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PHANG 2016

Cau 1. Trong mit phang toa dd Oxy, cho hinh chit nhat ABCD c6 AD = 2AB, goi M, N lan luot 1a trung
diém cua canh AD, BC. Trén du:(‘n}g thang MN lay diém K sao cho N la trung diém cua doan thang MK.
Tim toa d6 cac dinh A, B, C, D biét K(5;-1), phuong trinh duong thang chira canh AC:2x+y-3=0 va
diém A c6 tung do dwong, .

(Trich dé thi thir tinh Béc Ninh ndm 2014)
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Bai todn trén cé thé chia thanh hai budc:
+ Bur6e 1: chitng minh AC L KD (ding gia thiét quan trong nay dé lam tiép budc 2)
+ Buoc 2: van dung AC L KD vao viéc gidi tim toa do cua 4 dinh A, B, C, D.

© Bu& Nh4n xét dau tién sau khi dung hinh xong d6 1a phat hi¢n KD L AC. D¢ chimg minh KD 1 AC
¢ rat nhiéu cach trong d6 cé thé ké dén:
e Cach 1: Chimg minh KDC+ ACD =90° (chitng minh téng 2 géc trong
mét tam gidc bang 90° suy ra goc DHC =90"— Ta da ¢c6 DAC+ACD=90"nén ta can chimg minh
DAC = MKD (2 géc nay bang nhau do 2 tam giac AMKD =AACD)
e Cach 2: Van véi ¥ tuong nhu cach 1, ta chimg minh HDC + ACD =90° ¢é suy ra DHC =90° —

Ta da co DAC+ACD =90° - DAC =HDC (2 gbc nay bang nhau do tan DAC =tan HDC , dé dé hiéu hon
chung ta c6 thé md rong hinh chit nhat ABCD thanh hinh vuong ADEF (va ban doc sé khong con qua xa la
voi viée chirng minh AC L KD)

e C4ch 3: Dung hé truc toa d6 Bxy nhu hinh v& — toa d6 hoa cac diém va diéu phai chung minh
twong dwong voi AC.KD =0. (Ban doc cé thé xem hinh vé dé hiéu ré hon)

e Céach 4: Dya trén y tuéng ching minh AC.KD =0—> Ta sir dung tich v6 huéng giita hai vécto
ab=|a|.|b|.cos(a,b). Cu thé trong bai nay ta s& goi M = BC n KD — chuyén bai toan chimg minh
AC.KD =0 thanh AC.MD =0 (Ta sé& dung quy tic “chén diém” dé tao ra céc tich v hudng bang 0 hoic cac
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canh c6 d6 dai va hop goc cu thé).

e Céach 5: Ta ciing ¢6 thé chimg minh “diém thudc dwong tron” dua trén cach ching minh tir giac
ndi tiép. Cu thé trong bai nay ta s& ching minh “H nhin AK dwéi mdt géc vudng” — Xét thady “M ciing
dang nhin AK dwéi mét géc vudng ” — Ta s& chimg minh AMHK la tir gidc ndi tiép — ta can chung

minh DAC = MKD (2 géc lién tiép cung nhin 1 canh MH bang nhau) (viée chitng minh nay ciing twong tie
nhw cach 1 va cdach 2).

7 e Céch 6: Ta c6 thé van dung “dinh Iy déo Pytago” dé chimg minh AHCD L H = AC L KD —
dé thyc hién diéu nay ban can tinh s6 do cua 3 canh HC, HD, CD theo 1 canh con lai hodc mét canh cho
trude ddng thoi van dung “dinh 1y thudn Thales” do xét thay IC n KD = H va IK // CD).

Ngodi ra cdc ban con cé thé chirng minh bang cach “gian tiép doéi dwong” chuyén tur bai todn

chirng minh vuéng goc sang song song, hodc chwng minh trong tam gidc vuong dwong trung tuyen xudt phat
tir dinh ¢6 goc vudng bang nira canh huyén, v,v, .

© Bu’é’ Sau khi da chimg minh AC L KD. Ta c6 thé di tiép theo hai huéng sau:
+ Huong thir 1: (tao thém phwong trinh dwong thing méi)
_ Viét phuong trinh KD — H = KD n AC — toa d H.
_ Van dung dinh 1y thuan Thales ¢ cach 6) — Ta tim dugc ti s6 d6 dai HK va HD — chuyén
KH =kKD = KH =kKD, (k >0) — toa d6 diém D.
Viét phuong trinh duong thang AD qua diém D va c6 vécto phap tuyén Ia
n= (a;b), (@°+b*>0)  va AD tao v6i AC mdt goc o voi COSa = AD = AD = 2
o ‘ ' AC JAD?+cD?* 5
_ Sau khi viét duoc phuong trinh AD — tim dugc toa do diém A — toa do tim M — toa d6 tam I
ctia hinh chit nhat ABCD (dua trén quan hé¢ MK = 3MI — MK =3MI ).
_ Cotoado tam I (1a trung diém AC va BD) — toa do cia B va C.
+ Huong thir 2: (fim toa dé diém A thong qua dp dai AK)
_ Viét phuong trinh KD — H = KD n AC — toa do H.
_ Tham s6 héa diém A theo duong AC — 1 an nén can mot phuong trinh — d6 dai AK =?
_ Dua vao dinh 1y thuén Thales & cach 6 ta tinh dugc do dai

AK.

. 4 ==_ 2+
_ Cotoadd didm A — 5%, toa do C —> toa d6 trung didm I — 23" toa do D —> toa do B.

» Huéng din gidi chitng minh AC L KD : Goi H=AC N KD
* Cach 1: Ta c6 AMKD = AACD (c-g-c) = DAC =MKD.
Taco: DAC+ ACD =90 < MKD + ACD =90° < HDC + ACD =90

Suyra DHC =90 = AHCD LH=AC LKD tai H
* Céch 2: Dyng hinh vudng ADEF sao cho K 1a trung diém EF.

tan DAC:C—D:1

Ta co: f/l% 2 _ tan DAC = tan MKD < DAC = MKD
tan MKD = ——=—
MK 2

Taco: DAC+ACD =90’ < KDE + ACD =90" < HDC + ACD =90°

Suyra DHC=90" = AHCD LH=AC LKD tai H
* Cach 3: Dung hé truc Bxy nhu hinh v&, Pat canh AB=a>0 = AD =2AB =2a
Ta cO: A(0;a), C(2a;0), D(2a;a), K(a;—a)



AC =(2a;-a) ——— s s i
Miit khac | — ACKD=-2a2+2a%=0 = AC L KD tai H
KD = (-a;-2a)
* Cach 4: Goi M =KD n BC.
Xét: AC.MD = (ﬁ +FC)(M—C +C—D) = AD.MC + DC.MC + AD.CD + DC.CD
AD.MC = AD.MC.cos(AD; MC) = 2a.%cos 0° =a?
Véi DC.MC =0 (do CD LMC) nén AC.MD=a’—a? =0

AD.CD =0 (do AD_LCD)
DCCD=-CD =-a2

SuyraAC LMD = AC LKD taiH

* Cach 5:
A M D
L
H
B N C
K
tan DAC :C—D:l
Ta co: QEE) 2 _ tan DAC = tan KDE < DAC = KDE
tan KDE = —=—

DE 2
Suy ra tir giac AMHK 1a tirc giac ndi tiép (2 goc lién tiép ciing nhin 1 canh bang nhau)
Ma M nhin AK dudi mot goc vuong = H nhin AK dudi mot goc vuong = AHAK L H

SuyraAC LKD tai H
* Cach 6: GoiM =KD n BC.
Tac6 KI // CD va IC ~ KD = H, theo dinh 1§ thun Thales ta co: -1~ 1D _ 1K _3
HC HK CD 2
2. 2 AC CD 2 2 2CD
Suy ra HC=—IH:—IC=—C=C Vb va HD=—-HK ==-KD = CD+5
3 5 5 3 5 5
2
He? = P
Xét 5 _[HC?+ HD? = CcD?| (theo dinh Iy dao Pytago) = AHCD L H = AC L KD
, 4CD?
HD? ==

» Huwéng din giai hwéng thir 1:
*GoiH=ACNKD.DoKD LAC:2x+y- 3=0=KD:x-2y+m=0.

KD quaK(5;-1) => m=-7.VayKD: x-2y-7=0



2X+y—-3=0 - 5

* Toa do H 1a nghiém cua hé: = =H| = —==
Xx—2y—-7=0 -11 5 5

IH HD IK
HC HK CD

y _E_E(E_5j
°® 5 3|5 :{

y +E‘—g(__11+]}
° 5 35

* Goi n= (a;b), (@® +b? > 0) 1a vécto phap tuyén cua AD.
Puong thing AD qua D ¢6 dang 1a: [a(x - 1) + b(y + 3) =0

*Tacbh

_ g (theo dinh 1y thudn Thales) = HD =

X, =1
Suy ra S LI

Yo =—

Tacod cosCAD = AD _ AD = i
AC JaD?+cD? 5

Inne|  |2a+b] 2

Mat khéc cos CAD =| cos(AD; AC) |=

InLine| VBJa?+b? B
b=0= AD:x-1=0
Suy ra (2a+b)* =4(a’ +b*) < -
3b=4a—= AD:3x+4y+9=0

*TH1: V6i AD: 3x +4y +9=0.

21
X=—
. . 2Xx+y-3=0

Tac6 A=AD nAC = Toa do A la nghiém ciiahe 4 <7 o > A

3X+4y+9=0 _ =27

5

Loai vi A ¢6 tung d6 duong.
*TH2: V6i AD:x-1=0

Taco A=AD N AC = Toa dj A la nghiém cua hé¢ «—1=0 & y_1: A(l;l)

Nhéan vi A c6 tung do duong.

Do M I trung diém AD = M(1; - 1).

Goi I 1a tam hinh chit nhat ABCD, ta c6 MK =3MI = 1(2;-1)

Mt khac 1 1a trung diém AC va BD = |B(3;1) va C(3; -3)
Viy toa dj diém théa yéu cdu bai todn la [A(L1), B(3;1), C(3;-3), D(L;-3)]

» Huéng din gidi huong thir 2:
*GoiH=ACNKD.DoKD L AC:2x+y- 3=0=KD:x-2y+m=0.
KD quaK(5;-1) = m=-7.VayKD: x-2y-7=0
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X=—
2Xx+y—-3=0 —
* Toa do H 1a nghiém cua hé: Ty = S =H g,il
X—2y-7=0 -11 5 5

yz?

*TacO A e AC: 2x+y-3=0= A(a; 3 - 2a).
Do A ¢6 tung d6 duongnén3-2a>0= a<§ va @:(a—5;4—2a)

Mat khac AK = KngKH zgd[K;AC]zg.Mzzﬁ
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a=1(n)

Suyra AK? =20 < (a-5)*+(4-2a)* =20 & 21(|) a<g. Vay A(L1).
a=—
5

AC 3IC AC 3AC

+ +
* Lai co IH =HD=|K =§:>AH:A|+|H: 2 5 _ 2 10 zi

HC HK CD 2 AC AC AC AC 5
Xc —1:§(E—1j
- 5. 4\ 5 X =3
Suy ra AC:ZAH & = y 3:> C(3-3
c— ™

5(-11
-1= -1
Ye 4( 5 j

* Goi I 1a tam hinh chit nhat ABCD => I 1a trung diém AC va BD va 1(2;-1)

IK 3 — 2—
Tacd — ===CD ==K = |D(1;-3)|—&=2 B31
53 2 —E0[B3D)

m Loi binh: C6 thé thay bai toan di van dung linh hoat rit nhiéu k¥ thuat, phuong phap dé giai quyét cac
dbi tuong can tim. Vé phan chimg minh vudng goc, nhu cac ban da thiy, v6i nhiéu phuong an tiép can khac
nhau chiing ta c6 nhiéu cach ching minh khac nhau. Va sau khi di ching minh dwoc AC L KD thi & ca 2
hudng giai sau d6 ta thiy dugc sirc manh cua viéc “van dung dinh 1y Thales” ciing nhu cach ma chiing ta
“chuyén ding thirc d9 dai vé ding thirc vécto”.

Cau 2. Trong mit phang toa do Oxy, cho hinh binh hanh ABCD ¢6 A(4;0), phuong trinh duong thang chira
trung tuyén ké tir B ctia tam giac ABC 13 7x+4y—5 =0va phuong trinh dudng thiang chira trung truc canh
BC :2x+8y—5=0. Tim toa do cac diém B, C, D.

(Trich dé thi thir khéi A, THPT Chuyén Ly Tw Trong, Cin Tho, nim 2014)

© Nhén xét va y twéng :
_ D& dang nhan thdy BD:7x+4y—5=0. Dua vao tinh chat ciia duong trung truc BC thi d vira vuéng BC
nén d vudng AD _, viét phuong trinh AD _, AD N BD = D nén ta tim duoc toa do diém D.
_ Dén day dé tim toa do tim diém B va C thi ta chi can tim toa do cua I 1 giao diém ctia 2 duong cheo AC
va BD. Dya vao cong thirc trung diém ta biéu dién toa d¢ B va C theo toa d¢ cua diém L.
_ Cubi cung c6 hai huéng di tiép:
+ Huéng thir 1: Goi K 1a trung diém BC va biéu dién toa do K theo toa do B va C. Khi d6 K ciing
thudgc duong thang trung truc cua BC.
+ Hwéng thir 2: Ta co EE =0. Giai phuong trinh trén dé tim B va C. Moi ban doc cling xem 15i
giai.
» Huéng din giai
A(4;0)

\

// //
B d:2x+8y-5=0 c

* Tir gia thiét ta c6 BD:7x+4y—5=0.

AD di qua A(4;0) va vudng goc v6i d :2x+8y—5=0 suy ra phuong trinh [AD : 4x—y—16=0|




R \ ~ 1A | IX+4y—-5=0 x=3
* Toa do D théa man hé D(3;—
{4X_y_16=o { .= (DG4

C(2a— 4;2b)

* Goi | (a;b) 14 giao diém cua 2 duong chéo AC va BD = B(2a—3;2b+4)

{
4a7 1}

Khi d6 toa d6 trung diém cua BC 1a J (

a=

{Jed {4a 7+8(2b+2)-5=0
* Mat khac =

AT
| eBD 7a+4b-5=0 b=—

Do d6 toa do cua B(-1; 3) va C(-2; -1)
Viy toa dj cac diem cén tim la [B(-1;3),C(~2;-1), D(3,-4))

m Loi binh: C6 thé thiy dugc ngay vai trd cta giao diém 2 dudng chéo hinh binh hanh trong viéc giai quyét
bai toan tim diém trén. Trong cdc bai tap vi du minh hoa, tac gia cling nhan manh dén viéc chuyén cic quan
hé chua biét giita cac diém vé cac quan hé véi giao diém trén.

Cau 3. Trong mit phang toa do Oxy, cho hinh thang cdn ABCD déy 16n CD. Céc duong thang AC, BD lan
lugt ¢6 phuong trinh 2x—y+1=0va x—2y+1=0. Goi M la trung diém ctia AB. Xac dinh toa d6 cac dinh
A, B, C, D biét duong DM c¢6 phuong trinh 3x—8y +11=0 va B c6 hoanh d¢ am.

(Trich d@é thi thit THPT Nguyén Dirc Mgu, Nghé An, nim 2013)

© Nhén xét va y tuéng :

A M B AC:2x-y+1=0
BD:x-2y+1=0
DM:3x-8y+11=0

xB< 0

D C

_ D& dang tim dugc toa d6 D do D = DB N DM va dong thoi diém méi I véi | = ACNBD.

_ Do tinh cht ciia hinh thang can nén AC = BD nén IA = IB suy ra tam giac IAB can tai I. Vi vay MI
vubng géc AB.

_ Ta c6 thé tham sb A theo AC, B theo BD (2 an nén can 2 phuong trinh) va biéu dién toa d6 M theo toa
dé A va B. Do M thuoc DM nén ta dugc pt (1). Mat khac MI vuong AB (pt (2)). Tur day giai (1) va (2) ta
tim duoc toa do A va B.

_ Khi d6 C=CD AC nén ta chi can 1ap phuong trinh duong thang CD qua D va CD // AB.

» Huéng din giai

X—-2y+1=0 x=7
* Ta c6 toa do D thoa man hé <:> = |D(7;-4
acotoado 0a man @{3)( 8y+11=0 — 4

Va toa do I thoa man hé {

2x—y+1:0

-1
x—2y+1=0 =3 NN

1

3




, iy a+2b-1 2a+b+1
. Ta lai ¢6 M la trung diém AB nén M ;

. [Ae AC A(a;1+2a)
*Taco !
BeBD  |B(-1+2b;h) 2 2
13a+2b=11
a+b=0
* Mt khac, 4 '™ +AB _ a-pe 2 = a=1 suy ra [A(L;3), B(-3;-1)|
M e DM 3 b=-1
b<1
2

* Phuong trinh CD qua D va nhan IM lam vecto phap tuyén va C 1a giao diém giira AC va CD nén ta

cot0add

Viy toa dj cdc diém théa yéu cau bai todn la: |A(1; 3), B(-3;-1),C(-4;-7), D(7,; —4)|

Cau 4. Trong mit phing toa do Oxy, cho tam giac déu ABC noi tiép duong tron (C): X>+Y° —4y—-4=0 va
canh AB ¢6 trung diém M thudc dudng thang d :2x—y—1=0. Viét phuong trinh dudng thang chira canh
AB va tim toa do diém C.

(Trich dé thi thir lan 4, THPT Qué Vé, Bic Ninh, ndm 2013)

© Nhan xét va y twéng :

A

_ Dé viét phuong trinh duong AB ta chic chan phai sir dung gia thiét lién quan dén trung diém M ma cu thé
¢ day la tim toa do diém M. Do M thudc d nén ta chi can tim thém 1 phuong trinh lién h¢ véi M.
O day, ta chi co thé lién hé M véi I thong qua do dai MI (str dung dit kién tam giac ABC déu).
_ Mt khac C ciing 14 giao diém gitra MI va dudng tron (C) nén ta chi can viét phuong trinh MI.
» Huéng din giai

* (C) c6 tam 1(0;2) va ban kinh R = 2+/2 . Goi toa d diém M (m;2m—1)

* Do tam giac ABC déu ndi tiép (C) nén

m=

IM :§<:>m2+(2m—3)2:2<:>5m2—12m+7:0<:>
m=

gl -

*Véim=1suyraM(l; 1)
Khi d6, AB qua M va nhan IM = (L;-1) c6 phuong trinh: x—y =0
Mat khac phuong trinh MC la MC : x+y—-2=0.




Dodétoad@Cthéaménhé{ X+y=2 [X=2,y=0

X*+y?—4x—-4=0 X=-2,y=4
Vi C(2;0) cung phia v&i M so véi I nén khong théa man. Ta nhan |C(-2;4)
. 7 7.9
*Voim= —suyra M| —;=
tme g s (5 sj

Khi d6, AB qua M va nhan M = (g ; ?] c6 phuong trinh: 7x—-y+2=0

Mat khéc phuong trinh MC la MC : x+7y—-14=0.

X—__l4 y—E
Do d6toado Cthoamanhg {  *T/Y="14 1= 577 5
X>+y>—4x—-4=0 14 8
X:—,y:—
5 5
(14,12 : : 148
vi [C T cung phia véi M so vé6i I nén khong théa man. Ta nhan |C T
PP .. [[C(=2;4) CE;§
Vay yéu cau bai toan twong dwong voi AB: 0 hay 55
KXY AB:7x—y+2=0

Cau 5. Trong mit phing toa d6 Oxy, cho tam giac ABC. Biét phuong trinh cdc duong thang chira duong
cao BH, phan giac trong AD lan lugt 1a 3x + 4y + 10 =0, X —y + 1 = 0; diém M(0; 2) thuoc duong thang
AB va MC = /2. Tim toa d¢ cac dinh tam giac ABC biét rang C c6 hoanh do nguyén.

(Trich d@é thi thiv THPT Tuy Phwdc, Binh Dinh, nam 2013)

© Nhén xét va y twéng :

_ Dua vao tinh chét cta phan giac ta d& dang tim dugc diém méi N (ban doc c¢6 thé xem lai chuong 2 dé
hiu 10 hon).

_Khi do ta dé dang viét duoc phuong trinh AC vudng goc BH va qua N. Pong thoi tim dugc diém A do A
la giao diém gifra AC va AD.

_ Téi day thi viéc tim toa d6 B bang cach twong giao 2 dudng AB va BH (viét phuong trinh AB qua A va
M). Vi toa d6 C thi ta c6 thé tham sé hoa C theo duong AC va st dung gia thiét MC =+/2 dé giai tim toa
do C. Moi ban doc xem 101 giai.

» Huéng din giai:

BH: 3x+ 4y + 10=0
N AD: x-y+1=0

o]
M(O;

B D C
* Goi N 1a diém ddi xtmg v6i M qua AD, dudng thaing MN qua M(0; 2) va vudng goc AD c6 phuong
trinhla: x+y-2=0.
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Toa do giao diém K cia MN va AD 1a K (E ; Ej suy ra toa do N (L1)

* Vi AD la phéan giac trong goc A, M thudéc AB nén N thuoc AC. Do d6 AC qua N va vudng goc BH
nén c6 phuong trinh: 4x—-3y—-1=0
4x-3y-1=0

Ta c6 toa dd A thoa man hé
X—y+1=0

X=4

<:>{ 5:> A(4;5)
y =

* Duong théng AB qua A va M ¢6 phuong trinh 1a 3x -4y +8=0.

X=-3
3x—4y+8=0 _

Ta c6 toa dO B thoa man hé y = _1=1|B _3;_1
3x+4y+10=0 y:Z 4

* Ta cO MC =+/2nén C thudc duong tron (C) thm M, ban kinh MC =+/2 . Ngoai ra C thudc AC nén
toa do C la nghi€m cua hé:

X*+(y-2)?*=2 x=Ly=1
e do C c¢6 hoanh d6 nguyén ta nhan [C(L1
{4x—3y—1=0 x:%,y:% ( S )

. . -1
Vay toa @6 diém théa yéu cau bai todn la |A(4;5), B (—3; 7)’ C11)

Cau 6. Trong mat phéng voi he¢ toa do Oxy, cho hinh chit nhat ABCD c6 A(5;-7), diém C thudc duong
thang c6 phuong trinh x—y +4 =0. Puong thang di qua D va trung diém cta doan thang AB c6 phuong
trinh 3x—4y—23=0. Tim toa d6 diém B va C, Biét B ¢6 hoanh d6 duong.

(Trich dé thi thir THPT Chuyén Vinh Phiic, niam 2014)

© Nhan xét va y tuéng :

_ Talién hé quan hé gitra 4 diém dic biét A, M, C, D bﬁng cach cho AC cét DM tai L.

_ Van dung dinh 1y Thales thuan quen thudc ta c6 dugc ti s do dai giita cac canh —Za = % = % =2.Tu
day ta co thé tham sb hoa C theo duong thang x —y + 4 = 0 va dong thoi biéu dién toa do I theo A va C.

_ Lai c6 I thudc duong th'flng DM nén thay vao ta s€ tim dugc toa do cua diém C.

_ Pé xac dinh toa d6 diém B ta lién hé qua trung diém M thudc DM va sir dung tinh chit ctia hinh chit nhat
ABCD la AB L BC d¢ giai tim toa do diém B.
» Huéng din giai:

A(5;-7) M B (xg>0) A(5;-7) M B
I
D C
Cthudécx-y+4=0
DM: 3x-4y-23=0 D C
*Tacod Cex—y+4=0= C(c;c+4), M la trung diém AB va I 1a giao diém AC va DM.
* Theo dinh 1§ Thales thuin ta 6 =2 =< =12 _ o A7 -1 3¢ [ ¢+10.¢710
eo dinh ly Thales thuan ta co AM A M 3 3 3




g c+10 c-10
Mat khac I thuéc DM nén ta c6 3 -4 -23=0<c=1=|C(L5
2 2

3m-23 3m-9
*TacéMthu@cMD:M(m; 2 J:B(Zm—& > )

AB =[ 2m—10;3M*>
; . ., "BorB 3m+5)(3m-19
Va . Lai c6 ABCB =0« (2m-10)(2m-6)+ > > =0
@:(Zm_&sm—lg
Suy ra m=1 hay mz%
33 21 33 21
* Do d6 B(-3;-3) hay B(??J . Do B ¢6 hoanh d6 duong nén ta nhan B(?;EJ

5'5

. . 33 21
Viy toa dp diem théa yéu cau bai todn la |B (— ; —J, C5)

Cau 7. Trong mit phing toa d6 Oxy, cho hinh chit nhat ABCD c¢6 dién tich bang 12 Tam11a giao diém cua
hai duong thing dhix-y-3=0 va duong thang byt x+y-6= 0, Trung diém cta canh AD la giao

diém cua d, v6i truc hoanh. X4c dinh toa d6 bdn dinh cuia hinh chir nhat.
(Trich d@é thi thir lin 2, THPT Thanh Chwong 3, Nghé An, nim 2013)

© Nhan xét va y twéng :

_ Vi goi ¥ cua dé bai ta d& dang xac dinh dugc toa do cia trung diém M va tam . Diéu nay giup ta dé
dang viét phuong trinh duong thang AD qua M va AD vudng goc véi MIL

_ béi vo1 hinh chir nhét thi luén c6 mét dudng tron an minh chinh 1a dudng tron tam I ban kinh IA. Nhu
vay ta can xac dinh do dai IA. O day ta dua vao quan hé ctia dién tich hinh chit nhat dé tinh do dai IA.

_ Khi 6 A va D la giao diém duong tron trén va duong thing AD. Va dong thoi toa do B va D thi tim
duoc dua vao tam I ctia hinh chir nhat.
» Huéng din gidi

SABCD=12
A B
I
M
D C
) Xx—y-3=0 9 3
* Toa dd I 1a nghiém cua hé: =\ ==1.
X+y-6=0 2 2
. 2 ) y=0
Goi M la trung di€m cua AD, Toa dd cua M la nghiém cua hé =|M(3;0
) M T trung g cua M tnghiem i {70

SuyraAB=2IM=3.2.
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*Matkhac s, = AB.AD = AD =SZ%:%: 242

ViM, I ciing thuoc d; suyra AD Ld,.
Vay AD di qua diém M va nhan n= (L;1) 1am vtpt c6 phuong trinh: x—3+y =0« x+y—3=0.
AD X+y—-3=0

*TLaicO MA=MD = 2= = /2. Toa d6 diém A, D la nghiém cua h¢ .
2 {\/(X—3)2+y2 =2

X=2 Xx=4
<:>{ hay{ Chon A(2;1); D(4;-1)
y=1 -1

* Cac diém C, B 1an luot d6i xtmg v6i A, B qua L. Suy ra toa do diém C(7; 2); B(5;4)
Viy toa dp cdc diém can tim la |A(2;1); B(5;4), C(7;2); D(4; —1)|

Cau 8. Trong mit phang toa do Oxy, cho hinh chit nhat ABCD c6 dién tich bang 22, biét ring cac duong
thang AB, BD lan luot c6 phuong trinh 14 3x+4y +1=0 va 2x—y—-3=0. Tim toa d6 cac dinh A, B, C, D.

(Trich dé thi thir khoi A, THPT Bim Son, Thanh Héa, nim 2013)

© Nhan xét va y twéng :

AB: 3x + 4y +1=0
BD: 2x-y-3=0

S =
D ABCD

_ D& dang tim duoc toa d6 diém B do B=BD M AB. Ngoai viéc str dung cac dudong thang tim diém mai ta
con co thé tinh goéc gitra cac duong dé tim quan hé¢ gitta cac canh tir d6 chuyén vé quan h¢ do dai va di¢n

tich. Cu thé trong bai ndy 1a cos ZABD = cos(AB; BD) =? = tan ZABD = % va Sgp =AD.AB.

_ bén day ta c6 thé tham s6 hoa D theo BD hodc A theo AB dé lién hé do dai AD hoiac AB.

_ Khi d3 c6 toa do diém D ta c6 thé viét phuong trinh AD qua D vudng goc AB dé tir d6 tim dé dang toa
d6 diém A= AD N AB . Pén day ta c6 thé ding quan hé vecto dé tim diém C thoa AB = DC
» Huéng din giai

A i n 1A | 3X+4Y+1=0 x=1
* Toa do B théa man hé <= =Bl -1
{ZX_H:O { .

y:

* Tacd cos ZABD = 32— 4.1] =—E—Z>MH4ABD=EE=AE(D
JFZ 42 22+ (-12 55 2 AB
AB =2
Mit khac Sz, = AB.AD=22 = AD <11
. , 11d -11 d=6
*Vi DeBD = D(d;3-2d). Taco AD:d[D;AB]zwzllc{d_
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*Void =6 suyraD(6; 9). Phuong trinh AD di qua A, vudng goc voi AB 1a 4x—-3y+3=0
1
= A=ADNAB= [ =3, jjc(ﬁ;ﬁj
5'5
*Void=-4suyraD(-4; -11). Phuong trinh AD di qua A, vuong goc voi AB 1a 4x—3y—-17=0

— A=AD A AB = (153 éljjc(_—%;igj

5 5
A(_—Blj B(L-1), C(§ QJ D(6;9)
VA d,‘ d./\’ h > A N l\ 5 5 5 5
ay toa dp diem théa can tim la:
A(?;%MJ ( —28. 49) D(~4:-11)

Cau 9. Trong mit phang toa do Oxy, cho tam giac ABC c¢6 phuong trinh dudng cao AH va trung tuyén AM
lan luot la: x—2y—-13=0 va 13x—6y—9=0. Biét tim duong tron ngoai ti€p tam giac tam giac ABC la
I(-5;1). Tim toa d¢ cac dinh A, B, C

(Trich dé thi thir THPT Ha Trung, Thanh Hoéa, ndm 2013)

© Nhan xét va y twéng :

AH: X -2y-13=0
M: 13x-6y-9=0

(-5;1

_ Dé dang tim dugc toa do A (giao diém AH va AM). Dong thoi ta ¢ thé viét phuong trinh IM // AH va
qua H (do tinh chat dac bi¢t cia duong tron ngoai tiép tam giac ABC.
_ Khi d6 M chinh la giao diém cua IM va AM nén tim duoc toa d6 cua diém M.
_ Pén day ta d3 co thé viét phuong trinh duong BC qua M va vudng AH.
_ Toa d6 B va C chinh 1 giao diém giita BC va dudng tron ngoai tiép tam giac ABC.
» Huéng din giai
o X—2y—-13=0 X=-3
* Toa d0 A la nghiém cua hé = = |A(-3;-8
*Taco IM qua I(-5;1) va song song AH. Phuong trinh IM 1a x—2y+7=0.
R . o . 1A | X=2y+7=0 x=3
Toa d0 M la nghiém cua hé = = (M (3.5
* Puong thang BC qua M va vudng goc AH. Phuong trinh BC 1a 2x+y—11=0
Do d6 B € BC = B(b;11-2b)
b=2
Lai co: IB=1A< (b+5)*+(10-2b)* =85 b’ -6b+8=0< {b 4
*Voib=2suyraB(2;7),C(4; 3)
*Vo6ib=4suyraB(4;3),C(2;7)
12




Viy toa dj diém théa yéu cdu bai todn li |A(-3,-8), B(2;7),C(4;3) hay A(-3,-8), B(4;3),C(2;7)]

Cau 10. Trong mit phing toa 6 Oxy, cho dudng tron (C):(Xx=1)*+(y—2)> =1. Chtmg minh ring tir diém
M bit ky trén duong thang d:x—y+3=0 ludn ké duoc hai tiép tuyén dén duong tron (C). Goi hai tiép

diém A, B. Tim toa d6 diém M dé khoang cach tir J(1;1) dén dudng thing AB bang g

(Trich dé thi thir khoi B, THPT Chuyén Bdic Ninh, nim 2013)

© Nhin xét va y twong : (Dé hiéq 15 cach giai bai nay ban nén tham khao vé méng kién thirc truc déng
phuong gitra hai duong tron & chu dé 2.3, chuong 2)

_ Pé chung minh v6i moi M ta déq ké duoc 2 tiép tuyén dén duong tron (C) nghia la de bai dang muér}
kiém tra ta ¢6 nam ving kién thirc vé xét vi tri twong doi gitra diém va dudng tron khong. O diy ta c6 thé
chuing minh theo 2 hudng nhu sau

) + Hudng thu 1: tinh d6 dai IM va chimg t6 IM > R suy ra diéu phai chimg minh. O cach nay ban
bat budc phai tham s6 hoa diém M theo duong thang d cho trudec.

+ Hudng thir 2: @6 tinh khoang cach tir tim I dén dudng thang d va ching to khoang cach y 16n
hon R.

_ Pé xac dinh toa do diém M chéc chén ta phai biéu dién phuong trinh dudng thang AB theo tham sb cta
diém M, nhu da dé cap trudc do, AB chinh 1a truc dang phuong ctia 2 dudng tron (C) va (C’) ¢6 tam M ban
kinh AM.

_ Sau khi thiét 1ap phuong trinh AB ta sir dung gia thiét cudi cing 1a khoang cach tir J dén AB dé giai tim
toa do diem M.

» Huéng din giai
*Tac6 : (C) c6 tam I(L; 2) vabén kinh R = 1 suy ra d[l;d]:%:ﬁﬂ: R
2
~ Suy ra moi diém M thudc duong thang d déu ndm ngoai dudng tron (C) suy ra tir M ludn ké dugc
hai tiép tuyén dén (C).
* Goi M(M;m+3)= IM? =2m*+2= MA> = MI* —R* =2m* +1
Do d6 dudng tron (C’) c6 tam M ban kinh MA c6 phuong trinh:
(C):(x-m)’ +(y—-m-3)° =2m* +1
*Vi {AB} =(C)N(C’) suy ra toa do A, B déu théa phuong trinh:

[(x=m)*+(y-m=3)* |-[ (x=1)* +(y—2)* | =2m* & (L-m)x—(L+m)y+3m+2=0

Do d6 phuong trinh duong AB 1 [AB: (1—m)x—(1+m)y+3m+2=0|

m=1
* Theo gia thiét ta co: d[J;AB]=§<:>M=§<:>7m2—8m+1=0<:> 1
2 \2+2m* 2 m==

13




. . 122
Viy toa dp diém M théa yéu cdu bai todn la: |M (1;4) hay M (;;7j

Cau 11. Trong mit phang toa do Oxy, cho tam gidc ABC vudng tai A c6 AB = 2AC, phuong trinh duong
. . 4
thing chira canh AC 1a 2x+y—-2=0, diem G [2; gj la trong tdm tam giac ABC. Tim toa dg cac dinh A, B,

C biét A ¢6 hoanh d 16n hon % .

(Trich dé thi thir khoi B, THPT Chuyén Bic Ninh, nim 2013)

© Nhan xét va y twéng :

B
AC:2x +y-2=0
AB = 2AC
M
\\\G
A Ac

_ Bai toan c6 thé phén tich theo hai huéng sau:

+ Huéng thir 1: Tham s6 hoa toa do A va C theo AC va thong qua trong tim G ta biéu dién toa d¢
B theo A va C. Khi d6 ta c6 2 an nén can 2 phuong trinh gdm c6 pt (1) 1a AB =2AC, pt (2) 12 AB L AC

+ Hwéng thir 2: Viét phuong trinh AG qua G vao khuyét vecto phap tuyén cua AG. Ta tim vecto
phap tuyén d6 thong qua quan hé goc LAGC = ZBCA do di c6 ti 1é canh AB = 2AC. Khi viét dugc phuong
trinh AG ta dé dang tim duoc toa d6 diem A= AC N AG. Pén day ta co thé lap tiép phuong trinh AB qua A
vuong goc AC. St dung cong thirc trong tam G (ngam 4n 2 phuong trinh) va tham sb hoa B theo AB, C theo
AC dé giai tim toa d¢ diem B va C.
» Huéng din giai:

* Taco AB =2AC nén cos ~GAC =cos ZACB =

1
NG

Puong thang AG di qua G c6 vecto phap tuyén n=(a;b), (a>+b*>0) nén co phuong trinh:

AG:a(x—2)+b(y—gj:O

i |2a+D| 1 , { a=0
* Mit khac cos Z/GAC =cos(AGAC) © — ——=—=3a"+4ab=0<
- e A N SN 3a=-4b

*Voia=0,tachonb=1 :AG:y—g:O.
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4 X =
Khi d6 toa do A la nghiém ciahe | Y 3° 0 o

2X+y—-2=0 y=

= A(_;_j (loai do x, >%)

wlh Wik

*Voi3a=-4b,tachonb=-3néna=4 = AG:4x-3y—-4=0.

=
2Xx+y—-2=0 y=0
* Phuong trinh AB qua A va vudng géc AC nén c6 dang: |AB IX—2y-1= 0|

.. |BeAB B(2b+1;b)
Khi @6 = .
CeAC C(c;2-2c)

Khi d6 toa do A 1a nghi€m cua hé {4X—3y—4 =0. P {X =1 A(1;0) (nhan do x, > % )

2+2b+Cc=6 b=2 B(5;2)
Mat khac G la trong tam tam giac ABC nén ta cé bi2_2c—4 = c=0 = C(0:2)
Viy toa dj diém théa yéu cdu bai todn la [A(L;0), B(5;2),C(0; 2)]

Cau 12. Trong mit phang toa do Oxy, cho tam gi4c ABC, dudng phén giac trong ctia goc A va dudng cao ké

tir dinh C 1an lugt c6 phuong trinh x—y =0, 2x+y—-3=0. Pudng thing AC di qua diém M(0; -1), biét
AB =3AM . Tim toa do dinh B.

(Trich d@é thi thir lan 1, THPT Chu Viin An, Ha Néi, nim 2014)

© Nhan xét va y tuéng :

AD: x-y=0
CH:2x +y-3=0

M(0;-1)

B D C
_ Dua vao tinh chit ciia duong phan giac ta tim thém duoc diém mai N 1a diém d6i xtmg cua M qua phan
giac AD.

_ Khi d6 ta dé dang viét dugc phuong trinh AB qua N va AB vudng goc HC. Va dong thoi tim dugce toa do
ctia diém A thoa A= AD N AB

_ Dir kién con lai ma ta chua dung d6 1a AB=3AM , ngdm 4n cia dit kién nay la d6 dai vi vay ta tinh cu
thé do dai AM dé suy ra do dai AB.

_ Pén day ta c6 thé ma hoa toa do diém B theo dudng AB va lién hé véi do dai AB dé giai tim toa do B.
» Huéng din giai

*Pat AD:x—y=0,CH:2x+y+3=0.

Goi M '1a diém ddi ximg voi M qua dudng phan giac AD = M'e AB. Ta tim dugc M'(=1,0).
* Puong thang AB qua M’ va vudng goc véi CH nén c6 pt AB:x—2y+1=0

X—y=0 x=1
A= AB N AH nén toa d6 A 1a nghiém ctia hé y SN =A%)
X—2y+1=0 y=1

* Theo d& bai, ta c6: AB=3AM < AB =35 =B thuc dudng tron (C*) tim A bén kinh R =35
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(C): (x=1)7 +(y-1)* =45,

_ = = X
X—2y+1=0 - X 7hoac{
(x=D*+(y-D*=45 |y=4 y=-2
Viy toa dp diém B cin fim la : [B(7;4) hay B(-5;-2)]

*B=ABnN(C') =toa do B la nghiém cia h¢ {

Cau 13. Trong mit phang toa d6 Oxy, cho elip (E): 4%% + 9y =36 c6 hai tiéu diém F.F, lan luot nam phia
bén trai va bén phdi cta diém O. Tim toa d6 diém M thue (E) sao cho MF +2MF, dat gi4 tri nhé nhat.
Tim gia tri nho nhat do.

(Trich d@é thi thir lan 1, THPT Chu Viin An, Ha Néi, nim 2014)

» Hudng din gidi

o a’=9
* (E): 4x2+9y:36<:>%+y7=1:> b? =4
c’=a’-b*=5

* Gia st M (X,;Y,) € (E) ta co >§+>Z _1,v6i—3<%, <3, taco e—g

Ta dit P=MF? +2MF} =(a+ex, ) + 2(a—ex, ) =3a’ — 2aex, + 3e’x

NénP =27 - 23£x +35x S xg_z.ixg+8_1
3 97° 3 J5 5
* Xét 1‘(x0):X§—2.%X0 851 trén doan [-3;3] cO f'(xo)zzxo_%

F'(%) = 0 < %, = % Lap BBT ciia ham s (%,) trén [-33]

* Tir bang bién thién ta co: mln f(x)—f 312198 i p=2108 56
N 35
4

*Vay min P =36 khi x:i khi d6 M[— +_J
J5

5

. 4 :
Vay yéu ciu bai todn twong dwong véi |M (E;iﬁj’ min P =36

Cau 14. Trong mat phang toa do Oxy, cho tam giac ABC c6 dinh A(-3;4), duong phan giac trong goc A cd
phuong trinh x+y—1=0va tdim duong tron ngoai tiép tam gidc ABC 1a 1(1;7). Viét phuong trinh canh BC,
biét dién tich tam giac ABC gip 4 lan dién tich tam giac IBC.

(Trich dé thi thir lin 1, THPT Poan Thuwong, Hdi Dwong, nim 2014)

© Nhan xét va y twéng :
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_ Véitinh chat dic biét cia phén giac trong ta cd giao diém cua phan giac AD cat duong tron (C) ngoai
tiép tam giac ABC chinh la diém gifra cung nhé BC.
_ Khi da tim dugc toa do D thi viéc goi dang cua phuong trinh BC rat dé dang.
_ Tir quan hé dién tich gitra 2 tam giac ABC va IBC ta chuyén vé quan h¢ khoang cach tir A va I dén BC.
Tir day tim dugc duong BC. S5 =4S, < d[A;BC]=4d[l;BC]
» Huéng din giai:
* Ta co: IA = 5. Phuong trinh dudng tron ngoai tiép tam giac ABC c6 dang:
C):(x=-0)*+(y-7)"=25
* Goi D 1a giao diém th{r hai ctia duong phan giac trong goc A véi dudng tron (C). Toa do D thoa man:
(x=1?+(y-7)*=25
=|D(-2;3
oo ™
* Vi AD la phan giac trong ctia géc A nén D 1a diém chinh gitta cung nho BC. Do d6 1D L BC hay
duong thang BC nhan DI = (3;4) 1am vecto phap tuyén. Do d6 phuong trinh canh BC la:
|BC:3x+4y+m=0|

114
*Do S, =4S, < d[A;BC] = 4d[I; BC] < LM =|31;m| = _1331
m=—"

5

Véay phwong trinh BC ld [9x +12y —114 =0 hay 15x + 20y —131=0|

Cau 15. Trong mit phang toa do Oxy, cho duong tron (C) c6 phuong trinh X* + y2 —X—-4y-2=0 va cac
diém A(3;-5), B(7;-3). Tim diém M trén duong tron (C) sao cho MA? + MB? dat gia tri nho nhat.
(Trich dé thi thir lan 1, THPT Yén Thanh 2, Nghé An, niam 2012)

© Nhin xét va y tudéng :
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(C)

_ V6i bai toan max — min thi trong ba huéng tu duy ta c6 thé van dung bang cach chuyén biéu thirc dang
can tim max — min sang mét bi€u thirc khac twong de thuc hi¢n hon.
. 2 ) .
~ Oday MA?2 + MB2 =2MH 2 + % Nhu vay y€u cau bai toan tuong duong voi1 MH dat gia tri nhé nhat.
» Huéng din giai
N e 1 5
* Puong tron (C) ¢6 tam | 5,2 , R =5

Goi H 1a trung diém AB suy ra H (5;-4)
AB?

* Xét tam giac MAB ta cd: MA? + MB2 =2MH? +
Nhan xét A, B, H déu 1a cac diém cé dinh. Vi vay (MA? +MB?) < (MH?)
Hay M 1 giao diém cta IH véi (C)

X=5+3t
*IH: y=—4 4t(teR),thayVé0 phuong trinh duong tron ta duoc:
t=-1= M(2;0)

t=—2=>M(-14)

Xét khoang cach ting diém M tim duoc dén AB ta nhan M(2; 0)

Vay toa dp diém M cén tim la [M (2;0)

Cau 16. Trong mit phang toa do Oxy, cho tam gidc ABC c¢6 truc tim H. Biét dudng tron ngoai tiép tam
giac ABC la x2+y2—3x—5y+6:0, H thuoc dudng thingd:3x—y—4=0, toa do trung diém AB la

M (2;3) . Xac dinh toa do cac dinh ctua tam gidc biét hoanh do cua A 16n hon 1.
(Trich dé thi thir THPT Ham Réng, Thanh Héa, nim 2013)

t2+3t+2=0<:{

© Nhin xét va y tudéng :

A

M(2
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_ Dua vao cach dyng tdm ngoai (giao diém gitra cac duong trung truc cac canh tam giac) do do ta co thé
viet phuong trinh AB qua M va AB vuong goc MI (voi I 1a tam dudng tron ngoai ti€p tam giac ABC).

_ Khi d6 A, B chinh 14 giao diém giita duong tron (C) va duong thing AB. Van dé con lai tim toa do diém
C nhu thé nao ?

_ V& duong kinh AD theo bd dé da chimg minh ¢ chwong 1 ta ¢c6 BHCD 14 hinh binh hanh va N Ia trung
diém cua HD va BC. (dit kién cudi cung chua dung 14 H thudc duong d). Ta dit toa d C(a; b) (2 an nén can
2 phuong trinh)

+ Phwong trinh (1) 1a C thudc duong tron (C)
+ Phu’g’ng trinh (2) 1a khi biéu dién toa dd N theo toa dd C va biéu dién toa d6 H theo N. Cho H
thudc duong thang d.
» Hudng din gidi
15

* Taco tam | (E,Ej . Do IM vudng goc AB nén AB nhan IM lam vecto phap tuyén nén AB c6 dang:

|AB:x+y-5=0|

* Toa do A va B la nghiém cua hé:
2 2 _ _ —
X“+y —3x-5y+6 25: AG.2) BL4)
X+y-5=0
] . " a+l b+4
* Goi C(a;b) , toa do trung diém N cia BC 1a N R ; Tl
Goi D 1a diém ddi xtng véi A qua I suy ra BHCD 1a hinh binh hanh nén N 1a trung diém HD.
Toa do cua D(0; 3), tacd H(a+1;b+1)
* Do d6 H thudc dudng thang 3x —y—4 =0 nén 3(a+1)—(b+1)-4=0<3a-b-2=0
Mat khac C thudc duong tron (C) nén ta C thoa hé:
a’+b*-3a-5b+6= 25_ CLY)
3a-b-2=0 C(2;4)

A(3;2),B(1,4), C(11)
A(3;2),B(1;4), C(2;4)

Viy toa dé diém théa yéu cdu bai todn la: {

Cau 17. Trong mit phing toa d Oxy, cho hinh chit nhit ABCD c6 dinh C(3;-1). Goi M Ia trung diém cia
canh BC, duong thang DM c¢6 phuong trinh 1a y —1=0. Biét dinh A thudc duong thang5x—y+7=0 vaD co
hoanh d6 am. Tim toa do cac dinh A va D.

(Trich dé thi thir lin 1, THPT Hong Quang, Hai Duong, nim 2014)

© Nhin xét va y twong : (ban doc c6 thé xem lai bai toan 6 — hinh chir nhat, chii dé 2.1, chuong 2 dé hiéu
r0 hon)

A B

D C(3;-1)

» Hwéng din giai
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*TacoDM :y-1=0 va d(C,DM) =|-1-1|=2
d(C,DM) IC_MC 1
d(AADM) 1A DA 2

* Piém A thudc dudng thang 5x—y+7 =0 nén A(a; 5a+7)

= d(ADM)=2d(C,DM) =4

5a+6=4 a=-——

d(A,DM):4©|5a+7—1|:4<:>|5a+6|:4c>[ &
5a+6=-4

a=-2

5
Piém A(—2;—3) va C(3;—1) cung phia so v6i duong thing DM :y—1=0

) , 2 2
*Véi a=-2= A(-2;-3). Véi az—g: Al —=:51.

