = BNM = BDM =45°
I
> MN I3 dudng phén gidc trong géc BNA 4 Py

> N, la diém chinh giita cung AB = IN, L AB voi 1(2;0) 13 tAm cua

(C)=4B:y=0
NI

+)M =MN N AB = M (1;0), A, B la céc giao diém cia dt ABva (C)= A(-1;0) va B(5;0)
hosc  4(5;0)
va B(-1;0)
Do IM cung huéng voi 14 nén A(-1;0) va B(5;0)
+) AN :2x—y+2=0,MD:y=1= D= AN "MD = D(1;4)

MB=DC = C(5;4)

Bai 4. Trong mit phang toa do Oxy, cho hinh thang ABCD vudng tai A, B va AD = 2BC. Goi H |a hinh chiéu

vudng géc cla diém A |én dwdng chéo BD va E |3 trung diém cla doan HD. Gia s H(—l;3), phuong
. 5 , NPT
trinh duong thang AE :4x+y+3=0 va C[5;4J . Tim toa d6 céc dinh A, B va D cua hinh thang

ABCD.
(Pé thi thir THPT Phwd'c Binh Binh Phwé'c 2016 Lén 2)

(]
Eu
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Qua E dung duwong thing song song va&i AD cat AH tai K R C

va cat AB tai l

K 13 tryc tdm cla tam gidc ABE E

> BK 1 AF A
K la trung diém cGia AH nén KE ||:%AD hay KFE ||= BC
Dodé: CE L AE = CE:2x—-8y+27=0
Ma E=AENCE = E(—%;?aj, mat khac E 1 trung diém cta HD nén D(—2;3)
-Khidé BD:y—-3=0,suyra AH :x+1=0nén A(—l;l)
-Suyra AB:x—-2y+3=0.Dodo B(3;3)

KL: A(-1;1),B(3;3) va D(-2;3)

Bai 5: Trong mat phang toa do Oxy cho hinh thang ABCD v&i hai ddy | AB va CD. Biét dién tich hinh
. . 1 . .
thang bang 14, dinh A(l;l) va trung diém canh BC I3 H(—E;Oj . Viét phuong trinh duwong thang AB

biét dinh D cé hoanh d6 duong va D ndm trén dudng thang d :5x—y+1=0.

(Dé thi thir THPT Lworng Téi 2 2016 Lén 3)

Gidi
Goi E = AH ADC . D& thdy AHAB = AHEC = S, =S .y = 14 A B
AHza\éE,AE=2AH=a\/E s AE:2x=3y+1=0
Ded= D(d;5d+1),d >0 D
1 28 d=2
S.,=—AEd(D,AE)=14 < d(D,AE)=—= & .. & -30
ADE 7 ( ) ( ) \/E :F(L)

Hoc toan kho hiéu , hiy hoe thdy Quang dé cim nhan sw khac biét




at ca vi hgc sinh than yéu

> D(211)

+H 1A trung diém AE = E(—2;1)
Phuong trinh CD: 3x—y+5=0
AB di qua A va song song v&i CD = ptAB:3x—y—2=0
Bai 6 : Trong méit phang vé&i hé toa do Oxy, cho hinh thang ABCD vuéng tai Ava B, c6 BC =2A4D, dinh
A(—3;1) va trung diém M clia doan BC ndm trén dudng thang d : x —4y —3 = 0. Tim toa d6 cc dinh
con lai cda hinh thang ABCD, biét H(6; —2) la hinh chiéu vudng géc clia B trén duwong thang CD.
(Pé thi thir THPT Marie — Curie Ha Ni 2016)

Giai

* T gia thiét ta cd ABMD |3 hinh chir nhat.
Goi (C) 1a duwdng tron ngoai tiép ABMD.

* BH L DH = H (C)= HA L HM (*)

*Med:x—4y-3=0=M (4m+3;m) .

* AH =(9;-3),HM =(4m—3;m+2) " D

*taco: (*) < AH.HM =0 ;

<9(4m-3)-3(m+2)=0=m=1 | )
M

Suy ra: M(7;l)

* ADCM 13 hinh binh hanh

= DC diqua H(6; —2) va c6 mdt vecto chi phuong AM = (10;0)
=>Phuong trinh DC:y+2=0

*DeDC:y+2=0=D(1,-2)

* AD =(t+3;-3),MD = (1~ 7;-3)

Hoc toan kho hiéu , hiy hoe thdy Quang dé cim nhan sw khac biét




at ca vi hgc sinh than yéu

t=-2= D(-2;-2)
t=6= D(6;—2) EH(loai)

* AD L DM < AD.MD =0 < (t+3)(t-7)+9=0 <

*Goi [ = AM N BD = I l1atrung diém AM = 1(2;1)

* |13 trung diém BD = B(6;4)

* M |3 trung diém BC = C(8;—2)

*vay B(6;4),C(8;-2),D(-2;-2)

Bai 7: Trong mét phdng vé&i hé toa do Oxy, cho hinh thang vuéng ABCD (BAD = ADC=90°) c6 dinh

D(Z;Z) va CD =2AB . Goi H Ia hinh chiéu vubng gbc cta diém D |én dudng chéo AC. Diém
22 14 | e e N e o B o A s 5
M ?,? la trung diém cua HC. Xac dinh toa do cac dinh A, B, C biét rang dinh B thudc duong thang

A:x-2y+4=0.

(Dé thi thir THPT Nguyén Viét Xudn Phu Yén 2016)

Gidi
Goi E 13 trung diém cla doan DH A B
Khi d6 t& giac ABME la hinh binh hanh H
= ME 1 AD nénE la tryc tdm tam gidc ADM
= AE 1 DM ma AE//DM = DM | BM
Phuong trinh duwdng thing BM :3x+y—-16=0

x-2y=-4

Toa dd diém B la nghiém cla hé =
3x+y=16

B(4;4)

GoiIIégiaodiémcﬂaACvéBD,tacé£=E=13ﬁ=2§:>1 m,m
CD IC 2 3°3

Phuong trinh duong thing AC :x+2y-10=0

phuong trinh dwong thing DH :2x—y—-2=0= H(%,%) = C(6;2)

81
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tir CI =214 = 4(2;4)

. . 1
Bai 8: Trong mat phang toa do Oxy, cho hinh thang ABCD véi AB//CD cé dién tich bang 14, H(_E;Oj

P (1Y o o . N 2 x
la trung diém cla canh BC va I(Z,Ej [a trung diém cua AH. Viét phuong trinh duwdng thang AB biét

dinh D c6é hoanh d6 duong va D thudc dudng thang d :5x— y+1=0.

(Pé thi thir THPT Phan Thic Tru'c Nghé An 2016 Lén 1)

Giai
Vil 13 trung diém cla AH nén A(1;1);

Taco: AH =@

Phuong trinh AH la: 2x—-3y+1=0

Goi M = AH N CD thi H la trung diém ctia AM.
> M(—2;—1). Gid str D(a;5a+1) (a > O)

b
Tacé: AABH = AMCH = S ,,,,, = AH.d (D, AH) =14 :
28
= d(D,AH)=-"—
(D.4H) ==

Hay [13a+2|=28 < a=2 (via>0) = D(211)
Vi AB di qua A(1;1) va c6 1VTCP I iﬁ =(1;3)= 4B c6 1VTPT Ia n(3;-1)

nén AB cé phuong trinh la: 3x—y—-2=0

Bai 9: Trong mit phang véi hé toa d6 Oxy, cho hinh thang ABCD vudng tai A va D, cé
CD =2AB=2AD . Goi E |3 diém thudc AB sao cho AB =3AE . biém F thudc BC sao cho tam gidc DEF

can tai E. Biét E(2;4), phuong trinh cia EF 13 2x+ y—8 =0, D thudc dudng thing d :x+y =0 va
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diém A c6 hoanh d6 nguyén thudc dudng thang d':3x+y—8=0.Tim toa d6 cac dinh clia hinh thang

ABCD.
(Dé thi thir THPT Qudc Oai Ha N§i 2016 Lén 1)

Gidi
Ta ch&rng minh tam gidc DEF vudng can tai E. \
Goi P 13 diém d6i xirng clia D qua A
Tam gidc DBP vubng tai Bdo AB=AD = AP \ :
Do tam giac CBD vudng tai B nén C, B, P thang hang.

N
Vi EP = ED = EF nénE la tdm dwdng tron ngoai ti€p tam giac A \\ B
PDF
do d6 AED = DFP nén t gidc AEBF ndi ti€p dudng

tron DEF =90°. \
DPudng thang DE qua E, vudng géc véi EF nén cé phuong trinh: D

x=2y+6=0

Piém D la giao diém cla DE va d nén D(—2;2)

Tam gidc ADE vudng c6 DE*> = AD* + AE* =104E* = AE* =2

a=1

Goi A(a;8-3a)ed'=(a-2) +(4-3a) =21 9= A(L;5)
a=—
5

Vi EB=-2EA=> B(4;2);DC =2A4B = C(4;4)
Kétluan A(1;5),B(4;2);C(4,-4);D(-2;2)

Bai 10: Trong hé truc toa d6 Oxy cho hinh thang ABCD vudng tai A va D. Biét AB=AD=2; CD= 4, phuong
trinh BD la x-y =0, C thudc dudng thang x- 4y -1= 0. Tim toa d6 clia A biét diém C c6 hoanh do duong.
(Pé thi thir THPT Trén Binh Trong Khdnh Hoa 2016 Lén 1)
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Giai

Tl gt chirng minh dwgc DB vuéng géc véiBCvasuyra CB = 22=d [C,(BD):I

C(4c+1;c)
=1
l4c+1-¢| 3e+l=4 |
— =242 3c+1|=4 C(5:1
= V1+1 \/_C>| c+| @ 3c+1=—4<:> c=—§(loaz’):> ( ’)

B I hinh chiu ctia C lén dt BD = B(3;3)

Ma AB= 2 nén A thudc duong tron cé PT (x—3)2 +(y —3)2 =4 (1)

Tam gidc ABD vudng can tai A => géc ABD= 45°=> PT clia AB 13 x= 3 hodc y= 3.

Vi x= 3 thé vao (1) gidi ra y =1 hodc y= 5 => A(3; 1) th(r lai khéng thda; A(3; 5) théa.

Vi y= 3 thé vao (1) gidi ra x =1 hodc x= 5 => A(1; 3) thda; A(5; 3) khéng thoa.

Bai 11: Trong mat phang vdi hé toa d6 Oxy, cho hinh thang ABCD. Biém M |a trung diém canh AB, diém

3 o - < e . A . ,
N(O;Ej la trung diém cua MA. Goi H, K lan lurgt la hinh chiéu vuéng géc cua A, B trén MD va MC. Xac

dinh toa dé cac dinh cla hinh thang ABCD biét diém M nam trén dudng thang d : 2x—y—3 =0, hai

. . 5 3 . 5 N P “
duwong thang AH va BK cat nhau tai P(E; —5] (Dé thi thor THPT Cu Huy Cén Ha Tinh 2016 Ldn 2)

(9]
Eu
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Chitng minh: MP 1 CD B C
Do aAMAD vuéngtaiAva aAMBC vuéng tai B . I

AM?* = MH .MD
N \do MA = MB »
BM?*=MK.MC v
iz
> MHMD =MKMC =L _ME
C MD
Mt khac: HMK :C/MT)(z) A

T (1), (2) > AMHK ~aMCD > MKH = CDM = IDM (3)

MHPK néi tiép > MKH =@(4)

Tir (3), (4) > ﬁ)ﬁ:@(s).ma Ifj\ﬁ’+@=9o°(6)

T (5), (6)> HMP + IDM =90° — MID =90° — MP 1 CD
Tacé: MP:x+3y+2=0

x+3y+2=0

>Toa do M thda man: { —)M(l; —1)—)A(—1; —2)

2x—y-3=0
Do M la trung diém AB nén B(3; 0)
laics: AD:2x+y+4=0—>ADNCD — D(2; -8)
BC:2x+y—-6=0—>BCNCD—C(4; -2)
vay 4(-1; -2), B(3; 0), C(4; -2), 4(2; -8)

Bai 12: Trong mat phang toa do Oxy, cho hinh thang ABCD vudng tai Ava B c6 2BC =3A4D . Goi M la
dinh thir tv cha hinh chi* nhat BADM, P 13 giao diém cGa AN vé&i BD va N 13 diém trén canh BM sao cho

BM =4MN . Biét N(—l;—2),P(%;%) va sin MAD = L.T‘lm toa do cac dinh cta hinh thang

89

ABCD.
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APDA~APBN:%=£:>A(5;—3) A D

3
5
AN :5x-6y—-7=0=k %

BN:y=k,(x+1)-2

Theo gia thiét c6: sin MAD = i = tan MAD =

89

va tam gidc MAD vuolng tai D

oo | L

9B _5
BN 6
Xét tam gidc vudng ANB, theo cong thirc goc clia 2 dudng thang ta co:
k,=0
kl _kz ’
tan ANB =|——~| = 60 -
1+kk, k, :ﬁ

Xét tirng trwong hop, tim B, C, D
N A(5:3),B(-7;-2),C(5-2),D(-3;3)

Bai_14: Trong mat phdng véi hé toa doé Oxy, cho hinh thang can ABCD(AD//BC) c6 phuong trinh

duong thang AB:x—2y+3=0va duongthing AC:y—2=0.Goilla giao diém cla hai dudng chéo

AC va BD. Tim toa dd cac dinh cda hinh thang can ABCD, biét /B = \/EIA, hoanh d¢ diém I: x, > -3 va

M(—l;3) nam trén duong thang BD.

(P& thi thir THPT Tén Dirc Théing 2016 Lén 2)
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Ta c6 A la giao diém clia AB va AC nén A(l;2) A D

Lay diém E(O;2) € AC. Goi F(2a—3;a) € AB saocho EF'//BD

chigs EF_AE _ EF_BI

2 e EF=\24E
BI Al  AE Al

a=1

& (2a-3) +(a-2) =2 L
5

Véi a=1thi EF = (=1;—1) I3 vtcp clia dudng thing BD

Nén chon vtpt cia BD 13 n= (1;—1) . Pt

BD:x-y+4=0=BDNAC=1(-22) BDNAB=B(-5-1)

— IB— IB— — 3 3
Tacé [B=——ID=——ID=—2ID=> D| —=—2;—=+2
ace ID A (\/5 J2 ]
— M- A 1 —
A=-21C=-1C=——1C=C(-3vJ2-2:2

IC IB V2 ( )

Véi a =% thi EF = (%,%) 1a vtcp cla dudng thang BD. Nén chon vtpt clia BD I3 n= (1;—7)

Dodd BD:x—T7y+22=0=>1(-8;2) (loai)

Bai 15.(Pé thi thir THPT Group Thdy Mén Ngoc Quang Lin 3)

Trong mit phiang véi hé toa d6 Oxy, cho hinh thang vuéng ABCD vudng tai A va B c¢6 phuong trinh
canh CD:x+3y+5=0. Goi M la trung diém AB, H 1a chan cic dudng vudng goc ké tir 4 dén
MD, K 1a chan duong vubng goc ké tir B dén MC, duong thing AH cit dudng thing BK tai

2 o
N (5;2j . Tim toa d¢ cac dinh cta hinh thang ABCD biét diém M thudc d :4x—y—1=0 va trung

. 5
diém E cuia MB c6 toa dd E (O;E) .

Loi gidi:
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Ta c6 AAMD vuong tai 4, AH 1a dudng cao

= AM? = MH.MD B C

ABMC vuébng tai B— BM* = MK .MC
Ma AM=BM do &6 MH .MD = MK .MC N
Xét AMKH va AMDC ta co:

— M
KMH : chung v
MH MK = AMHK ~ AMDC
MC MD
—s MKH = IDH
A D
Ta gide MKNH ¢6

MKN + MHN =90° +90° =180’ — MKNH nbi

tiép%ﬁ?KE:m

Taco W:ﬁ(:@)am gidic FINID noi tiép — MIC = NHD =90° — MN 1 CD
Phuong trinh dudng thang MN qua N vudng goc CD 1a MN :3x—y =0

4x—-y-1=0

M(1;3
3x-y=0 - (’)

Toa do M 1a nghiém hé {

Xy =2X,—X,,

— B(-1;2)
Y =2Ye— Yy

Vi E 1a trung diém MB — {

X, =2x, — X,

—)A(3;4)
Vi=2yy =V

Vi M 14 trung diém 4B — {

Phuong trinh canh 4D 1a AD:2x+y—-10=0 —> D(7;—4)
Phuong trinh canh BC1a BC :2x+y=0—> C(l; —2)
Vay A(3;4);B(-1;2);C(1;-2);D(7;—4) 1a cac diém can tim.

Bai 16 CHUYEN VINH LAN 2 :
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Trong mat phﬁng voi hé toa d0 Oxy, cho hinh thang ABCD vubng tai A va D,
1 .. 2 L
AB=AD=§ CD. Goi giao diem cua AC va BD la E(3;-3) , diém F(5;—9) thuoc canh AB sao

cho AF=5FB. Tim tao d6 dinh D biét y<O0.

Cach 1 : Dung phuong phap vecto :

Loi gidi:
1 bat:
A F
E
AB=a; AD=b (\a\:\s\zx; 5.5:0)
. — 55— 5. — -
=>AF=—AB=—a; DC=3AB=3a
] C 6 6
Do AB//CD => AABE ~ ACDE (g-g)
= E=£=l=>ﬁzl_6=—(AD+Dc)=—a§+lB
EC CD 3 4 4
:>Eﬁ:ﬁ_ﬁ:£a_(ia+ls o
6° (4" "4 ) 127 4

> AEEF=| 2a+tp|[La-tpl=Lta’ - L5 Lib=o

47 4 127 47 ) 16 16 6
=>AEJ_EF=>E=tan1§A\F=tanE/CT)=£=l

AE DC 3
EF(2:-6) = AE =3EF = 610

AE:x-3y-12=0
Goi A(3m+12;m) (m<0) ta co:
_ =3 (ktm
AE(-3m—9;-m—3): AE:6\/1_:>{m (kM) _ A-15:-9)

m=-9 (tm)

__|AFQ0;0)  [AD:x+15=0
~ {XE _4AE {0(57;15)
CD//AB=>CD:y-15=0
D = ADNCD => D(-15;15)
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Vay D(-15;15)

Cich 2 : Dung cic ti 1é ddng dang

Ké BN vuong géc DC, K 1a giao ciia AC va BN, ta ¢6

AB_BE_1

CD ED 3

BE_EK_1_ 0 3

ED AK 3 4

0 BKBE L gk Lap Lup a0 4
AD ED 3 3 3 3

= AK.AE = %AKZ = %ABZ

Ding phuong tich : AF.AB = AK.AE(= %ABZ) — BFEK noi tiép = FEK =90°

Do FBK = EKF =45

= FEK vuodng can tai E

= EF:3x+y-9=0

= AC:x-3y-12=0

EF =210 = AE =610 = A(15,-9)
34C = EC = C(-33,15)

AB:y=-9= AD:x=-15,CD:y =15
= D(-15,15)

Hoc toan kho hiéu , hiy hoe thdy Quang dé cim nhan sw khac biét




Bai 17 MERI TP HO CHi MINH

Cau 7. (1,0 diém) Trong mat phang véi hé toa dd Oxy, cho hinh thang ABCD vuéng tai A va B,
c6 BC=2A4D, dinh A(—3;1) va trung diém cia doan BC nam trén dudng thing
d:x—4y—3=0. Tim toa do cac dinh con lai cia hinh thang 4BCD, biét H (6; —2) la hinh

chiéu vuong goc ciia B trén duong thing CD .

e Tir gia thiét taco ABMD 1a hinh chit nhat.
Goi (C) 1a dudng tron ngoai tiép ABMD .
e BH1DH = He(C) = HAL HM (*)

OMed:x—4y—3=O:M(4m+3;m) !

o AH =(9;-3), HM =(4m -3 ; m+2) B M
e Taco: (*)< AH.HM =0
<:>9(4m—3)—3(m+2)=0<:>m=1
Suy ra: M(7;l).
e ADCM 1a hinh binh hanh

= diqua H(6; —2) va ¢6 mot vecto chi phuong AM = (10;0)

= Phuong trinh DC: y+2=0.
eDeDC:y+2=0= D(r;-2)
o AD=(t+3;-3), MD=(1-7;-3)

t=-2=D(-2;-2)

eAD L DM < AD.MD =0 (t+3)(1-7)+9=0 <
t=6= D(6;-2) = H(logi)

¢ Goil =AM N"BD = I latrung diém AM = 1(2;1)

e [ latrung diém BD = B(6;4)
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e M latrung diém BC = C(S;—Z)

o Viy: B(6;4), C(8-2), D(-2;-2).

Céu 18 : Trong mit phiang voi hé toa d6 Oxy cho hinh thang ABCD vuéng tai A va D ¢6
AB=AD<CD, diém B(1;2), dudng thing BD c6 phuong trinh la y—2 =0. Duong thang
qua B vubng goc voi BC pét canh AD tai M . Puong phan giac trong goc MBC cit canh DC
tai N. Biét rang duong thang MN c6 phuong trinh 7x—y—25=0. Tim toa d¢ dinh D.

Tt giac BMDC ndi tiép

= BMC = BDC = DBA = 45°
= ABMC vuodng can tai B, BN la phan giac trong MBC

= M,C dbi xing qua BN A B
4
— AD=d(B,CN)=d(B,MN)=——
( )=d( ) NG
M
AB=AD = BD = AD~J2 =4
=5 ‘
BD:y-2=0= D(a:2), BD=4<:{a b ’ ‘
a=-3 N

Vay c6 hai diém thoa man la: D(5;2) hodac D(—3;2)

Cau 19 (S6 GD — Bic Giang — Lan 4) Trong mit phang Oxy, cho hinh thang vuéng ABCD
vudng tai A va B ¢6 AB = BC=2CD. Goi M la trung diém canh BC, diém H(%,gj la giao

diém cua BD va AM. Tim toa d6 cac dinh cta hinh thang, biét phwong trinh canh AB: x —y

+4 =0 va A c6 hoanh d6 am.

Pap so :A(-4; 0); B(0;4); C(4;0); D(2;-2).
batBC=a

2
Tacé AM = a +a2=a\/g:>cosBAM=ﬁ=i
2 2 AM 5
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8 at ca vi hoc sinh than yéu

|m—n| 2

Goi VIPT cuia dt AM 1a n(m;n) = cos(AM; AB) = Tor oo )=f
m”+n")(1+1

m=-3n
= -n
m=—
3
— 4 4 A 24 12 32 .
TH1: m =-3n c6 dt AM: 3x- 4y i 0 suy ra toa do diem A(?;?j ( Loai)

TH2: m = —g c6 dt AM: x - 3y + 4 = 0 suy ra toa do diém A(-4; 0)

DT (BH): 3x+y - 4 = 0 suy ra toa do diém B(0 ; 4) => dt BC: x+y - 4 = 0=>
M(2;2)

=>C(4;0). St dung 4B =2DC =>D(2;-2). KL: ...

Céu 20 (Thpt — Quéng Xwong 4 — Thanh Ho4) Trong mit phiang toa dd Oxy, cho hinh
thang ABCD vuédng tai A va D, D(2; 2) va CD = 2AB. Goi H 14 hinh chiéu vudng goc ciia D

" 22 14) g e
1én AC. Piém M ?,? la trung diém cua HC. Xac dinh cac toa d cac diém A, B, C

ctia hinh thang biét B thudc duong thing A:x -2y +4=0 .

Pap s6 :A(2;4); B(4:4); C(6;2).
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Goi E 1a trung diém DH ta thdy ABME la hinh binh hanh nén ME 1| 4D, nén E la truc

tam tam giac ADM = AE L MD ma AE 1| BM nén DM 1 DM
Tu d6 suy ra phuong trinh BM :3x+y =16

Toa d6 B 1a nghiém ciia hé {g‘x‘ f; Y 64 = B(4;4)

. AB IB

Goi I 1a giao diém cia AC vaBD, tacé —=—= 10 10

— DI =2IB= [(—;—
373

! )
i CD I 2
Phuong trinh duong thang AC:x+2y =10

Phuong trinh dudng thang DH:2x-y=2 suy ra toa doH (%;%) suy ra toa

do C(6;2)

T Cl =214 = A(2;4)

Ciu 21 (Thpt — Nguyén Viét Xuan — Pha Yén)Trong mat phéng voi hé toa do Oxy , cho
hinh thang vuéng ABCD (BAD = 4DC =90°) c6 dinh D(2;2) va CD =24B . Goi H la hinh

chiéu vudng goc cua diém D 1én duong chéo AC. Piém M [%,%) 1 trung diém cua HC.

Xéc dinh toa d6 cac dinh 4, B,C, biét rﬁng dinh B thu¢c duong thﬁng A:x-2y+4=0.

Pap so : A(2;4); B(4;4); C(6;2).
Céu 22 (Thpt — Tran Phii) Cho hinh thang cdn ABCD c¢6 AB // CD, CD = 2AB. Goi I 1a

giao diém cua hai duong chéo AC va BD. Goi M 1a diém dbi xtmg cua I qua A voi

M[%%) Biét phuong trinh duong thiang DC : x +y — 1= 0 va dién tich hinh thang ABCD

bang 12. Viét phuong trinh dudng thing BC biét diém C c6 hoanh d6 dwong.

Pap so:3x—y—7=0
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D C

Ta c6 : tam giac MDC vuong tai D

=>(MD) : x -y +5=0=>D(-2; 3)

MD = % =>HD = %MD=2\/§ Goi AB = a => Sapcp =
=>DC =42 Goi C(c; 1 -¢ ) =>DC2=2(c +2 )2 =>c =2 hay c = -6 (loai)=>C(2; -1)
=>B(3; 2)=> (BC): 3x -y -7=0

32.242
2

=12=>a=2.2

Céu 23: Trong mit phing toa dd Oxy, cho hinh thang ABCD vuéng tai A va D; dién tich hinh
thang bang 6; CD =24B ,B(0;4). Biét diém /(3;—1),K(2;2) lan lugt nim trén dudng thing AD

va DC. Viét phuong trinh duong thing AD biét AD khong song song véi cac truc toa do.

Giai:

A B

1

D K e

Vi AD khéng song song v6i cac truc toa do nén goi vecto phap tuyén cua AD 1a
n= (L,b),b+01 suy ra: Phuong trinh 4D 1(x—3)+b(y+l) =0

Phuong trinh 4B:bx—(y—4)=0
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\\J <
at ca vi hoc sinh than yéu

3 [3+5h] 2642

AB+CD 3A4B 3
=— AD=—-AD==-d(B,AD).d(K,AB) =—. .
SABCD 2 2 2 ( s ) ( D) ) 2 ,—b2+1 ,—b2+1
b=1
|-3+58] |p+]| , 5
S =63 . =6 |5b-3|.b+1|=2(b"+1) = | b=—=
e VB2 +1 b2 +1 | || | ( ) 3
122
b=

Dép sé: x+y—2=0;3x—5y—14=0;7x—(1+2\/§)y—2\/§—22=0;7x—(1—2\/§)y+2\/§—22=0

Céu 24: Trong mit phing toa do Oxy, cho hinh binh hanh ABCD c6 dién tich bang 4. Biét
A(1;0),B(0;2) va giao diém I cua hai dudng chéo nim trén dudng thing y=x. Tim toa do cac

dinh C va D.

Giai:

Ta c6: Dudng thing AB c6 phuong trinh: 2x+y—2=0
Vi I nam trén duong thing y = x nén gia sir / (t; t)

Suy raC(2t—1;2¢),D(2t;21-2)

t:
Mat khac, S 0, = AB.d(C,AB)= 4:d(C,AB)=% epr-2=2<

t=

Wl O

58 8 2
vay ¢[2:2).p[ 2.2 hoic C(~1:0),D(0:2
ay C(3,3),D(3,3j hogc C(-1;0),D(0;-2)

Cau 24: Trong mit phang toa dd Oxy, cho hinh thang ABCD c6 dudng cao AD. Biét BC =248,
M (0;4) 1a trung diém ctia BC va phuong trinh duong thang AD 1a: x—2y—1=0. Tim toa do cac

« A S o N 54
dinh cia hinh thang biét rang hinh thang c6 dién tich bang = va A, B co toa do duong.

Giai:

Hoc toan kho hiéu , hay hoc thay Quang dé cam nhan sy khac biét




Goi N 14 hinh chiéu ctia M trén duong thing 4D = N (% %) = MN =

2
J5

Taco S0 =M\I.AD=%:AD=1:>AN:lAD=i

J5 2 5

. 3 3 9\’ 2} 9
Goi A(2¢+1;1),6>0.Véi AN =—— & 2t+1_§ +t-= =§<:> 1

NG

Theo gia thiét thi: 4(3;1), @ _éj

x=3+b

AB vuong goc véi AD nén PT tham sb dudng thiang AB la: { -2
y=1=

Goi B(3+b;1—2b),—3<b<%

Talai c6 BM = BA < \|(3+b) +(3+2b) =b” +(b—1)’ o|,__17=8(23)

M Ia trung diém ctia BC nén C(—2;5). Vay 4(3:1),B(2:3).C(-2:5), D[% _%j

Cau 25: Trong mit phing toa do Oxy, cho hinh thang ABCD ¢6 ddy 16n CD=34B,C(-3;-3),

trung diém cta AD 1a M (3;1). Tim toa do dinh B biét S, =18, 4B = V10 va dinh D c6 hoanh dé

nguyén duong.

Giai:
Goi n=(4;B) 14 vecto phap tuyén caa CD (A2 +B? >0)
= CD: A(x+3)+B(y+3)=0< Ax+By+34+3B=0
Tacod: Spep =S, =18
3\/5 B A

28 36 6410
d(A4;CD) =240 - 22 _ d(M;cp)=22 M
=d(4CD)==-5 310 5 = (M D)= A
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= [34+B8+34+3B] = 10 C>5|6A+4B|=3\/E\/m

A+ B 5
=N 25(36A2 +48AB+16B2) = 90(A2 +BZ)

81042 +12004B + 3108 =O<:>A=?hayA=—¥

* A=_§: Chon B=—3:>A=l:>(CD):x—3y—6=0:>D(3d+6;d)

Tacod: CD* =90 < (3d+9)" +(d +3)’ =90 = (d +3)' =9 d =0 hay d =6
= D(6;0) (nhan) hay D(~12;-6) (loai). Vay D(6;0)= 4(0;2)

Ta c6 E:%R:(—&—l):B(—sn)

* A=—¥:Chon B=-27T=A4=31=CD:31x-27y+12=0

2
:D[d;“d”z]:czf =(d+3)2+[31d+93] 90 = (d+3) =22 (loai)
27 27 169

Vay B(-3;1)

. . 4
Cau 26: Trong mat phang toa d0 Oxy, cho hinh thang can ABCD c6 di¢n tich bang 75, day l6n

CD nam trén dudng thang x—3y—3=0. Biét hai dudng chéo AC, BD vudng goc voi nhau tai

1(2;3). Viét phuong trinh duong thing chira canh BC, biét diém C c6 hoanh d¢ duong.

Giai:

Do ABCD la hinh thang can véi day 16n CD va hai duong chéo AC, BD vudng géc vai nhau nén
tam giac ICD vudng cén tai 1.

Puong thing qua I vudng goc véi CD: x—3y—3 =0c6 phuong trinh:

3(x—2)+(y—3) =03x+y-9=0

Goi K 1a trung diém cta CD, ta ¢ toa do K 1a nghiém cua hé:
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{x—3y—3=0®{x=3 = K(30)

3x+y-9=0 y=0
Ma KI =KC =KD nén C, D 1a giao diém cua dudng thing CD va duong tron tim K ban kinh
KI =10
x—=3y-3=0
Do d6 toa d¢ cua chung la nghiém ctia hé :
(x—3) +y =10
= C(6;1),D(0;—1) do C c6 hoanh do duong.

Goi H 1a trung diém cua AB, ta c6

%:SABCD @%z%(AB+CD).HK = (IH + IK).HK =(IH+x/E)2 :>IH=@
Ma %=£=2:E=2E:B(3;5):>E7=(3;—4)

Vay duong thing BC:4(x-3)+3(y-5)=0<4x+3y-27=0

Céu 27: Trong mit phang toa do Oxy, cho hinh thang can ABCD c6 day la AD va BC; biét
AB = BC, AD =7 . Buong chéo AC ¢ phuong trinh x—3y—3=0; diém M(—2; —5) thudc duong

thang AD. Viét phuong trinh duong thang CD biét rang dinh B(1;1).

Giai:
Goi D=(2+4t;-2+3t)e AD
A B
Do
_ 2 _ 2 _ 2= _ 2= F
AD=7= AD* =49 < (41-4) +(3t-3) =49 < 25(1-1) =49 "
12 58 26
49 t—1=% t:? D1=(?;?j
(-1 == SN = D ¢ ku
25 7 2 2 16
t-1=—— |t=-= |D,=|Z;—=
5 5 575

Tuy nhién, diém B va diém D lu6n ndm vé 2 phia ciia duong thang AC do d6 kiém tra vi tri twong

d6i cia diém B va 2 diém D d6 ta thdy diém D, thoa man.
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+ Do BC//AD nén phuong trinh dudng thiang BC 1a: 3x—4y+1=0

Piém C =BCN AC = toa dd diém C 1a nghiém cua hé phuong trinh:

{3x—4y+1=0

x=3y-3=0

x=-3
<:>{ = C(-3;-2)
y=-2

Tuy nhién ta tinh dugc 4B =5,CD = V13 = 4BCD khong phai 14 hinh thang cin, mau thuin véi

gia thiét. Vay bai toan v6 nghiém.

Céu 28: Trong mit phing toa do Oxy, cho hinh thang ABCD vuéng tai A, D ¢c6 AD = DC =2A4B.
Goi H 1a hinh chiéu vuéng goc cua D trén canh BC; I 1a trung diém cia AH; duong thiang Al cit
DC tai K(1;-2). Tim toa d¢ cac diém D, C biét DH : x—2y—3=0 va D ¢6 tung d¢ nguyén.

Giai:
+ Ké BE vudng goc v6i DC tai E

= EC = DE = AB, HDC = EBC

+ K¢ KF vudng goc voi DH tai F. KF=d(K,DH)=%
tan[?D\C=t21nETB\C'=l:>sinI?lf'=L
2 J5
~kp=—"L__»
sin HDC

=2

+ DeDH = D(2d+3;d),d e Z; DK =\[(2d +2) +(d +2)’ =2 & L2
T s

VideZ=d=-2=D(-1;-2)
bat AB=a(a>0):CD:2a;CE=a

CH = CD.sin HDC =%;BC — EC.sin EBC = ay/5 = BH =2

&l
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CK_HC_2_ o 2 8

= =—=>CK=—=DK=—=KD=4KC
AB HB 3 3 3

KD =4KC = c(%;—zj. KL...

Cau 29: Trong mat phéng voi hé toa do Oxy, cho hinh chir nhat ABCD c6 E, F lan lugt thude cac
doan AB, AD sao cho EB=2EA;FA=3FD,F(2;1) va tam gidc CEF vudng tai F. Biét duong

thing x—3y—-9=0 qua hai diém C, E. Tim toa d6 diém C biét C c6 hoanh d6 duong.

Giai:

AMEF va ADFC c6 F,=C, (vi cing phu véi goc F,), 4=D =90° = AAEF ~ ADFC

AE AF EF AB
> —=—-=—ma AE=— B C
DF DC FC

AD 34D AB 3 g !
DF=— AF=——="—"—==_Do0 d6

4 4 AD 4 E

x-3y-9=M i 2

E=£=]:>EF=FC:>AEFC vuong can tai F. A D
FC DF

Goi H 14 hinh chiéu cta F trén EC. Khi d6 CF = 2FH =24 (F, CE) =25

Goi C(3t+9;¢) v6i t > -3 (vi x.>0). Taco: CF =235 = CF* =20
t
& (3t+7) +(t-1) =20<:>t2+4t+3=0<:>[t

Véi 1 =-1=C(6;-1). Vay C(6;-1)

Cau 30: Trong mit phiang toa do Oxy, cho hinh thang ABCD vudéng tai A va D c6
CD=24B=24D. Piém E(0;5) ndm trén canh AB, dudng thing (d) di qua E va vudng goc voi

DE cit dudng thing BC tai F(3;3). X4c dinh toa d6 dinh C ctia hinh thang ABCD biét D ¢6 tung

d6 nho hon 3 va dién tich hinh thang bang 2—27 .

Giai:
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AB+CD)AD (a+2a)a 3d’

bat AB= a;(a > 0) . Dién tich hinh thang ABCD: S = (

2 2 2
Theo gia thiét S ., :%:%=2—2’7:a =3(doa>0)
Ta c6 AB=AD nén tam giac ABD vudng ., . 5 can tai A.
Do &6 ZABD = ZADB = /BDC =45°.
Goi H 1a trung diém DC.
= BH=DH=HC=3 F
= ABCD vuong can tai B. u
Xét ti giac BEDC co: D ¢

£DEF = ZDBF = 90"

= DEBF 1di tiép mot duong tron hai dinh (E, B ké nhau nhin DF mét goc khong dbi).
Goi M la trung diém DF. Do d6 M la tim duong tron ngoai tiép tir giac DEBF.

— /CFE = ZABD = 45" = AFED vuéng can tai E=> ED = EF =+/13

Phuong trinh ED di qua diém E(O;S) va nhan VIPT EF = (3; —2) 3x-2y+10=0
Goi D(2t;5+3t) € ED = ED =131 =13 & 1= %1

Véi t =1= D(2;8) (loai)

Véi t=—1= D(-2;2)

ViM la trung diém DF nén M (%,%)

2 2
Phuong trinh dudng tron ngoai tiép tir giac DEBF: (C): [x —%) + [ y —%) _3

Xét tam gidc ABD vudng can tai A c6 BD =+ AD* + AB> =32

Goi B(x;y)= BD=1/(x+2) +(y=2) =32 hay (x+2)’ +(y—-2)" =18(1)

vi Be(C):(x—%)z +(y—%)2 D)
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Lay (1) — (2) theo vé ta dugc 5x+ y =10 <> y =10—5x. Thé vao phuong trinh (1):

x=1 B(1;5)
(x+2)" +(8-5x)" =18 = e B(E'ij
13 13713

Thir lai ta co B(I;S) thoa man.
Phuong trinh BF qua diém B(L;5) va diém F(3;3):x+y—6=0

Phuong trinh DC qua diém D(-2;2) nhan VTCP EB = (1,0):y-2=0

= C(4;2)

R . i . |x+y=6=0 x=4
Toa @6 C la nghiém cta h¢ &

y—2=0 y=2

Cau 31: Trong mit phing toa d6 Oxy, cho hinh thang ABCD vuéng tai A, B va 4D =2BC . Goi H

1a hinh chiéu vudng goc cua diém A 1én duong chéo BD va E 1a trung diém ciia doan HD. Gia sir

H(-1;3), phuong trinh dudng thang AE:4x+y+3=0 va C(§;4j . Tim toa dd cac dinh A, B va

D cua hinh thang ABCD.
Giai:
B4 c
I K
E
A D

Qua E dung dudng thing song song voi AD cit AH tai K va cit AB tai L.
Suy ra: +) K 1a tryc tam cua tam giac ABE, nén BK | AFE

. 1
+) K 1a trung diém cia AH nén KE//=§ADhayKE//=BC

Do d6: CE L AE = CE:2x-8y+27=0
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Ma E=AENCE = E(—%ﬁ) , mit khac E 1a trung diém ctiia HD nén D(-2;3)

Khidé BD:y—3=0 suyra AH :x+1=0 nén A(-1;1)
Suyra AB:x—2y+3=0.Do do: B(3;3)

KL: 4(~11),B(3;3) va D(-2;3)

Cau 32: Trong mit phing toa dd Oxy, cho hinh vuéng ABCD tim L. Pinh B thudc dudng thang
d:5x+3y-10=0. Goi M la diém ddi xtimg vdi D qua C. Piém H va K 1an luot 1 hinh chiéu

vuéng goc ciia D va C 1én AM. X4c dinh toa do diém B biét K (1;1) va dudng thang HI c6 phuong

trinh 1a 3x+y+1=0.

Gidi:
Ta c6: +) ABKD vudng tai B duong kinh BD
+) ABCD va ABAD lan lugt vudng tai C va A duong kinh BD

A B

1 1
M
D ' C '

Do dé: 5 diém A, B, K, C, D cung thudc duong tron tdm I duong kinh BD va AC (do ABCD la
hinh vudng)

Do d6 BAD =90" = BK | DK(I)

Ta cb: HBD = AKD =45° (goc noi tiép cing chian cung AD)

= AHDK vudng can tai H (vi DHK =90°). Suy ra HK = HD

Ta lai c6: ABKD vuong tai B duong kinh BD = IK = ID

Do d6 HI 1a duong trung truc cua DK, do d6 HI | DK (2)
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Tu (1) va (2) tasuy ra HI //BK

Puong thing BK di qua K (l;l) va song song voi HI:3x+y+1=0 c6 phuong trinh:

3x+y—-4=0

1
. 3x+y—-4=0 )
Toa 36 diém B la nghiém cta hé phuong trinh: Y = 2 =B l,é
5x+3y—-10=0 5 22
2

Két lun: Viay diém B (%,%)

Céu 33: Trong mit phang toa d6 Oxy, cho hinh thang can ABCD (AB//CD). Goi H, I lan luot 1a
hinh chiéu vuéng goc ciia B 1én cac dudng thing AC, CD va M, N lan luot 13 trung diém AD, HI.
Viét phuong trinh duong thing AB biét M (1;-2),N(3;4) va dinh B ndm trén duong thing

— 2
x+y—-9=0, cos ABM =—.
\/_

5
Giai:
A B
M H
N
D It c

ABD = HCI = HBI

Xét AABD va AHBI cb:
ADB = ACB = HIB

Suy ra tam gidc ABD ddng dang véi tam giac HBI (g.g)
Ta c6: BM, BN lan luot 1a hai duong trung tuyén ciia tam giac ABD, HBIL
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S at ca vi hoc sinh than yéu

Lai co: ABM = HBN = MBN = ABH (2)

Tir (1) va (2) suy ra tam gidc ABH dong dang voi tam giac MBN.
Do d6 MNB = AHB =90", hay MN vuong goc NB.
+) Duodng thiang BN di qua N(3;4) va c6 VTPT n=MN = (1;3) nén c6 phuong trinh:

x+3y—-15=0

= B(6;3)

n a2 . o . x+3y—-15=0 x=6
+) Toa do diém B 1a nghiém cta hé phuong trinh:

x+y-9=0 y=3

Ta c6: MB = (5;5)//(1;1), goi n, = (a;b) 1a VTPT cua AB, ta co:

|a+b| 2 2 2 2 2 2 a=3b
== 5(a+b) =8(a*+b’) =3’ ~10ab+3b’ =0 | p
3

2(a2+b2) J5 as
+) TH1: Néu a =3b, chon a =3 = b =1. Phuong trinh dudng thing AB:3x+y—21=0
+) TH2: Néu a=§, chon a=1= b=3. Phuong trinh dudng thing AB:x+3y—-15=0 (loai do

trung voi BN).
Két luan: Vay phuong trinh dudng thing AB 1a 3x+y—21=0

Céu 34: Cho hinh vuong ABCD ¢6 toa d0 B(3;3). Cac diém E, F lan luot thuge canh AB, BC sao
cho EF = AE + CF . Dyng hinh chit nhat EBFG. Puong thing AC cit EG tai M, DE cat FG tai N.
Dung MP L AD (P € AD) . Tim toa dd cac dinh hinh chtt wvuong ABCD, biét
N(-2;-1),P(-3;0), phuong trinh dudng thing 4B:y—3=0 va duong thang AC di qua diém

1(1;-1)

Giai:
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D C
Trén tia d6i cua tia AB iy diém K sao cho AK = CF.
Goi Q 13 giao diém ciia AC va FN.
AK =CF
+) Xét AKAD va AFCD c6: s AD =CD
KAD = FCD =90°
= AKAD = AFCD(c.g.c) = DK = DF

EK =EA+ AK = EA+ FC = EF
+) Xét ADEK va ADEF ¢6: { DK = DF = ADEK = ADEF (c.c.c)
DE —chung

+) két hop voi AE song song v6i NF, suy ra FNE = KED = FED = FEN

+) Két hop v6i EK = EF, suy ra EK = EF = NF (1)

Vi AABC vuong can tai B va BA//FQ nén AFQC vudng cén tai F.

