% ang@ AN\

BAI TAP VAN DUNG VAN DUNG CAO CHUYREN PE PHUONG TRINH DUONG THANG
(Danh cho hoc sinh muén chinh phuc diém 8+, 9+)
& Caul: Chodiém M (1;2) . Hay lap phuong trinh ctia dudng thang di qua diém M va chén
trén hai truc toa d6 hai doan thing c6 d6 dai bing nhau.
® LJi gidi
e Xét d qua gbc O thi d:y=hke=y=2x.

* Xét d khong qua géc O thi a,b#0 khi doé d:£+%:1.
a

Theo gia thiét thi |a|=|p|.
+ Néu b=a thi d:x+y=a. Vi d qua diém M(l;2) nén a=3,dodé d:x+y=3.
+ Néu b=—-a thi d:x—y=a. Vi d qua diém M(I;Z) nén a=-1,dodé d:x—y=-1.
Vay c¢6 3 duong thang: 2x—y=0, x+y-3=0, x—y+1=0.
& Cau 2:  Viét phuong trinh dudng thang di qua diém M (2;5) va cach déu hai diém P(-1;2)
, 0(5:4).

®) LJi gidi
Xét d//PQ thi théa man diéu kién cach déu P va Q.

S x=2+3t
VTCP PQ =(6;2) nén d:
y=>5+t
Xét d' khong song song véi PQ, dé d' cach déu P,Q thi d' di qua trung diém 1(2;3) cua PQ
— , | x=2
VTCP M]z(O;—Z) nén d :{ )
y=5-2¢

& Cau 3:  Dudng thing d:2x—y+8=0 cit cdc truc toa d6 Ox va Oy lan ludt tai cic diém
A va B. Goi M la diém chia doan AB theo ti s6 —3. Viét phuong trinh duong thang di qua
M va vudng goéc véi d .

® Lii gidi
Cho x=0=y=8, y=0=>x=-4. Do db A(—4;0), B(O;S).
Goi M (x,3y,) thi x, = xll_’l‘fz = _44_0 =-1. Vay M(-16).
VTCP cua d:2x—y+8=0 la ﬁ:(l;2). Do dé phuong trinh duong thing d' qua diém M va

vudng goéc véi d 1a d':1(x+1)+2(y—-6)=0 hay x+2y—11=0.
& Cau4:  Cho duong thing d :2x—y-2=0; d,:x+y+3=0 va diém M(S;O). Viét phuong
trinh duong thang A di qua diém M , cit d, va d, lan lugt tai 4 va B sao cho M 1A trung
diém ctia doan 4B .

®) LJi gidi
Alx;y,)ed =y, =2x,-2.
Blxy;y,)ed, = yy =—x, 3.
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Vi M la trung diém ctia AB nén:

X, +x,=2x X, +x,=06
A B M:> A B ijZESyA:E‘
Y, +yy =2y, 2x,-2-x5,-3=0 3 3
Vay A = (E;E).
3°3

Pudng thing A 13 duong thang qua A va M. Tit d6 suy ra A: 8x —y — 24 = 0.
& Cau 5: Cho dudng théng A:3x—y+1=0 va diém I(1;2). Tim phuong trinh dudng thing
A’ dbi xting v6i A qua diem 1.

®, Loi gidi.
Liy mot diém M ndm trén dudng thang A: 2x—y+1=0, chang han M = (0; 1). Piém M’ déi
xtmg v6i M qua diém I=(1;2) ¢ toa d6 M =(2;3). Dudng thing A’ d6i ximg v6i A qua I 1a
dudng théng di qua diém M’ va song song véi A, tic 1a ¢6 VTPT n= (2;-1). Vay phuong trinh
cua A’ la: 2(x—2)—(y—-3) =0 hay 2x-y—-1=0.
& Cau 6:  Cho hai dudng thang d, :x+y—-1=0 va d, :x—3y+3=0. Hay lap phuong trinh
clia dudng thang d, dbi xing véi d, qua d,.

®) LJi gii.
Giao diém M (x;y) ciia d, va d, cb toa do la nghiém ciia hé phuong trinh:

x+y—-1=0 x=0
= = M(0;l).

x=3y+3=0

Liy A(1;0) thuoc d,, phuong trinh dudng thing AH vuodng goc véi d, la 3(x-1)+1(y-0)=0
< 3x+y-3=0.
3x+y-3=0 r=

Toa do ctia H la nghiém ctia hé phuong trinh
x=3y+3=0

y:

wmaanwn|w
TN
| W
W | N
~
oy
TN
W | —
—_
(J’I|N
~—

Phuong trinh dudng thing MB hay duong thang d, 1a

(x—O{%—lJ—(y—l{%—OJ=O<:>7x—y+l=0.

& Cau T: Trong mit phiang v6i hé toa do Oxy, cho diém M (~1;2) va hai dudng thing d:
x+2y+1=0, d,: 2x+y+2=0. Viét phuong trinh duong thing A di qua M va cit d, tai A, cat
d, tai B sao cho MA=2MB.

®) LJi gii.
Tacé And, = A suy ra Aed, nén A(-1-2a;a), And, = B suy ra Bed, nén B(b;-2-2b).
Suy ra MA = (—2a;a-2) va MB =(b+1;-2b-4).

Do A qua M nén 4,B,M thang hang. Hon nita MA=2MB, suy ra %.4 - 2@
MA =-2MB

B G\ Trin Dinh Cu - 0834332133 i



¥%> Trang / “-

2
—  — —2a=2(b+1 a=7
Véi MA=2MB < a=2b+l) 3. Suyra A(_Z;EJ va B(_E;i)
a-2=2(2b-4) |, __5 373 3°3
3

—. (22 )
Khi d6 dudng thang A qua M (-1;2) va nhan 4B = (E gj =(1;1). lam véc to phap tuyén nén A:

x—y+3=0.

. Suy ra A(3;-2) va B(=3;4).

v T — —2a=-2(b+1) a=-2
Véi MA=-2MB <

a—2=-2-2b-4"|b==3

Khi d6 duong thing A qua M(-12) va nhan Zéz(—6;6) lam véc to phap tuyén nén A:
x+y—-1=0.

Véy c6 hai dudng thing can tim A: x—y+3=0 hoiic A: x+y—1=0.

Cach 2. Goi n= (a;b) v6i a® +b* #0 14 véc to phap tuyén cta duong thang A.