. 2
Nén loai diém A(—2;—3). Vay A[——;Sj

5
ﬁ=(d+g;—4j
* DeDM = D(d;) = 5
CD =(d-3;2)
DoADLCD:EE:O@[d+§j(d—3)—8:o@d2—§d—§:o
d=-2
<5d2-13d -46=0 < 423 < d=-2(Vi X, <0). Véi d =-2=[D(-2;2)
5

. . 2
Viy toa dp diém théa yéu cau bai todn la: A(‘g , SJ, D(-2,1)

Cau 18. Trong mat phéng toa d§ Oxy, cho tam gidc ABC can tai dinh A. Goi N la trung C}iém cua AB. QQi
E va F lan luot 1a chan duong cao ha tir cac dinh B, C cta tam giac ABC. Tim toa d§ A biét toa d0 cac diém

11 13 ,
E(7;1), F (E ; Ej va phuong trinh duong thing CN 1a 2x+y—-13=0

(Trich dé thi thir lan 2, THPT Lwong Thé Vinh, Ha N§i, nim 2014)

© Nhan xét va y twéng :

A
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_ Véi cac dir kién dang c6 thi ta dat mét cau hoi c6 thé “tim dugc diém méi hodc phuong trinh méi khong
?”. O day ta co thé viét phuong trinh EF song song BC. Tuy nhién trong cac dir kién d6 thi dir kién phuong
trinh duong trung tuyén NC goi cho ta nhi¢u suy nghi ?

_ Trén duong thang hién c¢6 2 diém N va C nhung néu tham s6 hoa chung thi lai khong lién hé duoc gi véi
E va F. Néu goi G la trong tam tam giac ABC thi do tinh chat cua tam giac ABC can tai A thi GE = GF (giai
phuong trinh trén gitp tim dugc toa do diem G).

_ Pénday ta co thé Vi,ét phuong trinh AG vudéng EF va qua G (nhén} muc dich tham s6 hoa diém A). Cung
lic d6 ta c6 the tham s6 C theo NC va dung cong thirc trong tam G dé€ bi€u dién toa do B theo A va C.

_ Nhu vay, ta ¢6 2 an phu thudc theo A va C vi vy, ta can dén 2 phuong trinh ? (d6 1a nhitng phuong trinh
nao ?)

+ Phuong trinh (1): AG vudng goéc BC
+ Phuong trinh (2): EB vudng EC (hodc FC vudng BF).
» Huéng din giai
* Goi G 1a trong tam cua tam gidc ABC. Vi G thugc CN suy ra G(g;13-29)

Do tam gidc ABC can tai A nén ta co:

11Y 13
GE?=GF? & (g-7)* +(13-2g9-1)?=| g-=| +|13-2¢g-=> -5-[G(53
< (g-7)°+(@13-2g9-1) [g 5) ( g 4) = 0=5=[G(53)]

* Ta ¢ AG vudng goc EF suy ra phuong trinh AG c¢6 dang tham sb 1a: {;:35:;[ (teR)
Do dd6 Ac AG= A(5+2a;3+3a) va CeCN = C(c;13-2¢)
Mat khéc G 1a trong tdm tam gidc ABC nén ta co:
X, + Xg + X =3Xg
{yA + Y5 +Ye =3Ys
*Taco BC = (a+2c-10;3a—-4c+20). Lai c6 BC vuong goc AG nén
BC.U,, =0 < 1(a+2c—10)+3(3a—4c+20) =0 <[a=c—5|

Suyra B(15-2c;8-c)va EB=(8-2c;7—c), EC=(c-7;12-2c)

= B(l0—a—c;—-7—-3a+2c)

* Vi EB vudng goc EC nén ta c6 EB.EC =0« (8-2¢c)(c-7)+(12-2c)(7-c)=0<c=7=a=2

Viy toa dp cdc diém can tim la: [A(7;9)

Cau 19. Trong mat pl}almg toa d0 Oxy, cho h‘lnh thang ABCD véi hai day la AB va CD biét
B(3;3), C(5;—3) . Giao diém I cua hai duong chéo nam trén duong thang A:2x+y—3=0. Xac dinh toa do
cac dinh con lai ciia hinh thang ABCD & CI = 2Bl , tam giac ACB c6 dién tich bang 12, diém | c6
hoanh d6 dwong va diém A c6 hoanh d6 am.

(Trich dé thi thir lan 2, THPT Nguyén Quang Diéu, Pong Thdp, niam 2013)

© Nhan xét va y twéng :

Ic=218 A B(3;3)
=12
SacB
I
D C(5;-3)
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_ Pau tién, ta tham s I theo duong thang A va sir dung gia thiét IC = 2BI d¢ giai tim toa do diém 1.

_ Pé bai van con 3 dir kién chua st dung do la dién tich tam giac ACB (1), AB // CD (2), cling nhu sy két
hop gilra cac diém gitp ta tim thém diém maoi hodc duong thang méi, dudng tron mai.

O day, ta thay d& dang viét duoc phuong trinh 2 dudng chéo AC va BD. Trong d6 van dung cong thirc

dién tich tam giac ABC la: S, _ = % AC.d(B, AC) suy ra d¢ dai canh AC. Pén déy, ta c6 thé tim duoc toa

ABC
do A do A thudc AC va van dung do dai AC.
_ Khi ¢6 toa do A thi ta c6 thé viét phuong trinh CD qua C va song song AB. Két hop véi phuong trinh
duong chéo BD dé tim toa do D.
» Hudéng din giai:
*VileA=1(t;3-2t),t>0
t=1
Cl =2Bl < 15t* +10t—25=0 < 5  =t=1=[1(L1)
t= 3 (ktm)

* Phuong trinh dudng thang IC :x+y—2=0

Ma S, =%AC.d(B,AC) —12= AC =612

a=11

1:>a:—1:> A(-L3)

*Vi AelIC = A(a;2—a),a<0 néntaco (a—5)2 :36c>[a_

Phuong trinh dudong thing CD:y+3=0, IB:x—y =0
" ‘ X—y=0 X=-3
* Toa d6 diém D 1a nghiém cua hé = = [D(-3;-3
i grimaiane )"0
Viy toa dj diém A va D cin fim la:]A(-13), D(-3;-3)|

Cau 20. Trong mat phang toa ¢ Oxy, cho tam gidc ABC c6 dudng cao ha tir dinh A ¢6 phuong trinh duong

, . 99 . . , .
thang x—y =0 va diem | [Z ; Zj la tam duong tron ngoai ti€p , khodng céch tr I dén duong thang BC bang

32 .
T\/_, duong thang di qua dinh B ¢6 phuong trinh x+5y—14=0. Tim toa d§ cac dinh cia tam giac ABC

biét tung do ciia A va B déu khong 16n hon 2.
(Trich dé thi thiv THPT Quynh Luu 3, Nghé An, nim 2013)

© Nhin xét va y tudéng :

A
9 9
I(—:—
i)
B thudécx + 5y-14 =0
:!: AH: x-y=0
B H C

_ Do BC vuéng AH nén ta suy ra dang phuong trinh cua BC: x + y + m = 0. Str dung dit ki¢n khoang cach
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tir I dén BC ta giai tim dugc duong thang BC.
_ Khi ¢6 phuong trinh BC ta két hop v6i duong thing x + 5y — 14 = 0 dé giai tim toa d6 diém B.
_ Pic biét ta c6 nhan xét I thude duong cao H nén suy ra H 1a trung diém BC , tir dy ta c6 H 1a giao diém
gitta H va BC va suy ra toa do C.
_ Con voi toa d6 diém A thi chinh 1a giao diém AH va duong tron (C) ngoai tiép tam giac ABC.
» Huéng din giai
* Puong thang BC c6 phuong trinh x +y + m = 0.

2% m
4 4 ] 32

. m=-6
Theo gia thiét ta co d(I,BC): = g+ ‘=§<:>
2 4 2 2 m=-3
1
X+y=3 X=2 111
*Véim = -3, toa do dinh B thoa man h¢ = |B| =;= || (khdng tm)
X+5y= 14 11 4 4
yzz

= |B(4;2)| ( tmbt)

X+y=6 X=4
=
X+5y=14 y=2
Khi d6 phuong trinh BC: x +y—-6=0
* D@ thay Al 1a duong cao ctia tam giac ABC nén chan dudng cao ciing 1a trung diém ciia BC c6 toa do
) Xx—-y=0 X=3

la nghiém cua hé = = H(3;3)=[C(2;4)|

ansmaians {4007 (e

* Goi A(aza) ta co

* V&1 m=-6, toa 3§ dinh B théa man hé {

7 77
2 a=—=A|—;=|(khbng t.m
IA:IBQZ(a—%j :@Q‘a——‘:EQ 2 (2 ]( g tm)

4 202 ac1o AL tm)

Viy toa dp cic diém théa yéu cau bai todn la: |A(1; 1), B(4;2), C(2; 4)|

Cau 21. Trong mit phang toa dd Oxy, cho hinh vuéng ABCD. Piém E(2;3) thudc doan thang BD, cac
diém H(-2;3) va K(2;4) lan luot 13 hinh chiéu vudng goc cia diém E trén AB va AD. Xac dinh toa d6
cac dinh A,B,C,D cua hinh vuéng ABCD.

(Trich dé thi thir lan 3, THPT Trdn Hung Pao, Hung Yén, nam 2014)

© Nhén xét va y twéng :
A B

D C
_ D@ thiy AKEH 12 hinh chir nhat nén ta c6 thé tim toa d6 diém A thong qua trung diém HK. Hodc ta ciing
c6 thé 1ap phuong trinh AB va AD va tim giao diém A.
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_ Dén day ta co thé 1ap phuong trinh BD qua E va khuyét vecto phéap tuyén. Dé tim vecto phap tuyén trong
bai toan nay kha di nhat la sir dung goc ABD bang 45 do.
_ Khi 1ap dugc phuong trinh BD ta c6 thé tim nhanh toa d6 B va D va dé dang suy ra toa d6 diém C.
» Huéng din giai
*TacOEH:y-3=0,EK:x-2=0suyraAH: x+2=0,AK:y—-4=0.

: X+2=0
Khi do6 A 1a giao diém ctia AH va AK nén thoa h¢: { 0 = |A(-2;4)
y _ —

* Gid st n(a;b), (a? +b* >0)1a VIPT ciia duong thang BD.

C6: ABD =45 nén: ﬂ=—2<:>a=J_rb
a?+b? 2
*Véia=-b,chon b=—1=a=1=BD:x-y+1=0

EB =(—4;-4)

- => E ndm trén doan BD (théa man)
ED = (1)

:>B(2;1);D(3;4):{

Khi do:

*Véi a=b, chonb=1=a=1=BD:x+y-5=0.
EB=(-44) — ,— ,
:>B(—2;7);D(l;4):>{_ (( )) = EB=4ED = E nam ngoai doan BD (loai)
ED=(-11

Viy toa d¢ diém théa yéu cau bai toan 1a [A(~2:4);B(~2;-1);C(3,-1); D(3;4)|

Cau 22. Trong mit phang toa do Oxy, cho tam giac ABC, duong trung tuyén ké tir dinh B va dudng phan
giac trong cua goc ABC lan luot c6 phuong trinh 1a x+2y—-3=0,x+y—-2=0. Puong thing AB di qua
diém M (L 2), dudng tron ngoai tiép tam giac ABC c6 ban kinh bang \/g . Tim toa dd cac dinh cua tam gidc
ABC, biét dinh A ¢6 tung d6 duong.

(Trich dé thi thir lan 3, THPT Hong Quang, Hdi Dwong, nam 2013)

© Nhén xét va y twéng :

_ D& dang tim dugc toa d6 diém B (do 1a giao diém ctia BD va BI).

_ Tuong ty nhu nhitng bai trudc, ta dya vao tinh chat ctia dudng phén giac trong dé tim dugc diém méi N.
bong thoi khi d6 ta dé dang viét duong AB va BC.

_ Khi d6 ta tham s6 hoa diém A theo duong AB, C theo dudng BC. (2 an nén can 2 phuong trinh) vy d6
la phuong trinh nao ?

24




+ Phuong trinh (1): Trung diém I ciia AC thudc dudng BI

+ Phuong trinh (2): Phat hién AB vudng goc BCnénnéntacod R = A_2C

» Huéng din giai:
* Goi d,:X+2y-3=0,d,x+y-2=0.

X+2y-3=0
Taco: B=d, nd, = =Bl

* Goi N 1a diém ddi xing ciia M qua d, . Diém M thuoc AB suy ra N thudc AC.
MN vudng géc d,va MN qua M nén c6 dang: x—y+1=0 .
X+y-2=0 13
=1 ==1].

X—-y+1=0 2 2
Do M va N dbi xtng qua 0, nén H 14 trung diém MN suy ra [N (0;1)] € AC
AB:x-1=0
BC:y-1=0

Khido H :Mde2:>{

Véi cac diém B(L;1), M (1;2),N(0;1) = {

, I 1+c a+1
* Goi A(1; a), C(c; 1), toa do trung diém I ctia doan AC 1a | T,T

Mit khac I thuge d, :“7°+2a7”—3=o©c+2a—3=0 @

* Ta co6: AB vuong goc BC suy ra tam giac ABC vuong tai B

Suy ra ban kinh duong tron ngoai tiép tam giac ABC 1a R = A—2C = (c-1)*+(a-1)>=20 (2).

a=-1
a=3

Vado A c6 tung d¢ duong nén tanhdna=3 suyrac=-3
Viy toa dé cdc diém can tim la: |A(1; 3),B(11),C(-3; 1)|

Tw (1), (2) giai hé phuong trinh ta co: [

Cau 23. Trong mat phang toa do Oxy, cho hinh thang can ABCD c¢6 dién tich béng%, day 16n CD nam trén

duong thang x —3y—3=0. Biét hai dudng chéo AC, BD vudng goc véi nhau tai 1(2;3) . Viét phuong trinh
duong thang chira canh BC, biét diém C c¢6 hoanh d6 duong.
(Trich dé thi thir lin 2, THPT Téng Duy Tén, Thanh Hoa, nam 2014)

» Huéng din giai

A

* Do ABCD 1a hinh thang can v6i day 16n CD va hai duong chéo AC va BD vudng goc voi nhau nén
tam gidc ICD vuodng can tai L.
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Puong thang qua I va vudng goc CD c¢6 phuong trinh:
(x—2)+(y—-3)=0<=3x+y-9=0
* Goi K 1a trung diém cta CD ta c6 K 1a nghiém cua hé:
x-3y-3=0 -
{3X +y-9=0 -
*Ma Kl =KC =KD
Nén CD la giao diém cila duong thang CD va dudng tron tim K ban kinh Kl = J10.
x-3y—-3=0
(x-3)*+y*=10
Suy ra C(6;1), D(0;-1) do C c6 hoanh d6 duong.
* Goi H 1a trung diém AB, ta co:

4—25: S peco :%(ABJFCD).HK = (IH+ IK)HK = (IH++/10)? = IH =

Do d6 toa d¢ cia chung la nghiém cia h¢ {

Jio

Ma %:%:2:5:2@:B(3;5):%=(3;—4)

Vay phuong trinh BC: 4(x —3) + 3(y—5) =0 < 4x+3y-27=0
Vay phwong trinh dwong BC la [BC : 4x +3y —27 =0|

, 2 2 ) .
Cau 24. Trong mat phang toa do Oxy, cho elip (E) :i(_G +y? =1 va duong thang d :3x+4y—-12=0 cat (E)

tai hai diém A, B. Tim toa d6 diém C thudc (E) sao cho tam gidc ABC c6 di¢n tich lon nhéat.
(Trich dé thi thir lin 2, THPT Téng Duy Tin, Thanh Hoa, nim 2014)

» Huéng din gidi
* Hoanh d¢ giao diém ciia duong thang A va elip (E) 1a nghiém phuong trinh:

2
9x? +16(12 3") —144 & x> —4x=0 @{
x=4
* Nhu vy A va elip (E) cit nhau tai hai diém A(0;3) va B(4; 0) c6 AB = 5.
1 5

Goi H 1a hinh chiéu vudng goc cia C lén A thi S, = > AB.CH = ECH

Vi vy dién tich tam giac ABC 16n nhat khi CH 16n nhét.

- T
* Vi C thudc (E) nén dt 6{7;5} sao cho C(4sint;3cost)
Do dé HC = |12sint+12cost—12] 12 \/ESin(t+£j—1 . 12(\/2 +1)
3+ 42 5 4 5

. _ 32
* Déu déng thtrc xdy ra khi t = % ,khido C (—2\/5 ; T\/_j

Viy toa d diém C cin tim la |C (—2\/5 : %}

Cau 25. Trong mit phing toa d6 Oxy, cho tam gidc ABC cén tai A(0;3) va hai diém B, C thudc duong tron
(C):x*+y*=9. Hay tim toa do B, C biét rang tam giac ABC c6 dién tich 16n nhat va diém B c6 hoanh do
duong.

(Trich dé thi thir lan 1, THPT Ha Huy Tdp, Nghé An, niam 2014)
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» Huéng din giai:
* Pudng tron (C) ¢6 tim O(0;0), ban kinh R = 3. D& thiy A thudc (C).
bat goc BOA = goc COA =x, 0<Xx<7x

Khi do, dién tich tam giac ABC Ia: S

. 1 .
asc =25 p08 + Spoc = R%sin X=> R?(sin 2x)

Suyra S,,. =R?sinx(l-cosx) = stin3§.cos§

A(0;3)

S —> MAX
ABC

* Ap dung bat dang thirc Cauchy ta c6:
1 x 1.,x 1 X X

Zsin? 2+ =sin? 2+ =sin? = +cos* =
3° 23 23 2 2 5 sine X cos? X
4 2 2
2

Suy ra sin?’f.cosfsi, dau bang xay ra khi sin25:3.c0325<:>cos§:£<:> X="
2 2 16 2 2 2 2 3

Vay dién tich tam giac ABC 16n nhét khi va chi khi ABC 1a tam giac déu.

. — 33— -3
* Goi E 1a trung diém BC. Ta c6 AE = > AO=E (0;?j . Phuong trinh BC: y+g: 0

Toado B, C langhiémciahe: | V=5 o 2

w
)
|
|
N
(@]
7\
|
o | @
)
|
N|oo
N—e

* Vi B ¢6 ¢6 hoanh d6 duong nén B(T;

Viy toa dj théa yéu cau bai todn la: B(? ; _?3} ,C [i;/:?’ ; ?j

Cau 26. Trong mit phang toa dd Oxy, cho tam giac ABC can tai dinh A(4; —13) va phuong trinh duong

tron noi tiép tam giac ABC Ia X2 + y2 +2x—4y—20=0. Lap phuong trinh dudng thang chira canh BC ciia
tam giac ABC.
(Trich dé thi thir lan 1 khoi B, THPT Chuyén Vinh Phiic, niam 2013)

» Huéng din gidi
*Taco x2+y2+2x—4y—20=0x (x+1)° +(y—2)° =25
Suy ra dudng tron ndi tiép tam giac ABC c6 tam I(-1; 2) va ban kinhR =5
* 1A= (5,—15) =5(1;-3) , tam gi4c ABC can tai dinh A(4;-13)=IA L BC
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A(4; -13)

A

* BC ¢6 phuong trinh dang x—3y+m =0 Vi | va A nam cung phia d6i voi BC nén

d[I;BC] =R =5

m>7

<—1—6+m)-<4+39+m>>0©<m—7>-<m+43>>°©[m<_43

* Vay m=7+5/10 suy ra BC ¢6 phuong trinh x—3y+7+5y10=0

Vay phwong trinh BC la X-3y+7+5y10 =0

Cau 27. Trong mit phing toa do Oxy, cho tam gidc ABC vuéng tai A(L2) c6 goc ABC =30°, duong
thang d :2x—y—1=0 la tiép tuyén tai B ctia dudng tron ngoai tiép tam gidc ABC. Tim toa do cac diém B va

(Trich dé thi thir lin 4, THPT Qué Vé, Bic Ninh, nam 2013)

» Huéng din giai:
d:2x-y-1=0

§

A(1;2) —~—mM8M7 Hm— C

55
Tam dudng tron ngoai tiép cua tam gidc ABC 1a trung diém BC

d vudng goc BC nén BC//AH suy ra ABH = 60°

Suy ra, Hszi: 1

tan60° /15

, 7.9
* Goi H 1a hinh chiéu ciia A trén d 1a H(—;—], AH =d(A;d)=%
5
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* Goi toa do cua B(t;2t-1)

2 2
BH:LQ(t_Zj (Zt_gj :i@)(t_Zj :i@tzzij
J15 5 5 15 5) 75 5 15

~esriss s ol s

5 155 15 5 155 15
* TH1: B Z+£ g i
5 155 15
Phuong trinh BC qua B vuong goc void la x+2y—5—%=0
3
1
CeBC=C|5+—=-2a;a
[s+f52ae)
Eﬁ:o:afl”‘@:c 13+J§;31+2J§
15 15 15
*TH2: B Z—£ 9—2\/_
|5 15’5 15
Phuong trinh BC qua B vuong goc véoid 1a x+2y—5+%:0
3
1
CeBC=C|5-—=-2aa
[s- 552
A—Cﬁzojazsuzﬁjc 13—J§;31—2J§
15 15 15

Viy toa dp B va C théa yéu cau bai todn la:

[7 J’g 2J’J (13+\/_ 31+2\/_J yB(7 J3 9 2«/’} (13—@_31—2@}

5 15’5 15 15 | 7|5 15’5 15 15

15 15 5 15'5 15

Cau 28. Trong mat phang toa dd Oxy, cho hinh thang vuéng ABCD c6 dién tich bang 50, dinh C(2;-5),

. , . -1 , .
AD =3BC, biét ring duong thing AB di qua diém M (?;Oj , duong thang AD di qua N(-3;5) . Viét

phuong trinh duong thang AB biét duong thang AB khong song song véi céc truc toa do.
(Trich dé thi thir lin 2, THPT Chuyén Quéc Hoc, Thiva Thién Hué, niam 2013)

» Huéng din giai
* Vi AB khong song song véi cic truc toa dd nén goi n=(Lb) Ia vecto phap tuyén ctia AB. Suy ra vecto
phap tuyén cua AD la u=(b;-1)

* Khi do: AB:x+by+%=0, AD:b(x+3)—(y-5)=0

* Mit khéc: S, =50 < %[d (C; AB) +3d(C; AB)].d(C; AD) = 50
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B C(2;-5) AD = 3BC

1
A N(-3;5) D
[ -3
b=—(t
‘S_Sb‘ 4 (m)
2 |5b+10| 4
Suyra d(C; AB).d(C;AD)=25< : =25<| b=—=(tm)
d V1+b? 1+b? 3
b =0(ktm)

*Khido: AB: 4x —3y+2=0vaAB:6x+8y+3=0
Viy phuong trinh AB cin fim 1 [AB:4x—3y +2=0 hay AB:6x+8y+3=0|

Cau 29. Trong mit phang toa do Oxy, cho dudng thang d c6 phuong trinh x—y =0va diém M(2;1). Lap
phuong trinh duong thang A cit truc hoanh tai A, cat dudng thang d tai B sao cho tam gidc AMB vudng

can tai M.

(Trich d@é thi thir lin 1 khéi D, THPT Chuyén Vinh Phiic, nim 2013)

» Huéng din gidi

. {Aer {A(a;O)
=
Bed  |B(b:b)

. MB = (b—2;b-1)
vaM(2;1)suyra s _ .
MA=(a—2:-1)
Tam giac MAB vuong can tai M nén:
MB.MA=0 (a-2)(b-2)-(b-1)=0
2=
MA=MB  ||(@a-2)%+1=/(b-2)*+(b-1)?

* Nhan xét b = 2 khong thoa man h¢ phuong trinh nay.

b-1 a-2=2%
a-2=—— b-2
Ta co: b-2 b_1V
(a-2) +1=(b-2)* + (-1 (ﬁj 1= (b-2)% + (b1

b-—

[(b-2)" + (b—l)zl{

|

f—

= N

a=2 a=4
& hay
e
(b_2) -1|=0

* Véia=2,b=1. Duong thing qua A, B ¢6 phuong trinh: x+y—-2=0
* Véia =4, b=3. Pudng thing qua A, B c6 phuong trinh: 3x+y—-12=0

Viy phwong trinh dwon thing théa yéu cau bai todn la: |x +y—-2=0hay 3x+y-12=0
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Cau 30. Trong mit phang toa dd Oxy, cho duong tron (C,)cé phuwong trinh Xt + y2 =25, diém M (L-2).

Puong tron (C,) ¢6 ban kinh bang 2\/1_0 . Tim toa d6 tam cua (C,) sao cho (C,) cit (C,)theo mot day cung
qua M c6 do dai nho nhat.
(Trich dé thi thir lan 1 khoi D, THPT Chuyén Vinh Phiic, nim 2013)

» Hudéng din giai:

* (C,) c6tdm O, ban kinh R =5,

OM = (;-2) = OM =+/5 = OM <R = M nim trong dudng tron (C).
* (Gia su (Cz) cat (Cl) tai A va B. Goi H 1a trung diém AB.

AB =2AH =2y/OA’> —~OH? =2/25—0OH? . Ma OH 16n nhat khi H tring M
Vay AB nho nhét khi M 14 trung diém ciia AB, AB qua M va vudng goc v6i OM.
* Phuong trinh AB : x —2y —5=0. Toa dd A, B 1a nghi¢ém cuia h¢:
X-2y-5=0
{ X +y> =25
* Gia s A(5; 0), B(-3; -4). Phuong trinh OM: 2x +y = 0.
Goi I 1a tam ctia duong tron (C,), do I thudgc OM suy ra 1(t;—2t)
t=-1 1(-12)
t=3 {I (3;-6)

. Giai hé duogc hai nghiém (5; 0), (-3; -4)

Mit khac 1A =210 < (5—t)% +4t’ =40<:{

Vay toa dp tim I can tim la: | 1(-=12) hay I(3; —6)|

Cau 31. Trong mat phfmg toa do Oxy, cho tam giac ABC vudng tai C, biét A(1;-2), duong tron duong kinh
AC c6 phuong trinh (C):X*+y*—6X+4y+9=0 cit canh AB tai M sao cho AB=3AM . Tim toa do
diém B.

(Trich d@é thi thir lin 3 khéi D, THPT Héng Quang, Hii Dwong, nim 2013)

» Hwéng din giai
* Puong tron (C) ¢ tdm 1(3; -2) va ban kinh R = 2.
Vi AC la duong kinh ctia dudng tron (C) nén I la trung diém AC suy ra C(5; -2)
* Tam giac ABC vuodng tai C suy ra AC vudng géc BC.
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Puong thing BC di qua C(5; -2) va ¢ vecto phap tuyén AC = (4,0) nén c6 phuong trinh

4(x—5)=0<x-5=0
* Ta c6 B thudc BC nén B(5; b).
Tac6: AB=(4b+2), AM =(x, -1y, +2) .

. - = — M
Theo gia thi¢t AB =3AM < 4=3(xy 1) = 3 —M [Z;E_ﬂ)
b+2=3(y,, +2) y b 4 33 3

* Mat khac M thudc duong tron (C) nén:

2 2 b=4y2-2
(Z—Sj +[9—E+ZJ 4o b+2)°=32< V2
3 3 3 b=-4J2-2

Vay toa dp B cin tim la - |B(5; 42 -2) hay B(5,~4\2-2)

Cau 32. Trong mat phang toa do Oxy, cho hinh thoi ABCD c¢é 4 dinh tring véi cac dinh ctia mét elip, ban
kinh duong noi tiép hinh thoi bang /2 . Viét phuong trinh chinh tic cta elip (E), biét tim sai cia elip 13%

(Trich dé thi thir lan 3, Group Todn 3K Class 2015, Facebook, nim 2013)

» Huéng din giai:

“Ip

, 2 2
* Goi phuong trinh chinh tac cua elip (E) c6 dang: X_2 + % =1
a
Trong doa>b>0va a’ =b? +c?

* (E) ¢6 tam sai béng% :>£=%<:>2c=a<:>4(a2—b2)=a2 o [3a% = a0” (1)
a

* Pit R = /2 1a ban kinh dudng tron ndi tiép hinh thoi. Ta co:

1 1 1 1
a? b* R? 2()
4p? 3 1 1 7 14
*Thay a2 = =_vao (2)tadugc;: —+ — == =hb*’=—=a’=—
yal="-vaoc@uaduge: omtis =3 2 3
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2 2
Vay phwong trinh elip (E) cin tim la: |(E): i(—4 +X o

3

7
2

Cau 33. Trong mat ph'fmg toa do Oxy, cho hinh thoi ¢6 hai canh AB, CD lan lugt ndm trén hai duong théng
d,:x-2y+5=0, d,:x-2y+1=0. Viét phuong trinh cic duong thang AD va BC, biét M(-3; 3) thudc
duong thing AD va N(-1; 4) thudc dudng thang BC.

(Trich dé thi thir khoi A, THPT Chuyén Lam Son, Thanh Héa, nim 2011)

» Huéng din giai

M(-3;3)

D

* (Gid sur ta da xac dinl} dugc cac du’(‘mgq thang AD va BC thoa mén bai toan.

Puong thang AB di qua diém E(-5; 0).

Duong thing BC di qua diém N(-1:4) c6 phuong trinh: a(X+1)+b(y-4)=0 (a’*+b*>0)
* Mit khac S gep = AB.d(AB;CD) = BC.d (AD, BC)
|-4| |[-2a-b]

S d(AB;CD)=d(AD,BC) < d(E:d,)=d(M:BC) & =
uy ra d(ABCD) = (AD,BC) & 0(E;d,) = d(M:BC) & ===

Do dé: 1]b2—20ab—4a2:0<:{ b=2a
11b=-2a
*Voib=2a,chopna=1suyrab=2.
Khi do BC: x +2y -7 =0.
ViAD//BDnén AD: 1(x +3) +2(y—3)=0 < x+2y—-3=0
*Véillb=-2a,chona=11suyrab=-2.
Khido BC: 11x—-2y+19=0
VIiAD//BDnén AD: 11(x+3)-2(y-3)=0 < 11x—2y+39=0
Viy phwong trinh dwong thing théa yéu cau bai todn la
{BC:X+2y+—7=0ha {BC:llx—2y+19=O
AD:x+2y-3=0 AD:11x-2y+39=0

Cau 34. Trong mat phéng toa do Oxy, cho hinh vuéng ABCD, biét cac duong thing AB, BC, CD, DA
tuong g di qua cac diem M (10;3), N (7;-2), P(-3;4),Q(4;-7) . Lap phuong trinh duong thang AB.

(Trich dé thi thir khéi B, THPT Chuyén Lam Son, Thanh Héa, nim 2011)

» Huéng din giai
* Goi vecto phap tuyén ciia AB 1a n,, = (a;b)(a® +b? >0) suy ra n,. = (b;-a)
Khi d6 canh cta hinh vudng bang d[P; AB]=d[Q;BC] (1)
* AB qua M(10; 3) nén c6 phuong trinh: AB:a(x—10)+b(y—3)=0
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Va BC qua N(7;-2) nén c6 phuong trinh: b(x—-7)—a(y+2)=0
|-13a+b| |-3b+5a| [18a=4b

Ja21b?  arip? [b=—4a

* V6i 18a=4b ta chon a =2 suy rab=9 .Vay: [AB:2x+9y—47 =0|

*Do dd (1) <

* Vi b=-4a ta chon a =1 suy ra b=-4 .Vay: |AB:x—4y+2:O|

Viy phwong trinh AB cin tim la: |AB:2x+9y—47=O hay AB:x—4y—-2=0 |

A M(10;3) B
Q(4;-7) N(7;-2)
C
D P(-3;4)

Cau 35. Trong mit phang toa do Oxy, cho duong tron (C):X* +Yy*—10x—10y+30=0. Viét phuong trinh
duong thing A tiép xtc dudng tron (C) sao cho dudng thang A cét hai truc toa d6 Ox, Oy lan luot tai hai
1 1

diém A, B sao cho 12 ==
OA° OB 5

(Trich d@é thi thir lin 2, THPT Bdng Thiic Hira, Nghé An, nim 2012)

» Huéng din gidi

E\ )

* Gia sit A(a;0), B(O;b) (a;b = 0). Khi d6 phuong trinh duong thang qua A va B c6 dang:

A X + Y 1
a b

1

1 1
* Tir gia thiét ta c6 hé phuong trinh: { OA? ToB” 5
d(1;A) =R
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1 1 1
—_—— =
@b 5 (1,11
5 5 a’ b> 5
Suy ra 4~w6—1 = 5 &
la b | 5 |2:34-2
1 1 a b
a? bt
1+1:§ 1+1:__1 a=5 a_§ a_—_ a=5
*Khidohéthanh 1@ P Opgyld B 5 1 L J8735187 50 g
1_2 1.2 |b=7 lp5 |b=s |P=7%
ab 25 ab 25
X+2y-5=0
L . L . 2Xx+y-5=0
Vay cac phwong trinh théa man yéu cau bai todn la:
2X—y+5=0
X—-2y-5=0

Céau 36. Trong mat phér}g toa do Oxy, cho hinh vuéng ABCD co dinh A thugf)c duong thing
d:x—y—4=0 , duong thang BC, CD lan lugt di qua hai diém M (4;0) va N(0;2). Biét tam giac AMN
can tai A. Xac dinh toa d6 cac dinh ctia hinh vuéng ABCD.

(Trich d@é thi thir lin 2, THPT Bdng Thiic Hira, Nghé An, nim 2012)

» Huéng din giai

M(4;0)

N(0;2)
* Gia st A(a; a—4) thudc d. Do tam gidc AMN can tai A nén AM = AN.
(a—-4)Y’+(@a-4)=a’+(a-6)* @a=-1=|A(-1-5)
* Gia sir phuong trinh duong thing BC di qua M(4; 0) c6 dang:
|BC rax+by—4a=0 (a’®+b? >0)|

Do CD vudng goc BC va dudng thang CD di qua N(0; 2) suy ra phwong trinh dudng thang CD:
|ICD:bx—ay+2a=0|
* Do ABCD Ia hinh vudng nén khoang céch:

d(A;BC) =d(A;CD) <

| -5a—5b| |7a-Db]| 3a=-b
= &

JaZ+b?  a’+b? a=3b

*Véi3a=-b,tachopna=1suyrab=-3.
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AB:3x+y+8=0
BC:x-3y-4=0
CD:3x+y-2=0
AD:x-3y-14=0
Ta c6 toa d cac dinh | A(—1;,—-5), B(-2;-2),C(L;-1), D(2;-4)|

*Voia=3b,tachopna=3suyrab=1.

Khi d6 phuong trinh céc canh la:

AB:x-3y-14=0
BC:3x+y-12=0
CD:x-3y+6=0
AD:3x+y+8=0
Ta c6 toa do cac dinh | A(-1-5), B(5;-3),C(3;3), D(-3;1)|

Khi d6 phuong trinh céc canh la:

A(—l, _5)’ B(_21 _2)! C(L —1); D(Z’ _4)

Vay toa dé cdc diém théa yéu cau bdi todn la {A (_15),B(5:_3).C(3:3), D(_31)

Cau 37. Trong mit phang toa d6 Oxy, cho hinh chit nhat ABCD c6 dudng phan gidc trong ctia goc ABC di
qua trung diém ctia canh AD va c6 phuong trinh X —y + 2 = 0; dinh D nam trén duong thang c6 phuong
trinh X + y — 9 = 0. Biét diém E(-1;2) nam trong doan thang AB va dinh B ¢6 hoanh d6 am. Tim toa do cac
dinh cuda hinh chit nhat.

(Trich dé thi thit THPT Nguyén Hué, Pik Lik, niam 2013)

» Huéng din giai
B C

E(1;-2)

M
A \x-v+3=0 b

* Goi E'(X,;Y,) 1a diém dbi xing cua E qua phén gic x — y + 2 = 0 thoa mén:

(% +1)+(y,—2)=0 {Xo+y0:1 {xoz
= &

X —1 yy+2 —
2 2 0 0

* Goi B(b; b + 2) (b < 0). Do ABCD 14 hinh chit nh4t va E ndm trong doan AB nén E’ nam trén doan
BC suy ra BE vuong goc BE” = (b+1)b+b(b+1)=0=b=-1=|B(-11)

Khi d6 phuong trinh duong thang BElax+1=0vaBE’ lay—1=0

0
~E©

Yo

, . ) . . d-1a+9-d
* Goi A(-La) (a=2)va D(d;9—d) tacé toa do trung diém cua AD la: M T
Theo gia thiét ta duoc: d_l—a+2_d+2:0<:>a—2d +6=0(2)

AB = (0;-a)

* Mit khac AB vudng goc AD nén AB.AD =0 véi .
AD=(d+la+d-9)
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Dodoétaco: a(a+d—-9)=0<a+d-9=0 (2)
Tu (1) va(2) tacd a=4 vad=>5hay A(-1;4) va D(5; 4) suy ra C(5; 1)
Viy toa dp cdc diém ciia hinh chit nhit ABCD la: |A(—1; 4),B(-11), C(5;1), D(5; 4)|

Cau 38. Trong mit phing toa d6 Oxy, cho tam giac ABC c¢6 dudng cao AH, trung tuyén CM va phan giac

. 17
trong BD. Biét H (—4;1), M (E 12} va BD c6 phuong trinh x+y—-5=0. Tim toa do dinh A cua tam giac

ABC.

(Trich dé thi thir THPT Hdu Léc 2, Thanh Héa, niam 2013)

» Huéng din giai

-

H(-4;1)

* Puong thang A qua H va L BD c6 phuong trinh x—y +5=0.

X+y-5=0 x=0
ANBD =1 suy ra toa do I 1a nghiém cta hé y & =11(0;5)| .
X—y+5=0 y=5

* Gia st AMAB=H". Tam gidc BHH" ¢6 BI Ia phan giac va cling 12 duong cao nén BHH " can = |
la trung diém cua HH'= H '(4;9).

S 3
* AB di qua H’ va c6 vecto chi phuong U=H'M = [—g;3j nén c6 phuong trinh la

|AB:5x+y—29=0|.

, 5X+ Yy =29 . 4,
* Toa do B 1a nghiém cua hé ¥ . = B(6;-1) . M 1a trung diém ciia AB = |A g ;25
Ly =

. X 4
Vay toa dp diém A cin tim la: A(g ; 25)

Cau 39. Trong mat phang toa do Oxy, cho duong tron (C) : (x + 6)% + (y 6)2 = 50. Puong thang d ct hai
truc toa do tai hai diém A, B khac goc O .Viét phuong trinh duong thang d tiép xuc voi duong tron (C) tai
M sao cho M la trung diém ctia doan thang AB.

(Trich dé thi thir lin 3, Group Todn 3K Class, Facebook, niam 2013)

» Huwéng din giai
* Gia sit A(a;0), B(O;b) (a;b = 0). Khi d6 phuong trinh duong thang qua A va B ¢6 dang:

A:5+%:1<:> bx—ay—ab=0

a
37




* d 13 tiép tuyén cua (C) tai M <> M thudc (C) va d vudng goc véi IM
* Pudng tron (C) o tam 1(-6 ; 6) , d ¢6 VTCP Ia U = (—a;b)

2 aby  — (a _.b
M la trung diém cua AB ném M 27 nén IM = E+6,E—6

Do d6 ta cé h¢ phuong trinh

a=-b

2 2 2 2 _ _
a b a b b=22 b=14
- ——6| = ~+6| +|=-6| =50
(2+6j'+(2 6j >0 (2+’j +(2 ) {a=—22 a=2
f— fe— \'
b=2 b=-2
a=-14

—a(g+6j+b(9—6J:O b=a+lz
2 2

] o o

X—=y+2=0

Vay phwong trinh dwong thcfng d can tim la: X—y+22=0
. X+7y+14=0
7X+y-14=0

e

Cau 40. Trong mat phfmg toa dd Oxy, cho tam giac ABC vuong tai A, cac dinh A, B thuoc duong théng
y—2=0, phuong trinh canh BC: \/§X —y+2=0. Tim toa d6 cac dinh A, B, C biét ban kinh dudng tron ndi

tiép tam giac ABC bang \/§ :
(Trich dé thi thir lin 6, Group Todn 3K Class, Facebook, nim 2013)

» Huéng din gidi

B(0;2)

— = X:O
\/§x y+2 0@{

* Toa do diém B 1a nghiém cua hé =
y=2 y=2

* Do A thudc duong thang y —2 = 0 nén A(a;2) (a = 0)
CeBC:\3x-y+2=0=C(c;2+cy/3)(c20)
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AB =(-a;0) = a

Vay 1 AC = (c-a;cy/3) = AC =/(c-a)? +3c?

BC =(c;c/3) = BC =2|¢|
B

AB:y-2=0
BC:Bx-y+2=0

A C

* Vi tam gidc ABC vudng & A va ban kinh dudng tron noi tiép tam giac bang \/§ nén:
ABLC ABAC=0 (1
{S _pr= p\/§<:> %AB.ACz AB+A2C+BC\/§ @)

Tu (1) < —a(c—a) =0 <> ¢ =a thay vao phuong trinh (2) ta duoc: |a|=3+J§
iy { a=c=3+3 . { A(3++/3;2),C(3+/3:5+33)
a=c=-3-+3 A(-3-+/3;2),C(-3-+/3;-1-33)
Viy toa dp diém théa yéu cdu bai todn la:
A(3++/3;2), B(0:2),C(3++/3;5+3/3)
[A(sﬁ; 2),B(0;2),C(-3-+/3;-1-33)

: . 4
Cau 41. Trong mit phang toa do Oxy, cho hinh thoi ABCD c6 tam | (3; 3) va AC=2BD. biém M (Zigj

, . 13 . . .
thuoc duong thing AB, diém N (33) thudc duong thing CD. Viét phuong trinh dudng chéo BD biét

dinh B c6 hoanh do nho hon 3.
(Trich dé thi thir lin 7, Group Todn 3K Class, Facebook, nidm 2013)

» Huéng din giai
. . . (a5
* Toa d6 diém N’ doi xtmg véi diém N quaIla N (3;§J

Puong thang AB di qua M, N’ ¢6 phuong trinh: x—3y+2=0

-9+2
Suy ra: IH:d(I,AB):|3\Z_; |:\/i'_0
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*Do AC =2BD nén IA=2IB. bat IB=x>0, ta c6 phuong trinh
1,1 s
X?  4x?

:§©X2:2C>X:'\/§

*Pit B(x,y).Do 1B=+2 va B € AB nén toa do B 1a nghiém cua hé:

14
2 2 2 X=—
_ —3) = 5v?> —18v+16=0 X=4>3
(x=38)" +(y-3) ZQ{y y+16=0 _ 5v{
x—3y+2=0 X=3y-2 _8 y=2
y_
5
14 8
* Do B ¢6 hoanh d6 nhé hon 3 nén ta chon B E,g

Vay, phuong trinh duong chéo BD la: 7x—y-18=0.
Viy phwong trinh dwong thing can tim la: | BD:7x—y-18= 0|

Cau 42. Trong mit phing toa do Oxy, cho duong tron (C):(X=1)°+(y-2)*=5 va duong thing
d:x+y+2=0 . Tu diém A thudc d ké hai duong thang lan luot tiép xuc véi (C) tai B va C. Tim toa do
diém A biét rang dién tich tam gidc ABC bang 8.

(Trich dé thi thir lin 2 khéi A, THPT Chuyén Pai Hoc Vinh, nidm 2013)

» Huéng din giai:

C
* (C) c6 tam I(1; 2) va ban kinh R=+5. Acd = A(a;—a—2)
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Tir tinh chét tiép tuyén suy ra IA vudng goc BC tai H 1a trung diém BC.
Giast IA=m,IH=n(m>n>0)
Khi d6 = HA=m—n, BH =+IB*—IH? =/5n?

Suyra s, :%BC.AH = BH.AH =(m—n)y/5—-n? =8 (1)

* Trong tam giac IBAcO IB°=IH.IA< mn=5< m=§
n

Thay (2) vao (1), ta co:

(E— n}/S— n* =8 < n®-15n" +139n* -125=0 < (n* -1)(n* -14n° +125) =0
n

a=1 A(l;-3
*Suyran=1,m=5.Dodd IA =5< (a-1)° +(-a—4)° :25@{ :{ E=3)

a=-4 | A(-42)

Viy toa dj diém A théa yéu céu bai todn la [AL;,-3) hay A(—4;2)|

Cau 43. Trong mit phang toa d6 Oxy, cho tam gidc ABC co dinh A(2; 6), chan duong phan giac trong ké tir A 13
3 . 1
D (2; - EJ , tim duong tron ngoai tiep tam giac ABC 1a | (— 5 ;1j . Tim toa d¢ dinh B va C.

(Trich d@é thi thir lin 2, THPT Chuyén Quynh Luu 1, Nghé An, nim 2014)

» Huéng din gidi
A(2;6)

125

2
* Goi dudng tron ngoai tiép VABC 12 (C) = (C): (X+%j +(y-1?%= 2

Goi E = ADN(C). Do /BAE = ZCAE = E la diém chinh giita BC
*AD: x -2 =0. Toa d0 E l1a nghiém cua hé:

1Y , 125 ,
(x+§j +(y-1) :T:{E(Z,—@

E(2;6)=A(loai)
X=2

uu , r uu
*E(2;-4) = IE :(E;—5J.BC di qua D ¢6 vecto phap tuyén la n:%IE =(1;—2):>|BC:x—2y—5=0
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2
, 125 ) .
— -1 =—= B(5;0),C(-3;,—4
* Toa do B va C la nghiém cua hé: (X+2j +y-1) 4 => (5,0, C( )
C(5;0),B(-3;-4)

X—-2y-5=0

B(5,0),C(-3,-4)
C(5;0),B(-3;-4)

Viy toa dp B va C théa yéu cau bai todn la

CAu 44. Trong mit phing toa d6 Oxy, cho tam gidc ABC c6 dinh B(-2; 1), diém A thudc truc tung, diém C
thude tia Ox va goc BAC bing 30 do. Ban kinh duong tron ngoai tiép tam gisc ABC bing /5 . Xac dinh

toa 6 diém A va C.
(Trich phén co bin, dé thi thir THPT Lé Loi, Qudng Tri, nim 2013)

» Hudng din gidi

A
C B
*Tace: 4 NEOY — A(2;0) . Tacé BC =2Rsin30" =+/5
C etiaOx C(0;c)(c=0)

c=0
Suy ra BC2:5<:>(C+2)2+(O—1)2:5<:>L_ . (doc>0)néntanhanc=0

Do d6 C trung vé6i goc toa do O.
* Goi H 1a hinh chiéu vuong goc ctia diém B trén Oy ta c6 tam giac BHA 1a mot nira ctia tam giac déu.

Nén AB=2BH = HA=2y3 . Do d6 A(0;L+ 2J§) hay A(0;1-2+3)

Viy toa @ diém théa yéu cau bai toan la |N0;1+2+/3), B C(0;0) hay A(0;1-2+/3), B(~2;1),C(0;0)

Cau 45. Trong mat phing toa do Oxy, cho dudng tron (C) X +Yy° —6X+2y+6=0 va diém A(1;3). Mot
duong thing d di qua A, goi B, C 1a giao diém cua duong thang d véi (C). Lap phuong trinh cua d sao cho
AB + AC nho nhat.