Két hop v6i AKAD = AFCD, suy ra KA=FC =FQ(2)

Tu (1) va(2),chuy rﬁng AEMP 1a hinh chit nhét, ta suy ra:

PM = AE = EK — KA= NF — FQ = NQ

Két hop v6i PM//NQ, suy ra PMQN 14 hinh binh hanh.

Do d6 NP//QM hay NP//AC.

Dudng thang NP di qua N(-2;-1),P(-3;0) c6 phuong trinh la: x+y+3=0

Puong thing AC song song voi NP va di qua / (l;—l) la x+y=0
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y=3=0

A(3:= . D(=3:—
ety (3;-3)= C(-3;3)= D(-3;-3)

Toa d6 diém A 1a nghiém cua hé {

Kétluan: 4(3;-3),C(-3;3),D(-3;-3)

Céu 35: Trong mit phing toa do Oxy, cho hinh thang vuéng ABCD vudng tai A va D(2;2) va

CD =2A4B . Goi H 1 hinh chiéu vuéng goc cia D trén dudng chéo AC. Piém M (?,%) la trung

diém HC. X4c dinh toa d6 cac dinh A, B, C biét dinh B nim trén dudng thing x—2y+4=0.

Giai:

A -

D C
Goi G 1a trung diém cta DH. Ta c6 tir giac ABME I hinh binh hanh

= AE 1 DM = MD 1 BM = MD.BM =0

a+4

Do Bex—2y+4=0:>B(a;

_12(2275a) 47834 —0=a=4= B(44)
50 s 5010

).Do do:

Co: AB//CD:%zﬂzélezﬂB. Puong thang BD: y=x. Do I nam trén dudng thing

BD nén (b;b).
= 10 10 \ 2 . .2 \ . \
Do ID=2BI =1 ?,? . Puong thang AC diqua 2 diem I va M c6 pt: x+2y—10=0. Duong

thing DH di qua D va vudng goc véi AC c¢6 phuong trinh: —2x+y+2=0. Diém H 1a giao diém
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cua AC va DH do d6 toa d H 1a nghiém cua hé¢: {

2x+y+2=0
x+y H(14 18

= H|—;— |. Do M la trung
x+2y-10=0 5°5

diém CH nén C(6;2). Do DC=2A4B = A(2;4)

\ \ \
Bai 1: Trong mat phang vé&i hé toa d6 Oxy , cho hinh binh hanh ABCD ¢6 gécﬁ) =135". Tryc tAm tam
giac ABD la H(—I;O). Puong thang di qua D va H ¢ phuong trinh: x —3y +1=0Tim toa dé cac dinh
cta hinh binh hanh biét diém G (2;2) la trong tdm cta tam giac ADC
(Pé Thi Thir THPT Chuyén Nguyén Hué 2016 Lén 2)
Giai
Tac6: BAD+ BHD =180° = BHD = 45" H

Goi n = (a;b) (a2 +b* % 0) |a vtpt clia HB

Do HB tao vé&i HD goéc 45° nén !

cos45’ = |a _ 3b|

- Ja’ +b* \/E

-Néu a =-2b

a=—:

<2a* +3ab-20 =0 =
b=2a

Chon a=2,b=-1 B ¢
- Phuong trinh HB :2x—y+2=0
— B(b;2b+2),D(3d -1;d)

Do G la trong tam ctia A ADC nén BG = 2GD

— GB =—2@:>{ ~ = B(14),D(21)
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Cé: AB:3x+y—-7=0; AD:x+2y-4=0-> A(2;1) (Loai)

-Néu b =2a 3 Phuongtrinh HB:x+2y+1=0

—  —— [b=2
B(—2b—1;b),D(3d—1;d):>GB=—2GD:>{ = B(-52),D(5;2)

Cé: AB:3x+y+13=0; AD:2x—y—8:O.9A(—1;—10)

Thir lai: cos ABD = cos(@;@) L — BAD = 45" (Loai)

NG

Vay khoéng tim dwoc toa d6 cac diém thda man

Bai 2: Trong mat phang vdi hé toa d6 Oxy, cho hinh binh hanh ABCD cé tam 1(2\/5—2;5),BC =2A4B,

géc BAD = 60°. Diém d6i xing véi A qua B la E(—2;9). Tim toa d6 cac dinh cdia hinh binh hanh ABCD

biét rang A c6 hoanh do am.

(Dé thi thir THPT S& GD & DT Thanh Héa 2016 Lén 1)

(]
gu

pat AB=m = AD=2m..
Tacé: BD* = AB* + AD* —2AB.AD cos60° =3m*> = BD = m\/§

Do dé AB* + BD? = AD*nén tam giac ABD vudng tai B
nghiala /B L AE

2
m\/gJ , Im’
+m 1

IE* = IB* + BE* = {T

R C
2
M3t khac JE> :(2\6) +4% =28 nén ta co: %
2
721 =28<:>m=4:>IB=mT\/§=2\/§ A n

Goi 1= (a;b) 13 vecto phap tuyén cia AB (a2 +b* > 0) khi d6 AB c6 phuong trinh
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a(x+2)+b(y—9)=0<:>ax+by+2a—9b=0

‘2\/§a—4b‘

@b(b—4ﬁa)=o@b=o,b=4ﬁa

Talai o d (I, AB) = IB = =23 & (23a-4b) =12(a* +1?)

+Vv&ib =0, chon a =1, khi d6 AB c6 phuong trinh x+2 =0, suy ra IB cé phuong trinh y—5=0. Do

B=ABNIB nén B(—2;5), ma B 13 trung diém cla AE nén A(—Z;l) (théa man diéu kién x, <0).
Do | 13 trung diém cla AC va BD nén ta suy ra C(4\/§—2;9),D(4\/§—2;5)
+ Voi b=4\/§a, chon a =1:>b:4\/§, khi d6 AB c6 phuwong trinh x+4\/§y+2—36\/§=0, suy ra

IB c6 phuong trinh 4\/§(x—2\/§+2)—(y—5)=0c>4\/§x—y+8\/§—19=0

Do B=ABNIB nén B(Mf_m;%l, ma B 13 trung diém cla AE nén:

A(@,%} (khong thda man diéu kién x, <0).

Bai 3: Trong mét phang véi hé truc toa dd Oxy, cho hinh binh hanh ABCD c6 toa dé diém D(5; 4). Budng
trung truc chia doan CD c6 phuong trinh d, :2x+3y —9 =0 va duong phan gidc trong géc BAC clia tam
gidc ABC c6 phuong trinh d, :5x+y+10 = 0. Xac dinh toa d6 cac dinh con lai cGia hinh binh hanh
ABCD.

(Pé thi thir THPT Thanh Hoa Binh Phwdc 2016 Lén 1)

Goi M la trung diém cta CD. Do M thudc d1 nén [m; —2m +9)
Mat khac: DM vubng géc vdi d; nén ta cé:
iy, @ d2
DMu, =0 m=3
B
c
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vay M (3;1)= C(1;-2)

Ta lai ¢ A thudc d, nén A(a;—Sa —10)

p—
Bl — B(a—4,-5a-16)

Ma ABCD I3 hbh nén AB = DC <>
vy +5a+10=-6

Goi C’ 1a diém d6i xirng cla C qua d2, ta co: C'(—4; —3) e AB

a+4 —Sa-7
= Sa

Tacd: A, B, C'thanghang C'A=kC'B'<
a —5a-13

Vay A(—2;0) va B(—6;—6)

Bai 3 PE 20 : THAY QUANG BABY Trong mit phing véi hé toa do Oxy, cho hinh binh hanh
ABCD. Biét AB =+/5BC,tan BAD =2 va trung diém ciia canh AD 13 M(-5;-1). Tim toa do dinh C biét

rang duong thing BD c6 phwong trinh x— y+2 =0, diém B ¢6 tung d6 duwong.

D C
M
4 B
*) bat: BCz%za
*) C6 tan BAD = 2 = BAD < 90" :coszﬁz% :coszﬁ):%
tan” BAD +1

J5

Do BAD <90° :cos@)zT

*) DB = AD” + AB® —2AB.AD.cos BAD = 4a* => BD =2a
*) Cé: BD? + AD” = 54> = AB> => AADB vuodng tai B
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*) d(M;BD)=M=\/§ :Msz/_:5:>a=2\/§

12 +(-1)’

a

— MB=~/BD* ~MD* = ¢ 217 _ 34

*) Be BD= B(b—-2;b) = MB=(b+3;b+1)

b= 2(nhan)

:>\/(b+3»)2+(b+1)2 =34 = b=—6(1)

= B(0;2)

Ta s€ tim duoc C :

*) C(¢;2-c); BC(c;—c) ma BC:a:2ﬁ3m=2\/§={C=22
C

)Voic=2= C(2;0)
(khac phia v&i M d6i v6i duong BD nén thoa man)
Véic=-2= C(—2;4)

(loai vi cung phia M d6i véi by BD)

Bai 4. Trong mit phang voi hé toa do Oxy, cho hinh binh hanh ABCD ¢6 goc ZBAD tu, I 1a

s @i el amdng oS AC v B0, Gl E(—S;—2),F(%;§j A T8 B T B 4, it

vudng goc ciia A 1én canh CD, BC, BD. Tim toa do diém A biét ring duong thing BD co6
phuong trinh 3x—-5y+11=0

(Pé thi thir THPT Group Thay Nguyén Tién Chinh Lan 1)

IE =3+5¢:3t+3

Papan: Taco 1 €3x—5y+11=0=>1(-2+5¢1+3t) = — teR
' ’ < (52

Ta ¢6 tir giac AECF ndi tiép (do ZAEC + ZAFC =180 suy ra)

2 2
IF? = [E* = 3+5* +3t+3° =(5t—%) +(3t—%) =>t=0=1(-21)
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8 at ca vi hoc sinh than yéu

Goi phuong trinh EIF ¢6 dang x* + > —2ax—2by+c =0

I e EIF 5+4a-2b+c=0 a=1
E€EIF ©129+10a+4b+c=0 < {b=-5 = EFl:(x-1) +(y+5) =45
FeEIF |37 22 16 c=-19

———a-—a+c=0
5 5 5

Chimg minh tir giac EHIF ndi tiép suy ra E;I = EIF N BD

5y-11 )2 2
e el ~1| +(y+5)=45 [ _8 49
Nén thoa {(x ) +(y=5) =45 ( N R TAET
3x=5y+11=0 x:5y—11 y=lx=-2
3
Do 7(—2;1) nén tanhan H —Q;ﬁj
17 17

Khi d6, duong thing AH qua H va vudng goc BD = AH :5x+3y+13=0

Sx+3y+13=0 S50 4 A(54)
Ta c6 A thoa man hé < 13 52= 1 2
(4 2) +(y=1f =18 | w=m2sy =227 (13, 32
17717 17717

g, (-5:4)=—24
) L a(=54) 2.1 (-54).g,(-5-2)<0

bat g(x;y)=3x—-5y+11 khidé { g, (-5-2)=6
21 (=5:4).g: (-5-2)>

gn(-5:4)=24

Nhén xét A, E trai phia so véi duong BD nén ta nhén A4 (—5; 4)
Cich chirng minh tir giac EHIF noi tiép
* Theo thuan tay hinh hoc:
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N T
N . HH"'\._.
-, e
-H‘H'H
I B, |
= e
| B ———
| e — .-'F :
! /;/_r = q_"\ 3
N = e
. »
B E, L

LA

ZBAE = /BHE tu giac AHEB noi tiep do ZAHB + ZABE = 90"
Ta c6: { ZFAD = Z/DHF tu giac AHFD noi tiep do ZAHD + ZAFD = 90"
LEAF = ZABE do cung bu voi Z/BCD, AECF noi tiep, AB//CD

Suy ra ZEHF =180° — Z/BHE + /DHF =180" — Z/BAE + /FAD

Z/FAD+ ZADF =90’

Ma { Z/BAE + ZABE =90° — 2/ABE =180° — /BAE + /FAD
/ABE = ZADF ABCD la hinh binh hanh

Suy ra Z/EHF =2/ABE =2/EAF = /EIF = /EHF = ZEIF nén tir gisc EHIF ni tiép.

Bai 5:(Huynh Pwc Khanh)Trong mit phing véi hé toa do Oxy , cho hinh binh hanh ABCD

cps I 1a giao diém cua 2 dudong chéo AC va BD dong thoi thoa mén BAI =90°. Pudng thing
qua B va vudng goc véi BD cit Al tai M. duong thang qua D va vudng goc voi BD cit AB
tai N. gia sir duong thing DM c6 phuong trinh: x+y-4=0, duong thang NK di qua diém J(5;0)

va diém P[—%;—S’) 1a trung diém cua BL Tim toa d6 diém C.(sé liéu chi mang tinh chat

minh hoa)

Hinh vé:
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at ca vi hoc sinh than yéu |=

Hwéng din lam:

MBD = MCD =90° =z MBCD ndi tiép

CBD=CMD — —
= CMD=4DB (1)
ADB = CBD

LAN = NDI =90° =5 ANID ndi tiép
— ANI = ADI (2)

Tir (1) va (2) = AMD = ANK =oMAKN néi tiép

= MKN = MAN =90°
= MD 1 NI

Cau 6 (Thpt- Chi Linh - Hai Dwong) Trong h¢ toa do Oxy, cho hinh binh hanh ABCD ¢6
J10

BD = ?AC . Biét réng M(-2;-1) , N(2;—1) lan luot 1a hinh chiéu cia D xuéng cac duong

thr?mg AB, BC va duong thr?mg x—7y=0 diquaA, C. Tim toa d¢ diém A, C.

< 7.1 7.1 7.1 7.1
Pap so : 4 ——;——),C(=;— hoac 4 —;=),C(——=;——).
p (=7:72»-C(557) hode A(Z:2),.C(=53-2)
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Goi I 1a giao diém cua AC va BD=I(7y;y). Do tam giac BDM va BDN vudng tai M, N nén

IM=1N=%<:>\/(7y—2)2+(y+1)2 = J(Ty+27 +(y+1)* < y=0=>1(0;0)

KhidéBD=2IM=2J§:>AC=LBD=5\/E:1A=JC=£=ﬂ
J10 2 2
x—=T7y=0
Toa dd A, C thoa mén h¢ phuong trinh ¢ | 25
X +y ==
2
7 7
Y Ty : 7 1. 71 71 7 1
< hodc Viay toa d6 2 diém A(——;——),C(=;=) hoac A(—;-),C(——;——).
Bk B ay toa d¢ (22)(22) (22)(22)
) YT

Cau 7. (Thpt Chuyén Lé Quy Pén - Hai Phong - 2015)Trong hé toa do oxy, cho hinh
binh hanh ABCD co diém A(21), diém C(6;,7) va M(3; 2) 1a diém thudc mién trong hinh
binh hanh. Viét phuong trinh canh AD biét khoang cach tir M d&én CD bang 5 lan khoing
cach tir M dén AB va dinh D thugc dudng thang A:x+y-11=0.

Pap s6 3x -y -5=0.
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Kéo dai AM cit CD tai N. Goi E, H 1an luot 1a hinh chiéu cia M 1én AB, CD
Theo gia thiét HM = 5SME

Do ABCD 1a hinh binh hanh nén 4B//cp = % - % — 5 MN =5MA. Lai c6 M ndm

Xy =8

= N(8;7
=7 ( )

o . — — |xy-3=-5(2-3)
gifta A va N, MN = 5SMA < MN =-5MA < =
yy—2=-5(1-2)

D la giao diém cuia CD va A:x+y-11=0 nén toa d6 diém D la nghi¢m hé phuong

trinh:

-7=0 =4
4 = T S p(4T)
x+y-11=0 y=17

AD di qua hai diém A, D nén AD c6 vtcp 1a u=4D=(2;6) => AD c6 vtptla n=(3;-1)
suy ra phuong trinh canh AD ¢6 dang 3x -y -5=0.

Kiém tra thiy théa man diém M thudc mién trong hinh binh hanh ABCD. Vay
phuong trinh canh AD 1a 3x -y -5=0.

Céu 8: Trong mit phang toa d6 Oxy, cho hinh binh hanh ABCD. Diém M (-3;0) 1a trung
A iy -« y 4
diém cuia canh AB, diém H (0;-1) 1a hinh chiéu vudng goc cua B trén AD va diém G(§;3)

13 trong tAm tam giac BCD. Tim toa do cac diém B va D.

Giai:
E B F c
M G
1
4 H D

Goi E, F 1an luot 1a giao diém cua HM va HG véi BC. Suy ra HM =ME va HG =2GF
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Do d6 E(—6;l) va F(2;5)

Puong thang BC di qua E va nhan EF 1am vecto chi phuong, nén BC:x—-2y+8=0.
Puong thang BH di qua H va nhan EF 1am vecto chi phuong, nén BH :2x+y+1=0. Toa

Xx—2y+8=0

d6 diém B thoa man hé phuong trinh { . Suy ra B(-2;3)

2x+y+1=0
Do M la trung diém cua AB nén A(—4; —3)
Goi I 1a giao diém cua AC va BD, suy ra GA=4GI . Do d6 I(O;%)

Do I 14 trung diém ctia doan BD nén D(2; 0)

Céu 9: Trong mit phing toa d6 Oxy, cho hinh binh hanh ABCD c¢6 N 1a trung diém canh CD
va duong thang BN ¢6 phuong trinh la 13x—10y+13=0; diém M (-1;2) thudc doan thang
AC sao cho AC=4A4M . Goi H 1a diém déi xtmg v6i N qua C. Tim toa d6 cac dinh A, B, C,
D biét ring 34C =2 4B va diém H thugc dudong thang A:2x—3y =0

Giai:

d(M,BN)= 13(=1)-102+13] 20
T 13 a1 V269 y

HeA< H(3a;2a) I

Goi I 1a tam ABCD, G la giao diém cia AC va G /
. D
BN. Ta thay G la trong tam ABCD. Cc 7 H

Suy ra CG=§C[=%AC ma

A =L ac=me =2 ac=ce=*mc
4 12 5

:>d(C,BN):%d(M,BN):i:d(H,BN)=2d(C,BN)=£

V269 269
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o 133a-102a+13 32 —45

= < a=1 hoic a=—
J269 J269 : 19

Vi H va M ndm khac phia d6i v6i dudng thang BN nén H(3;2)

Ta thdy CM = 3‘1C = 2‘13 = 2ZD =C—2D=CN=CH:>AMHN vuong tai M.

MH copt y—2=0= MN:x+1=0= N(-10)= C(L1),D(-3;-1)

Do C—M:3m:>A(—§;Zj:>I(_—1;§j:B(Z;Ej
33 33 33

-5 7\ (713

Vay A(?,Ej,B(E,?j,c(l;l),D(—&—l)

Céu 10: Trong mit phang toa d6 Oxy, cho hinh binh hanh ABCD c6 goc ABC nhon, dinh
A(-2;-1). Goi H, K, E lan luot 1a hinh chiéu vuéng géc cta A trén cdc dudng thang BC,
BD, CD. Phuong trinh dudng tron ngoai tiép tam gidc HKE 1a (C):x*+y* +x+4y+3=0.
Tim toa dd céc dinh B, C, D biét H c6 hoanh do am, C c¢6 hoanh d6 duong va nam trén duong

thing x—y-3=0.

Giai:

Ta co: A/I-E’zzﬁ\C=90° nén bdn diém A, H, C, E
cung thudc duong tron duong kinh AC.

" ¢ Goi I 1a giao diém cua AC va BD.

Ta ¢b: @:2@:2(1800—3/07))
Céc tir gisc AKED, AKHB noi tiép nén EKD = EAD vi BKH = BAH
Do d6 EEE=180°—EI<\D—§<\H=180°—E47)—§4?1=2EE~:=2(180° —1?07)):2?[175

Vi vy tir giac HKIE ndi tiép. Do d6 I thude duong tron (C) ngoai tiép tam giac HKE.
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c—-2 c-4

+ Goi C(c;c—3)ed,(c>0):>1( 5 ; 5 ],dilthucf)c(C)néncc’)phuongtrinh:

¢ —c—2=0<c=2vc=-1 (logi c=-1). Suyra C(2;-1) va I(0;—1)

+) Piém E, H ndm trén duong tron duong kinh AC va duong tron (C) nén toa d6 théa man hé¢

X +y +x+4y+3=0 x=0,y=-3
phuong trinh: , 5 & 8 11
+(y+1) =4 X=——jy=——
x*+(y+1) 5 Y=
\ , R N A n 8 11
+) Vi H «¢6 hoanh d& 4am nén H —g;—? ,E(0;-3).  Suy ra

AB:x-y+1=0,BC:x-3y-5=0

x—y+1=0
Toa dd B thoa man

= B(~4,-3) = BA=(2;2),BC=(6,2) = BABC=16>0(t/ m)
x—=3y-5=0

Vi 4B=DC= D(4]1). Vay B(~4-3),C(2-1).D(41)

Cau 11: Trong mat ph'fmg toa do Oxy, cho hinh binh hanh ABCD c6 A(l;2),C (4;6). Goi
M, N lan luot 1 hinh chiéu vudng goc cua A 1én BC, CD. Viét phuong trinh duong thing
MN, biét rang tryc tim H cia tam gidc AMN c6 hoanh d6 duong nim trén dudng thing

x+y+1=0 va MN =3.

Giai:

Ta c6 HM // NC vi cung vuong goc voi AN.
VaNH // MC (cung vudng goc AM).

Do d6 HMCN la hinh binh hanh. T
Suy ra HN // MC, HN = MC (1) K
Goi F 1a hinh chiéu vuong goc cta C 1én AD. B M ¢
Ta c6 AMCEF Ia hinh chit nhat, do d6 AF = CM (2).

Tu (1), (2) suy ra AFNH la hinh binh hanh.

Do do6 FN//AH = FN L MN

Tam gidc vuong FNM c6 FN? = FM* —MN* = AC* —MN* =16 = AH = FN = 4
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Goi H(a;—a—1),vdia>0taco: (a—1) +(a+3) =16©F

Khi d6 K 13 tdm hinh binh hanh MNHC, thi K 1 trung diém ctia HC.

Xy +x. 144 5
WTT,T T ) 5
Do do6 =K|=;2
Yy tYe —2+6 2
K= = :2
2 2

Phuong trinh duong thing MN qua K (%;2) c6 VIPT E:(o;—s)/ /(0;1) c6 phuong

trinh y—2=0

Cau 12: Trong mit phing toa d Oxy, cho hinh hanh ABCD. Goi M (3;-1) la diém nim trén
doan AC sao cho AC=4AM , goi N (1;2) 1a diém trén doan AB sao cho 4B =3BN, goi
P(2;0) 1a diém trén doan BD sao cho BD=4DP. Tim toa d6 cac dinh cua hinh binh hanh

ABCD.

Giai:
Goi I 1a giao diém cua PM va AB, T 1a giao diém cia MN va AD, T la diém nam trén canh

AC sao cho AC =3TC.

Tacé:ﬂ:l;@zl_)mzzwzl Z’_é A 1 N B
BC 4 AD 2 22
Puong thing qua I va N 13 (AB):7x+5y—17 =0 d 2
2AC—IAC P
iE_NM_MT_AT—AM_E 4 _5 D C
J4 MJ] AM AM 1 3

—AC
4

5

IN_MT =£=§:>IW=—§I]:>A(S;—§) Vay E:%W:B[—@?)

Do d6: — =——
A MA JA 3
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Mit  khac: AC = 4AM:>C[

ﬂ:C—D:D(@—gj

Céu 13: Trong mit phang toa do Oxy, cho hinh binh hanh ABCD c¢6 AC =2A4B. Phuong
trinh dudng chéo (BD):x—4=0. Goi E 1a diém thudc doan AC thoa man AC =4A4E, goi

M 14 trung diém canh BC. Tim toa d9 cac dinh A, B, C, D biét EG7) Syepe =36, diém

M nim trén duong thiang 2x+ y—18=0 ddng thoi diém B ¢6 tung d6 nho hon 2.

Giai:

Ta ching minh: EM 1| BD. That vdy, vi A5 _Ay |

AC 4B 2
do d6 ta co AABE ~ AACB. A
Vay: BC=2BE, ma BC=2BM do d6 AEBM can tai B.
1 1

%
Mat khac, IE = EIA = EAB , IM = %AB (duong trung binh B ! D
W

AABC). Vay IB la duong trung truc cua EM. Do vay
EM 1 BD. Phuong trinh dudng thang EM qua E va vudng C
goc BD 1a (EM):y=7.
) 2x+y—-18=0 11
Vay toa d6 cia M la nghiém cua hé: =>M|—7
(EM ) y=7 2
Nhu vay, ta c6 ME = 3. Mat khac,

(B(EM)) ~

-7

Goi toa do tham s diém B(4;b),taco d =6=>b=13vhb=1.ViBcotung 40

(B.(EM))

bé hon 2 do d6 ta chon B(4;1). Vi M la trung diém cua BC cho nén ta tim duoc C(7;13).
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Do: AC =4A4E = A(1;5). Lai ¢6 ABCD Ia hinh binh hanh, do viy: BA=CD = D(4;17)

Céu 14. Trong mit phing toa d6 Oxy, cho hinh binh hanh ABCD ¢6 dinh D(-7;0). Mot diém P
nam trong hinh binh hanh sao cho ZPAB = ZPCB. Phuong trinh d, :x+y-2=0,d,:2x-y-1=0
lan lugt chira cac doan théng PB, PC. Tim toa d0 dinh A, biét réng dinh A thudc duong théng y=3x

va A ¢6 hoanh d6 nguyén.

(Trich dé thi thu 1an 1, Website Tilado.edu.vn, ndm 2015)

Huéng dan giai:

* Dyng hinh binh hanh ABEP. Ta thiy ti giac PECD ciing 1a hinh binh hanh (do
AB//=CD//=PE)

{APAB:LPEB
*Va

C

= /PEB = /PCB suy ra ti giac PBEC ndi tiép
/PAB = /PCB

Suy ra ZPCE + /PBE =180°

/PCE = /DPC (so le trong) .
a = /DPC+ ZAPB =180

ZPBE = ZAPB (so le trong)

* Suy ra ZAPD+ Z/BPC =180° (do tong 4 goc tai dinh P bang 360 do)
* Do P 1a giao diém PB va PC suy ra P(l;l) suyra PD:x—-8y+7=0
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k—l k=5
gl [-1-2
Suy ra =|—F 23
| k 1-2 -
+§ 11
Sx—y=4
*Véi k=5PA:y=5x—4 suyra A4: Y < A(2;6)
3x-y=0

* Vi k=_1—213:>PA:23x+11y—34=0<:>A(%;%Sj](l)

Viy toa d diém théa yéu cdu bai todn la A(2; 6)

Céu 15. Trong mit phing toa do Oxy, cho hinh binh hanh ABCD ¢6 diém 4(2;1), diém C(6;7),
M (3;2) 1a diém thudc mién trong hinh binh hanh. Viét phuong trinh canh AD biét khodng cach tir M

dén CD bang 5 1an khoang cach tir M dén AB va dinh D thudc duong thing A:x+y—11=0.

(Trich dé thi thir lan 2, THPT Lé Quy Pon, Hai Phong, niam 2015)

Hwéng din giai:

C

* Kéo dai AM cit CD tai N, goi E, H 1an luot 14 hinh chiéu cia M 1én AB, CD.
Theo gia thiét HM = 5ME
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* Do ABCD la hinh binh hanh nén AB//CD = % = ﬂ =

5 MN =5MA

* Lai c6 M nam giita A va N va MN =5MA < MN =-5MA < N(8;7)
* Dudng thing CD di qua hai diém C(6;7) va N(8;7) nén CD:y—7=0

Dinh D Ia giao diém ctaCD va A:x+ y—11=0 nén toa d6 D la nghiém cua h¢:

~7=0
{y = D(47)
x+y-11=0

AD di qua A, Dnén 4AD:3x—y—5=0 (kiém tra thdy diém M thudc mién trong hinh binh hanh).

Viy toa d¢ diém théa yéu cau bai todn la AD:3x—y—5=0

Cau 16. Trong mit phang toa do Oxy, cho hinh binh hanh ABCD biét phuong trinh AC la
x—y+1=0, diém G(1;4) la trong tm tam gidc ABC, diém K (0;-3) thudc dudng cao ké tir D cia
tam giac ACD. Tim toa d6 cac dinh cua hinh binh hanh biét dién tich tir gidc AGCD bang 32 va diém
A c6 tung do duong.

(Trich dé thi thir lan 3, THPT Quding Xwong 2, Thanh Héa, nim 2015)

Hwéng din giai:

D
C

* Ta ¢6 DK vuong goc AC:x—y+1=0 suy ra dang cua phuong trinh DK la:
DK :x+y+m=0.DK qua K(0;-3) suyram=3.Dod6 DK :x+y+3=0
Ta co: DI=3GI:>d(D;AC):3(G;AC) v6i D thudoc DK ¢6 toa do D(d;—3—d)

ld+3+d+1 _[1-4+1|
: =3 &

Do dé:
V2 V2

Hoc toan kho hiéu , hay hoc thay Quang dé cam nhan sy khac biét




S at ca vi hoc sinh than yéu

Suy ra: D(l;—4) hay D(—5;2)

*Taco: S ,u0p =S ep+ Soe =%d(D;AC).AC+%d(G;AC).AC =32

16 16
Suy ra: 4d (G AC).AC=64=> AC=——0 =20 _8/3 = [4 =42 (*
uy ra: 4d(G; 4C) ~ TG40 2 V2= Id=42 ()

3

*V6i D(1;—4) taco: DI = %E = (0:8)=1(1,2) (v6i I1a giao diém 2 dudng chéo AC va BC)

Lai c6 I 1a trung diém BD suy ra B(I;S) . Ta cé A thudc AC suy ra A(a;a + 1)

=5(t
Taco: (*) & (a—1) +(a—1) =32 (a-1Y =16 | (1m) . Do A c6 tung do duong
a=—3(ktm)

Suy ra A(5;6) suy ra C(—3;—2)

*Véi D(-5;2) taco: DI =%D—G :%(6;2)31(—

b

j (loai vi khong thude AC)

N | —
SRS

Viy toa d¢ diém théa yéu cau bai todn la A(5;6),B(1;8),C(-3;-2),D(1;-4)

HINH THOI

Bai 1 Trong mat phang vdi hé toa do Oxy, cho hinh thoi ABCD cé dwong chéo AC nam trén duwong thang
d:x+y—-1=0.Dbiém E(9;4) nam trén dudng thang chira canh AB, diém F(—2;—5) nam trén
duong thang chira canh 4D, AC = 2\/5 . Xac dinh toa d6 cac dinh cta hinh thoi ABCD biét diém C c6

hoanh d6 am.

(Pé thi thir THPT DPodan Thj Diém Khdanh Hoa 2016)

(]
gu
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at ca vi hgc sinh than yéu

Goi E’ 13 diém d6i xirng vai E qua AC B
do AC 13 phan gidc cta géc BAD nén E’ thudc AD E
EE’ vudng géc vdi AC va qua diém E(9;4) p I J .
nén cé phuong trinh x—y—-5=0 E'

x—y-5=0

Goi | 1a giao diém cha AC va EE', toa dd | 1a nghiém hé:
x+y—-1=0

x=3
@{ =1(3;2)
y=-2

Vil la trung diém cla EE' nén E'(—3; —8)
DPudng thing AD qua E'(—3;—8) va F(—2;—5) cO VTPT la ﬁ(lﬁ) nén phuong trinh 1a:
3(x+3)—(y+8)=0©3x—y+1=0
Diém A=ACNnAD= A(O;l) . Gid str C(c;l—c)
Theobaira AC=22 & * =4 c=2;c=-2
Do hoanh db diém C am nén C(-2;3)
GoiJ |a trung diém AC suy ra J(—l;2) , duong thang BD qua J va vudng goc vdi AC ¢ phuong
trinh x—y+3=0.Do DzADﬁBD:>D(1;4):>B(—3;O)
Vay A(O;l),B(—3;0),C(—2;3),D(1;4)
Bai 2: Trong mét phang toa dd Oxy, cho hinh thoi ABCD ngoai tiép dudng tron
(C) : (x—l) +(y +1) =20. Biét rdng AC=2BD va diém B thudc dudng thang d: 2x-y- 5 = 0. Viét phuwong

trinh canh AB cla hinh thoi ABCD biét diém B c6 hoanh dé duong.
(Pé thi thir THPT Pdng Xodi Binh Phud’c 2016)

(9]
Eu
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Goi | 1atam duong tron (C) )

= 1(1;-1) va | 13 giao diém cla 2 duwdng chéo AC va BD

Goi H 13 hinh chiéu vudng géc ctia | trén dudng thang AB A C

Tacé: AC=2BD = I4A=2IB
I

B
. . R . 1 1 1 5 1
Xéttam giac IABvubngtail, tacé: —+—=—7=>——=—=[B=5
14° IB~ IH 4B 20
Talaicé diém Bed :B(b;Zb—S)
b=4
*IB=5<\(b-1) +(2b-4) =5 2.Chonb=4(vib>0) = B(4;3)
5
Goi n= (a;b) 1a VTPT clia dudng théng AB, pt dwomg thing AB c6 dang:
a(x—4)+b(y—3)=0
Puong thang AB tiép xuc véi dwong tron (C) nén ta co:
|-3a—4b| / / a=2b
d(1,4B)=20 & =20 <11a* -24ab+4b* =0 | 11

2 2
va +b a=2b
*V6&i a=2b,chon b=1,a=2=> ptdudngthdng AB la: 2x+y—11=0

2 .
* vai azﬁb, chon b=11,a =2 = ptduwongthang AB la: 2x+11y—-41=0
Bai 3 Trong mat phang Oxy, cho hinh thoi ABCD ¢ tam 1(3;3) va AC =2BD. biém M(Z;gj thudc

5 . 13 2 . 0
duwong thang AB, diém N(?;;?j thudc duong thang CD. Viét phuwong trinh duwdng chéo BD biét dinh B

c6 hoanh dé nhé hon 3. (Dé thi thir TTGD - TX Cam Lém 2016 Lén 2)

(]
Eu
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-~ \ A
at ca vi hoc sinh than yéu \ ? |

. . . 5
Toa d6 diém N' d6i xirng vai diém N qua | la: N'(3;§)

Pudng thang AB di qua M, N' cé phuong trinh: x—3y+2=0

Suyra 1H=d(],AB)= |3:/?_;2| = \/‘1‘_0

V&i H 1a chan dudng vudng gdc tir | xudng AB.

Do AC=2BD nén [4=2IB.D4t IB=x>0,ta cé phuong trinh

A
%+L2=§<:>x2=2<:>x=\/§ M
x- 4x 8
4t B(x;y).Do IB=~2 va B e AB néntoa d6 B la nghiém cda hé H

‘_\I.'F
L4
3V +(y=3) =2 [5)°=18y+16=0 5 (x=4>3
(x=3) +(r-3) @{y y+16=0 sv{
x=3y+2=0 x=3y-2 =§ y=2
5

Do B c6é hoanh d& nhé hon 3 nén ta chon B(%,%)

Vay phuong trinh duong chéoBDla 7x—y—-18=0

Bai 4 Trong hé toa do Oxy, cho hinh thoi ABCD canh AC c6 phuong trinhla x+7y—31=0, hai dinh B, D

lan lwot thudce céc dudong thang d,:x+y—8=0,d, :x—2y+3=0.Tim toa dé c4c dinh cla hinh thoi

biét rdng dién tich hinh thoi bing 75 va dinh A c6 hoanh d6 am.(Dé thi thir THPT Lé Héng Phong 2016)

Bed, = B(b;8-b),Ded,=(2d-3;d)

Khi d6 BD = (~b+2d —3;b+d —8) va trung diém cta BD Ia

b

I(b+2d—3_—b+d+8j
2 2

Theo tinh chat hinh thoi ta cé:
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{BDJ_AC {ﬁ.ﬁw {—8b+13d—13=0 {b:o
<~

<~ <~
leAC l1eAC —6b+9d -9=0 d=1

Suyra B(0;8); D(1:1). khi d6 1(_%;%}/1 € AC = A(~Ta+3La)

1 28 15
S, =—AC.BD=> AC =2245¢0 _15/) — [4="2_
ABCD ) BD \/5

=>|-Tat+t— | Ha——=| =—|a—=| ==& =
2 2 2 2 4 a==6 A(-11;6)

> C(10;3)

Bai 5 Trong mat phang vdi hé toa dd Oxy, cho hinh thoi ABCD cé BD = 2AC. Dudng thang BD cé phuong
trinh x— y = 0. Goi M la trung diém cla CD va H(2;-1) 1a hinh chiéu vudng goc cta A trén BM. Viét

phuong trinh dudng thang AH.(Dé thi thir THPT iSCHOOL Nha Trang Khdnh Hoa 2016 Dé 1)

Giai

Goi | Ia tAm cla hinh thoi ABCDva G =BM m AC A

- G latrong tdm cla tam gidc BCD.

Tam giac BIG vuong tai | c6 =
Sin I/BE; = E = IC = IG = 1 [+
BG Br+1G°  \[e16) +16* 37
— 1
= cos(BD,AH )=sin BIH = —

Pudng thang BD cé vecto phap tuyén nT = (1;—1) , g0i vecto phap tuyén cla AH 13

n, = (a;b) (a2 +b7 0)
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Ta co:

I
37 T p 2 3T

cos (BD, AH) = ‘cos (nT,nj)

a
354> —T4ab+35h° =0 | 0
a
b

: Chon 71=(5;7),ta cé phuong trinh AH I3 5(x—2)+7(y+l)=0<:>5x+7y—3=OVéy

AH :7x+5y-9=0 hodc 5x+7y-3=0

Bai 6:Trong mit phing Oxy, cho hinh thoi ABCD c6 phuong trinh canh CD: 2x+y+3=0. I 1a
giao diém cua AC va BD. Goi M 1a dién trén doan AI (M khac A va I), dudng tron duong
kinh AM cit canh AB tai N, cit duong thing BM tai F. Puong tron duong kinh AM ¢
phuong trinh

(C): x* +y* —4x—5y+4=0. Xac dinh toa d cac dinh hinh thoi, biét tim dudng tron ndi

tiép tam giac EIN thudc truc hoanh.(s6 liéu chi mang tinh chat minh hoa)

Hinh vé:

C6 tir gisc BANI noi tiép (7 = E =90") — MEI = BAI
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Mait khac co ABI = NEM ( chin cung NM)
= /NEM = /MEI (*)

goi H = [EV(0),taco 2@:(@—@),2@:@—@
ta c6 ABE = AIE ( chén cung AE ) —>]/V]Tl:m,hay Pféﬂ\\l:m;
ta lai co DAM = m hay H thudc AD, -> IM la trung truc ctia NH,

> IM la phan gidc NIH (**)

Tir (*) va (**) suy ra M 13 tdm duong tron noi tiép a NEI

Céu 7. (S¢6 GD — Bic Ninh — Lan 2 - 2015)Trong mit phing Oxy, cho hinh thoi ABCD c¢6
duong chéo AC nam trén duong thing d : x + y—1=0. Piém E (9; 4) nam trén dudng thing
chtra canh 4B, diém F(-2;-5) nam trén dudng thing chira canh AD, AC = 22 . Xéc dinh

toa do cac dinh hinh thoi ABCD biét diém C c¢6 hoanh do am.

Pap s : 4(0;1), B(=3;0), C(~2;3), D(1;4).

+) Goi E’ 1a diém ddi ximg voi E qua AC

B
= E’ thudc AD.
Vi EE’ vudng géc voi AC va qua diém E(9;4) /E/ \
)i J
= phuong trinh EE’: x—y-5=0. A ¢
Goi /= ACNEE’, toa a0/ E F
. o |x=y-5=0 x=3 D
la nghiém hé = = 1(3;—2)
x+y-1=0 y=-2

Vi I 14 trung diém ctia EE> = E (—3;-8)
AD qua E'(-3;-8) va F(-2;-5) = phuong trinh AD: 3x—y+1=0

A= ACAAD = A(0;1). Giast C(c;1—¢). Vi
AC=22 =4 c=2c=-2= C(-2;3)

Goi J 14 trung diém AC= J(~1;2) = phuong trinh BD: x -y+3=0.
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D = AD N BD = D(1;4) = B(-3;0) Vay A(0;1), B(=3;0), C(~2;3), D(1;4).

Bai 8 : Trong mét phang véi hé toa d6 Oxy, cho hinh thoi ABCD c6 BD = 2AC. Buong thang BD cé phuong
trinh x— y = 0. Goi M la trung diém cla CD va H(2;-1) 1a hinh chi€u vudng gdc cta A trén BM. Viét
phuong trinh dudng thang AH.

(Pé thi thir THPT iSCHOOL Nha Trang Khdnh Hoa 2016 Dé 1)

Giai
Goi | Ia tdm cla hinh thoi ABCDva G=BM N AC
- G latrong tdm cla tam giac BCD.
1G c 1G 1

Tam gidc BIG vubng tai |l co sinIB/E =—= = =
BG Brr+1G*  [616) +16* 37

A

= cos(BD,AH) = sinB/ﬂ?[ =L

J37

Duong thang BD cé vecto phap tuyén 171 = (1;—1) , 0i vecto phap tuyén cla AH 13 n—2 = (a;b)

(a2 +b* % 0)
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Ta co:

a 7
[N, 1 |(l—b| 1 2 2 Zzg
cos|BD, AH =‘cos n;n, |l= R = < 35a° —T4ab+35h" =0
( ) ( 1 2) /37 \/a2+b2.\/§ [37 gzé
b 7
a7 - . . X
Vi Z = g Chon n = (7;5) , ta cé phuong trinh AH la

7(x=2)+5(y+1)=0<=Tx+5y-9=0
Vi g=§:Chc_)n ;z=(5;7), ta cé phuwong trinh AH la

5(x—2)+7(y+1)=0<:>5x+7y—3=0
Vay AH :7x+5y—9=0 hodc 5x+7y-3=0

Bai 9. Trong mit phang toa d6 Oxy, cho hinh thoi ABCD c6 dién tich bang 40, duong thing AD

tiép xtc véi dudng tron (S):(x —4)2 +(y —1)2 =2, diém J(%,?j nam trén duong thing AB,

duong thing AC c6 phuong trinh x—3y+1=0. Tim toa d6 cac diém A, D biét D c6 hoanh do

nho hon 5.
Giai:
B
J
C E 4
D
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Goi 1 1a diém ddi xtmg v6i J qua dt AC thi /€ AD. Gia sir I(a;b) thi trung diém cta 1 la

19 . 18
a+— b+— ) He AC
H|—2;— 5 | 1,7 déi xtmg nhau nhau qua AC =4 < a=5b=0.
2 5 Tat,. =0
Vay 1(5;0).