Suy ra A: a(x+1)+b(y—2)=0 hay ax+by+a—-2b=0.

ax+by-|—a—2b:0:> A(za—Sb_ 2b j

Do ANnd, = A nén toa do diém A théa man hé {

x+2y+1=0 b—2a 'b-2a
. ‘ +b+a-2b=0 —-a -
Do And, =B nén toa do diem B thoa man hé “ ¢ :B[4b a; 4b j
2x+y+2=0 a—2b a-2b

Ta c6 MA = —4b _4a % b _2 . Theo gia thiét
b-2a b 2a -2b a-2b

2 2
MA = 2MB < (_4]3) 2‘1)
b—-2a b— 2a a 2b a-2b

og | DHE 0N g e (i_apfes| PT24TA72 amb=0
2 2
(b—2a) (a—2b) b—2a=—(a-2b) |a+b=0

V6i a—b=0, tachon a=1 suyra b=1. Khi d6 A: x+y-1=0.
V6i a+b=0, tachon a=1 suyra b=-1. Khi d6 A: x—y+3=0.

Véy c6 hai dudng thing can tim A: x+y—1=0 hosic A: x—y+3=0.
& Cau 8&: Trong mat phang v6i hé toa do Oxy, viét phuong trinh dudng thing A di qua diém
M(2;1) va tao véi céc truc toa dd mot tam gidc c6 dién tich bang 4.
®) Lii gii.
Goi a=2b, AN Oy = B(b;0) véi A: 2x+y—8=0. Phuong trinh chinh tic cta duong thang d:

RS

a b

Theo gid thiét, ta co:

{Med 2,1, {2b+a:8 ] {2b+a:—8
=Y = oac

Srous =4 |ab|:8 ab=38 ab=-8
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o |12b+a=8
Vi suy ra A: X +2y—-4=0.
ab =38

,|2b+a=-8 [a=-4542
VOI{ ab =8 @{b:—zlzﬁ
Afi-V2h+2(rv2)p-4=0
Afi+V2 R+ 20 -V2)y+4=0

& Cau 9: Trong mit phing véi hé toa d6 Oxy, viét phuong trinh dudng A thing song song
v6i duong thang d: 2x—y+2015=0 va cit hai truc toa do tai M va N sao cho MN = 345

Suy ra {

®) L gii.
Do A qua M (m;0) € Ox va N(0;n) € Oy (v6i m, n # 0) nén

A Yo hay A: nx+my—-mn=0.
m n

Theo gia thiét, A song song v6i d: 2x—y+2015=0 nén g= M n=—2m (*)

Hon nita, MN =3+/5 < +/m* +n* =34/5. Két hop vai (*), ta duge Jsm? =35 @ m=13.
V6i m=3 suy ra n=-6. Ta dudgc A: 2x—y—-6=0.
Vi m=-3 suy ra n=6. Ta dugc A: 6x-3y+18=0.
& Cau 10:  Trong mat phing v6i hé toa d6 Oxy, viét phuong trinh dudng thing A di qua
M(3;2) va cit tia Ox tai A, cat tia Oy tai B sao cho O4+OB=12.
®) LJi gii.
Goi n= (a;b) v6i a® +b* #0 1 véc to phap tuyén cia dudng thang A. Suy ra
A: a(x-3)+b(y—2)=0 hay ax+by—-3a—-2b=0.

Ta c6 AmOx = A nén A(3a +2b ;Oj va AMOy = B nén B(O; 3a Z ij.

a
Theo gid thiét, ta co:
13a+2b| |3a+2b|

OA+0B =12 < + ~12
a || b |
a=2b
o3a+2b 3a+2b o 3 gpas b’ =0@L ,
a a =

Véi a = 2b, ta chon b =1 suy ra a = 2. Ta dugc A: 2x + y — 8 = 0.
Véi 3a = b, ta chon a = 1 suy ra b = 3. Ta dudc A: x + 3y — 9 = 0.
Céch 2. Do A di qua A(a; 0) € Ox va B(0; b) € Oy (véi a, b > 0)

nén A:£+%:1 hay A: bx + ay —ab = 0.
a

Theo gid thiét, ta co:

OA+OB=12a+b=12=b=12-a. (%)

Hon nita A di qua M(3; 2) nén 3b + 2a — ab = 0. Két hop véi (*), ta duge
3(12—a) +2a-a(l2-a) =0« a’-13a+36=0< a = 9 hoic a = 4.
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Véia=4,suyrab =12 -a =38. Tadudc A: 2x +y -8 = 0.

Véia=9 suyrab =12 -a = 3. Ta dugc A: x + 3y - 9 = 0.
& Cau 11: Cho ba diém A(2;0),B(3;4) va P(1;1). Viét phuong trinh duong thing di qua P
dong thdi cach déu A va B.

®) LJi gii.

Pudng thing A di qua P ¢6 dang a(x—1)+b(y—1)=0 (a2 +b* 0) hay ax+by—a—-b=0. A cach
déu A va B khi va chi khi:

|a—b| _ |2a+3b| {a—b:2a+3bc{a=—4b
Jai+b> Ja?+p? |P—a=2a+3b |3a=-2b

Néua = 4b,chona=4,b= 1suyraA:4x —y - 3 = 0.

Néu 3a = 2b, chona =2, b = -3 suyra A: 2x — 3y + 1 = 0.
Vay c6 hai dudng thing théa man bai toan 14 A i4x—-y-3=0va A,:2x-3y+1=0.

d(4;A)=d(B;A) =

& Cau 12: Trong mat phiang v6i hé toa d6 Oxy, viét phuong trinh dudng thing A céch diém
A(1;1) mot hodng bang 2 va cach diém B(2;3) mot khoang bang 4.

®) L gii.
Goi A 13 duong thang can tim c6 dang A: ax+by+c=0 véi a®> +b> £0.
Vi A céch diém 4(1;1) mot khodng bang 2 nén
p+b+4
va® +b’

Vi A céch diém B(2;3) mét khoang bang 4 nén

d(4,A)=2 < =2cla+b+d=24a’ +b* . (1)

d(B A)=4®M=4®|2a+3b+c|:4 T @
Ja* +b*
Tit (1) va (2), suy ra [2a+3b+] =2|a+b+c|<:{3c =c—25—5b

Trudng hop ¢=5b. Thay vao (1), ta dugc:
a=0
3a—-4b=0
+ V6i a=0,tachon b=1suyra c=b=1.Khido A: y+1=0.
+ V6i 3a—-4b=0, ta chon a=4 suyra b=3 va c=b=3. Khi d6 A: 4x+3y+3=0.

|a+2b|:2 a’ +b* ©34° —4ab=0<:{

Truong hop 3c=-4a—5b. Thay vao (1), ta duge |a+2b| =6vVa’ +b*> <=35a% —4ba +32b* =0.
Ta coi day nhu la phuong trinh bac hai theo a va c6 A’ = (2b)2 —35.32h° <0 nén phuong trinh
v6 nghiém.

Vay c6 hai dudng thing can tim 14 A: y+1=0 hoiic A: 4x+3y+3=0.