(Trich phén néing cao, dé thi thir THPT Lé Lgi, Quing Tri, nim 2013)

» Huéng din giai
* Puong tron (C) c6 tam 1(3; -1) va ban kinh R=2 .
Taco: IA=24/5= d(1;A) >R =2 nén diém A nim ngoai (C).
* Lai c6: Py, = ABAC=d’-R*=16 va AB+AC >2VAB.AC =8 |

Déu “=" xay ra khi va chi khi AB = AC = 4. Khi d6 d 1a tiép tuyén cua (C), nén d c6 dang:
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a(x-1)+b(y-3)=0<= ax+by—a-3b=0 (a°+b°>0)
|2a—4b]| {b:o
=2&

Ja2+b? 4a=3b
Voib=0,tachona=1khidod:x—-1=0
Véida=3b,tachona=3suyrab=4, khido:d:3x +4y—-15=0

Viy phwong trinh dwong thing théa yéu cau bai todn la: |x —1=0hay 3x+4y—-15= 0|

d

* T do, taco: d(l;d)=2<

, 1 .
Cau 46. Trong mit phing toa dd Oxy, cho tam gidc ABC c6 tryc tim l1a H (3;Zj , tAm dudng tron ngoai tiép

X .29 2 . S . . 2
la K O’E , trung diém canh BC 1a M > ;3 |. Xéac dinh toa do cac dinh A, B, C; biét hoanh d6 cua B 16n

hon hoanh d6 cua C.
(Trich dé thi thir lin 8, Group Todn 3K Class, Facebook, nidm 2013)

» Huéng din gidi
A

* Goi A’ 1a diém ddi ximg ctia A qua K thi AA’ 1a duong kinh ciia duong tron ngoai tiép tam giac ABC.
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Suy ra tir gisc BHCA’ 14 hinh binh hanh = M 14 trung diém cua A’H

. 55
Suy raHA = 2MK = 2(_§;§j . Tr d6 xac dinh duoc:

1a ban kinh dudng tron ngoai tiép ABC.

*Taco: R=KA=KB=KC=

29" 697
Phuong trinh dudng tron ngoai tiép tam giac ABC: [x* + [ y— Ej = v

* Phuong trinh duong BC la: 4x —y—7=0
Khi d6 toa d6 B, C la nghiém cua hé phuong trinh 8) 64
4x-y—-7=0

X=3;y=5
& {X _ 9 ); 1 Vi hoanh d¢ cua B 16n hon hoanh do C nén ta c6: B(3; 5), C(2; 1)

Viy toa dj diém théa yéu cau bai todn la [A(-2;1), B(3;5), C(2;1)]

Cau 47. Trong mit phang toa do Oxy, cho hinh thang vuéng ABCD vudng tai A va D c6 day 1én la
CD,dudng thing AD c6 phuong trinh 3x — y = 0, dudng thang BD c¢6 phuong trinh x — 2y = 0, goc tao boi
hai duong thang BC va AB bang 45°. Viét phuong trinh duong thang BC biét dién tich hinh thang bang 24
va diém B ¢6 hoanh d6 duong.

(Trich dé thi thir lin 9, Group Todn 3K Class, Facebook, nidm 2013)

» Huéng din giai:
D C

A

. 3x-y=0 x=0
* Toa 4o dieém D la: = =|D(0;0)=0
wasdimpis {7070 170

x—-2y=0

2

* Vecto phap tuyén cta dudng thang AD va BD lan luot 1a E(S; -1),n,(1-2)

cos ADB=_~_ —, ADB =45 suy raAD = AB (1)
V2
* Vi goc giita duong thang BC va AB bang 45° suy ra BCD = 45°
Nén A BCD vudng can tai B suy ra DC = 2AB.

2
3.AB _o4

ﬂmobﬂrawcdshmD=%(AB+CD)AD=

Suy ra AB = 4 nén BD=4/2
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. Xg A Lia
* Goi toa do diém B ? , diéu kién x>0

810
. X, Ko =0 (l0ai) . o[ 810 4410
Suy ra ‘BD‘z xéJ{_Bj 42 & nén toa d6 diém B| ——;——

2 8\/_ 5 5
Xg = ——(tm)
Viy toa dp diém théa yéu ciu bai todn la |B (8—?0 : 4—“510J

Cau 48. Trong mit phing toa dd Oxy, cho tam gidc ABC c6 dinh A(3;3), tim duong tron ngoai tiép 1(2; 1),
phuong trinh dudng phan giac trong goc BAC la x—y=0. Tim toa do cac dinh B, C biét ring BC = % va goc

BAC nhon.
(Trich phan co bin dé thi thir lan 2 khoi A, THPT Chuyén Pai Hoc Vinh, nim 2014)

» Huéng din giai
D C

AD: 3x-y=0
BD: x-2y =0

s _
ABCD =45

A B
* Vi AD la phan giac trong goc A nén AD cit dudng tron (ABC) tai E
Suy ra E la diém chinh giira cung BC = IE L BC.
* Vi E thudc duong thé'ing Xx—y=0va IE=1A=R = E(0; 0).

Chon Nec =El =(2;1) = phuong trinh BC ¢6 dang 2x+y+m=0.

14 4
Tirgiéthiét:>HC=—\/g:>lH= IC?—HC? =~
5 "z
3 Im+5] 3 m=-2 BC:2x+y-2=0
2o :>
J5 5 B BC:2x+y-8=0.
* Vi BAC nhon nén A va | phai cling phia d6i v6i BC, kiém tra thdy BC : 2x+y—2=0 thoa man.

L 8 6
Tirhe J2XTY~2=0 — B(O; 2),c[§;_§j holic B(— ——j C(0;2).
(x-2)?+(y-1?=5 5 5 5 5

—d(l, BC) =

Viy toa dj diém théa yéu cau bai todn la B(0; 2), C(g —Ej hay B(g —Ej C(0; 2)

Cau 49. Trong mat phang toa ¢ Oxy, cho tam gidc ABC c6 phuong trinh dudng thang chira duong cao ké tir B
la x+3y—18=0, phuong trinh dudng thang trung truc ciia doan thang BC 1a 3x+19y —279 =0, dinh C thudc

duong thing d : 2x — y +5=0. Tim toa d6 dinh A biét ring BAC =135".
(Trich phdn néng cao dé thi thir lan 2 khéi A, THPT Chuyén Pai Hoc Vinh, nim 2014)
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» Huéng din gidi
*Tacd: BeBH :x=-3y+18= B(-3b+18;b),C ed:y=2x+5= C(c; 2c +5).
u,.BC=0

* Tir gia thiét suy ra B ddi xtmg C qua dudng trung truc A :3x +19y-279=0< {
MeA

= = =
10b +41c =409 c=9

{GOb +13c =357 {b —4 {

co.23)

HB: x + 3y -18 =0

d: 3x + 19y -279=0

* AC L BH = chon Nac =Usn =(-3;1) = pt AC:-3x+y+4=0= A(a; 3a—4)
— AB = (6-2a;8-3a), AC =(9-a; 27 -3a).

- . 0 — = 1 (6—a)(9—a)+(8—3a)(27—3a) 1
Tacd A=135 cos(AB, AC) =-——= =——
= cost ) N J6-2)+(8-3a)° \[(9-a)’ +(27-3a)° 2
©-a@-a) _ 1 _ [3<a<? < a=4. Suyra A(4: 8).
|9—a|\/a2—6a+10 \E@{Z(S—a)z =a’—-6a+10 y (48)

Viy toa dé diém théa yéu cdu bai todn la [A(4; 8).

Cau 50. Trong mat phang toa d6 Oxy, cho duong tron (C): X + y +2X — 4y — 20 = 0 va diém A(5; —6). Tur A
v& cac tiép tuyén AB, AC vdi duong tron (C) véi B, C 1a céc tiép diém. Tim toa d6 tdm duong tron noi tiép
tam giac ABC.

(Trich phén co bin dé thi thir lin 1 khoi A, Group Todn 3K Class , Facebook, nim 2014)

» Huéng din giai:
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* Puong tron (C) c6 tam 1(-1;2) va ban kinh R = 5. Suy ra 1A = 10.

* Goi H 1a giao diém cua BC va IA, ta co: TH.IA = [B?

2
H=TB > m-tiE=n( i
A 2 4 2

=

* Do d6 cosAIB = % = AIB = 60° nén AABC la tam giac déu
= tam duong tron noi tiép tam gidc ABC trung voi trong tim.
* Goi G 14 trong tam AABC = AG = %m —[GZ2)

Viy toa dp diém G théa yéu cau bai todn la [G(2;-2)

Cau 51. Trong mit phang toa do Oxy, viét phuong trinh chinh tic cua elip (E) biét (E) ¢6 chu vi hinh chi

nhat co s 1a 12(2 + \/§ ), ¢6 dinh B1 thudc tia Oy va hai tiéu diém cua (E) 1ap thanh mot tam giac déu.
(Trich phdn néng cao dé thi thir lin 1 khoi A, Group Todn 3K Class , Facebook, nim 2014)

» Huéng din gidi
AY

, 2 2
* Goi phuong trinh chinh tic cua elip (E) c6 dang (E) ;% + P

Trong d6 F1F2 = 2¢ do dai tiéu cy, (a2 = b? + ¢? (1))

* Gia st MNPQ 1a hinh chir nhat co s¢ cua (E) = 2(2a + 2b) = 12(2 + \/g)
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sa+b=32++3)©)
* Gia str dinh B cua (E) 1ap v6i 2 tiéu diém F1, F2 thanh AB1F1F, déu

FFAB
2

— OB, = —b=c\3 (3)

a’=b*+c?

* T (1), (2), (3) ta c6 hé phuong trinh: b=cv3 () (b>0)
a+b=3(2++3)

Coe 1 A a= 6

Giai hé (I) ta duoc {b _3 \/§

. 2 2
Vay phwong trinh elip thoa yéu cau bai todn la |(E): % + % =1

Cau 52. Trong mat phing toa do Oxy, cho dudng tron (C):(X—2)°+(y—-1)* =2 va diém A(1; 2), B(1; 6).
Goi V(A; k) 1a phép vi ty tim A ti s6 k sao cho V(A; k) bién dudng tron (C) thanh dudng tron (C”) di qua B.
Tinh dién tich anh cta tam giac OAB qua V(A; k)

(Trich dé thi thir lan 1, THPT Péng Son 1, Thanh Héa, nim 2010)

» Huéng din gidi
* Do B thudc (C”) nén ton tai M(x; y) thudc (C) sao cho B 1a anh ctiia M qua phép vi tu V(A; k)
Suyra AB=kAM .Do AkhacBnénk =0

Suyra | SEEKOED o
y 6-2=K(y—-2) y:412k

2
* Do M thuge C) nén (C): (x—2)% +(y-1)? =2 = (1—2)2+(412k —1j 2o k=-2

* Puong thang AB ¢6 phuong trinh x — 1 = 0. Do d6 d(O; AB) = 1
PO dai AB=4. Suyra S, = % AB.d(O; AB) = 2

Vay dnh cua tam giac OAB qua phép vi tu V(A; 2) co dién tich la |S =2.Sp8 = 2|

Cau 53. Trong mit phang toa 4o Oxy, cho elip (E):9x*+25y* =225, Goi F,,F,14n luot 14 hai tiéu diém
cia (E) (Xg <Xg,). Goi A, B 1a hai diém thudc (E). X4c dinh toa d6 cia A va B dé chu vi tr gisc FF,BA

nho nhit biét rang tong d6 dai hai duong chéo bang 6.
(Trich dé thi thir THPT Chuyén Lé Hong Phong, Tp Ho Chi Minh, nim 2014)

» Huéng din giai
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a’=25 a=5
X2 y2 5
c’=a’-b*=16 c=4
Theo gia thiét thi BF, + AF1 =6 (1)
Mat khac BF2 + BF1 = AF1 + AF, =10
Suy ra BF2 + BF1 + AF2 + AF1 = 20 < BF1 + AF2 = 14 (2)
* Vay chu vi tor giac FiF2AB laP =FiFo + AF2 + BF1+ AB=2c + 14 + AB=22 + AB

Do d6 P, = AB;, = (X —Xa)? +(Ys — Ya)?

Xa' YA
X Ya _q (2
e(E) |2
BE(E):> x52 y92
%o Ye 1 (3
25 9

Mat khac

* Lay (2) trir (3) ta duoc: %(XAZ - Xg?) + é(yA2 -ys?) = 0 (4)

Te(l)<a-exs+a+exa=6< xs-xa=5 (5)nén AB =+/52 + (y8 - ya)2>5
Yéu cau bai toan <> ABmin=5 < VB =YA
Do d6 (4) < (Xa - XB)(Xa + XB) =0 < xa + xg =0 (6)

X, = —
* Gidi (5) va (6) ta duoc 25 Y =Y, = i?

Xg = —

2

Viy toa dp diém A va B théa yéu cdu bai todn la A(%;if} B[_;;ifj

Cél:J 54. Trong mat ppéng toa do Oxy, cho hinh chir nhat ABCD c6 dinh D(7; —3) va canh BC = 2AB. Goi M,
N lan luot 1a trung diém ctia AB va BC. Tim toa d¢ dinh C biét phuong trinh MN la x + 3y — 16 = 0.

(Trich phén ning cao dé thi thir lin 4 khoi B, Group Todn 3K Class, Facebook, nim 2014)

» Huéng din giai
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x+3y-16=0

* Goi K va H 1an luot 1 hinh chiéu vudng goéc cta D trén MN va AC.
Phuong trinh DK 14 3x -y - 24 = 0 = Toa d6 K théa h¢ phuong trinh:

X_44

Xx+3y-16=0 T 5
d < ° K(ﬂgj
3x-y-24=0 12 5 5

y=g

* Goi [ =MN N CD. Tacd ACIM la hinh binh hanh = CI = AM

L DH.DC_ 2 = 2— 1 3
Theo dinh 1y Thales thudn ta c6: 5 = 5 = 3 —=DH = 3 DK = H[ ;

Puong thang AC qua H va AC // MN = AC: x + 3y - 10 = 0.
*C e AC = C(10 - 3c; ¢)

Trong AACD L D c6 12+ 12: 12:>CD2:18
AD? CD? DH
c=0=C(10;0)
* Do d6: (10-3c-7)2+(c+3)’=18<=10c*-12c =0 < C_gjc(ggj
5 5'5

. . 2.6
Vay toa dé diém C théa yéu cau bai todn la |C(10;0) hay C (?Ej

Cau 55. Trong mit phang toa d6 Oxy, cho tam giac ABC c6 truc tim H(3; 0) va trung diém cta BC la
1(6;1). Puong thang AH ¢6 phuong trinh x + 2y — 3 = 0. Goi D, E 1an lugt 13 chan dudng cao ké tir B va C
ctia tam giac ABC. Xéc dinh toa do cac dinh ciia tam gidc ABC, biét duong thang DE: x — 2 = 0 va diém D
c6 tung d6 duong.

(Trich dé thi thir lan 1, THPT Chuyén Vinh Phiic, ndm 2015)

» Huéng din giai
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B I c
* Goi K 14 trung diém ctia AH. Tt giac ADHE ngi tiép duong tron tim K va BCDE ndi tiép duong tron
tdm . Suy ra IK vudng g6c DE. Nén IK:y—-1= 0
* Toa do K(1; 1) suyra A(-1; 2)
d=3 (tm)
* D thudc DE nén D(2; d). Tac6 KA=KD < 5=1+(d -1)* & =|D(2;3
< DE i DC; 0 R P
* Phuong trinh AC: X — 3y +7 = 0. Phuong trinh BC: 2x —y—-11=0
Toa d6 C(8; 5) suy ra B(4; - 3)
Viy toa dj cic diém théa yéu cau bai todn la [A(-1;2), B(4;-3), C(8;5)|

Cau 56. Trong mit phang toa do Oxy, cho tam gidc ABC vuédng tai A, duong phan giac trong goc ACB cit
5 11 13 . .
duong cao AH va duong tron duong kinh AC 1an lugt tai N (E . E) vaM (M # N). Biét duong thang AM
cit BC tai F(5;5) . Tim toa do cac dinh A, B, C cta tam gidc ABC biét A thudc duong thang x—2y+7=0
va A c6 tung do nguyén.
(Trich dé thi thir lan 1, Website: Moon.vn, nim 2015)

» Huéng din giai:
* D& thdy goc ZAMC =90° (gdc chan dudng kinh AC) suy ra AF vudng goc CM.
Tacd AAFC can tai C do c6 phan giac goc ACB dong thoi 1a dudng cao. Do vay MC 1a trung tric

cua AF.
252 1BV 5 a=7=|A(7;7)
*Goi A(2a-T7;a) . Tacd NA=NF @(Za——) +(a——j = 28 2128

Suy ra M(6;6). Khi d6 phwong trinh duong thang MC: x +y—12=0

o1




, AH 1 BC _
* Lai co: = NF L AC (do N la tryc tam tam giac AFC)
CM 1 AF

Phuong trinh dudng thang AC qua A vudng goc véi NFlax + 3y —28= 0
X+3y—-28=0 X=4
X+y-12=0 y=8

- [c@s)

* Khi 36 C=CM N AC = Toa d6 C la nghiém ctia hé: {

Suy ra phuong trinh AB: 3x —y—14 =0

17
T d6 taco: BC:3x+y—-20=0. B=BCNAB= 8(3;3]

. . 17
Vaiy toa dp diém théa yéu cau bai toan la |A(7,7), B (3 ; 3} C(4,8)

Cau 57. Trong mit phang toa d6 Oxy, cho tam gidc ABC ndi tiép dudng tron tam I(2;1), ban kinh R = 5.
Chén dudng cao ha tir B, C, A cua tam gidc ABC lan luot 1a D(4; 2), E(1; -2) va F. Tim toa do tim dudng
tron ndi tiép ciia tam giac DEF, biét rang A c6 tung d6 dwong.

(Trich dé thi thir lan 4, THPT Lwong Thé Vinh, Ha Ngi, nim 2015)

» Huéng din giai
* T giac BCDE ndi tiép duong tron nén ZAED = ZBCD .
Ké tiép tuyén At cua (I; R) ta c6 /BCD = ZEAt suy ra ZAED = /EAt = At//DE = Al 1L DE
* Phuong trinh Al qua I, vudong goc voi DE: 3x +4y—-10=0
10—3a a=6= A(6;-2) (ktm)

a=-2[AC23)

* Taco goc Z/DEC = Z/DBC = ZHEF = EC 1a phan giéc trong cua goc ZDEF

Suy ra A[a; jeAI:AI2:25:>a2—4a—12:0<:>
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Tuwong tu ta c6 DB 1a phan giac trong cta goc ZEFD
Suy ra H (giao diém cta BD va CE) 1a tam dudng tron ndi tiép tam gidc DEF.
* Phuong trinh duong CE qua E vudng goc AElax —2y—-5=0
Phuong trinh BD qua D va vuéng goc ADla3x—-y—-10=0
Do doé H :BDmEC:>

Viy toa dp tim dwong tron ngi tiép tam gidc DEF 12 [H (3;-1)

Cau 58. Trong mit phang toa dd Oxy, cho hinh thang can ABCD c6 ddy 1a AD va BC, biét rang AB = BC,
AD = 7. Pudng chéo AC c6 phuong trinh x — 3y — 3 = 0; diém M(-2; -5) thudc duong thang AD. Tim toa d
dinh D biét rang dinh B(1;1).

(Trich d@é thi thir lin 2, THPT Hégu Léc 2, Thanh Héa, nidm 2015)

» Huéng din gidi
* Do ABCD 1a hinh thang can nén ABCD 14 hinh thang n6i tiép duong tron.
Do AB = BC = CD nén AC la duong phan giac trong goc BAD.
Goi E 1a diém ddi xtng ctia B qua AC suy ra E thudc AD.

* Ta c6 phuong trinh BE la3x +y -4 =0.
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Goi F 1a giao diém AC va BE suy ra toa do F 1a nghiém cua hé:

3
X=—
Xx—3y-3=0 _
y = 2 = F(ﬁ—lj
3X+y—-4=0 -1 2 2
)

Do F 1a trung diém BE nén E(2; -2)
* Lai do M thudoc AD nén phuong trinh AD 1a 3x —4y—-14=0
DPiém A 1a giao diém AD va AC nén toa do A 1a nghiém cua hé:

{3x—4y—14:0©{x=6 AGD

=
x—3y-3=0 y=1
*Goi De AD = D(2+4a;-2+3a)

DOAD =7 = AD? =49 (da—4)*+(3a-3)2 =49 | 2 =

Piém B va D ludn nam vé 2 phia caa duong AC do d6 kiém tra vi tri tuong d6i cua B va 2 diém D
trén ta thy chi c6 diém D, théa man.

. \ 2 -16
Vay diéem D théa yéu cau bai todn la |D, 5 5

Cau 59. Trong mit phang toa ¢ Oxy, cho hinh binh hanh ABCD c6 N 1a trung diém ciia canh CD va dudg
thang BN c6 phuong trinh 1a 13x — 10y + 13 = 0; diém M(-1; 2) thudc doan thang AC sao cho AC = 4AM.
Goi H 1a diém d6i xtng voi N qua C. Tim toa d6 cac dinh A, B, C, D biét réng 3AC =2AB va diém H thudc
duong thang 2x — 3y = 0.

(Trich dé thi thir lan 1, THPT Chuyén Ha Tinh, nam 2015)

» Huéng din gidi

D N C
113(-1)-10.2+13| 20

= .Tacé: He A= H(3a;2a
AT 110 269 (3a;22)

*Taco d(M; BN) =

* Goi I 1a giao diém 2 dudng chéo AC va BD, G la giao diém cau AC va BN. Ta thiy G li trong tim
tam giac BCD.
Suyra CG==Cl=ZAC ma AM =22 = M6 =20 = ce - 2
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Suy ra d(C,BN)=%d(M;BN):d(H;BN)=2d(C,BN)=i

\/269

a=1
|13.3a-10.2a+13| 32

\/269 269 45

" 19
Vi H va M nam khac phia ddi v6i dudng thing BN nén ta nhan H(3; 2).
* Ta thdy mMc = 3AC _2AB _2CD _CD _ o\ _cH = AMHN L M
4 4 4 2
MH c6 phuong trinh y—2=0nén MN: x +1=0.
Suy ra N(-1; 0) suy ra C(1; 1), D(-3 -1).
* Do CM =3MA= A —5 Z =1 _—1§ =B ZE
3'3 33 3 3

. . -5 7 7 13
Vay toa dj cdc diém théa yéu cau bai todn la A(?;EJ,B( 3 3j C(L1), D(-3,-1)

Cau 60. Trong mat phrfmg toa do Oxy, cho hinh chit nhat ABCD c6 dinh C thu¢c A:x—-2y—-1=0, dudng
thang BD c6 phuong trinh 7x—y—9=0 . DPiém E(-1; 2) thuoc canh AB sao cho EB = 2EA. Biét ring B c¢6
tung do duong. Tim toa do cac diém A, B, C, D.

(Trich phdn co ban dé thi thir lan 3, THPT Chuyén Quéc Hoc, Hué, nim 2014)

» Huéng din giai

A E B
b C
*CeA=C(2c+Lc).
c=2
Tacé: d(C:BD)=*d(E:BD) < 13621 _4[-18] T
3 B0 30 =
¢ =2 suy ra C(5; 2) (théa min vi C, E khéc phia déi véi BD)
13 13 13 (loai vi cung phia i vai )

*BeBD:7x—y—-9=0= B(b;7b-9).
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b=2
Tac6: Z/EBC =90° < BE.BC =0 (—1-b)(5-b)+ (11-7b)(11-7b) =0 < b 29

25

Vé6ib =2 suy ra B(2; 5) (thoa man diéu kién B c6 tung d6 duong).

29 29 -22
Véi b=—=B| —;—— | (kim
MR (25 25)( )

4 XA—Z:%(—l—Z) X, =2
*Tacé: BA=—BE < = |A(-2;1
: S o
YA_5:§(2_5)

* Mit khac, BA=CD = |[D(1;,—2)
Viy toa dp cic diém théa yéu ciu bai todn la [A(-2;1), B(2;5), C(5,2), D(;,-2)]

Cau 61. Trong mit phang toa do Oxy, cho tam gidc ABC c6 duong phan giac trong cua goc A nam trén
dudng thing d: x + y = 0, dudng tron ngoai tiép tam gisc ABC c6 phuong trinh X° + Y —4x+2y-20=0.
Biét réng diém M(3; -4) thudc duong thfmg BC va diém A c6 hoanh d6 4m. Tim toa do cia cac diém A, B,
C.

(Trich phén ning cao dé thi thir lan 3, THPT Chuyén Quéc Hoc, Hué, nim 2014)

» Huéng din giai
A
(T)

*Goi (T): X2 +y>—4x+2y-20=0 . Toa do giao diém cua d va (T) 12 nghiém cta hé phuong trinh:
x2+y2—4x+2y—20=0<:> X=-2,y=2
X+y=0 x=5y=-5
Vi A 1a mot giao diém cua d va (T), dong thoi A ¢6 hoanh d6 4m nén A(-2;2)
Goi I(2; -1) 1a tm cua duong tron (T).
* Goi D(5; -5) 1a giao diém thtr hai cua d va (T). Do AD la phan giac trong goc A nén ta c6 DB = DC.
Suy ra ID la duong trung truc cuia BC.
Puong thang BC qua M(3; -4) va ¢6 vecto phap tuyén ID = (3;,-4) nén co phuong trinh:
3(x—3)—4(y+4) =0« |BC:3x—4y—25=0|
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* Toa d0 cac diém B, C l1a nghiém cua hé phuong trinh:

3
2 2 20— _ X==
X +y —4x+2y-20 0<:> X=7 hay 5
3x—4y—-25=0 y=-1 -29
y=—o
5
. . 3. 29 3 29
Vay toa dp diém théa yéu ciu bai todn la |B(7,-1), C(g —j hay B c ?) C(7;-1)

CAu 62. Trong mit phang toa do Oxy, cho hinh thang vuéng ABCD vudng tai A va D ¢c6 AB = AD < CD,
diém B(1;2), dudong thang BD c6 phuong trinh y = 2; Biét rang duong thing d: 7x —y — 25 = 0 1an luot cit
cac doan AD va CD theo thu ty tai M va N sao cho BM vudng goc voi BC va BN la tia phan gidc cua goc
MBC. Tim toa d6 dinh D, biét hoanh d6 cua D duong.

(Trich dé thi thir THPT Gia Binh 1, Bic Ninh, ndm 2015)

» Huéng din giai
A B(1;2)

BD:y-2=0
MN: 7x -y-25=0

N\

D /N C

* Ta ¢ tir giac MBCD ndi tiép suy ra #«BDC = /BMC = 45° nén tam giac BCM vudng can tai B hay
BN la trung tryc cia MC, hay Z/BMN = ZBCN .
* Ha BH vudng goc véi d, H thudc d va BE vuong goc véi DC, E thugc DC.
Khi d6 hai tam giac BHM = BEC suy ra BE = BH =d(B, d) = 2/2
* Ta lai c6 ABED la hinh vuéng nén BD =4
D(x;2) thu¢c duong BD: y =2,

X=5

Ta c6 phuong trinh BD? = 16 < (x—1)° =16 < {

* Do D ¢6 hoanh d6 duong nén D(5; 2).
Vaiy toa diém D théa yéu ciu bai todn la [D(5;2)

Cau 63. Trong mat phing toa do Oxy, cho tam gidc ABC c6 tryc tim H(2; 0), phuwong trinh duong trung
tuyén CM: x + 7y — 8 = 0, phuong trinh dudng trung truc cua BC: X — 3 = 0. Tim toa d0 cua dinh A
(Trich phan co bin dé thi thir lan 1, Dién dan On Luyén Todn, nim 2012)

» Huéng din giai
* Goi G va O 1an luot 13 trong tAm va tdm duong tron ndi tiép tam giac ABC. Pit O(3; a)

Suy ra phuong trinh OH la: X_§=L©|OH a(x—2)+y=0|

*Taco G la giao diém cua OH va CM nén toa d6 G thoa man hé:
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X_14a—8
a(x-2)+y=0 "~ 7a-3 14a-8 2a
= G ;
X+7y-8=0 2a 7a—-3 7a-3

7a—3

A

Xx=-3=0

MC: x+7y-8=0

B C

* Lai c6: 2GO+GH =0 Nén 2(x, — x5 ) + (X, —XG)=O<:>6—3174a_8

+2=0<a=0

8 x
Vay G(é;oj dé dang suy ra toa dd O(3:0). Goi A(2;m) . Dua vao

AG=26C = N(B;mj

* Phuong trinh dudng thang BC, vudng goc voi x = 3 ¢6 dang y =% .

C thudc duong tron tim O ban kinh OA véi OA? =1+m? .

2 Xe =31, [1+
Ta dugc (X —3)° +mT:1+ m’ =

Mait khac C thuge CM nén ta co:

2
*THI: véi X, _3+¢,f1+3i ta co:
3+‘f1 3m’ ——8 0o ‘/ 3m —5——

m<20
5 M5o =7
o ol <1 [m=2 (km)
1:3M° _ 55 35m 29 24
ng(tm)

2
* THI: véi X, _3—,/1+3i ta co:
3—,/1 3m* ——8 0o ,/ 3m* ——5
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a0
M 550 T 7
ol s & 1 M=2 ()
m m
1 _ 25—
+ 5-35m+ =—4(ktm)

. . 24
Viy toa dp diém A théa yéu cdu bai todn la |A(2;2) hay A(Z;z—gj

Cau 64. Trong mit phing toa dd Oxy, cho du(‘yng tron (C) :(Xx+2)*+(y-1)°=4. Goi M 1a diém sao cho
tiép tuyén qua M tlep xtc voi (C) tai E, cat tuyén qua M cat (C) tai A, B sao cho tam giac ABE vuéng can
tai B. Tim toa do diém M sao cho khoang cach tir M dén O 14 ngén nhat

(Trich phdn néng cao dé thi thir lan 1, Dién dan On Luyén Todn, niam 2012)

» Huéng din gidi

* Goi I 1a tam duong tron (C), suy ra I(-2; 1). Vi tam giac EBA vuong cén tai B, nén EA 1a duong kinh
ctia duong tron. Suy ra Ml = 2\/5
*Taco MO>|MI -0l |>]| 2\/5—\/§|: J5 (theo bét dang thirc tam giac).
Dau bang xdy ra khi va chi M, O, I thang hang (1) va MO = \/g (2)
* M, O, I thang hang suy ra M thudc OI: x + 2y = 0 suy ra M (—2m; m)
m=1= M(-2;1) = | (loai)
m=-1= M(2;-1)

Vaiy toa dp diém M théa yéu cdu bai todn la [M (2;-1)

* MO® =5 < (-2m)? +m? =5@{

Cau 65. Trong mat phing toa do Oxy, cho dudng tron (C):(X+1)°+(y-2)* =16 va dudng thing d c6
phuong trinh 3x + 4y — 5 = 0. Viét phuong trinh dudng tron (C”) c6 ban kinh bang 1 tiép xuc ngoai vai (C)
sao cho khoang céach tir tam I cua n6 dén d 1a 16n nhat

(Trich d@é thi thir lin 4, Website: toanphothong.vn , nim 2012)

» Hwéng din giai cach 1:
* Xét duong tron (C):(X+1)°+(y—2)* =16 ¢c6 tam O(-1; 2) va ban kinh R = 4.
Goi I(a; b), do (C’) tiép xtic ngoai (C) nén ta c6: Ol =R+R =5& (a+1)*+(b-2)° =25
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Mit khac ta c6: d(1;A) _|3a+4b-5]|

5
Khi d6 ta quy v& bai toan tim mién gi4 tri caa P=3a+4b-5 vsi (@+1)°+(0-2)*=25
* Py 1a bai toan rat quen thudc. Str dung phuwong phéap rat thé ta s& duoc :b = #

Suy ra 16(a+1)> +(P+3(a+1))* =400 (dit t=a+1)
Suy ra 16t° + (P +3t)* = 400 < 25t° — 6Pt + P? —400=0
* Ta cin tim P dé phuong trinh ¢6 nghiém t, hay A'=-16P°+10000> 0 <
Khi d6 ta c6 ngay khoang cach 16n nhat cia d(1;A), ., < P =125

. —7
Tir d6 suy ra c6 2 diém I thoa man |1(2;6) hay | (—2; 7}

Viy phwong trinh dwong tron théa yéu cau bai todn la

(x—2)*+(y—6)* =1 hay (x+2)2+(y+9 =1

A
Y|

» Huéng din gidi cach 2:
_* Pau tién ta ¢6 duong tron (C) ¢6 tam I(-1; 2) va R = 4. Biém I thudc duong thang A (Pay la diem
mau chot de 101 gidi ngan gon hon).
N Ta c6 duong tron (C’) c6 tdm I” va ban kinh r =1 va tiép xtc ngoai véi duong tron (C) nén
ta dé dang suy ra quy tich cua cac diém I’ 1a duong tron (K) co tamIvaR’> =R +r=5.
Hay phuong trinh d6 1a: |(K): (x +1)? + (y — 2)? = 25|

* V& hinh ra ta thdy khoang cach ciia I dén A 14 16n nhat khi I 12 giao diém cta duong thang di qua I va
vudng goc A véi duong tron (K). Ta viét phuong trinh dudng thang d6 1a 4x — 3y + 10 = 0.
D@ dang tim ra giao diém cuia n6 1a nghiém ctia hé:

{(“1)2 (=2 =25 ra |1(2:6) hay | '(—2;_—7]
4x—3y+10=0 2
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Viy phwong trinh dwong tron théa yéu cau bai todn la

(x—2)*+(y—6)* =1 hay (x+2)2+(y+9 =1

Cau 66. Trong mat phing toa do Oxy, cho dudng tron (K): X’ +Yy® =4 va hai diém A(0; 2), B(0; -2). Diém

C va D (C khac A va B) 13 hai diém thudc dudng tron (K) va dbi xting nhau qua truc tung. Biét ring giao

diém E ciia hai duong AC va BD nam trén duong tron (K,):X*+y? +3x—4=0, hay tim toa d¢ diém E.
(Trich @é thi thir lin 5, Website: toanphothong.vn , nim 2012)

» Huéng din giai

A

*Ta co C, D thudc duong tron (K) ma lai ddi xung vo1 nhau qua truc tung nén toa do 2 diém co dang:
C(a;b), D(—a;b),(a,b#0)

Taco: a°+b°=4(1)
AC:(b-2)x—-a(y-2)=0

Khi d6 ta dé dang viét dugc phuong trinh duong thang
BD:(b+2)x+a(y+2)=0

—2a
X=—0
b-2)x—a(y—-2)=0
* Toa d¢ E 1a nghiém cua h¢: ( )x-aly-2) b
(b+2)x+a(y+2)=0 4
y=+
b
2
* Vi E thuge (K;) néntaco: 4%+t—f—%—4=o© 4a2 +16—6ab—4b? =0 (2)
Thay (1) vao (2) ta dugc 4a=3b .
Tu do giai ra bai toan co 2 nghiém hinh la:

5 5 5 5 55 5 5

. . —6 -8 6 -8 6 8 -6 8
~ A g X \ 2 A A iitoan1a |Cl —:— |,D| =;— |hay C| == |,D| — ;=
Vay toa dp diéem C va D thoa yéu cau bai toan la [ : 5) (5 5) y (5 5) (5 j
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Cau 67. Trong mit phing toa do Oxy, cho (C,):(X=1)*+(y—2)*=9 va (C,): (x+1)*+y* =16 va duong
thfmg d: 2x + 4y — 15 =0. Tim M thudc (C1) va N thudc (Cz) sao ch MN nhan d 1a duong trung truc va N c6
hoanh d6 am.

(Trich @é thi thir lin 6, Website: toanphothong.vn , nim 2012)

» Huéng din giai

* Néu ta goi M(a; b) va N(c; d) thi ta c6 4 an s6 can tim.
2 2 _
Ta co: Me(C)=(@-D) +(b-2)"=9
N e(C,):(c+1)*+d* =16

L o JMNng=0
*d 1a duong trung truc nén ta co: | voi 1 1a trung diém MN.
€

(a-1)%*+(b-2)>=9
(c+1)?*+d* =16
2(a—-c)+4(b-d) =
(@+c)+2(b+d)-15=0

* Hé nay chi la h¢ bac 2 nén ta c6 thé giai bang cach tir 2 phuong trinh cudi ta s& rat cac an dé thé vao 2
phuong trinh bén trén va cudi cing ta duoc mot hé bac 2 ¢6 hai 4n.

15

Vi thé ta thu dugc hé phuong trinh:

) a="2_2d
T he: {Z(a_C)+24k§b_dd)150 0= 15
(@a+c)+2(b+d)-15= C:?_Zb

* T4i day thi ta thay vao hé phuong trinh dau va duoc:
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(%—m] +(b-2)* =9

2
(E—ij +d?=16
2

(viéc giai tiép hé nay xin danh cho ban doc)

Cau 68. Trong mit phang toa do Oxy, cho tam gidc ABC vudng tai B c6 BC = 2AB. Diém M(2; -2) la trung
4 8
diém cua canh AC. Goi N 1a diém trén canh BC sao cho BC = 4BN. Piém H ( 5’ 5) 1a giao diém AN va

BM. Xac dinh toa do cac dinh cta tam giac ABC biét N thudc duong thang x + 2y — 6 = 0.
(Trich dé thi thir lan 3, Website dethithudaihoc.com , nim 2013)

» Hudng din gidi

A
N
B N K C
* Goi K 1 trung diém BC, dudng trung binh MK = AZB = Bf BN

Vi AABN = ABKM = Z/BNA=/BMK ma #MBN + /BMK =90°. Do d6 #BHN =90°
— 6 18
* MH = (— —] , phuong trinh AN la:

55
_—G(X—§J+§(y—§]:0©x—3y+4:0
5 5/ 5 5

X+2y—-6=0 X=2
* Khi d6 toa d6 N 1a nghiém ctia hé: {x—3§+4:0®{y:2:> N(2;2)

S — b
* Mat khac, BC =4BN = B(b;§+3j .Ma BeBM :>3b+4+%—4=0c>b=0:

Viy toa dj cic diém théa yéu cau bai todn la [A(-4;0), B(0;4),C(8;,—4)|

Cau 69. Trong mat phang toa do Oxy, cho hinh thoi ABCD c¢6 ~#ABC =60°, dudng tron (C), c6 tAm I ban
kinh 1a 2 tiép xtic voi tat ca cac canh cta hinh thoi (tiép xtc v6i AB va CD lan luot tai M va N, tung dd cua
I duong). Biét phuong trinh duong thang MN : X+\/_ 3y-1=0, duong thiang chira canh AD khéng vuong
goc Vi truc tung va di qua diém P(3; 0). Viét phuong trinh cic dudng thiang chira canh AB, AD.

(Trich dé thi thit THPT Chuyén Bic Ninh, niam 2014)

» Huwéng din giai
* Do AB vudng goc MN nén AB c6 vecto phap tuyén @ = («/5; -1 .
Goi vecto phap tuyén ctia AD la @ =(a;b) (a*+b*>0)
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Do

. - a=0(ktm
/DAB =120° = |Cos(nAB;nAD)|=%<:>|a\/§—b|=lc> 28’ - 2\[3ab=0< (ktm)

2\a?+b? 2 a=by3
B

*Voi a:b\/§ ta chon a:\/§:>b:1
AD di qua P(3;0) c6 vecto phap tuyén la @ = (\/5 ;1) nén c6 phuong trinh la:

ADZ\/§X+ y—3J§:O
* Vi I thuoc MN nén | (1_aJ§;a) . Taco:

_ _ =2-+3
d(1:AD) =2 |38+ 8+a=33| _, . =, |2 V3
2 a=-2-+3
Do I ¢6 tung d6 duong nén ta nhan |(4—2\/§;2—\/§)
* Goi M(l—m\/§;m) , ta co:
2 2 m:3—\/§
IM =2 < (M3+3-23)2+(M+3-2)’ =4 <
m=1-+/3

V6i m=3-\3= M (4-33;3-+/3)= AB:\/3x—y+12-53 =0 (loai vi géc ZABC =120°)

V6im=1-/3=M (4_J§;1_J§):>AB;J§x_y+4_5J§:o (loai vi gbc ZABC =120°)

{AB:\/gx—y+4—5\/§—0

Viy phwong trinh théa yéu cau bdi todn la

AD:\/§X+ y—3J§:0

Cau 70. Trong mit phing toa d6 Oxy, cho hai dwong thing d,:3x—-4y-8=0, d,:4x+3y-19=0. Viét
phuong trinh dudng tron (C) tiép xuc v6i hai duong thang d,; d, dong thoi cit duong thing 2x—y-2=0

tai hai diém phan biét A, B sao cho AB= 2\/5
(Trich phdn co ban dé thi thir \Website nguoithay.vn, néim 2013)

» Hwéng din giai
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* Goi I(a; b) 1a toa d6 tdm va R 1a ban kinh cua duong tron can tim.
Do dudng thing 2x —y — 2 =0 ¢4t (C) tai A, B véi AB =245 nén ta co:

d(|;A)=\/m@—|za:/g_2|=

* Puong tron (C) tiép xac voi d,:3x-4y-8=0, d, : 4x+3y—-19 =0khi:

R?-5

|3a—4b-8|

d(l;d,)=R 5
d(l;d,)=R |4a—3b-19|
5

b=7a-27 . )
, thay vao (*), ta co
R=5a—-20]|

* Vi {
* Vi {

a=7b+11 . ,
, thay vao (*), ta co:
R=5b-5]|

b=7a-27
R [3a—4b-8] o {RzlSa—20|
5 o
R [3a—4b—8=+(4a—3p-19) {a:"’*“
| |R={5b-5]
a=3
. J5la-5=\/(5a-20)’ -5 | g
72
b=2
J5|3b-4]=/(Bb-5)* -5 < .3
2

Viy phwong trinh dwong tron théa yéu cau bai todn la

(C):(x=3)* +(y+6)°

(C):(x—%jl( 2

=3

=25hay (C):(x+3)*+(y-2)*=25

J-Zmer{g] (3]

25

4

— hay(C): -

n y(C) y2

2Xx -y -2=0
3x-4y-8=0

4X +3y-19=0

Cau 71. Trong mit phing toa do Oxy, cho dudng tron (C,):(x+2)°+(y—4)>=25 c6 tam |, va duong

thing A:3x—2y—7=0 . Puong tron (C,) ¢o ban kinh bing V10 cit duong tron (C,)tai hai diém A va B,

tm |, nam trén duong thang A sao cho dién tich t giac |,Al,B bang 15. Viét phuong trinh duong tron

(C,).
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(Trich phén néng cao d@é thi thir Website nguoithay.vn, niam 2013) |

» Huéng din giai
* Puong tron (C,) c6 tam 1,(-2;4) va ban kinh R =5
Do |, nam trén duong thang A nén L1, <d(l;A) =

2113
13

Pit goc L1, Al =¢ . Taco 28, 5, =S ms & AlLALSING =S, , 5

3 CoS g =
5\/1_Osingo:15<:>singo:—<:>

1
Nm)
o 1
J10

CoS @ =

1 , theo dinh 1y ham cosin, ta c6:

*Véi Cosp =

11,7 = Al? + Al —2A1,Al, cosp = 25=> 1,1, =5 (ktm (*))

g -1 .
* Vi cosp = ,tuong tutaco I 1, = 35 (tm(*))
% \/]3 172

61

— — a=—

Goi |,(a;b) . Taco: e N 3a-2b-7=0 =N a=1 hay 13
L1,>=45 " [(@+2)°+(b-4)>=45 ~|b=-2 b 46

13

Viy phwong trinh dwong tron diém théa yéu cdu bai todn la

(12 s _ (_8LY [, _46) _
C):(x=D)°+(y+2)° =10 hay (C).(x 13} +(y 13} 10

Cau 72. Trong mit phang toa do Oxy, cho hinh vuéng ABCD trong d6 A thudc duong thang x+y-1=0 VA
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duong thang CD ¢ phuong trinh 2x—y+3=0 . Tim toa do cac dinh cia hinh vudng biét hinh vudng c6
dién tich bang 5 biét ring C c6 hoanh d6 am.
(Trich dé thi thir lin 2, THPT Nguyén Trung Thién, Ha Tinh, nim 2012)

» Hudng din gidi

a=1
*Tac():d(A;CD)=|2a_(i/_§a)+3|=J§<:>|3a+2|=5<:> 7
a=—
5
A B
CD:2x-y+3=0
SaBcD °
D C

*Véia=1suyraA(l;0).
Phuong trinh canh AD qua A va vudng goc CD
la: (x—1)+2(y—0) =0 <> |AD: x+2y—1=0|

X+2y-1=0
Khi d6: D=ADNCD 1a nghiém cta hé { y = |D(-11)

2Xx-y+3=0
Puong tron tAm D ban kinh N phuong trinh : (D):(X+1)°+(y-1)°=5
2x—y-3=0
(x+1)?*+(y-1)°=5

= |C(0;3) hay C(-2;-1)|

Mat khac C :CDm(D):{

13 .
Do C ¢6 hoanh d6 duong nén ta nhan C(-2; -1)= O[E,Ej (O 1a giao diém 2 duong chéo
AC va BD) suy ra B(2; 2)
, -7 —-7.10 , o -2 .5 . .
*Véi a =?:> A ?,? . Goi M 1a giao diém gitrad va CD tacé M ?,g . Giai tuong tu ta thay
cac tung d6 cua C déu dwong nén trong truong hop nay khong théa man.
Vaiy toa dp diém théa yéu cau bai todn ld| A(L0), B(2;2), C(-2;-1),D(-1L; 1)|

Cau 73. Trong mit phang toa do Oxy, cho hinh thang ABCD vudng tai A, D ¢6 B(84), CD=2AB va

: q 82 6 :
phuong trinh duong thing AD 1a x-y+2=0. Diém M (E,Ej thudc duong thang AC. Tim toa dd céc
diém A, C, D.
(Trich dé thi thir lan 2, THPT Chuyén Vinh Phiic, ndm 2015)

» Hwéng din giai
* Phuong trinh dudng thing AB:x+y—12=0. Suy ra toa d cia A(5; 7)
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82 6 ,
*Do M E’E € AC = phuong trinh duong thing AC :5x+y—-32=0

* D(a;a+2)e AD. Do DC =2AB = C(a+6;a—4)
*DoCeAC=a=1Vay, A(57),D(%3) va C(7;-3).
Viy toa dé diém théa yéu cdu bai todn la [A(5:7). C(7:-3). D(:3)|

A B(8;4)

AD: x-y+2=0
CD = 2AB

Cau 74. Trong mat phang toa do Oxy, cho tam giac ABC. Puodng thang d song song v6i BC cit cac canh
AB, AC lan luot tai M va N sao cho AM = CN. Biét rang M(—4; 0), C(5; 2) va chan dudng phan giac trong
cua goc A la D(0; —1). Hay tim toa d cua A va B.

(Trich dé thi thir lin 1, THPT Poan Thuwong, Hai Dwong, niam 2015)

» Huéng din gidi
e Goi D' la diém trén canh BC sao cho CD' = MN.
Ta co MNCD' Ia hinh binh hanh
= MD'=CN =AM = A AMD' can tai M
= Z/MD'A=2ZMAD'=DAC
= AD' la phan giac cua goc A = D' trung D. CA qua C va song song MD
= CA c6 vecto chi phuong la MD = (4;-1)

X=5+4t

:>AC:{ _, (teR).

*AeAC=A®G +4a;2—a) = MA=(9+4a;2-a)
Taco MA =MD < (9 +4a)> + (2—a)’> =17
& 172> +68a+85-17=0 < a=-2 suy raA(-3; 4).

* MA = (L4) = AB: XI4:%<:>4x—y+16:0

D—C:(5;3):>BC: gzyTH<33x—5y—5:O.

4x—-y=-16 X=-5
= . Vay B(-5; —4).
3x—-5y=5 4

Vay toa dp diém théa yéu cau bai todn la |A(—3; 4), B(-5; —4)|

Do do B: {

Cau 75. Trong mit phang toa do Oxy, cho hinh vuéng ABCD c6 A(—l; 2). Goi M, N lan luot 13 trung diém
ctia canh AD va DC; K 1a giao diém ctia BN véi CM. Viét phuong trinh duong tron ngoai tiép tam giac
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BMK, biét BN c6 phuong trinh 2x+y—-8=0 va diém B c¢6 hoanh d¢ 16n hon 2.
(Trich dé thi thir THPT Chuyén Hung Yén, nam 2015)

» Huéng din giai

B C
K N

E

A M D )

* Goi E = BN N AD = D la trung diém cta AE
Dung AH 1 BN tai H = AH :d(A;BN)z%
5

., ~ 1 1 1 5
Trong tam giac vubng ABE: = + =
g d 9 AH? AB? AE? 4AB?
V5AH _,
2

*B e BN=B(b;8-2b) (b>2)vaAB=4= B(3;2)
* Phuong trinh AE: x +1=0

= AB=

E = AE n BN = E(-1; 10) = D(-1; 6) = M(-1; 4)
* Goi I 1a tim ciia (BKM) = I 14 trung diém ctiia BM = I(1; 3)

R= ? = /5 . Vay phuong trinh dudng tron: (x - 1)+ (y - 3)°=5

Viy phuwong trinh dwong tron théa yéu cdu bai todn la [(C) : (x—1)* + (y—3)° =5

Céu 76. Trong mat phang toa do Oxy, cho diém A(4:2), B(-3;1), Cla diém co6 hoanh d6 dwong nam trén
duong thang (d): x +y = 0. Viét phuong trinh dudng tron ngoai tiép tam giac ABC, biét dién tich tam giac
ABC bing 25.