Ta co: ](5;0) € (S) nén dt AD chinh 1a tiép tuyén ctia (S) tai . Pt AD: x—y—-5=0= A(8;3)

Goi E 1a tam cuta hinh thoi va ¢ = LZEAD = ¢ 1a goc gitta AC va AD

= COS =i:>cot =2=S9 =40 < DE.EA=20< DE.DEcotp=20< DE*=10
4 4 ABCD %

J5

J10

& (16-2x,)" =100 & x, =3<5;x, =13 > 5 (logi). Vay D(3;-2)

2
~3(x,—5)+1
Gia sit D(x,;x,~5); DE2=10<:>d2(D,AC)=10<:>[|x° (x —3)+ |J 10

PUONG PHAN GIAC

Céu héi dét ra Id khi ndo cdc em nght dén dwdrng phdn giac, tinh chdt phén gidc thudng khé nhin va
it gid thiét , trén ddy théy téng hop mdt s6 badi vdi y db ra thudng xuyén gédp , dé€ giup cdc em cd

duoc sw chd déng hon trong qud trinh gidi cdc bai todn lien quan dén tinh chét nay .

Tinh chét :

NEu Ay 13 phan gidc cha xAz thi néu B’ d6i xtirng véi B qua Ay thi B’ thudc Az . Bai todn déi khi cho A,
cho B, Ay, hoc yéu cau viét phwong trinh Az . Hodc nguoc lai ...

Dang 1 :cho Ay, cho A, cho B, Yéu ciu viét Az
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Cach Iam : Viét phuong trinh (d) qua B vudng goc Ay, tim giao diém cla (d) véi Ay, 18y B’ d&i xitng B

qua D. T d6 viét dwoc phuong trinh Az qua (A,B)

Dang 2 : Bai todn cho Ax, Ay, ho yéu ciu tim Az

Cachlam:

— — x

cos xAy = cos yAz
Dung cong thirc cos 2 véc to':
|44+ B.B] D

costm ;)= JA2+B* 4%+ B”

Dang 3 : Bai toan cho Ax, cho diém D nao dé thudc Ay (khdng cho phuong trinh Ay) , cho vtpt Az,
khi d6 ta cling tim dugc phuwong trinh Az
Cho Ax:Ax+ By +C=0, M(X,,Y.) , Az // hodc vudng goc vdi mot duwong cho trudc nén co vtpt (A’,B’)
d, . - |Ax0 +By, +C d,, |A'xo +B'y, +C'|
C A B T JateB
|Axo + By, +C| _ |A'x0 +B'y, +C'|
Ja B JareB?

dM/Ay =dy, .

DANG I : BAI TOAN PHAT HIEN TINH CHAT PHAN GIAC

137

Hoc toan kho hiéu , hiy hoe thdy Quang dé cim nhan sw khac biét




Sau mdi bai todn cdc em nén tw ddt céu hdi : DGu hiéu ndo cho ta biét y dd “Phén gidc” , sé liéu cho c6 y nghia
gi, d6i chiéu xem né thuéc dang médy trong cdc trud'ng hop théy liét ké , néu thiéu em tw b6 xung vao nhé,

CHUC CAC EM THANH CONG

Bai 1. Cho tam gidc ABC, dudng thang d song song BC cat AB, AC tai M,N sao cho AM = CN.
Ké& MD song song NC, diém D thudc BC.
Cho M(-4;0), C(5;2), D(0;-1). Tim toa do A va B.

B D C

+) C6 MN //BCva MD // AC — MNCD la hinh binh hanh
—> MD=NC=AM

Do dé tam gidc AMD can tai M—)M/E = ]\/1_54
+)ViMD // ACnén MDA = DAC
—  MAD = DAC — AD la phén gidc goc BAC
+) Phuong trinh dudng thang MD c6é dang x + 4y +4 =0
Phuong trinh dwong thang AC di qua C va song song v&i MD la: x+4y—13=0
Vi A ndm trén AC SA(-4t+13;1)

Tac6 AM =MD < (—4t +13+4)" +1> =17

< 1717 =136t +272 =0 t = 4—A(-3;4)
+) Phuong trinh dwong thang AB di qua hai dim Ava M [a: 4x—y+16=0
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Phuong trinh dudng thang BC di qua hai diém CvaD1a:3x—5y-5=0

Bai 2. Cho tam gidc ABC, A(1;4), tiép tuyén tai A cla dudng tron ngoai ti€p tam gidc ABC

ct BC tai D, dudng phan gidc ADB cé phuong trinh x —y + 2 = 0 va diém M(-4;1) thudc AC.
Viét phuong trinh AB.

Vi B |13 giao diém cla AB va BD nén B(-5;-4)
*) Vay A(-3;4) B(-5;-4)

Pap an

*) Cach 1:

+) Goi Al 1a phéan gidc trong cua 54?3, E 1a chan duwong phén giac cua ﬁ
Ta co: ZIT) = 1@+/§ZI
IAD = CAD +CAI
Ma BAI = CAI, ABC = CAD = AID = IAD => ADAI cantai D= DE | Al
Phuong trinh dudng thing A7 1a: x+y—-5=0
+) Goi M ' 13 diém d6i xirng cla M qua Al
= Phuong trinh dudng thang MM ' :x—y+5=0

Goi Al NMM'=K = K (0;5)= M '(4;9)
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VTCP cla dudng thang AB 1a AM '= (3;5) = VTPT clia duwong thing 4B |a a =(5;-3)

= Phuong trinh duong thing AB la: 5(x—1)-3(y-4)=0<5x-3y+7=0.
Vay phuong trinh duong thing AB la: Sx-3y+7=0.

*) Cach 2:

+) Phuong trinh dwong thang AC :3x—-5y+17=0.
Goi d "AC=E;ABNDE=N.

x—-y+2=0

Toa dd diém E 13 nghiém cla hé phuong trinh Pt
3x-5y+17=0

Nl: N
U
t
7\
SN
| =
N——

— -

ANE = DAN + ADN
Lai cé
AED = EDC+ ECD

Ma DAB = ACD va ADE = EDB ( Do cac tinh cht tiép tuy&n va phan giac )
=>AANE can tai A.

L ‘ 13
+)Gid st N(n;n+2), tv AN = AE= N 355

Vay phuong trinh duong thdng AB:5x-3y+7=0.
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Bai 3. Cho tam gidc ABC ndi ti€p dudng tron tdm |. Ké hinh thoi ICDB cé BC = \/g ID. Buong
thang BC cé phwong trinh: 3x +y + 3 = 0. A(2;-1), diém E(-2;3) thudc DA. Tim B,C

Pap an
A
M
BN/C
D

— e~~~ -~ -

+)ViBC= J31Dnén IBD = ICD = CID = BID = BDI = IDC = 60°
Nén ta c6 cac tam gidc déu: AIBD va AICD

Do d6 ID = IB = IC nén D nam trén duong tron (1)
+) Vi CID = BID nén D la diém chinh gitta cung BC
— AD I3 tia phan gidc cia goc BAC
+) Phuong trinh dwong thing AD di qua hai difm AvaEla: x+y—-1=0

+) Nhan thay: BAC = BID = 60° (%EEJ) ~ BAD = CAD =30

Gia sir duong thang AB cé phuong trinh a(x-2) + b(y+1) =0 hay ax + by -2a+b =0

|a+b| ﬁ

@ =
P+ PN+ 2

< 2a* +2b% +4ab = 3a* + 3b*

Ta c6 cos(AB;AD)=cos 30°
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A
at ca vi hoc sinh than yéu \ ? |

a=(2+x/§)b

=

a=(2—\/§)b
e NEu a=(2+\/§)b.Chon a=2+\/§ ; b=1. Khi d6 phwong trinh AB c6 dang

(2+V3 )x+y-(4+23)+1=0

B |3 giao diém cla AB va BC — B gbc 30° nén s6 hoi & cdc em cin than

Bai 4. Cho doan thang BC. M 13 trung diém BC, D thudc doan BC sao cho BC = 3CD. Ké
dudng tron dudng kinh BD. Ly diém A thudc dudng tron trén, biét AD: 3x — 2y — 5 = 0, A(1;-1),

13 3 . .
M (T’Zj diém C thudc duong thang 9x — 5y = 0. Tim B,C

Pap an

E

+) Dung hinh binh hanh ABEC, AD cat CEtaiN = M Ia trung diém cla AE va CE // AB
M3t khac AN L CE do AN L AB (géc ndi tiép chan nira dwong tron)

=> AN |a dudng cao cta tam giac ACE (1)
+) Ta lai c6 CM 13 trung tuyé&n clia tam gidc ACE ( M 13 trung diém AE)

1 2
MaCD= EBC = ECM nén D la trong tdm cda tam giac ACE

Do d6 AN di qua D 1a trung tuyén cla tam gidc ACE (2)
Tuw (1) va (2) = AACE can tai A

Do d6 AN Ia phén gidc cta goc MAC
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at ca vi hoc sinh than yéu

+) Phuong trinh dwong thang AM di qua hai diém Ava M [a: 7x—9y-16=0

Gid str AC ¢6 phuong trinh 13: ax+by—a+b=0
Tacod cos(AM;AD) = cos(AC;AD)
73+92] 325
V71922213 a2+ p? 3 122
& 117a*> +117b* =90a® —120ab + 40b
< (9a+7b)(3a+11b) =0

9a=-7b
=
3a=-11b

e Né&u9a=-7b: chon a=7; b= -9 ta duoc phuong trinh AC: 7x — 9y — 16 = 0 ( loai vi day |13 phuong trinh
dudng thang AM)
e NEu3a=-11b: chon a=11; b=-3 ta dugc phuong trinh AC: 11x— 3y — 14 = 0 (nhén)

Khi d6 ta cé C[i,gj
22
‘ 13 33 | .- R
ViM ?’Z la trung diém ctia BC nén B(4;-3)

Vay B(4;-3) C(égj
Y ]} ) 5 B

Cach2:

+) Ta c6: CD=§BC:%.2MC=§MC
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—>MD=%CD — DC=2MD

+) Vi D nam trén AD —>D(2d3+5'd] _)M—Dz(2d+5_2.d_§j

b b

3 47 4

. . 5 — (5¢ 2d+5
Vi Cnam trén duwong thang 9x—5y=0nén C (?c;c] - DCz(—c— ;c—d]

Tlr d6 ta cé hé phuong trinh:

2d+5 13) 5¢ 2d+5 5¢ 13
2 ——|=—- =—+—
( 3 4] 9 3 2d+5 +
< 3
2(d—§]:c—d 3d=c+=
4 2
d=2
53
& 9 —C|=;=
C=— 2 2
2

Vi M 13 trung diém clia BC nén B(4;-3)

+)VayB(4;-3) C (i-gj
7 ’ 2 b 2

Bai 5. Cho tam giac ABC ( AC > AB) ndi tiép dudng tron tam |, diém E thudc AC sao cho AE
= AB. Ké ED vuéng goc véi Al, D thudc BC. Cho A(2;6); M(2;0) thudc AD. Tim C biét | thudc dudng
thdng 2x —y + 2 = 0, AB c6 phuong trinh : 2x+y—10=0, dudng thang AC vudng géc véi
(d):x+2y-10=0

Pap an

+) Goi F 12 giao diém cta AD véi dudng tron (1) A

K 13 giao diém cua IA v&i duwdng tron (1)

H 13 giao diém cla ID v&i AK

ViID LIA— AED =90° — IAE = AKC = ABC

VRN
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Tir d6 ta thdy AAED = AABD ( canh — géc — canh)

— AD |a phéan gidc cia géc BAC

Phan ti€p theo cac em ty tinh

Bai 6. Cho tam gidc ABC ndi ti€p dudng tron (C) cé AB < AC. Lay diém D thudc AC sao cho AD
= AB. Ké trung truc cia DC cat duong tron (C) tai E. Biét G(-2;2) thudc AE. AC c6 phuong
trinh 2x + y — 3 = 0. AB song song v&i dudng x — 2y + 10 = 0. Biét A c6 hoanh dé nguyén am.

Tim A,B,C biét phuong trinh BC: 3x+4y +3=0

Pap an

A

Bwt
E

+) Ta cé tr gidc CAEB ndi tiép duong tron (C)— DCE =180° — ABE

Mt khac ta lai c6: DCE = CDE = 180° — ADE — ABE = ADE

Ma: ABD = ADB (tam gi4c ABD can tai A do AD = AB)

—s DBE = BDE nén ADEB can tai E

— BE =DE — E ndm trén duwong trung tryec ctia BD

Nhw vay AE 13 trung trwc cha BD d6ng thoi |a phan gidc goc D/\AB
+)AC:2x+y—-3=0

BC:3x+4y+3=0
Vi C 12 giao diém cta AC va BC— C(3;-3)
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A
at ca vi hoc sinh than yéu \ ? |

Goi phuong trinh AE ¢c6 dang: a(x+2) + b(y-2) =0

Khi dotacé cos BAE = cos CAE
|a—2b| B |2a+b|
VE+22 a2+ N2 1PN+
a-2b=2a+b a=-3b
= =
a-2b=-2a-b 3a=b

=

e N&ua=-3b. Chon a=3; b=-1ta dwoc phuong trinh AE: 3x—y+8=0
A la giao diém cla AE va AC nén A(-1;5) (théa man A c6 hoanh d6 nguyén 4m)
e Né&u3a=b.Chona=1; b=3 ta dugc phwong trinh AE: x +3y—4=0
A la giao diém cla AE va AC nén A(1;1) (khéng thda man A c6é hoanh dé nguyén am)
Do d6 A(-1;5). Khi dé ta cé phuong trinh AB di qua A va song song véi dudng thang x — 2y +10 = 0:
AB: x—2y+11=0
B I3 giao diém clia AB va BC — B(-5;3)
Vay A(-1;5) B(-5;3)  C(3;-3)

Bai 7. Trong mit phang toa dd Oxy, cho tam gidc ABC ndi tiép duong tron (K). Goi H la hinh

chi€u cda A |én BC, gbc E‘IE’ nhon. Buong phan gidc trong goc ﬁ’ c6 phuong trinh: x + 1 = 0. Tim

diém B,C biét K é;—l JH _—13,_—1 va diém B cé hoanh do am.
8 4 5 °5

Pap an
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KI

D
+) Goi D la giao diém cla phan giac trong goc ﬁ’ v&i duong tron (K) = D 13 diém chinh giira
cung BC = KD | BC = HAD = ADK = DAK (Do AH // KD,KD = KA ) hay AD I3 phan

giac goéc @(

+) Goi K, la diém d6ixtirngclia K qua AD = K, € AH = K, (—%;—%).
Phuong trinh duwdng thang AH :2x— y+5=0.
, , x+1=0 x=-1
Toa dd cia A la nghiém cta hé phuong trinh: Rt = A(—1;3)
2x-y+5=0 y=3

Phuong trinh duwong thing BC: x+2y+3=0

2 2
Phurong trinh duomng tron (K ): x—é + x+l _ 845
8 4 64
x=-3
x+2y+3=0

Toa dd clia B,C la nghiém cla hé phuong trinh ( 5j2 J{ 1j2 845
7] =

x__
8

Ma x, <0 = B(-3;0),C(3;-3).
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vay B(-3;0),C(3;-3).

Bai 8. ( Dé 12 — Thay Quang Baby ): Cho dwong tron (C) tdm | ban kinh R. Tir diém C ndm ngoai dwong tron
ké hai ti€p tuyén CM va CN véi hai ti€p diém M,N. MN c6 phuong trinh x — 4y + 3 = 0. DPudng thang Cl cat
(C) tai hai diém K, H (CK < CH). Biét rang khoadng cach tir K d&n CM I3 /17 , diém H thudc duong thang: 5x

+y—1=0, diém K thudéc duong thiang 2x —y — 7 = 0. Tim phuong trinh dwong tron (C) biét K c¢é tung do

Goi K( a;2a-7) ; H(b; 1-5b)
Tacé6 CMK = MNK (tinh chat goc tao béi tiép tuyén day cung )
Ma ta c6 KN = KM => KMN = MNK

o —

Nén c6 MK la tia phén giac goc CMN nénta c6 duoc: d ey = dgpmy = V17

a=2
Tacé: |“_4(2“\/§7)+3| =17 <=>[31-7a|=17 <=> a=¥

Véi y, <0=>a=2=>K(2;-3)

Laicé: KH L MN => KH ui,,, =0 <>4(b-2)+4-5b=0 => b=-4
= H(-4;21)

Ta cé | 1 trung diém KH => I( -1;9)
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at ca vi hgc sinh than yéu

Va ban kinh dwong trong (I;R) c6 : R =IK=3 /17

Vay (C): (x+1)> +(y—=9)* =153

Céu 9. ( Dé 22 - thay Quang Baby) :
Cho hinh vuéng ABCD, A(1;4), vé hai dudng tron (C;) c6 duong kinh AD va (C,) cé ban kinh AD
tam D. Ldy diém P ndm trén dudng tron (C,), AP ¢ phuong trinh x + y — 5 = 0. Dudng thang DP cat duong

tron (C,) tai N, AN cé phuong trinh 3x — 5y + 17 = 0. Tim cac dinh hinh vudng biét rang x>0, diém E(7; -2)

thudc dudng thang BC.

Pap an
+) Goi i;=(a;b) la vecto phdp tuyén cta AB
Tacod LTl =(1;1) |3 vecto phap tuyén cla AP

LTz = (3;-5) la vecto phép tuyén cta AN
Ta s& chitng minh cos(uT;th) =cos (071,71)

*) Trwong hgp 1: Diém P ndm ngoai hinh vuéng ABCD:

+) Vi Ne(Cy) ¢6 duding kinh AD nén AND = 90° hay ANL DP
ViA,Pe (C,) nén DA = DP
— ADAP can tai D

Tu P ké PM L AD tai M. D& thady PM // AB — n =(a;b) cling 13 vecto phap tuyén cldia PM

Ta co: Eﬂ’ = 51371 do ADAP cén tai D
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=

at ca vi hoc sinh than yéu

— NAP=MPA

Do d6 cos NAP = cos MPA < cos(i;i)xos(ﬁﬁﬁ) (dang)

*) Trwong hgp 2: P ndm bén trong hinh vuéng ABCD:

A B
l)
N
D C

Goi M 13 giao diém cla AP vé&i dudng tron (C;) — AM L MD
Vi A,P cing ndm trén duong tron (C,) nén DA=DP
Do dé tam gidc DAP can tai D

— Dudng cao DM dbng thoi la phan giac
—AM = AN
> PAN = BAP
Nén cos PAN = cos BAP < cos (LZ,IZ) = cos(tz;ﬁ)

***Vay ta co cos(ul;u2)= cos (ul;n)
3-5] ~ |a+b|

VPP A3 45 VPP Na +5
Wa® +b* =34.|a+b|

A(a’ +b*) =34(a” +2ab+b*)

30a” +68ab+30b* =0

3a=-5b
S5a=-3b

-)Néu5a=-3b.l4&ya=3;b=-5 — loai vi khi d6 AB // AN
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A
at ca vi hoc sinh than yéu \ ? |

-)Néu3a=-5b.ldya=5;b=-3

— phuong trinh AD di qua A(1;4) nhan (3;5) la mét vecto phap tuyén la
3x+5y-23=0
Phuong trinh dudng thang AB la: 5x—3y+7=0
Phuong trinh dudng thang BC di qua diém E(-7;2) [a: 3x + 5y + 11 =0
Do d6 toa d6 cha B la nghiém cla hé :

5x — 3y +7 =0 =2
Ty o 7 & B(-2;-1)  —AB=+/34
3x + 5y + 11 =0 1

Vi CeBC %C(C;%} (c>0)
Lai c6 BC=AB=~/34

2
- (c+2) +(_305_6j =34

34 , 136 714

—C——

C =
25 25 25

C =
N [ —>c=3(vi c>0)
c=-7

Do d6 C(3;-4)
+)Vi AB=DC - D(6;1)

K&t luan: Vaytoa do 4 dinh cda hinh vuéng ABCD 13 A(1;4) B(-2;-1) C(3;-4) D(6;1)

Bai 10. Cho tam gidc ABC, BC song song véi dwong thang x —y + 10 = 0, A(2;0). K& dudng
cao AH. Budng tron ngoai ti€p tam giac ABH cdt tia CA tai E, dudng tron ngoai ti€p tam gidc
ACH cat tia CB tai D. Biét rang EH qua diém K(7;3) va vudng géc véi duong thang 3x +y +5 = 0.

Tim toa do diém D biét rang D thudc dudng tron (x—2)2 +(y—1)2 =9

Pap an
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' \ H
at ca vi hoc sinh than yéu ? |

’@

A
H

+) Goi | 13 giao diém cla AH va CD
C6 CDA =90° ( chan nira duwdng tron ngoai ti€p tam gidc AHC)
—>CD_LAB — 113 truc tAm clia tam gidc ABC

Tuong ty ta cé BE L AC — ba diém B, |, E thang hang

+) D& thay t gidc DIHB ni tiép (ﬁ-ﬁ?+§l)\l - 180")

— ABE = AHD
Laico: AHE = ABE (cung chan cung AE )
- ﬁ = 1@ hay HA la phéan gidc géc ZTH\E
+) Phuwong trinh EH : x -3y +2=0
Phuwong trinh AH di qua A(2;0) va vuong géc véi BC la: x—y =2
Hla giao difmciaEHvaAH  — H(1;1)
Phuong trinh BC di qua H(1;1) va song song véi duong thang x —y + 10 =0 |a:
x—y=0
+) Ly diém M(4;2) thudc EH. LAy M’ d&i xirng v&i M qua AH
— M’ € HD va MM’ L. AH do AH vira |a dwdng cao vira la trung tuyén cla tam giac AMM’
Phuwong trinh MM’ di qua M va vuéng goc vdi AH la:
X—y=2
Trung diém F ciia MM’ la giao diém ctia MM’ va AH— F(2;0)—>M’(0;-2)
HM '=(-1;-3) — Phuong trinh duong thing HD:
3x—-y—-2=0
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D I3 giao diém clia HD v&i dudng tron (x—2)2 +(y—1)2 =9 nén toa d6 D la nghiém clia hé phuong trinh:

3x—y-2=0
{(x—2)2+(y—1)2=9

y=3x-2
Tl (x-2) +(3x-2-1) =9

{x:Z © D(2:4)
4
1
5

e Né&u D(2;4), ta xét vi tri twong d6i cia D va A vdi EH duoc:
(2—3.4+2)(2—3.0+2) =-32<0

— D va A nam khéac phia so v&i BH (loai)

, 1 7 b . .
e NéuD (g,—gj , ta xét vi tri twong do6i cua D va A véi EH duoc:

P—3.(—%)+2}(2—3.0+2)=%>0

5

— D va A nam cung phia so véi BH (nhan)
Vay D (1 ; 7)
' 575

Bai 11. (D& thi cGa s& Ha Noi):

Trong mét phang toa dé Oxy, cho tam gidc ABC vudng tai A. Ggi H(5;5) la hinh chiéu vudng géc clia A |én
BC. Buong phan giac trong géc BAC nam trén duong thang x — 7y +20 = 0. Puong thang chira trung
tuy&n AM clia tam giac ABC di qua K(-10;5). Tim toa do6 cac dinh clia tam gidc ABC, biét rang B cé tung do

duong.
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at ca vi hoc sinh than yéu

Pap an

H'

B HD M ¢

+) Goi AD 13 phan gidc trong cha géc BAC (D thuéc BC)
—>AD:x—=7y+20=0

+) Ta co:
MAC=MCA — — —
> MAC=BAH
ACB = BAH

—

Ma BAH + HAD = BAD = MAC + MAD
- @ =1\7@—> AD la phan giac géc ff‘ﬂ\\l
+) Ké HH’ L AD cat AM tai H'= H, H’ d6i xtrng qua AD
HH" N AD = {E}
Phuong trinh HH’ di qua H(5;5) va vubng géc véi AD la:
7x+y—-40=0
26 18

S e A 27 11
ElagiaodiémclaHH' vaAD = E| —;— | =H' | —;—
5°5 5°5

H'K = (—?;%) = —%(1 1;—2)= Phuong trinh AM di qua K(-10;5):

2x+11y—-35=0
A |2 giao diém clia AM va AD— A(1;3)
AH = (4;2) =2(2;1) =Phuong trinh BC di qua H va vudng goc vdi AH la:

2x+y-15=0
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A
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2 ~ 2 kN 13
biém M la giao diém cua AMva BC > M (;;2)

+) Vi B nam trén duong thang BC —B(b;15-2b)
= AB=(b-1;12-2b) va C(13-b;-11+2b)
= AC=(12-b;~14+2b)
VIABLAC = (b—1)(12—b)+ (12— 2b)(-14 +2b)=0
& —5b° +65b-180=0

b=9— B(9;-3)
[b =4— B(4;7)
Vi B cé tung d6 duwong — B(4;7)
Khi d6 C(9;-3)
Vay A(1;3) B(4;7) C(9;-3)

Bai 12. Trong mat phéng v&i hé toa do Oxy, cho hinh thang ABCD vuong tai B va C c6 AB > CD va CD =
BC. Dudng tron dudng kinh AB cé phuong trinh x* +y2 —4x—5=0 cét canh AD cua hinh thang tai
diém th& hai N. Goi M [a hinh chi€u vudng géc clia D lén dwong thang AB. Biét diém N cé tung do

duong va duong thing MN cé phuong trinh 3x + y — 3 = 0,tim toa dd cla cac dinh A,B,C,D cla hinh

thang ABCD.
D
Pap an
N,
+)N e MNﬁ(C) =>toa d6 N |3 nghiém ctia hé phuong trinh:
3x+y—-3=0 1
., , do N ¢6 tung d6 dwong nén N[l;E];NI(2;—3) 4 D
X +y —4x-5=0 55
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+) T& gidc BMND ndi tip = BNM = BDM = 45" = MN 1a duwdng phan giac géc BNA = N, la

diém chinh gitta cung AB=> IN, | AB v&i 1(2;0) latam ctia (C)=> 4B:y =0.

+) M = MN N AB= M (1;0), A, B Ia céc giao diém ctia dt ABva (C)=> A(-1;0) va B(5;0)
hodc A(5;0) va B(~1;0).Do IM cung huong voi I4 nén A(-1;0) va B(5;0)

+)AN :2x~y+2=0,MD:y=1= D= AN " MD = D(1;4)

MB=DC = C(5;4)

Vay A(-1;0) B(5;0) C(5;4)

Cau 13. (THPT Tam Dao — 2016 ):

Trong mat phang vai hé toa dd Oxy, cho tam gidc ABC vudng tai B, AB = 2BC, D | trung diém cuia
AB. Biém E thudc doan AC sao cho AC = 3EC. Biét phuong trinh duwong thang CD: x—3y +1=0,

16 ~ Y ~ Ve Y "
E(?;l). Tim toa d6 cac dinh cia tam gidc ABC biét rang di€m A cé hoanh dé duong.

Pap an
A
Goi BENCD=1
BA EA 1 —
Tacd — =——=—= E |3 chan dudng phan giac trong ctia géc ABC. 4
BC EC 2

BD = BC = BE 1 CD => Phuong trinh dudmg thing BE :3x+y—17=0. 2
BEACD=1=1(52)

Pt BC=x>O:>AB:2x,AC:x\/§,EC=$

CEB =45" = IC = IB = BC.cos 45" =%
2\ B =—3IE = B(4:5)
IE> =CE*~CI* = [E=——

32
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CeCD:>C(3a—1;a)

-1
BC=BI\/E:>BC=2\/§:>a2—4z+3=0<:{a
a:

Véi a=1thi C(21),4(12;1)

Véi a=3 thi C(8;3),4(0;-3)

DANG 2 : CHO PU'ONG PHAN GIAC (BAl TOAN THUAN)
SU'U TAP TUYEN CHON

GIUP CAC EM NHIN LAI CAC TiNH CHAT PHAN TREN THAY DA PUA

Bai 1 ( Dé s6 24 — 25 Pé thi thir Quang Ninh 2015 )
Trong mat phang véi hé toa d6 Oxy, cho AABC. Pudngthing d songsong véi BC cét cac canh

AB, AC lanluottai M, N saocho AM =CN. Biét ring M(—4;0),C(5;2) va chan dudng phan

gidc trong cla géc 4 la D(O;—l). Tim toa d6 cac dinh A4, B cua AABC.

Bai gii:

B D c

Goi D' la diém trén canh BC sao cho CD'= MN.
Ta c6 OMNCD' 13 hinh binh hanh= MD'=CN = AM = AAMD" cantai M.
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:m:m'zD/'A\C:AD' la phan gidcciagéc A= D'=D

S x=5+4¢
*CA qua C vasongsong vdi MD = CA c6 VTCP la MD:(4;—1):>AC:{ -
y=2-
Ac AC= A(5+46,2—t)= MA=(9+4t;21)
Taco MA=MD < (9+41) +(2-1) =17 @ a=-2= A(-3;4)

o Vay 4(-3;4).

Bai 2: Trong mét phang v&i hé toa d6 Oxy, cho AABC dinh B(4; —3). Goi M 13 trung diém cla
BC, D lagiao diém phan gidc trong goc 1\7@ va canh BC. Biét rang BC = 3CD, duong thang

AD c6 phuong trinh 3x-2y—-5=0, S, =?. Tim toa d6 dinh 4 va C biét x. > 0.

Bai gii:

E
Duyng hinh binh hanh ABEC, goi N latrung diém cla CE
Tacé BC=3CD = CD=2DM = D latrongtdam AACE, AN laphan giactrong
AACE céntai A= AN L CE. Ma AB //CE = AN | AB hay AD 1 AB.
Pudng thang AB diqua B vudng goc véi AD nén cé phuong trinh: 2x+3y +1=0.

2x+3y+1=0 {le

Toa d6 diém A 13 nghiém cda hé phuong trinh <
3x-2y-5=0 y
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BD

239 13 1 13
Tacd d(B;AD)=+13va S, =—8, ==""=""=o_BAAD= AD=— =13

( ) BB 374 2 2 AB
4

j.mé ﬁ:%ﬁbcf“z‘ ;9“‘9}

Goi D[a; 4
4

\nxc>0:>a>§

a=-1

2 —_
Ta o AD=x/§:>\/(a—1)2+(3a2_5+lj =\/B®|a—1|=2©{a_3

Vi a>i3a=33C 2,2
3 2°2

59
Vay A(1;-1),C| —;—|.
o Vay A(L;-1), (2,2j

Bai 4: Trong mit phang v&i hé toa d6 Oxy, cho a4ABC (AC > AB). Goi D(2;—%J I3 chan

duong phan giac trong géc 4, E(—I;O) 13 mot diém thudc doan AC théa min AB = AE. Tim
toa d6 céc dinh cia AA4BC biét phuong trinh dwong tron ngoai ti€p aABC |a

x*+y*+x-2y-30=0 va 4 c6 hoanh d6 duong.

Bai giai:

A

AF
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545

Pudng tron ngoai ti€p aABC c6 tam 1(—%;1) bén kinh R :T'

Goi AINDE=H.
Xét 2 tam gidc aABD va aAED:

AB = AE, BAD = EAD, AD chung =aABD =sAED (c—g—c).= AED = ABC.

180° — AIC

Tacé: HAE = ICA = =90°—@:>ZE7)+}7ATE=@YJ+(90°—ZB\C)

— AHE =90° = AI | DE
Puong thang Al diqua I vavuéng gécvéi DE nén cé phuong trinh 1a 2x—y+2=0.

x=2
. 2x-y+2=0 y=06
Toa d6 diém A la nghiém cda hé phuong trinh 5 1 it
X +y +x-2y-30=0 x=-3
y=-4

Vix,>0= A(2;6)
Puong thang AD c6 phuongtrinh la x—2=0.
Goi A' la giao diém thir 2 cia AD véi dudmg tron (C) thi 4'(2;-4).

Pudng thang BC diqua D vavudng géc véi I4' cé phuong trinhla x—2y—5=0.

x=35
, x=2y-5=0 y=0
Toa d6 diém B,C thda man hé R R =
X +y +x-2y-30=0 x=-3
y=-4

= B(5;0),C(-3;—4) hosc B(-3;—4),C(5;0).
Vi AC > AB néntacé B(S;O),C(—3; —4).

o Vay 4(2;6),B(5,0),C(-3;-4).
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. 21 3 v .
Bai 5: Trong mdt phang véi hé toa dé Oxy, cho aABC cb B(?,g] Phuong trinh tiép tuyén tai

A cta duong tron ngoai tiép aABC la x+2y—7 = 0. Dudng phan gidc ngoai clia goc BAC cit

BC kéo dai tai diém E(9;3). Tim toa d6 dinh 4 biét y, > 0.

Bai gii:

Puong thang BC diqua B,E cé phuongtrinhla x—2y—3=0.
Goi F la giao diém ti&p tuyén va duong thang BC.

x=2y-3=0

x+2y-7=0

Toa dd cla F' 1a nghiém cla hé phuong trinh: { |
y =

x=5
<:>{ = F(5;1).
Goi D la chan dwong phan gidc trong géc A cia aABC.
Tacé ADF = DAC + ACD ( Tinh chat géc ngoai aACD)
Ma ﬁ:ﬁ:@:%@; ADC = DAB
= ADF = FAB+DAB = DAF =FAD cantai F = FA=FD (1)
Mat khac li‘l\E =90 ( Phan giac ngoai va phan giac trong clia tam giac ) nén ta
¢6:90° = FAE + FAD = FEA+ FDA=> FAE = FEA=FAE céntai F = FA=FE (2)
Tw (1),(2) = FD = FF hay F latrung diémcia ED = D(l;—l).

Goi A(7—2a;a) véi a > 0.
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S at ca vi hoc sinh than yéu

Tacé AD =(2a—6;-1-a),AE =(2a+2;a+3),AD L AE = AD.AE=0

a=-1

:>(2a—6)(2a+2)+(—a—1)(—a+3):0@a2_2a—3=0©{a:3

Vi a>0 nén a=3:>A(1;3).

e Viy A(l;3).

Bai 6: Trong mét phang v&i hé toa d6 Oxy, cho aABC nhon (AC > AB). Pudong phan gidc cta
goc BAC cit dudng tron ngoai tiép aABC tai diém E(—4,—4) (E Z A). Goi D(l;l) la diém trén
canh AC saocho ED = EC, tia BD cat dudng tron ngoai tiép aABC tai diém thit hai F(4;0).

Tim toa d6 cac dinh ctia aA4ABC.

Bai gii:

Vi E 1a diém chinh giira cung nhé BC nén EB=EC.
Theo gia thiét ED = EC.
= EB=ED (1)

AEDC cin = ECD = EDC = ADE =180° — ACE

Lai c6 OABEC néitiép = A/BE’ =180° —A/CE

. ADE = A5 (2)
TU (1),(2) = AFE latrung truccda AD = AE | BD (3)
Ta c6: ﬁ:ﬁ:%ﬁ ( Goéc noi tiép )

CDF = ADB (Hai géc d6i dinh ); ADB = ABF ( s ABD cintai A )
— DCF = CDF =aCDF cantai F = FD = FC.
Laicd ED = EC = EF latrungtruccia CD = EF 1 AD (4)

TW (3),(4) = D latryctdm cla aAEF.
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Pudng thang AC qua D vuéng géc véi EF nén cé phuong trinh a 2x+y—3=0.

Pudng thang AE qua E vudng goc véi DF nén cé phuong trinh 1a 3x— y+8=0.

= A(-1;5)

P N N B ~ N 2x+y_3:() x:—l
Toa d6 diém A la nghiém cua hé phuong trinh =

3x-y=8=0 y=5
Goi EF " AD = H = H 1atrung diém cta CD.

2x+y-3=0 {x:z

= = H(2;-1)
x-=2y-4=0 y=-1

Toa dd cha H la nghiém cta hé phuwong trinh {

Vi H 13 trung diém ciia CD nén C(3;—3)
Puong thang BF diqua D, F nén cé phuongtrinhla x+3y—-4=0

Goi BF N AE =G = G latrung diém cla BD, toa d6 cia G |a nghiém cla hé phuong trinh

x+3y—-4=0 x=-2
& = G(-2;2)
3x-y+8=0 y=2

Vi G latrung diém BD nén B(—5;3).

o Vay 4(-1;5),B(-5;3),C(3;-3).

Bai 7: Trong méat phang véi hé toa d6 Oxy, cho aABC cé dinh B(2;9) va tdm dudng tron bang

tiép goc 4 la K(14;15). Puong thang di qua K va vudng géc véi AK cat cac duong thang

AB, AC lanluottai D, E théaman BD.CE =288. Tim toa d6 cac dinh A4,C biét D cé hoanh

d6 dwong nam trén duong thang 10x—y+7 = 0.

Bai giai:
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Tacd aADE cantai A ( Do dwdng cao ddng thoi 13 phan gidc) = B = E’ (l)

Trong 0BDCE ¢6 B+D+C+E =360" = KBD + KCE + E = 180"
Laixét AKCE: CKE +KCE +E =180°
— CKE =KBD (2)

Tir (1),(2) =>aDBK déng dang aEKC = % = % < BD.CE = DK EK = EK” (*)

Theo baira BD.CE =288 = DK* =288

Goi D(a;10a+7),a >0 ta cd phuong
a=2

trinh: (a—14)" +(10a-8)" =288 < 101a” - 188228 =0<| 14

101

M3 a<0:>D(2;27).V‘| K 1atrung diém ctia DE nén E(26;3).

Puong thang AB diqua B, D nén cé phuongtrinh x—2=0.

Pudng thang AK diqua K vavudng géc véi DE nén c6 phuongtrinh1a x—y+1=0.

x=2=0 {x =2

Toa dé cla A la nghiém cda hé phuong trinh &
x—y+1=0 y=3

= A(2;3)

Duong AC diqua A,E néncdphuongtrinhla y—3=0.

Pudng thang BC d6i xirng véi AB qua dudng thang KB nén cé phuong trinh 3x+4y —42=0.
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= C(10;3)

y=3=0 {x:IO

Toa dd diém C 13 nghiém cla hé phuong trinh &
3x+4y—-42

y=3
e Viy A(2;3),C(10,3).

Bai 8: Trong mit phéng véi hé toa d6 Oxy, cho aABC nbi ti€p dudng tron (K) Goi H 1ahinh
chi@uclia 4 1én BC ( H thudc doan BC ). Pudng phan giac trong géc BAC 6 phuong trinh

x+1=0. Tim toa d6 cac dinh B,C biét K(%;—%j,H(—%;—%) va x,; <0.

Bai gii:
A
K
K1
. !
B H C
D

Goi D 13 giao diém cla phan giac trong goc BAC véi duwdng tron (K) = D 13 diém chinh gitra

cung BC = KD | BC = HAD = ADK = DAK (Do AH /] KD,KD = KA ) hay AD I3 phan
giac goéc @(

Goi K, la diém d6ixirng clia K qua AD = K, € AH = K| (—%;—ij.

Phuong trinh dudng thang AH :2x—y+5=0.

, , x+1=0 x=-1
Toa dé cua A la nghiém cua hé phuwong trinh: Rt = A(—1;3)
2x—y+5=0 y=3
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Phuong trinh duwong thing BC: x+2y+3=0

2 2
Phuwong trinh duong tron (K): x—é + x+l =E
8 4 64
x=-3
x+2y+3=0 0o

X——

Toa dd cia B,C la nghiém cla hé phuong trinh [ 5j2 J{ 1)2 845
7] =

Ma x, <0 = B(-3;0),C(3;-3).

e Vay B(-3;0),C(3;-3).

Trong mét phang véi hé toa dd Oxy, cho aABC nhon noi ti€p dudng tron tdm 1(2;2),

p——

diém D la chan dudng phan gidc trong géc BAC. Dudng thang AD cat dudng tron ngoai tiép
AABC tai diém thi hai M (M = A). Tim toa d6 cac dinh ctia A4BC biét diém J(—2;2) la tdm

dudng tron ngoai tiép aACD va phuong trinh duéng thang CM 1a x+y—2=0.

Bai gidi:
BCM =BAM =~BM o

Tacd 2 = DAC = DCM = MC |3 tiép tuyén cla dudng tron (J)
BAM = MAC

=>MC_1JC

Phuong trinh dudng thdng JC:x—y+4=0
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Toa dd diém C 13 nghiém cla hé phuong trinh {

x+y—2=0<:>{x:—1

= C(-13)
x—y+4=0 y=3

Lai do JI n3m trén duong trung tryc clia doan AC => Phuong trinh duong thang AC: x+1=0.

Phuong trinh duding tron ngoai ti€p aABC la: (I) : (x - 2)2 + (y - 2)2 =10

x+1=0 x=-1
Toa d6 diém A 13 nghiém cda hé phuong trinh ) ) &
(x=2) +(y-2) =10 y=1
= A(—l;l)
x+y-2=0
Toa d6 diém M 13 nghiém cha hé phuong trinh 5 5 = M(3;—l)
(x—2) +(y—2) =10

Phuong trinh duwong thing BC:x -3y +10=0.

x=3y+10=0

Toa d6é cGa B la nghiém cla hé phuong trinh ) ) = B(g,éj
(x—2) +(y—2) =10 55

19 23

o Vay A(—l;l),B( TS j,C(—l;?;).

Bai 10: Trong mat phéng véi hé toa d6 Oxy, cho a4BC c6 A(l;4), ti€p tuyén tai 4 cla dudng

tron ngoai tiép aABC cdt BC tai diém D. Biét dudng phan giac trong clia géc ADB 1a

d:x—y+2=0; diém M(—4;1) € AC. Viét phuong trinh canh AB.

Bai giai:
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N
C
2 B
Phuong trinh dudng thang AC :3x—-5y+17=0.
Goid "AC=E;ABNDE=N.
7
X=—
p s . L JxX=y+2=0 2 711
Toa d6 diém E la nghiém cua hé phuong trinh < =>FE|—;—
3x-5y+17=0 11 2 2
y=5

— -

ANE = DAN + ADN
Lai cé
AED = EDC+ ECD

Ma DAB = ACD va ADE = EDB ( Do céc tinh chat ti€p tuyén va phan giac)
=>AANE can tai A.

o A 13
Giastt N(mn+2), tr AN=AE=N —355

e Vay phuong trinh duong thang AB:5x—-3y+7=0.

Bai 11: Trong mat phang v&i hé toa d6 Oxy, cho a4BC c6 H(l;l) la chan duong cao ké tir A4,

M(3;O) I3 trung diém ctia BC. Biét BAH = HAM = MAC. Tim toa dd céc dinh cia A4ABC

Bai gii:
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B w M "C

Taco AH | BM,BAH = MAH = ABM cén tai A

Xy =2x,—x,, =—1

H 13 trung diém BM :{
yBZZyH_yM =2

= B(-1;2).

Xe=2x,—x,="7

M latrung diém cla BC:{ :>C(7;—2)
yc=2yM_yB:_2
Tacd AM la phan giac ctia géc E/F::ﬂ:@:l:@:m‘):m:w
AC MC 2

= AH = HM3 =15

Puong thing AH diqua H vanhan W:(z;—l) 1a VTPT nén cé phuong trinh:
2(x=1)~(y-1)=0&2x—y-1=0.