& Cau 13:  Trong mit phang v6i hé toa do vai he toa do Oxy, cho hai diém A4(-2;4),B(3;5)
. Viét phuong trinh téng quat ciia dudng thang A di qua diém 7(0;1) sao cho khoéng cach tit
didm A4 dén duong thang A gip hai lan khodng céch tit B dén A.
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® LJi gidi

Goi i =(a;b) v6i @’ +b* #0 1a vécto phép tuyén ciia dudng théng A. Suy ra:
A:a(x-0)+b(y—1)=0 hay ax+by—b=0.
Vi khodng céch tit 4 dén dudng thdng A gip hai 1an khoang cdch tit B dén A nén:
|-2a+4b-b| _, 3a+5b—b)| 8a+5b=0

Ja+vr i+ 3a+11b=0
V6i 8a+5b=0, ta chon a=5 suy ra b=-8. Khi d6 A:5x—-8y+8=0.
V6i 3a+11b=0, ta chon a=11 suy ra b=-3. Khi d6 A:11x-3y+3=0.

d(A4;A)=2d(B;A) < <:>|—2a+3b|:2|3a+4b|<:{

VAy ¢6 hai dudng thang can tim A:5x—8y+8=0 hoic A:11x—3y+3=0.
& Cau 14: Trong mit phang v6i hé toa do véi hé toa d6 Oxy, viét phuong trinh dudng thing
A song song v6i dudng thing d :3x—4y+1=0 va cdch d mot khoang bang 1.
®) Lii gidi
Goi A 13 duong thing can tim. Do A song song v6i dudng thang d nén c¢6 dang A:3x—4y+c=0.
Vi A céch d mot khoadng bang 1 nén:
3-4+|
3% +(—4)
Véi ¢=6, ta dugec A:3x—-4y+6=0.
Véi ¢ =—-4, ta duge A:3x—-4y—-4=0.

:1@|c—1|=5@{c:

d(d;AN)=1<=d(4;A)=1
(d:8)=1=d(48)=1 e

Vay ¢6 hai dudng thing can tim A:3x—4y+6=0 hoiic A:3x—4y—4=0.
& Cau 15: Trong mit phing véi hé toa do v6i hé toa dé Oxy, cho dudng thing
d:x—x/gy—2=0 va hai diém phan biét A(l;\/g), B khong thuoc d. Viét phuong trinh dudng
thing AB, biét rang khodng céch tit B dén giao diém clia dudng thing AB véi d bang hai lan
khoang cach tit diem B dén d.
®) Lii gidi
Goi a la géc gifta dudng thang (4B) va duong thang d. Duong thang d c6 vécto phép tuyén
i, = (1-3).
Goi C la giao diém ciia dudng thing (AB) v6i d; H 13 hinh chiéu vudéng géc ciia B trén d.
Theo gia thiét bai todn:
3

BC =2BH nén sina:ﬁ:l, suy ra o =60° = cosa =—.

BC 2 2

Goi i =(a;b) voi @’ +b* %0 la vécto phép tuyén ctia dudng thing (4B). Ta cé:

3 il B a5
cosg=—c =T =
2 Al 2 oA 2

@‘a—\/gb‘:\/g\/az +b° <:>a2+\/§ab:0<:>

a=0
a+x/§b=0.
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Véi a=0, ta chon b=1. Khi d6 AB c6 phuong trinh y—+/3 =0.
Vi a+\/§b:O, ta chon a =3 suy ra b=-1. Khi d6 4B c6 phuong trinh x/gx—yzO.
Vay ¢6 hai dudng thing can tim: y—\/§ =0; \/gx—y =0.
& Cau 16: Tim m dé géc hop béi hai duong thing A, :\/gx—y+7=0 va A,:mx+y+1=0
mét géc bang 30°.
® Loi gidi

Ta c6 cos(Aj;A,) = ‘m\/g_l‘

CBridm 41

Theo giai thiét, géc hop béi hai dudng thang A,,A, bang 30° nén:
‘I’l’l\/g - 1‘
— s /3
2Vm* +1

<:>3(m2+1)=(m\/§—1)2 em=—

cos30° = (m2 +1) = ‘M\/g—l‘
1
N
Vay m :—L la gid tri can tim.
NG)
& Cau 17:  Cho dudng thing d:3x—2y+1=0 va M (1;2). Viét phuong trinh dudng thing A
di qua M va tao v6i d mot goc 45°.
® Lii gidi
Dudng thang A di qua M c6 dang a(x—1)+b(y—2)=0,a" +b* #0 hay ax+by—a—2b=0.

Theo bai ra A tao v6i d mot géc 45° nén:

3x+(-2b 3a-2b
cos45°=\/32_j_(7_2§2. a)J+b2 @%=ﬁ@1/26(&+b2)=2|3a—2b|
a=>5b
Sa=-b
Néu a =5b, chon a=5;b=1 ta dugc A:5x+y—7=0.
Néu 5a=-b, chon a=1;b=-5 ta dudc A:x-5y+9=0.

< 5a* —24ab-5b* =0<:{

Vay c6 hai dudng thing théa man x—5y+9=0;5x+ y—7=0.
& Cau 18: Trong mit phing véi hé truc toa do Oxy, cho dudng thing d:2x—y—2=0 vi
diém 7(1;1). Viét phuong trinh dudng thang A cdch diém 7 mot khodng bing J10 va tao véi
duong thing d mot géc bang 45°.

®) LJi gidi
Gia st dudng thang A c¢6 phuong trinh: ax+by+c=0,a> +b*> %0,
Dudng thang A c6 vécto phdp tuyén 7, =(a;b).

Dudng thang d c6 vécto phdp tuyén i, =(2;-1).
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Vi A tao v6i duong théng d mot gbc 45° nén,
- 2a—-b| 1 a=3b
cos(A;d) ‘cos(nA i, )‘ = NN = b3,

V6i a=3b, chon b=1,a=3, ta dugc A:3x+y+c=0.

. ) |4+c| c=6
Mat khac d(;A)=v10 & —=+10
at khac d(1;A)=+10 < NG V10 & 14

V6i b=-3a, tuong tu ta c6 hai duong thing A:x—3y—8x—3y+12.
Vay cc dudng thang cam tim 1a: A:3x+y+6=0;3x+y—14=0;x-3y -8 x—3y+12
& Cau 19: Trong mit phing véi hé toa d6 Oxy, cho diém M (0;1) va hai duong thing
d:x=7y+17=0, d,:x+y—-5=0. Viét phuong trinh duong théng A di qua diém M va tao véi
d,,d, mot tam gidc can tai giao diém ctia d, va d,.

® LJi gidi
Phuong trinh duong phan gidc goc tao boéi d, va d, 1a :

|x—7y+17| _ |x+y—5| - {AI :x+3y—-13=0
\/12+(_7)2 JE+12 A, :3x—y-4=0.

Puong thing A can tim di qua M(O;l) va song song v6i A, hoac A,

-Truong hgp A di qua M(O;l) va song song v6i A, thi A c¢6 phuong trinh : x+3y—-3=0.
-Truong hop A di qua M (0;1) va song song v6i A, thi A c¢6 phuong trinh : 3x—y+1=0.
Vay ¢6 hai dudng thang can tim : x+3y—-3=0;3x—y+1=0.