(Trich d@é thi thir lan 1, THPT Chi Linh, Hai Dwong, nim 2014)

» Huéng din giii
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[ o |

* AB =(-7;-1) 1a véc to chi phuong ctia AB nén véc to phap tuyén 1a n — (1;—7) = phuong trinh AB:
1(x—-4)-7(y-2)=0<x-7y+10=0

* C e(d) = C(c;—c) (c >0)
Tace: = d(C, AB) = SH7C+101_[8c+10]. \p_ /5

NN T

* Dién tich tam giac ABC bang 25 nén ta c6

c=5
1 |8c+10|
S ==-d(C, AB).AB = A50=25< = C(5;-5
aec =5 ( ) 2\/% C=—E<O ( )

* Goi (C) 1a duong tron ngoai tiép tam gidc ABC c6 phuong trinh 1a:
(C):x*+y*—2ax—2by+c=0 (a° +b*—c>0)

Do A, B, C nam trén (C) nén ta c6 hé

4% +2° -8a—-4b+c=0 —8a—4b+c=-20 a=1
(=32 +1 +6a—-2b+c=0 <>{6a-2b+c=-10 < h=-2
5% +(-5)* —10a+10b+c =0 —10a+10b+c =-50 c=-20

Viy toa dj diém théa yéu cau bai todn la [(C): x* + y> —2x+ 4y —20=0|

Cau 77. Trong mit phang toa do Oxy, cho dudng tron (C): X2 + y? = 5 tam O, dudng thang (d) c6 phuong

trinh 3x —y — 2 = 0. Tim toa d% cac diém A, B trén (d) sao cho OA = va doan OB cit (C) tai K sao

cho KA = KB.
(Trich dé thi thiv THPT Tinh Gia 2, Thanh Héa, nam 2015)

» Huéng din giii
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\A\/
*(C): X2 +y2 = 5 ¢6 tam 0(0:0) bén kinh R = /5.

J10

Taco d(Oid) = ~-—=0A = OA L (d)

A € () = A(t; 3t—2) = OA=(t; 3t—2)
Mit khéc (d) ¢6 vecto chi phuong u, =(1;3). Ta cé: OA.U, =0
& t+3@Bt-2)=0 t= = :>A[§ —lj
5 5 5
*Taco A OAB vudng tai A, KA = KB = KA = KB = 0K = K la trung diém OB
= OB=20K=2 5
*ViB € (d) = B(b; 3b—2). Tacoé OB2=20 & b2+ (3b—2)2=20

b=2=B(24)
& 5p2-6b-8=0© 4 ( 4 22]
b=——=B|-——=;——
5 5 5

. . 3.1 3 1 -4 =22
Viy toa d diém théa yéu cdu bai todn la A(g _Ej B(2;4) hay (g _Ej’ B(—;—j

Cau 78. Trong mat phang toa do Oxy, cho tam gidc ABC vudng tai A ,biét B va C dbi xtmg nhau qua gdc
toa do O .Dudng phén gidc trong goc B cua tam gidc ABC la d: x + 2y —5 = 0. Tim toa d¢ cac dinh cua tam
gidc ABC, biét duong thang AC di qua K(6;2).

(Trich dé thi thir lan 2, THPT Thuwong Xudn 3, Thanh Héa, niam 2015)

» Huéng din giai

B

* Goi B(5 — 2 t; t) thudc dudng thang d .
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Do B,C ddi ximg nhau qua O(0;0) nén O 1 trung diém cia BC toa do ciia C(2t—5;—t)
* Goi duong thang d’ di qua O vudng goc véi phan giac trong goc B tai H va cit AB tai M
Ta cO phuong trinh d’: 2x -y =0.
o a . o . [ X+2y-5=0
Toa d6 giao diém H la nghiém hé phuong trinh 5 0 suy ra H(1;2)
X—y=
* Trong tam giac BOM c6 BH 1a dudng cao va 1a phan giac suy ra H 1a trung diém ciia OM toa 46 M
(2:4)
Tacé BM = (2t-3;4-1) ;&(11— 2t;2+1). Theo gia thiét tam gidc ABC vudng tai A nén
t=1

BM.CK =0 (2t —3)(11-2t) + (4—t)(2+1) =0 < —5t* +30t—25=0 giaira {
* Voit=1taco B(3;1) C(-3; -1), BM (-1;3)
Ta cO phuong trinh AB: 3x +y—-10=0,AC: —x+3y=0
Toa dd A (3;1) loai vi trung v6i B
* /it =5taco B(-5;5) C(5; -5), BM (7; 1)
Ta c6 phuong trinh AB: x+ 7y —-30=0, AC: 7x-y-40=0
31_17)

T dAA_l_
cado [5 5

. . 31 17
Vay toa dp diém théa yéu cau bai todn la A(?Ej’ B(-5;5),C(5;,-5)

Cau 79. Trong mit phang toa dd Oxy, cho dudng tron (C) x>+ Yy’ —4x+6Yy +4 =0.Viét phuong trinh
cac duong thiang chira cac canh cua hinh vuéng MNPQ ndi tiép duong tron (C)biét diém M (2; 0) .
(Trich dé thi thir THPT Thiéu Héa, Thanh Héa, nim 2015)

VA
N

* Puong tron ¢6 tam | (2;—3) “ban kinh R=3.

» Huéng din gidi

Hinh vudng MNPQ noi tiép dudng tron (C) nén tdm hinh vudng cling 1a tam | (2; —3) cua dudong
tron, hay I 1a trung diém ctia MP, suy ra toa d6 diém P(Z; —6)
* Goi n, (a; b)(a2 +b?* = 0) 1a vécto phap tuyén cua dudng thing chira canh hinh vuéng,
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Vi W(O; 6) nén duong thang MP ¢6 véc to phap tuyén: n, (1;0). Cac canh ciia hinh vuéng hop

v6i duong chéo MP mdt goc 45°.nén ta co:

=c0s45° <

a |2
2

‘COS(E;E) JaZ +b% 12 + 02|

<:>aza—+2bz:%c>2a2 =a’+b’ < a*=b? @{:zk_)b
Vay c6 hai vécto phap tuyén la: n=(L1) va n'=(1-1)
* Cip duong thing c6 vécto phap tuyén n (L1):
+)Piqua M(2,0): x+y-2=0
+)Piqua P(2;—6): x+y+4=0
* Cap dudng thang c6 vécto phap tuyénn(L-1):
+)Diqua M(2;,0): x-y-2=0
+) Di qua P(Z;—ﬁ): X—y-8=0
X+y-2=0
. X+y+4=0
Viy phwong trinh dwong thang chira cac canh ciia hinh vuéng MNPQ la X—y-2=0
X-y-8=0

Cau 80. Trong mit phang toa do Oxy, cho hinh chit nhat ABCD c6 diém H(1;2) 1a hinh chiéu vudéng goc
\ 9 . .
cia A lén BD. Diém M (?3) 1a trung diém cua canh BC, phuong trinh duong trung tuyén ké tir A cua

A ADH la d: 4x+y—4=0. Viét phuong trinh canh BC.
(Trich dé thi thir lan 2, THPT Triéu Son 5, Thanh Héa, nam 2015)

» Huéng din gidi

K

D
* Goi K 1a trung diém cua HD. chirg minh AN vudng goc véi MN. Goi P 13 trung diém ctia AH.Ta c6
AB vudng gbc voi KP, Do d6 P 1a tryc tdm cia tam giac ABK.
Suy raBP L AK = AK L KM

9
* Phuong trinh KM: di qua M (E ; 3) va vudng goc voi AN c6 phuong trinh:
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1
MK:x—4y+%:Osuyra Toa do K(E;Zj

* Do K 1a trung diém ciia HD nén D(0;2)
Suy ra phuong trinh (BD): y—2 =0
AH:x-1=0vaA(1;0)suyraAD:2x+y—-2=0
* BC qua M va song song véi AD nén BC: 2x +y —12 = 0.
Viy phwong trinh théa yéu cau bdi todn la | BC:2x+y-12= O|

Cau 81. Trong mit phang toa d6 Oxy, cho hinh chit nhat ABCD. Hai diém B va C thudc tryc tung. Phuong
trinh duong chéo AC: 3x + 4y — 16 = 0. Xac dinh toa d6 cac dinh ciia hinh chir nhat da cho, biét rang ban
kinh dudng tron noi tiép tam gidc ACD bang 1.

(Trich dé thi thir sé 1, Website toanphothong.com , ndm 2015)

» Hudng din gidi
Oy

3x+4y-16=0

A D

* Ta ¢6 C 1a giao diém cia truc tung va dudng thang AC nén C(0;4) .
Vi ban kinh duong tron néi tiép tam giac ACD bang 1 nén ban kinh dudng tron noi tiép tam giac
ABC ciing bang 1 .

* Vi B nam trén truc tung nén B(0;b). Puong thing AB di qua B va vudng goc véi BC=0Oy :x =0 nén

AB:y=b.

o 16-4b
* Vi A la giao diém cua AB va AC nén A b

Goi r 12 ban kinh duong tron noi tiép tam giac ABC. Ta co
r= 28ABC _ 3 _

- AB+BC+CA B ~ N2 4 5
|b—4|+‘16 34b‘+\/(b—4)2 +[16 34bj |b—4|+§|b—4|+§|b—4|

b ap
3

:>r:l|b—4| )
3

* Theo gia thiétr=1néntacob=1hoicb="7.
Voib=1taco A4; 1), B(0; 1). Suy raD(4; 4) .
Voib="7taco A(-4;7), B(0; 7). Suy ra D(-4; 4) .

A(41), B(0;1), C(0;4), D(4;4)
{A(—4; 7), B(0;-7), C(0;4), D(—4;4)

Viy toa d diém théa yéu cau bai todn la

Céu 82. Trong mat phéng toa do Oxy, cho tam giac ABC c6 trung diém canh BC 1a M(3; —1). Toa d6 diém |
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E(-1; -3) thudc dudng thang chira duong cao qua dinh B. Buong thang AC qua F(1; 3). Tim toa d6 cac dinh
cua tam giac ABC biét duong tron ngoai tiep tam giac ABC c6 duong kinh AD véi D(4; —2)
(Trich dé thi thir lin 1, THPT Nguyén Trung Thién, Ha Tinh, nim 2015)

» Hudng din gidi
* Goi H 1a tryc tdm tam giac ABC suy ra BDCH Ia hinh binh hanh
Suy ra M 1a trung diém ctia DH suy ra H(2; 0).
* Dudng thing AC di qua F(1; 3) va nhan HE = (—3;—3) 1am vecto phép tuyén nén phuong trinh:
1I(x-D)+1(y-3)=0<|AC:x—y—4=0|

Duong cao BH qua H va E nén phuong trinh BHlax -y -2 =0.
* Goi toa do B, C la: B(b;b—2), C(c;4—c) . Do M Ia trung diém BC nén ta ¢ hé:

b+c=6 b=1
{ 2©{C25:>|B(1;—1),C(5;—1)|

b-c+2=-
* Puong cao AH di qua H va vudng goc BC nén AH c6 phuong trinh x = 2. Toa d A thda hé:

O ez

X+y—4=

Viy toa dj diém théa yéu ciu bai todn la [A(2;2), B(L-1), C(5;,-1)]

Cau 83. Trong mit phing toa do Oxy, cho vudng can tai A. Goi M 1a trung diém cua doan BC, G 1a trong
tdm tam gidc ABM, D(7;-2) la diém nam trén doan MC sao cho GA = GD. Viét phuong trinh duong thang
AB ciia tam giac ABC biét dinh A ¢6 hoanh d6 nho hon 4 va phuong trinh AG 1a 3x—y—13=0

(Trich dé thi thir lan 1, THPT Chuyén Bic Ninh, niam 2015)

» Huéng din giii
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A C
* Goi N 1a trung diém ctia AB thi MN 14 trung truc ctiia doan AB (do GB = GA = GD)

Nén G la tim duong tron ngoai tiép tam gidc ABD, ma géc <ABM =45 | nén
ZAGD =90°

Nghia la tam giac ADG vudng can tai G.
*Taco: AG =GD =d(D; AG) _187+2-13[ _ a5

Ni)

Goi toa d0 diém A(a;3a—13) ta co:

a=>5 (ktm)
AD=AGV2 < (a-7)*+(3a-13+2)’=20<=a*-8a+15=0 < = A3 -4
JE s (a-TF + (a-13+2 o

*Taco NG = = NA=> cos /BAG = 2N __3 |
3 AG 10
Goi vecto phap tuyén ciia AB la @:(a;b) (@>+b*>0)
, -\ |3a-b| 3 ) b=0
Taco cos Z/BAG =|cos(n;n = = & 6ab+8h* =0
oo (e | = o~ o - —tb

* Vi 3a=—4b chona=4suyrab =- 3, khi d6 AB: 4x — 3y — 24 = 0 loai)
V6ib =0, chon a=1 nén phuong trinh AB: x — 3 = 0 (théa man).

Viy phwong trinh théa yéu cau bai todn la |AB:x—3=0

Cau 84. Trong mit phang toa dd Oxy, cho tam giac ABC c6 phuong trinh duong thing AB:2x+y—-1=0 ,
phuong trinh duong thing AC:3x+4y+6=0 va diém M(L—3)nam trén duong thing BC théa min
3MB =2MC . Tim toa do trong tim G cua tam giac ABC.

(Trich dé thi thir lan 1, THPT Péng Pdu, Vinh Phiic, nim 2015)

» Huéng din giai
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AB: 2X +Yy-1=0
AC:3x +4y+ 6 =0
3MB = 2MC

* Vi B thudc duong thing AB nén B(a; 1 — 2a).
Tuong tu C(— 2 —4b ; 3b).
Tac6: MB = (a—14-2a), MC = (-3—4b;3b+3)
*Taco: ABNAC =A= Toadod A la nghiém cua hé:
2X+y-1=0 X=2
{3x+4y+6=0:>{y:—3:
Vi B, M, C thang hang, 2MB = 2MC nén ta cé: 3MB = 2MC hay 3MB =-2MC

11
a=""
L _1)=2(-3-4
* THL: 3MB = 2MC < o@D =2(=3-4b) 5
3(4-22)=2(3+3) | _-6
5

11 -17 14 -18 7 =10
Suyre [5 5](5 sj (3 3j

3(a-1)=-2(-3-4b) (a=3
3(4—-2a)=—2(3b+3)  |b=0

* TH2: 3MB = —2MC @{

Suyra |B(3,-5),C(-2,0)=G [1;—?8j

. . 7 -10 -8
Vay toa d¢ diém théa yéu cau bai todn la |G 3 ; 3 hay G| 1, 3

Cau 85. Trong mat phéng toa d0 Oxy, cho hinh chit nhat ABCD c6 D(4;5) . Piém M la trung diém cua
doan AD, duong thing CM c6 phuong trinh x—8y+10=0. Diém B nam trén duong thing 2x+y+1=0.
Tim toa d6 cac dinh A, B va C biét rﬁng C ¢6 tung d6 nho hon 2.

(Trich dé thi thir lan 1, THPT Pao Duy Tir, Thanh Héa, nim 2015)

» Huéng din giai
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K
G
H )
D >
* Goi H, K 1an lugt 14 hinh chiéu ciia B, C 1én MC.
Tac DK —4-85+10] _ 26
Jr (-8 65
*Got I, G 1a giao diém cta BD véi AC va MC
Suy ra G la trong tdm tam giac ACD: DG =2GI = BG =2DG = BH _BG_ 2
DK DG
b=2 (tm)
* B(b;—2b-1)= BH = 110181 52 7 1850|170
NN b =——= (ktm)
Vi B va D cung phia so véi CM. Do d6 ta c6 B(2; -5) suy ra I(3; 0)
* C(8c—10;c) = CD.CB = (14 —8c)(12—8¢c) + (5—c)(-5-¢) =0
c=1
Suy ra 65¢° —208c +143=0 < 143 = C(-2;1) = A(8;-1)

¢c=— (loaidoc>?2)
65

Viy toa dp diém théa yéu cau bai todn la [A(8;-1), B(2;-5), C(-2;1)]

Cau 86. Trong mit phang toa d Oxy, cho hinh thang ABCD vudng tai C va D ¢6 BC =2AD =2DC va toa
do dinh C(3; —3) , dinh A nam trén duong thang d :3x+ y—2 =0, phuong trinh dudong thang DM c¢6 dang
A& x—y—2=0 véi M la diém thoa mian BC = —4CM . Xac dinh toa do cac diém A, D, B

(Trich dé thi thir lan 1, THPT Han Thuyén, Bic Ninh, nim 2015)

» Huéng din giii
A
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* Vi A thudc d suy ra A(a; 2 — 3a)

Taco: Sypy =25y = d(A,DM) =2d(C;DM)
a=-1= A(3;-7)
a=3= A(-15)
* Vi D thugc DM suy ra D(d; d — 2).

e ACLCD . .
Tur gia thiét ta co: giai h¢ trén ta dugc d = 5 suy ra D(5; 3)

* Do d6 { . Do A, C nam khéc phia voi dudng thang DM nén ta nhan A(-1; 5).

AD=CD
* Mit khac BC = 2AD = B(-9;1)
Viy toa dp diém théa yéu cau bai todn la |A(1; -5), B(-9;1), D(5; 3)|

Cau 87. Trong mit phing toa do Oxy, cho tam gidc ABC c¢6 phuong trinh cac duong thing AB, AC lan luot
la 4x-3y—-20=0, 2x+y+10=0 . Puong tron (C) di qua trung diém cua cac doan HA, HB, HC ¢o
phuong trinh 1a (x=1)°+(y+2)* =25, trong d6 H 1 truc tim cta tam giac ABC. Tim toa d6 H biét C co

hoanh d6 16n hon —4.
(Trich dé thi thir Pai Hoc Thanh Nhin, Pa Lat, nam 2015)

» Huéng din giai

—

B E . .-
4x-2y-20=0 x=-1
* Toa @0 A 1a nghiém cua hé = =|A(-1,-8
* Goi D, E, F, N lan luot 1a trung diém cua HA, HB, HC, AC va B’ 1a chan dudng cao ha tir B ctia tam
giac ABC.

EF//BC
Taco: s NF//AH = EF L NF . Tuong tu ta c6: ED L DN

BC L AH
Vay duong tron (C) di qua D, E, F 1a duong tron duong kinh EN.
Suy ra N thugc (C). Mét khac EB' L. B'N = B'< (C)

2x+y+10=0 X=-2;y=-6

(x=1)°+(y+2)° = 25C{x=—4; y=-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)

* Toa dd cua N va B’ 1a nghi¢m cua h¢ {

79




* Puong thang BH di qua B’ va nhan vecto chi phuong (1; -2) caa AC 1a phap tuyén nén c6 phuong
trinh lax —2y =0.
Puong thing HC di qua C va nhan vecto chi phuong (3; 4) ctia AB lam vecto phap tuyén
nén c6 phuong trinh 3x + 4y + 25 =0.

' _ X—2y=0 -5
Khi d6 toa do H 1a nghiém cta hé: & 5=>|H|-5—
3X+4y+25:0 y:7

. \ -5
Vay toa dj diém théa yéu cau bai todn la |H (—5; 7)

Cau 88. Trong mit phing toa d6 Oxy, cho hinh chir nhit ABCD c¢6 AB = AD</2, tdm 1(-12) . Goi M 1a
trung diém ctia canh CD, H(2;-1) 12 giao diém cua hai dudng thing AC va BM. Tim toa d6 cac diém A, B.
(Trich dé thi thir khéi B, THPT Chuyén Ly Tw Trong, Cin Tho, nim 2014)

» Huéng din gidi

A B
I(-1;2)
H(2;-1)
D M C
* T gia thiét ta c6 H 1a trong tim tam gidc BCD. Suy ra 1A=3HI = A(-2;,-5)
wTac HB—2Bm - BCYB. o AC_BC\B
3 3 3 3

Suy ra HB*+HC? =BC? = BM L AC

* Suy ra BM di qua H(2; -1) nhan vecto phéap tuyén H = (L1 suyraBM:x+y—-1=0
Vay toa d6 B c6 dang B(b; 1 —b)

*Taco: IA?=1B? < (b-1)2+(3-h)? =18 > b —4b-4=0cb=2+22

Vay toa dp diém théa yéu cdu bai todn la |B(2+ 2\2;-1-22) hay B(2-2v2;-1+22)

Cau 89. Trong mit phang toa dd Oxy, cho tam giac ABC can tai A c¢6 chu vi bang 16. Hai dinh A, B thudc
dudng thing d c6 phuong trinh: 2v/2X—y—2+/2 =0 va B, C thudc truc hoanh. Xac dinh toa do cic dinh
cua tam giac ABC.

(Trich dé thi thir lin 5, THPT Chuyén Nguyén Tit Thanh, Kon Tum, nim 2014)

» Huéng din giai
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ABC

B H C

* Theo gia thiét B 1a giao diém cta d va truc Ox nén ta c6 B(1; 0).

Piém A thudc duong thang d nén toa d6 diém A c6 dang A(g; 22 (a-1)).
* Goi H 12 hinh chiéu vudng goc clia A trén Ox suy ra toa do H(a; 0).

Vi tam giac ABC can tai A nén H 1a trung diém BC suy ra C(2a — 1; 0)

BH =1-a|
* Ta co: :
AB =/(a-1)? +8(a—1)* =3|a-1|
Lai co, chu vi ciia tam giac ABC 1a 2p =2AB + 2BH = §ja — 1|
a=3
a=-1

Theo gia thiét ta c6 16 = 8|t — 1| @{

*Véia=3, taco: A(342),C(5;0)
Véia=-1, tac: A(-L—4+/2),C(=3,0)

Viy toa dé diém théa yéu cau bai toan 1a |A3;4N2), BL0), C(5,0) hay A(-1,-4+/2), B (-3,0)

J10

Cau 90. Trong mit phang toa dd Oxy, cho hinh binh hanh ABCD c6 BD = = AC . Goi hinh chiéu vuong
goc cua diém D Ién cac dudong thing AB, BC lan luot 1a M (—2;—1), N(2;-1) . Biét AC nim trén duong

thang c6 phuong trinh x—7y =0. Tim toa do cac diém A, C.

(Trich dé thi thir sé 4, Website: toancapba.net , nim 2014)

» Huéng din giai

* Goi I 1a trung diém BD suyra IM = IN = % suy ra I 14 giao diém cta AC va trung tryc doan MN.

Ma trung truc doan MN 1a truc Oy nén 1(0; 0)
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* Trong tam giac vuéng BMD c6 IM :B—ZID:Z\/_ngC = 1A=1IC =i2

*Toadd A,Clanghiémeuahé: y  25< 27
2

. \ -7 -1 71
Vay toa dp diém théa yéu cau bai todn la |A ?,? , C E,E

Cau 91. Trong mat phang toa dd Oxy, cho tam gidc ABC c6 dinh A nam trén truc hoanh véi 0 < x A < 5

Céc duong cao xuat phat tir dinh B va C lan lugt c6 phuong trinh 1a: d,:X-y+1=0,d,:2x+y-4=0 .

Tim toa do cac dinh A, B, C sao cho tam giac ABC c6 dién tich 16n nhat
(Trich dé thi thir lin 6 , Website: ViettelStudy.vn, nam 2015)

» Huéng din gidi
* Do Bed, = B(t;1+t), doCed, = C(t;4-2t)
Do AeOx= Aa;0), u, = (L;1),u, =(1—2) . Tacod: AB=(t—a;l+t), AC=(t,—a;4—2t)

*Laico d, LAC U . AC=0t =4-a
d, LAB&Uu . AB=0=t=-2-a.
B(-a—2;-a-1), C(4—a;2a—4), AC = (4—2a;2a—4)
* Ta c¢6 phuong trinh: AC:x+y—-a=0
Taco: AC =|4—2a|/2, d(B;AC)=|3i‘/g3|:>sABC=3|(a—2)(a—1)|

N

Ta tim

- . 5 C 21 :
* Xét ham S, bién a trén khoang 0;5 ta dugc két qua N(la?’(j Spac = 1 dat duogc khi
ae/ 0

A

. . 1 -5 -3 7
Viy toa dp diem théa yéu cau bai todn la A(E;Oj’ 8[7;7} C (5;_3]
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Cau 92. Trong mit phing toa d6 Oxy, cho tam gidc ABC c6 tdm duong tron ngoai tiép tam giac ABC 1a
| (—2;1) va théa man diéu kién AIB=90°. Chan dudng cao ké tir A dén BC 1a D(—1—1). Dudng thing AC
qua M (=1 4). Tim toa d¢ c4c dinh A, B biét dinh A c6 hoanh d¢ duong.

(Trich dé thi thir THPT Thii Dirc, Tp Ho6 Chi Minh, nim 2015)

» Hudng din gidi

A
* Taco: AIB=90°= BCA=45° hay BCA=135°
Suy ra CAD =45° = AADC can tai D.
Tacod DI L AC Khi d6 phuong trinh dudng thang AC c6 dang: x—2y+9=0 .

*Taco: A(2a—9;a),AD =(8-2a;-1-a)

a=1
AD? =40 < a’ —6a+5=0<:{a_5:> A(L5)|(tm)

* Phuong trinh BD : x+3y+4=0 va phuong trinh Bl: 3x+4y+5=0
X+3y+4=0 {X:Z
-

=(B(2-2)|.

3X+4y+5=0 y=-2

* B=BImBD:>{

Viy toa dj diém théa yéu ciu bai todn 1a [A(L;5), B(2;-2)|

Cau 93. Trong mit phang toa do Oxy, cho hinh chit nhat ABCD c¢6 AB = 2BC. Goi H 14 hinh chiéu ctia A
1én duong thang BD. E,F 1an luot 13 trung diém doan CD va BH. Biét A(1;1), phuong trinh duong thiang EF
la3x —y— 10 =0 va diém E c6 tung do am. Tim toa do cac dinh B, C, D.

(Trich dé thi thir lin 3, THPT Quynh Luu 1, Nghé An, nim 2015)

» Huéng din giai
* Goi E,F,G lan luot 1 trung diém cac doan thang CD, BH AB. Ta chimg minh AF 1 EF .
Ta thay cac tir giac ADEG va ADFG noi tiép nén tir giac ADEF ciing noi tiép, do d6 AF L EF .
buong thang AF c6 phuong trinh: AF: x + 3y —4 = 0.
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17
X="—
, 3x—-y=10
Toa do diém F 1a nghiém cua h¢ : X=y = > SIF z,l — AF = g
Xx+3y=4 _1 55 5
5
A G B
F
A $
D
E C

* AAFE[] ADCB:EFz%AFzZ\/g.

2 2
Mit khéc: E(t;3t—10)—>EF2:§c>(t—%j +(3t_5€1) :g

t=3 E(3-1)
Suy ra <>5t* -34t+57=0 < L1 hay E(19.7]
R

* Theo gia thiét ta dugc E (3; —1), phuong trinh AE: x +y -2 =0.
Goi D(x;y), tam gidc ADE vudng cén tai D nén
2 2 2 2
{AD DE _ (x=1)" +(y-1)" =(x=3)"+(y+1) @{ y hay D(L:-1) D(3:1)
AD 1 DE (x_l)(x_3):(y_1)(y+1) x=3y=1
* Vi D va F nam vé hai phia so v6i dudng thang AE nén D(1;-1).
Khi do: C(5;-1); B(1;5).
Viy toa dj diém théa yéu ciu bai todn la [B(L5), C(5,-1), D(L-1)]

, . 11 .
Cau 94. Trong mit phing toa do Oxy, cho hinh vuéng ABCD. Biem F (E;3j la trung diém cua canh AD.

Puong thiang EK ¢6 phwong trinh 19x—8y —18 =0 vdi E la trung diém cua canh AB, diém K thudc canh
DC va KD = 3KC. Tim toa d6 diém C cua hinh vudng ABCD biét diém E c6 hoanh d6 nho hon 3.

(Trich d@é thi thir THPT Luwong Ngoc Quyén, Thdi Nguyén, nim 2015)

» Huéng din giai

s _ 5a° 5a°
GoiAB=a(@>0) = S,.-« =S,eco —Siner — Sarok — Saxcee = 5Ty =S, e = T
2 17
Sure = LFH.EK , FH =d(F,EK)= ek =217 _ 45
2 217 4
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ABCD 14 hinh vudng canh bang 5= EF =——

A

X=2
11 58
_== _ _>° 5
* Toa do E la nghiém: (X ) Hy-3)'= 2 & 17 (IOaI) E (2; —j

19x -8y —18=0

* AC qua trung diém I ciia EF va AC L EF=AC: [7x+y—29=0|

0

—29= Y 10 17

7X+y—29 0@ 3 P( )
19-8y-18=0 17
y=?

Co: ACmEK:{P}:{

. — 9
* Ta xac dinh dugc: IC==1P = |C(3;8

Viy toa dp diém théa yéu cau bai todn la [C(3;8)

Cau 95. Trong mat phang toa d6 Oxy, cho tam gidc nhon ABC. Pudng thang chira dudng trung tuyen ké tur
dinh A va duong thang BC lan lugt co phuong trinh 13 3x+5y—8=0, x—y—4=0. Puong thang qua A

vubng goc voi duong thang BC cit duong tron ngoai tiép tam giac ABC tai diém thir hai 1a D(4, —2). Viét
phuong trinh cac duong thang AB, AC; biét rang hoanh d¢ ciia diém B khong 16n hon 3.
(Trich dé thi thir THPT Tran Phii, Thanh Héa, nim 2015)

» Huéng din giai
~* Goi M 1a trung diém ctia BC, H 1a tryc tam tam gisc ABC, K 1a giao diém ctia BC va AD, E la giao
diém cua BH va AC.

Ta ki hiéu E, E 1an luot 1a vtpt, vtep cta dudng thiang d.
Do M 1a giao diém ciia AM va BC nén toa d ciia M 13 nghiém cua hé phuong trinh:

X=—=
X-y—-4=0

4 < 2 —Im Zfl
3x+5y-8=0 1 2 2
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* AD vudng gée voi BC nén n,, =ug. =(11), ma AD di qua diém D suy ra phuong trinh

1(x—4)+1(y+2)=0<|AD:x+y-2=0|.

A

D

Do A 1a giao diém ctia AD va AM nén toa d6 diém A 1a nghiém cuia hé phuong trinh
3X+5y-8=0 x=1
{ SRR { = [A(L1)

X+y—-2=0 y=1
o i X—y-4=0 X=3
Toa d¢ diem K 1a nghiém cta hé phuong trinh: & =K (3; —1)
X+y-2=0 y=-1

* Tt gidc HKCE noi tiép nén BHK = KCE , ma KCE = BDA (néi tiép chén cung AB)
Suy ra BHK = BDK , vdy K la trung diém cua HD nén H (2;4).

* Do B thuge BC = B(t;t—4), két hop v6i M la trung diém BC suy ra C(7-t;3—t).
HB(t—2;t—8); AC(6—t;2—t) . Do H la truc tim ciia tam gidc ABC nén

HB.AC =0< (t-2)(6-t)+(t-8)(2-t)=0< (t-2)(14-2t) = {:
*Do t<3=t=2=B(2-2),C(51). Taco AB=(1-3), AC=(4,0)= =(0;2)

Suyra AB:3x+y-4=0; AC:y-1=0.
Viy phwong trinh théa yéu cau bdi todn la |AB :3X+y—-4=0; AC:y—-1= O.|

Cau 96. Trong mit phang toa do Oxy, cho tam giac ABC c6 A(l; 4), tiép tuyén tai A cua duong tron
ngoai tiép tam giac ABC cat BC tai D , duong phén giac trong cia ADB ¢6 phuong trinh x—y+2=0 ,

diém M (4;1) thudc canh AC . Viét phuong trinh duong thing AB .
(Trich dé thi thit THPT Thanh Chwong III, Nghé An, niam 2015)

» Huéng din giai
* Goi Al la phan gidc trong cia BAC
Taco: AID = ABC + BAI
IAD =CAD +CAl

Ma BAI =CAIl , ABC =CAD nén AID = IAD
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= ADAI cantaiD = DE L Al

* Phuong trinh duong thang AIla: x+y-5=0

* Goi M’ 1a diém d6i xtng cia M qua AI = Phuong trinh dudng thing MM’ : x—y+5=0
Goi K=AlnMM '=K(0;5) =>M’(4;9)

* Veco chi phuong ciia duong thing AB 1a AM ' =(3;5)
= Vecto phap tuyén cua duong thing AB 1a n = (5; -3)
Vay phuong trinh duong thang AB la: 5(x—1)—3(y—4)=0 < 5x-3y+7=0

Viy toa dp diém théa yéu cau bai todn li [5x—3y +7 =0

Cau 97. Trong mit phing toa d6 Oxy, cho tam giac ABC nhon c6 dinh A(-14), tryuc tim H . Puong
thang AH cit canh BC tai M, duong thang CH cit canh AB tai N . TAm dudng tron ngoai tiép tam giac
HMN 1a 1(2;0), duong thaing BC di qua diém P(1;—2). Tim toa do cac dinh B,C cua tam giac biét dinh
B thudc duong thang d : x+2y—2=0.

(Trich dé thi thir lan 2, THPT Minh Chdu, Hung Yén, nam 2015)

» Huéng din gidi
A
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* Ta thiy tir gidc BMHN ndi tiép suy ra | 1a trung diém cta BH;
Taco:Bed = B(2-2t;t)
*Suyra H(2+2t;—t)= AH = (3+2t;—t—4),BP = (2t -1, —t - 2)
Do H 1a tryc tim cua tam gidc ABC
— AHBP=0< (2t+3)(2t-1)+(t+4)(t+2) =0 <> 5t2 +10t +5=0 <>t = —1
* Suy ra H(0;1), B(4;-1), AH = (1;-3) ,duong thing BC:x—3y—7=0
* Puong thang AC :2x—y+6=0. Tim dugc toa d6 C(-5;-4)
Viy toa dp diém théa yéu cau bai todn la |B(4; -1), C(-5; —4)|

43

Cau 98. Trong mit phing toa dd Oxy, cho tam giac déu ABC co6 A(4;-1), diém M [4—Ti3j thudc

. . . 3 .
cung BC khong chita diém A ctia duong tron ngoai tiép tam gidc ABC, biét MC = 3 va toa do diém B la

cac s6 nguyén. Tim toa d6 cac dinh B, C ciia tam giac ABC.
(Trich dé thi thir lan 2, THPT Hong Quang, Hii Dwong, nam 2015)

» Huéng din gidi
* Chirng minh MA = MB + MC:
Trén doan AM lay diém I sao cho MB = M1 (1).
Vi Z/BCA= /BMA =60° nén tam giac MBI déu suy ra MB = BI
Mit khac, ZABI + ZIBC = Z/MBC + ZIBC =60° = | ZABI = /MBC|
Lai c6, BA =BC suy ABIA=ABMC (c—g-c) suy ra MC = Al (2).
Tu (1), (2) suy ra MB + MC = MI + Al = MA.

A
I
B
M
83 .
* Tir MA:T: MA = 2MC = MB + MC = MB = MC , lai ¢6 AB = AC

) Suy ra MA la duong trung tryc cua doan thang BC nén MA la duong kinh cua dudng tron
ngoai tiép tam gidc ABC. Hai canh AB va AC nam trén cac duong thang qua A va tao véi AM mot goc 30
do.
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Phuong trinh AB, AC ¢6 dang: a(X—4)+b(y+1) =0 (a’+b*>0)

(4B — (B , q
Véi AM = {T\/_ ; 4] =Ny = [1; £j 1a vecto phdp tuyén ctia dudng thing AM.

3
* Goi O 1a goc tao bai AB, AC voi AM ta cd o = 30°
a.1+b.£
J3 , b=0,a=1
Nén cosa = =X o p?—JBab=0<
2 b=+3,a=1

Ja® +b? f1+1
3

Suyra = A:x—4=0hay A':x++By—4++3=0
* Vi AM 1a mot duong kinh nén goc < MBA=~MCA=90° , phuon trinh cdc dudng thing MB, MC
qua M va vudng goc v6i A, A’ lan luotla y—3=0, \/§x—y+7—4\/§=0
Toa dg B, C 1a nghi¢ém ctia cac hé phuong trinh:
Xx—4=0 Xx=4
= =|B(4;3
{y—3=o {yzs
X+43y—4++43=0 =4—
{ By-4+3 {x 4-23_ SRR

=
Bx—y+7-43=0 y=1

Vay toa dp diém théa yéu cau bai toan la |B(4;3), C(4- 243;1)

Cau 99. Trong mit phang toa d6 Oxy, cho hinh thoi ABCD c6 dién tich bang 40, duong thang AD tiép xuc
. 19 18) . . .
véi dudng tron (S): (Xx—4)*+(y-1)° =2, diém J (E’EJ nam trén dudng thang AB, duong thing AC c6
phuong trinh x—3y+1=0. Tim toa d6 cac diém A, D biét D c6 hoanh d6 nho hon 5.
(Trich dé thi thit THPT Lam Son, Thanh Héa, niam 2015)

» Huéng din gidi

A (S)
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1(5;0)

, HeAC a=5
I, J doi xtmg v6i nhau qua AC &~ — & b—0:>

Jlu,. =0
* Ta ¢6 I thudc (S) nén duong thang AD chinh 1a tiép tuyén cua (S) tai L
Phuong trinh AD: x—y-5=0=
* Goi E 1a tam cua hinh thoi va ¢ = ZEAD = ¢ 1a goc gitta AC va AD
Suy
cos;gozi =cotp=2=S,,, =40 < DE.EA=20 <> DE.DE cotp =20 <> DE* =10

V5
2
* Gia sit D(d;d —5) Ta co; DE2:1O<:>(d(D;AC))2=1o©(|d_3%5)+1|j _10

ra

Suy rad =3 <5 (nhan) hay d = 13 > 5 (loai). Vay D(3; -2)
Viy toa dp diém théa yéu cau bai todn la |A(8; 3), D(3; —2)|

Cau 100. Trong mat phrfmg toa do Oxy, cho hinh vuéng ABCD, diém M (5;-7) nam trén canh BC. Duong
tron duong kinh AM cat BC tai B, cat BD tai N (6;2), dinh C thudc duong théng d:2x—y—-7=0 .Tim
toa d§ cac dinh cia hinh vuéng ABCD, biét hoanh do dinh C nguyén va hoanh d¢ dinh A bé hon 2.

(Trich dé thi thir lan 2, THPT Thudgn Thanh, Béic Ninh, niam 2015)

» Huéng din giai
* Goi I 1a tim duong tron dudng kinh AM thi I 13 trung diém AM.
D@ thay ZMIN =sdMN =2/MBN =90°
Piém C thudc duong thang d suy ra C(c; 2¢ — 7).

A B
I
M
H
D &

, ; 119
* Goi H 1a trung diém ctia MN suy ra |H 25

Phuong trinh dudng thing trung truc cia MN di qua H va vudng goc voi MN la:
A:x-5y+17=0,l e A= 1(5a—-17;a)

. Tam giac MIN vuong can tai [

MN =+/26
* Ta co: \/_

IM =+/29-6a°
a=5=1(8;5) = A(1L9) (ktm)

Nén IM =13 = 26a2 —234a+520=0 <
a=4=1(34)= ALD) (tm)
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c+1 — (11-c
* Goi E la tdm hinh vuéng nén E(T;C—3j:> EN :(T;S_Cj

Vi AC vubng géc BD nén

c=7

E.ﬁ=O<:>(c—1)112_C+(20—8)(5—c)=O<:>5c2—48c+91=0<:> 13
C=—

5

Suy ra C(7; 7) suy ra E(4;4)
Phuong trinh BD: x + y—-8=0va BC: x — 7 =0suy ra B(7; 1) suy ra D(1; 7).

Viy toa dp diém théa yéu cdu bai todn la [A(L1), B(7;1), C(7;7), D(L;7)|

Cau 101. Trong mat phéng,t()a d6 Oxy, cho hinh vuéng ABCD va diém E thugc canh BC. Mot duong :[héng
qua A vudng goc voi AE cat CD tai F. Duong thang chira duong trung tuyén AM cua tam giac AEF cat CD
tai K. Tim toa d§ diém D biét A(-6;6), M (—4;2), K(-3;0).

(Trich d@é thi thir lin 3, THPT Chuyén Pai Hoc Sw Pham, Ha Ngi, nim 2015)

» Huéng din giai

A B

* Ta ¢ hai tam giac vuong ABE bang ADF vi AB = AD va goc BAE = goc DAF (cung phu véi goc
DAE). Suy ra tam giac AEF vubng can va mE = MA = MF suy ra AM vudng goc EF.
Mat khac EF di qua M ¢6 phuong trinh: 2(x +4) —4(y—2)=0nén EF: x-2y +8=0
* Bay gio ta tim toa do cac diém E, F théa mian ME = MA = MF
Goi T(x; y) thudc duong thfmg EF suy ra T(2t — 8; t)
t=0
t=4

Nhu vay c6 hai diém T thoa yéu cau bai toan. (d6 ciing chinh 14 hai diém E va F).

Khi d6 MT = MA < (2t—4)* +(t—2)° =20c{

* TH1: E(-8; 0), F(0; 4)
X =3t
4t(te R) = D(3t;4+4t)

Do F thudc dudng thang CD, nén CD c6 dang tham s6: {

Taco: AD L KF @ﬁ.ﬁ:0@3(3t+6)+4(—2+4t):o@t:%: D(%G;%j

* TH2: F(-8; 0), E(0; 4)

X =-8+5t
o (te R)= D(-8+5t;0)

Do F thudc dudng thang CD, nén CD c6 dang tham so: {
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Taco: AD L KF @ﬁ.ﬁzo©5(—2+5t)=o@t:§: D(-6;0)

. . -6 12
Vay toa dp diém théa yéu cau bai todn la |D (? ; Ej hay D(-6;0)

Cau 102. Trong mit phang toa do Oxy, cho hinh thang ABCD c6 day 16n CD va AB (CD = 3AB = 3\/]5 ),
toa d0 C(—3;—3) , trung diém ciia AD 1a M (3;1). Tim toa d6 dinh B biét dién tich tam gidc BCD bang 18
va D ¢6 hoanh d6 nguyén duong.

(Trich dé thi thir lan 1, THPT Chuyén Lé Hong Phong, Tp Ho6 Chi Minh, niam 2015)

» Huéng din gidi

A B

Spcp= 18
CD = 3AB

D C(-3;-3)
* Goi N=(a;b) 1a vecto phap tuyén caa CD (a° +b* >0)
SuyraCD:a(x+3)+b(y+3)=0

2S 610
* Ta c6: Sgep = Sacp =18 = d(A;,CD) = C‘SD :T\/_

Suy ra d(M;CD) = 3\/_<:>5|6a+4b| 3J10+/a? + b’

b=-3a
27a=-31b

*Véib=-3a,chona=1suyrab=-3.
Khi @6 (CD): x —3y -6 =0 suy ra D(3d + 6; d)

* Suy ra 81a° +120ab+31b* =0 < {

d=0 { D(6;0) (tm)
—

Tacd: CD* =90 < (3d +9)* +(d +3)° =90 =
d=-6 | D(-12:-6) (ktm)

Vay D(6: 0) suy ra A(0; 2). Ta c6: AB = %D—C — B(=31)

*V6i31b=-27a,chona=31suyrab =-27.

31d +12j

Khi d6 (CD): 31x — 27y +12 =0 suy ra D(d; 27

2
31d+93j +(d+3)° =90 < (d +3)? :E (ktm)

Tacd: CD? =90 < (
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Vay toa dp diém théa yéu cau bai todn la [B(-3;1)

Cau 103. Trong mit phing toa QC) Oxy, cho hinh thang ABCD vuong tai A va D, dién tich hinh thang bang
6; CD = 2AB va B(0; 4). Bic¢t diem 1(3;-1), K(2;2) lan lugt nam trén dudong thang AD va DC. Viét phuong
trinh dudng thing AD biét AD khong song song vdi cic truc toa do.

(Trich dé thi thir lan 2, THPT Lwong Thé Vinh, Ha Nji, nim 2015)

» Hudng din gidi
* Vi AD khong song song céc truc toa dd nén goi vecto phéap tuyén ciia AD la:
AD:1(x—3)+b(y+1) =0

n=(Lb) (bio):{ AB :bx—(y—4)=0

AB+CD _3AB
2 2
3]|-3+5b] |2b+2]

2 Jb?+1 o’ +1

* Sppco = AD AD:gd(B;AD)d(K;AB)

Suy ra S pscp =

b=1
ws. g 3lZ38 2] o | 5
2 Jo?+1 +b?+1 3
,_clE2\2
L 7
i X+y-2=0
3x-5y-14=0

Vay phwong trinh dwong thang théa yéu cdau bai todan la: TX—(1+ 2\/§)y— 2\/5— 2920
| Tx—(1-2V2)y+2y2-22=0

Cau 104. Trong mit phang toa do Oxy, cho tam giac ABC ndi tiép duong tron (C) c6 tm 1(L2) va co truc
tam H thudc duong thing d :x—4y—-5=0 . Biét dudng thing AB c6 phuong trinh 2x+y—-14=0 Vi

khoang céach tir C dén AB béng 3\/5 . Tim toa do diém C, biét hoanh do diém C nhé hon 2.
(Trich d@é thi thir THPT Chuyén Lé Khiét, Quing Ngdi, ndam 2015)

» Huéng din giii

93




* Do H thudce d nén H(4t + 5; t). Goi G 1a trong tdm tam giac ABC
— 4t+7 t+4

t=1
|3t -8

< 1
BT

3
* Goi M la trung diém AB, suy ra toa do M 1a hinh chiéu cta I trén AB nén M(5; 4)

115) .
*Véit=1taco G(?éj Tir MC =3MG = C(L,-3)

* Mat khac, ta co: d(C;AB) =3(G; AB) < 3/5 =3.

Vay toa dp diém théa yéu cau bai todn la [C(L;-3)

Cau 105. Trong mit phang toa dd Oxy, cho hinh chit nhat ABCD ¢6 ZACD =« véi cose = 1 , diém H

&

T o , , 1 -4 ‘
théa man diéu kién HB =—HC, K Ia giao diém cta hai duong thang AH va BD. Cho H g,? , KL0) va

diém B c6 hoanh d6 duong. Tim toa d6 cac diém A, B.
(Trich dé thi thir lan 1, THPT Chuyén Dai Hoc Vinh, nim 2015)

» Huéng din giii
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* Do tam giac KAD dong dang tam giac KHB suy ra KA_AB_BC_3 = KA= 3KH
KH HB BH 2 2

Do K thudc doan AC suy ra KA = _?3 KH = [A(2;2)
* Pat B(a; b) véia> 0. Ta co:
cosa =cos ZACD = cos ZABD = AB = _AB = E.E = L
BD 5,5 5 KB J5
2
< 4AB’® =5KB’ < 4[ (a—2)" +(b—2)* |=5[ (a—1)* +b |
Suy ra 8’ +b*+6a+16b—-27=0 (1)

* Duong tron (C) duong kinh AH c6 tdm I(Z;lj, R:ﬁ:%
6'3 2 6
Nén c6 phuong trinh I (C)'(X—Zj2+[y_ljz—%
phione 6 3 36

* Do goc ABC bang 90 do nén B thudc dudng tron (C) suy ra:
7Y 1) 125

C):la—=| +|b—=| ==— (2

©:(a-1] +[0-3] -2 @

a- a=3
Gidi (1) va (2) ta duoc: 5 hay (do a > 0 nén B(3; 0)
,_8 b=0
5

Viy toa d diém théa yéu cdu bai todn la |A(2; 2),B(3; O)|

Cau 106. Trong mat phing toa do Oxy, cho hinh binh hanh ABCD c¢6 dinh D(-7;0) . Mot diém P niam
trong hinh binh hanh sao cho /PAB=/PCB. Phuong trinh d,:X+y-2=0,d,:2Xx-y-1=0 lan luot
chira cac doan thiang PB, PC. Tim toa do dinh A, biét ring dinh A thudc dudng thing y =3x va A ¢ hoanh
do nguyeén.