Ae AH = A(a;2a-1)

Taco AH =15=(a~1) +(2a-2)" =15 = a=1%3 = 4(1++/3;1+ 243} hodc
A(1-4331-243).

o Vay A(1++3;1+243), B(<1;2),C(7;-2) hose 4(1-+3;1-243), B(-1;2),C(7;-2).

Bai 12: Trong mit phang v&i hé toa dd Oxy, cho dudng tron (C) X+ Yy —4x+2y-20=0. Tam

giac ABC noi tiép dudng tron (C) va cé duong phan giac trong géc 4 nam trén duong thang
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d :x+y =0. X4c dinh toa d6 céc dinh cia » ABC, biét duwong thing BC di qua M(3;—4) va

diém 4 c6 x, <0.

Bai giai:

(C):x2+y2—4x+2y—20=0:> Tam 1(2;—1)

Toa d6 giao diém cla d va (C) |3 nghiém cda hé phuong trinh

x==-2
x+y=0 y=2
2 2 =
X +y —4x+2y-20 x=5
y==5

A 13 giao diém cla d va (C) ma x, <0:>A(—2;2)

Goi D(S;—S) 13 giao diém thi haicla d va (C)

Do AD la phén gidc trong goc A= DB = DC = ID la trung tryc cia BC.
Puong thang BC qua M va nhan ID = (3;—4) [a VTPT nén c6 phuong trinh

3(x—3)—4(y+4)=0<:>3x—4y—25=0.
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3x-4y-25=0
<
X+ —4x+2y-20=0

Toa dé diém B, C |a nghiém cla hé phuong trinh {

TRUC TAM TAM GIAC

Céau 1. Trong mit phang toa d6 Oxy, cho tam giac ABC c6 phuong trinh cic dudng thang AB, AC lan luot 1a
4x-3y—20=0;2x+y+10=0. Duong tron (C) di qua trung diém cua cic doan HA, HB, HC c6 phuong

trinh 13 (x—1)" +(y+2)" =25, trong d6 H 1a tryc tim cta tam gidc ABC. Tim toa do H biét C ¢6 hoanh d¢

16n hon —4.

Huéng dan gisi
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4x-2y-20=0
2x+y+10=0 y=-8

*GoiD,E, F, N lan luot 1a trung diém cua HA, HB, HC, AC va B' 1a chan duong cao ha tir B ctia tam giac
ABC.

x=-1
* Toa dd A la nghiém cua hé { & { = A(—l;—S)

EF//BC
Tacod: < NF//AH = EF 1 NF . Tuong tu taco: ED 1. DN
BC 1 AH

Vay duong tron (C) di qua D, E, F 1a duong tron duong kinh EN.
Suy ra N thuc (C). Mit khac EB' L B'N = B'e(C)

2x+y+10=0 x=-2;y=-6
* Toa do N va B' 1a nghiém cua hé

=
(x=1) +(y+2)" =25 |x=—4y=-2
Néu N(—4;-2) thi C(~7;4) (loai)
Néu N(—2; —6) thi C(—3; —4). Vay N(—2;—6),B'(—4; —2),C(—3;—4)
* Puong thang BH di qua B' va nhan vecto chi phuong (l; —2) ctia AC 1a phap tuyén nén c6 phuong trinh 1a
x=2y=0.
* Puong thing HC di qua C va nhan vecto chi phuong (3;4) cia AB lam vecto phap tuyén nén c6 phuong

trinh 3x+4y+25=0
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x=-5
: , x=2y=0 =5
Khi d6 toa @6 H 1a nghiém ctia hé: = 5= H(—S;—j
3x+4y+25=0 y=7 2

. 3 -5
Vay toa dp diem thoa yéu cau bai todan la H (—5;7j

Céu 2. Trong mit phing véi hé truc toa do Oxy, cho tam giic nhon ABC. Pudng thang chira dudng trung
tuyén ké tir dinh A va duong thing BC lan lugt co phuong trinh 1a 3x +5y-8=0,x—y—4=0. Puong
thing qua A vudng goc v6i dudng thing BC cit dudng tron ngoai tiép tam gidc ABC tai diém thir hai la

D (4; —2) . Viét phuong trinh céc dudng thang AB, AC; biét rang hoanh d6 ctia diém B khong 16n hon 3.

A
:; :
BN
D

Huéng dan giai:

M

* Goi M la trung diém cua BC, H 1a tryc tim tam giac ABC,
K 1a giao diém cua BC va AD, E 1a giao diém ctua BH va AC.
Ta ki hiéu E, Z lan luot 13 vtpt, vtep cta dudng thiang d.

Do M la giao diém cia AM va BC nén toa d6 cia M 14 nghiém cta hé phuong trinh:

—y—4=0 )
Y & 2 :M(Z;—lj
3x+5y-8=0 y 1
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* AD vudng goc voi BC nén a =L; =(l;1), ma AD di qua diém D suy ra phuong trinh cua

AD:l(x—4)+1(y+2)=O<:>x+y—2=0.
* Do A 1a giao diém ctia AD va AM nén toa do diém A 1 nghiém cua hé phuong trinh

{3X+5y—8=0 {le
&

:>A(1;1)
x+y-2=0 y=1

= K (3;-1)

» . x—y—-4=0 x=3
Toa do diém K 1a nghiém cia hé phuong trinh: Rt

x+y-2=0 y=-1
* Tt gidc HKCE ndi tiép nén BHK = KCE , ma KCE = BDA (nbi tiép chin cung AB)
Suy ra BHK = BDK , vay K 1a trung diém cua HD nén H (2; 4)

* Do B thugc BC = B(t;t—4), két hop v6i M 1a trung diém BC suy ra C(7—t;3—t)

ﬁg(t—Zt;t—S);ZE'@—t;Z—t) . Do H la tryc tdm cua tam giac ABC nén

5|

.R’=0<:>(t—2)(6—t)+(t—8)(2—t)=0<:>(t—2)(14—2t)=0<:>{tzz

* Do tS3:>t=2:B(2;—2),C(5;1).Tacc'):
AB=(1;-3),AC =(4,0) = n,, =(3;1),n,. = (0;1)
*Suyra AB:3x+y—-4=0,4C:y—-1=0

Céu 3. Trong mit phing toa do Oxy, cho tam gidc ABC nhon ¢6 dinh A4 (—1; 4) , truc tam H. Puong thing AH
cit canh BC tai M, dudng thang CH cit canh AB tai N. Tam dudng tron ngoai tiép tam giac HMN 1a [ (2; 0) ,
dudng thing BC di qua diém P(1;—2). Tim toa do céc dinh B, C cia tam gidc biét dinh B thudc duong thang

d:x+2y-2=0

Huéng dan gisi
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B M P C

* Ta thiy tir giac BHMN ndi tiép suy ra I 1a trung diém cua BH;
Taco: Bed :>B(2—2t;t)

*Suyra H(2+2t;~t)= AH = (3+2t;~1—4),BP = (2t~ 1;~t -2)

Do H la tryc tdm cua tam giac ABC

= AH.BP =0 (20+3)(2t=1)+(t+4)(1+2) =0 57 +10t +5=0 =t =1
*Suyra H(0;1),B(4;~1), AH =(1;-3), duong thing BC:x-3y—7=0
* Puong thing AC:2x—y+6=0. Tim dugc toa dd C(—S;—4)

Viy toa dp diém théa yéu cau bai todn la B (4; —1), C (—5; —4)

Ciu 4. Trong mit phing toa do Oxy, cho tam gidc ABC ndi tiép dudng tron (C) ¢6 tam (1;2) va co
truc tim H thuéc duong thing d:x—4y-5=0. Biét duong thing AB c6 phuong trinh
2x+y—14=0 va khoang cach tir C dén AB bang 35 . Tim toa do diém C, biét hoanh do diém C
nho hon 2.

Huwéng din gidi:

* Do H thuéc d nén H (4t + S;t). Goi G 1a trong tdm tam gidc ABC

Tacéd: IH =31G = G(4t;7 ,%)
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3e-g |7
—

NG t=?

* Mit khic, ta c6: d (C; AB) =3(G;AB) < 35 =3.

* Goi M 1a trung diém AB, suy ra toa d6 M 14 hinh chiéu cia I trén AB nén M (5; 4)

k

Véit=1taco G(%;%).Tu MC =3MG = C(1;-3)

Viy toa dj diém théa yéu cdu bai todn la C(1;-3)

Céu 5. Trong mit phang toa dd Oxy, cho tam giac ABC c6 trung diém canh BC 1a M (3;—1) , dudong thing
chtra duong cao ké tir B di qua diém E (—l; —3) va duong thang chira AC di qua diém F (1;3). Piém db6i
ximg ctia dinh A qua tam dudng tron ngoai tiép tam gidc ABC 1a diém D(4;—2). Tim toa dd cta cac dinh

tam giac ABC.

(Trich dé thi thir s6 1, Website: mathvn.com, nim 201 5)

Huéng dan giai:
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* Goi H 1a tryc tdm cua tam giac ABC thi khi d6 BHCD 1a hinh binh hanh, nén M 1a trung diém HD.
Suy ra H(2;0). BH chira E(—l;—3) nén BH:x—y-2=0

*Do CD//BH va D(4;-2) thudc CDnén CD:x—y—6=0
BH vuéng goc AC va F(1;3) thuoc ACnén AC:x+y—-4=0

x—y—-6=0

* Do C la giao diém AC va CD nén toa d6 C 1a nghiém ctia hé: { = C(S;—l)

x+y—-4=0

M (3; —1) 1a trung diém BC nén B(l;—l)
* Do H 1a tryc tm tam gidc ABC nén AH vudng goc BCsuyra AH :x—-2=0

x—-2=0

A(2;2
x+y—4:0:> ( ’ )

Do A la giao diém AH va AC nén toa do A la nghiém cua hé: {

Viy toa dj diém théa yéu cdu bai todn la A(2;2),B(1;—1),C(5;-1)

Cau 6. Trong mit phang toa do Oxy, cho tam gidc ABC ¢6 phuong trinh BC:x—y—4=0, cac toa do diém
H (2; 0) v (3; 0) 1an luot 14 tryc tAm va tim duong tron ngoai tiép tam giac. Lap phuong trinh dudng AB biét

diém B c6 hoanh d6 khong 16n hon 3.

Huéng dan giai:
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. . - . a-2=6-2a a=§ 8
* Goi G(a; b) 1a trong tdm tam gidc ta c6: HG =2GI = be—2b Rt 3=G|—;0
T 0

* Goi M 1a trung diém BC thi MI vudng goc BC nén phuong trinh dudng thing MI 1a
MI:x+y-3=0

. » x—y—-4=0 7 -1
* Mit khac M 1a giao diém MI va BC nén toa d§ M thoa hé: >M| —;—
x+y-3=0 2 2

*

Lai co AG=2GM = A(l;l). Do R=14 =\/§ 1a ban kinh dudng tron ngoai tiép
Goi B(m;m—4) thudc BC (trong d6 m < 3).
Taco: BI® =5<::>(m—3)2+(m—4)2 =5 m =2 hay m= 5 (So diéu kién ta nhan m = 2)
Vay AB:3x+y—-4=0

Viy phwong trinh théa yéu cu bai todn la AB:3x+y—4=0

Cau 7. Trong mat phéng toa do Oxy, cho tam giac nhon ABC c6 H (%,%) la tryc tam, M (%,%) 1a trung

.2 1 11 ; o .
diém cua BC, P [E;?J,Q(@—l) lan luot 1a cac dieém thudc AB, AC. Tim toa do cac dinh cuia tam giac

ABC.
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Huwéng din gidi cach 1:

* goi AD la duong kinh dudng tron ngoai tiép tam giac ABC.
Xét AB vudng goc BD va CH vudng goc AB suy ra BD // CH.
Tuong tu ta c6: BH // CD suy ra BHCD la hinh binh hanh
Suy ra M 14 trung diém HD.

Goi P' 1a giao diém PH va AC. Theo dé bai, ta co: HP.HM =0= HP | HM
Suy ra céc ttr giac DPHD va CDHP ndi tiép duoc
= /DPH = /DBH = Z/DCH = ZDP'H = ADPP' can tai D.
Suyra HP = HP'. Toa do P(3;10)

* Phuong trinh AC:3x+y—-17=0

Thiy ngay PM = LE = PM //AC = P 1a trung diém AB.
Toa dd D(%,%) . Goi A(a;17 —3a) thudc duong AC suy ra B(l —a;3a —6)

a=3(tm)
N i 1 13 B ) B
Ta co: BA.BD—0<:>(1—2a)(a——]+(6a—23)(——3a}—0@2a -1la+15=0< 5
2 2 azg(ktm)
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Viy toa dj diém théa yéu cdu bai todn la A(3;8),B(-2;3),C(5;2)

Huéng din gidi cach 2:

* Goi B(a;b) , do M 1a trung diém BC suy ra C(3—a;5—b)

Taco: <.
HB =(a—§;b—2j

* Ta c6 H 1a tryc tdm tam giac ABC nén:

- a—~ | L-al+(6-L) L-p)=0
{PB.HC=O 2 2 2 )2
. = 9
OC.HBES (a—%j(—3—a)+(b—5j(6—b)=0

a’+b’—a-6b+3=0 (1)
S e 239

a +b +— 2
= (2)
* Ly (1) trir (2) ta dugc —a +3b =11 suyra a =3b—11 thay vao (1) ta dugc:
b=3=a=-2
106* -75b+135=0 = 9 5
b252>a25

* Voi a=—2,b=3:>B(—2;3),C(5;2):>A(3;8)
* Véi azg,bzézB[é;ngH (loai)
2 2 2°2

Viy toa dj diém théa yéu cdu bai todn la A(3;8),B(-2;3),C(5;2)
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Cau_8. Trong mit phing toa do Oxy, cho tam giac ABC ndi tiép dwong tron (c) c6 phuong trinh 1a
(C) : (x—2)2 + (y —3)2 =26, G(l;gj 1a trong tAm tam gidc va M (7;2) nam trén duong thing di qua A va

vudng goc véi duong thang BC, M khac A. Tim toa d6 cac dinh cta tam giac ABC biét tung d6 cua diém B

161 hon tung d6 cua diém C.

(Trich d@é thi thir sé 3, Tap chi Todn hoc va Tudi Tré, nim 2014)

Huéng dan giai:

* Goi I 1a tam duong tron (C), E 1a trung diém BC va H 1 tryc tim tam giac ABC.
K¢ duong kinh AA' cia duong tron (C).
Taco: BA'//CH,CA'/ / BH nén BHCA' 13 hinh binh hanh.
Suy ra E 14 trung diém A'H do d6 IE 1a dudng trung binh ciia tam giac H'AA.
IE 1 _EG

Nén —=—

* Do do, ta c6: AGIE ~ AGHA = ZAGH = ZEGI = G, H, I thing hang nén GH =-2GI

x,—1=-2(2-1)
| X« , Xy =-1
Ma 1(2;3) nén ta co: 8 8 3{ = H(-1;2)
yH—§=—2(3—§j Yy =2

* Mt khac M thude (C) va A, H, M thing hang.
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Lai c6 Z/BHM = ZAHB'= ZACF = Z/BMH = AMBH can tai B nén BC la duong trung tryc cia

doan HM. Ta c6 F(3;2) vi HM = (8;0) = 8(1;0) nén phuong trinh BC:x-3=0

. x-3=0 x=3 x=3
* Toa do B, C 1a nghiém cua hé: ) ) = hay
(x—2) +(y—3) =26 y=-2 y=28

Do B c6 tung d¢ 16n ciia C nén tanhan B(3;8),C(3;-2)

Cau 9. Trong mit phang toa do Oxy, cho tam gidgc ABC ndi tiép dudng tron (C) ¢6 tam /(1;—2), ban kinh
V17 va duong thang BC ¢6 phuong trinh 3x—5y —30=0. Biét truc tim H cta tam giac thudc duong thang

d:5x—3y—24=0.Ching minh ring AH =2IM véi M la trung diém doan BC va tim toa do cc dinh ciia

tam giac ABC.

Huéng dan giai:

HA

| K

* K¢é duong kinh AA' cia duong tron (I) suy ra IM la dudng trung binh cta tam giac HAA'
Suyra AH =2IM nén AH =2IM
3x-5y-2=0 x=0 x=5
* Toa d0 B, C 1a nghiém cua hé: 5 ) = hay
(x—l) +(y+2) =17

Suyra B(0;-6),C(5;-3) hay C(0;-6), B(5;-3)
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5 -9

* Trung diém M ctia BC c6 toa 40 M (E’?) . Tryc tdm H cua tam giac thudc duong tron (C') 1a anh cia (C)

qua phép tinh tién 7' __

2IM =(3;-5)
Tir biéu thirc toa do ctia phép tinh tién suy ra phuong trinh duong tron (C') ¢6 tam 1 (4; —7) la:
(C):(x—4) +(y+7) =17
* Vay H 1a giao diém cua duong tron (C') va dudng thing c6 phuong trinh 5x—3y—24=0

S5x-3y-24=0 x=3 x=0
Nén toa d6 H thoa hé: 5 ) Rt ay
{(x—4) +(y+7) =17 {y=—3 {y=8
Suy ra A(0;2), A(—3;—3)
Viy toa dp diém théa yéu cdu bai todn la
A(O;2),B(O; —6),C(5;—3) hay A(—3;—3),B(O; —6),C(5;—3)
A(O;Z),C(O;—6),B(5;—3) hay A(—3;—3),C(0;—6),B(5;—3)

Céu 10. Trong mit phang toa dd Oxy, cho diém A(—2;1),B (1;5), C (4;0). Goi G, H lan luot 1a trong tam,

trye tAm cua tam giac ABC. Viét phuong trinh dudng tron di qua ba diém A, G, H.
(Thik sic trude Ki thi dé s6 4, tap chi Toan Hoc va Tudi Tré, S6 427, nim 2013)

Huwéng dan gidi:
* Ta c6 G 1a trong tAm tam gidc ABC nén suy ra toa do G(l; 2)
* Ta co AH qua H qua A(—2; 1) vanhan BC = (3; —5) lam vecto phép tuyén nén c6 dang la:

3(x+2)-5(y-1)=0& 4H :3x-5y+11=0
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C

Lai c6 BH qua B (1;5) va nhan AC = (6; —1) 1am vecto phap tuyén nén cé dang la:
6(x—1)—l(y—5)=0<:>BH:6x—y—1=0

Khi d6 H la giao diém AH va BH nén toa d¢6 H thoa hé:

16
3x—5y+11=0 |* 757
- D= 27:>H(&;§j
6x—y—1=0 23 2779
y=?

* Goi phuong trinh dudng tron (C) can tim ¢6 dang la: x° + y* —2ax—2by+c =0

a—ﬂ

Ae(C)  |5+4a-2b+c=0 41;88

Ta co Ge(C)@ 5-2a-4b+c=0 & bz%
He(C) (007 32, 46, o 25

729 27 9 c=—

Viy phwong trinh dwong tron théa yéu cau bai todn la

Bai 11.Trong mit phang voi hé truc toa do vudng goc Oxy, cho tam gidc ABC co A(4;6) truc tAm

H(4;4), trung diém M ctia canh BC thudc duong thang A : x —2y —1= 0. Goi E, F lan luot 1 chan dudng

cao ha tir cac dinh B, C cia tam giac. Tim toa do cac dinh B, C biét duong thang EF song song voi dudng

thing d :x—3y+5=0.
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at ca vi hgc sinh than yéu

(Pé thi thir Trwong THPT Chuyén KHTN Ha Ngi - Lan 1 - 2015 - 2016)

Pap an: Goi I, M lan luot 1a trung diém cua AH, BC. Dé théy cac
diém A, H, E, F cing thudc dudng tron dudng kinh AH, c¢6 tam 1a I; A4:6)
con cac diém B, C, E, F cung thudc duong tron duong kinh BC, co
tdm 1a M. Vi EF 1a day cung chung cua hai duong tron noi trén nén

IM 1 EF ,kéo theo IM L d. Tir d6, viét dugc phuong trinh dudng

thang IM :3x+y—17=0.Do M =A(d nénsuyra M(5;2). F

Puong thang BC vuong goc AH, di qua M nén BC:y—2=0. Tu

d6, goi toa do diém B(h;2) thi toa do C(10-52). Vi P M

BH 1 ACnén AC.HB=0, suy ra (6—b).(b—4)+(-4).(-2)=0, tir d6 tim dugc b=2 hoic
b=8.

Suyra B(2;2),C(8;2) hoic B(8;2),C(2;2)

Bai 12. Trong mit phang v6i hé truc toa dd Oxy, cho tam gidc nhon ABC. Pudng thang chira duong
trung tuyén ké tir dinh A va duong thang BC lan lugt c6 phuong trinh 1a 3x +5y -8=0,x—y-4=0.
Puong thing qua A vudng goc véi duong thang BC cit dudng tron ngoai tiép tam giac ABC tai diém
thir hai la D(4;—2) . Viét phuong trinh cac dudng thang AB, AC; biét ring hoanh d¢ ctia diém B khong

16n hon 3.

(Pé thi thiv THPT Théng Nhit Thanh Héa 2016 Lan 1)
Pap an: Goi M 1a trung diém ciia BC, H 14 tryc tim tam giac ABC, K 1a giao diém cua BC va AD, E la

giao diém ctua BH va AC. Ta ki hiéu a,u—d lan luot 1a vtpt, vtep cta duong thing d. Do M la giao diém

cua AM va BC nén toa d6 cia M la nghiém cua hé phuong trinh:
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A
@

B K o
\
7]

—y—4=0 5
=y = 2 =M z;—l
3x+5y-8=0 » 1

AD wvubng gbéc véi BC nén a =@=(1;1), ma AD di qua diém D suy ra phuong trinh cia

AD:I(x—4)+1(y+2)=O<:>x+y—2=0.DoAlégiaodiémcﬁaADVéAMnéntQad(f)diémAlé
3x+5y—-8=0 =3
i o 77 Sk (3m)
x+y-2=0 y=-1
x—-y—-4=0 x=3
=
x+y-2=0 y=-1

nghiém cua h¢ phuong trinh {

Toa d6 diém K 13 nghiém ctia hé phwong trinh: { = K (3;-1)

T giac HKCE noi tiép nén BHK = KCE , ma KCE = BDA (n6i tiép chin cung AB)
Suyra BHK = BDK , viy K 1a trung diém cia HD nén H (2; 4)
Do B thuoec BC = B(t;t —4) , két hop v6i M 1a trung diém BC suy ra C(7 -3 —t)

_—

ﬁ(i—2t;t—8);A (6—t;2—t) . Do H 14 tryc tAm ctia tam giac ABC nén
_— =2
HB.AC=0<:>(t—2)(6—t)+(t—8)(2—t)=0<:>(t—2)(14—2t)=0<:>E

Do tS3:t=2:B(2;—2),C(5;1).Tacé:
AB=(1;-3),AC =(4,0) = n,, =(3;1),n,. =(0;1)
SuyradAB:3x+y—-4=0;4C:y-1=0
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Bai 13. Trong mit phing vdi hé toa dd Oxy, cho tam gidc ABC c6 truc tim H, phuong trinh duong thing
AHla 3x—y+3=0, trung diém cta canh BC la M3 ; 0). Goi E va F 1an luot 12 chan duong cao ha tur
B va C dén AC va AB, phuong trinh duong thang EF 13 x—3y+7=0. Tim toa do diém A, biét A co

hoanh d¢ duong.

(Pé thi thir THPT S¢ GD & DT Qudng Nam 2016)
Pap an: (Duwong tron (J) la dwong tron Euler)

B M c

Goi I trung diém AH. TG giac AEHF ndi tiép va bbén diém B, C, E, F cung thudc mot duong tron nén

IM 1 EF (doan ndi tim vudng goc véi day chung).

Taco: IEF = ABE (cung phu goc A hodc cung phu géc EHF) va ABE = %ﬁ/[\F - IME

= MEI = 90° = MFI = MET = 90"

Do d6 tir giac MEIF ndi tiép duong tron dudng kinh IM, tim 14 trung diém J ctia IM.,
(Puong tron (J) la dwong tron Euler)

Puong thing IM qua M va vuéng géc EF nén c6 phuong trinh: 3x+y—9 =0

I1a giao diém cua AH va IM nén toa do diém I 1a nghi€m cua h¢ phuong trinh:
by o o= 109

Puomng tron dudmg kinh IM ¢6 tam J(2;3) va bén kinh r=IM =+/10 nén c6 phuong trinh:

(x—=2)" +(y-3)" =10.
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Toa dd diém E 1a nghiém cua h¢ phuong trinh:

x=3y+7=0 x=3y-7 =5 =-1
{ g { ; {x hodc {x = E(5:4) hoge E(-1;2)
y

< =g
(x=2) +(y-3)"=10  |(y-3) =1
Vi A€ AH nén A(a;3a+3)
Taco: [A=IE & IA* = IE* & (a—1) +(3a-3) =20 > a=122

Vi A c¢6 hoanh d§ duong nén A(1+\/§;6+3\/§)

Cau 15 (Thpt - Minh Chau - 1in 2) Trong mit phang toa d6Oxy, cho tam gidc 4BC nhon
c6 dinh A(—1;4), tryc tim H . Puong thing AH cit canh BC tai M , dudong thang CH cat
canh 4B tai N .Tam duong tron ngoai tiép tam giac HMN 1a 1(2;0), duong thing BC di
qua diém P(1;-2). Tim toa do c4c dinh B,C cua tam gidc biét dinh B thudc duong thang
d:x+2y-2=0. Dapsd:B@4-1);C(-5;—4).

Ta thay t& giic BMHN ni tiép, suy ra I la trung diém ciia BH;
Bed = BQ2-2t;t)

Suyra H(2+2t;—1)= AH = (3+2t;—t —4),BP = (2t —1;~1 - 2)

Do H la tryc tdm cla tam gidc ABC A

= AHBP =0 (2t +3)2t -1+ (1 +4)(t+2)=0 < 52 +10/+5=0 = 1 =1

Suy ra H(0;1), B(4;—1), AH = (1;-3) ,dudng thing BC:x—3y—7=0 N

Duong théng AC:2x—-y+6=0.Tim dugc toad) C(-5;-4) .

Cau 16 (Thpt - C Nghia Hung) Trong mit phang véi hé toa doOxy,cho tam gidc dudng cao
AA’c6 phuong trinh x+2y-2=0 truc tam H(2;0) ké cac duong cao BB'va CC’ duong thang B'C’
c6 phuong trinh x-y+1=0 M3;-2) 1a trung diém BC .tim toa d¢ cac dinh A,B va C.
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at ca vi hoc sinh than yéu _.

Pap s6: B(3++/13;-2+24/13) C(3-+/13;-2-24/13).

Xét duong tron ngoai tiép Tam gidc ABC ké dudong kinh AN

=> M la trung diém HN = > N(4;-4)

J 1a trung diém AH = >MJ/ /AN va MJ L B'C/

Phuong trinh AN la x+y=0 =>toa d¢ A(-2;2)

=>1(1,-1)

BC c6 Phuong trinh {x =3
y=-2+2t

B(3+t;-2+2t)

IB=IA

=>B(3++/13;-2+213) C(3-/13;-2-213)

Cau 17 (Thpt - Nai Thanh - Quang Nam) Trong mit phang (Oxy), cho tam giac ABC c6
trung diém cua BC 1a M(3;-1), dudng thang chira dudng cao vé tir B di qua E(-1;-3) va duong
thang chira canh AC qua F(1;3). Tim toa d6 cac dinh ciia tam gidc ABC biét D(4;-2) la diém déi

ximg clia A qua tam duong tron ngoai tiép tam gidc ABC.

Pap s6: A(2;2) ;B(1;-1) va C(5 ;-1).
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at ca vi hoc sinh than yéu _.

N

+ Chimg minh dugc tir gidc BHCD 1a hinh binh hanh

+ Tim duoc H(2;0).

+ PT duong cao (BH):x-y-2=0.

+ PT canh (AC):x+y-4=0.

+Goi C(c ;4-c) thudc AC. Nho t/c trung diém suy ra B(6-c ;-6+c).

B nam trén BH nén ta c6 (6-¢)-(-6+c)-2=0 hay c=5. Suy ra : B(1 ;-1) va C(5 ;-1).
+ PT duong cao (AH) di qua H(2;0) va vuong géc BC 1a :x-2=0.

+ A la giao diém cia AH va AC nén A(2,2).

Cau 18. (Thpt - Yén Lac - Lin 1 - 2015) Cho A4BC 6 trung diém canh BC 1a M (3;-1)
, duong thang chua duong cao ke tu B di qua diém £ (—1,‘—3) va duong thang chua AC
di qua diém F (1,‘3) . Piém d6i xung cua dinh A qua tam duong tron ngoai tiép AABC la

diém D(4,’ —2) . Tim toa d6 cac dinh cua AABC.

Pip sb :A(Z,’2); B(l,‘—l); C(S,‘—l).
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Goi H la truc tam AABC thi <6 BHCD la hinh binh hanh, nén M la trung diém
HD=> H(2;0)

BH chua E(—l,’—3) nén (BH) x1—22= );_%Q(BH).'x—y—2=0

Do DC /| BH va D(4,’—2) thuéc DC nén (DC) x—y—-6=0

Do BH 1 AC va F(l,‘3)thu6c AC nén (AC) x+y—-4=0

Do C = AC N DC nén toa d6 C 1a nghiém cua hé x-ys6=0

x+y—4=0
Tim duoc C(5;—1)
M(3;-1) la trung diém cia pc nén B(1;,-1) = BC=(4,0) Do H 1a truc tam AABC nén
AH 1 BC = (AH):x-2=0
Do A= AH M AC nén toa do A 1a nghiém cta hé x-2=0 A(2,’2)

x+y—-4=0

Két luan: A(2,‘2); B(l,‘—l); C(S,’—l)

Bai 19 (Bic Ninh) trong mat phéng toa do oxy cho tam giac ABC can tai A, goi H 1a truc tam tam

gidc ABC, D 14 hinh chiéu ctua B 1én AC, M 1a trung diém canh BC, duong thing MD di qua diém E(-
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1 4
2 ;-1) va phuong trinh duong tron duong kinh AH 1a (x—f)2 +(y-2)P= % . tim toa do céac dinh

clia tam giac ABC biét rang diém A thudc duong thang d : x-y+1=0 ; hoanh d6 diém A 16n hon 3 va
tung d6 diém M nhé hon 2,

.....

ta co @=9003D€(K;KA) ; tacod ﬁ':@:%@ @)

) AAKD can — ADK = KAD
ta lai co -
ABMD can - MBD = MDB

tr (1) 3(2) suy ra KDA=BDM

— KDM = KDH + HDE = KDH + KDA = HDA =90° — MD 1 KD

c=5 A(4;5)
— A(c—1;¢) ; Ae(K;KA) — 11— 711 . 4
c - A(Z;Z) loai B -

goi D(a;b)—)@z(a—?;b—%) . ED=(a+2:b+1)

a2+b2—Ea—7b+20=0 21a+186-120=0
. | De(K) 2 o s s
KD 1 MD , ., 5 5 a+b*—=a-=b-10=0
a +b°——a——>b-10=0 4 2
4 2
b=2—>a=4 D(4;2)
- -
b:E—nz:2 D(E;2
17 17 17 17

Vi D(4 ;2) . ta c6 phuong trinh AD : x-4=0 ;
Phuong trinh AH : 2x-y-3=0

Phuong trinh BC : x+2y-4=0

Phuong trinh DH : y-2=0

Phuong trinh MD : x-2y=0
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M =MD AH = M (2;1)
B=HDNBC = B(0;2)
C=ADNBC= C(4;0)

Véi trweomg hop D con lai lam twong tu va loai vi diéu kién diém M,

Tam gidc - Puong tron ngoai ticp

193

Hoc toan kho hiéu , hiy hoe thdy Quang dé cim nhan sw khac biét




Hoc toén kho hiéu , hiiy hoe thiy Quang dé cam nhén sy khac biét




Cau 1: Trong mit phang véi hé toa d6 Oxy, cho AABC nhon ndi tiép duwong tron
(C) :x* +y> =25. Pudng thing AC diqua diém K(2;1). Goi M, N Ian lvot |a chan dudng cao

ké tir dinh B va C. Tim toa dd céc dinh cila aABC biét phuong trinh dwong thang MN 13
4x-3y+10=0 va diém A cb hoanh d6 am.

Bai giai

+) Goi giao diém cla Al v&i BM va dudng tron (C) lan lugt1a Pva D

+) Ta co:
51%7):647):%65
APM +MAP =90° <> APM +CBD = 90" = APM = ABC.
BNC = BMC =90° =0MNBC noi tiép
— NMB = NCB = APM + NMP = ABC+ NCB =90" = Al 1 MN
+) Phuong trinh duwong thang A7 :3x+4y =0
AIﬁ(C)EA:>A(—4;3) (Théa man ) hoac A(4;—3) (Loaivi x, <0)
+) Phuong trinh dwong thang AC:x+3y—-5=0
ACN(C)=A4va C=C(50)

ACAMN =M — M(~1;2)
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Phuong trinh duwdng thang BM 3x—y+5=0

BM r\(C) =B= B(—3;—4) (Théa man ) hoac B(O;S) ( Loai vi cung phia véi A4 sovéi MN )

o Vay A(—4;3); B(—4;-3);C(5;0).

Cau 2 : Trong mat phang vdi hé toa dd Oxy, cho aABC vudng tai A. Goi H 1a hinh chiéu

vudng goc clia A trén BC, céc diém M(2;—1),N [an lwot 13 trung diém cta HB va HC; diém
1 1) . . & e .
K —5;5 la trire tam clla AAMN. Tim toa d6 diém C, biétrang y, <0 va

Aed:x+2y+4=0.

Bai giai

M H

N C
+) Goi P latrung diém AH = MP |a dwdng trung binh cha AABH = MP /] AB= MP 1 AC
Laicd AH L BC= P latructdm AACM = CP 1 AM

Ma NK 1 AM = KN 1a dwong trung binh cla AHPC = HK = KP = AK =3KH
Aed:x+2y+4=0= A(-4-2a;a) véi a<0 vi y, <O0.

DH(2+2a;2—a)
3 3

=>a=-1=H(0;1)= 4(-2-1)

MH.KH =0
a<0

+) Phuong trinh duwong thang BC:x+y—1=0
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P(—I;O) = Phuong trinh duong thang AC:3x—y+5=0

ACNBC=C=C(-12)

e vay C(~1;2)

Cau 3: Trong mit phang véi hé toa d6 Oxy, cho AABC vudng tai A. Goi K la diém doi xirng

cla 4 qua C. Puong thang diqua K vudng gécvéi BC cat BC tai E vacét AB tai N(—1;3).

Tim toa d cac dinh ctia aABC biét AEB =45"; BK :3x+y—15=0;x, <3.

Bai giai

Goi CNNBK=H

Tacd BAK = BEK =0ABKE nbi tiép dudng tron dudng kinh BK = EBK = EAK = %ﬁ(

CAE = CNE

0ACEN noitiép = .
ANC = AEC =45°

EBK = EAK = CNE =n0BHEN noi tiép (l@?{ — CNE cling chan cung ]IE’)
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= ﬁ-]?V=B/E]\V=9OO = ABHN vubng tai H. Laico B/N71 =45 = ABNH vudng can tai H.

Phuong trinh dudng thing NC:x—3y+10=0

BH = NH = B(2;9) (Loaivi x, >3) hodc B(S;O) ( Théa man ).

ANC =45
= ANAC vubéng can.

NAC =90°

Ha AF L NC = NF =F(C; ma AF//HK:%zC—Fz

|= NF =FC=CH
= NH =3CH = C(2;4) = A4(1;2)

e vay 4(1;2),B(50),C(2:4).

Cau 4 : Trong mét phang Oxy, cho AABC khéng can cé phuong trinh canh AC: y—8=0.
Pudng phan gidc ngoai géc B cat dudng tron ngoai tiép AABC tai diém D, goi E g;—g la hinh

chiéu clia D 1én AB. Xac dinh toa dé dinh A, C biét phuwong trinh BD la:x+3y—-3=0.

Bai giai

Pudng phan gic trong géc ABC cit dudng tron ngoai tiép AABC tai diém F
BF 1 BD=1eDF =>DFNAC=M
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= M latrung diém AC va DF 1 AC

— Taco: DEA= DMA=90"

=0AMDE nbi tiép

— EAD = EMD ( Cung chan cung ET))

ma BAD = BFD => BFD = EMD

— BF//EM = EM 1 BD

= Phuong trinh duong thing EM :3x—y—1=0.

EMNAC=M :>M(3;8) = Phuong trinh duong thang DM : x—3=0.
BDNDM =D = D(3;0) = Phuong trinh duong thing AB:7x+y—1=0.
ABNAC=A4= A(-1;8)=C(7;8)

o vay A(-18),C(7;8).

Cau 5 : Trong mat phdng vdi hé toa dé Oxy, cho AABC. Goi M latrung dié BCva K |a
hinh chiéu vudng géc cia B lén AC. Gia sl M(O; —2),K(2;2), duong thang di qua diém A4 va
tdm dudng tron ngoai tiép AABC cé phuwong trinh A:x+1=0. Tim toa d6 cac diém B,C biét

diém B c6 hoanh d6 am.

Bai giai:
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Tacé: M latrung diém BC = IM 1 BC

—

BAC:%EE:ER‘:EIA?

— AKB O AIMB = ABK = IBM

— e~~~

& ABI +IBK = IBK + KBM
& ABI = KBM = BAI = KBM

Ma BM = MK = BAI = BKM
Goi AINMK =H

Vi BAI = BKM ( Géc chan cung)

—0ABHM noitiép = BHA= BKA=90" = BH 1 Al
Phuong trinh dudng thang KM :2x—y—2=0

KMNAl=H = H(—l;—4) = Phuong trinh dudng thing BH : y+4=0.

BM = MK

Cau 6 : Trong mit phang toa do Oxy, cho AABC. Goi E, F lan lugt la chan dudng vudng

goc ha tlr dinh B, C 1&én duong phan gidc trong géc 4, diém K la giao diém clia cac dudng thang
~, 1 a 2 z a a~ A N
FB va CE. Timtoa d6 cia AABC biét E(2;—1),K(—l;—5j va dinh A4 c6 hoanh dé nguyén nam

trén duong thang : 2x+ y+3=0.

Bai giai:
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' A} A
at ca vi hoc sinh than yéu |? |

Tacd: AE la phan giadc géc B]\CE B/AY?
BE 1 AE;CF 1 AF = BE//CF

Ma AABE U AACF :>£=£
AF CF

BE KB AE KB
_—_:>_—_

Vi BE//CF = = =
CF KF AF KF

= FAC

— AFEB (/D AFAK = FAK =90° = FA 1 AK

Vi KAJ_AE:>A(—1;—1) ( Chon) hoac A[—%;—%) (Loaivi x, eZ)

Cau 8 ( Chuyén KHTN Ha Noi — Quan hé vudng géc ): Trong mit phang vdi hé toa do Oxy,

cho AABC cé A(4;6),truc tam H(4;4),

trung di€ém M cla canh BC thudc duong thang

x+2y—-2=0.Goi E,F lanlugt la chan duong cao ha tir cdc dinh B va C cia AABC. Tim toa

dd B va C biétrang EF songsong véi dudngthang d :x—3y+5=0.

Hoc toan khé hiéu , hay hoe
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b e

B M
Goi N latrung diém AH = N(4;5)

=0AEHF nbi tiép dudng tron tdam N
OBFEC nbi tiép dudng tron tam M
= MN L EF

= Phuong trinh duwong thing MN :3x+y—-17=0

(2
55

. 14
Phuong trinh dwong thang BC : y +? =0
Goi O |3 tdm dudng tron ngoai tiép AABC

E:2W:>M=ATO:>0(35—3;%9]

2 2
Phuong trinh dudng tron ngoai tiép AABC 13 (C):(x—ﬁj +(y+2j =ﬁ
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BCA(C)=Bva C

at ca vi hoc sinh than yéu

33+34/185 -14

B

s
4

s
2
(12

Q

33— 3\/185 —-14

5

C[33+3\/18 .—_14]

5 75

B

Cau 8 ( THPT — C Nghia Hwng ) Trong mét phang véi hé toa d6 Oxy, cho A4ABC dudng cao

AA'cé phuong trinh x+2y—2 =0, triec tdm H(2;0). Ké cac duong cao BB'va CC"; duong

thdng B'C' cé phuong trinh x—y+1=0; M(3; —2) 1a trung diém BC. Tim toa d6 cac dinh cla

AABC.

Daps8: B(3++/13;-2+24/13), C(3-+/13;-2-2413) .

Bai giai:

Xét dudng tron ngoai ti€p AABC. Ké dudng kinh AN.

M latrung diém HN = N(4;4)

J latrung diém AH = MJ // AN va MJ L. B'C"'
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at ca vi hgc sinh than yéu

= Phuong trinh dudng thing AN :x+y=0= A(—2;2) = I(l;—l)

x=3+t

= B(3+1;,-2+21)
y==2+2t

Phuong trinh duong thang BC {

IB=1A:>B(3+J§;—2+2J§):>C(3—J§;—2—2J§)

Cau 9 (Thpt - Yén Phong 2 — Bic Ninh) Trong mét phang véi hé toa d6 Oxy, cho AABC
cé A(l;4). Ti€p tuyén tai 4 cla duwong tron ngoai tiép AABC cat BC tai D, duong phan gidc

trong clia A/D\Bcé phuong trinh x—y+2=0 c3t 4B tai E, diém M(—4;1) thudc canh AC . Viét

phuong trinh duong thang AB .

Papsé: AB:5x-3y+7=0.

Bai giai:

Goi AT la phan giac trong cla E‘E‘

Ta co: ZIT)=IZB\C’+§\M;M/B=C/DE+@

Ma BAI = CAI, ABC = CAD nén AID = IAD = ADAI cintai D= DE | Al

Phuong trinh dudng thang A7 1a :x+y—-5=0

Goi M ' 1a diém d6i xing clia M qua Al = Phuong trinh dudng thing MM ':x—y+5=0
Goi AINMM'=K = K(0;5)= M'(4;9)

AM ' = (3;5) la VTCP clia duding thing AB = @ =(5;-3) 1a VTPT clia dwong théng 4B

= Phuong trinh dudng thing AB:5x—-3y+7=0.
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Cau 10 ( THPT — Ly Thai T6 - Bic Ninh — Lan 1 — 2016 ) Trong mat phang vdi hé toa dd Oxy,
cho AABC vuéngtai A noiti€p dudng tron (T') c6 phuong trinh: x* +y* —6x -2y +5 = 0. Goi
H 13 hinh chiéu ctia A trén BC. Budng tron duong kinh AH cat AB, AC [an lugt tai M, N. Tim toa do
diém A va viét phuong trinh canh BC, biét dudng thang MN cé phwong trinh : 20x—10y -9 =0

va diém H cé hoanh d6 nhé hon tung dé.