& Cau 20:  Cho duong thing A:4x—3y+5=0.

a. Tim toa d6 diém 4 thudc duong thing A va cach ge toa do mot khodng bang 4.
b. Tim diém B thudc dudng thing A v cich déu hai diém E(5;0),F(3;-2).
®) Lii gidi
a. D& thiy M (0;-3) thudc dudng thang A va ii(4;3) 1a mot vécto chi phuong clia A nén c6
. L |x=4
phuong trinh tham so la
y=-3+4t.
Diém 4 thudc A nén toa do clia diém 4 c6 dang A4(4;,-3+3t) suy ra :
t=1
=7

f=—_.

25

OA=4 o \[(4) +(-3+31) =4 257 ~18-T=0 =

Vay ta tim dugc hai diém la 4, (4;0) va 4, (%‘2—99

b. Vi Be A nén B(41,-3+41). Piém B cdch déu hai diém E(5:0),F(3;-2) suy ra

EB* = FB* & (41-5) +(3t-3)" = (4r-3) +(3t-1)’ @zzg.
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Suy ra B(ﬁ;—ij.
77

& Cau 21:  Cho dudng thang d:x-2y+4=0 va diém A4(4;1).
a. Tim toa do6 hinh chiéu vudéng géc clia 4 1én d.
b. Tim toa do diém 4' dbi xing clia 4 qua d.
® Lii gidi
a. Phuong trinh d' di qua 4, vudng géc v6i d cé dang 2x+y+C=0.
d' qua A(41) nén 8+1+C=0=C=-9.

Do d6 d":2x+y—-9=0.

_14
o x=2y44=0 [T
Hinh chieu H la giao diém cua d va d' nén c6 toa do thoa man hé &
2x+y-9=0 17
y=—:
5
Vay H(E,Hj
5 5
_8
Lo, e . . .2 . X +x,=2x, xA'_S
b. 4' doi xting v6i 4 qua d khi H la trung diém cia 44' < &
Vit Ve =2yy _@
Ya = 5

8 29
Vay A'l —;—|.
w A5

& Cau 22: Trong mat phang véi hé toa do Oxy, cho diém A4(0;2) va dudng thang
d:x—2y+2=0. Tim trén dudng thing d hai diém B,C sao cho tam gidc ABC vudng & B va
thoa man AB =2BC.

® Lii gidi
Do B,C ed nén cb toa do dang B(—2+2b;b),C(—2+2c;c) voi b #c.
Suy ra ﬁ(—2+2b;b—2),%(2c—2b;c—b).

Tam gidc ABC vuong 6 B nén A—B.R’:0<:>(c—b)(5b—6)20<:>b=§ (do b#c). Suy ra

Tam giac ABC thoa man

2 2
AB=2BC < i+£=2 2c—E + c—g =
25 25 5 5

& Cau 23: Trong mit phéng véi hé toa dd Oxy, cho hai diém A(l;l),B(4;—3) va dr
d:x—2y-1=0. Tim toa d6 diém C thudc d sao cho khodng céch tit C dén dudng thing AB
bang 6.

® Lii gidi
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Goi C(1+2¢;¢)e(d).

Phuong trinh dudng thing (4B) 1a : x=1 y_;l & 4x+3y-7=0.

3 —
[4(1+¢)+3c-7]

=6 < |l1lc—3|=30 < c=3 hoic c:—?—z.

Theo gia thiét d(C; AB) =6

Véi ¢ =3 ta duge C(7;3)
Vi c:% ta dugc C(_l;?,_l—zf}
& Cau 24: Trong mit phang véi hé toa d6 Oxy, cho duong thing d:x—3y—6=0 va diém
N(3;4). Tim toa do diém M thudc d sao cho tam gidc OMN c6 dién tich vang % (v6i O la
gbc toa do)
®) Lii gidi
ON =(3;4)= ON =5.
Pudng thdng ON c6 phuong trinh : 4x—3y =0.
Goi M (3m+6;m)e(d).

Theo gia thiét ta 6 : S,y = %ON.d(M;ON) & d(M;ON)= 25)% -3
[4(3m +6)—3m| m=-1
Hay =3 -13
5 m=—7.

V6i m=-1 suy ra M (3;-1).

Véi m :—? suy ra M(—7;—?j.

& Cau 25: Trong mit phing véi hé toa do Oxy, cho tam gidc ABC c6 toa do dinh A(1;0) va
hai duong thing chita cdc dudng cao ké tit B,C ¢6 phuong trinh lan lugt 14 :
d:x-2y+1=0,d,:3x+y—-1=0. Tim toa do dinh B va C.

®) Lii gidi

A

dy

B C

Dudng thang AC di qua 4(1;0) va vudng géc véi d, nén AC c6 phuong trinh 2x+y—2=0.
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Tuong tu, AB c¢6 phuong trinh x—-3y—-1=0.

Do B=d NAB nén toa do diém B la nghiém ciia hé: {

x=2y+1=0 x=-5
=
x=3y—-1=0

B(-5-2)

Tuong tu C=d, N AC, ta duge C(-1;4).

Vay B(-5;-2),C(-14).

& Cau 26: Trong mit phing v6i hé toa d6 Oxy, cho tam gidc ABC c¢6 phuong trinh canh

BC:x+y-9=0, dudng cao qua dinh B va C lan lust c6 phuong trinh
d :x+2y-13=0;d,:7x+5y-49=0. Tim toa do dinh A.

®) Loi gii

A

dy

B C

, ta duge B(5;4).

N o, R N . |x+2y-13=0 x=5
Do B=d NBC nén toa do ciia B la nghiém cua hé: =

x+y-9=0 y=4
Do C=d,nBCnén C(2;7).
Canh AC di qua C va vuodng goéc v6i d, nén AC c6 phuong trinh 2x—y+3=0.
Canh AB di qua B va vudng goéc v6i d, nén 4B c6 phuong trinh 5x—7y+3=0.
Do A4=ABNACnén A(-2;-1).
& Cau 27:  Trong mit phang véi hé toa d6 Oxy, cho tam gidc ABC ¢ A(1;3) va hai duong
trung tuyén 14 BB':x—2y+1=0,CC': y—1=0. X4c dinh toa do dinh B va C.
® Lii gidi
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' B’

B e

Do Be BB' nén toa do clia B ¢6 dang (2b-1;b).

Vi C' la trung diém ctia 4B nén C' (b b%?)j

Mat khac, C'e CC' nén ta dugc: b+3

=0< b=-1 hay B(-3;-1).
c+1
Tuong tu, B' 1a trung diém ctia AC B' ( j

Mit khéc B'e BB' nén %”—2.2“:0@6»:5 hay C(5;1).