(Trich dé thi thir lin 1, Website Tilado.edu.vn, nim 2015)

» Huéng din gidi
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* Dyng hinh binh hanh ABEP. Ta thiy tr gidc PECD ciing 14 hinh binh hanh (do AB //= CD //= PE)
. {LPAB = /PEB

Va
Z/PAB = /PCB
Suy ra Z/PCE + ZPBE =180° .
R {APCE = /DPC (soletrong)

= /PEB = /PCB suy ra ti giac PBEC noi tiép

= /DPC + ZAPB =180°
/PBE = ZAPB (soletrong)

Suy ra ZAPD + ~BPC =180° (do tong 4 goc tai dinh P bang 360 do)
* Do P 1a giao diém PB va PC suy ra P(1; 1) suyra PD: x —8y + 7 =0

1
. , . ko, =k; K —
Goi hé s0 goc cua cac duong thing di qua PA la k. Ta thay { ™ o8
kPB__l’ ch:2
_1‘ k=5
Suy ra 8 =|_1_2|<:> 23
1+k‘ (1217 k="
*Véik=5.PAy=5x_4suyraA: 1> Y= S AZe)
oik=5,PA:y=5x— ; :
Y y 3X-y=0
23 782 ~253
* Vo K=——= PA:23x+11y-34=0= A| —;—— | (I
RET y (113 113)()

Viy toa dp diém théa yéu cau bai todn la [ A(2;6)

Cau 107. Trong mat phang toa d6 Oxy, cho hinh vuong ABCD. Diém N(1;—2) thoa man 2NB -+ NC =0 va
diém M (3;6) thudc duong thang chira canh AD. Goi H 1a hinh chiéu vudng goc cta dinh A xudng duong
thang DN. Xac dinh toa dg cac dinh ctia hinh vuong ABCD biét khoang cach tir diém H dén canh CD bang
1242
13

va dinh A c6 hoanh d6 1a mot s6 nguyén 16n hon -2.

(Trich dé thi thir THPT Phit Cir, Hung Yén, nim 2015)

» Huwéng din giai

96




<> <
B N(1:-2) C
1242
* Goi E 13 hinh chiéu vuéng goc ctia H trén CD suy ra HE = T

Gia sir canh hinh vudng bang a (a > 0). Ta ¢6: 2NB+NC =0=CN = %@

Nén N nam gitta B va C sao cho CN _ZCTB_ 28 ;3 DN = JCD?*+CN? =

* Taco: AADH déng dang ADNC (g—g) suyra A2 _DH __3a 3 ﬁ
DN NC aviz 13 13
HE DH 6
ADHE ddng dang ADNC suy ra — NC = 2./2
g dang (g-g) suy NC-DN 13> J2

Do do: 2—;=2\/§<:>a=3x/§

* Gia str vecto phap tuyén ciia AD 1a n=(a;b) (a+b*>0)
Phuong trinh AD: ax + by —3a—6b =0

_24_ a=-b
Suy ra d(N;AD):sﬁ@M=3J§@7aZ—16ab—23b2 “0<
JaZ 102 7a=23b

*THl:a=-bsuyraAD: x-y+3=0
NP LAD = NP:x+y+1=0=P=ADNNP = P(-2;1)

AP =BN =2 AP? =2 m=—1 (tm)
= < =1A(-L2)
Ae AD A(m;m+3) m = -3 (ktm)
Khi d6 PD =2AP = . Tir d6 tim duge B(2; -1) va C(-1; -4)
*TH2: 7a=23bsuyra AD: 23x + 7y - 111 =0

(m>-2)

NP L AD = NP :7x—~23y~53=0= P = ADA NP = p| 22, =23
17°17
2 _ [ p—
AP =BN =42 APT=2 m=-17 > k(tm)
AcAD | A 111-23m, < 29 (m>-2)
€ M=) |m-= - (ktm)

Viy toa dj diém théa yéu ciu bai todn la [A(-1;2), B(2;-1), C(-14), D(~4;-1)|

Cau 108. Trong mit phang toa do Oxy, cho tam gidc ABC c6 trung diém canh BC 1a M (3;-1) , dudng thing
chira duong cao ké tir B di qua diém E(-1;—3) va dudng thang chira AC di qua diém F(1;3). Diém d6i
xtng cia dinh A qua tdm dudng tron ngoai tiép tam gidc ABC la diém D(4;-2) . Tim toa d6 cta cac dinh
tam giac ABC.
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| (Trich dé thi thir s6 1, Website: mathvn.com, nim 2015) |

» Huéng din giai

* Goi H 1a tryc tdm cua tam giac ABC thi khi d6 BHCD la hinh binh hanh, nén M la trung diém HD
Suy H(2; 0). BH chira E(-1; -3) nén BH: x—y—-2=0
*Do CD /[ BH vaD(4; -2) thu6c CDnén CD: x —y-6=0
BH vuong goc AC va F(1; 3) thuéc ACnén AC: x+y—-4=0
* Do C la giao diém AC va CD nén toa d6 C 1a nghiém cua hé:
X—y-6=0 .
{x +y-4=0 =
M(3; - 1) 1a trung diém BC nén B(1; -1)
* Do H 1a tryc tdm tam gidc ABC nén AH vuong goc BC suyra AH: x -2 =0
Do A 1a giao diém AH va AC nén toa d6 A 1a nghiém ciia hé:

{ Xx-2=0 :>

X+y-4=0

Viy toa dj diém théa yéu ciu bai todn la [A(2;2), B(L,-1), C(5;,-1)]

Cau 109. Trong mit phing toa do Oxy, cho tam gidc ABC ndi tiép duong tron tim 1(3;5) va ngoai tiép
duong tron tim K (1;4) . Pudng tron tiép xuc voi canh BC va cac canh AB, AC kéo dai (dudng tron bang
tiép canh BC) ¢6 tim 1a F(11;14) . Viét phuong trinh dudng thang BC va duong cao qua dinh A ctia tam giac
ABC.

(Trich dé thi thir sé 2, Website: mathvn.com, nim 2015)

» Huéng din giai
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F

* Ta c6 giao diém cta duong phan giac trong goc A véi dudng phan giac ngoai ciia cac goc B va C, suy
ra CF L CK, BF L BK, do tir giac BKCF ndi tiép duong tron duong kinh FK.
* Goi D 1a giao diém cua AK véi duong tron ngoai tiép tam giac ABC. Ta co:

Z/DKC = ABZAC + LAZCB = /DCK suy ra tam gidc DCK can tai D, do d6 DK = DC = DB nén D

1a tim dudng tron ngoai tiép tam giac BKC hay D 1a tim dudng tron ngoai tiép tir gidc BKCF.
Do vay D 1a trung diém FK suy ra D(6; 9)
* Ta tinh duoc ID = 5, phuong trinh duong tron ngoai tiép tam gidc ABC la:
(C):(x=3)*+(y-5)°=25,
DK =+/50 , phwong trinh dudong tron ngoai tiép tir giac BKCF la:

(S): (x—6)*+(y-9)° =50
(x—=3)>+(y-5)>=25
(x—6)*+(y—9)*=50
Vay phuong trinh duong BC la: 3x +4y - 29 =0
* Phuong trinh FK: x -y + 3 =0.
Khi d6 A, D 1a giao diém cua FK va (C) suy ra A(-1; 2).
Do d6 phuong trinh duong cao AH la 4x — 3y + 10 = 0.
Viy phwong trinh théa yéu cau bai todn la | BC:3x+4y—-29=0, AH :4x—-3y+10= 0|

Toa dg B, C 1a nghiém ctia hé: { = B(-18),C(7;2)

Céau 110. Trong mat phang toa do Oxy, cho hinh chir nhat ABCD c6 duong phan giac trong goc ZABC di
qua trung diém ciia canh AD, duong thang BM c6 phuong trinh x—y+2=0 , diém D nam trén dudng thing

A ¢6 phuong trinh x+y-9=0 . Tim toa d0 cic dinh cua hinh chit nhat ABCD biét diém B c6 hoanh d6
am va duong thang AB di qua E(-12)
(Trich dé thi thir lan 2, THPT Ly Thdi Té, Bic Ninh, nam 2015)

» Huwéng din giai
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B E! (_
* K¢ duong thing di qua E vuéng goc BM tai H va cit AC tai E’ suy ra H 1a trung diém EE’.
. -13
Phuong trinh EH 1a x +y — 1 = 0. H I giao diém EH va BM suy ra H (?’Ej
Vi H la trung diém EE’ suy ra E’(0;1)
5 . BE = (-1-b;—-b)
* Gia st B(b; b+ 2) thugc BM (b<0)suyra ____
BE'=(-b;-1-b)
Ma BE vuong goc BE’ suyra 2b(1 +b)=0suyrab=-1suyraB(-1;1)
* Phuong trinh canh AB: x +1=0
Gia str A(-1;a) thudoc AB va D(d; 9 — d) thuoc A

L d-19+a-d
Do M la trung diém AB suyra M| ——;

2 2
* Mat khac M thuoc BM suyra—a+2d -6 =0 (1)

 |AD=(d+1,9-d-a) X . )
Ta c0: .DoABvubng AD néntac6 —a-d+9=0(2)

AB = (0;1-a)
Tu (1) va(2)tacoa=4,d=>5suyraA(-1; 4), D(5; 4)
Do AB=DC = C(5;1)
Viy toa dp diém théa yéu cau bai todn la [A(-1;4), B(-11), C(5;), D(5;4)|

Cau 111. Trong mit phang toa dd Oxy, cho tam giac ABC ¢ phuong trinh BC:x—y—4=0 , cac toa do
diém H(2;0), 1(3;0) lan luot 1a tryc tim va tim duong tron ngoai tiép tam giac. Lap phuong trinh duong
AB biét diém B c6 hoanh d6 khong 16n hon 3.

(Trich dé thi thir lan 1, THPT Nguyén Vin Tréi, Ha Tinh, niam 2015)

» Huéng din giai
a-2=6-2a a=

8
* Goi G(a; b) 1a trong tdm tam giac ta co: HG = 2GI = { b= _2b = 5 =G [g;oj
T 0
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* Goi M 1a trung diém BC thi MI vudng goc BC nén phuong trinh dudng thang MI 1a
IMI :x+y-3=0|
* Mit khac M 1a giao diém MI va BC nén toa d6 M thoa hé:

x-y-4=0 (7 —1}
= M| =;—
X+y-3=0 2 2
* Lai c6 AG =2GM = . DoR =IA=+/5 1a ban kinh duong tron ngoai tiép.
Goi B(m; m — 4) thudc BC (trong d6 m<3).
Taco: BI?=5& (M-3)*+(m-4)*=5<m=2hay m=5 (So diéu kién ta nhan m = 2)

Vay AB:3x+y—-4=0
Vay phwong trinh théa yéu cau bai todn la | AB:3x+y—-4= O|

Cau 112. Trong mit phang toa d6 Oxy, cho hinh binh hanh ABCD ¢6 D(—6;-6). Puong trung truc cia
doan CD c¢6 phuong trinh d;:2X+3y+17=0 va duong phan gidc trong cia goc /BAC c6 phuog trinh
d2 :5X+Y—-3=0. X4c dinh toa d6 cac dinh con lai cta hinh binh hanh ABCD.

(Trich dé thi thir lan 1, THPT Yén Lac 2, Vinh Phiic, niam 2015)

» Huéng din gidi
d
A 1 B

D(-6;-6) c

. < X , ~ \ 2 . —2a-17
* Goi 1a trung diém ctia CD, do I thudc duong thang d, suyra || &; 3
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= 1-2a , —
Nén DI =| a+6; — | duong thang 0, ¢6 vecto chi phuong 1a u, = (-3;2)

Tacod Dlu, =0 < a=-2= 1(-4;-3) = [C(-2;0)
* Goi C’ 1a diém dbi xtmg véi C qua d,. Ta c6 phuong trinh CC”: x — 5y + 2 = 0.
Goi J 1a trung diém CC’. Toa dd J 1a nghiém cua hé
3Xx-2y-7=0
5x+y—-3=0

=[A(L-2)

* Do ABCD Ila hinh binh hanh nén ta c6: AB = DC = [B(5;4)
Viy toa dp diém théa yéu cdu bai todn la [A(L,-2), B(5;4), C(-2;0)]

Cau 113. Trong mit phing toa dd Oxy, cho hinh binh hanh ABCD c6 diém A(2;1), diém C(6;7), M (3;2)
1a diém thudc mién trong hinh binh hanh. Viét phuong trinh canh AD biét khoang cach tir M dén CD bang 5
lan khoang cach tir M dén AB va dinh D thudc duong thang A: x+y—-11=0.

(Trich dé thi thir lan 2, THPT Lé Quy Pon, Hdi Phong, nim 2015)

» Huéng din gidi

* Kéo dai AM cit CD tai N, goi E,H 1an luot 14 hinh chiéu cua M 1én AB, CD
Theo gia thiét HM = 5ME.
MN HM

* Do ABCD la hinh binh hanh nén AB //CD — ——
MA EM

* Lai c6 M nam giita A va N va MN =5MA < MN =-5MA < [N(8;7)
* Puong thang CD di qua hai diém C(6; 7) va N(8;7) nén CD: y—7=0
binh D la giao diém cua CD va A x + y —11=0.nén toa d6 D la nghiém cua hé:

{ y=1=0 = [D(47)
X+y-11=0

5< MN =5MA

AD di qua A, D nén AD: 3x —y — 5 =0 (kiém tra thay diém M thudc mién trong hinh binh hanh).

Viy toa dp diém théa yéu cau bai todn la [AD :3x —y-5=0]

, 73 ,
Cau 114. Trong mat phang toa d6 Oxy, cho hinh vuéng ABCD c0 tdm O(E,Ej , diém M (6;6) thudc canh

AB va N(8;-2) thudc canh BC. Tim toa do cac dinh cta hinh vuéng ABCD.
(Trich d@é thi thir lan 1, THPT S6 3 Bio Thing, Lao Cai, ndm 2015)
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» Huéng din gidi

* Goi G 1a diém d6i xtmg ctia M qua O suy ra G(1; -3) thuéc CD
I 14 diém ddi xang cta N qua O suy ra I(-1; 5) thudc AD
Phuong trinh MI qua M nhan MO lam vecto chi phuong c6 dang 1a: 9x — 5y — 24 = 0.
Suy ra phuong trinh NE qua N va vuong goéc MI la: 5x + 9y —22 = 0.
163 39

Goi E 1a hinh chiéu ctia N trén MG suy ra E 1a giao diém NE va MG = E (a ; gj

NJ L MG
* Laico: NELMG = NE m(ki();keR) suy raJ(-1; 3)

Do d6 AD: x + 1 =0 nén OK = % . VI AK = OK nén K, O, D ciing thudc duong tron tim K duong

kinh OK c6 phuong trinh la:

(x+1)2+(y—g) =7

) 3\ 81 o
(x+1) +(y—5) _ZC{ X=-1y=6
X+1=0
Suy ra A(-1;6), D(-1; -3) suy ra C(8;-3), B(8;6)
Vi D(-1;6), A(-1;-3) loai do M thudc CD.
Viy toa dj diém théa yéu ciu bai todn la |A(-1,6), B(8;6), C(8;,-3), D(-1-3)]

* Vay toa do A va D la nghiém cua hé:

Cau 115. Trong mat phang toa dd Oxy, cho hinh vuéng ABCD ¢6 A(-2;0), C nam trén duong thing c6
phuong trinh x+y—-3=0, dudng thing MN, v6i M 1a trung diém canh BC, N 1a diém nam trén canh AD sao
cho AN = 2ND, c6 phuong trinh 7x—5y—6=0. Tim toa d6 cac dinh B, C, D.

(Trich dé thi thir S6 3, Website: mathvn.com , niim 2015)

» Huéng din giai
* Goi I 1a giao diém giita AC va MN.
Do tam giac AIN dong dang tam giac CIM nén ta co:

2AD
Al AN ~3 4 — 4
ol 3 2 AI="2Cl
Cl CM AD 3 3
2
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—6+4c_12—4cj

*DoCthuécdu&mgthéngx+y—3:0nénC(c;3—c).Suyra:|( 7

Mat khac I thudc 7x — 5y — 6 = 0 nén ¢ = 3 suy ra C(3; 0)
. .z 1
* Goi J 1a trung diém AC suyra J E;O .

2
Phuong trinh dudng tron duong kinh AC 1a: (x —%j +y’ = %

Phuong trinh dudng thang BD (trung truc ctia doan AC) 1a2x —1 =0
* Toa do B, D 1a nghiém ctia hé phuong trinh:

1Y, 25 | x=liy=2

)Y T T s 2 2

2x-1=0 x=2iy==>

X=1= 5 5
. Cex " 15 1 -5
Keét hop v6i dieu kién M 1a trung diém BC nén ta nhan: B E’E , D 5’7

2" 2

N——

. \ 15 1 -5
Vay toa do diem thoa yéu cau bai toan la B(E;Ej, C(3;0), D(—'—

Cau 116. Trong mat phing toa do Oxy, cho tam gidc ABC c¢6 dudng phén gidc trong goc A ¢ phuong trinh
d:x—y+2=0 vaduong cao ha tir B c6 phuong trinh d':4x+3y—-1=0 . Biét hinh chi¢u cta C 1én AB la
diém H(-1;—1). Tim toa do cac dinh A, B, C.

(Trich dé thi thi THPT Lé Xoay, Vinh Phiic, nim 2015)

» Huéng din giai
* Goi K 1a diém d6i xtmg v6i H qua duong phéan giac trong goc A. Khi d6 K thude duong thang AC.
Duong thang HK c6 phuong trinh: x +y +2 =0.
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d:x-y+2=0
d:4x +3y-1=0

B \d -C

Goi I 1a giao diém ciia HK va duong phan gic trong goc A thi toa d6 I 1a nghiém cua hé:

= |l (—2; 0) . Do I 14 trung diém HK nén suy ra K(-3; 1).

X—y+2=0
X+y+2=0

* Khi d6 AC qua K va vuong goc voi d’ suy ra AC:
3(x+3)—4(y-1)=0<=3x—4y+13=0

X—=y+2=0
3Xx—-4y+13=0
X+1 y+1

=|A(5;7)

A c0 toa do thoa h¢ {

* AB c6 phuong trinh —=
4x+3y-1=0 1

B ¢6 toa d0 thoa hé 4x—3y+1:0:> B 0;§
* HC c6 phuong trinh 3(x+1)+4(y+1) =0<«<>3x+4y+7=0

3x+4y+7=0 [ -10 3j
=|C
3x—-4y+13=0 3 4

& 4x-3y+1=0

C co toa d0 thoa hé {

] . 1 -10 3
Véy toa dp diém théa yéu cau bai todn la |A(5;7), B(O;gj, C( 3 4j

17 -6
cao ké tir C cét duong tron (C) tai N [? ?j Tim toa do A, B, C biét hoanh d6 diém A duong.

Cau 117. Trong mit phang toa d6 Oxy, cho tam gidc ABC cén tai B ni tiép duong tron (C) c¢6 phuong
trinh X +y* =10y —25=0. 1 1a tam dudng tron (C), dudng thing BI cit duong tron (C) tai M(5; 0). Pudng

(Trich dé thi thir THPT Nguyén Thi Minh Khai, Ha Tinh, niam 2015)

» Huéng din giai

* Ta ¢6 1(0; 5). Do I 13 trung diém BM suy ra B(-5; 10).
Taco: ZABM = ZACN (cung phu véi ZBAC ) nén A 1a trung diém cung MN.
* 1A vuong goc MN nén Al ¢6 phuong trinh [a 7x +y—-5=0
7X+y—-5=0
x> +y*-10y-25=0

y—5=-7x ) x=1 (tm)
= 5 =X =1
X“+(y—5)" =50 x =—1 (ktm)

Khi d6 toa do A 1a nghi€ém cua hé: {
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M(5;0)

* Puong thang BI: x + y— 5 = 0. Do tam giac ABC cén tai B nén C d6i xtmg v6i A qua BI

AC vudng géc Bl nén AC: x —y—-3=0.

* Goi H 1a giao diém cua BI va AC suy ra toa do H 1a nghiém cta hé:

=[H (42)

Xx—y-3=0
X+y-5=0

Do H la trung diém AC nén C(7;4)

Viy toa dp diém théa yéu cau bai todn li [A(L,—-2), B(-5;10), C(7;4)]

Cau 118. Trong mit phang toa d6 Oxy, cho hinh vudéng ABCD c¢6 hai diém M, N lan luot 1a trung diém cia

. B , (22 11
AB va BC, biét CM cat DN tai | ?;3

7 .
P (— ;1j . Tim toa d¢ cac dinh cta hinh vudng ABCD biét hoanh d§ A nhé hon 4.
(Trich d@é thi thir THPT Nghén, Ha Tinh, nim 2015)

j, goi H 1a trung diém DI, biét duong thang AH cat CD tai

» Huéng din gidi
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D P

* Ta c6 tam gidc MBC bang tam giac NCD do ¢6 MC L DN .
Vi AH 1 DN nén AMCP 12 hinh binh hanh va P 1a trung diém CD va goc ZAIP =90°
Puong thang Al vudng goc PI qua I nén c¢6 dang: 3x + 4y —22 = 0.

* Goi A(2—4a;4+3a):ﬁz(—4a—%;3a+g

a=0
_-6

2 2
Lai c6: Al =2PI @(4a+%j +(3a+§j =9&
5

a
* Néu a =0 thi A(2; 4)
. — 34 2
Néu a= ?6 thi AEE,EJ (loai)
Puong thang AP: 2x +y — 8 = 0, DN vudng goc AP va di qua I nén: AL x — 2y = 0.

Taco DNNAP=H (%gj = D(2;1) = C(51) = B(5;4)

Viy toa dp diém théa yéu cau bai todn la [A(2;4), B(5;4), C(5,1), D(2;1)]

Cau 119. Trong mat phang toa dd Oxy, cho tam giac ABC ndi tiép duong tron (C) c6 phwong trinh

([ 5Y 1y 325 . , 2 ok =T s
©): X_E + y—z = TR Duong phan giac trong goc BAC cit (C) tai diém E 0,7 . Xac dinh toa
do cac dinh cta tam giac ABC, biét duong thang BC di qua diém N(-5;2) , duong thang AB di qua diém
P(-3;-2)

(Trich dé thi thir s 2, Website: dethithudaihoc.com , ndm 2015)

» Huéng din giai

5.1 .
* Tam cua (C) 1a | [E'Zj . Vi AE la phan gidc goc BAC nén E la diém nam chinh gitta cung BC hai IE
R ) — (95,15 . 5
vuodng goc BC. Suy ra El = 21 1a mgt vecto phap tuyén cua duong thang BC.

Suy ra phuong trinh BC: 2x + 3y +4 =0.
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2
422,
* Khi do6 toa d6 B va C 1a nghiém cua hé: 2 4 16

2
+y—lj 325 {X=—2;y=0
2X+3y+4=0

*TH1: B(-2; 0), C(4; -4). TacO AB: 2x -y + 4 =0.

2 2
Khi d6 toa do A, B 1a nghiém cua hé: 2 4) 1=l oy_a
2X-y+4=0

Do B(-2; 0) nén A(0; 4)
*TH2: C(-2; 0), B(4; -4). Tacd AB: 2x + 7y + 20 = 0.

5}2 ( 1)2 325 Xx=4,y=—4
X—=| +|ly—-=| =—
2 4 16 <| _-54  _-136

Khi d6 toa do A, B 1a nghi€m cua hé: ( =
2X+y+20=0 53 53

. . (54 -136 ' '
Do B(4;-4)néntaco A E’ﬁ (khong téa AE 1a phan giac trong nén loai)

Viy toa dp diém théa yéu cau bai todn li [A(0;4), B(2;0), C(4;-4)|

Cau 120. Trong mit phang toa do Oxy, cho goi H (3; —2), | (8;11), K (4; —1) 1an luot 14 truc tAm cia dudng
tron ngoai tiép, chan duong cao ve tir A cua tam gidc ABC. Tim toa dg cac diém A, B, C.
(Trich dé thi thiv S¢ GD&DT Ho Chi Minh , nam 2015)

» Huéng din gidi

* HK = (1;1) = HK : x—y-5=0, BC:x+y-3=0
Goi M 1a trung diém ciia BC suyra IM L BC = IM :x—y+3=0

X-y+3=0
=
X+y—-3=0

* Taco: HA=2MI = (16;16) = [A(19;14)

M (0;3)

Khi d6 toa do M 1a nghiém cua hé: {
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Goi B(b;3—b) e BC = C(~b;b+3) = {EH =(3-bib=5)
CA=(19+b;11-b)
*Taco: BH L AC < BH.CA=0< (3-b)(19+b)+(b-5)(11-b)=0<b=+1
*Véib=1, taco B(l;2), C(-1; 4)
Véib=-1, tacd: B(-1; 4), C(1; 2).
Viy toa dp diém théa yéu cdu bai todn la [A(19;14), B(1;2), C(-14) hay A(19;14), B(L,—4), C(12) |

, 2.2
Céau 121. Trong mat phang toa d Oxy, cho tam giac ABC c6 trong tdm G[gigj, tam duodng tron ngoai

tiép 1(L—2), diém E(10;6) thudc duong thiang chira trung tuyén ké tir A va diém F(9;-1) thudc duong
thang BC. Tim toa do cac diém A, B, C biét B ¢ tung d6 bé hon 2.
(Trich dé thi thir lan 2, THPT Chuyén Pai Hoc Vinh, nim 2015)

» Huéng din giai

* Goi M 1a trung diém BC. Phuong trinh GE hay AM la: 4x — 7y = 0.
MeAM = M ((3+7m;2+4m) .

, {W:(7m+2;4m+4)
Taco: < __ .
FM =(7m-6;4m+3)

*Vi IM vudng goc FM nén ta co:

IM L FM < IM.FM =0 < (7Tm+2)(7Tm—6)+ (4m+4)(4m+3)=0< m=0=
*Giast Ae AM = A(3+7a;2+4a) .

GA=-2GM > a=-1=

Suy ra phuong trinh BC: x + 2y — 7 = 0. Nén B(-2b+7;b) e BC (b<2)
b=1(tm)
b =3 (ktm)

Suy ra B(5;1) nén C(1;3) vi M 1a trung diém BC.

Viy toa dp diém théa yéu cau bai todn la |A(—4;-2), B(5,1), C(1;3) |

*ViIB = IAnén (-2b+6)*+ (b +2)? =25@{
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Cau 122. Trong mat phang toa do Oxy, cho tam giac ABC vuong tai A(0; 4), I(3; 0) la trung diém canh BC.
Diém D(6; 0) thudc doan IC. Tim toa do E, F lan luot 1a tim duong tron ngoai tiép cac tam gidc ABD va

ACD.

(Trich dé thi thir lan 4, THPT Chuyén Dai Hoc Sw Pham Ha Ngi, nam 2015)

» Hudng din gidi

* Trong tam gi4c ABC, I 14 trung diém cta canh huyén BC nén céac tam giac IAB va IAC can tai L.
Goi M, N 1an luot 14 trung diém ciia AB va AC.
Ta c6 IM va EM vudng goc voi AB nén ba diém I, E, M thing hang.
Tuong tu, ba diém I, N, F théng hang. Do d6 MN cat AD tai K 1a trung diém cua AD.

* Hai duong tron (E) va (F) c¢6 day cung chung AD nén EF la trung truc cua AD
Nhu vay, E, F 1a giao diém cua duong trung truc doan AD voi IM va IN.

* Puong thang ID: y = 0. Goi B(b; 0), C(c; 0)
Taco IB =1A=1C nén b, c la nghiém cua phuong trinh
(x-3)2=9+16=25< K B 82 .matkhac, ID, IC cling chiéu nén ta nhan B(-2; 0), C(8; 0)
Suy ra M(-1; 2), N(4; 2)

* Puong thang IM: x + 2y — 3 =0, dudng thang IN: 2x —y -6 =0
Ta c6 K(3;2) suy ra duong trung tryc doan AD: 3x —2y -5 =0

Toado E 1 h h Ho2yo=d E|2 1
U - o ha = =
0a do E la nghicm cua he X+2y—-3=0 2

3X-2y-5=0
X—-2y—-6=0

=|F(7;8)

Toa dd F 1a nghiém cia hé¢ {

. . 1
Vay toa dp diém théa yéu cau bai todn la |E (2; Ej’ F(7,8)

Bv’ T~

> -

. -
-

Cau 123. Trong mat phing toa d6 Oxy, cho hinh vuéng ABCD, dudng tron duong kinh AM cit canh BC tai
hai diém B, M (5;7) va cat duong chéo BD tai N(6;2) , dinh C thugc duong thang d :2x—y—-7=0 . Tim
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toa do céac dinh cua hinh vuéng ABCD, biét hoanh do dinh C nguyén va hoanh d§ A bé hon 2.
(Trich dé thi thir sé 6, Dién dan k2pi.net , nim 2015)

» Huéng din gidi

B M C

A D
* Tir gia thuyét ta d& dang c6 duoc tam giac ANM vudng tai N
Mit khac ta c6: ZAMN = ZABN (goc ndi tiép chian cung AN )
Ma ZABN =45° = /AMN = 45°
Vay tam giac AMN vuong can tai N.
* Goi A(a:b) . Taco: NM = (-15), NA=(a—6;b—2) .
NA L NM {MW =0

Do tam gidc AMN vudng cén tai N nén ta co: =4
NA=NM NA? = NM?

a=1
(-D(@-6)+5(b-2)=0 b=1
= = Do A c¢6 hoanh do bé hon 2 nén ta nhan A(1; 1)

(a—6)% + (b—2)2 = 26 a=11
s

Lai c6: BD la trung truc cia AC, BD qua N nén ta c6 NA = NC
* Két hop véi NA = NM nén ta c6: NA = NM = NC. Suy ra N 14 tdm duong tron ngai tiép tam giac
AMC.

Goi (C) 1a duong tron ngoai tiép tam gidc AMC tam N(6:2) va bén kinh R = NA=+/26
Do d6 (C):(Xx—6)°+(y—2)* =26 . Mit khac C thudc duong thing A nén toa d6 C thoa

hé:
[(x=7
b=
2x-y—-7=0 -9 . . A A .
{(X—G)Z F(y—2) = 26<:> X:? . Do hoanh d¢ C nguyén nén ta nhan C(7; 7)
13
Vs

Goi I 1a tdm hinh vuéng suy ra 1(4; 4).
* Do BD qua | va vudng goc AC nén ta co: BD: x +y -8 =0.
Mat khac BC di qua M va C nén c6 phuong trinh: BC:y -7 =0.
B 1a giao diém ctia BD va BC suy ra B(1; 7) suy ra D(7;1) (do I 1a trung diém BD
Viy toa dp diém théa yéu cau bai todn la [AL2), B(L7), C(7;7), D(7;1))

» Binh luén : frong quda trinh gidi, néu nguoi giai khong phat hién N la tém dwong tron ngoqi tiép AMC,
thi co thé tham so toa do diem C va sw dung goc hop boi MC va AC la 45 do.
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Tuy nhién véi cach lam nay, hoc sinh phdi gidi phwong trinh bic 4, vé phwong dién chii quan thi
bai todn cé thé khéng cho C chay trén dwong thang cho triede, nhung kh id6 phdi giai phirong trinh, hé
phirong trinh ¢é thé khd rdc roi, khong kha thi trong lic lam badi thi nén tdc gia da dwa thém gia thiét C
thudc dwong thang vao trong dé.

Ciing cdn phai leu ¥ néu nguwoi gidi khéng tim B va D theo nhuw 161 gidi trén ma sir dung cdc tich vé
hieéng thi can kiém tra lai hinh vé vi sé c6 mot nghiém hinh khong théa dé bai.

Cau 124. Trong mit phing toa d6 Oxy, cho hinh vudng ABCD ¢6 x+y-5=0 la phuong trinh duong chéo
AC. Trén tia d6i cua tia CB ldy diém M va trén tia d6i cta tia DC iy diém N sao cho DN = BM. Duong
thang song song v4i AN ké tir M va duong thang song song vo1 AM ké tir N cat nhau & F(0;—3) . Xéc dinh
toa dg cac dinh ctia hinh vudng ABCD, biét diém M ndm trén truc hoanh.

(Trich dé thi thir sé 7, Dién dan k2pi.net , nim 2015)

» Hudéng din gidi
* Goi canh hinh vuéng ABCD la a. (a > 0).
Tam gidc ABM vudng tai B co: AM? =(CM +a)’+a” , Vi ND =BM = a + CM.
AADN vudng tai D c6: AN?=(CM +a)* +a’
ANCM 1 C ,tacd: MN? = AM? + AN? = ANAM vudng can tai A nén ANFM la hinh vudng.
* Tt gide AFMC c6 goc ZACM =180° — ZACB =135, va géc ~AFM =45° , nén ndi tiép trong dudng
tron duong kinh AF suy ra FC vudng goc AC.
Do d6 toa d¢ C 1a nghiém cua hé:
X+y-5=0 X=4
= =|D(4;1
{X—y—2=0 {yzl

YA Nx+v-5 0
A

N
D
% .l »
>

I

* Goc ctia AC v6i truc hoanh 1a 45° nén BC va CD sé& ¢6 phuong trinh 1a x =4 hay y = 1.
Do BC cit OX tai M nén BC: x — 4 = 0 suy ra M(4; 0).
MA vudng géc MF nén toa do cua A 1a nghiém cua hé:

X+y—-5=0 x=1
& =|AlL4
{—4x—3y+16:0 {y:4
* AD song song BCnén AD: x—1=0maCD:y-1=0nén D(1; 1)

AB song song CD nény — 4 =0 suy ra B(4; 4).
Viy toa dj diém théa yéu cdu bai todn la [A(L;4), B(4;4), C(4,1), D(L;)]
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Cau 125. Trong mit phang toa do Oxy, cho hinh chit nhat ABCD c¢6 x—2y+3=0 la phuong trinh dudng
thang chira canh AD. Trén dudng thing qua B va vudng goc véi dudng chéo AC, lay diém E(2; - 5) sao cho
BE = AC (D va E nam khac phia so véi duong thang AC). Xéc dinh toa d cac dinh cta hinh chir nhat biét
duong thang AB di qua di€ém F(4;-4) va diém D c6 hoanh do duong.

(Trich dé thi thir sé 8, Dién dan k2pi.net , nim 2015)

» Huéng din gidi

E

* Phuong trinh AB qua F vudng géc AD1a2x +y—-4=0.

2x+y—-4=0 x=1
Toa dd A thoa hé: = = A1 2
0a do A thoa h¢ {X_2y+3:0 {y:Z

* Tham s hoa toa d6 cac diém B va C ta duogc: B(b;4—2b), D(2d —3;d)
Do ABCD I hinh chit nhét nén ta c6: AB=DC = C(b+2d —4;d —2b+2)
A—cﬁ:o@{ (b—2)(b+2d =5)+(d - 2b)(9-2d) =0
BD = BE (2d —b—3)* +(d + 2b-4)* = (b - 2)* + (9 - 2b)°
{b2+6bd —25b—2d? +5d +10=0©{b=2
6b=—-d?+4d +12 d=4
Viy toa dp diém théa yéu cau bai todn la [A(L;2), B(2;0), C(6;2), D(5;4)]

* Theo dé bai ta co: {

. 59 35
Cau 126. Trong mit phing toa do Oxy, cho tam giac nhon ABC c6 H (E,Ej 1a tryc tam, M EE,E] la
L 111 N 2
trung diém cua BC, P E’E ) Q(6; —1) lan luot 1a cac diém thudc AB, AC. Tim toa do cac dinh ctia tam

giac ABC.

(Trich dé thi thir sé 9, Dién dan k2pi.net , nim 2015)

» Huéng din gidi cach 1:
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* Goi AD la duong kinh dudng tron ngoai tiép tam gidc ABC.
Xét AB vudng géc BD va CH vubng géc AB suy ra BD // CH.
Tuwong tu ta c6: BH // CD suy ra ra BHCD la hinh binh hanh.
Suy ra M 1a trung diém HD.
* Goi P’ 1a giao diém PH va AC. Theo dé bai, ta c6 : HP.HM =0 = HP 1 HM
Suy ra céc tir giic DPHD va CDHP ndi tiép duoc
= /DPH = /DBH = /DCH = ZDP'H = ADPP" can tai D
Suy ra HP = HP’. Toa d¢ P(3; 10).
* Phuong trinh AC: 3x +y—17=0.
Thay ngay PM = Q = PM //AC = P la trung diém AB.

11
Toado D (E ; Ej . Goi A(a; 17 — 3a) thudc duong AC suy ra B(1 —a; 3a — 6).

a=23 (tm)
* Tacd: BABD =0 < (1—2a)[a—1)+(6a—23)(E—3a)=0@ 2a’-11a+15=0< 5
2 2 a=§(ktm)

Viy toa dp diém théa yéu cau 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 — ).

@z(a—i;b—gj
2 2

Tacod: <. )
Bz(a—E;b—gj

* Ta co H 1a tryc tam tam giac ABC nén:

e

QCHB=0 (a—%}(—B—a)+(b—%)(6—b)=o
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a’+b*-a-6b+3=0 (1
= _
a+p?+ 220 =39
2 2 2
* Lay (1) trir (2) ta dugc —a + 3b = 11 suy ra a = 3b — 11 thay vao (1) ta dugc:
b=3=a=-2
10b* -75b+135=0 <= 9 5
b:§:>a=§

*Véi a=-2,b=3= B(-2;3), C(5;2) = A(3;8)

2 2 2'2
Viy toa dp diém théa yéu cdu bai todn la [A(3;8), B(-2;3), C(5;2)]

* Voi a:g, b=§:> BF;EJE H (loai)

Cau 127. Trong mit phang toa do Oxy, cho tam gidc ABC vudng tai A, dinh B(-5;2) , phuwong trinh duong
thang AC 1a: AC:x—y—1=0 . Trén tia BC ldy diém M sao cho BM.BC = 48. Tim toa d diém C biét rang

tam giac AMC c6 ban kinh dudng tron ngoai tiép bang \/]5 :
(Trich dé thi minh hoa lin 1, \Website Moon.vn , nam 2015)

» Huéng din giai

* Gia st E 1a giao diém ciia AB va duong tron (C) ngoai tiép tam giac AMC.
Khi d6 ta c6 EC 1a duong kinh vi goc EAC bang 90 db.
T giac AEMC 1a tir gidc noi tiép nén goc EMC bang 90 db.
* Theo phuong tich ta c6: BM.BC = BE.BA =48
BM AB
SE “Bc
* Phuong trinh AB la: x + y+3 =0. A la giao diém cua AB va AC nén toa do A thoa hé:

3=0 =-1
{x+y+ <:>{X 2:> A(-1,-2)
y=-

Xx—y-1=0

Hay ta c0: cos Z/ABE = = BC.MB = BABE =48

* Khi d6 d0 dai AB =4+/2 = BE =6+/2

(. == 3= .
Taco: BE==BA=|E(@;-4)| . Goi C(c; c— 1) thuoc AC.
: (c;e—1)
c=-3=C(-3;-4)

Tacd EC=2R=2J10 < (c-1)?*+(c+3)’ =40 <
V1o =D+ e+3) {c=5:>C(5;4)

Viy toa dj diém théa yéu cdu bai todn la [C(-3;—4) hay C(5;4)|
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Cau 128. Trong mit phang toa d6 Oxy, cho hinh vuéng ABCD, goi M 1a trung diém cua canh BC, N 1a
diém trén canh AC sao cho AC = 4AN, diém N thudc dudng thing 3x + y t 4 = 0. Phuong trinh duong
thing MD: x — 1 = 0. Xac dinh toa d6 dinh A cta hinh vuéng ABCD, biét khoang cach tir A dén dudng
thang MD bang 4 va diém N c6 hoanh d¢ am.

(Trich dé thi thir THPT Quynh Luwu 2, nim 2015)

» Huéng din giai

D

*Taco: AIMC [ AIDA= IA ID DA 2:>E=E

IC IM MC I 8

Suyrad(N;MD):gd(A;MD)zz
5 5 ~ (km) 31
*GidsuN(n; 3n—4). To d(N;MD) == < n-1-= =|N| —:;=
2 2 -3 2 2
n:?(tm)

52

Lai do tam giac MND vudng cén tai N suy ra DN = \/Ed (N;MD) = N

Nén cac diém D va M la giao diém cta duong thing DM va dudng tron tdm N béan kinh

5
DN :T\/_ hay toa do cac diém d6 1a nghiém cua hé:
x=1
Xx-1=0
, , y=3 D(L3), M(L,-2)
3 1 =N =
xS Y5 =26 {x=1 D-2),M(L3)
y=-2

BT = 2TV Dy~ 5
* TH1: D(L3), M(L-2). T DI =2IM :>I(1 ?j va IN :glA:>

DT = 21V A) L 5
* TH1: D(L-2),M (%3). Ta DI =2IM = | {LEJ va IN :§IA:

Viy toa d diém théa yéu cdu bai todn la |A(—3; 1) hay A(-3; O)|

Cau 129. Trong mat phing toa d6 Oxy, cho hinh thang can ABCD (AD // BC) ¢6 phuong trinh duong thang
AB: X — 2y + 3 = 0 va duong thang AC: y — 2 = 0. Goi I 1a giao diém cua hai duong chéo AC va BD. Tim
toa dd cac dinh cta hinh thang can ABCD, biét 1B = IAV/2 , hoanh do I16n hon — 3 va diém M (-1 3) thudc
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duong thing BD.
(Trich dé thi thir THPT Chuyén Lé Quy Pén, Binh Dinh, ndm 2015)

» Huéng din gidi
A D

B C
* Ta c6 A la giao diém ctiia AB va AC nén A(1; 2).
Lay diém E(0; 2) thuéc duong thang AC.
Goi F(2a — 3; a) thudc duong thfmg AB sao cho EF // BD

Khi do: I;: _AE _ EF _ﬂ:ﬁ: EF = AE2

Al AE Al
a=1
Suyra (2a-3)°+(a-2)°=2< !
5

*Véi a=1= EF = (-L1) 1a vecto chi phuong ctia duong thang BD. Nén chon vecto phap tuyén cia
BDIlan= (L-1) , phuwong trinh BD: x —y + 4 =0.
Khi do 1 1a giao diém ctia BD va AC nén toa do I 1a nghiém cua hé:
y—-2=0 X=-2
= =1(-2;2
PRIt
Mat khac B 1a giao diém BD va AB nén toa d6 B 1a nghiém cua hé:

_2y+3=0 [x=-5
{X y @{X = [B(5-)
y=-

X—y+4=0

— -IB— — 3 3
*Taco: IB=——ID=—/2ID= D(——Z;—+2]
aco D N RN

Va T:%T:_ifj c(-3v2-22)

R —

11 7 , .
*Voi a= T = EF = (g ; gj la vecto chi phuong ctia duong thang BD. Nén chon vecto phap tuyén cia

BDIan=(L-7), phuong trinh BD: x — 7y + 22 = 0.
Khi do6 11a giao diém cua BD va AC nén toa do I 1a nghi¢ém cua h¢:

y-2=0 X=-8 .
1(-8;2)((l
{x—7y+22:0®{ _p = (182 (loai

y

_2'

B

Vay toa dp diém théa yéu ciu bai todn la | AL 2), B(-5;-1), C(-342-2;2), D(

Sl
o

2 3 2
Cau 130. Trong mit phing toa do Oxy, cho tam giac ABC c6 H Ia tryc tim, C [3; Ej , duong thang AH c6
phuong trinh 2x—y+1=0, duong thang d di qua H, cit duong thang AB, AC lan luot tai P va Q ( khac
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diém A) thoa min HP = HQ va c6 phuong trinh 2x—3y+7 =0. Tim toa do cac dinh A va B
(Trich dé thi thir lan 5, THPT Chuyén Pai Hoc Sw Pham Ha Néi, nam 2015)

» Huéng din giai

AH: 2x -y +1=0
PQ:2x -3y +7=0

B C
* Qua C ké dudng thang song song va cat AB tai N, cat AH tai K, do HP = HQ nén KC = KN.
Goi M 1a trung diém ciia BC. Ta c6 KM // AB, suy ra KM vudng goc v6i CH nén M 14 tryc tim
tam gidc CHK. Nhu vay xac dinh dugc K, M nén suy ra xac dinh duoc toa do A va B.
* Puong thang CK: 4y — 6y —3 = 0.
Toa d6 diém K 1a nghiém cua hé phuong trinh:

-9

X=—
4x—-6y—-3=0 -9 —
y 8 K 9; 5
2x—-y+1=0 -5 8 4

=7

, =21
Do K Ia trung diém CN suy ra N (T ; —4j . Toa d§ H 1a nghiém cia h¢ phuong trinh:

2x—-3y+7=0 x=1
= = H (13)
2Xx-y+1=0 y=3

* Puong thang qua H vudng goc d: 3x + 2y —9=0
Puong thang qua C vudng goc voi AH: x + 2y — 6 =0.
Toa do M la nghi¢m cua h¢ phuong trinh:

{3x+2y—9:0 X=

3

= 2:> M(s_g) suy ra B(0; 3)
X+2y—-6=0 9

4

24

* Puyong thang BN: 4x — 3y + 9 = 0. Toa do A 1a nghiém ctia hé:

2x—y+1=0 X=3
= =|A(37)
4x-3y+9=0 y="7

Viy toa dé diém théa yéu cdu bai todn la |A(3; 7), B(G; 3)|

Cau 131. Trong mdt phing toa d6 Oxy, cho hinh vudng ABCD c6 C(2; -2). Goi diém I, K 1an luot 14 trung
diém cua DA va DC; M(-1; -1) la giao cua BI va AK. Tim toa d6 cac dinh con lai cta hinh vuéng ABCD
biét diem B c6 hoanh d¢ duong.

(Trich dé thi thir lan 2, THPT Hién Pa, Phii Tho, nam 2015)
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» Huéng din gidi

D K C
* Goi J 14 trung diém ctia AB. khi d6 AJCK 14 hinh binh hanh = AK // CJ.
Goi CJ] MBM =N = N la trung diém ciia BM.
Chimg minh dugc AK _L BI tir d6 suy ra tam giac BMC la tam giac can tai C.
*Taco MC (3-1) = |MC| = +I0 = CM=BM = AB = 10
* Trong tam giac vuéng ABM cé

N3

AB? = BM.Bl = BM A/AB’ + Al ? :BM.AB7:BM =22

= B 1a giao cua hai dudng tron (C; \/B) va (M; 24/2).
(x—2)" +(y+2)" =10
(x+1)2 +(y+1)2 =8
* Phuong trinh duong th'fmgq ABcodang: x-3y+2=0.
Phuong trinh duong thing AM c6 dang: x +y +2 =0.
= A(-2;0). Taco BA=CD = D(-1-3).
Viy toa dp diém théa yéu cau bai todn li [A(-2;0), B(1), D(-1-3)]

Toa d6 diém B thoa man: { =B(1; 1).

Cau 132. Trong mit phang toa do Oxy, cho hinh thoi ABCD c6 dudng chéo AC nam trén dudng thang
d:x+y-1=0. Diém E(9;4) nam trén duong thang chta canh AB, diém F (—2;—5) nam trén duong

théng chita canh AD, AC =22 X4c dinh toa d6 cdc dinh ctia hinh thoi ABCD biét diém C c6 hoanh d¢
am.
(Trich dé thi thir lan 2, THPT Yén Phong 2, Bic Ninh, nam 2015)

» Huéng din giai

B
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* Goi £’ 1a diém ddi xtmg v6i E qua AC, do AC 1a phan giac ciia goc BAD nén E’ thugc AD. EE’ vudng
goc v6i AC va qua diém E (9; 4) nén c6 phuong trinh x—y-5=0.
X—y-5=0 {x =3
&

=1(3;2)
X+y-1=0 y=-2

Goi | 1a giao ctia AC va EE’, toa d0 | 1a nghiém hé {

Vi | 1a trung diém cua EE’ nén E'(-3;-8)

* Puong thang AD qua E'(-3;-8) va F(—2;-5) ¢ VTCP la E'F = (1;3) nén phuong trinh 1a:

3(x+3)—(y+8)=0<>3x—y+1=0.Diém A= ACNAD = A(0;1).