Papsod: A(l;2);BC:2x+y—7=0

Bai giai:

(T) cotam 1(3;1) vabankin R=~/5

Do IA=IC=14C=1IC4 (1)

Duaong tron duong kinh AH c&t BC tai M = MH | AB=> MH // AC ( Cung vudng géc v&i
AB)=MHB=ICA (2)

Tacs m=m=%zz\7 (3)

TU (1),(2),(3) = Al 1 MN = Phuong trinh dudng thang Al :x+2y—-5=0.
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at ca vi hgc sinh than yéu

Ae Al = A(5-2a;a). Ma Ae(T):>(5—2a)2+a2—6(5—2a)—2a+5=0<:>{a

a=

Véi a= 2:>A( ) (Théa man vi 4,1 khac phia MN)

Véi a= O:>A( ) (Loaivi 4,1 cungphia MN)

Goi E latam duwong tron duwong kinh AH = E € MN = E(t;Zt—%)

Do E latrung diém

AH = H 2t—1;4t—§ = AH =| 2t - 24t—§ 2 — 44t—ﬁ
10 10 10

;=8

Vi AH L HI = AHIH =0=207 2214339 _g | 3

5 25 28

25

Vo’lt—§:H(E E)(Thoaman)
5 5’5

28 31 17
Véit=—=H Loaivi x,, <
705 (25 25j( Xy < V)

Tacod: AH = (g 2)Z>BC nhan n= (2;1) 13 VTCP

= Phuong trinh dudng thing BC:2x+y—7=0.

Cau 11 ( THPT — Tran Pha — Ha Tinh — Lan 1 - 2016 ) Trong mét phang véi hé toa do Oxy, cho
AABC vuébng tai B, BC =2BA. Goi E,F lan luot 1a trung diém BC, AC. Trén tia d6i cla tia FE

|dy diém M sao cho FM =3FE. Biét diém M(S;—l), duong thang AC c6 phuong trinh

2x+y—3=0, diém A c6 hoanh dd la mét s6 nguyén. Xac dinh toa dé céc dinh cia AABC.

papsé: A(3-3),B(1;,-3),C(L:1).

Bai giai:
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Goi BMnAC=1
Tathdy BC=2BA—= EB=BA,FM =3FE = EM = BC

AABC = ABEM = EBM = CAB = BM 1 AC

= Phuong trinh duwong thing BM :x—2y—-7=0

Toa dd diém [ 13 nghiém cGa hé phuong trinh:
13

2x+y-3=0 — 5 o

Ty Rt 3 =1 2;—2 = IM = E,é

x—=2y-7=0 11 55 5°5

)’=—?

3 5 5

Trong AABC tacé — = 12+ 12= 52:>BA=£BI
BI© BA~ BC~ 4BA 2
2 2
Mat khdc BI = (—§] +(—ij =ﬁ:>BA=£BI=2
5 5 5 2
a=3
Goi A(a;3-2a), taco BA* =4 (a—1) +(6-2a) =4 5a° ~26a+33=0<| ]
a=—
5
— (24
Do erZ:>A(3;—3):A]= _g;g

Taco AC =541 =(-24)= C(L1).

207

Hoc toan kho hiéu , hiy hoe thdy Quang dé cim nhan sw khac biét




o Vay 4(3;-3),B(1;-3),C(L1).

Cau 12 Trong mat phang vai hé toa dd Oxy cho tam gidc ABC nhon ndi ti€p dwong tron

(T) :x*+y* =9, AB < BC, duwdng tron tam B ban kinh BC cit dung tron (T) tai D khac C, cit

dudng thang AC tai F, biét rang dudmg théng DF ¢é phuong trinh: x+ y+4 =0va M (-2;1) thudc

dudng thang AB. Tim toa dd cac dinh A, B biét rang B c6 tung d6 duong.

—

T gidc ABCD ndi tiép duong tron tdm O nén ABD = ACD . Trong dudng tron tam ban kinh BC ta

céd F/'li) = 2F/'é\D .Suyra FBD = 2237), do d6 AB la duong phan giac trong clia coc ABD clia

tam gidc can FBD nén AB ciing la dwong cao, hay AB 1 FD

Puong thang AB qua M(—2;1) va budng géc véi DF nén cé PT: l(x+2)—1(y—l)=0
&Sx-y+3=0
Toa d6 cac diém A,B |3 nghiém cla hé:

x—y=-3 x=-3 _ [x=0

. 5 & hoac

X +y =9 y=0 y=3

B c6 tung dé duong nén: B(0;3), A(—3;0)

Cau 13 (1 diém) Trong mét phang véi hé toa d6 Oxy cho tam gidc nhon ABC noi tiép dudng

2 N . ) \ . A , 2 ~ N 9 _8
tron tam /, diém M (2;—1) la trung diém cua BC, hinh chi€u vubng gdc clia B 1én Al la D(??) .

Biét rang AC c6 phuong trinh x+ y —5=0. Tim toa d6 cac dinh clia tam gidc ABC .

Goi F 13 hinh chiéu vuéng goc cla A 1én BC, E I trung diém cla AB. Ta c6 ti gidc

BFDA ndi tiép dudng tron dudng kinh AB va ngii gidc BEDIM ndi tiép duwdng tron
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at ca vi hgc sinh than yéu

duwong kinh Bl suy ra ZDEM = Z/DBM = ZDBF = %ADEF (gdc ndi ti€p va géc & tam cung chan

1
mot cung) nén EM |a phéan gidc cla géc LDEF ,laicé FE = DE = EAB nén ME la dudng trung

trwc cla DF.

Puong thang ME qua M va song song v&i AC nén cé phuong trinh

x+y—1=0, F déi xirng v&i D qua ME nén F(?,?),W = (%,%) nén véc to phap tuyén cla

BCIa 1;(1;—3) suy ra phuwong trinh BCla x -3y —-5=0

] , x+y—-5=0
Toa do C la nghiém cua hé
x=3y-5=0
= C(5;0)
M Ia trung diém BC suy ra B(—1;-2)

AF qua F va vuéng goéc véi BC nén co
. 33
phuong trinh 3x + y —? =0
x+y-5=0

Toa dd A la nghiém cla hé 33 = A(1;4)
3x+y 5" 0

Bai 14.(THPT XUAN TRUO'NG NAM BINH ) Trong mét phang véi hé toa dé Oxy, cho hinh chit
nhat ABCD.Goi M 13 diém d6i xirng clia B qua C va N |13 hinh chiéu vudng géc clia B trén MD.Tam gidc

BDM noi tiép dudng tron (T) co phwong trinh: (36—4)2 +(y —1)2 =25 . Xac dinh toa do céc dinh
clia hinh chit nhat ABCD biét phuong trinh dudng thang CN 1a: 3x —4y —17 = 0; dudng thang BC di

qua diém E(7;0) va diém M cé tung d6 am.

+(T) cé tdm 1(4;1);R=5
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+ Do | 13 tdm dudng tron ngoai tiép tam gidc BDM va N,C 13 chan cac dwdng cao nén chirng minh

duoc: IM 1. CN

+ Lap ptdt IM qua | va IMJ_CN:4(x—4)+3(y—1)=0<:>4X+3y—19=0

) M(7;—3)
+ M la giao diém (T) véi IM: A,
M (1;5) (loai) /
+Duong thang BCqua M,Ecopt: x=7
+C 3 giao diém BCva NC :>C(7;1) ) c
LE
+ B d&i xtrng M qua C :>B(7;5) N /

+Dudng thang DC qua C va vudng géc BC : y=1
D(%:1)

D 13 giao diém (T) va DC:
L(—nn

Vi B,D ndm cung phia véi CN nén D(—l;l)

+Do BA=CD = A(-15)

Bai 15 : Cho A4ABC vudng can tai A. Goi M |a trung diém BC, G la trong tam A4ABM , diém
D(7;—2) | diém nam trén doan MC sao cho G4 = GD. Tim toa d6 diém A, 1ap phuong trinh AB,

biét hoanh d6 clia A nho hon 4 va AG cé phuong trinh 3x—y—13=0

HOU LOC THANH HOA
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Ix-y-13=D

Ny G M
D(7.-2)
A C
3.7-(-2)-13
Tacéd d(D;AG)zwzx/ﬁ
3? +(—1)2

AABM vuéng cdn = GA=GB = GA=GB=GD
Vay G |3 tdm dudng tron ngoai tiép ABD = A/@ = 2@ =90° = AGAD vubng can tai G.
Do d6 GA=GD =d(D;AG) =10 = 4D* =20
Goi A(a;3a—13);a<4
a=>5(loai
AD* =20 < (a—7)" +(3a-11)’ =20<:{ 3( )
a=
Vay A(3;—4)

Goi VTPT clia AB la 72, (a3b)
|3a —b|

S i m—
\/a2+b2.\/ﬁ ()
NA NM

AG  INA+ NG J9.NG* + NG
Ba-b] 3
Ja? +52 10 10

V&ib=0chona=1tacd: AB:x—3=0
V&i 3a=—-4b chon a=4,b=-3tacd AB:4x-3y-24=0
Nhan thdy véi AB:4x—-3y—-24=0

cos NAG = |COS (ﬁAB Mg )|

3ING 3

= 2
70 @

b=0

3a=-4b

M3t khéc cos NAG =

T (1) va(2) = <:>6ab+8b2=0<:>[
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[47-3.(-2)-24

d(D;AB)= e =2<d(D;4G) =10 (loai)

Vay AB:x-3=0

Cau 16 Trong mat phang toa dé Oxy, cho tam giac ABC can tai A cé trong tam G(2;2). Trung
e . 3.7 . . x > e s : e
diém cta canh AB la M E’E . Duwong tron ngoai tiép tam giac ACM cat duong thang AG tai diém

the hai 1a N. Biét dudng thang vudng goéc véi BN tai B cé phuong trinh x = -1 va diém N c6 hoanh do

nho hon 4. Tim toa d6 cac diém A, B, C.

TRUONG HAN THUYEN BAC NINH

Trong tam gidc ABC ta ¢6 MC =3MG = C(3;—1)

Ta c6 tam giac ABC can tai A nén dudng trung tuyén AG cling chinh 1a dudng phan gidcgdc Ama N 13
giao diém thr 2 cla AG vdi dudng tron ngoai ti€p AMC nén NM = NC. Ngoai ra AG cling 13 dudng
trung truc cha doan BC nén NB = NC. Do d6 N 13 tdm duwdng tron ngoai tiép tam giac BMC, duwong

tron nay tiép xdc dudng thang vudng géc véi BN tai B 1a A:x=—1

, 3
NM= NC nén N thudc duong trung truc cia MC c6 phwong trinh x -3y +E =0

Suy ra N(3t—%;tj.Ta cé d(N,A):NC voi Aix=-1
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=

:N(%;l] (do x, <4)

W e | M3
3t—5‘= 10t2—25t+T:>L:21:> 1
B N(T;ﬂ]

B 1 hinh chiéu cda Ntrén A:x=—1 nén B(—l;l),M |a trung diém AB nén A(4;6)

Cau 17 .Trong mat phang véi hé toa do Oxy, cho ABC ndi tiép dwong tron tam 1(2;2) )
diém D 13 chan dwong phan gidc trong ctia goc BAC . Buong thang AD cat dudng tron ngoai tiép
AABC tai diém thir hai la M (khac A). Tim toa d6 cac diém A, B, C biét diém J(—2;2) la tam

duéng tron ngoai ti€p AACD va phuong trinh dudng thang CM la: x+y—2=0

THPT GIA LOC HAI DUONG

Ta c6: MBC = MAC (cung chin MC)
MAC =KJC( K =JK 1 BC)

— KJC = MBC (1)

Ma MBC = MAC = BAM (2)

Lai c6: BAM = BCM (3) (cung chén BM)
KJC +KCJ =90" (4)
()+(2)+(3)+(4)=>JCLCM

:>JC:x—y+4=0:>C(—l;3)

IC =4/3* +(-1)" =410

ﬁ(4;0) 3CA:4(x+1)+O(y—3)=O Sx=-lvall:y=2

N=1JNAC= N(-1;2) = 4(-1L1)
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S at ca vi hoc sinh than yéu

(C):(x=2) +(y-2)" =10

M=CM L(C)=M(3;-1)

IM 1 BC (do cung cach déu BC) = BC:x—3y+10=0

B =BCm(C):B(%;?)

Cau 18 Trong mat phang toa d6 Oxy, cho tam gidc ABC vudng tai A va cé dwong cao AH. Goi
D va E lan lwot 1a trung diém AB va AH. Budng trung truc clia canh AB cat CE tai diém F(—l;3) .
Biét rang diém D c6 hoanh do la s6 nguyén va thudc duong thang 3x + 5y =0.Dbuong thang BC c6

phuwong trinh x—2y+1=0. Tim toa dé cac diém A, B, C.

THPT KIM SO'N

*)Goi FDN(BC)={I}

{D]//(AC)(D] 1 AB,AC L AB): | 13 trung diém cla BC.

DA=DB
*) ED//BC (ED |3 dwong trung binh AABH ) A
_EF _ED_2ED_BH ¥
EC IC 2IC BC
= FEH//FB= FB 1 BC

*) Phuong trinh BFIé:xTH:;Z3c>2X+y—1:O B

5 5
3

*) De3x+5y=0= D(5d;-3d) = FD(5d+1;-3d-3) va E(Sd—é;—w—gj
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*) BD L FD= FD.BD=0 = (5d+1)[5d—%)+(3d—3)[3d—%):0

d= 1 = D(—l;éj(nhan)
5 5

d= _4 = D(—ﬁ;gj(loai)

<:>34d2+7?4d+%=0 =N

*) D 13 trung diém AB = A(—%;gj
— (12 12
a8 -(2:0)-2 (10

11
= Phuong trinh AC: x+? =0

11
= Toa dd C théa man: x-—? = CK_I_SI;_%j
x=2y+1=0

Cau 19 Trong mat phang toa d6 Oxy cho tam giac ABC ndi ti€p dudng tron tam I. Phan giac
trong géc A clia tam giac ABC cat BC tai D va cit duong tron (1) tai E. Goi K 1a tdm dudng tron ngoai
tiép tam gidc ABD. Tim toa d dinh A cla tam gidc ABC. Cho biét K (1;1); £(0;4); phuong trinh

dudng thang AB1a x — y +3 =0 va diém B cé hoanh d6 duong.

DE THI THU THPT CUA 1 TRUONG NAO PO

Hoce tgan kho hieu , hiy hoe thay Quang dé cim nhéan su khac biét




Goi F 13 trung diém BD nén c6 KF 1 BD (Do K 13 tdm dudng tron ngoai tiép ABD) va

/BKD =2/BAD (Géc nhon ndi ti€p c6 sd do bang 1/2 s do géc & tam cung chan mot cung)
= 4BKF = ZBAD. Lai ¢6: LEBC = ZEAC = ZBAD

T cac diéu trén suy ra ZEBC = Z/BKF nén

/KBE = /KBF + /DBE = /KBF + /BKF =90’

Tl dé: BK | BE

Do phuong trinh dudng thing AB 1a x—y+3 =0 nén goi B(b;b +3) voi b>0

b=1

Ap dung BK.BE =0 ta co (b—l)+(b+2)(b—l)=0c>[b_ .

Chon duwgc b =1 suyra B(1;4)
Goi A(a;a+3) véi a#1 (tirpt dtAB)

Ap dung KA = KB c6

(a—1)2+(a+2)2=9<:>[a 12:,/1(—2;1)

Vay toa do diém can tim A(—2;1)

Cau 20 Trong mat phang v&i hé toa do (Oxy), cho tam gidc nhon ABC ndi ti€p dudng tron
tam 1(1;3) . Biét H(2;1), K(4; —3) [an lwot 13 hinh chidu vudng géc clia B, C trén dwong thang Al

va trung diém M cla BC ndm trén dudng thang 2x + y = 0. Tim toa d6 céc dinh cla tam gidc ABC.

A
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Goi P I3 trung diém cta HC va N 13 giao diém cla MP v&i HK. Khi d6 MP 13 dudng trung binh cla
ABCH = MP//BH ma BH | Al = MP 1 HK
Suy ra NP la dudng trung binh cia AKCH = MP |a trung tryc cla HK.

Phuong trinh dudng thang MP 1a x—2y—-5=0

, , x-2y-5=0 x=1
Toa do cua M la nghiém cua hé <

< M(1;-2)
2x+y=0 y=-2
Puong thang BC di qua M va nhan IM 1am vecto phap tuyén nén cé phuong trinh y = -2

Phuong trinh duwdng thang BH : x—2y = 0. Toa d6 diém B |a nghiém cla hé:

{y=2 @{x:—;:B(_4;_2)

x=2y=0 y=-
Do M I3 trung diém BC nén C(6;—2)
Phuwong trinh dudng tron ngoai tiép AABC : (x—l)2 +(y—3)2 =50

Phuong trinh duong thang Al :2x+y-5=0

Toa dd diém A |13 nghiém cda hé:

{2x+y—5=0 {y=5—2x x=1++/10,y=3-210

= =
(x=1) +(»=3)"=50  |(x=1)"+(2-2x)" =50 | x=1-+10,y=3+210

Vi AABC nhon nén A(l—\/ﬁ;3+2@)

Cau 21 Trong mat phang vai hé toa dd Oxy cho tam gidc ABC nhon ndi ti€p dwong tron
(T):x*+y* =9, AB< BC , dwdng tron tam B ban kinh BC c3t dudng tron (T) tai D khac C, cit
duong thang AC tai F, biét réng dudng thang DF c6 phuong trinh: x+ y+4 =0va M(—2;1) thudc

dudng thang AB. Tim toa dd cac dinh A, B biét rang B c6 tung d6 duong.
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4 N
at ca vi hoc sinh than yéu \ ? |

—

T gidc ABCD ndi tiép duong tron tdm O nén ABD = ACD . Trong dudng tron tdm ban kinh BC ta

cé FBD = ZF/'CTD .Suyra FBD = 21@, do d6 AB la duwdng phan gidc trong clia coc ABD cla
tam gidc cAn FBD nén AB ciing la duwdng cao, hay: AB 1 FD
Puong thang AB qua M(—2;1) va budng gdéc véi DF nén cé PT: 1(x+ 2)—1(y —l) =0

&S x-y+3=0
Toa d6 cac diém A,B |3 nghiém cla hé:

x-y=-3 [(x=-3_ _ [x=0
& hoac
xX*+y'=9  |y=0 y=3

B cé tung dd duong nén: B(0;3), A(—3;0)

Cau 22 Trong mat phang vdi hé toa dd Oxy, cho hinh thang ABCD vudng tai B va C cé AB > CD
va CD = BC. Dudng tron dudng kinh AB c6 phwong trinh x° + 1> —4x —5 =0 cit canh AD cta hinh
thang tai diém th( hai N. Goi M 13 hinh chiéu vudng géc clia D trén dudng thang AB. Biét diém N cd
tung d6 duwong va dudng thang MN cé phuong trinh 3x + y —3 =0, tim toa d6 cla cac dinh A, B, C,

D cuia hinh thang ABCD.
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+)N eMNm(C) = toa d6 N |a nghiém cda hpt:

3x+y-3=0
X+ —4x-5=0

, do N co tung do dwong nén N(%;%);Nl (2;—3)

+) Tt gidc BMND noi tiép = BNM = BDM = 45° = MN 13 dudng phan gidc goc BNA=> N, I
dim chinh gitra cung AB = IN, L AB véi 1(2;0) la tdm cla (C) = AB:y=0.

+) M = MN N AB = M (1;0), A, B I3 céc giao diém cta dt ABva (C)= A(-1;0) va B(5;0)
hodc 4(5;0) va B(-1;0).Do IM cung hudng véi 14 nén A(-1;0) va B(5;0)

$)AN :2x—y+2=0,MD: y=1= D = AN " MD = D(1;4)

MB=DC = C(5;4)

Cau 23 Trong mat phang vdi hé toa dd Oxy, cho hinh vudng ABCD va M la mét diém thudc
canh CD. Qua diém A dung dudng thang d vudng géc véi AM, d cat dwong thang BC tai diém N. Biét

rang trung diém cla doan thang MN 13 goc toa do O, I 1a giao diém cla AO va BC. Tim toa do diém B

ctia hinh vudng biét 4(—6;4),0(0;0),7(3;-2) va diém N c6 hoanh d6 am.
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m
N B 1 C

Chirng minh dwgc tam gidc AMN vudng can tai A.
MN :3x-2y=0, N(—4;—6)

BC:4x-T7y—-26=0,A4AB:7x+4y+26=0

Cau 24 Trong mat phang v&i hé toa dd Oxy cho tam gidc nhon ABC noi tiép duong tron tam |,
. . e (98
diém M(Z;—l) la trung diém cua BC, hinh chiéu vuéng goéc cua B l1én Al la D —;—g . Biét rang AC

c6 phuong trinh x+ y—5=0, tim toa do cac dinh clia tam gidc ABC.

Goi F 13 hinh chiéu vudng gdc cta A 1én BC, E 13 trung diém AB. Ta c6 t gidc BFDA ndi ti€p dudng

tron dudng kinh AB va ngii gidc BEDIM ndi ti€p dudng tron dudng kinh Bl suy ra
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ZDEM = Z/DBM = ZDBF = %LDEF (g6c nodi ti€p va géc & tdm cung chin 1 cung) nén EM 13

1
phén giac clia géc LDEF , laic6 FE = DE ZEAB nén ME la dudng trung tryc cla DF.
DPudng thang ME qua M va song song véi AC nén cé phuong trinh x+ y—1=0, F d6i x(*ng véi D

qua ME nén F[%—%),W = [%,%) nén vecto phap tuyén cta BC 13 ;1(1;—3) suy ra phuong

trinhBCla x-3y-5=0

x+y-5=0

:>C(5;0)
x=3y-5=0

Toa dd C la nghiém ctia hé {

M 13 trung diém BC suy ra B(—l; —2) . AF qua F va vubng gdc véi BC nén c6 phuong trinh

33
3x+y—-—=0
77
x+y-5=0
Toa d6 A 1a nghiém ctia hé 33 = A(L;4)
3x+y—?=0

Cau 25 Trong méat phang véi hé toa do Oxy, cho tam gidc ABC can tai A noi ti€p dwong tron

tam 1(0;5) . Duong thang Al cit dudng tron tai M(S;O) (M khac A). Budng cao qua C cat duong

1 P A S ,
tron tai N(—%;—g), (N khac C). Tim toa d6 cac dinh ctia tam giac ABC biét hoanh d6 di€ém B I&n

=
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at ca vi hgc sinh than yéu

| 13 trung diém AM = A(—S;lO)

AABC can tai A

=>AM la trung tryc cia BC = MB = MC , H la tryc tam = BH || MC (cung vudng gdc vai AC),
CH || MB (cung LAB) => t& gidc BMCH la hinh binh hanh, do HM | BC = BMCH la hinh thoi =>
BC la phan giac cua ]\7(:7\\/[ = BN = BM = ABMN céan tai B. Goi K |a trung diém MN

= BK J_MN(I). Mat khac tam gidc IMN c6 IM = IN = R = AIMN cantail = IK LMN(2) .

TU (1), (2) = B, K, I thang hang = BI 1 MN .

. (_4y _ 1(0;5
MN=[£;—6J pp) 4 1 ):ptBI:7x+y—5=O
575 L MN

B e BI = B(b;5-7b) = IB(b;~7b),IM (5;-5)
Tacéd: IB> =IM* < b* +49b* =50 = b=1=> B(1;-2)

BC {qua B (l; —2)

= BC:x-y-3=0
1L IM

Cau 26 Trong mat ph:?mg vdi hé toa dé Oxy, cho hinh chi¥ nhat ABCD. Goi M I3 diém d6i xirng

ctia B qua C va N Ia hinh chi€u vudng géc cta B trén MD. Tam gidc BDM noi ti€p dudng tron (T) co
phuong trinh (x —4)2 + (y —1)2 =25 . Xac dinh toa d6 cac dinh cda hinh chir nhat ABCD biét
phuong trinh duwong thang CN la: 3x —4y —17 =0 ; dudng thang BC di qua diém E(7;0) va diém

M ¢6 tung do am.

A B
! C
E
N
M
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+(T) c6tam 1(4;1); R = 5.

+ Do | 13 tdm dudng tron ngoai ti€p tam gidc BDM va N, C |13 chan cic dudng cao nén chirng minh
dugc: IM L CN

+Lap ptdt IM qua I va IM LCN: 4(x—4)+3(y—-1)=0<4x+3y—-19=0

M(7;-3)

+ M la giao diém (T) vdi IM: l:M(hS) (loai)

+Duong thang BC qua M, E c¢é phwong trinh: x =7
+ Cla giao diém BCva N =>C(7;1)

+ B d6i xitng M qua C => B(7;5)

+ Duong thang DC qua C va vudng géc BC:y = 1

D(9;1)

D 13 giao diém (T) va DC':
[D(—l;l)

Vi B, D ndm cuing phia véi CN nén D(-1; 1)

+Do BA=CD = A(-15)

Cau 27 Trong mit phang vé&i hé toa dd Oxy cho hinh chit nhat ABCD c6 dinh B thudc dudng
tron x° + y* =10, dinh C thudc dudng thing x+2y—1=0. Goi M I3 hinh chi€u vudng géc ctia B

oo X e 3.1 " . N . o
Ién AC. Biét rang cac diém N(—g;g),P(l;l) lan lwgt la trung diém cua AM, CD dong thoi B cé

hoanh dd duong, C c6 tung dd am. Tim toa d6 cac dinh cda hinh chit nhat.
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M

D P C

Goi Q 1a trung diém BM thi PCQN I3 hinh binh hanh nén NP//CQ, nén mat khac Q 13 tryc tAm trong
tam giac BNC nén CQ L BN suy ra BN _L NP.

— (8 4 . . 2 . . A 2
Tacd NP = (g,gj la mot vecto phdp tuyén cta dudng thang BN nén phuong trinh duwdng thang

BN la %(x+§]+i(x—lj=0<:>2x+y+1=0.TQa dd B la nghiém cua hé

5 5
-9
2x+y+1=0 y=-1-2x x=1 T
= = \
x2+y2:10 5x2+4x+9=0 y=-3 y—E
5

Suyra B(1;—3) vi B cd hoanh d6 duwong.

Goi C(1-2¢;¢)tacd CB=(2¢;-3—c),CP=(2¢;1~c)doCB LCPnén CP.CB=0
:>402—(3+c)(1—c):O<:>502+2c—3=0<:>c:—1vc:§

do C c6 tung d6 am nén C(3;-1)

suyra D(-1;3),4(-3;1)

vay 4(-3;1),B(1;-3),C(3;-1),D(-1;3)

Cau 28 Trong mat phang toa dd Oxy, cho tam gidc ABC can tai A c6 trong tam G(2;2). Trung

diém canh AB la . Pudng tron ngoai ti€p tam gidc ACM cat dudng thang AG tai diém thi hai la N.
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Biét dudng thang vudng gdc véi BN tai B cd phuwong trinh x = -1 va diém N c¢é hoanh dd nhé hon 4.

Tim toa do cac diém A, B, C

Trong tam giac ABC ta co MC =3MG = C(3;—1)

Ta c6 tam giac ABC can tai A nén dudng trung tuyén AG cling chinh 13 dwdng phén gidc géc Ama N Ia
giao diém th(r 2 cla AG vdi dudng tron ngoai ti€p AMC nén NM = NC. Ngoai ra AG cling 1a dudng
trung truc cla doan BC nén NB = NC. Do d6 N 13 tdm duwdng tron ngoai tiép tam gidc BMC, duwong
tron nay tiép xdc véi dwong thang vudng géc véi BN taiBla: A:x=—1

NM = NC nén N thudc trung trirc cia MC nén c6 phuong trinh x—3y+§=0

CAC BE VUONG GOC TRONG DE THAY QUANG BABY

s

)
[

Cau 29. Trong mit phang véi hé toa dd Oxy , cho tam gidc ABC c6 tdm dudng tron ngoai
tiép 1a 1(~2;1) théaman AIB =90" . Chan dusng cao ké tir 4 dén BC 1a D(~1;-1) , duong

thang AC di qua diém M(—1;4) . Timtoa do dinh A4, B biétrang A cé hoanh d6 duvong.

Lo giai
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Do 2179 =90°= A/C\B =45° = AADC vubng cdn = D
thudc trung trwvc AC = ID 1 AC.
Goi ACNID=FE

AC:x-2y+9=0

= E(-3;3).
ID:2x+y+3=0

Tac6ID = (-2) :>{

Goi A(2a—9;a)e AC—>C(3-2a;6-a).
Ta c6
DC.DA=0=(4-2a)(2a-8)+(a+1)(7-a)=0.

|:a 1= A(-51)=1

a=5= A(15),C(-71)

Phuong trinh duomng théng BC qua C(-7;1) va song song
v6i AD nén BC:x+3y+4=0
C6 14 = 5 nén phuong trinh dtron ngoai tiép tam gidc ABC la (x+2)" +(y—1)" =25.

x+3y+4=0 y=1=B(-T;1)=C=1

Toa d6 B thda man hé phuang trinh &
oa o BTG e priene i {(x+2)2+(y—1)2=25 y=-2= B(2-2)

vay A(1;5);B(2;-2).

PE 2

Cau 30. Trong mét phang véi hé toa do Oxy, cho tam gidc ABC ndi tiép (I,R) c6 toa do dinh
B(2;1). H I hinh chiéu cta B 1&n AC sao cho BH = R/2 , goi D va E I3n luot 13 hinh chiéu clia H Ién
cac canh BA va BC, dudng thang qua D va E c¢é phuong trinh 3x—y+5=0. Tim toa dd c4c dinh con

lai cGia tam giac ABC biét H thuéc d : 2x+ y+1=0 va H c6 tung dé duvong

Lo giai
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at ca vi hoc sinh than yéu

Trudc hét, ta cé dang thirc quen thuoc BA.BC =2R.BH (taritra tir A

abc 1
ong thtc — =—h ,.b
cong thirc TR )

Goi K la hinh chiéu cda B Ién DE (Tasé chirng minh K trung [ ) ta
¢6: BD.BA=BH’ = BE.BC — ABAC ~ ABED D

BK _BD _ BH’ 2R’ R

BH BC BABC 2RBH BH B H

Tasuy radugc BK =R, ma l?BT(zA/BT-szB\]:]EK
Vay ta duwoc BI 1 ED
Goi [ 1a hinh chiéucda B lén DE

DE=> I(~1;2) = Bl = R=+10 — BH =~/20
Goi H(t;-1-2t)= BH* =(2~1) +(2+2t) =20

_6 H(é._llj
ST s | 8T 5 )5 H(-23)

t=-2 | H(-2;3)

Phuong trinh dudng thdng AC 13 2x—y+7=0

b

A[—11+\/ﬁ_13+2\/ﬁ}

2x-y+7=0 5 5
Toa dd A, Cla nghiém hé ) ) =
(x+1)" +(y-2) =10 C(—u—\/ﬁ_m—z\/ﬂJ
s 7 5

o [(—11+4/41 13+24/41 —11-+/41 13-241
vay 4 ; ,C ;

5 5 5 5
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DE3

Cau 31 .Trong méat phang véi hé toa do Oxy, cho hinh thang vudng ABCD vudng tai A va B c6
phuong trinh canh CD : x+3y+5=0.Goi M la trung diém AB, H la chan cdc dudng vudng goc ké

tir A d€n MD, K |3 chan duwong vudng goc ké tir B dén MC, dudng thang AH cat duwdng thang BK tai

2 .
N(E;Zj . Tim toa dé céc dinh cta hinh thang ABCD biét diém M thuéc d :4x— y—1=0 va trung

. 5
diém E clla MB c6 toa do E(O;Ej .

Lo gidi:

Taco AAMD vubng tai A, AH la dudng cao
= AM?* = MH.MD B c
ABMC vuéng tai B— BM* = MK .MC K
Ma AM=BM do d6 MH.MD = MK .MC

Xét AMKH va AMDC ta cé: M

KMH chung
MH MK —>AMHK ~AMDC

MC MD A D

— MKH = IDH
T giac MKNH cé
MKN + MHN =90° +90° =180° — MKNH néi

tié'p—)]\?K\H=M/\i[

Ta c6 M/N71=ITD?I(=A7K\H)—>T&giécHN/D néi ti€p — MIC = NHD =90° — MN 1 CD
Phuong trinh dudng thang MN qua N vuéng géc CD1a MN :3x—y =0

4x-y-1=0

M(1;3
3x-y=0 - (’)

Toa d6 M la nghiém hé {
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. )
at ca vi hoc sinh than yéu \ ? |

Xg =2X, —X,,

—>B(—1;2)
Vs =2Yp— Yy

Vi E |a trung diém MB — {

X, =2X,, — X,

Vi M 13 trung diém AB— {
Yi=2Yy—Vs

- A(3;4)
Phuong trinh canh AD1a AD :2x+y—-10=0 —> D(7;—4)

Phuong trinh canh BCla BC:2x+y=0— C(l;—2)

Vay A(3;4);B(-1;2);C(1;-2); D(7;—4) la cac diém can tim.

DE4

Cau 32 . Trong mit phang vdi hé toa do Oxy, cho tam gidc ABC vudng tai A cé duong cao AH,

trung di€ém / clia AC, phuong trinh canh AC : x— y+1=0. Trén tia déi tia HA |8y diém D sao cho
HA=2HD. Tim toa dd céc dinh cla tam gidc ABC biét phuwong trinh dwdng tron ngoai tiép ABDI |a

(C):(x=2)" +y* =5 va dinh A c6 hoanh d6 duong.

Loi giai
Goi N 13 trung diém cla AH — IN |a dung trung binh D
IN L AH E’
AACH — H
CH =2IN
Xét AABC c6 HB.HC = AH? — 18 _ AL N
AH HC
AH=ND=2HD HB HD
Vi S =
HC =2NI ND NI A

suyra ABDH ~ ADIN —> BDH = DIN

—

— BDI = BDN + NDI = DIN + NDI = 90° = t gi4c
BDIA nbi tiép
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v

Toa do A, Ila ngiém hé {

x—y+1=0 x=1=y=2 A(1'2
(x—2)2+y2 =5:> -

X =2x,—x,=-1

Vi /13 trung diém AC nén {
Ye=2y,-y,=0

—C(-10)

Phuwong trinh AB qua A vuéng goc ACla AB:x+y—-3=0

x=1
x+y-3=0 y=2
Toa dé B la nghiém he ), o, — B(4;-1)
(x—2) +y =5 x=4
y=-1

Vay A(1;2);B(4;—1);C(—1;0) 14 cic diém can tim.

my
wu

Cau 33 Trong mét phang v&i hé toa d6 Oxy cho tam gidc ABC cantai A4 , diém B(I;Z) .
Vé duong cao AH ,goi I latrung diém clia AB , dwong vudng géc véi AB tai I cat AH tai N .
Lay diém M thudc duvong AH saocho N latrung diém cla AM . Diém K(—2;—2) la trung

diém cia NM .Tim toa do diém A biét A thudc dudong thang x+y—3=0

L& gidi
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AABM c6 IN |a dwdng trung binh, nén BM //IN
do d6 BM vuéng géc AB = t& gidc INMB la hinh

thang

Ké KP vudng goc véi AB = KP s& 13 dudng trung
binh cta hinh thang INMB (vicé KP song song 2
ddy va di qua trung diém ctia MN )= P 13 trung
diém cia IB

Xét tam gidc KBI c6 KP vira la dwdng trung tuyén
vlra 1a dwong cao nén AKBI can= KB = KI

I 13 diém thudc duong tron tam K (-2;—2) béan
kinh KB =5= (K,KB):(x+2) +(y+2) =25
Goi /(x,y) = A(2x—1;2y —2) = thay vao dudng
théngdiqua 4 tacé (2x—1)+(2y—-2)-3=0

hay x+y—-3=0 (2x-1)+(2y—-2)-3=0

Giai hé :

{(Hz)2 +y+2 =25 {x= 1,y =2(loai)
x+y—-3=0 x=2,y=1(tm)
= 4(3;0)

PE6

Cau 34 .Cho hinh vudng ABCD tam K , M 1a diém di déng trén canh AB . Trén canh
AD |3y diém E saocho AM = AE , trén canh BC |3y diém F saocho BM = BF , phuong
trinh EF : x—2=0.Goi H la chan duong vudng goc ké tir M téi dudng thang EF .Tim toa do

céc dinh cda hinh vubng ABCD biét phuong trinh dwdng tron ngoai tiép tam giac ABH

lax® +y* +4x—2y—15=0va tung d6 diém A va diém H duong.

Lo giai

231

Hoc toan khé hiéu , hiy hoe thay Quang dé cam nhan sw khac biét




Do ABCD la hinh vudng nén 2 duwong chéo vudng A M B

gdc (tinh chat) = AKB = 90"

Tam gidc AME vuéng can tai
A= AME = AEM = 45" 2

T& gidc AMHE ndi ti€p nén MHA = MEA = 45" ¢

T gidc ABFH noi ti€p nén MHB = MFB = 45°

Tam gidc BMF vudng can tai

B = BMF = BFM =45’

= AHB = AHM + BHM =90’
= ABHK |3 1 giac néi tiép

BF = DE

Taco = BFDE la hinh binh hanh
BF /| /|DE

Ma K 1 trung diém cGa BD r6i nén K cungla trung

diémclia EF ,dodé K thuéc EF .Técla H,K 13

giao diém cla dudng tron d3 cho va dwong thang EF

Toadd K, H thda man

x=2=0
X+ +4x-2y-15=0

:{x=2,y=3 :[H(z;.%)

x=2y=-1 | K(2-1)

Goi N latrung diém AB.Suyra N |atam dudng tron dudng kinh AB
Do dé N(-2;1)
Tacé: KN =(-4;2)

Puong thang AB diqua N vavuéng géc véi KN nén phuong trinh AB:2x—y+5=0
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24y +4x—-2y-15=0 =0,y=5
X +y +4x-2y @x v

Toa dd diém A4 va B 1a nghiém cla hé
x=—4,y=-3

2x—y+5=0
Ma tung d6 diém A duwong. Suy ra A(O;S),B(—4; —3)

X, =2x,-x,=22-0=4

Ta cé: K trung diém AC :>{ = C(4;—7)
yC=2y1—yA=2.(—1)—5=—7
X, =2x,—x,=22+4=8

Ta cé: | trung diém BD = P re :>D(8;1)
Vp =2y, —y, =2.(-1)+3=1

vay A(0;5),B(—4,-3),C(4,-7),D(8&1)

bE?7

Cau 35 Trong mét phang Oxy cho tam gidc ABC cantai 4 c6 diém
Ae (C) cx? +y2 —2x+4y—-20=0, diém B(1;3) , duwdng cao AH . V@& dudng tron (C) tdm
A bankinh R< AH . Tir B ké dudng ti€p tuyén cla (C') tai tiép diém M . Poant hing MH
cat (C') tai V . Cac diém I,K theo thi ty | trung diém cia AN va AC .Tim d6 cac diém A,C

biét rang duong thang IK cé phuong trinh x+3y+8=0 va AN diqua E(1;7) vay, <0

L&i gidi
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Nhan xét : V&i hinh vé trén ta thay rang CN vudng géc AN,

mot tinh chat rat quen thudc trong bai todn oxy hién nay,
Viéc cla chung ta |a chirng minh diéu d6 ? Khi d6 IK vudng

goc AN A

=> Viét duoc phuong trinh dwong thang AN

Ta thay céc géc ky hiéu 13 1 bang nhau : M; = N; vi AMN 13 4 .
1fE
tam gidc cin tai A, M, = B, do AMBH ndi tiép, B, =C, do N
1 i
tam gidc ABC can . VAy C; = Ny => T gidc ANHC ndi tiép => B H C

Géc CNA = GAc CHA = 90°, => IK vudng goc AN .

BUOC 2 : Tinh todn :

Viét phuong trinh duwong thang AN qua E(1,7) va vudng
gocvoilK: 3x—y+4=0

Toa dd A la nghiém cla hé :

3x—y+4=0 VA ‘4 4.
Sy Dy +dy—20=0 > >
X +y —2x+4y-20= x=-3p=-5

Chon A(-3,-5) => AB? = 20
Tham s6 héa diém I(a,b) =>3a—-b+4=0

Tacod:AB=AC=2Al=>AB’=4AI’=>20=4.[(a+3)*+ (b +5)*] =20
a=-5
= K(-5,-1)= C(-7,3)
a—3b+4=0 h=-1
iai hé : =
4(a+3)* +(b+5)*]1=20 a=1
b=-3=K(,-3)= C(5,-1)

Vay A(—3, —5), C(-7,3)hodc C(5,-1)

A

DE 10
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Cau 36. Cho diém A thudc Elip (E) cé tam sai e = 4/5, tiéu cy [a 8 . Qua diém A v& mot hinh
vudng ABCD c6 tam 13 1(2,1) .Diém G thudc canh BC . Diém H thudc canh CD sao cho L/ GIH = 45°.
M 13 trung diém cla AB . Tim toa d6 céc dinh hinh vudng va toa do diém G . Biét rang dudng thang
MG vudng goc véi (d) : 5x +y + 7 = 0. Diém K(-5,-2) thudc dudng thang AH .Biét y, nguyén duong .

L&i giai : Cau nay c6 cach chirng minh hinh hoc thuan tidy, cdc em theo ddi video sau :

https://www.youtube.com/watch?v=uhggle-

OwdA&index=2&list=PLOE2nwWdLO GydXQFMk8nTbOwubFTbt3I

Nhan xét , bai todn cho hinh vuéng , nén ta hoan toan cé thé chuin hda dd dai canh hinh vuéng la 2
(don vi d6 dai) — Mbi don vi 1a bao nhiéu trong thuc t& ta khdng can quan tam , dé thay tinh chat cla
hinh vudng s& khdng thay d8i néu ta lam nhu sau .

Chon hé truc véi B(0;0);C(0;2);4(2,0); D(2;2) = M(0;1).

Goi G(0;x); H (25¢); AH = (0;¢) = (0;1)

22 . -
b (e-1)(1-0)] 1 G[O’_t ) MG:(O;QJL(OJ).
= 3 > =E<:> !, = t = MG 1 AH.
Yt (=1 e (1-0) o) G-
2C=8 2 2
Tacd { e 4:>a2=25:>b2=9:>(E):x—+y—=1.
—= 25 9
a

Phuong trinh duong thang AH : x—5y-9=0.

Toa dd A la nghiém cla hé

5 9 =S (5y+9)2 2= 9= 4(5;0)= C(-1;2).
G0 NP T 1] i

x=5y-5=0 25 9

Phuong trinh BD qua I vudng géc AC la 3x—y—5=0. Goi B(b;3b—5) = D(4—b;7—3b).

€6 AD=BC =b=1vb=3= B(3;4);D(,-2)v B(1;-2); D(3;4).

Cau 37: Oxy cho 2 dudng tron (Q),(Q’) giao nhau tai A, B(3;0), ké tiép tuyén chung CD, Diém
C thudc Q, diém D thudc Q' , Qua B ké cat tuyén song song véi CD cat (Q) tai E cat (Q’) tai F.