& Cau 28: Trong mit phing v6i hé toa do véi Oxy, cho tam gidc ABC biét phuong trinh
canh BC:x—2y=5=0, phuong trinh dudng trung tuyén BB':y—2=0 va phuong trinh dudng
trung tuyén CC':2x—y—2=0. Tim toa do cic dinh clia tam giac.

® Lii gidi

A
C’ B!
G
& ® » C
b M
N N a2 . = . . |y=2=0 x=-1
Do B=BB'"BC nén toa do diem B la nghiém cua hé: & , ta dugc
x-2y+5=0 y=2

B(-1;2).

Tuong tu, C=CC'NBC, ta duge C(3;4).

Goi G la giao diém ctia BB' va CC', khi d6 G(2;2).

Goi M la trung diém ctia BC, suy ra M(3;1) va GM = (-1;1).
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Do G la trong tdm tam gidc 4BC nén A(x;y) thoa man:
_— l—x:3.(—1) x=4
AM =3GM < & , ta duge 4(4;0).

3-y=3.1 y=0
& Cau 29: Trong mit phang véi hé toa do Oxy, cho tam gidc ABC c6 A(I;S),B(—4; —5) va
C (4;—1). Viét phuong trinh dudng phan gidc trong va phan gidc ngoai clia gbc 4.

®) Lii gidi

Pudng thang AC di qua hai diém 4,C nén AC c6 phuong trinh 2x+y—7=0.
Tuwong tu AB:2x—y+3=0

Phuong trinh duong phan gidc géc 4 la:

|2x+y—7| _ |2x—y+3| @{y—SzO.

Ja+l Ja+1 x-1=0
Xét phan gidcd, : y—-5=0. Ta co6
P(B;d,)=-10,P(C;d,)=-6 nén suy ra B va C nam cing phia déi véi d,, suy ra d, 1a phan
giac ngoai.
Tu d6 suy ra d, :x—1=0 la phan gidc trong géc A.
& Cau 30: Trong mit phang v6i he toa do Oxy, cho tam gidc ABC ¢ A(2;-4) va hai dudng
phan gidc trong ciia géc B va C c6 phuong trinh lan lugt 1& d,:x+y-2=0,d,:x-3y—-6=0.
Tim toa do diém B va C.

® Lii gidi

Goi 4, la diém déi ximg clia 4 qua phan gidc d,.

Suy ra toa do diem 4, (x;») 1a nghiém ctia hé:

2
S e B S S E ) 4
2 2 = 4 Ta dudc AI(—;—}
3(x-2)+1(y+4)=0  |y=1 >3

Goi 4, 1a diém ddi ximg clia 4 qua phan gidc d,, tuong tu 4, (6;0).
Pudng thing BC di qua hai diém A,A4, nén BC c6 phuong trinh x+7y—-6=0.

4
x+y-2=0 |*7

B=d N BC nén toa do ciia B la nghiém ctia hé = 3
x+7y-6=0 2
3

, ta dugc B(i,gj
3°3

Tuong tu C=d, "BC nén ta dugc C(6;0).

& Cau 31: Trong mit phang v6i hé toa dd Oxy, cho tam gidc ABC biét trung diém céc canh
AB,BC va CA lan lugt 1a : M (-1;1),N(0;-3) va P(3;—1). Viét phuong trinh dudng trung truc
cua doan BC.

®) Lii gii.
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N
Ta c6 MP = (4,-2).
Vi M,P la trung diém ctia AB,AC nén MP la dudng trung binh ctia tam gidc ABC, suy ra
MP//IBC
Do do6 trung truc doan BC qua N (O; —3) va nhan MP lam vécto phdp tuyén nén cé phuong
trinh: 4(x-0)-3(y+3)=0<2x-y-3=0
& Cau 32: Trong mit phing véi hé toa do Oxy, cho tam gide ABC c6 A(-2;4),B(41) va
C(-2;-1). Tim toa do truc tm H cla tam gidc.

® Lii gidi

Goi H(x;y) la truc tAm ctia tam gidc ABC.

Ta c6 AH =(x+2;y-4),BC=(-6;-2),BH = (x—4;y -

1),4€ = (0:-3).
DD D0_fee
$0+(y-1).(-5)=0 |

Do H la truc tdm nén ta dugc
BH.AC=0

AHBC=0 {(
-

Vay H(-11).

& Cau 33: Trong mit phang véi hé toa dd Oxy, cho tam gidc ABC c6 cic dudng trung binh

nam trén cdc dudng thang cé phuong trinh d:2x-y+1=0,d,:x+4y-13=0,d,:x-3y—-1=0.

Viét phuong trinh canh A4B.

®) Lii gidi

B /N\d3 e

Gia stt d, song song v6i AB, d, song song véi BC, d, song song v6i CA.
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Goi M 1a trung diém cta A4B. Khi d6 M =d,nd, nén toa d0 M (x;y) thoéa man hé

x+4y-13=0 x=6
=

x—=2y—-1=0 y=2

Pudng thing 4B di qua M va song song véi d, nén c6 phuong trinh 2x-y-8=0.

, ta duge M (5;2).

& Cau 34: Trong mit phang véi hé toa do Oxy, cho tam gidc ABC c6 hai dudng trung binh
ké ti trung diém M cla 4B nam trén cdc dudng thing c¢6 phuong trinh
d:x—4y+7=0,d,:3x=2y-9=0 va toa do diém B(7;1). Tim toa d diém C.

®) Loi gii

A

JANDN
DN

dy

THI1: Gia st d, song song véi BC, d, song song véi AC.
x—4y+7=0

, ta duge M (5;3).
3x-2y-9=0

Toa d6 M (x;y) thoa man hé:{

Pudng thang AC di qua 4 va song song véi d, nén cé phuong trinh:3x -2y +1=0.
Pudng thang BC di qua B v song song voi d, nén c6 phuong trinh: x—4y-3=0.
3x-2y+1=0

, ta duge C(-1;-1)
x—4y-3=0

Ta c6 C=ACNBC nén toa dd diém C(x;y) théa man hé{

TH2: Gid st d, song song véi AC, d, song song v6i BC. Tuong tu THI1 ta dugc C(l 1;7).
& Cau 35: Trong mit phang véi hé toa d6 Oxy, cho tam gidc ABC ¢6 C(4;-1), duong cao
va trung tuyén ké tit dinh 4 c6 phuong trinh 1an lugt 14 d,:2x-3y+12=0,d, :2x+3y =0. Tim

toa do diém B.

®) LJi gidi
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t —1 t
B \ C
d d

1 2

, R ez , . |2x-3y+12=0 x=-3
Ta c6 A=d, Nd, nén toa do diem A(x;y) thoa man hé: =

2x+3y=0
4(-3;2)
Pudng thang BC di qua C vi vudng goc véi d, nén c6 phuong trinh 3x+2y—-10=0.
Goi M la trung diem BC, suy ra M = BC Nd, nén toa do diem M 1a (6;—4).
Suy ra B(8;—7).
& Cau 36: Trong mit phang véi hé toa do Oxp, cho tam gide ABC c6 A(2;1), dudng cao
qua dinh B va dudng trung tuyén qua dinh C lan lust c6 phuong trinh
d:x-3y-7=0,d,:x+y+1=0. Tim toa do cac dinh B vaC.