*Giastr C(c;1—c). Theobaira Ac =22 = c?>=4<c=2;c=-2.
Do hoanh d6 diém C am nén C(-2;3)

* Goi J 1a trung diém AC suy ra J(=1;2) , duong thang BD qua J va vudng goc véi AC c6 phuong trinh

x—y+3=0.Do D=ADNBD = D(;4) = B(-3;0)
Viy toa dj diém théa yéu ciu bai todn la [A(0;1), B(-3,0), C(-2;3), D(L4).]

Céau 133. Trong mat phéng toa d¢ Oxy, cho hinh vuong ABCD c6 dinh A(2; 2). Biét diém M(6;3) thude
canh BC, diém N(4; 6) thudc canh CD. Tim toa d¢ dinh C.

(Trich dé thi thir lin 1, THPT Qudng Xwong 1, Thanh Héa, nim 2015)

» Huwéng din giai cach 1:
9 .

* Goi | (5;§j 1a trung diém ctia MN. Do géc ZMCN =90° nén C thudc duong tron tAm I dudng Kinh
MN. Vi CA la phan gidc ciia goc ZMCN nén CA giao v6i duong tron tai diém E 1a diém chinh gifra ctia
cung MN (khong chira C) A va E ndm cung phia so voi MN.

Suy ra E 1a giao diém ctia duong tron (I) va trung truc ciia MN.
9)" 13

* Phuong trinh duong tron: (1) :(x—5)° +(y —Ej =7

Phuong trinh duong trung tryc cia MN: 4x — 6y + 7 = 0.
* Ta c6 toa d6 diém E 1a nghiém cua hé:

4X—6y+7=0 ng ng

2 =S ha
(x-5y+[y-2] -1 1Y) g
2 4 y=E y=5

22
* Phuong trinh AE: x —y = 0. Do C 13 giao diém tht hai cta (I) va AR nén toa do C(6; 6)
Viy toa dé diém théa yéu cdu bai todn la |C(6;6)

7.7
Do A, E cung phia so vd1 MN nén ta nhan E( ; )
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» Huéng din gidi cach 2:
* Goi vecto phap tuyén ciia BC 1a n= (a;b), (a®+b? >0) suyraBC: ax + by —6a—3b=0
CD di qua N(4; 6) va vudng goc vai BC suy ra phuong trinh CD: bx —ay + 6a—4b =0
|[4da+b| |d4a-2b| b=0
= =
JaZ+b? a’+b? [b=8a
*TH1:b=0,tachopna=1.KhidoBC:x-6=0,CD:y-6=0.
Suy ra C(6; 6), phuong trinh MN: 3x + 2y — 24 = 0. Kiém tra A va C khac phia d6i v6i MN nén ta
nhan C(6; 6)
*TH2: b=8a,tachona=1suyrab=8.Khd6BC:x+8y—-30=0,CD: 8x—-y—-26 =0.
238 214 .
Suyra C (Egj , loai do A va C cung phia d61 véi MN.
Viy toa dp diém théa yéu cau bai todn la |C(6;6)

*Taco: d(A;BC)=d(A,CD) &

Cau 134. Trong mit phang toa do Oxy, cho duong tron (C):x* +y? = 2x, tam giac ABC vudng tai A co
AC 12 tiép tuyén cuta (C) trong d6 A 12 tiép diém, chan duong cao ké tir A 1a H(2; 0). Tim toa d6 dinh B cua

tam gidc ABC biét B co tung d6 duong va dién tich tam giac ABC bang % .

(Trich dé thi thir sé 1, Tap chi Todn Hoc va Tuéi Tré, nim 2014)

» Huéng din gidi
* Do tam giac ABC vuong tai A ¢6 H thudc (C) va AC tiép tuyén cua (C) nén ta co:
B thudc duong tron duong kinh AB, AC 2Suc _ 2 = BH AB’
u 0 , = = —_— —_—— —
AB 3 JAB? + AC?

* Gia su B(a; b) cob>0.

NG

a:
Bl =1 2api
Khi do: (@-1y+b =1 B(l;ﬁj

=
BH=+3 |(@-2)?%+b*=3 2" 2
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1@]

2 2

Viy toa dé diém théa yéu cdu bai todn la B(

R . . 2 1
Cau 135. Trong mat phang toa d6 Oxy, cho hinh thoi ABCD c¢6 tam I(2; 1) va AC = 2BD. biém M (0;§j

thudc dudng thing AB, N(0;7) thudc dudng thang CD. Tim toa d diém P biét BP =5BI véiB ¢6 tung do

duong.

(Trich d@é thi thir sé 2, Tap chi Todn Hoc va Tudi Tré, nim 2014)

» Huéng din gidi

D
. 1
* Phuong trinh duong thang AB qua M c6 dang ax+ b[y —5] =0, (a*+b*>0)

Suy ra phuong trinh dudng thing CD qua N va song song AB 1a: ax + b(y —7) =0
* Do duong thang AB va CD d6i xiémg nhau qua tim I, nén ta co:

2b

2a+—|=|2a—6Db|
3

d(1;AB)=d(I;CD)
I nam giua ABvaCD (2a+2_:j(2a—6b) <0

< 3a=4b
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Tachona=4nénb=3.Khido AB:4x+3y-1=0
* Do ABCD Ia hinh thoi nén AC vuéng BD.

Taco: tan ZABI :ﬂ:£:2:>cos(AB;BD):i
BI BD J5
Phuong trinh BD qua I ¢6 dang: m(X—2)+n(y—1)=0 (m*+n* >0)
Do d AB:BD)= —=—<1lIm“+24dm+4n° =0
Y N 1im = -2n

*Voim=-2ntachonn=1m=-2
Véi llm=-2ntachonn=11,m=-2
Khi d6 phuong trinh BD tuwong tmg la 2x —y -3 =0hay 2x — 11y + 7 = 0.
-13

Do B ¢6 tung d6 duong va B ciing 13 giao diém cua AB va BD nén B(?’Ej

Theo gia thiét BP =5BI = |P (%-E]

5'5

.1
5'5

Viy toa dp diém théa yéu cau bai todn la P(

Cau 136. Trong mit phang toa do Oxy, cho tam gidc ABC ndi tiép duong tron (C) c6 phuong trinh 1a

(C):(x=2)+(y-3)*=26, G (1;%) 1a trong tAm tam giac va M (7;2) nam trén duong thang di qua A va

vudng goc voi dudng thang BC, M khac A. Tim toa do cac dinh ciia tam giac ABC biét tung d6 cua diém B

16n tung do cua diém C.

(Trich dé thi thir sé 3, Tap chi Todn Hoc va Tuéi Tré, nim 2014)

» Huéng din gidi
A

M A’
* Goi I 1a tAm cuia duong tron (C), E 1a trung diém BC va H 13 truc tdm tam giac ABC.
K¢ duong kinh AA’ cua duong tron (C).
Ta c6: BA’ // CH, CA’ // BH nén BHCA’ 1a hinh binh hanh.
Suy ra E 13 trung diém A’H do d6 IE 1a duong trung binh cua tam gidc H'AA
IE 1 EG

Nén — == =—
AH 2 GA

* Do d6, ta c6: AGIE 0 AGHA= ZAGH = Z/EGI = G, H, | thing hing nén GH =—2GI
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Xy —1=-2(2-1) « =1
510 A A H ;
Ma 1(2; 3) nén ta co: .. _§_2[3_§]:>{ s =[H(L2)]
3 3
* Mit khac M thudc (C) va A, H, M thang hang.
Lai c6 ZBHM = ZAHB'= Z/ACF = /BMH = AMBH céan tai B nén BC la duong trung truc cua
doan HM. Ta ¢6 F(3; 2) va HM = (8;0) =8(1;0) nén phuong trinh BC: x — 3 =0.

. e x-3=0 x=3 x=3
* Toa do B, C la nghiém cua h¢: ) ) = hay
(x=2)"+(y-3)" =26 |y=-2 y=8

Do B ¢6 tung d6 16n cta C nén ta nhan B(3; 8), C(3; -2)
Phuong trinh HM: y — 2 = 0 nén tga d0 A 1a nghiém cua hé:

y-2=0 _ |
{(X—2)2+(y—3)2=26©{ y=2 =[A32)

Viy toa dj diém théa yéu ciu bai todn la |A(=3;2), B(3;8), C(3;-2)]

Cau 137. Trong mit phing toa do Oxy, cho tam giac ABC ndi tiép duong tron (C) c6 tam 1(1;—2), bén
kinh /17 va duong thang BC c6 phuong trinh 3x—5y—30=0. Biét tryc tim H cta tam giac thuoc duong
thing d:5x—3y—24=0. Chimg minh ring AH =2IM v&i M 1a trung diém doan BC va tim toa do cac
dinh cua tam giac ABC.

(Trich dé thi thir lin 3, Website: ViettelStudy.vn , nam 2015)

» Huéng din gidi

* Ké duong kinh AA’ cia duong tron (I) suy ra IM 1a dudng trung binh cua tam gidc HAA’
Suy ra AH = 2IM nén AH =2IM
3x-5y-2=0 x=0 x=5
) ) = hay
(x-1)"+(y+2)" =17 y=-6 y=-3
Suy ra B(0; -6), C(5; -3) hay C(0; -6), B(5; -3).

2 5. -9 .
* Trung diém M cua BC c6 toa do0 M (E,?J . Truc tdm H cua tam gidc thudc duong tron (C’) 1a anh

* Toa d¢ B, C la nghiém cua hé: {

ctia (C) qua phép tinh tién Tzwz(s__s) .
T biéu thirc toa d6 cua phép tinh tién suy ra phuong trinh duong tron (C*) ¢6 tam 1(4;-7) la:

(CY:(x=4)° +(y+7)* =17
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* Vay H 4 giao diém cua duong tron (C”) va duong thang co phuong trinh 5x — 3y — 24 = 0.
5x—-3y—-24=0 X =23 x=0
5 ) = ha
(x=4) +(y+7) =17 " |y=-3 y=8
Suy ra A(0; 2), A(-3; -3).

Nén toa do H thoa hé: {

Viy toa dé diém théa yéu cdu bai todn la
A(0; 2), C(0;-6), B(5;-3) hay A(-3;-3), C(0;-6), B(5;-3)

{A(O; 2), B(0;-6), C(5;-3) hay A(-3;-3), B(0;-6), C(5;-3)

Cau 138. Trong mit phang toa do Oxy, cho tam giac ABC (AB < AC) ¢6 1(~1;0) tim dudng tron ngoai
tiép. M (3;3) 1a mot diém nam trén dudng trung truc cia canh BC. N(2;4)1a diém nam trén dudng thing
chtra duong phan gi'f'lc trong goc B cua tam giac ABC va thoa man AN = CN. Pudng thang BC di qua
D(L 4) va tung do diem B 16n hon tung d6 diém C. Tim toa dd cac dinh A, B, C.

(Trich d@é thi thir lin 5, Website: ViettelStudy.vn , ndm 2015)

» Huéng din gidi

*Tacd IM =(4;3), IN=(3;4) = IN =5
Tur gia thiét suy ra IM, IN lan luot 1a duong trung tryc ciia BC, AC.
Pudng thing BC di qua D(1; 4) nhan IM  1am vecto phép tuyén nén ta c6 phwong trinh:
IBC :4x+3y-16=0

* Goi N, la diém chinh giita cung nho AC suy ra N,thudc dudng trung truc canh AC va N, thude
duong phan giac trong cua goc ABC suy ra N, trung véi N.
Suy ra N thudc dudng tron ngoai tiép tam giac ABC.
Puong tron ngoai tiep tam giac ABC co6 tam I(-1; 0) va ban kinh IN = 5 nén c6 phuong trinh:
(x+1)* +y* =25. Toa d6 B, C la nghiém cta hé phuong trinh:

2

X+3y-16=0 X =4 =z
) = hay

(x+1) +y*=25 y= 24

y=g

2 24
Vi tung d6 B 16n hon tung d6 C nén ta nhan B (g ; ?j, C(4;,0)

* Puong thang AC di qua C nhan IN' 1am vecto phap tuyén nén c6 phuong trinh:
AC:3x+4y—-12=0. Toa dd A la nghiém ctua hé phuong trinh:
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& hay

3x+4y-12=0 X=4 X:?
(x+1)2+y2 =25 y

I
o
N
AN NN

* Vi A khac C nén A(—?].Z’Z_;j , thir lai thoa man diéu kién AB < AC.

Viy toa d¢ diém théa yéu cau bai todn la A[—?ﬂ;25_4j’ B(%;%}, C(4,0)

Cau 139. Trong mit phang toa d6 Oxy, cho (C,):(x—2)? +(y—3)? =45 1a duong tron ngoai tiép tam giac
ABC. Puong tron (C,) c6 tam K (=1;-3) cat dudng tron (C,) theo mot day cung song song véi AC. Biét
dién tich tr gidc AICK bing 30~/2, chu vi tam gidc ABC bing 10410, trong d6 I 1a tim dudng tron (C,) .

Tim toa d6 diém B, biét B ¢6 hoanh d6 am.
(Trich d@é thi thiv THPT Tiéu La, Quing Nam, nim 2015)

» Huéng din gidi

AI
*(C.) Cotam 1(2;3),R =IK =35 . Nhan xét K(-L-3) < (C))
Goi MN =(C,) " (C,) = MN L IK. Ma AC//MN = AC L IK
* Do d6: Suex =¥=30\/§: AC =410
Lai c6: AB+ BC +CH =10+/10 = BA+ BC = 6+/10(1)

*Keé AA’ la duong kinh cia (C ) ; goi E=IKNAC

= IE:%A'C :% AA? — AC? =%\/(e‘,\/§)2—(4\/1_0)2 -5

= IK =3IE = E(L;1)
* AC qua E(;1),AC L IK=>ptAC:x+2y—3=0 Nhuviy: A C la giao diém cia AC va (C)

= A@-42;1+22),C(1+4/21-24/2)
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Giai hé gdm (1) va (C), taco: B %—3\/3_;12 +23‘/§J

Vay toa dp diém théa yéu ciu bai todn la |B E -3J3; %J

Cau 140. Trong mit phing toa dd Oxy, cho hinh vuéng ABCD c6 dinh A(3;-3), dinh C nam trén dudng
théng d:2x+y+1=0. Goi M la trung diém canh BC, N 1a diém thudc canh AD sao cho AD = 4ND. Tim
toa do cac dinh con lai cua hinh vuéng ABCD, biét dudong thing MN ¢6 phwong trinh 4x—y—3=0

(Trich d@é thi thir lin 5, THPT Lé Xoay, Vinh Phiic, nim 2015)

» Huéng din gidi

B

d:2x+y+1=0

Idx-y-3=0
* Goi I 1a giao diém AC va BD, J 1a giao diém ctua AC va MN. Khi d6 J thudc doan AC.
Ta c6 hai tam giac MCJ, NAJ dong dang (g — g).

) _Me 2[5 S g

Suyra —=
Al AN 3

Al =(x-3y+3

*Pat C(t—2t-Ded, Jcy) =1 D =X=3Y+3)

AC = (t-3;2—21)

3 6+ 3t
X=3==(t-3) X =
o () 5 - 5 J(6+3t;_9+6t]
946t 5 ' 5

3
+3=202-2t =
y 5( ) y c

6+3t) 9+6t
Do J thugc MN 4 + -3=0ct=-1<|C(-11
o J thude MN suy ra ( d j g (&)

*BD qua I(1; -1) vudng goéc AC nén c6 phuong trinh BD: X -y —-2=0
b=3

Dit B(b; b—2). Khid6 IB=1IC < (b-1)°+(b-1)°=8 < {b 4

* Vi b =-1suy raB(-1; -3) cun phia vdi C so vdi MN (khong thdéa man)
Vi t =3 suy ra B(3; 1) khac phia véi C so voi MN (thoa man) suy ra D(-1;-3)

B(3;1), C(-11), D(-L-3)

Viy toa dp diém théa yéu cau bai todn la
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Cau 141. Trong mit phang toa do Oxy, cho tam gidc ABC c6 ban kinh dudng tron ngoai tiép 1a 3J5 . Piém
M(1;3) dugc xéac dinh: MB =—2MA , diém N(3; -1) thudc dudng thang AC sao cho MN song song BC. Dinh
B thugc duong thang d c6 phuong tr1nh x +y =0 va hoanh d6 diém B 16n hon — 4. Viét phuong trinh duong

tron ngoai tiép tam giac ABC.

(Trich dé thi thir lan 2, THPT Péng Anh, Ha Ngi, nim 2015)

» Hudng din gidi

B C
*Taco: MN =25.BC song song MN, M thudc doan AB sao cho AB = 3AM

Taco BC=3MNsuyra BC = 65
6v5

* Lai co: I_3C 2R Y2 6 /5=sinA=1= A=90°
SINA sin A

Vay duong tron ngoai tiép tam gidc ABC 1a duong tron dudng kinh BC.
*Taco: Bed:x+y=0=B(t;-t) (teR,t>-4)

1
o3t 3t
A 1_1 - 2
I I B
__ 3 9+t
yA_ _1 - 2
3

* AM L AN = AM.AN =0 voi AM (% :t2 3j,m(%;—tgllj

_ -3 (—t— t=-3
Do do6: (t 1)(t+3j+( ¢ 3)( t 11j=0c> .
2 2 2 2 t =-5(Loai)
Vé6it=-3tacd B(-3;3), A(3;3) ; AC=3AN = C(3;-9)
Pudng tron dudng kinh BC ¢6 tam 1(0;-3), ban kinh 3v5 ¢6 pt 1a x* +(y-9)” =45

Viy phuwong trinh dwong tron théa yéu cdu bai todn la |(C): x> +(y —9)2 =45

J10

Cau 142. Trong mit phing toa do Oxy, cho hinh binh hanh ABCD ¢6 BD = r AC . Biétrang M (-2;-1)
, N(2;-1) lan luot 14 hinh chiéu ctia D xudng cac duong thang AB, BC va duong thing x—7y =0 di qua A
, C. Tim toa d¢ diém A, C.
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| (Trich dé thi thii Ién 3, THPT Chi Linh, Hii Duwong, nim 2015) |
» Huéng din giai

N(2;-1)

* Goi I 1a giao diém cua AC va BD=I(7y;y)
Do tam gidc BDM va BDN vuong tai M, N nén

IM = IN =%@\/(7y—2)2+(y+1)2 = J(Ty+2)2 +(y+1)? < y=0=1(0;0)

*KhidéBDzzuvl:2\/§:>AC=LBD=5\/§:>|A=|C:£:ﬂ
J10 2 2
X—7y=0 x:Z X:_Z
* Toadd A, C thoa mén hé phuong trinh ¢ . 25 < ihoe_ic i
X +yi=— _1 _ 1
2 y=3 y=-3
: 7 1, .71 71 7 1
Vay toa d6 2 didm A(-—;—=),C(=:=) hoic A(=;=),C(——:—=
dy toa do 2 diem A(-2;-2).C(5:7) hode AS:2).C(=2:-7)

Viy toa dp diém théa yéu cau bai todn la A(—Z;—EJ,C[Z'E) hay C(—Z'—Ej, A(Zl)

Cau 143. Trong mat phfmg toa do Oxy, Chp tam giac nhQQ ABC, goi E, F 1an luot 14 hinh chiéu cua cac dinh
B, C 1én cac canh AC, AB. Cac duong thang BC va EF lan lugt ¢ phuong trinh 1a BC: x—4y-12=0 va
EF :8x+49y—-6=0, trung diém I cia EF nam trén duong thing A:x-12y=0. Tim toa d6 cic dinh cua
tam gidc ABC biét BC =24/17 va dinh B c6 hoanh d¢ am.

(Trich dé thi thir lan 3, THPT Hai Ba Trung, Hué, niam 2015)

» Huéng din giai
. A A . A . , 6 72 6
*Vilthuoc A nén I(12m; m) ma I thuoc EF néntaco M=—=1| —;—
145 145 145
Goi d 1a dudng thang di qua I va vudng goc EF nén d: 49x — 8y —24 =0
Puong thang d cit BC tai trung diém M cua BC, do vay M(0; -3).
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*Taco: B(4b+12;b), BM = \/(4b +12)* +(b+3)* = J17 néntaco phuong trinh:
b=-2
(4b+12)* + (b +3)* =17 <170 +102b +136 =0 = {b _4
Ta chon B(-4; -4) suy ra C(4; -2).

* Lay E(e; 6

povay E[ i ). [ i ge ey 22 ) £ 2]
5 5 29 '29 5 5 29 '29
16 2] F[ —64 14

* Voi E(— —
55 29 '29

—:ej .Tacé: BEEC=0.

J TacOBE:x-2y-4=0,CF:2x+5y +2=0.

Suy ra A(% ; _710] (loai vi AB.AC < 0= cos(AB; AC) <0= /A>90°

16 2) E( —64 14

*Voi F(— —
5 5 29 '29

Suy ra A(0;6). (thoa man)

jTacoBE 5x—-2y+12=0,CF: 2x+y-6=0.

Vay toa dp diém théa yéu cau bai todn 13 A(0;6), B(—4;4), C(4,-2)

Cau 144. Trong mit phing toa do Oxy, cho hinh thang ABCD vuéng tai A va B, c6 BC =2AD, dinh
A(—3; l) va trung diém M cta doan BC nam trén duong thang d : x —4y —3=0. Tim toa d cac dinh con
lai ctia hinh thang ABCD, biét H (6;-2) 1a hinh chiéu vuéng géc cua B trén duong thang CD.

(Trich d@é thi thir THPT Quang Trung, Can Tho, nim 2015)

» Huéng din giai
* Tir gia thiét ta c6 ABMD 12 hinh chir nhat. Goi (C) 1a dudng tron ngoai tiép ABMD .
BH LDH = He(C) = HALHM (%)
Med:x—4y-3=0 = M(4m+3; m) va AH =(9;-3), HM =(4m-3; m+2)
Ta c6: (*) < AH.HM =0 < 9(4m—3)-3(m+2)=0<m=1 suy ra: M(7;1).
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* ADCM Ia hinh binh hanh = DC di qua H (6;-2) va c6 mét vecto chi phuong AM = (10;0)
= Phuong trinh DC:y+2=0.
*DeDC:y+2=0= D(t;-2), AD=(t+3;-3), MD=(t-7;-3)
t=-2=D(-2,-2)

AD L DM < ADMD =0« (t+3)(t-7)+9=0<
t=6=D(6;-2)=H (ktm)

*Goil =AM NBD = | latrungdiém AM = 1(2;1)
| 1a trung diém BD = B(6;4).
M 1a trung diém BC= C(8;-2)

Viy toa dj diém théa yéu ciu bai todn la |B(6;4), C(8,-2), D(-2;-2)|

Cau 145. Trong mit phang toa dd Oxy, cho tam gidc ABC vudng tai A, c6 B(=2;1) va C(8;1) . Puong tron
noi tiép tam giac ABC c6 ban kinh r = 3J5-5. Tim toa do tdm I ctia duong tron ndi tiép tam giac ABC,
biét tung d6 diém I 14 s6 duong.

(Trich dé thi thiv S¢ GD&PT Quéing Nam, nim 2015)

TN

IANAVAIRNY

» Huéng din gidi

* Goi p 1a ntra chu vi tam giac ABC. Ta co BC =10
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Goi M, N lan luot 1a cac tiép diém trén AB va AC.
Tacdp=BC+AM=BC+r=10+3v5-5=5+3/56=S=pr=20

*GoiAH=htacod: S=%BC.h=20:>h=4.

Do r=3V5-5 nén tam I ndm trén cic duong thang song song BC, cach BC mot khoang bang r,
ma tung do I dwong nén I ndm trén duong thang y = 3V5 -4 va didm A nim trén y=>5.
* Goi J 1a trung diém BC suy ra J(3; 1) va BC = 2JA nén A(0; 5) hay A’(6;5).
Ta xét A(0; 5) va c6 phuong trinh AB: 2x —y+5=0vaAC: x+2y-10=0.
Phuong trinh duong phan giac trong Al: 3x +y—-5=0.
11 giao didm ctia phan gidc Al va duong y =35 —4 nén toa dd 1(3—+/5;3/5-4)
* Tuong tu véi A’(6;5) ta ciing c6: 1(—3++/5;35—4)

Viy toa dp diém théa yéu ciu bai todn la |1(3—+/5;35 —4)hay 1(~3++/5;35 - 4)

CAau 146. Trong mat phang toa do Oxy, cho tam giac ABC c6 phuong trinh dudng phéan giac trong goc A 1a
X+y—3=0 . Hinh chiéu ciia tim duong tron noi tiép tam giac ABC 1én AC 13 E(1;4) . BC c6 hé s6 goc am

va tao voi dudng thang AC goc 45°. Pudg thang AB tiép xuc véi (C):(x+2)? +y? =5. Tim phuong trinh
cac canh cua tam giac ABC.

(Trich dé thi thir lan 3, THPT Lwong Thé Vinh, Ha N§i, niam 2015)

» Huéng din giai
* Goi F 1a diém dbi xtmg v6i E qua d suy ra F(-1; 2).
Nhén xét (C) c6 tam 1(-2; 0), ban kinh R = J5 vaF thudc duong tron (C).
T AB qua F va vuong goc IF nén ta c6 phuong trinh: | AB:x+2y-3= O|

* Khi do6 A la giao diém AB va d nén toa d0 A thoa man hé:

2y—-3=0 =3
{X+ y <:>{X =|A(3;0)

X+y-3=0 y=0
A

B D Z
Do d6, AC: 2x +y— 6 = 0. Goi J 1a tam dudng tron ndi tiép tam giac ABC.

Puong thiang A di qua E va vudng goc AC suy A:x—2y+7 =0.

Khi d6: J 1a giao diém ciia d vaA nén thoa hé:
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{x+2y+7=0 =3 (—1 10}
= J X

=)= =
X+y-3=0 10 3 3
y:_
3
* Goi vecto phap tuyén ctia duong thing BC 14 n=(a;b) (a?+b?>0) . Tacé:
2a+b|
cosds® = 123501 502 gapn_3p2 =0
JBya? +b?
*Véia=0,suyrab=0 (loai)
b=3
Véiakhac 0, tachona=1suyra b _1 (do hé sb goc am nén ta nhan b = 3)
3

Suy ra phuong trinh BC: x + 3y + m = 0.
* Do J 1 tam dudng tron noi tiép tam gidc ABC nén d(J; AC)=d(J;BC)

—2+10_6‘ —1+10+m‘ m— 2297102
Suy ra 3 _3 = 3
5 J10 o _—29+1042
3
Do A, J nam 2 phia BC tir d6 ta co: BC:x+3y—%=O
Viy phwong trinh théa yéu cau bai todn la
AB:x+2y-3=0, AC:2x+y—6:0,BC:x+3y—%:O

Cau 147. Trong mit phang toa do Oxy, cho tam gidc ABC can tai A véi duong cao AH. Goi HD 1a duong
-7 by 3 15 o2 4
cao tam gidc AHC va M (Z’Z] la trung diém cua HD. Biét A thuoc d :x+y—-4=0 va BD c6 phuong

trinh x—3y+10=0. Tinh toa d6 cac dinh A, C biét H ¢6 hoanh do nguyén.
(Trich dé thi thir lin 3, THPT C6 Loa, Ha Ngi, nim 2015)

» Huéng din gidi

A

G

M

B H C
* Vi tam giac ABC cén nén AH 1a duong cao. Goi G 1a trung diém ctia CD thi GM la dudng trung binh
tam giac DHC nén GM // HC
Suy ra GM vudng goc AH. Ma HM vudng géc AG nén AM vudng goc HG
Nhung HG la duong trung binh tam giac BDC nén HG // BD. Vay AM vudng goc BD.
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* AM qua M va vuéng géc BD nén AM: 3x +y—-6=0
Vi A 1a giai diém AM va d nén toa do A 1a nghiém cua hé:
X+y—-4=0 x=1
Y & =|A(L 3)
3x+y-6=0 y=3
* Vi D thugc BD: x — 3y + 10 = 0 suy ra D(3d — 10; d).

Do AD vudng géc MD nén AD.MD =0 <> 10d? —72d +%:O<:>

* Khi d =%:> De;gj: H(L4)
AD: x+y—4=0.BC di qua H va vudng goc AH nén BC: y — 4 = 0. Khi d6 C(0; 4).

. 7 11 37 21
* Khi d=3—:>D —;3— =H —;—9 (loai H co hoanh do nguyén)
10 10 10 5 5

Viy toa dj diém théa yéu ciu bai todn la |A(L;3), C(0;4)]

Cau 148. Trong mit phang toa d6 Oxy, cho tir giac ABCD ndi tiép duong tron tam I va c6 goc BCD bang

, 5
90° , CD song song voi truc tung, tam gidc ABC nhon c6 tric tim H. Trung diém canh BC 1a M (E;—lj ,

trung diém canh HA 1a K(2; 3) va di¢n tich tam gidc HMI bang > Xéc dinh toa do cac dinh cua tur giac

ABCD, biét diém B ¢6 hoanh d¢ am.
(Trich dé thi thir Khdo sdt chit lwong THPT Chuyén Lé Quy Pén, Binh Pinh, niam 2015)

» Huéng din gidi

* Tir gia thiét ta c6 AH // CD (vi cling vudng goc v6i BO).
AH qua K(2; 3) nén AH: x-2=0.
Puong thing BC qua M va vudng goc CD nén BC:y + 1 =0.
Do viy ta c6 thé gia sir B(b; -1) suy ra C(5 — b; -1)
~* V& duong kinh AA’, ta dé dang chuing minh dugc BHCA’ 13 hinh binh hanh tim M. Suy ra M la trung
diem HA’. Do do6 ta co:
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1 1
SHMI = ESHIA' = ZSHAA' = SHKM

Theo gia thiét, ta c6: S, = % = S, = % SN % KH.d(M; HK) = % =

* H thuoc AH: x —2 =0 nén H(2; h)
h=1
h=5

* Véih=1thi H2; 1) suy ra A(2; 5), AB =(b—2;-6), HC = (3—b;-2) .

Vi KH =2 nén ta cé: (h—3)2:4c>[

o b=-1
Ta c6: AB.HC:0<:>(b—2)(3—b)+12:0<:{b_6 (b<0)=b=-1

Suy ra B(-1; -1), C(6; -1). D& dang kiém tra tam giac ABC nhon.
T gidac AHCD 1a hinh binh hanh nén dé dang tim dugc D(6; 3).
* V&ih =5 thi H(2; 5) suy ra A(2; 1), AB =(b—2;-2), HC = (3—b;-6) .

. b=-1
Ta co: AB.HC:0<:>(b—2)(3—b)+12=0<:{b_6 (b<0)=b=-1

Suy ra B(-1; -1), C(6; -1). Truong hop nay ta c6: AB.AC <0 nén tam giac ABC tir, khong thoa

man.

Viy toa dj diém théa yéu ciu bai toan 1a |A(2;5), B(-1,-1), C(6;-1), D(6;3)|

Cau 149. Trong mat phéng toa do Oxy, cho tam gidc ABC c6 dinh A(-1;5) va diém M(0;-2) 1a trung diém
canh BC. Goi D, E lan luot 1a chan duong cao ha tir cac dinh B va C. Puong phén giac cua goc DME cit
duong cao ha tir dinh A tai diém I(0;3). Tim toa d¢ céc dinh B, C biét rang diém B c6 hoanh dj am.

(Trich dé thi thir lan 3, THPT Pa Phiic, Ha Nji, nim 2015)

» Huéng din gidi

* Gia str I 1 trung diém AH, ta ching minh MI 13 phan giac goc DME.
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Tam gidc EAH vudng c6 El = %AH . Tuwong tu tam giac ADH c6 DI = % AH .

Do doé ElI =DI (1).
* Lai c6 tam giac BEC vuong tai E, tam giac BDC vuong tai D ¢c6 ME = MB = MC = MD (2).
Tur (1),(2) ta c6 MI 1a phan gidc goc DME.
* Phuong trinh duong cao AH diqua A,Ila 2x+y—-3=0.
Puong thang BC di qua M(0;-2) va vudng goc AH 1a x—2y—4=0.
Villa trung diérp AH nén H(1;1), goi B(2b + 4; b) thudc BC.
ViM la trung diém BC nén C(-2b - 4; -4 -b).
* Tac6: AC =(-2b—3;,—b—9),HB =(2b+3;b—1) = AC.HB=0< —(2b+3)?+ (b—-1)(-b—9) =0

N E z ;4 = B(-4:-4),C(4:0)

Viy toa dj diém théa yéu ciu bai todn la |B(-4;-4), C(4;0)|

Cau 150. Trong mit phang toa d6 Oxy, 1ay cac diém A(\/E ; \/E), B(Z\/E ;0), C(\E ; —\/E) . Cac dudng thiang
d, va d, cung di qua gbc toa do va hop voi nhau mot goc 45°. Biét rang d, cit doan AB tai M va d, cit
doan BC tai N. Khi tam giac OMN c6 dién tich bé nhat, hay tim M va viét phuong trinh cac duong thang d,
va d,.

(Trich dé thi Khdo sdt chit lwong S¢ GD&DT Ditk Nong, nam 2015)

» Huéng din gidi
* Goi o la goc giita d, véi chiéu duong truc hoanh.
Va f 1a goc giita d, véi chiéu duong truc hoanh.

Taco: a+ B =45

OM = V2
LA Cosa . A 1 .
* Mat khac: . Nhu vay OMN c¢6 dién tich: S=—-0OM.ONsin45".
J2 2
ON=——
cos 3
Hayla S = V2 V2

2c0sa.cos B cos45° +cos(a—f3)
Tam giac OMN c6 dién tich bé nhét véi didu kién cos(a— ) =1 ,tic1a o = S

Vay ta co a=,8=%.

* Ta co luc nay d, 1a phan giac cua goc ZAOB.

Do d6 diém M chia doan AB theo ti s6 k = OA_-1
OB 2
, Xy =2
Toa do diém M s la: =M (2;2(+2 -1))
Y =2(2-1)

* Phuong trinh dudng thing d, :y = xtan% hay d,:y= x(\/§ -1)

Puong thang d, dbi ximg vai d, qua truc hoanh nén phuong trinh d, :y = X(—\/E +1)

Viy yéu ciu bai todn la M (2;2(v2-1)), d,:y=x(2-1), d,:y=x(—2+1)

136




A 8 : 4
Céau 151. Trong mat phang toa d6 Oxy, cho hinh thang can ABCD c6 dién tich 75 (AB // CD, AB < CD).

Phuong trinh duong thang chira canh CD 1a x—3y—3=0. Hai duong chéo AC va BD vudng goc voi nhau
tai I(2; 3). Viét phuong trinh dudng thang chira canh BC biét C c6 hoanh d6 dwong.
(Trich dé thi Khdo sdt chit lwong S6 GD&DT Pong Thdp, nim 2015)

» Hudng din gidi

A H B
4
D K C
* Goi H, K 1an luot 13 trung diém AB va CD. Do céc tam giac IAB va ICD vudng cén tai

Nén IH L AB, IK LCD, IH =%, IK =CTD suy ra I, H, K thang hang

* Puong thang IK qua I vudng goc CD c¢6 phuong trinh 1a:
3(x=2)+1(y-3)=0< [IK:3x+y-9=0|
x—3y—-3=0 X=3
< =
3X+y-9=0 y=0
Do KC = KD = Kl = /10 nén duong tron ngoai tiép tam giac ICD c6 tdm K ban kinh J10
Suyra: (C):(x—3)*+y*=10

K(3; 0)

Toa do K 1a nghiém cua h¢ {

x—3y-3=0 X =6 {x:O
2 & hay
(x=3)"+y* =10 y=1 y=-1

Do C c¢6 hoanh d6 duong né ta nhan C(6; 1), D(0; -1)
* Mit khac, S, gep =%HK(AB+CD) = (IH + IK).HK = (IH + IK)? :§:> IH =@

Laicé:E IH 1:@:%163 B(3;5)] .

Phuong trinh dudng thang can tim 1a BC: 4x + 3y — 27 = 0.

* Toa do C, D la nghiém cuia hé: {

Viy phwong trinh théa yéu cau bai todn la | BC:4x+3y-27= O|

Cau 152. Trong mat phang toa do Oxy, cho diém E(3; 4), duong thing d : x+y—1=0 va dudng tron (C) cd
phuong trinh X* +y® +4x—2y—4=0. Goi M 1a diém thudc duong thang d va nam ngoai duong tron (C).
T M ké dugce cac tiép tuyén MA, MB dén duong tron (C) (A, B la cac tiép diém). Goi (E) la duong tron
tam E va tiép xtc voi duong thang AB. Tim toa do diém M sao cho duong tron (E) c¢6 chu vi 16n nhat.
(Trich dé thi Khdo sdt chit lwong S¢ GD&PT Thanh Héa, nim 2015)

» Huéng din gidi
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B
* Puong tron (C) ¢o tam I(-2; 1), ban kinh R = 3. Do M thudc d nén M(a; 1 —a)

Do M nam ngoai (C)néntacé6 IM>R < IM?>9< (a+2)°+a° >9<|2a’ +4a-5>0 (*)

*Taco: MA>=MB*=IM?-IA’ =(a+2)°+a°-9=2a’ +4a—-5
Do d6 toa do A, B thoa man phuong trinh:

(x—a)’+(y+a-1)°=2a’+4a-5/< x> +y° —2ax+2(a-1)y—6a+6=0 (1)

* Mit khac do A, B thudc (C) nén toa do A, B théa man phuong trinh: X* + y* +4x—2y—-4=0(2).
Trir vé theo vé cua (1) cho (2) ta duge: A:(a+2)x—ay+3a—5=0 (3).
Do toa d ciia A, B thoa (3) nén (3) chinh 1a phwong trinh dudng thang qua AB.

* Lai c6, (E) tiép xuc v6i A nén (E) c6 ban kinh r =d(E;A)
Chu vi cta (E) 16n nhit < r 16n nhit < d(E;A) 16n nhét.

. , . 511 .
Nhan thay duong thang A ludn di qua diem K (E ; Ej . Goi H 1a hinh chiéu vudng goc cua E lén A

Vi,

Suyra d(E;A)=EH <EK=""". Diu "= xiyrakhi H =K <A LEK

— (-1.3) -1 -
*Taco: EK :(?;Ej:?(l; —-3)va A ¢6 vecto chi phuong u =(a;a+2)
Do d6, A L EK < EK.U=0<1a—3(a+2) =0< a=-3 (thoa min (*))

Viy toa dp diém théa yéu cau bai todn la [M (-3;4)

Cau 153. Trong mat phfmg toa dd Oxy, cho hinh thang ABCD vuong tai hai dinh A va D, CD =2AB. Goi E
. . 79 .
la hinh chiéu vuong goéc cua D 1én duong chéo AC. Pinh D(-11), va diém N (g,g) la trung diém EC,

dinh B thuoc duong théng X—y+2=0. Tim toa d0 cac dinh A, B, C.
(Trich dé thi thi THPT Thi Xa Qudng Tri, nam 2015)

» Huéng din gidi
* Goi J 14 trung diém BD suy ra J(0; 2) va BJ = \/E
Phuong trinh dudng tron duong kinh BD 1a (C): x> +(y—2)* =2
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D(-1;1)
* Goi A(a; b). Vi A thuge (C) nén a*+(b—2)° =2 ().

DC =2AB = C(1-2a;7-2b) . Vi N Ia trung diém EC nén E(2a+§;2b+%

2 2
Phuong trinh duong tron duong kinh DN 1a (C'): (x - %j + ( y— gj - §

2 2
Lai c6 E thude (C’) nén (C'):(a+gj +(b_E] :g o

5
—7
a=—
cas1 A A \ a=-1 5
* Giai h¢ gom (1) va (2), ta dugc: hay
b=3 b 11

Vi A(-1; 3) suy ra C(3; 1) théa man.
Véi A[_—7 ; %1) =C (% ; %) (loai vi N 1a trung diém CD)
- 4=2(x+1)
*Taco: DC=2AB= =|B(1;3
{0 =2(y-3)

Viy toa dj diém théa yéu cau bai toan 1a |A(-1;3), B(1;3),C(3,1), D(-11)|

Cc’“ilu 154. Trong mit phang toa do Oxy, cho hinh thang ABCD vuong tai C va D va AD =2BC = 2CD. Qua
diém E thudc canh BC ké duong thang vudng goc voi DE cat duong thang AB tai F. Tim toa d§ cac diém B,

C, D biét A(6;-2), E(1;2), F(5;-1).

(Trich dé thi thir lan 6, THPT Chuyén Pai Hoc Sw Pham Ha Ngi, nim 2015)

» Huéng din giai
* Tir gia thiét suy ra tam giac ABD vudng can tai B.

Goi M 1a trung diém DF thi ME :%: MB = AMEB can tai M :{

Xét tir giac BEMF ¢6 /MEB + /MFB = /MBE + /MBF = Z/EBF =135°

Suy ra ZEMF =360°-2.135° =90° . Vay tam gidc DEF vuéng can tai E nén ED = EF = 5.

*TacO EF =(4;-3)= DE :4x-3y+2=0

Z/MEB = ZMBE
/MFB = ZMBF
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2 —_ —
Gia su EeED:D(d;4d+2j.KhidéED=5 <:>(d—1)2+(ﬂj =25<:{ ==
3 3 d=4
E
C B
F
M
D A

* Vi d = 4. Khi do D(4; 6), FA=(L;—1) phuong trinh BD: x —y +2 =0, AF: x +y—4 =0,
X—y+2=0 {x:l

B(% 3)

=
X+y—-4=0 y=3
Mait khac diérp B phai thudc dudng thang d di qua e song song AD, nén toa d6 B phai thoa mén
phuong trinh duong thang d: 4x + y — 6 = 0 (khi d6 4 + 3 — 6 = 0 dan dén mau thuan).
*Véid=-2.Khid6 D(-2; -2), phuong trinh BD: x —y = 0
Tuong tu ta c6 B 1a giao diém BD va AF suy ra B(2; 2).

Toa do B 1a nghiém ctia hé phuong trinh: {

CDL1BC

Taco: AD =2BC = C(-2;2). Khi d6 BC.CD=0=ADCD <
CD_L AD

Viy toa dj diém théa yéu cau bai todn la |B(2;2),C(-2;2), D(-2;-2)|

Cau 155. Trong mit phang toa dd Oxy, cho hinh vuéng ABCD biét diém A c6 tung do duong, duong thang
. 21 . , .
AB c6 phuong trinh 3x+4y-18=0 , diém M (7;_1j thudc canh BC, duong thang AM cat duong thang

CD tai N théa man BM.DN =25. Tim toa d6 cac dinh cta hinh vuéng ABCD.
(Trich dé thi thiv THPT Quéc Gia, S6¢ GD&PT Cén Tho, nim 2015)

» Huéng din gidi
A B

D C
* Puong thing BC qua M va vudng goc v6i AB nén BC: 4x — 3y —24 = 0.
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4x-3y—-24=0 X=06

= = |B(6; 0)
3x+4y-18=0 y=0
* Ta thdy cac tam gidc sau dong dang v6i nhau: AMBAL AMCN [ AADN

Khi d6 toa do B la nghi¢m cutia hé: {

MB _MC _ AD = MB.ND = AB.AD suy ra AB? =25 hay canh hinh vudng béng 5.

Suy ra = =
AB NC ND

a=1

Goi A(4a+6;-3a) e AB . Khi d6 AB* =25<>16a° +9a° =25 < L{_ )

Vi A ¢6 tung dd duong nén ta nhan A(2; 3).

* Phuong trinh duong thang CD c6 dang: 3x + 4y + m = 0 (m = —18)
Vi canh hinh vuéng bang 5 nén d(B;CD) = 118+ m]| =5< [ m=7
5 m=—-43

*Voim=7,CD: 3x +4y + 7=0. Khi d6 toa d6 C 1a nghiém cua h¢:
4x-3y—-24=0

{3x+4y+7=0

V&i m = -43 thi CD: 3x + 4y — 43 = 0. Khi d6 toa d6 C la nghiém cuia hé:

4x-3y—-24=0 x=9
< =|C (9; 4) (khong thoa vi MC > 5).
3Xx+4y—-43=0 y=4

X=3
@{y_ M C(3; —4)| (théa vi MC < 5).

Do A(2; 3), C(3; -4) suy ra | @ ; %1)% D(-1;-1) (véiI1a tim hinh vuéng ABCD).

Viy toa dj diém théa yéu cau bai toan 1a |A(2;3), B(6;0),C(3;-4), D(-1;-1)|

Cau 156. Trong mit phang toa dd Oxy, cho hinh chit nhat ABCD c¢6 AB = 2BC, B(7;3). Goi M 1a trung
diém cua doan AB, E 1a diém d6i xtmg v6i D qua A. Biét rang N(2;—2) 1a trung diém cta DM, diém E
thudc dudng thang A:2x—y+9=0. Tim toa do dinh D.

(Trich d@é thi thir lin 4, THPT Chuyén Pai Hoc Vinh, ndm 2015)

» Huéng din gidi
E

D -

* Trudc hét ta chimg minh NE vudng goc NB. Dt AB = 2BC = 2a (a > 0). Ta cé:
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NE.NB = (ND + DE)(NM + MB) = ND.NM + ND.MB + DE.NM + DE.MB

2

Suy ra NE.NB :—%+i.a.cosl35° +2a-% c0s45° =0 = NE | NB

7z N
* Do doé NE: x + y = 0. Khi d6 toa do E 1a nghiém cua hé:
2X—y+9=0 X=-3
< =

X+y=0 y=3
* Goi I 1a giao diém BN va AD. Ké MH song song AD (H thudc BI). Ta c6: NI = NH, HI = HB

Suy ra W:SW:IG;_—HJ
3 3

E(-3;3)

* Lai c6: Al =2MH = 2Dl suy ra El =5ID = D(L-5)

(Luu ¥: hoc sinh ¢6 thé dat AB=x, AD =y , biéu thi hai vecto NE, NB qua X, y. Tir d6 dé dang
suy ra NE vubng géc NB.

Viy toa dp diém théa yéu cdu bai toan 1a |D(1;-5)

Céau 157. Trong mat ph'flng toa do Oxy, cho hinh chit nhat ABCD, duong théng AB, AQ lan lugt co phuong
trinhla x—y+5=0 va x+3y—7=0. Trong tim G cua tam giac ACD thudc duong thang d :2x—y—-6=0
Tim toa do cac dinh cua hinh chit nhat ABCD.

(Trich dé thi thir sé 1, Website: toanmath.com, néim 2015)

» Huéng din gidi
A B

D C

* Toa do A 1a nghi¢m cua h¢ phuong trinh:
X—y+5=0 X=-2
Y & =|A(-2; 3)
X+3y-7=0 y=3
* Vi B thudc AB nén toa do B(b; b+ 5)
Pudng thang BC di qua B va vudng goc véi AB c6 phuong trinh 1a BC: x + 2y —2b-5=0
* Toa d¢ C 1a nghiém cua hé phuong trinh:
X—y-2b-5=0 x=-3b+4
&
X+3y-7=0 y=-b+1
*Taco: AD=BC < D(2b+2;—2b-1).