235

Hoc toan kho hiéu , hay hoc thay Quang dé cam nhan sy khac biét




ECAFD tai I e x+y+3=0.DANEF taiM, CANEF taiN. Bigt S,y =20 . Timim, N.
Biét rang CD vudng géc véi dudng thang : 2x—y +10=0

QCla trung tryc ED
Q’D la trung tryc BF

= CD =%EF

Do CD // EF nén CD la dudng trung binh
AIEF
ClI=CE=CB
=
DI = DF = DB

alCD =aBCD(c_c¢_c¢)
IB 1 EF//CD

= CD la trung truc IB
= (1;-4)
IB1CD=IB:2x-—y—-6=0

MN:x+2y-3=0

IB(2;-4) = IB =25 =
{MN=4I=2JB

Goi J = ABACD = JD* = JA+ JB = JC> = JB = JC = BM = BN =2/5

= aIMN vudng can tail = IM = IN =210

Goi M(3-2m,m) = N(2m + 3;—m)

Do IM :2\/ﬁz>|:m =2 :>|:M(—1;2):> N(7;-2)
m=-2 | M(7;-2)= N(-1;2)

Ja [1E=.M LN T:2)
| 103-4), M(7:-2), N(-1;2)
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Cau 38: Cho AABC c6 dudng cao AH. Cho diém A thudc dudng thang: 5x - 2y — 1 = 0. Qua
H ké duong thing qua E, F sao cho AEB =90°, AFC =90°. Goi M(-2;3) I3 trung diém BC, N(-1;1) I3

trung diém EF. Tim phuong trinh BC.Biét diém A thudc dudng thang : 5x—2y—1 =0, H thudc dudng
tron: (x+1)* +y* =16

Tinh chét : Ta nhin thay AN vudng géc véi NM
Chirng minh :

Xét 2 tam giac AEF va ABC c6:

AEF = ABC do t& gidc AEBD ndi tiép

AFE = ACB do t( gidc ACFD ndi tiép

AN 3 trung tuyé&n tam giac AEF , AM I3 trung tuyén trong tam giac ABC

Xét tam giac ANF va AMC déng dang vi c.g.c

ANF = AMC = T giac AMDN ndi ti€p (tinh chat géc ngoai )

Tinh toan :

Duong thang AN qua N va nhan véc to MN = (1,-2) 1a véc t& phap tuyén : x—2y +3=0
= A(1,2)

Dudng tron ngoai tidp td gidc (ANHM) : x° +y2 +x-5y+4=0
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Piém H |3 giao diém cla 2 dudng tron (C) va (ANHM) = 7 48

BC:x—y+5=0

Dép 56 : c6 2 duwdng thang B,C qua H,M :
BC:3x-11y+39=0

Cau 39: Trong mat phang véi hé toa do Oxy, cho hinh vuéng ABCD c6 A(4;6). Goi M,N

lan luot 13 cac diém ndm trén cac canh BC va CD sao cho MAN = 450,N(—5;8) va duong thang

MN c6 phuong trinh 38x+y+182 =0. Tim toa d6 céc diém B,C,D

A D
E
N
1
H
F
B M C

Goi E=BDNAN,F=BDNAM,I = ME N NF.
Ta c6 MAN = NDB = MBD = 45" nén hai tr gidc ADNF', ABNE néi tiép.
Do d6 ME L AN, NF 1. AM = I 13 trwctdam AAMN = AI 1 MN.

Goi H=AI n"MN. Tacé ABME, MNEF 13 cict& gidc ndi tiép nén AND = AFD = ANH

= AAND = AANH. Do d6 D la diém d6i xirng cia H qua duong thang AN.
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84 98

Tw AHJ_]\/./NEH:H[—E,E]. Do D la diém ddixing cla H qua dudng thang AN.

nén ta tim dwoc D(—4;10).

Tacé AD=DC =45, DN =+/5 = DC =4DN = C(~8;2). Tt AB=DC = B(0;-2)

Bai 40.Trong mat phang toa do Oxy, cho tam gidc nhon ABC. Puwong phan giac trong BD cd

. 1
phuong trinh x+ y—2 = 0. Dudng trung tuyén BN c6 phuong trinh 4x+5y -9 =0. Diém M(Z;E]

3 v 15 ~ 7 2
nam trén canh BC. Ban kinh dwong tron ngoai tiép tam giac ABCla R = ? . Tim toa d6 cac dinh A, B, C.

(Dé thi thi Trwerng THPT chuyén Hiing Vrong - 2015 - 2016)

4x+5y-9=0

B(1;1
x+y-2=0 v, (’ )

Pap an: Toa d6 diém B 1a nghiém cla hé: {

Phuong trinh BCdiquaBvaM: x+2y—-3=0
Goi M' |13 diém d&i xirng v&i M qua BD thi M'e BA
Phuong trinh dudng thang MM' qua M, vudng géc BD :2x—2y—3=0

. 71 . 3
H la giao diém MM' va BD suy ra H(Z,Z] .Ta ¢6 H la trung diém MM' nén M'(E;Oj

Phuong trinh BAquaBva M" 2x+y—-3=0.

Goi toa dd A(a;3—2a)e BA;C(3-2b;b) e BC

N I3 trung diém AC thi N(3_2b+a-3_2“+bj

2 72
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A
at ca vi hgc sinh than yéu ?

3-2b+a 3-2a+b

-9=0=>b=3-2a

Vi Ne BN = 4. +5
2 2

Suyra A[%;b];C@—Zb;b) = N(#;bj. Phuwong trinh ACla y =5

9-5b
Phuong trinh dwong trung truc AC vudng géc AC tai N cé dang x = ——

(d)
Goi E 13 trung diém BC suy ra E(2—b;%)

Phuong trinh trung truc BC di qua E vudng géc BC cé dang: 2x — —7_—25b = O(d ')

Goi | 13 tAm dudng tron ngoai tiép AABC thi | 13 giao diém (d) va (d') nén cé toa dd la nghiém cla hé:

7-5b

2x—y—-——>—=0
9-5b
2 L2222y
9-5b 4
X=—
4
9-5b 15 b=-1
Taco: Bl =|——-1l|=—<
4 6 b=3

+Voib=-1= C(S;—l) théda man M thudc canh BC. Suy ra A(2;—1)
+Voi b=3= C(—3;3) , M khéng thuéc canh BC, loai:

vay 4(2-1),B(11),C(5-1)

Bai 41.Trong mé&t phang véi hé truc toa dd vudng goc Oxy, cho tam gidc ABC ¢ A(4;6) truc
tam H(4;4), trung diém M cua canh BC thudc duong thangA:x—2y—1=0. Goi E, F [an lwot 1a chan
dudng cao ha tir cac dinh B, C cla tam gidc. Tim toa dé cac dinh B, C biét dudng thing EF song song V4i
duongthang d :x—-3y+5=0.

(P& thi thir Trwérng THPT Chuyén KHTN Ha Néi - Lén 1 - 2015 - 2016)

Pap an: Goi |, M lan lwot 13 trung diém cha AH, BC. D& thay cac

diém A, H, E, F cung thudc dudng tron dudng kinh AH, ¢ tdm 13 |;

con cac diém B, C, E, F cung thudc dudng tron dudng kinh BC, cé
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at ca vi hgc sinh than yéu

tadm 13 M. Vi EF |a day cung chung cla hai dwdng tron nditrén nén IM 1 EF , kéo theo IM L d. Tr d6,
viét duoc phuong trinh duong thang IM :3x+y—17=0.Do M =A(\d nén suyra M(5;2).
Dudng thang BC vudng géc AH, diqua M nén BC:y—2=0.Tu d6, goi toa do diém B(b;2) thi toa do
C(10-5;2). Vi BH L ACnén AC.HB =0, suyra (6—b).(b—4)+(-4).(-2) =0, tir d6 tim duoc
b=2 hoac b=8.

Suy ra B(2;2),C(8;2) hoac B(8;2),C(2;2)

Bai 42.Trong mat phang v&i hé truc Oxy cho tam gidc ABC c6 géc A t. Hay viét phuong trinh cac
canh tam gidc ABC biét chan 3 dudng cao ha tir dinh A,B,C [an luwot c6 toa dé la:
D(—l;—2),E(2;2),F(—l;2)

(Pé thi thir Trwerng THPT chuyén Lé Quy Bén - Khdnh Hoa - 2015 - 2016)

Pap an:
Trwdc hét ta chirng minh rang khi AABC tu & A thi A tdm vong tron ndi ti€p ADEF .

That vay: Do 2t giac ndi ti€p BDAE va DCFA ndi ti€p nén:

H
ADE = ABE =90° — BHF
= ADE = ADF
ADF = ACF =90° - FHB F
Hay DH la tia phan giac goc FDE. Tuong ty nhu vay ta cling c6 EA la
phan giac clia géc DEF suy ra A 13 tdm vong tron ndi tiép ADEF .
Phdn giac trong va ngoai tai D: d,:3x-y+1=0; ¢ 5 C

d,;x+3y+7=0
Phan giac trongvangoaitai E: ¢ : x—2y+2=0; e:2x+y—-6=0
Phén gidctrongvangoaitai F: f :x+y—-1=0; f,:x—y+3=0
Vi AABC c6 géc A tu thi 3 canh BC, CA, AB clia n6 c6 phuongtrinh la: d,, ¢, f,

Vay BC:x=3y—-7=0; CA:x-2y+2=0; AB:x+y—-1=0
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Bai 43.Trong mat phang v&i hé toa dd Oxy cho tam gidc ABC ndi tiép trong dwong tron tam |, cd
dinh A thudc dudng thang d :x+ y—2 = O,D(Z;—l) I3 chdn duwdng cao clia tam gidc ABC ha tir dinh A.
Goi diém E(3;1) I3 chan dudng vudng goc ha tir B xudng Al; diém P(2;1) thudc duong thang AC. Tim

toa d6 cac dinh cla tam gidc ABC.

(Pé thi thir Trwerng THPT chuyén Lé Quy Pén - Khdanh Hoa - 2015 — 2016)

Pap an: Goi M 1a diém d6i xirng clia A qua l.

Tacd6 BCM = BAM = EDC (Do t& giac ABDE ndi tiép). Tir d6 suy

A
ra DE//MC ma MC L AC = DE 1. AC .Tacé: DE =(1;2)
Phuong trinh AC:l(x—2)+2(y—1)=0<:>x+2y—4=0.Ta c6
{A}zdﬂAC. Toa dd cia A théa hé phuong trinh EI 3
+2y-4=0 =0 B c
TS T S 4(0,2) D
x+y-2=0 y=2

Ta cb EZ(Z;—T)),E:(S';—I)
Phuong trinh BE :3(x-3)—(y-1)=0<3x—y—8=0

Phuong trinh BD:2(x—2)—3(y+1)=0<:>2x—3y—7=0. {B}zBEﬁBD

17
3x—y-8=0 T 17 5
Toa dd cla B thda hé phuong trinh & =B —;——
2x-3y-7=0 _3 77

7

Ta cb {C} = AC N BD nén toa d6 cla C théa hé phuong trinh

L2 26
+2y-4=0 7
ey = 7:>C[§;l]
2x+3y-7=0 1 77
7
Két luén: A(o;z),B(E;—éj,C(é;lj
777 77
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Bai 45.Trong mét phang vé&i hé toa dd Oxy, cho tam gidc ABC ¢ dinh 4 (—1;2) , tdm duong tron
i 3 A . i . o x
ngoai tiep [ 5;2 , tam duong tron noi tlepK(Z;l) .Tim toa d6 dinh B biét x, > 3.

(Pé Thi Thir THPT Chuyén Nguyén Hué 2016 Lén 1)

Pap an: Goi D 13 giao cla AK v&i dudng tron (1).
Phuong trinh duong thang AK la: x +3y —5=0

Ta c6: KBD = %(ABC + BAC) = BKD .Do d6 AKBD cén tai D.

Goi D(5—3a;a)thu6c AK.ViDkhacAnén a #2 .Tacé:

3 2 3 2 a:2(L)
ID2=IA2<:>(5—3a——j +(a—2)2=(—1——j +(2-2) |
2 2 a=—(N)
2
71
Suyra D| —;—
”y (2 2) A
Goi B(x,y)vc’rix>3, ta co hé:
3’ 25
_ A +(y_2)2=_ 2 2 _
{IB—IA 2 4 X' +y*=3x-4y=0
= = C
DB = DK 7\ 1Y 5 ¥ +y' =Tx—y+10=0 B
X——=| +|ly——=| ==
2 2) 2
x4+ )" =3x-4y=0 x=4y=2 (M)
= 5 5 D
4x-3y-10=0 x=giv=—3 (L)

Vay B(4;2)

Bai 46. Trong mat phang véi hé toa do Oxy, cho hinh vuéng ABCD ¢ dinh C(2; —5) va ndi tiép
dwdng tron tAm |. Trén cung nhoé BC cla dudng tron (1) 18y diém E, trén tia d6i cha tia EA 1y diém M sao

cho EM = EC . Tim toa dd dinh A, biét dinh B thudc dudng thang d : y —2 =0 va diém M(S;—3).
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at ca vi hoc sinh than yéu

(D& Thi Thir THPT Chuyén Phi Yén 2016 Lén 1)

Pap an: BE cit CM tai F.

AC I dudng kinh ctia (1) nén AEC = 90° = CEM = 90"
Suy ra tam gidc ECM vudng can tai £ = ECF =45

ABEC la ti gidc ndi ti€p nén CEF = CAB = 45" (ACAB vubng cén)

Suy ra AECF vudng can tai F.

EF 13 dwdng cao cla tam gidc cdn ECM = F 13 trung diém i« 8
.
CM. ™ E
x\\
N 2 . N l x \\‘ F
buong thang BF di qua F, nhan vecto ECM =(3;1) lam vecto

phap tuyén.
=>Phuwong trinh BF :3x+y—-11=0

Toa do cla diém B théda man hé:

{j}szy:—ol 1=0_ (3:2)
Tacé: CB = (1;7). Do dé duwong thang BC qua B va nhan vecto n= (7;—1) lam vecto phép tuyén.
Phuong trinh BC :7x—y—-19=0

AB qua B va nhan CB= (1;7) lam vec to phap tuyén.

Phuong trinh AB:x+7y—-17=0

Goi A(17-Ta;a)e AB.Tac6: AB=BC < \|(14-7Ta) +(a—2)" =50

5 a
Sa —4a+3=0
a:

A va M ndm khac phia so véi BC nén (7x, -y, —19)(7x,, —y,, —19) <0

a=1=A(10;1)=(7x, -y, -19)(7x,, — y,, —19) > 0 (loai)
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a=3= A(-4;3)=(7x,-y,-19)(7x,, —y,, —19) <0 (théa man)

Vay A(—4;3)

Bai 47. Trong mat phang vdi hé toa dd Oxy, cho AABC ndi ti€p trong duwdng tron tam I; c6 dinh A
thudc duong thang (d):x+y—2:0,D(2;—1) I3 chadn duong cao cha AABC ha tir dinh A. Goi
E(3;1) 13 chan dwdng vudng goéc ha tir B xudng Al; diém P(2;1) thudc dudng thang AC. Tim toa do

cac dinh cia A4ABC.

(D& Thi Thir THPT Chuyén Bién Hoa Phu Tho 2016)

Pap an: Goi M 13 diém d6i xirng clia A qua l.
Ching minh DE //CM = DE L AC. DE =(1;2)
Phuong trinh duong thang ACla x+2y—-4=0

. , x+2y-4=0
Toa do diém A théa méan = A(O;2) B

x+y-2=0

AD(2;-3); AE(3;-1)

Phuong trinh dudng thang BE1a 3x—y—8=0

Phuong trinh duwdng thang BD 1a 2x—3y—7=0

3x—-y—-8=0 _
Toa dé diém B théa man { T 33(1_7._5j

2x-3y-7=0 777
+2y-4=0

Toa d6 diém C thda man rrey =C §,l
2x-3y-7=0 77

Bai 48. Trong mat phang v&i hé toa dd Oxy cho dudng tron tam | ngoai tiép tam gidc ABC. Diém

11 . 4 22 ’ s .
E(E,Ej la trung diém canh AC va H(—g;?] Ia hinh chiéu vuéng géc cua A trén duong thang Cl,

biét dwdng thing BC c6 phuong trinh x+ 3 —4 = 0. Tim toa d6 cac dinh cla tam gidc ABC.

(Pé thi thir THPT S6 3 Bdo Théng Léo Cai 2016 Lén 1)
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Pap an:

Tacé: EH = (—%,%) suy ra phuong trinh dwong thang EH :3x +y—2=0.

F =BC N EH => toa dd diém F la nghiém cuia hé

3x+y-2=0 x=-1 N
Y o :>F(—1;5):>EF:ﬂ
x+y—-4=0 y=35 2
Ti giac ndi tiép dudng tron dwong kinh Al nén IHE = IAE = FHC (1)

IAE = IBE

Laic6 § ICB =IBC (2). T (1) va (2) suyra EBF = EFB = AFEB cantai E
EFB=CFH + FCH

:EFzAEzEBz@:AFJ_FB:AFJ_BC

Suy ra dudng thang AF di qua F va vudng géc v6i BCla: x—y+6=0. Goi A(t;6+t) € AF

2 2
N P B L J(i_t) (L) 20

2 2

t
<:>2t2+10t+8=0<:>[
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at ca vi hgc sinh than yéu

Véi t=—-1= A(—I;S) loai do trung vdi F. Véi t =—4= A(—4;2). Do E 13 trung diém cla doan AB

= B(5;-1)
—(16 12 . . 2 . A S \
AH ?,? suy ra phuong trinh dwong thang IC di qua H va vudng goc véi AH la: 4x+3y—-10=0.

4x+3y-10=0

x=-2
<:>{ = C(-2;6)
x+y—-4=0

Toa dd diém C |3 nghiém clta hé { 6
y =

Vay toa dd céc dinh cha tam giac la: A(—4;2);B(5;—1);C(—2;6)

Bai 49. Trong mat phang véi hé toa d6 Oxy, cho hinh thang ABCD vudng tai B va C cd
AB > CDva CD = BC. budng tron dudng kinh AB c6 phuong trinh x° + y* —4x —5 = 0 cit canh AD cla
hinh thang tai diém th& hai N. Goi M |a hinh chiéu vudng géc clia D trén dwong thang AB. Biét diém N ¢
tung do duong va dudng thang MN cé phuong trinh 3x+y—3=0, tim toa do cla cac dinh A, B, C, D

cta hinh thang ABCD.
(P& thi thir THPT Pa Phic Ha Néi 2016 Lén 1)

Pap an:

NI
+ NEZ\/H\/F\(C) =>toa dd N la nghiém cta hé phuwong trinh:

112

3x+y—-3=0
, do N c6 tung d6 dwong nén N g,? ,N1(2;—3)

¥ +y —4x-5=0
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+ T gidc BMND ndi tiép = BNM = BDM = 45° = MN 1a dudng phan giac trong géc BNA=> N, la

diém chinh giita cung AB = IN, L AB véi 1(2;0) latam ctia (C)= AB:y=0.

+ M =MNNAB=> M (1;0), A, B I3 cac giao diém cia dt AB va (C)= 4(-1;0) va B(5;0) hoic
A(5;0) va B(~1;0).Do IM cunghudngvéi I4 nén A(~1;0) va B(5;0)

+ AN :2x-y+2=0,MD:y=1= D= AN "MD = D(1;4)

MB =DC = C(5;4)

Bai 50. Trong mat phang toa dd Oxy, cho tam gidc ABC nhan truc hoanh lam duong phan giac
trong cla goéc A, diém E(3;—1) thudc duwong thiang BC va duwong tron ngoai ti€p tam gidc ABC cd

phuong trinh x* + > —2x—10y —24 = 0. Tim toa d6 cdc dinh A, B, C biét diém A c6 hoanh d6 am.

(Pé thi thir THPT Phuré'c Binh Binh Phué'c 2016 Lén 3)

Pap an:

Pudng tron ngoai tiép cé tam 1(1;5)
Toa d6 diém A 13 nghiém cha hé

2192 —2x-10y-24=0 =6 [x=—4
{x +y°=2x-10y o X X

v
y=0 y=0 [y=0

Do A cé hoanh dé &msuy ra A(—4;0)

Va goi K(6;0), vi AK |a phan giac trong géc A nén KB=KC, do do
KI 1 BC va I?(—S;S) la vtpt cla duwong thang BC.
= BC:-5(x-3)+5(y+1)=0—x+y+4=0

2437 -2x-10y-24=0 =38 =2
x +y =2x-10y @{x {x

Suy ra B, C la nghiém ctia hé \
y=4

—x+y+4=0 y==2

Vay A(—4;0),B(8;4),C(2;-2) hosc 4(—4;0),C(8;4),B(2%-2)
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Bai 51. Trong mat phang vdi hé toa do Oxy, cho tam gidc ABC cé dinh A(-3;4), dwong phan giac
trong cta gdc A c6 phuong trinh: y—4 =0 va tam duong tron ngoai ti€p tam gidc ABC la 1(1;7). Viét
phuong trinh canh BC, biét dién tich AABC gap 2 Ian dién tich AIBC .

(D& thi thir THPT Ha Huy Tdp 2016 Lén 1)

Viét dugc phuong trinh dudng tron ngoai tiép tam gidc ABC cé taim [(1;7) va bk I4=5 13
(x=1)"+(y-7)" =25
Gidi hpt: {(x_l)z #(y=7) =29 détim D(5;4)

y-4=0
Ching minh [D L BC (vi AIBC can tai | ¢6 ID Ia dudng phan giac) = DI =(~4;3) 1a 1 vtpt cda
(BC)= pt(BC):—4x+3y+c=0 (véi (c+24)(c—-8) <0(*))

c=-10
Saisc =2Suse = d(4,(BC))=2d(1,(BC))=| 58 (théa dieukién (*))
R
Vay (BC):—4x+3y—10=0 hodc 12x—-9y+58=0
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Bai 52. Trong mat phang toa do Oxy, cho hinh vuéng ABCD. Diém E(7;3) 13 mot diém nam
trén canh BC. Duong tron ngoai ti€p tam gidc ABE cit dudng chéo BD tai diém N(N;t B) . Duong

thang AN cé phuong trinh 7x +11y + 3 = 0 . Tim toa d6 cac dinhA, B, C,D cla hinh vudng ABCD , biét

A c6 tung d6 duong, C c6 toa do nguyén va ndm trén duwong thang 2x—y—23=0.

(D€ thi thir THPT Han Thuyén Bdc Ninh 2016 Lén 1)

Pap an:

[

I [
Tl giac ABEN noi ti€p duong tron duong kinh AE = ANE =90° = AN L NE
:>NE:11(x—7)—7(y—3)=0c>11x—7y—56=0

. , 1lx-7y-56=0 2 7 5
Toa d6 cda N la nghiém cla hé: P = N|—;—
Tx+11y+3=0 5 22

Goi H 13 trung diém cta AE, c6 NBE =45° = NHE =90° = AN = NE

2 2
_ =9(!
Goi A[a;—7a+3j.Tacé AN2=NE2<:>(a—Zj +(Mj =§<:> . ():>A(—2;1)
11 2 22 2 a=-2

Goi C(c;2c—23):> trung diém | cla AC:I[C;2;c—11]:>f4=[—c;2;12—cj

m=(9_c;1—7—cj
2 2

250

Hoc toan khé hiéu , hiy hoe thay Quang dé cam nhan sw khac biét




at ca vi hgc sinh than yéu

c=10
Tacd AIN =90° = [AIN =0 < 39
c=—

2 (1)

= C(10;-3);1(4;-1)

= EC=(3%-6)=BC:2(x-7)+(y-3)=0c2x+y-17=0

ITV=[%;§]:>BD:3(x—4)—(y+l)=0<:>3x—y—13=0

= B(6;5),D(2;-7)

3 3x—y-13=0 x=6
Toa do diém B:

=
2x+y-17=0 y=5

Bai 53. Trong mat phang véi hé truc toa dd Oxy, cho tam gidc ABC ndi tiép dudng tron
(T):x2 +y* —4x—2y =0 va dudng phan giac trong clia goc A c6 phuong trinh x— y = 0. Biét
dién tich tam giac ABC bang ba lan dién tich tam gidc IBC( v&i | [a tdm cla dudng tron (T)) va diém A

c6 tung do duong. Viét phwong trinh dwong thang BC.

(Pé thi thir THPT Hoang Hoa Tham 2016 Lén 1)
Pap an: Goi d la dwong phan giac trong clia goc A
A
Pudong tron (T) ¢ tAm 1(2;1) va ban kinh R = \/g

Khi d6 dudng thang d ct dudng tron (T) tai A va A' ¢ toa do |a nghiém

cla hé

x2+y2—4x—2y=0<:> x=0 x=3
x=y=0 y=0 " |y=3 B C

Piém A cb tung d6 dwong suy ra A(3;3) va A'(O;O)

Vid |a phan gidc trong cla géc Anén BA'=CA'= IA' L BC
Phuong trinh dudng thang BC c6 dang: BC:2x+y+m =0

M3t khac ta c6: S, =38, < %d(A,BC).BC = 3%d(1,BC).BC <d(4,BC)=3.d(1,BC)

=3
=-6

|m+9|_3|m+5|
NN

Véi m=-3 khidé BC:2x+y—-3=0

@|m+9|=3.|m+5|@{"’
m
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at ca vi hgc sinh than yéu

5 5 , suy ra B, C nam khac phia déi

Toa db cac diém B, C la: (

6—\/5_3+2\/ﬁj [6+\/i_3—2\/iJ
5 b b b 5

véi duong thang d (thda).
V&i m=—6 khidé BC:2x+y—-6=0

12—2\/8,6+4\/€] [12+2\/€.6—4\/€J
' ’ 5

suy ra B, C ndm khac phia doi

Toa d6 cac diém B, C la: ;
5 5 5

véi duong thang d (thda).

Do d6 phuong trinh dwdng thang BCla 2x+y—-3=0va 2x+y—-6=0.

Bai 54. Trong mat phang vai hé truc toa d Oxy, cho tam gidc ABC cd I(l;—2) la tdm duong
tron ngoai tiép va AIC =90°. Hinh chiéu vudng gdc ctia A trén BC 13 D(—l;—l). Piém K(4;—1)

thudc duwong thang AB. Tim toa do cac dinh A, C biét diém a c6 tung d6 duong.

(Dé thi thir THPT Khodi Chdu Hwng Yén 2016)

ABC =45°
Pép an: Do AIC =90° = C=45
ABC =135’ 4

= ABD = 45" nén AADB vubng can tai D

Dodé DA= DB .laicé: IA=IB= DI 1. AB
. K4
Nén dudrng thang AB di qua K(4;—1) va vudng gbéc véi DI cb

phuong trinh 2x—y—-9=0. Goi A(a;2a—9)eAB,do 1
c B

DA=2d(D; 4B) = 210 = \[(a+1)’ +(2a-8)’ =2410 b

= A(L;-7 loai
<:>a2—6a+5=0<:{a 1:>|: (1:=7) (loai)

a=5 |A(51) (t/m)
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Phuong trinh DB di qua D c6 VTPT AD :3x+ y+4=0

CeDB= C(c; -3 c—4) .Do AIAC vubng can tai | nén

IAIC=04(c-1)-3(3c+2)=0c=-2= C(-2;2)

Bai 55. Trong méat phdng toa dd Oxy cho tam gidc ABC nhon. Puong tron (C) ngoai tiép tam giac
ABC cé phuong trinh limf(x) =400, lim = —o0. Chan cic dudng vudng géc ha tir B va C xudng AC, AB
x—>1 x—1

tht tur la (—o0;1)(1;+90). Tim toa d6 cac diém A, B, C biét dinh A c6 tung d6 am.

(Dé thi thir THPT Kinh Mén Hai Dwong 2016 Lén 1)
Pap an:

Ké tiép tuyén véi dudng tron (C) tai A. Ta co t& gidc BCMN noi ti€p nén goc ABC = AMN (cung bu vdi

géc NMC). P
7 .
Lai c6 ABC = MAt =lsdAC, suy ra MAt = AMN . Ma ching rd e
I.l. 4 7 \II !
& vi tri so le trong nén MN // At ; hay IA vudng géc v&i MN (11a | \\ I /y' ,'I '|
I 2 |
tam dudng tron (C)). \ X | P
3:'(\:\ | |
Ta c6: MN(3;0),1(2;3)= Al:x=2.Alagiao cia IAva (C) ‘V
nén toa do6 diém A I3 nghiém cla  he: i T
x=2 x=2;y=8
) 5 = 7 .Acétung d6 am nén A(2;-2)
(x=2) +(y-3) =25 |[x=2y=-2

-Pt AN :x—y—4=0.BIagiao diém khac A) cia AN va (C) suy ra toa dé cla B(7;3)

-PtAM: 2x+ y—2=0. CIla giao diém (khac A) cia AM va (C) suy ra toa d cla C(—2;6)

Bai 56. Trong mit phang v&i hé toa dd Oxy cho tam gidc ABC c6 dinh A(-3 ; 4), dwong phan giac
trong cla goc A c6 phuong trinh x+ y—1=0 va tdm duong tron ngoai ti€p tam gidc ABC la 1(1;7). Viét
phuong trinh canh BC, biét dién tich AABC g&p 4 Ian dién tich AIBC.

(Pé thi thir THPT Lac Long Quén Khdnh Hoa 2016 Lén 1)
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Pép an: + Ta cé 1A =5. Phuong trinh dudng tron ngoai tié€p AABC cé dang
(C):(x=1) +(y-7)" =25

+ Goi D I3 giao diém thi hai cla dudrng phan gidc trong goc A véi duding tron ngoai tiép tam giac ABC.

Toa d6 cda D la nghiém cda hé:

{x+y—1=0

(x=1) +(y=7) L5~ PO

+ Vi AD |3 dudng phan giac trong goc A nén D 13 diém chinh gitta cung nhoé BC.
Do dé ID 1 BC hay dudng thing BC nhan DI = (3;4) lam vtpt.
+ Phuong trinh canh BCcéd dang 3x+4y+c=0

+D0 S, pc =4S, pc Nén AH =4IK

114

\ 7+¢ Bl+c| Ty
+MaAH=d(A;BC)=TvaIK:d(],BC)z s nen|7+c|:4|31+c|: -
s

Vay phuong trinh canh BCla: 9x+12y—-144 =0 hodc 15x+12y—-131=0

Bai 57. Trong méit phang véi hé toa dd Oxy, cho tam gidc ABC vudng tai A noi tiép duong

tron (T) 6 phuong trinh: x° + 3> —6x—2y+5=0. Goi H |a hinh chiéu cta A trén BC. Budng tron
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duong kinh AH cat AB, AC lan lwot tai M, N. Tim toa do diém A va viét phwong trinh canh BC, biét

dudng thang MN cé phuong trinh: 20x —10y —9 = 0 va diém H cé hoanh d6 nhé hon tung dd.

(Dé thi thir THPT Li Thdi T6 Béc Ninh 2016 Lén 1)

Pap an: (T) co tam 1(3;1), ban kinh R =+/5

Do /4 =IC = IAC = ICA (1)

Puong tron dudng kinh AH cat BCtai M = MH | AB = MH // AC (cung vudng géc AC)
— MHB = ICA (2)

Tac6: ANM = AHM (chan cung AM) (3)
T (1), (2), (3) ta cé:

IAC + ANM = ICA+ AHM = MHB + AHM =90’

Suy ra: Al vudng géc MN
= phuong trinh dudng thang 1A la: x+2y—-5=0
Giastr A(5—2a;a) eIA

a=0

. 9oV a2 _a(5_94)_ A 2_10a=
I\/IaAe(T)<:>(5 2a) +a 6(5 2a) 2a+4=0<5a%-10a 0®L=

Véia=2= A(l;2) (thda man vi A, | khdc phia MN)

Véia=0= A(S;O) (loai vi A, | cing phia MN)
Goi E la tam duong tron duong kinhAH > Ee M = E t;2t—E

Do E I3 trung di€ém AH = H(Zt—l;4t—%}

AH=| 2024028 | TH=[ 20— 4:4¢- B8
10 10

Vi AH L HI = AHIH =0 & 202 - 272+ 396 _
5 25
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t =§ H[%? (thoa ma{l)
o
=28 (ﬂ;ﬂj (1oai)
5 525

Tacéd: AH = (—;gj = BC nhén 7 =(2;1) 1a VIPT

= Phuongtrinh BCla: 2x+y—-7=0

A(4:3),C(0;-5).

Bai 58. Trong mat phang véi hé toa do Oxy, cho t& gidc ABCD ndi ti€p dudng tron dudng

kinh BD. Dinh B thudc dwéng thdng A ¢ phuong trinh x+y—5= 0. Cac diém E va F [an luot 13

hinh chi€u vudng gbc ctia D va B 1én AC. Tim toa dé cac dinh B, D biét CE = \/g va

(Pé thi thir THPT Minh Chdu Hwng Yén 2016 Lén 3)

Pap an:
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at ca vi hgc sinh than yéu

B
3
C
Goi H Ia trye tdm tam gidc ACD, suyra CH L AD nén CH || AB (1)
Mat khac AHaaBC ( cung vudng goc véi CD) (2)

Tl (1) va (2) suy ra t&r giac ABCH I3 hinh binh hanh nén CH=AB  (3)

Ta c6: HCE = BAF' (so le trong) (4)
T (3) va (4) suy ra: AHCE = ABAF (canh huyén va géc nhon). Vay CE = AF.
Vi DAB = DCB =90° nén E, F ndm trong doan AC.

Phuong trinh dudng thang AC: 2x—y—5=0

a=5

Vi F € AC nén F(a;2a—5).v‘| AF:CE=x/§:>[

a
Véia=5= F(S;S) (khong théa man vi F ndm ngoai doan AC)

V6i a=3= F(3;1) (Théa man). Vi AF = EC = E(1;-3)

BF qua F vanhan ﬁ(2;4) lam mot véc to phap tuyén, do dé BF cé phuong trinh: x+2y—-5=0.8B

Ia giao diém clia A va BF nén toa d6 B 13 nghiém cla hé phuong trinh:

{x+2y—5:O {x=5
=

:>B(5;0)
x+y-5=0 y=0

Puong thang DE qua E va nhan ﬁ(2;4) lam mét vécto phap tuyén, DE cé phuong trinh:

x+2y+5=0.
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Puong thang DA qua A va nhan @(1;—3) [am mot véc to phap tuyén, DA c6 phuong trinh:
x—=3y+5=0
D I3 giao diém cla DA va DE nén toa dd D la nghiém cda hé phuong trinh:

{x+2y+5=0 {x=—5
<

D(-5;0).Két luan: B(5;0),D(-5;0
x=3y+5=0 y=0 = ( ,)Ketuan ( ) ( )

Bai 59. (Pé thi thir THPT Phi Cir 2016 Lan 1) Trong méat phang véi hé truc toa do Oxy, cho
tam gidc ABC vudng can tai A. Goi G |a trong tAm tam gidc ABC. Diém D thuéc tia d6i cda tia AC sao
cho GD =GC. Biét diém G thudc dudng thang d :2x+3y—13=0 va tam gidc BDG ndi tiép
duong tron (C) :X* 4" —=2x—12y+27=0.Tim toa d6 diém B va viét phuong trinh dudng thing

BC, biét diém B c6 hoanh d6 4m va toa d6 diém G |a s6 nguyén.

Pap an: Tam giac ABC vuong can tai A cé G la trong tdm nén GB =
GC

Ma GD = GC nén tam giac BCD ndi ti€p duwdng tron tdm G.

Suyra BGD =2BCD =2BCA=90" = BG L GD

Hay tam gidc BDG vuOng can tai G

Puong tron (C) tdm 1(1;6) ban kinh R =\/ﬁ ngoai ti€p tam

gidc BDG nén | 13 trung diém BD.

Do d6 IG =10 va IG L BD

Vi Ged:2x+3y-13=0:>G(m;13_2mj
G(2;3)
T IG =10 = G( 28 75), do toa d6 diém G 13 s& nguyén nén G(2;3)
13713

BD diqual(1;6) va IG L BD nén phuongtrinh x—3y+17=0
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B(-2;5)

b

(do hoanh dé diém B ém)

B,DeBDm(C):{

Vay B(-2;5)
Goi M |3 trung diém clia BC ta c6 AM = MB = MC (do ABC vudng can tai A)

Suyra AM 1 BC=GM L MB va GM=%AM=%MB

Nén tanGBMzM—G=l:>cosGBMzi
MB 3

Jio
Goi n1=(a,b) véi (a* +b> #0) & VTPT clia BC.

Ta c6 VTCP clia BG la BG =(4;-2) = n,, =(1;2)1a VTPT clia BG

C6 cos(BG,BC) = ‘cos(:?mﬁ)‘ < cosGBM = ‘cos(@, ;1)‘ & ——==rT—r=

a-b=0
Ta-b=0

3 |a + 2b|

TV ()

< 35a° —40ab +5b° :0<:>[

Trwong hop 1: Véi a—b=0:>ﬁ=(l;l) nén phuong trinh BC:x+y—-3=0

Trwdng hop 2: Véi 7Ta—b=0= n= (1;7) nén phuong trinh BC:x+7y—-33=0
Do hai diém D va G cling man vé mdt phia déi véi duong thang BC nén phuong trinh BC thoad man la
x+y-3=0

Vdy BC:x+y—-3=0va B(—Z;S)

Bai 60. Trong mat phang véi hé toa dé Oxy, cho tam gidc nhon ABC noi tiép dwong tron
(C):x2 +3” =25, dudng thing AC di qua diém K(2;1). Goi M, N [an lugt la chan dudng cao ké tir
dinh B va C. Tim toa dé céc dinh cla AABC biét phuong trinh dudng thing MN 13 4x -3y +10=0 va

diém A c6 hoanh d6 am.

(Dé thi thir THPT S& GD & DT Quéng Ninh 2016)

Pap an:
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D

Ching minh O4 L MN
pS: A(—4;3),B(—3;—4),C(5;0)

Bai 61. Trong mit phang vdi hé truc toa do Oxy, hdy tinh dién tich tam gidc ABC biét rang hai
diém H(5;5), 1(5;4) lan lugt 1a trc tAm va tdm duong tron ngoai ti€p tam gidc ABC va phuong trinh

dudng thang chira canh BCla: x+y—-8=0.

(DE thi thir THPT Séng L6 2016 L&n 1)

Pap an:
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Gia sir AH [an lugt cat BC va dudng tron ngoai ti€p tam giac ABC tai hai diém E va K
DCB=BAK (géc c6 canh tuong (rng vudng goc)

= DB =KB = HCE = ECK = AHCE = AKCE (g.c.g)

E 13 trung diém cla HK

ViAH 1 BC= AH :x—y=0

E=BCNAH = E(4;4) vaE la trung diém HK nén K (3;3)

Ban kinh dudng tron ngoai tiép tam gidc ABCla R = IK =+/5

Vay duomg tron c6 phuong trinh : (x—5)" +(y—4)" =5

Tir d6 tinh duoc B(3;5),C(6;2) hodc B(6;2),C(3;5) va A(6;6)

1

l6+6-8|
S isc =5d(A,BC).BC =

1
———3J2=6 (dvd
N 2 (dvdt)

Bai 62. Trong mat phang véi hé truc toa do6 Oxy, cho tam gidc nhon ABC. Budng thang chira

duong trung tuyén ké tir dinh A va duong thing BC lan lwot cd phuong trinh 13

3x+5y-8=0,x—y—4=0. Dudng thang qua A vubng géc v&i dudng thang BC cit dudng tron
ngoai ti€p tam gidc ABC tai diém th hai la D(4;—2) . Viét phuong trinh cac duong thang AB, AC; biét

rang hoanh do6 cta diém B khong Ién hon 3.

(Dé thi thir THPT Théng Nhédt Thanh Héa 2016 Lén 1)
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at ca vi hgc sinh than yéu

Pap an: Goi M 1a trung diém cda BC, H 13 truc tAm tam gidc ABC, K 1a giao diém clia BC va AD, E 13 giao
diém cla BH va AC. Ta ki hiéu a,uj lan lugt 1a vitpt, vicp clia duong thing d. Do M la giao diém cla

AM va BC nén toa d6 cha M la nghiém cla hé phuong trinh:

—y—4=0 o
ORI IV CRY
3rsy-8=0 | _ 1 2’ 2

AD vudng géc véi BC nén nAD —uBC (1 1) ma AD di qua diém D suy ra phuong trinh cla

AD:I(x—4)+1(y+2)=O©x+y—2=0. Do A Ia giao diém cGa AD va AM nén toa do diém A Ia

3x+5y—8=0c>{x=3 :K(3;—1)

nghiém cla hé phuong trinh
x+y-2=0 y=-1

.2 . B x—y—4=0 x:3
Toa d6 diém K la nghiém cua hé phuwong trinh: P = K(3;—1)
x+y-2=0 y=-1

T gidc HKCE ndi tiép nén BHK = KCE , ma KCE = BDA (ndi ti€p chan cung AB)

Suyra BHK = BDK , vay K 1a trung diém cla HD nén H(2;4)
Do B thudéc BC = B(t;t—4), k&t hop vdi M 13 trung diém BC suy ra C(7 —t;3—t)

ﬁ(t—Zt;t—S);R‘(6—t;2—t) . Do H I3 tryc tAdm cha tam gidc ABC nén

EEZ“=0¢>@—2ﬂ6—ﬂ+@—8ﬂ2—0=0¢>U—2xm—20=0c>r=
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at ca vi hgc sinh than yéu

Do t<3=1=2=B(2-2),C(5;1).Tacé:
AB =(1;-3),AC =(4;0) = n,, =(3;1),n,. = (0;1)

SuyraAB:3x+y—-4=0,4C:y—-1=0

Bai 63. Trong mit phang vé&i hé toa do Oxy, cho tam gidc ABC cé tdm dudng tron ngoai tiép
tam gidc ABC 13 1(~2;1) va théa mén diéu kién AIB=90°. Chan dudng cao ké tir A dén BC I3
D(—l;—l) . Duong thang AC di qua M(—l;4) . Tim toa dé cac dinh clia tam gidc ABC, biét dinh A c6

hoanh d6 duong.

(Dé thi thir THPT iSCHOOL Nha Trang Khdanh Hoa 2016 Dé 2)

Pap an:

AIB=90" = ACB =45"v ACB =135" = AADC can taiD = DI L AC . buong thang AC di qua M
va nhan Ez(l;—Z) lam vecto phap tuyén = AC:x-2y+9=0
DI: 2x+y+3=0.Goi E=DINAC= E(-3;3), AE =DE =~20

t=1= A(—7;1)(loai)

A€ AC = A(-9+211) tacb: AE? =20 <> 512 —301+25=0 &
t=5= A(1;5)

E 13 trung diém cla AC = C(—7;1)

BC:x+3y+4=0;Bl:3x+4y+2=0
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B:BCmBI:B(Z;—Z)

vay A(1;5),B(2;-2),C(-7:1)

Bai 65. Trong mit phdng v&i hé toa dé Oxy, cho dudng tron (C): (x—l)2 +(y—2)2 =25
ngoai tiép tam gidc ABC. Céc diém K(—l;l),H(Z;S) [an luot 13 chdn dudng cao ké tir cac dinh A va

B clia tam gidc ABC. Tim toa d6 cac dinh clia tam gidc ABC biét rang C c6 hoanh do dwong.

(Pé thi thir THPT Té Vén O'n Thanh Héa 2016 Lén 1)

Pap an: + (C) c6 tam 1(1;2). Goi Cx |a tiép tuyén cla (C) tai C.
Taco HCx = ABC =%Sd AC(I)

Do AHB = AKB =90° nén AHKB la t giac noi tiép
= ABC = KHC (cung bl vai géc AHK) (2)
Tir (1) va (2) tacé HCx = KHC = HK / /Cx

A
H
1
=
B C
Ma IC L Cx=IC 1L HK U
Do d6 IC c6 vecto phap tuyén la KH =(3;4), IC cé phuong trinh

3x+4y-11=0

Do C I3 giao cla IC va (C) nén toa dd diém C 1a nghiém cla hé
3x+4y-11=0 x=5 [(x=-=3
) ) = ; .Do x. >0 nén C(S;—l)
(x=1)+(y-2) =25 |y=-1|y=5
Puong thidng AC di qua C va cé vecto chi phuong 13 ﬁf=(—3;6) nén AC c6 phuong trinh
2x+y-9=0
Do A la giao clia AC va (C) nén toa do diém A |3 nghiém ctia hé
5 ) = ; (loai). Do d6 A(1;7)
(x—l) +(y—2) =25 y=7y=-1
Puong thang BC di qua C va cd vecto chi phuong 13 C—Kz(—6;2) nén BC cé phuong trinh

x+3y-2=0
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Do B 13 giao cGa BC va (T) nén toa do diém B 13 nghiém cla hé

x+3y-2=0 x=—4 (x=5
; 1(Ioai). Do do B(—4;2)

= ;
(x=1) +(y-2) =25 |y=2"ly=

Vay A(l;7);B(—4;2);C(5;—1)

Bai 66. Trong mat phang vdi hé toa do Oxy. Cho hinh vudng ABCD, M 13 trung diém clia doan
AD, N thudoc doan CD sao cho NC=3ND. Puong tron tim N qua M cit AC tai
J(3;1),J #1=AC N BD, dudng thing di qua M, N c6 phuong trinh x+ y+1=0. Tim toa do diém

B.