®) LJi gidi
biém Bed, nén toa do clia B c6 dang (3b+7;b).

Goi M la trung diém AB, suy ra M(%;g;%j.
Mit Khde, M ed, nén 222 0% 1 _gep-3

Suy ra B(-2;-3).
Pudng thing AC di qua 4 va vudng goc d, nén c6 phuong trinh 3x+y-7=0.

3x+y-7=0

Ta c6 C=ACNd, nén toa do diém C la nghiém ctia hé { , ta dugc C(4;—5).

x+y+1=0
& Cau 37: Trong mit phing véi hé toa dd Oxy, cho ba diem 4(10;5), B(15;-5),D(-20;0) la
cac dinh ctia hinh thang cin ABCD trong d6 AB song song v6iCD . Tim toa do diém C.
®) LJi gidi
A B
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Dudng thang CD di qua D(-20;0) va nhin 4B =(5;-10) lam vécto chi phuong nén c6 phuong
trinh 2x+y+40=0.
Goi 1,J lan luot 1a trung diém cta 4B va CD

Ta co 1(%;0} va IJ L CD.

Phuong trinh dudng thang IJ 14 2x—4y—-25=0.
2x+y+40=0

Ma J=1IJNCD nén toa do diém J 1a nghiém ctia hé:
2x-4y-25=0

, ta dugc J(_Tm;—l.%).

Theo tinh chat hinh thang can thi J 13 trung diém ctia CD, suy ra C (—7;—26).
& Cau 38:  Trong mat phing v6i hé toa do Oxy, cho hinh thang cin ABCD véi AB song song
CD va AB<CD. Biét cdc dinh 4(0;2),D(-2;2), giao diém I cta hai duong chéo AC va BD
nam trén cdc dudng thang d:x+y—4=0 sao cho AID = 45°. Tim toa do diem B va C.
® Lii gidi

Do Ied nén I(t;4—t) Tacé AD =245, [4=~21" —4t+4, ID=~21* —81+40 .
Ap dung dinh 1y ham s6 co-sin cho tam gidc AID ta dudc

—  [4*+ID* - AD?

cos AID = > TAID As B
o L £ =3t+6 @{t=2'
V2o P a0 —orsn L= ]
V6i =2 ta duge 1(2;2) va I4=2ID=42.
Do dé E:—Q.@z—kﬁjﬁ suy ra B(2+\/§;2+\/§) va
IB D* ¥
c(2+4\/§;2+4ﬁ).

Tuong t voi ¢ =4 ta tim duge B(4+3v2;42) va C(4+442;-242).

& Cau 39: Trong mit phing véi hé toa do Oxy, cho hinh binh hanh ABCD, biét hai dudng
chéo
AC va CD lan lugt nam trén hai dudng thang d,:x-3y+9=0,d,: x+3y—3=0 va phuong
trinh duong théng
AB:x—y+9=0. Tim toa do diem C.

®) L gii.
Goi I 13 tAm ctia hinh binh hanh. Ta ¢6 I = AC N\BD nén toa d6 diém I(x;y) théa man hé
o

A A 322 » ~ . |Xx—y+9=0
Do A=ABNAC nén toa do diem A(x;y) théa man hé = A4(-9;0)

x=3y+9=0
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Hinh binh hanh ¢6 hai dudng chéo cit nhau tai trung diém mdi dudng nén 7 1a trung diém AC
suy ra C(3;4)
& Cau 40: Trong mit phing véi hé toa do Oxy , cho hai dutng thing
dy:x—y—4=0,d,:2x+y-2=0, va hai diém 4(7;5), B(2;3). Tim diém trén duong thang
d, va diém trén dudng thing d, sao cho tit gidc ABCD 1 hinh binh hanh.
®) L gii.
Do Ced, nén C(c;c—4) va Ded, nén D(d;2-2d).
Ta cb TB:(—S;—2), R':(c—d;c+2d—6).
Tt gide ABCD 1a hinh binh hanh khi va chi khi 4B = DC < {C —d== {C =2
c+2d—-6=-2 d=3
Vay C(-2;-6),D(3;-4)
& Cau 41: Trong mat phing véi hé toa do Oxy, cho hinh thoi ABCD ¢6 A(O;—l),B(Z;I) va
tam
I thudc duong thang d:x+y—1=0. Tim toa d6 diém C.
®) LJi gii.
Do [ ed nén I(1;1-t). Ta c6 Zf:(nZ—i),Ejz(t—Z;—O.

Vi ABCD 1a hinh thoi, suy ra Al L BI nén ZJ_ﬁ:0<:>t(t—2)+(2—t)(—t):0<:{

Véi =0 thi I(O;l). Do 1a trung diém ctia AC nén suy ra C(0;3).
Véi t=2 thi 1(2;—1). Do 1a trung diém ctia AC nén suy ra C(4;—1).

& Chu 42: Trong mit phang véi hé toa d6 Oxy, cho hinh thoi ABCD c¢6 phuong trinh canh
AB:x—2y+4=0, phuong trinh canh 4D:2x—y+2=0. Diém M(2;2) thuoc dudng thing
BD. Tim toa do cac dinh ctia hinh thoi.

®) LJi gii.
x—2y+4=0

Toa d6 dinh la nghiém cta hé
2x-y+2=0

= 4(0;2).

—2v+4 2x—p+2 d:x+y-2=0
Phuong trinh cac duong phan gidc géc A4 la XZyet + X7 il = 7 :
J5 J5 dy:x—y+2=0

Truong hop d, :x+y-2=0.
Duong thing BD di qua M va vuong géc voi d, nén c6 phuong trinh x—y=0.

. ( x=y=0
Do B=BDnN AD nén toa do diem B(x;y) 1a nghiém cta he Y = B(4;4).
x-2y+4=0
~ A 2:2 N n ) . |x=y=0
Do I =BDnNd, nén toa d diem 7(x;y) la nghiém ciia hé 5 0:> 1(1;1).
X+y—2=

Vi C d6i xting v6i A qua I nén C(2;0).
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Truong hop d, :x—y+2=0. Tuong tu nhu truong hop 1.

) 1
& Cau 43: Trong mat phang véi hé toa dd Oxy, cho hinh chit nhat ABCD c6 tam [ (E;Oj.

Phuong trinh dudng thing AB:x—2y+2=0 va AB=2AD. Tim toa d6 céc dinh ctia hinh chi
nhat, biét dinh A4cé hoanh do Am.
®) LJi gidi.