=|C(3b+4; -b+1)

4
Vi G la trong tdm cua tam giac ACD nén G (Sb; ;—b +1j
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5b+4

G thudc d suy ra 2( j—(—b+1)—6:0<:>b=1

Viy toa dj diém théa yéu ciu bai todn la |A(-2;3), B(L;6), C(7;0), D(4;-3)]

Cau 158. Trong mat phing toa do Oxy, cho hinh chit nhat ABCD c6 tam 1(2;3) . Hinh chiéu vudéng goc cta
. . 7.6 T . . ,
dinh A trén duong thang BD la diém H KE,EJ . Biét diém C nam trén duong thang d :2x—y—-6=0 . Xac

dinh toa do cac dinh cua hinh chir nhat ABCD.
(Trich dé thi thir sé 2, Website: toanmath.com, néim 2015)

» Hudng din gidi

A

_ N =@3)laviptcuaAB  [AH :x+3y—-5=0

* Taco: HI :(§9j:> _® (L3)lavtp :>{ y
N, = (3—1)laviptcuaBD | BD:3x-y-3=0

*Vi A thuéc AH va C thudc d nén ta ¢c6 A(5 — 3a; a) va C(c; 2¢ - 6).

5-3a+c 5
. B a=2
* Vi1l trung didm cia ACnén 4 2 o —[ACL2), C(5,4)
a+2c—6_3 c=5
2

* Vi B thudc BD nén toa d6 B(b; 3b — 3).
Taco: 1A’ =1B® < (-3)* +(-1)° = (b—2)* + (30 —6)?
b=3 [B(3;,6)= D(0)
b=1 {B(l; 0) = D(3;6)
Viy toa dp diém théa yéu cau bai todn la
|A(=1;2), B(3;6), C(5;4), D($;0) hay A(-1;2), B(1;0), C(5;4), D(3;6) |

Suy ra [

Cau 159. Trong mt phang toa do Oxy, cho hinh chir nhat ABCD ¢6 diém B(2; 0), duong thang di qua dinh
B va vudng goc voi duong chéo AC céd phuong trinh 7x—y—-14=0, duong thang di qua dinh A va trung
diém cua canh BC co phuong trinh x+2y—7=0. Tim toa d diém D cua hinh chit nhat ABCD, biét diém
A c6 hoanh @0 am.

(Trich dé thi thir sé 3, Website: toanmath.com, niam 2015)

» Huéng din gidi
* Goi M 1a trung diém cua canh BC, H 1a hinh chiéu vuong goc cua B trén AC. Ta clo A va M thudc
duong thang x+2y—7 =0 nén coa d6 co6 dang: A(7—2a;a), M (7 —2m;m)
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Xe =2X,, —Xg =12—-4m
Yo =2Yy —Yg =2M
B M C

* Do M la trung diém ctia BC nén { = C(12—4m;2m)

A )

5-4m+2a 2m-a
7 -1

* Vi AB vudng goc v6i BC nén AB.BC =0 < (2a—5)(10—4m) +(-a).2m=0

m=1

* Vi BH vuong géc AC nén ta c6: AC, N, cung phuong <

Suy ra (4m—3)(10—4m)-2m(2m+1) =0 < -2m* +5m-3=0 < 3
m=—
2

Véim=1néna=3 suyraA(l; 3) (loai)
Véi m =g:> a=1=|A(-14), C(6;3)|

X, +1=6-2

= D(3;7)
Yo —4=3-0

Mat khac: AD =BC <:>{

Viy toa dj diém théa yéu ciu bai todn la |A(-1;4), C(6;3), D(3,7)]

Cau 160. Trong mat phang toa d6 Oxy, cho hinh vuéng ABCD. Trén cac canh AD, AB lan lugt liy hai
diém E, F sao cho AE = AF. Goi H 1a hinh chiéu vudng goc cia A l1én BE. Tim toa do diém C biét C thude
duong thang d : x—2y+1=0 va hai diém F(2; 0), H(1; -1).

(Trich dé thi thir sé 6, Website: toanmath.com, nim 2015)

» Huéng din giai
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D C

* Kéo dai AH cat CD tai I, khi d6 tir gidc BCIH ndi tiép duong tron duong kinh BI
Mat khac AABE = ADAI (canh géc vuong — goc nhon).
Suy ra DI = AE ma AE = AF suy ra DI = AF suy ra BF = CI.
* Do d6 BCIF 14 hinh chir nhat nén ndi tiép duong tron duong kinh BI
Suy ra tirc giac BCHF noi tiép duong tron.
Ma géc ZFBC =90° = /DHC =90° =
* Vi C thudc d nén toa d6 c¢6 dang C(2¢ —1; ¢)
HC = (2c—2;c+1)

Lai c6 HC.HF =0 (*) voi -
HF = (L)

Do do (*)<:>c:1:> C(_—llj
3 33

Viy toa d diém théa yéu cdu bai todn la

Cau 161. Trong mit phang toa d6 Oxy, cho tam giac ABC c6 dinh C(7; -4), M la trung diém cua BC va D 1a
hinh chiéu vudng goc cua M trén canh AC. Dudng tron ngoai tiép tam giac ABD cit doan thang BC tai
diém E(4; -3). Biét rang diém A cach gbc toa do mot khoang bang 5 va nam vé phia bén phai cia truc tung.

Xac dinh toa do diém A.

(Trich ngdn hang dé thi dai hoc 2015, Group todn 3K Class, Facebook, nim 2015)

» Huéng din gidi cach 1:
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B M/ E C

* Tt giac ABED noi tiép dudng tron c6 C 1a giao diém AD va BE nén:

CD.CA=CE.CB hay CD.CA=CE.2CM hay <2 = 2€E
CM CA

Trong tam giac vuéng MDC, ta cé cos ZMCD = §_|\[/|) (2

2 2 AR2
Ap dung dinh 1y ham cosin trong tam gidc AEC ta c6: cos ZACE = CA JZr(SAECE AE ©)

. 2CE _ CA’+CE? - AE?
" CA 2CACE
* Dét A(a; b) (voi a > 0) ta c6 hé phuong trinh:
(a—4)*+(b+3)>=(a—-7)*+(b+4)*-30
OA=5> a’ +b? =5 <1273 L aEa
AE? =CA? -30 b=4
a>0

Viy toa dp diém théa yéu cau bai todn la |A(3;4)
» Huwéng din giai cach 2:

*Tir (1), (2), (3) ta cb > 3CE?=CA? - AE2 = | AE* = CA” - 30|

A

* Goi N 1a trung diém AC. Ta chimg minh NE vudng goc EC.
Ta c6: MN Ia duong trung binh cua tam giac ABC suy ra MN // BC = ZABC = ZNMC (1)
T gidc ADEB noi tiép = ZABE = ZEDC (2) (cling bl géc ADE).
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* Tir (1) va (2) suy ra Z/NMC = ZEDC nén ZNME + /NDE =180°

Suy ra ZNEM =90° hay NE vudng goc EC.
* Puong thang NE qua E(4; -3) va vudng goc EC nén ¢ phuong trinh: NE: 3x —y — 15 = 0.
Diém N thudc NE nén N(t; 3t — 15) suy ra A(2t — 7; 6t — 26).

~+
I

Theo gia thiét bai toan ta c6: OA =5 < (2t—7) + (6t — 26)? = 25 <

NI~ ol

*Voi t=5 suy ra A(3; 4) (thoa man)
7
Véit= 5 = A(0;-5) (khong thoa man)

Viy toa dé diém théa yéu cdu bai todn la | A(3;4)
» Huéng din gidi cach 3:
* Goi H 1a chan duong cao ha tir A trén BC. Chtig minh E 14 trung diém HC.
T gidc ABED noi tiép nén ta c6 CD.CA = CE. CB (1)
Tuong tuy AHMD ndi tiép nén ta c6: CD.CA = CM.CH (2)
*Tu (1), (2) suyraCE.CB=CM.CH < CE = (é—l\él.CH = %
Do E 14 trung diém HC nén suy ra H(3; -1)
Puong cao AH di qua H(3; -1) vudng goc EC nén AH: 3x-y-5=0
* Piém A thudc AH nén A(a; 3a—5) (a>0)
. a=0
Theo gia thiét taco OA=5 <> a’+(3a-5)°=25< { 3
a=

So diéu kién ta nhan a = 3 suy ra A(3; 4)
Viy toa dp diém théa yéu cau bai todn la |A(3;4)

D

A
l
BUE C

Cau 162. Trong mit phing toa d6 Oxy, cho hinh vudng ABCD c¢6 M, N lan luot 13 cac diém nam trén
duong chéo AC sao cho AC = 3AM = 4AN. Duong tron ngoai tiép cua tam giac BMN c6 phuong trinh 1a
(C):x*+y®—15x—13y +86 =0. Biét rang trung tryc ciia CD di qua gdc toa do O va diém A c6 hoanh d6
nguyén. VIét phuong trinh dudng thang AB.

(Trich ngén hang dé thi dai hoc 2015, Group todn 3K Class, Facebook, nim 2015)

» Huéng din gidi
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L]

0
1513 . 5 .
* Puong tron (C) c6 tam | r} ; 5 | ve ban kinh R= ﬁ . Dit canh hinh vudng bang a (a > 0)

2AC 3AC AC*
Taco: CMCN = : = =a" (1
3 4 2 S
Do ABCD la hinh vuéng nén AB vudng goc BC (2).
Tur (1) va (2) ta c6 AB di qua tam I va BC 1a tiép tuyén cua duong tron (C).
* Goi E 14 giao diém ctia (C) va AB (E khac B) Ta c6:
AC AC AC2 a2

AE.AB = AN.AM = —
4°3 12 6

5 _EB_5a

S5a [
uyra AE 5’ EB=AB-AE 5 0do \/E > 12

* Goi F 1a trung diém AB suy ra IF = BF — Bl = \/_ \/_ \/—

Taco: OF =+/O12—IF? =7/2, OA=+/AF2 +OF? =229 .

, Al = AF £ IF =32+ ==L
Dat A(a; b) voi a la s6 nguyén. Ta co: V2 2
AO =229
ae’
15’ 13)° 49 [a=4
* Do d6 (a—?j (b—?j :?Q{bzloj A(4,10)
a’+b’ =116

Puong thang AB qua A va I nén c6 dang: AB: x +y —14 = 0.
Viy phwong trinh théa yéu cau bai todn la |AB X+y-14= O|

. -4 -7 .,
Cau 163. Trong mat phang toa d6 Oxy, cho tam giac ABC nhon c6 H (3;?j va | (6; ?j lan lugt 1a truc
tAm va tdm duong tron ngoai tiép tam gidc. Goi E, F 1an luot 1a hinh chiéu ciia B, C trén canh AC, AB.
Puong trung tryc cua doan EF c6 phuong trinh: d : x—3y—-10=0. Tim toa d§ cac dinh cta tam giac, biét

diém B c6 tung d6 duong va BE: x —3=0.
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| (Trich ngdn hang dé thi dai hoc 2015, Group todn 3K Class, Facebook, nim 2015) |
» Huéng din gidi cach 1:

* Trudc hét ta chimg minh trung truc d cua EF cat AH tai trung diém.
Ta c6: ZAEH = ZAFH =90° nén ti gidc AEHF ndi tiép duong tron duong kinh AH. Ma EF 1a diy cung
nén trung truc d cua EF s di qua tdm. Hay noi cach khac trung tryc d cia EF cat AH tai trung diém J.
. . 4
Do J thudc d nén J(3t + 10, t). Diém J 1 trung diém AH, suy ra A(Gt +17;2t +§j
Puong thang AC di qua A vudng goc BE nén c6 phuong trinh AC: 3y —6a—4 =0

* Ta c6 E 1a giao diém AC va BE suyra E (3; 23+gj . Goi M 14 trung diém BC, ta cé:
AH =2IM suy ra AH =2IM = M [—Ba—l;—l—sl—aj
N{B = ME suy ra M thudc trung truc ciia BE. Goi A 1a trung truc BE, suy raA qua M va vudng géc BE
- A:3y+3a+11=0

. -11 . —-26
* Goi K 1a giao diém A vaBE suyra K (3;T— a) va K 1a trung diém BE nén 8(3; T - 48.)

a=

w|s

oA ) 11y, (19 ?
TacolIA=1B < (6a+11)" + 2a+§ =3+ §+4a =
a=

|
c*’|oo

Do B ¢6 tung d0 duong nén ta chon a= %8

* Khi do A(1; -4), B(3; 2) va M(7; -1) suy ra C(11; -4)
Viy toa dj diém théa yéu ciu bai todn la |A(1; —4), B(3;2), C(11, —4)|

» Huéng din gidi cach 2:
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* Puong trung truc d va BE 1an lugt ¢ cac vecto phéap tuyén 1a E =(1-3), @ =(%0)

e Nee| 1

o} free| - 10

* T giac BFEC noi tiép nén goc FEB = goc FCB (do cung chan cung BF)

0 BKM +0 FEB =90°

[1 FBC +[] FCB =90°
Mit khac, ta c6: gobc ABC = goc AIN (cung chan mot nira s6 do cung AC (2)

Tu (1), (2), suy ra [ BKM =[] AIN nén:

Taco: cosa = cos(d; BE) = cos(n,, Ny ) |=

= [0 BKM =0 FBC (1))

Mat khac, ta co: {

BH
i:COSa:E:Lzﬂ (*)
J10 Al Al 2Al

Piém B thudc BE nén B(3; b) véi b > 0. Tir (*) < 2Bl =+10BH <> 4BI1? =10BH2 = b =2 hay [B(3;2)
* K¢ tiép tuyén Ax v6i dudng tron ngoai tiép tam giac ABC, suy ra
[ xAB =[] ACB (do cuing bang mét nira s6 do cung AB) (3)
Ttr giac BFEC noi tiép nén [] ACB =[] AFE (do cung bt goc [ BFE) (4)
*Tu (3) va (4) suy ra [1 XAB =[] AFE nén Ax // EF so le trong) hay IA vuéng goc EF.

—7 5v10
* Puong tron tim |(6;?j , ban kinh 1B = 3 c6 phuong trinh 1a:
7Y\ 250
C):(x-6)? —| =—
©: -0y +(y+1 | =25

* Tir hé thirc BH = 2IN suy ra N(6; -4). Khi d6 duong thang AC di qua N va vudng goc véi BE nén co
phuong trinh AC: y +4 =0.
* Toa do diém A va C 1a nghi¢m cua h¢ phuong trinh:
2
(x—6)" + y+Z _20 x=1Ly=-4
3 9 &
x=11Ly=-4
y+4=0
* Do 1A vudng goc EF hay IA // d nén ta chon A(1; -4), C(11; -4)
Viy toa dj diém théa yéu cdu bai todn la [A(L,—4), B(3;2), C(1L—4)|
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Cau 164. Trong mit phing toa d6 Oxy, cho hinh thang ABCD c6 hai day AB, CD véi AB < CD. Biét rang
A~ 7 N _3 1 3 3 N .2 . . « R
AC vubng goc CD va M (?,Ej, N (E,Ej lan luot 1a trung diém cta BD, BC. Goi I 1a giao diém AC va

BD, J 1a giao diém cua AD va BC. Tim toa d6 cac dinh A va B, biét dudng thing 1J c6 phuong trinh 1a
3Xx-y+3=0.

(Trich ngan hang dé thi dai hoc 2015, Group todn 3K Class, Facebook, nim 2015)

» Huéng din giai

J
A_~P B
L
7
M N
m
D Q C
* Trude hét ta chimg minh 1J di qua trung diém cua AB va trung diém CD.
D Pl‘ d.; AB Ql‘ . d.; QI N CD A , AP IP PB
o P 1a trung diem AB, Q la giao diém QI va néntacod: ===
: ¢ CQ 10 QD

Ma AP = BP, suy ra CQ = QD hay Q 1a trung diém CD.
* Tiép theo ta s& chimg minh AD, BC va PQ dong quy tai J. Ttc 1a J, P, Q thang hang.
Goi Q’ 1a giao diém JP va CD, ta can chtn minh Q’ tring Q. Ta co:
JA AP JP PB B
JD DQ' JQ' QC JC

AP  PB .
Suyra — === maPA=PBnén DQ’=CQ’ hay Q’ 14 trung diém CD.
DQ" CQ
Do d6 Q’ trung Q.
* Ta c6: MN =410 = DC = 2MN =24/10 Vi N, P 14n luot I trung diém BC, AB nén PN // AC suy ra
PN vuéng géc MN.

, 3.3 (e
DPuodng thing PN qua N (E , Ej va co vecto phap tuyén MN =(3;1) nén PN: 3x +y—-6=0

3X+y-6=0 19
=>P| ==
3X—y+3=0 2 2
* Puong thang MN: x — 3y + 3 = 0. Goi H 1a giao diém MN va IJ nén H 14 trung diém PQ
SuyraQ(-2; -3).
Puong tha AB di qua P va vudng goc PN nén AB: x — 3y + 13 = 0.
Diém A thuoc AB nén A(3a — 13; a). Ta co:

Do P la giao diém PN va IJ nén toa do P 1a nghi¢m cua h¢: {

a=4

AQ? = AC® +CQ? = 4PN2 + MN? =50 < (11-3a)° + (-3 —a)’ :50@L—2

Do d6 A(-1;4) hay A(-7; 2). Do AB < CD nén AP < CTD nén ta chon A(-1; 4) suy ra B(2; 5).
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Viy toa dj diém théa yéu cdu bai todn la [A(-1;4), B(2;5)]

Cau 165. Trong mat phang toa do Oxy, cho tam gidc ABC c6 tAm duong tron ndi tiép 1a 1(0; -1), tAm dudng

4 < R 11 _2 4 .2
tron bang tiep goc A 1a J(5; 4) va diém H (2—5 ; Z_SJ 1a hinh chiéu cua diém A trén canh BC. Tim toa d¢ cac

dinh cta tam giac, biét diém B ¢6 hoanh d6 dwong.
(Trich ngdn hang dé thi dai hoc 2015, Group todn 3K Class, Facebook, nim 2015)

» Huéng din giai

A
I
BY o g \D C
H\E

J

* Trudc hét ta chimg minh BC 14 phan giac cta goc THJ.
Qua I ké duong thang vudng goc véi BC, cat BC tai E va cat HJ tai F. Ta can ching minh E 1a trung diém

IF. Theo tinh chat duong phan gic ta co: Ib_BD_Jb,
IA- BA JA
ID JD 1D JD

IA+ID JA+JD DA JA+JD

D) JD+ID ID JD
= ha

Suy ra:

Suyrai —=——"——"hay —=—
DA JA+JD+DA DA 2JA
a£=£=£:£ néntl‘r(*)tasuyra£= IF hay IF = 2IE
AD AH AJ AH AH 2AH

Piéu nay chimg to E 14 trung diém IF nén HE la phan giac goc IHJ
* Taco: [ 1BJ =[] 1ICJ = 90° nén tir giac IBIC ndi tiép dudng tron dudng kinh IJ.

e : ‘ [, 5Y 3) 25
Duong tron duong kinh 1J c¢6 phuong trinh : (C): X_E + y—E =

Puong thang IH c¢6 phuong trinh IH: 23x — 11y — 11 =0.
Pudng thing JH c6 phuong trinh JH: 17x — 19y — 9 = 0.
* Phuong trinh phén giac tao boi hai duong thang IH va JH 1a:
23x-11y-11_ 17x-19y-9 _ [3x+4y—1: 0
V234112 1774197 [4x-3y-2=0
Do BC la phan giac trong cua goc IHJ nén I va J khéc phia so voi BC.
Vivaytachon BC:3x +4y—-1=0.
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3X+4y-1=0

. 5 5 X=3y=-2
* Toa d¢ B, C la nghiém cua hé: 5 3 25 <&
) V2) T2 U

Do diém B c6 hoanh d6 duong nén ta chon B(3; -2), C(-1; 1).
Puong thang AH di qua H va vudng goc BC nén AH: 4x — 3y — 2 = 0.
Puong thang 1J ¢6 phuong trinh IJ: x —y — 1 = 0.
Lai co A 1a giao diém AH va IJ suy ra A(-1; -2)
Viy toa dp diém théa yéu cdu bai todn la [A(-1;-2), B(3;-2),C(-11)|

Cau 166. Trong mit phing toa do Oxy, cho tam giac ABC c6 A(5;3), B(—4;6) . Goi I 14 tim dudng tron

119
noi tiép tam giac ABC. Puong thang qua I va song song véi AB cit BC tai F [T Z] Tim toa d¢ dinh C

cua tam giac ABC.
(Trich dé thi thir lan 3, THPT Han Thuyén, Bic Ninh, nim 2015)

» Huéng din gidi
A

B F C

*Taco IF// ABsuyra [0 ABI =[] BIF, ] ABI =[] IBF . Suy ra tam giac BFI can tai F

Suy ra BF =FlI.
* FI qua F va vudng goc AB nén c6 phuong trinh:

1(X+EJ+3(y—g)=0c>th+3y—4:0
4 4

* Goi 1(4 — 3t; t) thudc IF. Ta co:

7 -13 7 . _
Suyray=1hayy = > suyra | -3 (loai) hay I(L1)
* Phuong trinh BL: x + y — 2 = 0. Goi F’ 1a diém d6i xtmg cua F qua BL Ta tim dugc toa do diém
-1.19

F' [ j Khi d6 phuong trinh AB: x + 3y — 14 = 0.

4" 4
Phuong trinh AC: 3x +y + 6 =0 va toa d6 C(1; -9)

Viy toa dp diém théa yéu cau bai todn la [C(L;-9)

Cau 167. Trong mat phang toa do Oxy, cho hinh chir nhat ABCD néi tiép duong tron (C) tam 1(5; 2). Cac
tiép tuyén cua (C) tai B, D cit tiép tuyen cta (C) tai C lan luot tai M, N. Tryc tdm tam giac AMN 1a diém
H (5;-1) . Dién tich tam giac AMN bang 78. Tim toa d6 cac dinh cta hinh chir nhat ABCD biét C c¢6 tung
d6 Am va hoanh do cua M va N déu duong (trong d6 hoanh do ctia M 16n hon hoanh d¢ cua N).

(Trich dé thi thir lan 2, THPT Chuyén Ly Tw Trong, Binh Dinh, nam 2015)

» Huéng din gidi
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* Puong tron (C) ¢6 tam I 13 giao diém ctia AC va BD suy ra AC vudng goc véi MN.
Do do6 AC la dudng cao cua tam gidc AMN, nén H thudc AC. AC qua I va H nén AC co
phuong trinh X -5 =0.
* C thudc AC nén C c6 toa do C(5; ¢) (c < 0). Vi I 1a trung diém AC nén suy ra A(5; 4 — ).
Puong thang MN qua C va vudng goc v6i AC nén c6 phuong trinh y — ¢ = 0.
*ViM, N thudc duong thrfmg MN nén suy ra toa dg M(m; c), N(n; ¢) (vé1i m >n > 0).

AM = (m-5;2c—4)
HN = (n-5;c+1)
IM = (m-5;c—2)
IN =(n-5:c-2)

Theo tinh chét tiép tuyén ta ¢6 IM va IN lan luot 1a phan giac ciia cac goc [ BIC, [] CID

Mit khac, B, I, D thiang hang nén suy ra [] MIN =90°=IM LIN=IM.IN=0 (2)

(m-5)(n-5)+(2c-5)(c+1) =0

(m=5)(n-5)+(c—-2)*=0

Ta c0: . Do H la tryc tam tam giac AMN nén ta c6: AM.HN =0 @

*Tir (1) va (2) ta o hé:{ (1

Suyra (2c—4)(c+1) =(c-2)* & c? +2C_8:0<:>L __ A Vi C ¢6 tung d6 am nén ta nhan ¢ = - 4.
Suyra C(5;-4), A(5;8) suyra AC =12
Hon nira tir hé (I) véic=-4tacd:(m-5)(n-5)+36=0(2)

* Mat khac, S =£AC.MN=78<:>MN=13C> m-nj=13< m-n=13 (3) (dom>n
AMN 2

Tu (2), (3) giai dugc: m = 14, n =1 (nhan) hodac m =9, n = -4 (loai don <0).
Suy ra M(14; -4), N(1; 4).

* Ta ¢6: IB = IC = 6 va duong tron (C): (X=5)°+(y—2)*=36 (*) .
Mit khac IM =117 =CM =BM =+/IM? - IB* =/117-36 =9 .

Suy ra B, C thuoc dudng tron : (C'):(x—14)% +(y +4)° =81 (**)

137
T 13 X=5
* Gidi hé (*) va (**) ta duoc: 13 hay suyrap| /.26
,_56 " ly=-4 1313
13
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. —7 -4
S Ilat diém BD né D| ——
uy ra I 1a trung diém nén suy ra (13 13)

] ‘ 137 56 —1. 4
A A g R 4 5 A 1 1 1 A 5;8 |B _;_ 7C 5;_4 ’D _;_
Vay toa do diém thoa yéu cau bai todn la ( ) [ 13 13j ( ) (13 13)

Cau 168. Trong mat phéng toa do Oxy, cho tam giac ABC vuong can tai A, G(1; 2) 1a trong tam tam gidc
ABC, duong thang di qua A vudng goc véi BG cat BC tai E(5; 2). Xéc dinh toa do dinh C.
(Trich dé thi thir THPT Nguyén Duy Trinh, Nghé An, nim 2015)

» Hudéng din gidi

A v » G
D

* G 1a tryc tdm cua tam gidc ABE suy ra EG // AG ma EG = 4.
GE HG 1
e~ pa 3 AC-12= BC =12/2 = AH =62 = GH =22
* Goi H(a; b) . Toa do H thoa man h¢:
GH L HE o GH.HE =0 - (a-1)(5-a)-(b-2)*=0
GH=2y2 |(a-1)?+(b-2)*=8 (a-1)?+(b-2)*=8
b=0
o ((@-D)GB-a)+(@-1)°-8=0=a=3=>(0-2)°=4< {b 4
o= 1—
* Ta co: HE=§HC :
V61 H(3; 0) suy ra C(9; 6).
Véi H(3; 4) suy ra C(9; 2).
Viy toa d diém théa yéu cdu bai todn la |C(9;6) hay C(9; 2)|

Cau 169. Trong mit phing toa do Oxy, c}}o hinh chit nhat ABCD c6 tam I(1; 3). Goi N 1a diém thudc canh
AB théa man 3AN = 2AB. Biét duong thang DN c6 phuong trinh x+y—-2=0 va AB = 3AD. Tim toa d¢
dinh B.

(Trich dé thi thiv THPT Nguyén Hugé, Nam Dinh, nim 2015)

» Huéng din giai
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D C
*Goi AD=a>0suyra AB=3a = BN =a, AN =2a.

Xét tam giac ABD c6 BD =+ AB? + AD? =a/10
Xét tam giac ADN c6 DN =+ AD? + AN? =a/5

BD?+DN?-BN? 10a®+5a’-a® 7+/2

Xét tam giac BDN c6 cosl] BDN = = =
J 2BD.DN 2a\10.a5 10

* BD di qua I(1; 3) ¢6 1 vecto phap tuyén la n=(a;b) (@2+b*>0) co phuong trinh
ax+by—-a-3b=0

i 3a=14b
*Ta co cosl] BDN=7‘/§@ [a+b] =7\/§<:>24a2—50ab+24b2=0<:>
10 JaZ+piy2 10 4a=3b

*Véi3a=4b,tachopna=4nénb=3suyraBD:4x +3y—-13=0
D la giao diém BD va DN suy ra toa do D 1a nghiém hé:
4x+3y—-13=0 X=7
=
X+y—-2=0 y=-5

*Véid4a=3b,tachona=3nénb=4suyraBD:3x +4y—-15=0
D la giao diém BD va DN suy ra toa do D 1a nghiém hé:
3x+4y-15=0 X=—7
= =
X+y—-2=0 y=9

D(-7;9)|. Villa trung diém BD nén ta c6: B(9; -3).

Viy toa dp diém théa yéu cau bai todn la [B(-5;11) hay B(9;-3)]

=|D(7;-5)|- Villa trung diém BD nén ta co: B(-5; 11).

3

. . ) -3 .
duong thang AC la E(5; 0), trung diém ctua AE va CD lan lugt 1a F(0; 2), | (E?j . Viét phuong trinh

duong thiang CD.

Cau 170. Trong mit phing toa d6 Oxy, cho hinh chir nhat ABCD c6 hinh chiéu vudéng goc cua B trén

(Trich dé thi thir THPT Chuyén Lé Quy Pén, Binh Dinh, nam 2015)

» Huéng din giai

* Toa do dinh A(-5; 4). Phuong trinh dudng thang AC: 2x + 5y — 10 = 0.
* Ta chung minh BF vudng goc IF:
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yA

D

BF = (BA+BE), F = - (FD +FC) =~ (AD+EC)

Suy ra: 4BF.FI = (BA+BE)(AD + EC) = BA.AD + BAEC + BEAD + BE.EC

Suy ra 4BF.FI = BAEC + BEAD = EAEC + BEBC =—BE?+BE? =0.

Do d6 BF vudng goc IF
* BF vuong goc IF va qua F nén c6 phuong trinh: 7x + 3y — 6 = 0.
BE vuong di qua E va vudng géc EF nén c6 phuong trinh 5x — 2y — 25 = 0.
B 1a giao diém cua BF va BE nén toa d6 B tho hé:
7X+3y—-6=0 X=7
y = = |B(7;5)
5x—-2y—-25=0 y=5
* Phuong trinh dudng thang CD qua 1 2x — 24y — 39 = 0.
Viy phwong trinh dwong thing théa yéu cau bai todn la |CD :2Xx—24y—-39= O|

Céau 1717. Trong mat phéng toa do Oxy, cho tam gidc A:BC vuong tai A, dudng cao AH. Goi D, Evlﬁn luot 1a
trung di€ém cua cac doan thang AB va AH. Duong thang vudng goc voi AB tai D cat duong thang CE tai
F(-13) . Puong thang BC c6 phuong trinh 1a x—2y+1=0 . Tim toa d6 cac dinh A, B, C, biét diém D

thuoc duong thang 3x+5y =0 va hoanh d¢ cua diém D 1a s nguyén.

(Trich dé thi thir lan 3, THPT Hong Quang, Hdi Dwong, nam 2015)

» Huéng din giii

LS

Cc

A
* Gia sir DE cit AC tai M. FD vudng goc AB, AC vudng goc AB suy ra FD / CA
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CE EM CH CE CH
Tach: ——=—="—= "= EH//BF:>_BFLBC
EF ED HC EF HB

* Puong thang FB di qua F(-1; 3) va vudng goc v6i BC nén né nhan vecto chi phuong cta duong thing
BC 1a U =(2;]) 14 vecto phap tuyén.
Phuong trinh BF: 2(x+1)+1(y—-3)=0<2x+y-1=0
* Khi d6 toa do B 1a nghiém cua hé:

1

2x+y-1=0 "5
Y = =y 1§
3 55

S

Xx—2y+1=0

Vi D khéng thudc dudng thang 3x + 5y =0 suy ra
p(d: =) Fo-(d+2=¢ 3] BB-[g-L1,34 3
5 5 5 5 5

d=-1(tm)
3
Do BD vuong géc FD nén FD.BD =0« 17d”* +37d +20=0 < -20 vay D [—1;—)
m

11 3

* Vi D la trung diém ciia AB nén A(? gj :

11 3
Puong thang AC di qua A(? gj va vudng goc AB nén cé phuong trinh:

12 11 3 -11
— | X+—= [+0] y-—= |=0& x=—
5 5 5 5
11 -3

Khi d6 C 1a giao diém cia AC va BC nén C (? , ?j

Vay toa dp diém théa yéu cau bai todn la |A| — —11.3 , B 1.3 C 1.3
ay toa do diem thoa yeu cau bai toan la 5 5 5'5 ) 5 5

Cau 172. Trong mit phang toa dd Oxy, cho tam giac ABC vudng tai A, duong thing AB va duong thing
chtra trung tuyén AM cua tam giac ABC lan lugt c¢6 phuong trinh 4x+3y+1=0 va 7x—y+8=0 . Diém
E(10;3) thudc duong thang BC. Tim toa do cac dinh ctia tam gidc ABC.

(Trich dé thi thir lan 8, THPT Chuyén Pai Hoc Sw Pham Ha Néi, nam 2015)

» Huéng din giai

N

-]
N
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=|A(-11)

* Toa do diém A 13 nghiém cta hé: {4)( +3y+1=0 . {X =-1

7X-y+8=0 y=1
Goi F 1a diém thudc AM sao cho EF // AB. Suy ra EF c6 phuong trinh 4x + 3y —49 = 0.

Vi F thudc AM nén toa o F I3 nghiém ciia he: J XT3y =49=0_ [ x=1 F(115)
7X-y+8=0 y=15

* Puong trung tryc d cua EF c6 phuong trinh: 6x — 8y + 39 = 0.

Do tam gidc MAB can tai M nén tam giac MEF can tai M. Suy ra d di qua trung diém H cia AB va trung
diém M cua BC.

6x—8y+39=0 |X= N
* Toa do M thoa hé: y+ 2 u(2e
7x-y+8=0 9 2 2
2

Tacd: BC =2BM =[C(3;4)

6x—8y+39=0 |[x=—
=
4x+3y+1=0

Tacd: AB=2AH = |B(-4;5)
Viy toa dp diém théa yéu cau bai todn li [A(-1,1), B(-4;5), C(3,4)]

* Toa do H thoa man hé:

Céau 173. Trong mit phang toa d6 Oxy, cho tam giac ABC noi tiép dudng tron tam I(2 2), diém D 1a chan
duong phén gidc trong cia gbc BAC. Buong thang AD cat dudng tron ngoai tlep tam giac ABC tai diém M

(khac A). Tinh toa do cac diém A, B, C biét J(-2; 2) 1a tam dudng tron ngoai tiép tam gidc ACD va phuong
trinh duong thang CM 1a x+y—-2=0 .

(Trich dé thi thiv THPT Quéc Gia, Bic Ninh, nim 2015)

» Huéng din gidi

* Ta c6: [ AJD =21 CAD (do tam gidc ABC ndi tiép dudng tron tam I).
Ma [ CAD =[1BAD =[1BCM =[1CID=21BCM
Ta lai c6: ACJID can tai J nén

[1 CJD + 20 CJD =180° = 2] BCM + 21 CJD =180° = [1 BCM +[] CJD =90°
Do d6 CM vudng goc CJ
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* Suy ra phuong trinh CJ cé dang: x—y +d =0
J thudc duong thing CIsuyra -2-2+d=0nénd=4suyraCl:x—y+4=

Ma C la giao diém gitta CJ va CM nén tga d¢ C thoa hé:

—y+4=0 =—1
X=y+ = X =|C(-13)
X+y—-2=0 y=3

* Puong thing AC di qua diém C(-1; 3) va ¢ vecto phap tuyén 1= (=4;0) nén c6 phuong trinh la
AC:x+1=0= A(-1a)
a=3 [A(—l; 3) (loai)
=

Mit khac IA =IC < 9+(a—2)° =9+1<
a=1 A(-11)

* Vi M thugc CM nén M(m; 2 —m)

m=3 M (3;-1)

m=-1 [M (=1L 3) (loai)

Puong thang BC di qua diém C(-1; 3) va vudng goc IM nén BC: x — 3y + 10 = 0.
Do d6 B(3b —10; b)

Laic6 IM=1IC & (m-2)>+m? =9+1<:{

b=3 B(-1;3) (loai)

Mit khac IB = IC < (30-12)° +(b-2)* =9+1 < LB B(lg_zsj
5 55

. . 19 23
Vay toa @6 diém théa yéu cau bai toan 12 |A(-11),B [?Ej’ C(-1L3)

Cau 174. Trong mit phang toa do Oxy, cho tam gidc ABC ndi tiép duong tron tam I(1; 2) ban kinh bang 5.
Chan duong cao ha tir B, C cua tam giac ABC lan luot 1a H(3;3), K(0;-1). Viét phuong trinh duong tron
ngoai tiép tir giac BCHK, biét rang tung d¢ diém A dwong.

(Trich dé thi thir THPT Chuyén Hoang Lé Kha, Tay Ninh, nam 2015)

» Huéng din gidi

* Trude hét ta chirg minh IA vuéng goc HK (viéc ching minh nay xin danh cho ban doc).

* IA qua I va c6 vecto phap tuyén la n=(34) nén co phuong trinh:
3(x-D)+4(y-2)=0= IA:3x+4y-11=0

* Ta c6 A thuc TA nén A(1 + 4t; 2 — 3t) voi t<§.
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t=1 (loai)
Lai c6 IA =R =5nén 16t° +9t* =25 = = |A(-3;5

* Ta co: AB qua K(0;-1) va A nén c6 phuong trinh AB: 2x +y+ 1=0.
AC qua H(3;3) va A nén c6 phuong trinh AC: x +3y—-12=0
BH qua H(3; 3) vuong géc AC nén c6 phuong trinh: BH: 3x -y -6 =0.
CK qua K(0; -1) va vuoéng goéc AB nén c6 phuong trinh: CK: x — 2y —2 =0.
3Xx-y—-6=0 x=1
=
2X+y+1=0 y=-3

=(B(1-3)

* Khi do6 toa d6 B 1a nghiém cutia hé: {

X+3y—-12=0
Xx—2y—-2=0

X=6
:{ =|C(6;2)
y=2

* Khi do toa @6 C 1a nghiém cuia hé: {

. 7 -1 .
Duong tron (C) ngoai tiép tir gidc BCHK c6 tam J (E’?) . Trung diém

BC, ban kinh R = %

: 7Y 1) 25
Viy phwong trinh dwong tron théa yéu cau bai todn la |(C): (X —Ej + ( y+ EJ = >

Cau 175. Trong mat phéng toa dd Oxy, cho duong tron (C) c6 tam I va ban kinh R = \/]5 , 201 M 1a mét
diém trén duong thang d : 2x—y—6=0 sao cho tir M ké duoc hai tiép tuyén MA, MB dén (C) (A, B 14 hai
tiép diém). Biét rang phuong trinh duong AB 13 x—y =0 va khoang cach tir diém I dén duong thing d bang
25 . Viét phuong trinh duong tron (C).

(Trich dé thi thir lin 4, THPT Lé Xoay, Vinh Phiic, nim 2015)

» Huéng din gidi

(d:2x-y-6=0

* Goi H 14 hinh chidu vudng goc ciia I trén d, ta co IH =d(1;d)=256>R =410 .
Suy ra tir mot diém M bat ky trén d ludn ké duoc hai tiép tuyén t6i (C).
Goi K, J twong tng 13 giao diém cua AB véi IH va IM. Khi d6 K nam giira I va H.
IK

* Hai tam giac IJK va IHM dong dang nén ta co: %zmj IKJIH =1J.IM

Lai CO: 13.IM = IA? =10 — 1K = - IM ﬂ:xl%

IH 25
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Suy ra K 1a trung diém IH nén KH = \/g
* bat K(t; t) thue duong AB. Khi do:
[t-6] t=11
d(K;d 5<
(Kid)=5 < N =Bl
Véit =1 suy ra K(1; 1), khi d6 phuong trinh IH: x + 2y -3 = 0.
Ta c6: H 1a giao diém IH va d nén H(3; 0) suy ra I(-1; 2).
Vay phuong trinh dudng tron la: |(c) S(X+D2+(y—2)° = 1o|
*Voit=11suyraK(11; 11), khi d6 phuvong trinh IH: x + 2y — 33 = 0.
Ta c6: H 1a giao diém IH va d nén H(-7; 20) suy ra I(29; 2).
Vay phuong trinh duong tron 1a: [(C): (x—29)? +(y —2)? =10|

Vay toa dj diém théa yéu céu bai todn la [(C) : (x+1)° + (y—2)? =10 hay (C): (x—29)? +(y —2)’ =10 |

Cau 176. Trong mit phang toa dd Oxy, cho hinh vuéng ABCD tam I, trén canh BC lay diém E(Z;\/E) sao
cho EB = Al. Goi M giao diém giita dudng thang El va AB. Pudng tron dudng kinh MD cat BD tai K. Tim
toa do cac dinh ctia hinh vuong ABCD biét ring phuong trinh duong thing AK 1a: (3+2v/2)x—y=0, B
thudc duong thang d :4x—y—8=0va c6 hoanh do nguyén.

(Trich d@é thi thir sé 2, Thir sikc trwde ki thi THPT Quéc Gia, Facebook: Group Todn 3K, nim 2015)

» Huéng din gidi

[

* Dung hé tryc Axy nhu hinh vé va dit AB=a>0ta co A(0;0),E(a;——),C(a;a), B(a;0), D(0; a)

Ta c6 doan ME lan luot cét cac canh cua AB, AC, BC cua AABC tai M, I, E nén theo dinh

Ly Ménélaus,
Tacs: to. = Mooy MR WA =—1+J§©MA:ABzﬁ=EB:M(_a£/§:0)

EC IA MB MB MA+ AB

*B e Ax, D € Ay = BD: 5+%:1@|Bozx+y—a:o|
a
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Do K € duong tron duong kinh MD = MK L DK = MK L BD = MK: x—y+m=0.

a\/2 , a2

MK qua M = m=T.Dodo MK : x— y+—=0

2—«/§.a2+\/5J
-

K=MKNBD = K[a 2

AK [az \/_ 2+\/_] EK_[a_\/i_z;az_\/EJa

AK =
4

* Xét AKEK —0<> AK | EK = d[E;AK] = EK =+/3
T giac KEAB 1a tir gidc noi tiép c6 goc KBA = goc KEA = 45°
Nén AAKE vudng cén tai K. = AE = EK /2 = /6

* Mt khac AAEB c6 AE® = AB*+EB* = EB*=2(*). Taco B e d = B(b; 4b - 8) (b € 2).
Giai Phuong trinh () =>b=2 =

5

Tacé BC =_Tﬁ§ = |C(2;1)|. Viét phuong trinh AB L BC va AB qua B = AB: y =0

AB N AK = A = A(0; 0) va AB=CD = [D(0;2)
Viy toa dp diém théa yéu cau bai todn li [A(0;0), B(2;0), C(2;1), D(0;2)]

Cau 177. Trong mit phang toa do Oxy, cho tam giac ABC vuong tai A(2; 3) co6 AB =2AC. Goi M la trung
diém cua canh AB, hinh chiéu vudng goc ctia M trén duong thang BC 1a diém H(4; 9). Tim toa do dinh B va
C.

(Trich dé thi thir lan 2, THPT Chuyén Phé Thong Ning Khiéu KHTN, Tp Ho Chi Minh, nim 2013)

» Huéng din gidi
C

K PatAC=a>0

H(4;9)

A(2:3) M

* Pt canh AC =a> 0 = AB =2AC =2a, BC =+/AB?+AC? =a+/5
Tam gidc ABC vudng tai A. ké AK vuong BC tai K ta c6 AK 1a duong cao cua tam giac ABC

Suyra1:1+1:1+is AK_@
AK? AB® AC? 4a’® a’ 4a’ J5
Mit khac HM ciing vuéng goc BC nén HM // AK c¢6 M la trung diém AB nén HM la dudng trung
AK a
binh tam gidc ABK suy ra H 13 trung diém KB va HM = 2 = E
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_AB® 4a® da | 2BC 5= 5

*Taco: BH.BC=AB* = BH = =— -2 yvaBH BC-2BH (*
aco = 8C " a5 \/gva = > *)

T 5
* Ap dung dinh 1y lam cosin trong tam giac HBA ta co:
43’
2 2 2 43> +—-40
cosO HBA=AB +HB* - AH _ 5
2AB.HB 2a
2.2a—=
J5
2
B2 , da’ +4:‘40
it khac cosl] HBA=cos[) CBA=—=— ) —== ? =
Mat khac BC \/— o do \/g oa :m
2.2a—
5
AB =2a )
AB° =100
* Pat toa do B(a; b). Ta c6 toa d6 B thoa hé: 2a & )
BH :E BH" =20

Do do: {(a—2)2+(b—3)2:100©[a:2,b:13:{8(2;13)
(a-4)>+(-9°=20 |a=8b=11 | B(8;11)

5
XC_XB:E(XH_XH)
Véi B(2; 13), tu (* =|C(7;3
o1 B( ), tu (*) suy ra 5

Ye = VYs :E(yH_yH)

Tuong tu voi B(8;11) ta cd |C(—2;6)

Viy toa dj diém théa yéu ciu bai todn la [B(2;13), C(7;3) hay B(8;11), C(~2;6)|

T4
y B (2;3)

B (8;11)
2

C

A(2:3) C(7;3)

1 ] 1 1 ] 1 ] ] ] 1
T T T T T T T T T T
0O 5 10

Cau 178. Trong mit phing toa do Oxy, cho hinh chit nhat ABCD cé: AB =32, BC = 24/2, diém E thudc
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4@ 14 17

doan DC sao choEC = 3 I(— —) thudc duong thang BE. Biét duong thing AC c6 phuong

trinh ;. x -5y + 3 =0 va cac diém A, B ¢6 hoanh do nguyén duong. Tim toa do cac dinh A, B, C, D cta hinh
chir nhat.

(Trich dé thi thir lan 2, THPT Tir Ky, Hdi Duwong, nim 2013)

» Huéng din giai
Nhéan xét: Truoc tién ban can lvu v “khau dyng hinh” theo nhu ti ¢ cua dé bai ta co:

EC = 4'38 CAC = 228 Vi vay néu khong “ kheo 1é0” dé y ti 1&6 &6 ma dung “qua loa” hinh v&, ban doc s&

khong phat hién duogc dir kién ngdm 4n cuc ki quan trong trong bai d6 chinh la: |EB L AC| . Do d6 dé tranh
nhiing sai sot trén ta c6 thé ldy d6 dai AB tuong duong 9 cm hay 9 6 li trén tap khi d6 cac canh EC, AC s&
thanh EC = 4, AC = 6. Vi vay viéc dung hinh sé dé dang hon rat nhiéu !)

A B
I
H
D E C
* Trude hét ta chimg minh AC vudng goc EB.
tanl] EBC = E = Z
Xt: Sg 3 . [EBC =01 BAC . Lai ¢ (] BAC +[] BCA = 90°

tan[] BAC =—=—
AC 3

Suy ra 1 EBC +[1 BCA=90" =1 BHC =90° (H = ACNBE)=|AC L BE
* Do BE vudng goc AC: X — 5y +3 = 0 nén BE c6 phuong trinh: 5x + y+m =0

14 17 | i
BE qua | 33 néntacém=-29suyra [BE:5x+y—29=0|

* Ta co H 1a giao diém BE va AC nén toa do H thoa hé:
X_?l
5x+y—-29=0 " 13

{ y < 13 = H(7—1'22j

x-5y+3=0 | _22 13'13
13
Ta co6: tam giac ABC vuong tai B duong cao BH nén: 12: 12+ 12=i+l=2:>HBZ=B
BH BA BC 18 8 72 13

2
Do B thudc BE nén ta c6 B(b;29—5b) nén HB* = 72 b—7—1 ﬁ—Sb 72
13 13 13 13
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Suy ra [b =5|(tm) hay b = % (ktm) nén B(5;4)

* Lai cd A thudc AC: x —5y+3=0nén A(5a—3; a)vatacd AB =32
31
a=— (ktm
Nén: BA> =18 < (5a-8)° +(a—-4)* =18 = 13 (ktm) nén A(2; 1)
a=1leZ"

. AB AH BH 9 — 13—
* Theo dinh Iy Thales thudntaco: —=—=—="=AC="AH = -C 7,2
iy ) EC HC HE 4 9 m

Lai c6 AB=DC = |[D(4;-1)
Viy toa dp diém théa yéu cdu bai todn la [A(2;1), B(5;4), C(7;2), D(4;-1)|

Cau 179. Trong mit phing toa dd Oxy, cho tam giac ABC c6 phuong trinh dudng thang chtra canh AB 1a

4x+3y—7 =0, dudng phan giac trong goc A cit canh BC tai D, cat dudng tron ngoai tiép tam giac ABC
. 13 -7 L . 63 -8 2 iy

tai M (?’Ij , duong tron ngoai tiép tam gidc ABD c6 tam J (EH) Tim toa d§ diém B biet hoanh do

diém B 1a s6 nguyén.
(Trich dé thi thiv THPT Tién Du 1, Bic Ninh, nim 2015)

» Huéng din giai

* Trude hét ta chimg minh JB vudng goc BM (phin chiing minh ndy ban doc cé thé tham khdo ciu
173 chwong nay dé hiéu ré hon).
x=1-3t

y=1+dt (te R) Taco B thuoc AB = B(1—-3b;1+4b)
=1+

m:(_—ll—3b;1—1+4bj
2 4

B[ 2 3019 4
22 11

Vi vay (*)@(_—ll—sbj(ﬂ—3bj+(l—l+4bj(g+4b) -0
2 22 4 11

* Puong AB c¢6 phuong trinh tham s 1a: {

* Do BM vudng géc BJ nén ta c6 MB.JB =0 (*) véi
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b=-1eZ
Suy ra: 25b* +40b+15=0 < 03,7 B(4;-3)
=—¢

Viy toa dp diém théa yéu cau bai todn la |B(4;-3)

Cau 180. Trong mit phing toa do Oxy, cho hinh vuéng ABCD, diém F (1—21 ; 3) 1a trung diém cua canh AD.