(Dé thi thir THPT Viét Tri Phu Tho 2016 Lén 2)
Pap an: MN cat dudng tron tam N tai K .ta chirng minh duwoc t& gidac MUK ndi tiép
NKJ = AIM = 45" = JNK =90°

1 3
NJ vudng goéc vdi (MN) nén cé phuong trinh: x—y-2=0= N[E;_Ej

M (3;-4)
M(-2;1)

Voi M (=2;1) goi P= MN(JA tacé NP=3NM = P(~7;6)

Tam giac JIMN vudng cdn nén MJ = \/EPN = [
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K

— 2

A= gPJ tim duogc A(—3;4), vi A 13 trung diém cda IP nén 1(1;2)

Tacd E=2W:B(3;6)
Tuong ty véi M (3;—4) tim duoe A(6;-5),1(4;—1) va B(8;1)

Vay toa d6 diém B(3;6) hodc B(8;1)

Bai 67. Trong mat phang v&i hé toa dd Oxy, cho hinh chit nhat ABCD.Goi M |a diém déi xirng cla

B qua C va N 13 hinh chiéu vuéng gbc cla B trén MD.Tam gidc BDM néi ti€p duwdng tron (T) cé phuong
trinh: (x—4)2 +(y—1)2 =25. Xac dinh toa dé cac dinh cta hinh chi¥ nhat ABCD biét phuong trinh

duong thang CN 1a: 3x —4y —17 = 0; dwong thang BC di qua diém E(7;0) va diém M cé tung dd am.

(Pé thi thir THPT Xuén Trworng Nam Dinh 2016 Lén 1)
Dap an: +(T) cé tam [ (4;1);R=5
Do | 13 tdm dudng tron ngoai tiép tam giac BDM va N,C la chan cdc duwdng cao nén chitng minh duogc

IM L CN
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+Lap ptdtIMqua lva IM L CN :4(x—4)+3(y—1)=0=4x+3y-19=0

I iém (T M(7;-3)
+ M la giao diém (T) v&i IM:
M (1;5) (loai) A B
+Duong thang BC qua M,E ¢ pt : x=7
+Cla giao diém BCva NC =>C(7 ;1) I C
, D «
+ B d6i xirng M qua C => B(7;5)
+ Duong thang DC qua C va vudng goc BC : y=1 1 E
N
D(9;1) M

D 13 giao diém (T) va DC: {

D(-11)
Vi B,D ndm clng phia v&i CN nén D(-1 ;1)

+Do BA=CD = A(-1;5)

Bai 68. Trong mit phang véi hé toa do Oxy cho tam gidc ABC c6 tam dudng tron ngoai tiép |a
31 R R S AR e D \ A s G B m A
I E,E , tdm dwong tron noi tiép la J(I;O). Puong phan giac trong goc BAC va duong phan

gidc ngoai goc BAC cit nhau tai K(2;—8). Tim toa d6 cac dinh cda tam gidc ABC biét dinh B c6

hoanh d6 duong.

(Pé thi thir THPT Yén Lac Vinh Phic 2016 Lén 2)
Pap an:
Goi giao diém cla AK va dudng tron (1) 13 H. Xét tam gidc BHJ c6
P/IJ\B = J/A\B + ﬁ??l (gbéc ngoai tam giac JAB)
= JAC +JBC (i Al, BJ Ia cc dudmg phan gidc)
= C/’éﬁ hﬁb (noi ti€p cung chan cung C/?[ cla dudng tron (1))
— HBJ

Suy ra tam giac HIB can tai H, vay HJ = HB va ]TIJ\B = @ (1)
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Lai c6 BJ, BK thir ty la phan giac trong va phan gidc ngoai géc ABC nén tam giac BKJ vubng tai B.

Suy ra @+P7K\B:9OO :I-TB.\]+I—TB-7{ (2)
Tir (1) va (2) suy ra HKB = HBK hay tam gidc HBK can tai H, do d6 HJ = HB = HK , vay H

la trung diém JK, hay H(%;—4) .Tuong tv HJ = HC = HK

Tacod IH O;—Q ;H_J —1;4
16 2

B, C cuing thudc cic dwong tron (I;1H) va (H; HJ) nén toa dd B, C 1a nghiém cla hé:

[ 3j2( 1]2 (65]2

X—— | +Hy—| =| —

2 16 16 [x=5;y=—2
=

2 = B(5;-2),C(-2-2)
3 4 21 16 ¥="2y=-2
x=2 +(y+4) =4t

AH di qua J va K nén phuong trinh dudng thang AH |a: ;__i:)}S;OOQ 8x+y—-8=0 Goidla

duong thang qua | va vudng géc véi AH, d c6 véc to phap tuyén ﬁ:—2H_J=(l;—8), phuong
trinh dudng thang d la: x—8y—1=0.Goi M la giao diém cla d va AH, toa dé6 M Ia

nghiém hé:

x—8y—-1=0 x=1 e 1
= :M(I;O)EJ. M la trung diém AH nén A| —;4
8x+y—-8=0 y=0 2

K&t luan A[%;4],B(5;—2), C(-2-2)

Bai 69. Trong mat phang Oxy cho tam gidc ABC c6 C(—l; —2) ngoai ti€p dudng tron tam I. Goi
M, N, H lan luot cc tiép diém clha (I) vdi canh AB, AC, BC. Goi K(—l;—4) la giao diém ctia Bl véi MN.

Tim toa d6 céc dinh con lai cla tam gidc ABC, biét H(Z;l)

(Pé thi thir THPT Anh So'n 2 Nghé An 2016 Lén 2)

Pap an: Tacé: KIC=IBC+ICB = _A];?C +_A§B =90° — Bf;C (1)
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Tacé KNC = ANM = AMN =90° ————(2)

Tl (1) va (2) suy ra KIC = KNC nén t gidc KNIC nodi tiép duwong tron duding kinh IC.
M3t khac tam gidc IHC noi tiép trong dudng tron dudng kinh IC.
Vay 5 diém K, N, I, H, C ndm trén dudng tron dwong kinh IC.

GoiJ 1a trung diém cQa IC nén J 13 tAm dudng tron di qua 5 diém trén.

o

Gia str J(x;y) khi d6
2

(—1 - x)2 + (—2 —y)2
(2-x) +(1-p)’

IC=JK _ (—1-x)"+(-4-»)
JC=JH (—l—x)2 +(—4—y)2

JC=JK=JH:{

x=3
<:>{ = J(3;-3)
y=-3

ViJ1a trung diém cta IC nén 1(7;—4) . Tlr d6 suy ra Bl c6 phuong trinh y+4=0
BC di qua H va C nén cé phuong trinh x—y—1=0

y+4=0

Do d9, B(x;y) la nghiém ctia hé { = B(-3;—4)

x—y—-1=0
Vi INC =1v = NKC =1v. Tir d6 goi C’ la diém d6i xirng clia C qua dudng thang BI. Khi d6 K 13 trung

diém cla CC’' nén C'(—l; —6)
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at ca vi hgc sinh than yéu

Pudng thang AB qua B va C’ cé phuong trinh la: x+y+7 =0

Gia st AC c6 VTPT 7 = (a;b),(a2 +bH # 0)

Khi dé AC c6 phuong trinh a(x+1)+b(y+2)=0<:>ax+by+a+2b:0

a
Z -
Ta—4b+a+2b 8a—2b
Taco: d(1,AC) =11 > 197200 g5 BB s p B
Ja* + b Va® +b’ a_23
b 7
+ %:—1 chon a =1;b = —1nén AC c6 phuong trinh x —y —1=0 (trung BC) (loai)
a 23 R . .
+ 2:7 chon a =23;b="7nén AC c6 phuong trinh 23x+7y+37=0
_3
, x+y+7=0 =
+ Khi dé A (x; y) Ia nghiém cta hé <
23x+7y+37=0 __ﬂ
4

Vay A(g;—ﬂj
4’ 4

Cau 70 : Trong méit phang véi hé toa do Oxy, cho hinh vudng ABCD c6 dinh C(—4; —3) vaM

Ia mot diém ndm trén canh AB ( M khong truing véi A va B). Goi E, F Ian lwgt | hinh chiéu vudng goc
cla A, C |én DM va 1(2;3) I3 giao diém cla CE va BF. Tim toa dé cac dinh con lai cia hinh vuéng

ABCD biét rdng dinh B nam trén dudng thang d cé phuong trinh x—2y+10=0

(DE thi thir THPT Yén Thé 2016 Lén 3)

Pap an: +) Qua F ké FN song song véi EC, cdt DC tai N. Khi d6 ta c6:

A M B
ﬂ=ﬂ(1) [ ! |
DC DE E
ADFC ~ AMEA = 2 _ME ) I

DC MA Fu
D N «
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ADEA ~ AMAEM :£=@(3)
DE AE

<3>»:<>2>DF_ME_AM_AM (4)
DE AE AD 4B

(1:(4)
= A—M = % = DN = MA
AB DC
Khi d6 MBCN I3 hcn nén 5 diém F, M, B, C, N cung....

—ono
{BFN_% — EC 1 BF

FN//EC

Bed

Gidihe{___ = B(0;5)
IBIC=0

Phuwongtrinh BC:2x—y+5=0

TimA, D

Két lugn: A4(8;1),B(0;5),D(4;-7)

Bai 71. Trong mat ph5ng vGi hé toa d6 Oxy, cho hinh chi¥ nhat ABCD. Goi E 1a diém d&i xirng

claD qua A vaH lahinh chiéu vudng géc clia D 1én duong thang BE. Buong tron ngoai ti€p tam
gidc BDE cé phuong trinh (x—4)2 +(y—1)2 =25, duong thing AH c6 phuong trinh
3x—4y—17=0. Xac dinh toa d6 cac dinh cta hinh chi* nhat d cho, biét dudng thing AD di qua

M(7;2) va E c6 tung d6 am.

(Pé thi thir THPT S& GD & DT Ba Ria Viing Tau 2016 Lén 1)
Pap an:
Goi (C) 1a dwong tron ngoai tiép tam gidc BDE. Suy ra (C) c6 tdm 1(4;1),
bdn kinh R = 5.
Vi tam gidc BDE can nén | thugc AB.

Do tam giac IBE can tail nén /IBE = IEB

Do tam gidc AHE can tai Anén AHE = AEH
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Ma IBE + AEH =90° nén [EB+ AHE =90° = AHKE vudng tai K.

Dudng thang IE qua | va vudng géc véi AH nén cé phuong trinh: 4x+3y—-19=10

, 4x+3y-19=0 E(L5) (1)
Toa do diém E théa man ) )
(x—4) +(y—1) =25 E(7;—3) (tm)
Duong thang AD di qua M va E ¢ phuong trinh: x—7=0
x=7

& = A(7:1)
3x-4y-17=0 y=1

x—=7=0
Toa dd diém A thda man hé phuong trinh: { {
D d6i xtrng v&i E qua A nén cé toa dd D(7;5)
Dudng thang AB qua A va vuéng géc véi AD nén cé phuong trinh: y—1=0

i y=1=0 B(9:1)
Toa d6 diém B théa m n hé phuong trinh: 5 ) =
(x—4) +(y—1) =25
V&i B(-1;1),do AD = BC = C(~1;5)
V&i B(9;1) do AD=BC = C(9;5)

Vay A(7;1); B(~1;1);C(1;5); D(7;5) hosc A(7;1);B8(9;1);C(9;5); D(7;5)

Bai 72. Trong méit phang vdi hé toa dé Oxy, cho tam gidc ABC c6 truc tdm H, phuong trinh
duong thang AH 1a 3x—y+3=0, trung diém cla canh BC 1a M(3 ; 0). Goi E va F Ian lwgt la chan
dudng cao ha tir B va C dén AC va AB, phuong trinh dudng thang EF 1a x—3y+7 =0. Tim toa do

diém A, biét A c6 hoanh dé duong.

(Dé thi thir THPT S& GD & DT Qudng Nam 2016)

Pap an:
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B M CC M B
Goi | trung diém AH. T gidc AEHF ndi ti€p va bon diém B, C, E, F cung thuéc moét dwdng tron nén

IM 1 EF (doan ndi tdm vudng gbc vdi day chung).

1
Ta cé: IEF = ABE (cung phu géc A hodc cung phu géc EHF) va ABE = EEMF =IME

= MEI =90° = MFI = MEI =90’

Do dé tir gidc MEIF ndi tiép dudng tron dwdng kinh IM, tam 13 trung diém J cla IM.
(Buang tron (J) la dwong tron Euler)

Pudng thang IM qua M va vudng goc EF nén cé phuong trinh: 3x + y=9=0

| 13 giao diém cla AH va IM nén toa d6 diém | 13 nghiém cla hé phuong trinh:

3x-y+3=0
3x+y-9=0

:>1(1;6)
Puong tron dudng kinh IM ¢ tdm J(2;3) va ban kinh r=IM=\/ﬁ nén cé phuong trinh:
(x—2)" +(y-3)" =10.

Toa dd diém E 13 nghiém cla hé phwong trinh:

x=3y+7=0 x=3y-7 x=5 x=-—1
) 5 =S 5 @{ hodc = E(5;4) hoic E(-1;2)
(x=2) +(y-3)' =10 |(y-3) =1 [y=4 y=2

Vi Ae AH nén A(a;3a+3)

Tac: A=IE & IA* = IE* & (a—1) +(3a-3) =20 > a=1£+2
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Vi A ¢6 hoanh d6 duong nén A(1+\/§;6+3\/§)

Bai 73. Trong mat phang toa do Oxy, cho tam gidc ABC nhon cé dinh A(—l;4) truc tam H.
Puong thiang AH cat canh BC tai M, dudng thang CH cat canh AB tai N. Tam dudng tron ngoai tiép
tam gidc HMN la 1(2;0), duwong thang BC di qua diém P(l;—2). Tim toa dd cac dinh B, C clia tam

gidc biét dinh B thudc dudng thing d : x+2y—2=0.

(D& thi thir THPT S& GD & DT Quéng Ngdi 2016 Dé s6 1 Léin 1)
Pap an: Ta thay ti&r gidc BMHN noi tiép
Suyrallatrung difmclaBH; Bed = B(2—2t;t)
Suyra H(2+2t;~t)= AH =(3+2t;~t—4),BP = (2t - 1;~t -2)
Do H Ia tryc tdm clia tam giac ABC
= AH.BP =0 (2t+3)(2t-1)+(¢+4)(¢+2)=0

S5 +10t+5=0=t=—1

Suyra H (0;1),B(4;-1), AH = (1;-3), duong thing
BC:x-3y-7=0
Pudng thang AC:2x—y+6=0.Tim dwoc toa dd C(—S;—4)

KL...

Bai 74. Trong mit phang vdi hé toa d6 Oxy cho tam gidc nhon ABC ndi ti€p dwong tron tam |,
diém M(Z;—l) la trung diém cua BC, hinh chiéu vuéng géc cta B l1én Al la D g;—g . Biét rang AC co

phuong trinh x+ y—5=0, tim toa d6 cac dinh cla tam giac ABC.

(Pé thi thdr THPT Nguyén Vén Tréi 2016 Lén 1)

Pap an:

Goi F 13 hinh chiéu vudng goc clia A 1&n BC, E 1a trung diém AB. Ta c6 t& gidc BFDA ndi ti€p dudng tron

duong kinh AB va ngl giac BEDIM ndi ti€p dwong tron dwong kinh Bl
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at ca vi hgc sinh than yéu

Suyra ZDEM = /DBM = /DBF = %LDEF (g6c ndi ti€p va géc & tam cung chan mot cung)

1
Nén EM 13 phan giac cia ZDEF, lai c6 EF = DE =EAB nén ME |a duong trung truc clia DF. Dudng

thang ME qua M va song song v&i AC nén cé phuong trinh x+y—1=0, F d8i xing v&i D qua EM nén
—-6)—=(31 A . a
F|—;— |,MF g,g nén véc to phap tuyén cua BC
la ;z(l;—3). Suy ra phuong trinh BC la x—-3y—-5=0
nén toa do diém C la nghiém cla hé sau:

x=3y-5=0 -
:>C(5;O). M la trung diém BC suy ra
x+y-5=0

B(—l;—2)

AF qua F va vubng goc véi BC nén cd phuong trinh

3x+y—§=0 suy ra toa d6 diém A 13 nghiém cla hé

33
=m0 4.

x+y—-5=0

Bai 75. Trong méit phang véi hé toa dé Oxy, cho tam gidc ABC can tai C. Cac diém M, N [an
luvot 1a chan dudng cao ha tir A va C cla tam gidc ABC. Trén tia d&i cla tia AM lay diém E sao cho
AE = AC . Biét tam giac ABC c6 dién tich bang 8, dudng thang CN cé phuong trinh y —1=0, diém
E(—l; 7) , diém C c6 hoanh d6 duong va diém A cé toa dd |a cdc s6 nguyén. Tim toa d6 cac dinh cla

tam giac ABC.

(DE thi thir THPT S& GD & DT Ha Tinh 2016)
Pap an: Goi D 13 diém d6i xirng cha C qua N.
Khi dd, t&r giac ACBD la hinh thoi nén:
AD 1| AE; AD = AE
Do dé: AD = AE = AC
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A la tdm dudng tron ngoai ti€p tam gidc CDE.
Do DAE =90° = DCE = 45° suy ra géc giita hai dudng thing EC ca CD bang 45°.
Goi ﬁ(a;b) Ia VTPT clia dudng thang EC (az +b* % O)
Do gbéc gitta EC va NC bang 45° nén
|b| _ - {a =b
Ja+b* N2 [a=-b
Véi a=-b, chon ;1(1;—1), ta cé phuwong trinh duwong

thang ECla x—y+8=0

Do C I3 giao diém cla CN va EC nén C(—7;1) — loai

V&i a=>b, ta chon I;(l;l), ta c6 phuong trinh duong

thdng ECl1a x+y—-6=0

Do C I3 giao diém cla CN va EC nén C(S;l)

Goi d la trung truc doan EC, nén d cé phuong trinh:
x—y+2=0

Do A thudc d nén toa dd diém A(t;t+2) v3i t nguyén.
Vi AN L. CN nén phuongtrinh AN cé dang: x—t=0

Ta co: AN=d( )=|t+1

;CN=d

(C,aN

ACN ) =[r-5|

Nén S, = AN.CN =t +1|.|t 5|

Theo gia thiét, ta c6: S, = AN.CN =t +1].Jr=5|=8

K&t hop vai diéu kién t nguyén, tacé dugec t =11 =3

Véi t =1, ta dugc A(1;3); B(1;-1)

Véi t =3, taduge A(3;5); B(3;-3)

Vay, bai toan c6 hai nghiém hinh a: 4(1;3); B(1;-1);C(5;1) va 4(3;5); B(3;-3);C(5:1)

Chay:
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- Hinh v& trén 4p dung cho tam gidc ABC nhon, két qua van ding khi tam giac ABC vudng

hodc tu. Hoc sinh can ndi diéu nay trong bai lam.

- Hoc sinh c6 thé thir lai ECD = 45° (hoéc khong), néu khdng cling khong bi trir diém y nay

Bai 76. Trong mat phang Oxy, cho tam gidc ABC khong can cé phuong trinh canh

AC : y—8=0.Dudng phan gic ngoai goc B cat dudng tron ngoai tiép tam gidc ABC tai diém D, goi
12y .. . . . n . . A . x .
E g;—g la hinh chiéu cua D Ién AB. Xac dinh toa d6 dinh A va C biét phuong trinh

BD:x+3y-3=0.

(Dé thi thir THPT Website sienghoc.com Lén 2)
Pap an: Goi M 13 trung diém AC.

Cm DM L AC,EM | BD .: T

Viét phuong trinh EM :>M(3;8)

Viét phuong trinh DM :D(?);O)

Viét phuong trinh AB = B(O;l) ¥ -1 2
= A(-1;8)=C(7;8) &p/

1

Bai 77. Trong mat phang Oxy, cho cho tam gidc ABC ndi ti€p dudng tron tdm I. Phan giac
trong goc A c6 phuong trinh 3x+ y—1=0, dudng cao ké tir dinh A c6 phuong trinh x+1=0. Viét

phuong trinh dudng thang BC biét | thudc dudng thang d : x—2y—2=0 va BC =8.

(Pé thi thir THPT Offine Théy Nguyén Pai Dwong sienghoc.com Lén 2)

Péap an: Toa do A(—l;4)

Chirng minh : AD la phéan giac trong ZHAI
Phuong trinh Al: 4x+3y-8=0 = 1(2;0)

Goi PtBC: y+m =0
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.. _ / » BC? _ |m| _ _
Ta co: d(I,BC)_ R —T—3©W—3<:>m—i3

Phuong trinh BC: y+3=0

Goi D 13 giao diém clia phan giac trong géc A va duong tron (1).
Céch 1: Goi E = Al N(1)= £ABH = ZAEC = /BAH = ZLCAE
Ma £BAD = Z/BAC = ZHAD = ZDAE = AD |a phan gidac ZHAI

Céch 2:taco ID L BC = AH //ID = LHAD = /ADI
Ma ZADI = /DAI = /HAD = /DAI = AD 1a phén gidc /HAI

Bai 78. Trong mét phang Oxy, cho tam gidc ABC vudng tai A, D 1a chan duwong phan gidc trong
goéc A. Goi E |a giao diém phan gidc trong géc £ADB va canh AB, F | giao diém phan giac trong goc

ZADC va canh AC. Xac dinh toa diém A biét E(O;l),F(l;4) va diém M(5;6) nam trén canh BC.

(Dé thi thir THPT Offine Thay Nguyén Dai Dwong sienghoc.com Lén 4)

Pap an: Chirng minh tam gidc EDF vudng can tai D.
D(2;2)

Toa do loai D(—l;3) khéc phia M so vdi EF.
D(-13)

Pt DF: 2x+y—-6=0. Goi M' d&i xitng v&i M qua DF thi

M'e AD .Toadd M'(-3;2).Pt AD:y—-2=0.

Phuong trinh dudng tron duong kinh EF:
1Y 3) 5

Clilx—=]| +|y—=| ==

(©) ( 2J (y 2) 2

Toa do A=ADm(C):>A(—1;2)

Chirng minh: LZEDF = ZADE + ZADE = %ZADB +%4ADC =90°

Ti gidc AEDF noi ti€p = LFED = /FAD = 45" = EDF vubng can tai D.
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Bai 79. Trong méat phang véi hé toa do Oxy, cho hinh binh hanh ABCD ¢ géc Z/BAD tu, | la
giao diém hai dudng chéo AC va BD. Goi E(—S;—Z),F(;;;J va H Ian Iuot 13 hinh chi€u vudng géc

cla A Ién canh CD, BC, BD. Tim toa d6 diém A biét rang dwong thiang BD cé phuong trinh
3x-5y+11=0

(Dé thi thir THPT Group Thdy Nguyén Tién Chinh Lén 1)

IE =3+5¢:3t+3

Papan:Tacd 1 €3x—5y+11=0=1(-2+541+3t) =< teR
’ < ) (s 2]

Ta ¢ ti gidc AECF ndi tiép (do LAEC + ZAFC =180° suy ra)
s _ ) ) 21Y’ 3Y
IF* =IE" = 3450 +3t43% =| St= | +| 31—~ =t=0=1(-21)

Goi phuong trinh EIF ¢ dang x° + 3> —2ax—2by+c =0

[€EIF  |5+4a-2b+c=0 a=1
EcEIF <{29+10a+4b+c=0 & {b=-5 = EFI:(x—1) +(y+5) =45
FeEIF |37 22 16 c=-19

———a—-——a+c=0

5 5 5

Chirng minh t(& gidc EHIF ndi ti€p suy ra E;I = EIF N BD

5y-11 T )
2 o2 _ ( -1 +(y+5) =45 _i. __f
Nén thda {(x ) +(r-5) _45<:> 3 P17
3x-5y+11=0 x=5y—11 y=lx=-2
3
Do 1(—2;1) néntanhan H —ﬁ;i
17 17
Khi d6, duorng thang AH qua H va vudng géc BD = AH :5x+3y+13=0
S5x+3y+13=0 x=-5y=4 A(5:-4)
Ta cé A thda man hé = 13 5 =
(x+2)+(y-1)=18  |x=——3y=-"""14 1352
17 17 17 17
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g4 (-5:4)=-24
D3t g(x;y)=3x—-5y+11 khi dé g:(-5-2)=6 :{
g (-5:4)=24

gn(-54).g,(-5-2)<0
g4 (_5;4)'g5 (_5;_2

~
\Y
S

Nhan xét A, E trai phia so v&i dudng BD nén ta nhan A(—5;4)

Cach chirng minh tr gidc EHIF ndi tiép

* Theo thuan tdy hinh hoc:

£BAE = ZBHE tu giac AHEB noi tiep do ZAHB + ZABE =90’
Ta c6: s LFAD = ZDHF tu giac AHFD noi tiep do ZAHD + ZAFD =90’

LEAF = ZABE do cung bu voi ZBCD, AECF noi tiep, AB//CD
Suyra ZEHF =180° — ZBHE + /DHF =180° — Z/BAE + /FAD

ZFAD+ ZADF =90°

Ma { Z/BAE + /ABE =90° = 2/ABE =180° — /BAE + /FAD
ZABE = ZADF ABCD la hinh binh hanh

Suyra LZEHF =2/ABE =2/FEAF = ZEIF = ZEHF = ZEIF nén t( giac EHIF noi tiép.

Bai 80. Trong mit phang toa dd Oxy, cho hinh chi* nhat ABCD tam | cé diém E thudc canh BI

(E khdc B va 1). Goi F 13 diém d&i xirng cda C qua E. Goi M, N [an lwot 13 hinh chiéu vudng géc cla F

trén canh AD, AB. Gia sit toa do A(—4;4), phuong trinh dwdng thang MN :4x+3y+12=0
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EF :4x+5y+12=0.Viét phuong trinh dwdng tron ngoai tiép tam gidc AEM. (Suu tap)

Pap an:

Chirng minh MN //AC va M, N, E thang hang.
Taco IE//AF IE |a dudng trung binh cia AAFC
= LOAN = ZIDC

= /ICD = ZONA= MN |/ AC . Lai c6 OE /| AC M Fics; )
Nén ta c6 M, N, E théng hang (theo tién dé Eulide) e
Taco: E = EF AMN = E(-3;0) : S5
=745t . X
F € EF = F(-3+5t;—41),(teR)= 0 ;=2t+2 | la trung A
diém FA.
[
0(-6;4)
OeMN = 2(-7+5t)+3(2t+2)+12=0=>t=-1=
F(-8;4)
e 36, 28
2 2 =y > By
Khi d6 {M,N}=(I)nMN = o+ 404 [ TN > 5
4x+3y+12=0 _24 12
x= Y=
5 5
Nhan xét ME > NE nén ta nhan M(—%,%)

Dudng tron (EAM) c6 dang (C) x> +y* —2ax—2by+c=0

15
4€(C)  |32+8a—8b+c=0 a=77

Tacod Ee(C) =<94+6a+c=0 =<b=1
Me(C) [416 72 56 c=36

—+—a—-—b+c=0
5 5

Do d6 phuong trinh dwdng tron théa yéu cau bai toén la: (C) X+ 7 =15x+2y+36=0

281

Hoc toan kho hiéu , hiy hoe thdy Quang dé cim nhan sw khac biét




Bai 81. Trong mit phang vdi hé toa do Oxy, cho tam gidc ABC nhon (AB < AC) cé A(2;6).
¢ n .z Ay B 1 b "~ s
Tam duong tron ngoai tiép va noi ti€p tam giac ABClan luot Ia H(—E;IJ va K(Z;l). Tim toa dé cac

dinh B, C.

Pap an:

Dé dang lap duoc phuong trinh dudng tron ngoai ti€p tam gidc ABC va dudng phan giac trong AK.

Khi dé goi E 1a giao diém gitra (H) va AK ta c6 E |a diém chinh gitra cung BC. Khi d6 toa d6 E

L) f(yo1) =129 g g)
théa hé: 7 ) TV 4 ’
x=2=0
Ta chitng minh EK = EB =EC
ZEKC =/KAC+ ZACK
Tacé < LKAC = LZKAB = /BCE = Z/ECK = ZEKC = AEKC cantaiE = EK = EC
ZACK = Z/BCK

Ma EC = EB = B, C thudc vao dudng tron tdm E,ban kinh EB. Do d6 toa d6 B,C théa mian

1Y 2 125
—— | +(y-1) =— B(-3;-4),C(5;0
(x 2) (y ) 4 = ( ) ( ).DoAB<ACnéntanhén B(S;O),C(—3;—4)
g 5 B(5;0),C(-3;—4)
(x-2) +(y+4) =25
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Bai 82: Trong méat phang véi hé toa dd Oxy, cho tam gidc ABC vudng tai A ndi ti€p dudng
tron
(1) ¢6 pt: x* +y2 —6x—2y+5=0.Goi H la hinh chiéu cla A trén BC, dudng tron duong kinh AH

cat AB, AC [an lwot tai M, N. Tim toa do diém A va viét phuong trinh canh BC, biét pt dt MN 13 20x —

10y — 9 = 0 va diém H c6 hoanh d6 nhoé hon tung dé.

Hinh vé:

NI
A \

o
&

HIA=21CA=2BAH (cung.phu.em.goc.B)

— Ni+MH oW

AKN = 2 =2MAH

AKN =2MAH  — —
P = AKN =HIA
HIA=2BAH
V@i K 1a trung diém AH, goi P 1a giao clia Al va AM, vay ti gidc
KPIH ndi ti€p suy ra Al vuéng MN.
Phuong trinh Al: (x = 3) +2(y—1)=0
Tham s6 hda A, c6 Al = R (R 1a béan kinh (T)')

A. tiép suy dugc toa do P, tham $6 hoa K va M.. suy ra toa do H theo 4n cua K, ta co hpt MH vudng
MA va MK = KA giai duoc toa d6 H ,pt BC.
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Bai 83 : Cho tam gidc ABC ndi ti€p (C) tdm I, M la trung diém BC, BE vg Al . ME Kéo dai cit AC
tai D. BD vuong géc AC

AE | BF = EB =FEF
= MD//FC

BM =MC
= EDC = ACF
ACF = ABF
=0ABED néi tiép.

— BDA = BEA = 90"

Bai 84:Trong méit phang vdi hé truc toa do Oxy, cho duwong tron wtam (1;2). T diém K nam
ngoai duwdng tron, ké cac tiép tuyén KA, KB vdi A, B 1a céc tiép diém. Ké dudng kinh AC clia w), tiép
tuyén clia @tai C cat AB & E, biét dudng thang KC cé phuong trinh 3x + 2y — 1 = 0. Tim toa dd diém E
biét E ndm trén dudng thang cé phuong trinh 12x +y + 43 = 0.
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Taco: KHD = I?C\L(z @)

=> |HCD ndi tiép dwdng tron (1)

DCE = AKC = DHE

=> HDCE ndi ti€p duwdng tron (2) ma :IHCE ndi ti€p dwong tron dk IE (3)

T (1),(2),(3) suy ra 5 diém I,H,D,E,C ndi ti€p dwong tron dk [E = IDE = 90"
=alCE =alDE(ch —cgv) = EC = ED

MaIC=ID =>IE latrungtrucCD = [E | CK

Suy ra phuong trinh IE: -2(x — 1) + 3(y-2) =0

E = EIY(d) = E(‘%;—lj

Bai 85:Trong mat phang vdi hé truc toa dod Oxy, cho dudng tron @tam (1;2). Tl diém K nam
ngoai dudng tron, ké cac tiép tuyén KA, KB vdi A, B 13 céc tiép diém. Ké dudng kinh AC clia w, tiép
tuyén clia @tai C cat AB & E, biét dudng thang KC cé phuong trinh 3x + 2y — 1 = 0. Tim toa d6 diém E

biét E nam trén dudng thang cé phuong trinh 12x +y + 43 = 0.
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Goi d6 dai hinh co s& ¢ d dai AH =1 (dvdd); IH = d(dvdd)
Chon hé truc toa dé cho hinh co s& nhu hinh trén ( AHK)

Ta c6 H(0;0) A(0;1); I(-a;0) => C(-2a;-1) ; B(0;-1)

E(—a; —1) ; phuong trinh dudng thang AK: a(x — 0) +(y-1) =0
Phuong trinh HK: y=0

Phuwong trinh AB: x=0

K = AKVHK = K(l;Oj
a

Phuong trinh CE: a(x + 2a) + (y+1)=0
E = CEVAH = E(0;-1-24")

2
TE(a;~1- 24" ).CK(I +2a ;1}
a

1+2a°

Tacé IECK = a. +1.(-1-24%)=0

Vay CK vuong Al.
Goi d6 dai cdc canh cta hinh thyc la: AH = b = 1.k, Al = ¢ = k.a. Thyc hién phép bién hinh tdm H vdi ti
s6 K 1an lugt ta duwoc hinh thyc thda man d@, chuyén vé hinh thycta cé CK L IE

Suy ra phuong trinh IE: -2(x — 1) + 3(y-2) =0

E =EIV(d) = E(%;—l]
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at ca vi hgc sinh than yéu

Bai 87:Trong mit phang toa do Oxy, cho duong tron (T): x° +y2 =25 ngoai tiép tam giac
ABC c6 chan dudng cao ké tir B,C [an luot [a M(1;3), N(2;3). Tim toa d6 cac dinh cla tam gidc ABC,

biét a c6 tung d6 am.

Ké tiép tuyén AJ ban nhé, khi dé chirng minh dugc 14 1 MN
taco LJAB = ZLACB

Mat khéc tr gidc BCNM néi ti€p — LANM = ZACB

Hay £JAB = ZANM hay NM // JA suy ra MN vudng Al,

Bai 88:Trong mat phang toa dd Oxy, cho tam gidc ABC noi ti€p duong tron (T). TU diém M
thudc canh AB(M # A, M # B), ké dudng thang vudng géc véi AB, cat cac dudng thang AC, BC Ian
lwot tai D(9;-2) va E. Budng tron di qua 3 diém D,E,C cit dwong tron (T) tai diém F(2;-3) khéc C.

Tim toa do dinh A, biét A thudc dudng thang d: x+y-5=0

Hinh vé:
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Tacé LABF = ZACF (chén cung AF trén dudng tron tam (1), (%)

Lai c6 ZACF = ZDEF (chan cung DF trén dudng tron tam (0)  (**)

T (*) va (**) suy ra t& gidc MBCE noi tiép, = /MEB = /MFB

Mt khac ZMEB = ZDFC ( chan cung DC trén dudng tron tam (O)

= /DFC = MFB (t/c béc cau)

Talaico £LBFC = 4ZBFD + ZDFC = ZBFD + ZMFB = ZMFD (1)

Talai cé tiép LMAD = ZCFC (chan cung BC trén (1)) (2)

T (1) va(2)tacd LMAD = ZMFD hay t& gidc MAFD néi tiép

= ZAFD =90° hay AF L DF .. c6 toa dd D(9;-2) va F(2;-3) va A thudc dudng thing
D: x+y-5=0, ta tinh dwgc toa d6 A(1;4)

Bai 89:Trong mat phang Oxy, cho hinh thoi ABCD cé phuong trinh canh CD: 2x+y+3=0. | |3
giao diém cla AC va BD. Goi M |a dién trén doan Al (M khac A va 1), dwdng tron dudng kinh AM cét
canh AB tai N, cdt duong thang BM tai F. Puong tron dudng kinh AM cé phuong trinh (C):
x* +y°> —4x—5y+4=0. Xac dinh toa d6 cac dinh hinh thoi, biét tdm dudong tron néi tiép tam

gidc EIN thudc truc hoanh.(sé liéu chi mang tinh chat minh hoa)

Hinh vé:

288

Hoc toan khé hiéu , hiy hoe thay Quang dé cam nhan sw khac biét




C6 t gidc BANI ngi tiép (1 = E =90") — MEI = BAI

Mt khic c6 ABI = NEM ( chdn cung NM)

= ANEM = ZMEI (*)

goi H = IEY(0) , tac6 2AIE = (AE — HM),2 ABE = AE - NM

tacé ABE = AIE (chan cung AE) —)Wzﬁ’l—l-},hay mzﬁm;
ta lai co m = m hay H thudc AD, -> IM 13 trung truc cda NH,

-> IM I3 phan gidc NIH (**)

T (*) va (**) suy ra M 13 tdm duwdng tron ndi tiép aNET

Bai 90:Cho hinh vuong ABCD cé tam | va N trén canh CD sao cho CN = 3ND. Buong tron tan
N ban kinh NI cit dwong chéo AC tai diém thir 2 1a P(3;1) va cat doan thang AD tai M, duong thang
MN cé phuong trinh MN: x+y+1=0, xac dinh toa dd cac dinh hinh vudng. Biét B c6 hoanh d6

nguyén.(s6 liéu chi mang tinh chat minh hoa)
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ANy

T
N

Goi hinh vuéng co s& ABCD c6 d6 dai 1a 8 (dvdd) chon hé truc toa dé nhu hinh ,,, suy ra D(0;0)
A(0;8), B(8;8), C(8;0), 1(4;4), N(2;0)

Phuong trinh dudmg tron tam (N) ban kinh NI: (x —2)* +(y —0)* = 20;

PtIC:x+y=8; P=(N)VIC - P(6;2)

Phuong trinh AD: x=0, M = (N)VAD — M (0;4) va M/(0;-4); loai M’ vi M ndm giira AD

Nhuvay MN.NP =0 —> MN | NP,

Bai 91:Trong mat phang véi hé toa dd Oxy cho tam giac ABC vudng tai C(2;2) ndi ti€p dudng
tron tam |. Ti€p tuyén tai A cdt BC tai D, dwdng thang AK vudng géc véi DI tai H cat (1) tai K. Biét

phuong trinh AK: x-y-2 = 0, diém E(1;0) thuéc HB va x, <0 . Tim toa do cac dinh A; B.

Hinh vé:
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at ca vi hgc sinh than yéu

Xét DCA = DHA suy ra t& gidc ADCH ndi ti€p suy ra DAC = DHC

Mat khac c6 DAC = ABC = DHC = ABC (1)
T d6 rat ra ti gidc CHIB ndi tiép = ICB = IHC = IBC (2)
Tl (1), (2) suyra DHC = @ = CHK = KHB . Hay AK |a phan gidc géc CHB.

L&y ¢/ d8i xtrng véi C qua AK suy ra €/ thudc HB.
D& dang tim thdy duoc toa d6 C/(4;0) suy ra phuong trinh AH qua Eva ' lay = 0.

=0 x=2
Toa d6 diém H thda man hé phuong trinh: {y 220 = { = H(2;0)
xX—y—-2= =

Phuong trinh DI qua H vubng géc véi AK Ifa : x+y-2 =0

Goi A(a+2; a); B(b; 0) = 1(%;%). Khi d6 ta ¢ hé sau:

R = 2 =
CACB=0 ab—4a+4=0 a=1b=0

{IeD[ 2a+b+2 , _, {2a+b—2=0 [a=—2;b=6
=
a(b-2)-2(a—2)=0

Do x, >0 suy ra A(0;-2), B(6;0)

K&t luan: toa do cac diém A(0;-2), B(6;0)

Bai 92:Cho hinh vudng ABCD cé tam I. goi M 13 diém dé&i xirng cia D qua C.Goi H,K Ian luot 3
chan duong cao ha tir D, C 1én AM.Gia str K(1;1), dinh B thudc dt: 5x+3y-10=0 va pt dt HI: 3x+y+1=0.

Tim toa do dinh B.

Hinh vé:
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¢6 ngii gidc ABKCD thudc 1 dudng tron tam I, duong kinh AC
= BKD =90 = BK 1. DK (1)
= HKD = ABD = 45" =aHDK vuéng can tai H

HD = HK
= HI L DK (2)
ID = IK

TUr (1) va (2) => HI//BK
= BKix+y-4=0

3x+y—4=0
B: “a :B(l;éj
5x+3y-10=0 2°2

Bai 94:Trong mat phang v&i hé toa dd Oxy , cho hinh binh hanh ABCD cps | 13 giao diém cla

2 dudng chéo AC va BD ddng thoi théa man BAI = 90°. Dudng thing qua B va vudng géc véi BD cit

Al tai M. duong thang qua D va vudng géc véi BD cét AB tai N. gia sir duong thdng DM cé phuong
2 ~ A .2 1 by .2 2
trinh: x+y-4=0, dwong thang NK di qua diém J(5;0) va diém P(_E;_Sj la trung diém cda BIl. Tim

toa dd diém C.(s6 liu chi mang tinh chdt minh hoa) — THAY HUYNH BU'C KHANH

Hinh vé:
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Hwéng dan lam:

MBD = MCD =90° =cMBCD nbi tiép

CBD=CMD ——r —
— CMD = ADB (1)
ADB = CBD

LAN = NDI = 90° =5 ANID néi tiép
= ANI = ADI (2)
T (1) va (2) = AMD = ANK =oMAKN néi tiép

= MKN = MAN =90°
= MD 1 NI

Bai 95:Trong mét phang toa do oxy, cho tam gidc nhon ABC ndi ti€p dudng tron tam |.
Diém M(2;-1) 1a trung diém canh BC va diém E la hinh chién vudng géc clia B trén dwong thang Al.
Goi D la giao diém clia ME va AC. Pudng tron ngoai tiép tam gidc ADE cé phuong trinh
x? +y2 —2y—6=0 va C thudc dudng thang a: x +y - 4 = 0.Tim toa dd cac dinh cla tam giac

ABC.(S6 liéu chi mang tinh chat minh hoa)

Hinh vé:
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Goi F 13 trung diém ctia AB, va H 13 giao diém clia BE va (ABC)

AE 1 BH = BE =EH

= ME //CH
BM =MC
MDC = MCD !
_____ =oAEDE nbitiép
ABH = ACH

Hay F 13 tdm cla dudng tron ngoai ti€p (ADE) hay BF=FA=R

Bai 97:Cho tam giac ABC nhon AC<AC, c6 AD la phan giac trong géc BAC. V¢éi D thudc duong
tron ngoai tiép tam gidc ABC, goi E la diém d&i xirng clia D qua tdm I. M Ia trung diém AD, phuong

trinh dudng tron ngoai tiép tam gidc ABM cat canh AC tai F, chirng minh tinh chat E vudng véi AC.