Khoang céch tit I dén dudng thing AB bing X
2]

! 2.0+2 A B

—=2.0+
d([,AB)zz—zﬁ'

V1+4 2
Goi d 13 dudng thang di qua I va vuong goc v6i AB
nén d:2x+y—-1=0. I
Goi B 1a hinh chiéu vudéng géc ciia I trén AB. Khi dé
toa d6 diém B thda man hé D C
x=2y+2=0
YT S H(0).
2x+y-1=0
Do A€ AB nén A(2a—-2;a) v6i a<l1. T gia thiét AB=2A4D, suy ra
2 2 o .
AH=2d(I,AB)<:>\/(2—2a) +(1-a) :\/§<:>|1—a|=1<:>a20 hoac a=2(loai).
Suy ra A(-2;0), do H la trung diém 4B nén B(2;2).
Hon nita I 13 trung diém 4AC va BD nén C(3;0), D(-1;-2).
Vay 4(-2;0),B(2;2),C(3;0), D(-1;-2).
& Chu 44: Trong mit phang véi hé toa dd Oxy, cho hinh chit nhat ABCD c6 diém I (6;2) la
giao
diém ctia hai duong thang AC va BD. Diém M (1;5) thuoc duong thang 4B va trung diém E
ctia canh CD thudc dudng thing d :x+y—5=0. Viét phuong trinh duong thing AB.
®) L gii.
Do Eed nén E(t;S—t). Goi N la trung diém 4B, suy ra I la N M
trung diém NE nén N(lZ—t;t—l). Ta co A ® B
MN =(11-t;t—6),IE=(t-6;3~t). Do ABCD 1l hinh chit nhat
nén 1
R t=
MN.IE:0@(11—t)(t—6)(t—6)(3—t):Oc{
) - ? D C

*V6i t=6 suy ra N(6;5). Duong thang 4B di qua hai diem M X E

va N nén c6 phuong trinh AB:y=35.
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* V6i t=T suy ra N(5;6). Dudng thing AB di qua hai diém M va N nén c6 phuong trinh
AB:x—4y+19=0.
& Cau 45:  Trong mat phing v6i hé toa d6 Oxy, cho hinh vuéng ABCD c6 A(l;l) va M (4;2)
1a trung diém canh BC. Tim toa do diém B.

®) L gii.
Gia st a; :(a;b) v6i a*+b* #0 14 véc-to phép tuyén clia dudng thang AB . Suy ra dudng
thang BC c6 véc-to phap tuyén ng. = (b;—a).
DPuong thing 4B di qua A(l;l) va c6 vée-to phap tuyén a; =(a;b) nén
AB:a(x-1)+b(y-1)=0 hay ax+by—a—-b=0.
DPuong thing BC di qua M(4;2) va c6 vée-to phap tuyén @g = (b;—a) nén
BC:b(x—4)—a(y—2)=O hay bx—ay+2a—4b=0.

: a=3b [3a+5|
Ta cb AB:d(A’BC):W va BCZZd(M,AB)ZZW
a a

b=-
Vi 1a hinh vuéng nén AB:BC<:>|a—3b|:2|3a+b|<:>L) 7“.
=7a
V6i b=—a chon a=1 suy ra b=-1. Ta dugc AB:x—y=0 va BC:x+y—-6=0.

x-y=0

Toa d6 diém B la nghiém ciia hé { = B(3;3).

x+y—-6=0
Vé6i b=7a chon a=1 suy ra b=7. Ta dugc AB:x+7y—-8=0 va BC:7x—y—-26=0.
Toa d6 diém B 13 nghiém ciia hé {x+7y_8:0 :B(Q;Ej.

Tx—y-26=0 5°5
& CAu 46: Trong mit phiang véi hé toa d6 Oxy, cho hinh vuéng ABCD trong d6 thude dudng
thing d,:x+y-1=0 va C,D nim trén duong thang dy:2x—y+3=0. Tim toa do diem C,
biét hinh vuéng c¢é dién tich bang 5 va cé hoanh d6 duong.

®) LJi gii.

Do Aed, nén A(a;1—a) v6i a>0. Theo gid thiét bai todn, ta c6
2a—(1-a)+3|

NG

Sipep =5 d(4,d))=5 = =5 a=1 hoic a:—% (loai).

Véi a=1, suy ra A(1;0).

Pudng thing 4D di qua A va vudng géc véi CD nén c6 phuong trinh AD:x+2y—1=0.

A a2 e X2y =1=0
Toa do diem D la nghiém cua hé: :>D(—1;1).
2x-y+3=0
Do Ced, nén C(c;2¢+3). Suy ra CD =(-1-¢;—2-2¢). Ta ¢6

c=0
c=2

CD =5 & \(-1-c)? +(-2-2¢)? =\/§<:>|—1—c|=1<:>{
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Vay C(0;3) hodc C(-2;-1).
& Cau 47: Trong mit phing véi hé toa do Oxy, cho duong thing d:x+2y—4=0 va diém
A(1;4). Tim toa do diém M thudc d sao cho MA nhé nhat.
®) L gidi:
Diém M ed nén c6 toa do dang M(4—2m;m).

Khi d6 AM = (3-2m;m—4), suy ra AM =.(3-2m)’ +(m—4)" =/sm> —20m+25

Ta ¢6 \5m* —20m+25 =5(m—2)’ +5>/5

Dau "="x&y ra khi va chi khi m=2
Vay M (0;2) v gid tri nhé nhit cia AM bing /5

& Cau 48: Trong mit phang véi hé toa dd Oxy, cho hai diém A(1;4) va B(3;5). Viét phuong
trinh dudng thang d di qua 4 va cich B mdt khoang 16n nhét.

®) LJi gii:
Phuong phdp dai s6: Pudng thing d di qua A(l;4) va c6 véc to phap tuyén ﬁz(a;b) vGi
a’+b*> #0 nén c6 phuong trinh
d :a(x—1)+b(y—4)=0 hoac ax+by—a—-4b=0

. . 2a+ b|
Khoéng céch tit B den duong thang d dugc xac dinh d(B,d) :|—
' . Na' +b’

Néu @=0 thi d(B,d)=1
Néu 6=0 thi d(B,d)=2
Khi @#0v3 6#0 ta chon 0 =1

|2a+1| .. 2a+1
S d B,d = , (0] =
uy ra d(B,d) — ‘f(a)‘ voi f(a) —

. L e 2a+1
Ap dung bat dang thitc Cauchy — Shwarz, ta cé (2a+l)2 < (22 +12)(a2 +12) :>|az—+| <5
a +1

Vay mﬂgxf(a)zx/g, xdy ra khi a=2.

So sanh céac truong hop, ta dugc d(B,d) 16n nhat khi a=2, b=1
Vay phuong trinh duong thang can tim d:2x+y—-6=0

Céach 2: Phuong phap hinh hoc:
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Goi K 1a hinh chiéu vuéng géc clia B trén dudng

théng d .

Khi d6 d(B,d)=BK.