Puong thang EK c¢6 phuong trinh 19x — 8y — 18 = 0 véi diém E la trung diém cta canh AB, K thudc canh
CD va KD = 3KC. Tim toa d6 dinh C cta hinh vuéng ABCD biét diém E c6 hoanh d6 nho hon 3.
(Trich dé thi thir lan 1, THPT Pa Phiic, Ha Nji, nim 2015)

» Hudng din gidi

A E B
KD = 3KC
F
D K c
* Dét canh hinh vuong AB=2a>0. Taco: AF = AE_% DK:ST‘:Jl
Khi d6 EF_E FK =+DF2+ DK? = ( j [Taj zﬁ

2
Vi ddng thoi EK = KB =+/KC? +BC? = /(%) +a’ = 3\21_7

* Ap dung dinh 1y ham s6 cosin trong tam giac EFK ta c6:

EK? + EF? - FK? 3 5
cosl] FEK = =sinl] FEK =,/1—(cosl! FEK T
2.EK.EF \/34 \/ ) J34
1 5 125
*Taicod: S EFEKSlnDFEK——dFEK EK = ——:—:> a=5
al Co ABC — 2 [ ] \/_ {34 5 (17

X=6+8t

* EK c6 phuong trinh tham s6 1a: EK : (teR).
y=12+19t

Do E thudc EK nén ta c6: E(6+8e;12+19¢) Do x;. <3= 6+8e<3<:>e<_§3
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‘—1 (tm)

2 2
Taco FE2 =2 =2 o618 11| (124100 3P =2
2 27 2 2 11
e=— (k)

5 15 11
Suyra E| 2,— > . Goi M 1a trung diém EF suy ra M Z 7

* Ta c6 AC qua M va vudng goc EF nén c6 phuong trinh: AC: 7x +y—-29=0
Ta c6: C thuéc AC nén toa d6 C c6 dang C(c; 29 - 7¢).

2 2
Mt khac: FCZ:DF2+CD2=52+(gj =%a(c—%) +(26—7c)2:%

c=3
9 -5
Do dé 50c* —375c+675=0 < 9. vay C(3;8), C(E 7}
C=
2
Nhan xét C va F khac phia so v6i EK nén ta nhan C(3; 8)

Viy toa dp diém théa yéu cau bai todn la [C(3;8)

Cau 181. Trong mat phéng toa do Qxy, cho ’hinh7 vuong ABCD c6 M, N lan luot 1a trung diém CIZJa cac canh
BC, CD. Tim toa d6 dinh B va diém M biét diém N(0; -2), M c6 hoanh d6 nguyén, duong thang AM co

phuong trinh x + 2y — 2 = 0.

(Trich dé thi thir Khdo sdt chit liwong tinh Phii Yén, nim 2015)

» Huéng din giai
AM: X +2y-2=0

A B
M
D N(0;-2) ¢
* Pat canh hinh vuong ABCD la AB=a> 0.
Khi dé ta c6: AM = AN = /AD? + DN? = i NM = -2
2
Xét dinh Iy ham s6 cosin trong tam giac AMN ta co:
AM?+AN*-MN?* 4 | 3
cosl MAN = =2 = sin0 MAN = /1 (cos] MAN Y’ ==
2.AM.AN 5 5
* Lai ¢6: Sy = ;AM AN .sinl] MAN _—d[N AM].AM = a g %:» a=4

* Ta c6 toa d6 diém M thudc AM: x + 2y — 2 = 0 suy ra M(2m — 2; m)
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TacOMN =22 & NM?=8< (2m-2)’+(m+2)*=8 <

* Khi m =0 suy ra M(-2; 0).
Dt Bla: b, T MB =2 - (a+2)2+b2=4<:> a:—4;b=o:> B(-4;0)

at ; b). X
B b)- Tacor) o257 lat+ (b2 =20 |a=-2b=2" | B(-22)

Do B va N trai phia so voi AM nén kiém tra ta nhan B(-2; 2)
Viy toa dé diém théa yéu cdu bai todn la
Cau 182. Trong mit phang toa do Oxy, cho hinh binh hanh ABCD biét phuong trinh AC 14 x—y+1=0,
diém G(1; 4) 1a trong tAm tam giac ABC, diém K(0; -3) thudc duong cao ké tir D cia tam giac ACD. Tim
toa dd cac dinh cua hinh binh hanh biét dién tich tor gidc AGCD bang 32 va diém A c6 tung do duong .
(Trich dé thi thir lan 3, THPT Qudng Xwong 2, Thanh Héa, nam 2015)

» Huéng din giai

S 32

AGCD -

D C
* Ta co DK vudng 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.Dodo DK: x+y+3=0
Taco: DI =3GI = d(D; AC) =3(G; AC) v6i D thuoc DK ¢6 toa do D(d; — 3 —d)

_ d=1
Do do: 931+ =441 oy a6 e
J2 J2 d=-5
Suy ra: D(1; -4) hay D(-5; 2)
*TacO: S,acp = Saco + Seac =%d(D;AC).AC+%d(G;AC).AC =32

16 16
- 4d(G; AC).AC=64=>AC=————="==8V2=1A=42 (*
Suy ra; 4d( ) = iGAC) 2 2= V2 (%

* Véi D(1; -4) ta co: DI = %ﬁ = % (0;8) = (v6i 114 giao diém 2 dudng chéo AC va BD)

Lai c6 I 1a trung diém BD suy ra B(1; 8). Ta co A thudc AC suy ra A(a; a + 1).
. 2 2 2 a=5(tm) , 5
Taco ()= (@-) +(a-) =32 (a-)° =16 a=-3(kim) Do A c6 tung d6 duong.

Suy ra A(5; 6) suy ra C(-3;-2)

— 3— 3 17
* Vi D(-5; 2) ta co: DI :ZDG=Z(6;2):> I(?;—j (loai vi khong thude AC)
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Viy toa dj diém théa yéu ciu bai todn la [A(5;6), B(L8), C(-3;,-2), D(L,—4)|

Cau 183. Trong mit phang toa do Oxy, cho hai diém A(3;5), B(5;3) . Xac dinh toa do diém M trén duong
tron (C):(x=1)*+(y+2)* =2 sao cho dién tich tam gidc MAB dat gié tri 16n nhét.
(Thik sikc trwée ki thi dé sé 5, Tap chi Todn Hoc va Tudi Tré, S6 428, nim 2013)

» Huéng din giai

2 2
* Phuong trinh dudng tron duoc viét lai: (X__l) + (LZJ =1

V2 V2
pit sina =X 4 cosq = Y12 gy | ¥=V2sina o e[0;27]
V2 J2 y=~/2cosar—2

*Tuwrdotaco m (\/Esina+l;\/5c03a—2)e(0)

2003(0{—7[)—9‘
4

2

* Pé dién tich tam giac MAB dat gia tri 16n nhat thi d{M;AB] 16n nhét khi va chi khi

( 7[) 5x {X=0
CoS a—z =-lo|la=—|=

4 y=-3
Vay toa dp diém théa yéu cau bai todn la [M (0;-3)

Phuong trinh dudng thaing AB: x +y—8=0. Tacd: d[M; AB] =

Cau 184. Trong mit phang toa do Oxy, cho tam giac ABC véi B(0; 1), C(3; 0). Pudng phan giac trong goc

. . —/ N .
ABC ctia tam gidc ABC cit truc tung tai diém M (0; ?j va chia tam gidc ABC thanh hai phan c6 ti so dién

tich bang % (phan chira diém B c6 dién tich nhé hon phan chua diém C). Tim toa do diém A, biét A c6

hoanh do am.
(Trich dic san sé 2, Tap chi Todn Hoc va Tuéi Tré, nam 2012)

» Huéng din gidi
* Phuong trinh duong phan gidc goc BAC co6 dang:

A:ax+b(y+%j:0 < 3ax+30y+7b=0 (a®+b*>0)

d(B;A) 10 |10b] 10 - 10
* Ta co: d(C;A) 11 < [9a+7b| 11 <3 7b:_1_1<:>2b+a:0
B, C khac phia sovoi duong A 10a(9a+7b)<0 ax

* Chon b =-1 thi a= 2. Vay phuong trinh phan giac trong goc BAC la: 6x -3y -7 =0

7 .
* Gia st A(t; 2t - gj (t<0) . Theo tinh chat ctia duong phan giic trong ta c6 :

AB 10 = (m)
A5 22 121AB? —100AC? <> 105t —80t =100 = 0 <>
AC 11 2

. \ -2 -11
Vay toa dp diém théa yéu cau bai todn la |A 373 )
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Cau 185. Trong mit phing toa dd Oxy, cho dudng tron cé phuong trinh X° +Yy° —2X—4y-15=0 va toa do
diém A(-16) . Tim toa do cac dinh cua hinh chir nhat ABCD noi tiép trong duong tron da cho, biét dién
tich hinh chir nhat ABCD bang 20 va diém B c6 hoanh d¢ am.

(Thik sikc trwée ki thi dé sé 6, Tap chi Todn Hoc va Tudi Tré, S6 429, nim 2013)

» Hudng din gidi
* Duc‘mg tron c6 tam I(1; 2), ban kinh R = 2\/§ . Hinh chi nhét noi tiép trong dudng tron c6 tdm chinh
la toa d diém 1.
* Vi C dbi xtmg A qua I nén toa do C(3; - 2) va AC = 45.
Ha BH vudng goc AC (H thudc AC) thi Spgep = 2Spsc = AC.BH = BH = % =5
* Phuong trinh dudng thing AC: 2x +y—4 = 0.
Ttr diéu kién d(B;AC) = \/g , B nam trén duong tron (I; R) va c6 hoanh do am, ta tim dugc toa do
didm B 1a: B(-1-+/3;1+24/3) . Khi d6, D(3++/3;3-24/3)
Vay toa do diém théa yéu cdu bai todn la |A(—1; 6), B(—1—+/3),C(3;—2),D(3++/3;3— 2J§)|

Cau 186. Trong mit phing toa do Oxy, cho diém A(1; 2) va (C): X’ +y*+2x—4y+1=0 . Viét phuong
trinh duong tron (C’) c6 tdm A va cit duong tron (C) tai hai diém phan biét M, N sao cho dién tich tam giac
AMN dat gia tri 16n nhat.

(Thir sikc trwde ki thi dé so 1, Tap chi Todn Hoc va Tuéi Tré, S6 435, nam 2013)

» Huéng din gidi
* Ta thiy A thudc (C) nén AB = AC. K¢é dudng kinh AA” cia (C)
2
* goi H 1 giao diém AA’ va BC thi AH = Z v61 0 <r <4 1a ban kinh cua (C’)

r2 r2 r2
*dodo HC =,|r*—— nén S,,. =—,[r’ —— dit x = r"2/4 ta co:
16 4 4

S,.. =33 %gm—x) <3B3or=23

Viy phuong trinh dwong tron théa yéu cdu bai todn Il [(C"): (x—1)% + (y —2)° =12|

Cau 187. Trong mit phang toa d6 Oxy, cho tam gidc ABC c6 AB = 3AC. Pudng phan giic trong clia goc
BAC c¢6 phuong trinh x—y=0 , duong cao BH c6 phuong trinh 3x+y—-16=0 . Hay xac dinh toa do cac
diém A, B, C biét ring duong thing AB di qua diém M (4;10).

(Thir sikc trudce ki thi dé sé 4, Tap chi Todn Hoc va Tuéi Tré, S6 415, nam 2012)

» Huéng din giai
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AB = 3AC
AD: x-y=0
BH: 3x +y-16=0

A

M(4;10)

* Gia str H 1a chan dudng cao ké tir B, D 1a chan phén gidc trong ké tir A.
Goi K la hinh chiéu cia M qua phén giac AD va N 14 diém d6i xtng cia M qua AD. Khi d6 ta c6 K
la trung diem MN va N thudc AC.
MK L AD:x—y=0= MK :x+y+m=0.MK qua M(4; 10) suy ram = - 14,
Do d6: MK: x +y— 14 = 0. Mat khac K 1a giao diém MK va AD nén toa do K thoa hé:

x-y=0 X=7
= = |K(7;7
{x+y—14:0 {y:7
Do K 1a trung diém MN nén ta suy ra N(10; 4) thudc AC.

*Tacd AC L BH:3x+y-16=0= AC:x-3y+n=0.AC qua N(10; 4) suyran = 2.
Do d6: AC: x — 3y +2=0. Lai co A 1a giao diém AC va AD nén toa do A thoa hé:

X—-y=0 x=1
Rt = [AL1
* Ta c6 AB qua A(1; 1) nhan AM = (3;9) =3(%;3) 1am vecto chi phuong c6 dang la:
X—_lzy—_1<:>|AB:3x—y—2:0|.

1 3

3X-y-2=0 X=3
Khi do toa d9 B la nghiém cua hé = =|B(3;7
1do toa do angniem cua ¢{3X+y—16=0 {y=7

*Taco Ce AC:>C(3c—2;c):>ﬁ=(3c—3;c—1) va ﬁ:(Z;G)

5
Theo gié thiét ta c6: AB =3AC < AB? =9AC? < 4+36=9[(3c-3)> + (c-1)?] = i
3

5 1 5
Suyra C, (3; gj hay C, (—3;§j . Do B va C khéac phia so véi AD nén ta nhan C, [32 5)

. X )
Vaiy toa dp diém théa yéu cau bai todn la |A(L1), B(3;7),C (3; EJ

Cau 188. Trong mat phang toa do Oxy, cho tam giac ABC vudng tai A, BC C(:) phuong trinh dudng thing 1a
4x—-3y—4=0 . Céc dinh A, B thudc truc hoanh va dién tich tam giac ABC bang 6. Tim toa d6 trong tam G
cau tam giac ABC.

(Thir sike trude ki thi dé so 5, Tap chi Todn Hoc va Tuéi Tré, S6 416, nam 2012)

» Hwéng din giai
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BC:4x-3y-4=0
AB:y=0

SABC= e

A \' B
. L -2 \ " A , A y= 0 x=1
* Ta co B 1a giao diém AB va BC nén toa do B thoa hé: & y =|B(L0)

* Xét c0s ZABC = QE =C0S(AB; AC) = AB 3. AB = AB= 3AC

~BC 5 \/ 2+ AC?

Lai co: S :;ABAC 6 < AB.AC = 12<:>AB$:12<:>A82:9(*)

ABC

a=4

Ta c6 A thudc truc hoanh nén c6 A(a; 0) do d6 (*) < (a-1)*=9 < [a _ o
* V6iA(4,0). Tacd AC qua A(4;0) va vudng goc AB nén AC: x —4 =0.

x—4=0 x=4
N

4x-3y-4=0 y=4

=|C(4:;4)

Khi d6 toa do C la nghiém cia h¢ {

3

: 4
Do d6 trong tam G cua tam giac ABC 1a: |G| 3, =

* V6iA(-2;0). Tacd AC qua A(—2;0) va vudng goc AB nén AC: x +2 = 0.

X+2=0 X=-2
=

4x-3y-4=0 y=-4

=|C(-2;-4)

Khi d6 toa d C l1a nghi¢m cua h¢ {

3

: 4
Do d6 trong tdm G cua tam giac ABC 1a: |G| -1 =

. . 4 —4
Viy toa dé diém théa yéu ciu bai todn la |G (3; §j hay G (—1; ?j

Cau 189. Trong mit phing toa d6 Oxy, cho tam giac ABC c¢6 dinh A(l;2) , duong phén gic trong va trung
tuyén ké tir dinh B ¢6 phwong trinh lan luot 1 BE:2x—y+5=0, BM :7x—y+15=0. Tinh dién tich tam
giac ABC.

(Thir sikc trude ki thi dé sé 6, Tap chi Todn Hoc va Tuéi Tré, S6 417, nam 2012)

» Huéng din giai
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A(1;2)

BE: 2x-y-5=0
BM: 7X -y + 15 =0

Sac="?

B K C

7X-y+15=0 y=1
~* Goi H 1a hinh chiéu ctia A 1én phan giac BE va K 1a diém di xtmg ctia A qua BE. Khi d6 H 1a trung
diém AK va K thudc duong BC.
Ta co: AH vudng goc BE suy ra AH: x + 2y + m=0. AH qua A(1; 2) suyram = -5,

. 2Xx—-y+5=0 x=-1
Do d6 AH: x + 2y — 5 =0. Khi d6 toa d¢ H théa hé Rt = H(—1;3).
X+2y-5=0 y=3

, L .2 \ A . .| 2x=y+5=0 X=-2
* Ta co B 1a giao diém BM va BE nén toa d¢ B thoa hé & = B(—Z;l)

Lai c6 H la trung diém AK nén ta suy ra toa d0 K (—3; 4) eBC

* BC qua K(-3; 4) nhan BK = (~1;3) 1am vecto chi phuong c¢6 dang tham s 1a:

X=-3-t
BC :{ (teR). Taco: C thuoc BC nén C(-3-c;4+3c)

y=4+3t
, " —€—-2 3c+6
Lai c6 M la trung diém BC suyra M > ; >
—€-2 3c+6

* Do M thudéc BM nén ta co: 7

+15=0<c=1=C(-4,7)

Do d6 BC =210 BC co phuong trinh tong quét 1a: BC: 3x +y+5=0

1 113+2+5
Taco Suec = AIA BC].BC = 13205 5 g —10 (dvd).

2 12 +3

Viy yéu cdu bai todn la |S asc =10 (dvdt)|

Cau 190. Trong mit phang toa dd Oxy, cho hai duong thang d, : x—y-2=0, d, : x+2y—-2=0. Gia st d,,
d, cat nhau tai I. Viét phuong trinh duong thang A di qua M (-1;1) , cit d,,d,tuong ung tai A va B sao
cho AB = 3IA.

(Thik sikc trwée ki thi dé sé 8, Tap chi Todn Hoc va Tudi Tré, S6 431, nim 2013)

» Huéng din giai

X+2y-2=0 y=0

. X-y—-2=0 X=2
* d, cat d, tai | nén toa d9 I thoa hé phuong trinh: { y <:>{ =11(2;0)

Chon A)(0;-2)ed,, taco 1A, =2/2.
* Ly B,(2—2b;b) ed, sao cho AB, =3IA, =62 < (2-2b)* +(b+2)° =
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b=4 B, (-6; 4)
& 502 -4b-64=0< 16=| (42 16
b B, .

5
* Suy ra dudng thing A 1 duong thing qua M (-1 1) va song song v6i AB,.

5 5

* Suy ra phuong trinh A:x+y=0 hodc A:x+7y—-6=0.

Viy phwong trinh dwong thing théa yéu cau bai todn la |X +y=0hay x+7y—6= O|

Cau 191. Trong mit phang toa do Oxy, cho diém A(2;3) 1a mot trong hai giao diém ciia dudng tron (C1) va
(C2) ¢6 phuong trinh 1an luot 1a x* +y? =13, x* + y? —12x+11=0. Viét phuong trinh dudng thang di qua A
cit (C1) va (C2) theo hai ddy cung khac nhau c6 d6 dai bang nhau.

(Thir sike trudce ki thi dé so 8, Tap chi Todn Hoc va Tuéi Tré, S6 419, niam 2012)

» Huéng din gidi cach 1: Sir dung phwong phap Thales
1,(0;0) ,(6;0)
* Puong tron (C1) €O va (Cy) co
guon (@) 0y _ iz (g _ Beii-s

R,+R,=5+13
Nén ta co: {|R,-R, |=5-+13 suyra |R,-R, <, 1, <RR,
L1, =6

|
Suy ra (C1) va (Ca) cét nhau tai 2 diém trong d6 da c6 mot diém chung A(2; 3).
* Goi Hi, Ha, I 1an luot 13 trung diém cua AA1, AAz, lila.
Vi Hi, Hz 14 trung diém cta hai diy cung AA1, AA2 = liH1 L AAy, IoHz L AA; (dinh liduwiong

kinh va day cung) = I1H1 // 12Ho.
Do M la trung diém A1A, 1 1a trung diém 11, = MI 1a duong trung binh cua hinh thang I11oHiH;

= AL/ 1iH /T 1:H = Al L d
* Ta c6 I 1a trung diém Ll = |(3; 0)

Puong thang d qua A(2; 3) nhan 1A= (—1; 3) lam vécto phap tuyén co dang la:
-1(x-2)+3(y-3)=0<=x-3y+7=0

Viy phwong trinh dwong thing théa yéu cau bai todn la [x—3y +7 =0
» Huéng din giai cach 2: Sir dung phwong phap goi diém.
* Chimg minh (C1) va (C2) cit nhau tai 2 diém (xem céch 1).
X, +X, =2X, =4 {xz =4-x,

* Goi A, (X1 Y,), A,(X,3Y,). Do A 1a trung diém A1A; = {
y1+y2:2y/.\:6 y2:6_y1
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*Tace: | A EC) - X +y,° =13 N X2 +y, =13
A,e(C,) |x,°+y,°-12x,+11=0 (4—x)?+(6-y,)*> —12(4—x%,)+11=0
N X’ +y,>-13=0 (1)
X2 +Yy,2+4x,—12y, +15=0 (2)
* Trir vé theo vé hai phuong trinh (1) va (2) ta dugc: X, —3y, +7=0
A, €d (do(*))
Aed

Viy phwong trinh dwong thing théa yéu cau bai todn la [x —3y +7 =0

» Hudng din giai cach 3: Sir dung phwong phap khoéng cach.
* Chimg minh (C1) va (C2) cit nhau tai 2 diém (xem céch 1).

*Patd: x -3y +7=0. Taco: { = d: X - 3y + 7= 0 la phuong trinh cin tim.

* Goi n=(a;b), (@>+b?#0)1a vécto phap tuyén (vtpt) cia dudng thing d. Puong thiang d qua
A(2;3) ¢6 dang tong quat 1a: a(x - 2) +b(y -3) =0 = ‘d: ax+by-2a-3b= O‘

R, =[d(l;;d)J? + 22
* Theo dinh 1y Pi-ta-go ta c6: 4 , MAAAL= AA
R, =[d(l;;d)F + 202
. _ (—2b—3b)? (4a—3b)?
suyra Ry ~[d(1;0)] =R, ~[d(Ld)] e 13- — 25 =252

< (4a-3b)* —(2a+3b)* —12(a* +b*) =0 <= b* +3ab =0 *)
Nhanxéta=0 —2— b=0 (loai vi a® +b*#0)nén véib #0, tachona=1
Do d6 (*) & b2+3b=0c{ b=0
b=-3
*THl:véia=1,b=-3=d1:x-3y+7=0.
TH2: véia =1, b =0 = do X - 2 = 0 (logi do ta c6 II,=(6;00= n, =(0;-)nén n, n=0,
Khi d6 dudng thang d tré thanh dudng thang chua day cung chung caa (Ci), (C2)) .
Viy phwong trinh dwong thing théa yéu cau bai todn la

m CACH 4 : Sir dung phép bién hinh (phép d6i xirng tam).

» Huéng din gidi cach 4:
* Chimg minh (C1) va (C2) cit nhau tai 2 diém (xem céch 1).
* Xét phép ddi ximg tam A(2;3) bién diém I»(6; 0) thanh diém I’(-2;6), bién duong tron (Cz) thanh
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duong tron (C2’) va bién diém Az e (Cy) thanh diém A1 € (C2)).
* Khi d6 (C1) va (C2’) ¢6 day cung AA1 chung = l1l2” L AA;
* Pudng thang d qua A(2; 3) nhan 1,1," = (—2;6) =—2(1,-3) lam vécto phép tuyén cé dang la:
-1(x-2)+3(y—-3)=0<=x-3y+7=0

Viy phwong trinh dwong thing théa yéu cau bai todn la [x —3y +7 =0

Cau 192. Trong mit phang toa dd Oxy, cho tam giac ABC vudng tai A c6 G 1a trong tim, B(-10;1), C(10;1)
. X4c dinh toa do dinh A biét dién tich tam giac ABG béng 20.
(Thir sive trude ki thi dé so 3, Tap chi Todn Hoc va Tuéi Tré, S6 426, niam 2012)

» Huéng din gidi : Goi M 1a trung diém BC
B(-10;1)

A N C(10;1)

1 .
S ec _EAB.d (G; AB) Spem _ 0(M;AB) MA 3

: - _— = —
S pem :%AB.d(M;AB) S d(G;AB) GA 2

* Ta co:

= S,y =30

Suy ra S,ge = 2S5y :60:%d(A; BC).BC (*)

* Taco BC =(20;0) = 20(1;0) = BC = 20 va duong thing BC: y—1=0

BA L CA Ao
bat A(a; b). Ta co A thoa hé: 2S,c & e

0

a=8b=7
(a—10)(a+10)+(b-1)(b—1) =0 a’ =64 a=8b=-5
Py R
|b-1|=6 |lb-1|=6 |a=-8b=7
a=-8b=-5
Viy toa dj diém théa yéu ciu bai todn la [A(=8;7) hay A(8;7) hay A(-8;-5)hay A(8;-5)]

* Do do, (I) <:>{

Cau 193. Trong mat phing toa do Oxy, cho diém A(-2;1), B(;5), C(4;0). Goi G, H lan luot trong tam, truc
tAm ciia tam giac ABC. Viét phuong trinh duong tron di qua ba diém A, G, H.
(Thir sice trwe ki thi dé sé 4, Tap chi Todn Hoc va Tuéi Tré, S6 427 , nim 2013)

» Huéng din gidi
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* Ta c6 G 1a trong tdm tam giac ABC nén suy ra toa d¢ G(1; 2).
* Tac6 AH qua H qua A(-2; 1) va nhan BC = (3;-5) lam vecto phép tuyén nén c6 dang la:
3(x+2)-5(y—1) =0 <> |AH:3x-5y+11=0)

Lai c6 BH qua B(1; 5) va nhan AC = (6;-1) 1am vecto phép tuyén nén c6 dang la:
6(x—1)-1(y-5) =0« |BH:6x-y-1=0|
Khi do6 H 1a giao diém AH va BH nén toa do H thoa hé:

16
{3x—5y+11:0 X:E (16 23)
= =H|—;

6x—y-1=0 23 279
y=—
9
* Goi phuong trinh dudng tron (C) can tim c6 dang 1a: x2+y2—2ax—2by+c=0

—49

a=——0o

Ae(C) 544a—2b+c=0 1:;8

Taco: :Ge(C) 5-2a-4b+c=0 < bzg

HE(C) %—%a—%b+c:0 C:__25

54

\ . ., 49 49 25
Vay phwong trinh dwong tron théa yéu cau bai todn la |(C): X" +Y +5—4X—Ey—5—4=

Cau 194. Trong mit phang toa dd Oxy, cho tam gidc ABC cén tai A c6 phuong trinh 2 canh AB, AB lan
lwot1a x+2y—2=0, 2x+y+1=0. Piém M (L;2) thudc doan BC. Tim toa d6 diém D sao cho DB.DC c6
gia tri nho nhét

(Trich dé thi thir lin 2 khoi A, THPT Quynh Luu 1, Nghé An, nim 2012)

» Huéng din giai
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=N
mni

(= =]

B M(1;2) I C
* Goi vecto phap tuyén AB, AC, BC lan luot la: E =(12), nj =(2;1), n: =(a;b)(a® +b*>0) .
Phuong trinh BC qua M(1; 2) c6 dang: | BC:a(x-1)+b(y-2)= O|

* Tam giac ABC can tai A nén:

cos B =cosC < cos(n;;n,) |=| cos(n,;n,) | [a+2b] __|2a+b] @{a:—b
11112 21113 la2+b2\/§ la2+b2\/§ a:b
*THl:a=-b,tachonb=-1suyraa=1nénBC:x-y+1=0.
Dé dang suy ra toa do B(0;1), C (%Zéj (khong thoa man M thudc doan BC).
*TH2:a=b,tachonb=1suyraa=1nén BC:x+y-3=0.
D¢ dang suy ra toa d B(4;-1), C(—4;7) (thoa man M thudc doan BC).
* Goi trung diém cua BC 1a 1(0; 3).
.. DR DE , BC®_ BC® . .. . o
Taco: DB.DC =DI* - 2 > — 2 . Dau bang xay ra khi va chi khi D=1 = |D(0;3)

Viy toa d¢ diém théa yéu cau bai todn la |D(0;3)

Céu 195. Trong mat phang toa do Oxy, cho tam giac ABC vuodn can tai A, biét rang canh huyéq nam trén
duong thang x + 7y — 31 = 0. Biém N(7; 7) thugc duong thang AC, diém M(2; —3) thuoc duong thang AB.
(Trich dé thi thir lan 1, THPT Triéu Son 4, Thanh Héa, nam 2012)

» Huéng din giai
* Puong thang AB ¢6 phuong trinh a(x—2)+b(y+3) =0 (a®+b? >0)
Do goc ABC bang 45° nén ta co:

1 |a+7b| ) ) 3a—4b
0845’ =——=——— __=12a°-7ab-12b° =0 <
V2 J50Na? +b? 4a=-3b

* Véi 3a=4b, tachon a=4 suyrab = 3. Ta c6 phuong trinh AB: 4x+3y+1=0
Vi AC vubng AB nén AC: 3x -4y +7=0.

4x+3y+1=0 <:>{x:—1 AL

=
3X—4y+7=0 y=1
X+7y-31=0 X=-4
= =
4x+3y+1=0 y=5

Toa do A la nghiém cua h¢ phuong trinh {

B(—4;5)

Toa do B la nghiém cua hé phuong trinh {
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. X+7y-31=0 X=3
Toa d6 C 1a nghiém cua hé phuong trinh = =|C(3;4)
3X—-4y+7=0 y=4
*Vgida=-3b,tachona=3,b=-4,tacd AB: 3x -4y - 18 =0.
Vi AC vudng AB nén AC: 4x —3y —49 = 0.
. 4x+3y—-49=0 x=10
Toa d A 1a nghiém cua h¢ phuong trinh = = A(10;3)
3x-4y-18=0 y=3
R a1 . X+7y—-31=0 x=10
Toa d6 B la nghiém cua hé phuong trinh = = B(lO;S)EA(!!!)
3x-4y-18=0 y=3

Viy toa dj diém théa yéu cau bai todn la | A(-1;1), B(—4;5),C(3;4)]

loai

Cau 196. Trong mit phang toa dd Oxy, cho hinh vudéng ABCD c6 I 1a giao diém hai duong chéo AC va BD.

2442 10-32

Cho diém A(1; 0). Tam duong tron ndi tiép tam giac ICD la diém J [ 5 5 J . Tim toa dd cac

dinh con lai ctia hinh vuéng ABCD biét rang goc giita CD va truc hoanh nho hon 45°

(Trich dic san sé 2, Tap chi Todn Hoc va Tuéi Tré, nim 2012)

» Huéng din gidi

* Goi d6 dai canh hinh vuéng 1a a > 0. Ban kinh dudng tron noi tiép tam giac ICD lar, ta co:

a2
28|CD _ ? a a(ﬁ_lJ

r: g ey pry
IC+ID+CD a+av2 2(1++?2) 2

*Taco: d(J;AB) _a-r_ =3-+/2 (1) . Phuong trinh AB ¢6 dang:
d3AD)  a a
2 2
AB:k(x-1)+ly=0 (k*+1>>0)=AD:I(x-1)-ky =0
B

C

A ' D
* Ap dung cong thic khoang cach ta c6:
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[2+\/_ J (10 3\/_j o

d(J;AB) ~ B

d(J; AD) |(2+\/§_1]+k(10—3\/§j_
2 2

Ta chon (k =1,1 =-3) hay (k =11 =9_§ﬁ)

Do AB // CD nén goc giita AB va truc hoanh nho hon 45° tirc gié tri tuyét d6i cua hé sé goc cua
duong AB nho hon 1. Do d6 chi ¢6 cap k =1,1 =-3 thoa man suy ra AB: Xx—3y -1 =0.
* Phuong trinh dudng thing IJ qua J va vudng goc AB co dang 1a:

3(x_2+2ﬁ]+(y_%]=o@|w 3x+y—-8=0].

Giao diém gitra I va AB 1a H (g %j = B(4 1) Tur @6 tim duge C(3; 4), D(0; 3).

Viy toa d diém théa yéu cdu bai todn la |B(4;1), C(3;4), D(0;3)

Cau 197. Trong mit phing toa 6 Oxy, cho hinh thang ABCD c¢6 hai ddy 1a AB va CD. Biét AB = BC, toa
do diém A(2;3), duong phan giac cia gobc ABC ¢6 phuong trinh 1a Xx—y—1=0 , hinh chiéu vuéng goc ctua

dinh B trén duong thang CD la diém H (? gj . Tim toa do cac dinh B, C, D biét dién tich hinh thang

ABCD bing 12.
(Trich dé thi thir sé 7, Website: toanmath.com, nim 2015)

» Huéng din gidi
* Tam giac ABC can tai B nén AC vudng goc dudng thang d suy ra AC: x +y —5=0.

, X+y-5=0 x=3
* Goi I 1a giao diém cua AC va d, nén toa do I 1a nghiém cua hé: { y 1-0 <:>{ 2:> 1(3;2)

* Lai c6 I 1a trung diém AC nén ta c6 toa dod C(4;D)]|.

Pudng thing BH qua H va nhan HC = (?9 ;j = %3 (3;1) 1am vecto phép tuyén c6 dang 1a:

A(3;2) B
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3x+y-19=0 x=5
* Khi d6 toa d6 B 1a nghiém ctia hé {x yy 1-0 @{y_4: B(5;4)|.

Taco: AB=4/10, BH =@:>SABCD :%BH(AB+CD):CD:2\/1_O:2AB .

— = 4—x,=2(5-2 Xp =—2
*3uyraDC=2AB©{ o =2 )@{D 1:>D(—2;—).

1-y, =2(4-3) =—
Viy toa dj diém théa yéu cau bai todn la |B(5;4),C(4;1), D(-2;-1)|

D

Cau 198. Trong mit phing toa d6 Oxy, cho dudng tron (C) c¢6 phuwong trinh X? +y? —2x+4y—-1=0 va
diém A(4;1). Viét phuong trinh duong thiang d cét (C) tai hai diém B, C sao cho tam giac ABC déu.
(Trich dé thi thir sé 8, Website: toanmath.com, nim 2015)

B
‘ A(4; 1)
C

* Pudng tron (C) 6 tim I(1; -2) va ban kinh R=+/6 .

*Vi AB = AC va IB = IC nén IA 1a duong trung truc cua canh BC suy ra d vudng goéc IA. Do d6 duong
thang d nhan 1A= (3;3) =3(L1) 1am vecto phap tuyén.

* Ap dung dinh 1y ham s6 cosin cho tam giac IAB ta co:

» Huéng din giai

AB =26 = AH =32

AB =6 = AH =¥

IB? = IA% + AB? — 2IA.AB.cos[] IAB <> AB? —3./6AB+12=0 <

*Truong hop 1: AH =3V2=Al=H =1 > HL-2)=[d:x+y+1=0]|

* Truomg hop 2: AH =ﬂ=%:>HlétrungdiémAI = H(g;;j:ﬂd IXH+ y—2:0|

Viy phwong trinh dwong thing yéu cdu bai todn la |d :X+y—2=0hay d:x+y+1=0 |

Cau 199. Trong mit phang toa dd Oxy, cho hinh vuéng ABCD c¢6 I, K twong tng 1a trung diém cta canh
AD va BC. Piém M nam trén canh CD sao cho MD = %, biét diém G (—1;_?1()) la trong tdm cua tam
giac BDK va duong thang IM c¢6 phuong trinh 3x—y —11=0. Viét phuong trinh dudng thang BD.

(Trich dé thi thir sé 9, Website: toanmath.com, nim 2015)

» Huwéng din giai
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|

B K C

*Tac6: IM.DL =(ID+DM)(DC +CL) = ID.DC + ID.CL + DM.DC + DM .CL
Suyra IM.DL=0+ID.CL+DM.DC +0 (doID L DC,DM L CL)

Suy ra W.ﬁ:%la%aﬁga.a:o: DL LIM = |DL:x+3y+11=0|

11
X="
X+3y+11=0 _
* Khi dé toa do H 1a nghiém cita hé: y N 5 _ln[i.z22)
3x—y-11=0 2 55
5

1 1 4 64 100

Miit khic —— = —+———=
DH? DI’ DM

3a
4,04 19 hH 238 (sia=AB>0
2 9a2 9a’ o )

2
Do dé, DL =+/DCZ+CL2 = a2+91i6=%:> pg-2PL_52a

3 6
*Vivéym:i:m:iﬁ::DG:@:amZ\/l_O.
~ DG 25 25 3
t=3=1(3,-2)
Tacod I eIM = I(t;3t-11) va ID* =10 = (t-4)*+(3t-6)° =10 | 7 |(7__34j
5 5 5

* Ma 1G =4JG , do do.
V6i 1(3;,-2) = J(0;-3) = JD = (4;-2) = [BD : x+ 2y + 6 =0

vei 1| 1234 5[ 2.2 L5 22,1 = [BD:2x+11y+47 =0
5 5 5' 5 5'5

Viy phwong trinh dwong thing yéu cau bai todn la |d 'X+2y+6=0hay d:2x+11y+47=0 |

Céau 200. Trong mat phéng toa do Oxy, cho hinh chir nhat ABCD c6 Eiiérq M nam trén cal}h BC sao cho
MC =2MB , trén tia doi cia DC lay diém N sao cho NC =2ND . Biét diém D(L;-3) , diém A nam trén
duong thang d :3x—y+9=0 va phuong trinh dwong thing MN 1a 4x—-3y—3=0. Tim toa do cac dinh con
lai cta hinh chir nhat ABCD.

(Trich dé thi thir sé 10, Website: toanmath.com, niam 2015)

» Huéng din gidi
183




d:3x-y+9 =0

N
* Goi E 1a giao diém ctia AD va MN. Khi d6 ED la duong trung binh ciia tam giac MCN
MC BC AD

Suyra ED=—"=—"=""=|3ED = AD (*)
2 3 3

*Taco Aed = A(a;3a+9), Ee MN :E(e %—l T (*)<:>{

a-3e=-2 a=-2
=
3a—-4e=-6

Suy ra [A(=2;3)|= AD =(3,-6) =3(L, -2) =[CD: x -2y - 7=0|
4x-3y-3=0 X=-3
S
X—2y—-7=0 y=-5
* Do D 1a trung diém ciia CN nén ta c¢6 C(5; -1) ma BC = AD = |B(2;5)

Viy toa dp diém théa yéu cau bai todn li | A(-2;3), B(2;5),C(5,-1)|

=|N(-3;-5)

* Khi d6 toa d6 diém N 1a nghiém cua hé {

Cau 201. Trong mit phang toa do Oxy, cho hinh chir nhat ABCD c6 AB < AC, dudng tron tam D ban kinh
22 -7

CD cit cac duong thang AC, AD lan luot rai cac diém E(E Ej va F(0;-1) . Biét diém D nam trén

duong thfmg d:x—y-7=0 . Tim toa d0 cac dinh cua hinh chit nhat ABCD.
(Trich dé thi thir sé 11, Website: toanmath.com, niam 2015)

» Huéng din gidi
*Tacd Ded = D(d;d -7) . ViE, F thugc duong tron (T) nén DE = DF

< DE?=DF? & (d_gj (d——j =d’+(d-6)°<d= ij

13

A f[( D
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CD:x-2y-12=0
*Suyra FD = (2;-4) = 2(,—-2) = { AD: 2x+y+1=0

(T):(x=2)* +(y+5)* =20
x—2y-12=0 - X=6;y=-3 C(6;,-3)
(x—=22+(y+5)?>=20 |x=-2y=-7 |C(-2;-7)
Do C va E cung phia so vdi duong AD nén ta nhan C(6; -3)
56 32) 8 (7 4)
13" 13 13

* Toa do diém C 1a nghiém cta hé {

—heant ,IAC:4x+7y-3=0|

- [ACED)]

*Tacd EC = (

4x-7y-3=0

Toa d A 1a nghiém cua h¢ phuong trinh
2X+y+1=0

Taco: AB=DC =[B(3;3)
Viy toa dp diém théa yéu cau bai todn li | A(-1;1), B(3;3),C(6;-3), D(2;-5)|

Cau 202. Trong mat phrfmg toa do Oxy, cho hinh chir nhat ABCD c6 dién tich béng 30, hai diém E(3;3) ,
diém F nam trén duong thang BC. Hinh chiéu vudéng goéc cua diém D trén dudong thing AF 1a diém

H (1: :j Biét diém M (_21 ; O) 1a trung diém ctia canh AD va dudng thang BC ¢ hé s goc 1a mot sb

nguyén. Tim toa d¢ cua hinh chit nhat ABCD.
(Trich dé thi thir sé 12, Website: toanmath.com, nim 2015)

» Huéng din gidi

F C

* Tam giac HAD vuong tai H c6 MH 1a trung tuyén nén AD =2MH = 35
Tacé: S,,p = ABAD=30= AB=2/5=d(M;BC)=2/5
* Puong thang BC di qua E nén phuong trinh ¢6 dang ax+by—-3a—3b=0 .

| 20
Tacé d(M;BC)=25 < =2\/§c>31a2—84ab+44b2=0<:{ a=2b(tm)

2
Ja? +p? 31a =22b (ktm)
Suyra BC:2x+y-9=0= AD:2x+y+1=0.TacO A AD = A(a;—2a-1)

a=1= A(1;-3
« AM = 3«/_ ( _j casyp = o = AL-3)
2 4 a=-2= A(-2;3)
Véi A(L;-3)—2— D(-2;3) . Phuong trinh duong théng ABlax-2y-7=0.
X—2y—-7=0

Toa do B 1a nghiém ctia hé
2X+y—-9=0

= (B(5;

-1)
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. X—2y+8=0
Phuong trinh duong thang CD 1a x — 2y + 8 = 0 va toa dd C thoa =|C(2;5
¢ dutng hing CD 1 x 2y 450 10w 00 Chon {7270 70

* Véi A(-2;3), giai tuong ty ta ¢6 |D(1;-3), B(2;5),C(5;-1)|

. fox o oo | D(=2;3),B(2,5),C(5,-1), AL -3)
Vay toa do diém thoa yéu cdu bai toan la

A(-2;3),B(2;5),C(5;-1),D(L;-3)

Cau 203. Trong mit phing toa,d(f) Oxy, cho hinh vuéng ABCD, trén tia dbi cﬁaﬂtia BA lay diém E sao cho
EB =2AB va trén canh AD lay diém F sao cho DF :’SAE . Céc duong ‘théng CE, CF tuong tmg c6
phuong trinh 13 4x—-3y—-20=0 va 2x+11y—-10=0 .Biét diém M (-2;4) nam trén duong thang AD, tim
toa do cac dinh cua hinh vuéng ABCD.

(Trich dé thi thir sé 13, Website: toanmath.com, nim 2015)

» Huéng din giai
M(-2;4)

2x + 11y - 20 = 0

I
: 4x-3y—-20=0 X=5
* Toa d6 diém C la nghiém cua hé = =|C(5;0
o shiem eu '{2x+11y—10:0 {y:O
ID_CD 1 ID:%:%
*GoiIlégiaodiémcﬁaADvéCE:—:—:—.DétAB=a>0.Tacé
IA AE 3 3AD 3a
DF =——=—
4 4
IF:ID+DF:5—a
* Ta co: = IF =CF suy ra tam giac ICF can tai F.

CF =+/CD? + DF? :%a

* Goi vecto phap tuyén ctia dudng thing AD 1a n = (a;b) (@%+b? > 0) .

|4a-3p| [4.2-3.11]
5Ja? +b?  5v125
a=2b=AD:2x+y=0

11a =2b (ktm)

Ta cé: cosl] FIC =cosl FCl < ‘cos(ﬁ;@)‘ :‘cos(@;@)‘ o

Nén |4a—3b|=+/5(a* +b?) <> 11a* - 24ab+4b* =0 c{

* Phuong trinh dudng thang CD: x —2y — 5 = 0.
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X—2y-5=0

x=1
D( -2
SIS W )
4x—-3y—-20=0 X=2
y :>{ =|1(2,-4)

Toa d6 diém I 1a nghi¢m cua hé
2x+y=0

* Taco: DA=2ID =|A(-12)|, AB=DC = |B(3;4)

Viy toa dj diém théa yéu cdu bai todn la |A(-1;2),B(3;4),C(5;0), D(L;-2)]

Toa d6 diém D 1a nghi¢m cua h¢ {

Cau 204. Trong mit phing toa dd Oxy, cho hinh chir nhat ABCD ndi tiép duong tron (C). Goi M 1a trung
diém cua canh AB, dudng thing CM cit duong tron (C) tai E(0;2) . Biét G (% %j la trong tdm cda tam

gidc ABC, diém F(2;—4) nim trén duong tron (C) va dém B c6 hoanh do duong. Tim toa do cac dinh cia
hinh chit nhat ABCD.
(Trich dé thi thir sé 14, Website: toanmath.com, nim 2015)

» Huéng din giai

E(032)
A M B
C
F(-2;4)
. IE=IF
* Goi I(a; b) 1a tam hinh chir nhat ABCD. Ta c6:
IE =3IG
a? +(b—2)° = (a=2) + (b+4)’ 4,3 (4_ §J
2 2 8 8 8 '8
< 10 1) <
a2+(b—2)2:9(x——j +9(y——J _5 3 1 5 -1
3 3 X=21y=— i
2 2 2" 2

* Vi |(%1;§j, E=3|—:B(Il EJ (ktm) .Véi |(g %) 1B =3IG = B(5;2)= D(0;-3)

*Tacé:E=(—;%J:>n— (L2)=|EF :x+2y—-4=0| .

5 (  5Y 1Y 25 ez o
IB=—==(C):|x—=| +| y+= | =— . Toa dd diém C la nghiém cua hé:
J2 2 2) 2
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5)° 1° 25

—— Z | == =0,y=2 (kt

[X 2) +(y+2J 7 | ¥T0y=2 M oy ACLo)
X=6;y=-1(tm)

X+2y—-4=0

Viy toa dj diém théa yéu cau bai todn la | A(-1;0), B(5;0),C(6;-1), D(0;-3)|.

Cau 205. Trong mat phéng toa do Oxy, cho hinh chit nhat ABCD c6 diém E nam trén canh BC, phuong

DE :3x+4y—-18=0 . Biét diém M (0;—3) nam trén duong thing AB, tim toa do cac dinh cua hinh chit
nhat ABCD.
(Trich dé thi thir sé 15, Website: toanmath.com, nim 2015)

» Huéng din giai

N |-

;1] ban kinh R:g |

* Puong tron ngoai tiép tam giac ABE c¢6 tam | (

’ | (x—1j2+(y—1)2:§
Toa dg diém E 1a nghiém cua hé phuong trinh 2 4 =
3x+4y-18=0
* Do tam giac ABE vudng tai B nén I 1a trung diém ctia AE suy ra A(-1; -1).
Suy ra AM =(L—-2)= AB:2x+y+3=0=BC:x—-2y+4=0= AD:x-2y—-1=0

2x+y+3=0 X=-2
* Toa do B l1a nghiém cua hé { y :>{ L = (B(-2;1)|.
y:

X—2y+4=0
, 3x+4y-18=0 |X=% 3
Toa do D 1a nghiém cua hé = 3=|D| 4=
X—2y-1=0 y:E

Xe =Xp =Xy +Xg =3 .
*Taco BC=AD < 7= C(B;—)
yC:yD_yA+yB:E 2

3

. . 7
Vay toa dj diém théa yéu cau bai todn la |A(-1,-1),B(-2;1),C (3; Ej, D (4; Ej
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