Hinh vé:
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AFAMB noi tiép = AFB = AMB

AFB = BFC =180°
AMB = BMD =180°
AFB = AMB(chan.cung.AB)

= BMD = BFC (1)

C6 BDA=BCA (2)

1
— DA
Tir (1) va (2) =a BDM ~sBCF =382 _DM _ BD _ 3
BC CF 2BH CF
-, BD_CH (3); BDA=BCA ()
DA CF

Tir (3)va (4)=aBDA ~ HCF(c— g —c¢) = HFC = BAD

Lai c6 BAD = DEC
= FHCE ndi tiép = BF 1. AC

Cau 98 (Thpt — Minh Chau — Ian 2) Trong mit phang toa d60xy, cho tam gidc ABC nhon cé

dinh A(-1;4), truc tdm H . Duong thing AH cét canh BC tai M, duwong thang CH cét canh

AB tai N .Tam dudng tron ngoai tiép tam gidc HMN 1a 1(2;0), dwong thang BC di qua diém

P(1;-2). Tim toa doé cac

d:x+2y—-2=0. Daps6:B(4;-1);C(-5;,-4).

dinh B,C cla tam gidc biét dinh B thudc duong thang
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at ca vi hgc sinh than yéu

Ta thay t& gidc BMHN ndi tiép, suy ra I 1a trung diém cla BH;
Bed= B(2-2t;t)

Suyra H(2+2t—t)= AH = (3+2t;—t—4),BP = (2t —1;—t —2)

Do H Ia tryctdm ctatam gidc ABC
= AHBP =0 (2t +3)2t =1+ (1 +4)(t+2)=0 <= 52 +106 +5=0 = 1 = -1
Suyra H(0;1), B(4;-1), AH = (1;-3) ,dudng thing BC:x—-3y—7=0
Pudng thang AC:2x—y+6=0.Tim dugc toadd C(-5;—4).

Cau 99 (Thpt — Tinh Gia) Trong mit phang toa dd Oxy cho tam gidc ABC. Trén hai doan thang
AB, AC Ian lugt 18y hai diém E, D sao cho ABD = ACE. Budng tron ngoai tiép tam gidc ADB cit tia
CE tai M(1;0) va N(2;1). Budng tron ngoai ti€p tam gidc AEC cat tia BD tai I(1;2) va K. Viét phuong
trinh dwdng tron ngoai tiép tam gidc MNK.

Papsé:(x -1’ +(y—1°=1.

Theo gia thi€t ABD = ACE, suy ra BCDE I3 t& giac noi tiép.

Goi H |a giao diém cla BD va CE. Do ABEH dbng dang véi ACDH nén HD.HB = HE.HC .
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Do AHBN dbng dang véi AHMD nén HD.HB = HM .HN .
Do AHIE déng dang véi AHCK nén HE.HC = HI.HK .

Dodé HM.HN = HI.HK suyra AIHN déng dang véi AMHK ,nén NIH = KHM .
Suy ra NIMK 13 t& gidc noi tiép.
Vay dudng tron ngoai ti€p tam gidc MNI cling 1& dwdng tron ngoai ti€p tam gidc MNK, cé pt:

(x=1>+(y-17>=1.

Cau 100 (Thpt — C Nghia Hwng) Trong mat phang véi hé toa dd0Oxy,cho tam gidc dudng cao
AA’c6 phuong trinh x+2y-2=0 tric tdm H(2;0) ké cac dudng cao BB'va CC’ dudng thang B'C’ cd
phuong trinh x-y+1=0 M3;-2) |a trung diém BC .tim toa dé cic dinh A,B va C.

Papsé: B(3++/13;-2+24/13) c(3-+/13;-2-213).

Xét dudng tron ngoai ti€p Tam gidc ABC ké dudrng kinh AN

=> M I3 trung diém HN = > N(4;-4)

J1a trung diém AH = >MJ//AN va MJ L B'C’

Phuong trinh AN la x+y=0 =>toa do A(-2;2)

=>1(1;-1)

BC c6 Phuong trinh {x =3
y==242t

B(3+t;-2+2t)

1B=1A
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=>B(3+/13;-2+24/13) c(3-+/13;-2-2/13)

Cau 101 (Thpt — NuGi Thanh — Quang Nam) Trong mat phang (Oxy), cho tam gidc ABC c6
trung diém cla BC 1a M(3;-1), dudng thang chira dwong cao vé tir B di qua E(-1;-3) va duwong thang
chtra canh AC qua F(1;3). Tim toa dd cdc dinh cla tam gidc ABC biét D(4;-2) 13 diém ddi xtrng clia A

qua tdm dudng tron ngoai ti€p tam giac ABC.

Pap sd : A(2;2) ;B(1;-1) va C(5 ;-1).

; Illl /l/l \
5-1 C

A
H
B&W
D(4;-2)

+ Chirng minh dugc t& giac BHCD la hinh binh hanh

+ Tim dwoc H(2;0).

+ PT duong cao (BH):x-y-2=0.

+ PT canh (AC):x+y-4=0.

+Goi C(c ;4-c) thudc AC. Nho t/c trung diém suy ra B(6-c ;-6+c).

B ndm trén BH nén ta cé (6-c)-(-6+c)-2=0 hay c=5. Suy ra : B(1;-1) va C(5 ;-1).
+ PT duong cao (AH) di qua H(2;0) va vudng goc BC la :x-2=0.

+ A 13 giao diém cla AH va AC nén A(2;2).

Cau 102. (Thpt — Yén Lac — Lan 1 - 2015) Cho AABC c6 trung diém canh BC Ia

M(3,‘—1) , duong thang chira duong cao ké tr B di qua diém E(—l;—3) va duong thing
chta AC di qua diém F(l;3). Diém ddi xing cia dinh A qua tdm duong tron ngoai tiép

AABC 13 diém D(4;—2) _Tim toa db cac dinh cia AABC.
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D(4:-2)
Goi H 13 truc tam AABC thi ¢«6 BHCD la hinh binh hanh, nén M 13 trung diém
HD=> H (2,0)
x—2::y—0
-1-2 -3-0
po DC // BH va D(4;-2) thugc DCnén (DC):x—y—6=0

BH chia E(—l,’—3) nén (BH) : <:>(BH):x—y—2=0

Do BH 1 AC va F(l,‘3)thuécAC nén (AC) x+y—4=0

x—y—-6=0
Do C = AC N DC nén toa dd C la nghiém cla hé
x+y-4=0

Tim dugc C(S,‘—l)
M(3,’—1) la trung diém cta BC nén B(l;—l) = B_C"=(4,'O) Do H 1a tryc tam AABC
nén AHJ_BC:>(AH).‘)C—2=O

x—2=0

Do A= AH M AC nén toa d6 A la nghiém cla hé
x+y-4=0

= A(2:2)
Ké&t luan: A(2,‘2); B(l,’—l); C(S,’—l)
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Cau 103. (Thpt — Chuyén Vinh Phic — Lan 1 - 2016) Trong mat phang véi hé toa dé(Oxy),
cho tam gidc ABC ngoai tiép dudng tron tam J(2;1). Biét dudng cao xuit phat tir dinh 4 cda
tam giac ABC c6 phuong trinh :2x+y—10=0 va D(2;—4) 15 giao diém th& hai cha AJ voi

dudng tron ngoai ti€p tam gidc ABC . Tim toa d6 céc dinh tam gidc ABC biét B c6 hoanh déam

va B thudc dudng thing c6 phuong trinh x+y+7=0 .

Papsé: 4(2;6), B(~3;-4),C(5;0).

B |_—c

D

AJ diqua J(2;l)vé D(2;—4) nén cé phuong trinh 4J:x—2=0

{A} =AJ N AH, (trong dé6 H la chan dudng cao xut phat tir dinh A4)

x=2=0 {x=2:>A(2;6)

Toa dd A4 1a nghiém cla hé =
2x+y—-10=0

y=6
Goi E lagiao diém thir hai cia BJ véi dudng tron ngoai tiép tam giac ABC .

Tacé DB=DC = DB =DCva EC = EA

— 1

DBJ =5(sdl/5?3+sdbz’ )=%(sd§1+sd5]§)=§/§ — ADBJ cantai D=>
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DC = DB =DJ hay D |atam dudong tron ngoai tiép tam gidc JBC Suyra B,C ndm trén duong

tron tam D(2;—4) ban kinh JD =~/0”+5> =5 c6 phuong trinh (x—2)" +(y+4)’ = 25. Khi d6

toa dd B 13 nghiém cla hé

{(x—2)2+(y+4)2 =25©{x:—3 v{x=2 %3(-3;—4)

x+y+7=0 y==4 (y=-9 B(2;—9)

Do B c6 hoanh d6 4m nén ta dugc B(-3;—4)

Cau 104. (THPT - Yén Lac 2 — Lan 1 - 2016)Trong mat phang v&i hé toa dd Oxy, cho tam gidc
ABC c6é dinh A(-1;-1), dwong tron ngoai ti€p tam gidc ABC cé phuong trinh
(x=3)* +(y—2)*> = 25. Viét phuong trinh dudng thing BC, biét 1(1;1) Ia tdm dudng tron noi

ti€p tam gidc ABC.

Pap s6 : BC: 3x+4y-

17=0.

AF
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| A
at ca vi hgc sinh than yéu \ ? |

+) Dudng tron ngoai ti€p tam gidc ABC c6 tam K(3;2) ban kinh R=5

Puong thang Al ¢é phuong trinh: x -y =0
Goi A' 1a giao diém th hai cha Al vai dudng tron ngoai ti€p tam gidc ABC
2 2
x=3) +(y-2) =25
Toa d6 A' I3 nghiém cda hé: (x=3) +(r-2)
x—=y=0
VIA' # Anén A'(6;6)

+) Ta co:
@'=@+@'=%EE=§@

Do détamgidcIBA'cantaiA' — IA'=A'B=A'C
Nghia |3 B va C ndm trén duong tron tam A' ban kinh A'l
+) Puong tron tam A' ban kinh A'l cé phwong trinh la:
(x=6)"+(y—6) =50
Toa d6 cda B va C la nghiém cda hé:
(x—6)"+(y—6) =50
()6—3)2 Jr(y—2)2 =25

— Phuong trinh duong thang BC c6 dang 3x+4y-17=0

Cau 105. (Nhém Viét Kha — Lan 1- 2016)Trong mat phang véi hé toa dé Oxy, cho tam giac
ABC vuéng tai A, phuong trinh duong thang BC :3x —y —7 =0. Goi M, N [an lugt Ia trung diém
clia BC va AB, H I3 hinh chiéu vuéng goc cta A trén CN, P 13 trung diém CH. Tim toa d6 céc dinh A, B,

2 2
7 1 5 .
C biét phuwong trinh dudng tron ngoai tiép tam gidc APN 13 [x —5) +(y ——) 25' diém

H (112/37;-31/37) va Acé tung d6 4m.
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+) Chirng minh duoc AP vuong géc véi MP
Ngoai ra trung diém D cla AM la tdm cla dudng tron d3 cho
Ta tim dugc M 13 giao diém clia duwdng tron (D) véi dwong thang BC

TU d6 ta tim duwoc A —> CN —> toaddcitaNvaC —>B

Cau 106. (Maths287 — Lan 1 - 2016) Trong mat phang v&i hé toa dd Oxy, cho hinh vudng
ABCD c6 hai diém M, N [an lugt thudc canh AB va CD sao cho 3AM =3CN = AB .Klagiao diém
clia AN va DM. Tryc tdm cla tam gidc ADK |a H(4 ;4), duong thang CD qua diém E(-2 ;-4). Xac dinh
toa d6 cac dinh cla hinh vuéng ABCD, biét C thudc dudng thing x +y = 0 va cé hoanh dé duong.

Pap sd : A(-8;8) ; B(4;8); C(4 ;-4) ; D(-8 ;-4).
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Huéng dan:
Dé dang chitng mih dwoc E, B, Q, F cling thudc dudng tron tdm | ban kinh 1Q
B |3 giao diém cua (d) va dudng tron (1)

Tinh dwgcE, F,Csuyra A, C,D

Cau 107. Trong mat phang toa do Oxy cho hinh vudng ABCD tam I. Binh B thudc duong
thang d: 5x+3y-10=0. Goi M la diém d&i x(rng v&i D qua C. Diém H va K Ian lwot 13 hinh chiéu vudng

gdc vla D va C |én AM. Xac dinh toa do diém B biét K(1;1) va dudng thang HI cé phwong trinh 1a

3x+y+1=0.
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A
at ca vi hoc sinh than yéu \ ? |

Ta co: ABKD vuéng tai K canh huyén BD

ABCD va ABAD Ian lugt vudng tai C va A canh huyén BD
Do d6 5 diém A,B,C,D,K cung thudc duwdng tron tdm | dudng kinh BD
Nén BAD =90° — BK 1 DK (1)
+)Tacod HBD = AKD = 45° (gbc ndi tiép cung chan cung AD)
= AHKD vudng can tai H (do DH L HK) — HK = HD
+) Ta lai c6: ABKD vudng tai K nén IK=ID
Do d6 HI 1a dwong trung treccia DK — HI 1. DK (2)
Tl (1) va (2) ta dwoc HI // DK
+) Phuwong trinh duwong thang BK di qua K(1;1) va song song véi HI 1a:
3x+y-4=0

. 1
Vi B 13 giao diém clia BK va dudng thang d nén B(E,%j

15
Vay B| —;—
Y (2 2)

Cau 108. Trong mit phang toa d6 Oxy cho hinh thang can ABCD (AB // CD ). Goi H, | [an lvot

1a hinh chiéu vudng géc clia B [&n cac dudng thang AC, CD, va M, N [an luot 1a trung diém cla AD, HI.

Viét phuwong trinh duwdng thang AB biét M(1;-2) N(3;4) va dinh B ndm trén duong thangx +y—9=0,

C05m=—

2

N
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—

ABD = HCI = HBI
+)Xét AABD VA AHBItacé: 1 > AABD~AHBI
ADB = ACB = HIB

Ta c6 : BM va BN [an luot |3 trung tuyén cta hai AABD va AHBI
BM  BA
— (1)

BN BH

+)Laic6: ABM = HBN = MBN = ABH (2)
T (1) va (2) —> AABH ~ AMBN

Do d6 MNB = AHB =90° hay MN | NB

+) Budng thang BN di qua N(3;4) va c6 vecto phap tuyén n=MN = (1;3) nén co phuong trinh x + 3y — 15

Vi B |3 giao diém clia BN va dudng thang x + y — 9 = 0 nén B(6;3)

Tacé: MB = (5;5) = 5(1;1) . Goi a = (a;b) Ia vecto phdap tuyén cha AB

|a+b| 2 2 2 |:a:3b
> =" <3a -10ab+3h" =0
’2(a2+b2) \/g 3a=b

e NEu a=3b. Chon a=3;b=1. Phuong trinh dwong thang AB cé dang 3x+y—21=0
e N&u 3a=b. Chon a=1;b=3. Phuong trinh dwong thang ABla x + 3y —15=0 (loai do trung BN)
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at ca vi hgc sinh than yéu

Vay phuong trinh dwong thang ABla3x+y—-21=0

Cau 109. Trong mit phang toa d6 Oxy cho tam gidc ABC vudng tai A c6 dudng cao
AH, I 13 trung diém cla AC va phuong trinh dwong thang AC: x —y + 1 = 0. Trén tia d&i cla

tia HA 18y diém D sao cho HA=2HD. Tim toa d6 cac dinh ctia tam gidc ABC biét phuwong trinh

dudng tron ngoai ti€p ctia tam giac ABI 13 (C): (36—2)2 +* =5 vadinh A c6 hoanh d6

duong.
D
B
N,
A T C
. IN L AH
+) Goi N la trung diém clda AH —IN la duong trung binh cia AACH —
CH =2IN
. . ) HB AH
Xét AABCcOHB.HC=AH" & ——=——
AH HC
AH=ND=2HD HB HD
Mat khac: S
HC =2NI ND NI

—> ABHD ~ ADIN —> BDH = DIN

—

= BDI = BDN + NDI = DIN + NDI =90°

Do d6 BDIA 13 t& gidc noi tiép.

+) Vi A, | |a giao diém cla duong tron (C) va dwong thang AC, va diém A cé hoanh d6 duong
—A(1;2) 1(0;1)

Lai ¢ | 13 trung diém AC nén C-1;0)

Phuong trinh duong thang AB di qua A va vudng géc véi AC la: x+y—3=0
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at ca vi hgc sinh than yéu

B I3 giao diém khdac A cda duwdng tron (C) va AB nén B(4;-1)
Vay A(1;2) B(4;-1) C(-1,0)

Cau 110. Trong mat phang toa do Oxy cho tam gidc ABC nhon ndi tiép dudng tron (C). Cac
duong cao ha tir A, B cat duong tron (C) 1an luot tai cac diém D(3;1); E(1;-5) (D,E khong trung vdi
A,B). Biét rang chan dudng cao tir dinh A 1a diém K(3;-3). Tim toa do diém C.

E

D

+) Goi H 13 truc tdm cla AABC, K 13 giao diém clia AH va BC.
Tacd HBC = DAC (cung phu vdigoc ACB)va DBC = DAC

— HBC =DBC —> AKBH = AKBD —> BH = BD
Do d6 tam gidc BHD can tai B
—BC |13 dudrng trung trwe ctia HD va CH = CD
+) Twong tywtacd CE=CH—>CD=CE
+) Phuong trinh dwong thang BC qua K va vudng goc véi KD 13 y+3=0
C |3 giao diém clQa KD va CD = CE nén C(5;-3)
Vay C(5;-3)
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Cau 111. Trong mat phang toa do Oxy cho dwong tron (C) cé tam la géc toa d6 O, tir diém P
trén duong thang y — 3 = 0 ké hai ti€p tuyén PA va PB tdi (C). Goi | [a diém trén doan AB, qua | ké

dudng thang vudng géc véi Ol cét (C) tai C va D. Tiép tuyén clia duong tron (C) tai C va D cat nhau tai

Q(2;-1). Tim toa do cac diém P,A,B biét rang PA= 2+/5 va diém A c6 hoanh dd nguyén

+) Ta cé t&r gidc PAOB ndi ti€p duwdng tron dudng kinh OP va té giac QCOD ndi tiép dudng tron dudng
kinh 0Q
—10.1Q=IC.ID
M3t khac t&r gidc ACBD ndi ti€p dudng tron, nén IA.IB=IC.ID
— IA.IB=10.1Q  —> t& gidc QAOB ndi tiép
Ma ti gidc PAOB noi tiép duwdng tron duwdng kinh OP nén 5 diém P, Q, O, A, B cung thudc dudng tron
duong kinh OP
Dodoé PQ L OQ
+) Phuong trinh dwong thing PQ di qua Q va vudng géc véi 0Q la: 2x—y—-5= 0

309

Hoc toan khé hiéu , hiy hoe thay Quang dé cam nhan sw khac biét




A
at ca vi hoc sinh than yéu \ |? |

P la giao diém clia PQ va duong thdng y — 3 = 0 nén P(4;3)

— phuong trinh dudng tron (C) 13 x* + 7 =5

+) Toa d6 A,B 13 nghiém cha hé :

{x2+y2=5 x=2y=-1
= 2 11

—4) +(y-3)"=20 x=—Z;y=—

(x=4) +(y-3) PR

\ o . L 2 11

Vi A cé hoanh dd nguyén nén A(2;-1) B —g;?
2 11

Vay A(2;-1 B| ——;— P(4;3

y A(2;-1) ( s Sj (4;3)

Cau 112. Trong mit phang toa d6 Oxy, cho tam gidc ABC noi ti€p dudng tron (T). Tl diém M thudc
canh AB (M %A, M # B ) ké dwong thang vudng gdc vdi AB, cat cac duwdong thang AC, BC [an luot tai D(9; -2)
va E. Buong tron di qua 3 diém D, E, C cat dudng tron (T) tai diém F(2;-3) khac C. Tim toa do dinh A, biét A

thudc duong thang d: x +y—5=0.

+)Tacéd: ABF = ACF (cung chdn cung AF cla dudng tron tam 1)

A/C\F = @7 (cung chan cung l/)—ﬁ’ cla dudng tron tdm O)

— t& gidc MBCE ndi tiép —> MEB = MFB
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Mat khac ]\7E\B = EF?f (cung chan cung Z)?f cla dwong tron tam O)

— MFB=DFC

+) Ta lai c6: MFD = DFB+ MFB = DFB+ DFC = BFC
Va: B/F\C =]\m (ch3n cung EE’ cla dwong tron tam )
— MFD = MAD > ttr gidc MAFD ndi tiép
— AF 1 DF
+) Phuong trinh dudng thang AF di qua F va vudng géc v&i DF 1a: 7x +y—11=0
Vi A |3 giao diém clia AF va dudng thang d nén A(1;4)
Vay A(1;4)

Cau 113. Trong mat phang toa d6 Oxy cho tam gidc ABC ndi tiép duwong tron tam I. M(2;-1) 1a

o oo (31 L)
trung diém cua BC va E[E;—Ej Ia hinh chiéu vuéng gdc cla B trén Al. Tim toa do cac dinh cua

tam giac biét phuwong trinh duong thang AC: 3x +2y—13=0

BW

+) Goi giao diém clia ME va AC la K

Giao diém cla BE va dudngtrontdm 13 N
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+) Taco IA L BN tai E— E 13 trung diém cGa BN

Do d6é ME la duwdng trung binh cia ABNC — ME // NC
— MCK = KCN
Laico  ABE =KCN — ABE = MKC

— t gidc ABEK ndi ti€p
Vivay BK 1L AC
+) Phuong trinh dwong thang ME di qua hai diém M va E 13 12x—5y—29=0

Kla giao diém ctaACvaME  — K ﬂ,é
13713

+) Phuong trinh dudng thang BK di qua K va vudng géc véi AC 1a: 2x— 3y — 1 =0

- . 2a-1
GoiBB(a; j.\ﬁMIétrungdiémcuaBC —>C(4—a;—2— 3 j
Lai ¢6 C ndm trén dudng thang AC —a=-1 —B(1;-1) C(5;-1)

+) Phuong trinh dudng thang AE di qua C va vudng géc véi BE 1a: 11x + 3y —26=0
A |3 giao diém clia AE va AC — A(1;5)
Vay A(1;5) B(1;-1) C(5;-1)

Cau 114. Trong mat phang toa do Oxy cho tam gidc ABC nhon, AC>AB. Dudng phan gidc clia
géc BAC cat duong tron ngoai ti€p tam gidc ABC tai diém E(-4;-4) (E khac A). Goi D(1;1) la diém
trén canh AC sao cho ED = EC. Tia BD cat dudng tron ngoai tiép tam gidc ABC tai diém thi hai F(4;0).

Tim toa do cac dinh cda tam gidc
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E

+) VI E |a diém chinh gitta cung nhd BC nén EB = EC
M3t khéc ta lai ¢6 ED = EC (gia thiét) —>EB=ED (1)

Tam gidc ECD can c6: E@ = E/'D\C

— ADE =180° — EDC =180° — ECD = ABE 2)
+) Ttr (1) va (2) = AE la trung tryc cda BD va AE L BD (3)

—_—

+) Xét tam gidc DCF c6 DCF = ABF = ADB = CDF
— ADCF can tai F

DodéFD=FC — EF |3 dudng trung trwe cia CD — EF L AC (4)
+) Twr (3) va (4) ta c6 D la tryc tdm tam gidc AEF
+) Phuong trinh dudng thang EF di qua hai difm EvaFlax—-2y—-4=0
Phuong trinh dwong thang AC qua D vudng géc véi EF 13 2x +y —3 =0
Phuong trinh dwong thang AE qua E vudng goc véi DF 1A 3x—y +8=0
Vi A 13 giao diém cla AC va AE nén A(-1;5)
+) Goi H 13 giao diém cla EF va AD — H la trung diém cdia CDva H(2;-1)  — C(3;-3)
+) Phuong trinh dudng thing BF di qua hai diémDvaFlax+3y—-4=0

Goi G 13 giao diém clia BF va AE thi G 1a trung diém cta BD va G(-2;2) — B(-5;3)
Vay A(-1;5)  B(-5;3) C(3;-3)

Cau 115. Trong mit phang toa do Oxy cho tam gidc ABC cé dinh B(2;9) va tam dudng tron bang tiép géc
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Ala diém K(14;15). Budng thang di qua K vudng goc véi AK cat cac duong thang AB, AC [an luot tai D, E thoa
man BD.CE = 288. Tim toa dd cac dinh A, C biét diém D cé hoanh dé duong nam ngay trén dudng thang 10x —y

+7=0.
A
+) Xét AADE cé dwong cao AK ddng thoi la phan giac

— AADE can tai A

> D=E (1)

B C +) T(r gidc BDCE ¢6 :
B+C+D+E =360
— KBD+KCE +E =180°
E > KBD=180° ~KCE-E=CKE (2)
+) TU (1) va (2) ta c6: ADKB ~ AECK
D
- DB _ DK — DK* =EK.DK = BD.CE
EK EC
+) Goi D(a;10a+7) (a>0). Vi DK*=288
— (a—14)" +(10a-8)" =288
<101a* -1884—28=0
a=2
= 14 Vi D c6 hoanh d6 duong nén a=2 — D(2;27)
a=———
101

+) Phuong trinh duong thang AC di qua hai diém AvaEla:y—3=0
Phuong trinh duong thang BC ddi xirng véi dudng thang AB qua duong thang KB la 3x + 4y —42=0
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at ca vi hgc sinh than yéu

Vi C |2 giao diém cta AC va BC — C(10;3)
Vay A(2;3) €(10;3)

Cau 116. Trong mit phang toa do Oxy cho tam gidc ABC ndi tiép duong tron (C) tam 1, diém M thudc

2 11
cung nho BC va khéng trung véi B, C. Goi H(1;4) va K[g,?j [an lwgt 13 hinh chiéu cdia M 1én AB va AC. Phuong

trinh duwong thang BC: x +y — 1 = 0 va khoang cach tir M dén BC bang 2+/2 . Tim toa do diém A biét diém M c6
hoanh d6 duong.

+) Goi E |a hinh chiéu clia M |1én BC
Khi d6 ME = 24/2
+) T& gidc MEBH va ABMC ndi tiép
—» HEM = HBM = MCA
Lai c6 tir gidc EMCK noi tiép
— MEK +MCA =180°
> MEK + HEM =180°
Do d6 ba diém H, E, K thang hang

+) Phuong trinh dwong thang HK di qua hai diém HvaK1a3x—-y+1=0
E 13 giao diém cla HK va BC — E(0;1)
+) Phuong trinh dudng thang ME di qua E va vudng géc véi BCla x—y + 1 =0

ViM € ME nén M(a;a+1) (a>0)

Lai c6 ME = 2\/5 nén a=2 — M(2;3)
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+) Phuong trinh dwong thang AB di qua H va vudng géc véi HM lax—y+3 =0
Phwong trinh dwong thang AC di qua K va vudng géc véi KM 13 2x+y—3=0
Ala giao diém cia ABva AC  — A(0;3)

Vay A(0;3)

Cau 117. Trong mit phing toa dd Oxy cho dudng tron (C): x* + y2 =1. Goi A la diém thudc duong thang y — 3

=0va B, C lan luot |a cac tiép diém cua ti€p tuyén ké tir A dén (C). Qua B ké dudng thang song song véi AC cat (C) tai D,
AD cét (C) tai E. Tim toa do cla A biét BE cat AC tai 1(1;2)

+) IC la tiép tuyén cda duwdng tron
(C)nén IC*=IE.IB (1)
Mt khac: EBA=BDA=EAl
Do d6 AIBA ~ AIAE

— IA*=IE.IB (2)
+Tir(1)va(2) > IC=1A

Nghta la | 1a trung diém cla AC

+) Goi A(a;3) thudc duwong thangy—3=0
Vi 113 trung diém cla AC nén C(2 —a;1)

laicd OC*=1 = (2-a)’ +1=1 < a=2 = A(2;3)

Vay A(2;3)

Cau 118. Trén ntra duwdng tron tdm | dwong kinh AB, C thudc Al, M thudc nira dwdng tron.
Ké ti€p tuyén Ax L AB va By | AB. Qua M ké dudng thang vudng géc véi MC cét Ax tai P, cat By tai
Q. Budng thang AM cét PC tai D(2;1), dudng thang MD cat CQ tai E, dwong DE cat Ml tai N. Tim toa
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do6 diém N biét E thudc duong thang d: x + y — 5 = 0 va phuong trinh duong thang MIl: x—2y +2=0

P

+) Goi E( a; 5—a) nam trén duong thang d

a+2 6-a
2

Vi N I3 trung diém cla DE nén N( 5

L R a+2 6—a
Lai ¢é N thudc Ml —> T—Z.

Vay N(2;2).

+) Ta co: PAC + PMC =180°

— t& gidc PACM néi tiép
Do d6: MAC = MPC (géc noi ti€p chdn cung A/Jz’)
+) Tuwongtywtacod:

MOC = MBC (t& giac CBQM ndi tiép)

Khi d6 ta co:

MPC + MOC = MAC + MBC =90° - PCQ =90
Tir d6: DCE + DME =180°
Nén t& gidc DMEC ndi ti€p
Vivay: MED = MCD = MAP = MBA
Ma hai géc nay & vi tri déng vi
= DE// AB

| 13 trung diém cla AB — N la trung diém DE

+2=0<a=2-—>N(2;2)

Cau 119. Trong mat phang toa d6 Oxy cho tam gidc ABC ndi tiép dudng tron tam O(0;0).
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Puong tron qua B ti€p xuc vdi AC tai A cat dudng tron qua C tiép xtc véi AB tai A tai diém

5 2 . s 2 .
D(——;—j khac A. Biét rang phuong trinh duong thang AB la x —y — 1 =0. Tim toa d6 cac dinh A,

29 29
B, C.

+) Vi AC 13 ti€p tuyén cla (01) nén ABD =CAD
AB I3 ti€p tuyén cla (02) nén ACD = BAD
= AABD ~ ACAD
+) Goi M, N 13 trung diém ctia AB va AC
— DMB = DNA — t(r gidc AMDN noi ti€p
M3t khac tir gidc AMON ndi ti€p dudng tron dudng kinh OA
Nén D thudc duwong tron dudng kinh OA
Do d6 AD 1. OD
+) Phuong trinh dwong thang AD di qua D va vudng géc véi OD [a: 5x—2y +1=0
A la giao diém cla AD va AB — A(-1;-2)
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1 1
Lai c6 OM L AB nén M |3 hinh chiéu clia O 1én AB — M(E;—Ej — B(2;1)

Phuong trinh dwong tron (01) di qua ba diém A,B,D I3 ()6—2)2 +(y+2)2 =9
— 0,(2;-2)
Phuong trinh dwong thang AC qua A vudng goc véi OAlax+1=0

Twong tu ta cd N(-1;0) nén C(-1;2)
Vay A(-1;-2)  B(2;1) C(-1;2)

Cau 120. Trong mat phang toa do Oxy cho tam gidc ABC nhon ndi tiép dudng tron tam |
n 2 4 . (8 4 . s X . .
trong tam G 5,5 .GoiE(1;1)vaF g;—g lan lwgt la hinh chiéu vudng géc cua B,C 1én Al. Tim

toa do diém A.
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at ca vi hgc sinh than yéu

+) Goi M 1a trung diém cla BC

H la chan duwong cao ké tir dinh A cdia AABC

K 13 trung diém clia AC

D I3 diém d6i xtrng v&i A qua |

+) Ta c6 MK la duong trung binh cda ABEC
— MK // BE.

Lai c6 BE L AD > MK L AD

M3t khac KE = KF

B —MK la duong trung tryc cia EF ->ME=MF

Phuong trinh duong thang Al di qua hai diEmEvaFla3x+y—4=0

Goi A(a;4-3). Vi AM => AG =~ z—a;i—4+3a = 1—3—a;—4+9—a
2 2\3 3 2 2

3
->M (1—%;%’] . Vi ME = MF nén ta c6 phuong trinh:

2 2 2 :
a . 3_a_1 = §+ﬁ + 3_a+i <a=0—A(0;4)
4 2 5 2 25

Vay A(0;4).

. 8
Cau 121. Trong mat phang toa d6 Oxy cho tam gidc ABC cd trong tam G (E;Oj va c6 duong

tron ngoai tiép 1a (C) tdm I. Biét ring cac diém M(0;1) va N(4;1) Ian lwot 1a cac diém d6i xtrng cla |

qua cac dudng thang AB va AC. Buong thang BC di qua diém K(2;-1). Viét phuong trinh dudng tron
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at ca vi hoc sinh than yéu

(C).

+) D& thay AM = AN (= Al)

+) Goi E, F 13 trung diém cla AB va AC

— E, Fcling 1a trung diém cda IM va IN

Do déBC//EF// MN

+) Phuong trinh duong thiang BC di qua K va
songsongvéiMNIa: y+1=0

Goi H I3 trung diém ctia BC

— H(a;-1)

Vi @:2%:2@—(1;1){16;6“;2j

Va 1+(8-2a)’ =(4-2a)" +1 (AM = AN)

Néna=3

Do d6 H(3;-1) va A(2;2)

+) Phuong trinh dudng thang IH di qua H va vudng géc véi BClax—3 =0

t=4

Goi I(3;t) ta cd Al = AM = 5nénl+(t—2)2=5<:>L 0

M3t khac A va | ndm khac phia so véi MN —(3;0)
Puong tron (C) cé tam | ban kinh Al = \/g c6 phuwong trinh la:
(x—3)2 +y° =5.

Vay phuong trinh dudng tron (C) 13 ()6—3)2 +y' =5

321

Hoc toan kho hiéu , hiy hoe thdy Quang dé cim nhan sw khac biét




Cau 122. Trong mat phang toa do Oxy cho tam gidc ABC vudng tai A c6 dinh B, C nam trén
~ ~ " 1 b A \ "~
Ox, D la trung diém canh BC, diém E thudc doan DC. Goi O, (2;5j va O, (7;8) [an lwgt 13 tdm

dudng tron ngoai ti€p cac tam gidc ABE va tam gidc ACE. Tim toa do diém E va D, biét rang hoanh do

diém E I&n hon hoanh d6 diém D.

+) AO,AE cantai O, nén
@:900—%.@5=90°—,@\C

Tuong tu ta cé: OZ/fE’ -90° — ACB

— 0,40, =180° — ABC — ACB =90°
+) Vi 0,0, la trung truc clia AE nén AE doi
xung qua 0,0, > @ =90°

Tacé: O,D//AC, O,D//AB

— 0,DO =90°

+) Toa d6 diém D, E |13 nghiém ctia hé :
y=0
2 x=3,y=0
2 o 52+ E = y
( 9) ( 17] 2 x=6,y=0
+ ¥ —
Vi hoanh d6 diém E 1&n hon hoanh dé diém D nén D(3;0) E(6;0)

Phwong trinh duong thang 0,0, 13 3x—2y—5=0

+) Phuong trinh dwong thang AE di qua E va vudng goc vdi 0,0, la:2x+3y-12=0
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at ca vi hgc sinh than yéu

ViH la giao diém cta AE va 0,0, nén H(3;2)

H 13 trung diém cha AE nén A(0;4)
— 1 .
+)Tacé OD= (l;—aj // (2;-1). Buong thang AB di qua A vudng goc véi O,D cé phuong trinh la 2x—y + 4

=0

B I3 giao diém cla Ox v&i AB nén B(-2;0)
M3t khac: D 13 trung diém cla BC nén C(8;0)
Vay A(0;4) B(-2;0) C(8;0)

Cau 123. Trong mat phang Oxy cho tam gidc ABC vudng can tai A. Goi M 1 trung diém cla
doan BC, G |a trong tam tam gidc ABM. D(7;-2) |a diém nam trén doan MC sao cho GA = GD. Viét
phuong trinh dudng thang AB clia tam gidc ABC biét dinh A cé hoanh d6 nhoé hon 4 va phuong trinh
dudng thang AG 1a 3x—y—13=0.

+) AAMB vuong can tai M nén GA = GB
B Lai c6 GA = GD nén GA=GB=GD
Do d6 G |13 tAm dudng tron ngoai tiép AABD

+) MG cét AB tai E — E 1a trung diém AB
—_— ] —
M Mit khac ADB = EBAG =EGA
D — t& gidc AGMD ndi tiép

—> AGD = AMD =90° —> AG L AD

A

+) Vi G 13 hinh chiéu cta D 1én AG — G(4;-1)
Goi A(a;3a-13) vdi a<4 thudc AG
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-~ \ A
at ca vi hoc sinh than yéu ? |

. A A a 2 2 a
Vi AAGD vuéng can nenAG=GD<:>(a—4) +(3a—12) :IOQ[
a=

Vi A cé hoanh d6 nho hon 4 nén a=3 hay A(3;-4)
NS . , (91
Tl d6 ta cé toa do6 trung diém N cua BM la N E’E

+) Phuong trinh dudng thang BD di qua hai difm DvaNlax+y—-5=0
Piém M 13 hinh chiéu cta A I1én BD — M(6;-1)

Vi N 13 trung diém ctia BM nén B(3;2)

Phuong trinh duong thang AB di qua hai diém AvaBlax—3=0
VayAB:x—3=0

Cau 124. Trong mat phang véi hé truc toa dd Oxy cho tam gidc nhon ABC néi tiép duwong
b "~ - b .2 2 b - 31 1 b N - "~ ’ 2
tron tam |. Biém M(2;-1) |a trung diém cua BC va diém E E;—E Ia hinh chiéu vuong géc cua B

|én dwong thang Al. Xac dinh toa do cac dinh clia tam gidc ABC biét duwong thang AC cé phuong trinh
3x+2y—13=0
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+) Goi D 13 hinh chiéu cta A 1én BC

N I3 trung diém AB

+) D& thay t& gidc BDEA ndi ti€p duwong tron duong

kinh AB
N I Ngii gidc BNIEM ndi tiép dudng tron duong
kinh IB
E —>E/NA\4=E{Bﬁ=EA/>D=%E/N\D

B D M C — NM |a phan gidc géc END
+) Lai c6 NE = ND nén NM la duding trung truec clia DE

+) Phuong trinh dwong thang MN di qua M va song song v&i AC la 3x +2y—4=0
Phuong trinh duwdng thang DE di qua E va vudng géc véi MN 13 2x—3y—-5=0
Vi MN 13 trung tryc ciia DE nén D(1;-1) — Phuong trinh dwong thang BC di qua hai diém MvaDlay=-1
Vi C 12 giao diém ctia BC va AC nén C(5;-1)
Lai c6 M I3 trung diém BC nén B(-1;-1)
+) Phuong trinh dudng thang AD di qua D va vudng géc véi BC la x =1
A la giao diém cla AD va AC —>A(1;5)
Vay A(1;5) B(-1;-1) C(5;-1)

Cau 125. Trong mét phang toa dd Oxy cho hinh binh hanh ABCD c¢6 géc ABC nhon, A(-2;-1).

Goi H, K, E Ian Iwot [a hinh chiéu cha A |én BC, BD, CD. Phuong trinh duwdng tron ngoai tiép tam giac

HKE 1a (C): x* + »* +x+4y+3=0.Tim toa d6 cac dinh B, C, D biét H c6 hoanh dé 4m, C c6 hoanh

d6 duwong va nam trén dudng thang x—y—3=0.
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A +) Goi | 13 giao diém clia AC va BD

+) Ta c6 AHC = AEC =90° nén t& giac
AHCE ndi tiép dudng tron tam | dudng kinh
AC

E +)Taco:

HIE = 2HAE =2(180° — BCD)

Vi AKED va AKHB la cac t& gidc ndi ti€p nén

EKD = EAD va BKH = BAH

Do d6 HKE =180° — DKE — HKB =180° — EAD — BAH = 2HAE = 2(180° — BCD)= HIE

— HKIE 13 t& gidc ndi ti€p — | thudc dwong tron (C) ngoai tiép tam gidc HKE

. -2 ¢c—4
+) Goi C(c;c-3) thude dudng théng d (c>0) Ny (C = g : ]
Lai 6 | ndm trén duong tron (C)nén ¢ —c—-2=0< { B I Vi c>0 nén c=2 — C(2;-1) va 1(0;-1)
c=-—

+) Vi E va H 13 giao diém cla dudng tron dudng kinh AC véi dudng tron (C) va H c6 hoanh dd am

Phuong trinh duong thang ABlax—y+1=0

Phuong trinh duong thang BClax—3y—-5=0

B Ia giao diém cla AB va BC nén B(-4;-3)

+) Kiémtra: BABC=16>0 (théa man tam gidc ABC nhon)
Vi AB = DC nén D(4;1)

Vay B(-4;-3)  C(2;-3) D(4;1)
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at ca vi hgc sinh than yéu

Cau 126. Trong mat phang toa do Oxy cho hinh chi¥ nhat ABCD tam I. Goi M 13 trung diém
CD, H I3 hinh chiéu ctia D 1én AM va N |a trung diém AH. Tim toa d6 cac dinh B,D biét phuong trinh

2 2
X . . 5 9 S . sy n .
duwong tron ngoai ti€p tam giac IMN la (C): (x—EJ +(y—EJ =E va dinh D cé hoanh d6 nguyén

nam trén dudng thang 2x—y = 0.

A B +) Pudng tron (C) ¢ tam J(%;%) ban kinh

Goi E 13 trung diém HD.

Vi NE 13 dudng trung binh ca AMAD nén:

D M C NE//AD//IM
1
NE=EAD:IM

— T gidc IMEN la hinh binh hanh.

Va NE L MD do AD L. MD

Do dé E Ia trwc tAm cda A MND - ME L ND — IN L ND

Do d6 tir gidc IMDN 3 t& gidc ndi tiép

+) Vi D |a giao diém clia (C) véi duwong thang 2x —y = 0 va D cé hoanh dd nguyén nén D(3;6)
Lai ¢6 J 1a trung diém cla ID nén 1(2;3)

Mat khéc | 13 trung diém cla BD nén B(1;0)

Vay B(1;0) D(3;6)
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AH 2x —y = 0 va phuong trinh dwong thang CD la x + 3y —3 = 0.

Cau 127. Cho tam gidc ABC noi tiép duwdng tron tdm | cé B(-3;4). Goi D va H lan lvot [a diém
déi xirng vdi A qua | va chan dudng vudng goc ha tir A trén BC. Gia st E |13 hinh chiéu vudng géc cla

B lén AD. Viét phuong trinh dudng tron ngoai ti€p tam gidc HEF biét rang phuong trinh dudng thang

A

+) Ta c6 MN la dudng trung binh clia AABC
— MN //AC — MN L HE
Ma N nam trén trung tryc ciia HE — MN 13 trung truc ca HE

+) Twong ty ta ¢ M ciing ndm trén trung truc cla HF

+) Goi N 13 trung diém ctia AB

Tacé AHB = AEB =90’
— tir gidc AEHB noi tiép duwdng tron tdm N dudng
kinh AB

— NH = NE — N nam trén duong trung truc cla
HE

BAD + EHB =180°

+)laicéd:y
EMH + EHB =180°
> BAD = EMH

Mt khac BAD = BCD (cung chan cung BD )
— EMH = BCD
Ma hai géc nay & vi tri so le trong

—HE //CD —>HE LAC
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— M la tdm dudng tron ngoai ti€p tam giac HEF

+) Phuong trinh dudng thang BC di qua B va vudng géc véi AH la x + 2y —5=0
C 13 giao diém cQa CD va BC — C(9;-2)
H 13 giao diém cla AH va BC — H(1;2)

Lai c6 MH=+/5
—>Phuong trinh dudng tron tam M ban kinh MH 1a: (x—3)" +(y —1)

Vay phuong trinh dudng tron ngoai ti€p tam gidc HEF |a (x—3)2 +(y—1)2 =5
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