Xét tam giac ABK vuong tai K, ta ¢

d(B,d)=BK < AB = J5 (BDT tam gidc md rong).

Dau "=" x4y ra khi va chi khi K =4. A

Khi d6 d dugc xac dinh la di qua A(l;4) va vuong géc véi AB nén nhan AB = (2;1) lam vecto
phap tuyén.
Véy phuong trinh dudng théng can tim d:2x+y—-6=0
& Cau 49:  Trong mit phang v6i hé toa dd Oxy, cho dudng thing
d:x+2y—-4=0 va A(l;4), B(8;3). Tim diém M thudc d sao cho
MA+ MB nhé nhat.
®) Loi giai: A
Ta c6: P(A,d).P(B,d)=(x,+2y,—4)(x;+2y,—-4)=5.10>0

Suy ra hai diém 4 va B cing phia so v6i duong thing d . d

Goi A' la diém ddi xting ctia 4 qua d . M
Khi d6 toa do diem A'(x;y) théa man hé

2(x-1)-1(y—-4)=0 A

= A'(~1,0).
+zZ§f—4=0 (-1:0)

x+1
2

Khi d6 MA+MB =MA'+MB > A'B =310 (BPT tam gidc mé rong).
DAu "=" xiy ra khi va chi khi: 4’, M, B thing hang hay M thudc dudng thing A'B.
DPuong thing 4'B di qua A'(—I;O) va B(8;3) neen c¢6 phuong trinh A'B:x-3y+1=0.

x+2y—-4=0

Mit khéc, theo gia thiét M thudc d nén toa d6 diém M thoa man hé
x=3y+1=9

= M (21)

| Ciu todan nay ding cho hai diém khdc phia so voi d . Néu dé bai di cho A va B khédc phia vdi
d thi ta khéng lam buéc Iiy dor xiing.
& Cau 50:  Trong mit phing véi hé toa do Oxy, cho dudng thing d:x+2y—4=0 va hai diém
A(1;4), B(8;3). Tim diém M thudc d sao cho tam gidc ABM cé chu vi nhé nhat.
®) L gidi:
Ta c6 AB :(7;—1); suy ra AB = J50. Chu vi tam gidc ABM la:
Cpipyy = MA+MB+ AB = MA+ MB ++/50
bé C

AABM

nhé nhat khi M4+ MB nhé nhat. Ban doc lam tuong tu nhu bai trén.
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& Cau 51:  Trong mit phing v6i hé toa d6 Oxy, cho dudng thang d:x+2y—4=0 va hai diém
A(l;4), B(3;2). Tim diém M thudc d sao cho |MA—MB| 16n nhat.

®) L gidi:
Ta c6 P(A,d).P(B,d)=(x,+2y,—4)(x,+2y,-4)=53>0
Suy ra hai diém 4 v B cing phia so véi dudng thang d .
Theo bt dang thiic tam gidc md rong, ta cé B
|MA—MB|< AB=24/2.
DAu "=" xdy ra khi va chi khi 4, M, B thing hang hay M
thuoc dudng thing AB.
Pudng thing 4B di qua A(1;4) va B(3;2) nén c6 phuong trinh
AB:x+y—-5=0. M
Mat khéc, theo gid thiét M thudc d nén toa do diém M thoa ¥

man hé
{x+2y—4:0

= M (6;-1).
x+y—-6=0

| Ciu todan nay ding cho hai diém ciing phia so voi d . Néu dé bai di cho A va B khédc phia vdi
d thi ta I3y doi xiing mot trong hai diém A hodc B qua d .
& Cau 52:  Trong mit phing véi hé toa do Oxy, cho dudng thang d:x+2y—4=0 va hai diém
A(1:4), B(%:0). Tim diém M thuge d sao cho [MA—3MB| nho nhat.
®) L gidi:
Diém M ed nén c6 toa do dang M(4—2m;m)
Ta co m=(2m—3;4—m); m=(2m+5;—m), suy ra 3.@2(6m+15;—3m)
Do d6 MA+3MB =(8m+12;4—4m). Ta c6

[MA -+ 30B| = J(8m+12) + (4—4m)* = J30m> +160m+160 = 4/5/m’ + 2m+2

=454 (m+1) +12451=445.

& Cau 53:  Trong mit phing véi hé toa d6 Oxy, cho dudng thing d:x+2y—4=0 va hai diém

A(l;4), 3(8;%). Tim diém M thudc d sao cho SMA*> +2MB* nhé nhét.

® Lii gidi
Diém M ed nén cé toa do dang M(4—2m;m)

Ta c6 m:(2m—3;4—m), suy ra SMA? =5[(2m—3)2 +(4—m)2];

2
]\_4§:(2m+4;%—mj7 suy ra 2MB’ =2{(2m+4)2 +(%—mj }
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315

Do do SMA® +2MB" =35m" ~T0m+== = 35(m-1y +222,

Dau "=" x4y ra khi va chi khi m=1.

Vay M (2;1) va SMA® +2MB* dat gid tri nhé nhat bang ?.

& Cau 54: Trong mit phing véi hé toa do Oxy, cho dudng thing d:x—2y—2=0 va hai diém
A(3;4), B(-1;2). Tim diém M thudc d sao cho MA®>—2MB’ 16n nhat.
®) L gidi:
Diém M ed nén c6 toa d6 dang M(2m+2;m).
Ta c6 MA=(1-2m;4—m), suy ra MA* =(1-2m)" +(4-m)’;
MB =(-3-2m;2—m), suy ra 2MB* = 2[(—3»—2;11)2 +(2—m)2].

2
Do d6: MA* —-2MB? :—5m2—28m—9=—5(m+%j +Es%

Dau "=" xay ra khi va chi khi m = —%.

Vay M(—?;——j va MA® —2MB* dat gia tri 16n nhat bang %
& Cau 55:  Trong mit phing véi hé toa dd Oxy, cho diém A(Z;l). Lay diém B thudc Ox c6
hoanh do

khong 4&m va diém C thudc Oy c6 tung dd khong Am sao cho tam gidc ABC vuong tai 4. Tim

toa

do diem B va C sao cho dién tich tam gidc ABC.
a)Lén nhat

b) Nho nhéat.

® Lii gidi
Goi B(b;0), C(0;¢) voi diéu kién b*+¢* #0. Suy ra Zéz(b—2;1), Z(.f:(2;c—l). Tam gidc
ABC vuéng tai 4 nén ABAC=0 < (h-2)2+1.(c=1)=02b+c-5=0 (*). Tl (*) suy ra

_S5-c

b

,do ¢=0 nén bs%. Vay OSbﬁg. Ta co:

SAABC:%AB.AC:%.\/(b—Z)Z+1.\/4+(c—1)2 :%\/(b—2)2+1.\/4+4(b—2)2 =(b-2) +1.

a) Khéo sét ham s bac hai f(b) =(b—2)2 +1 trén [O;%} ta tim dugc max{(b) =£(0)=5.
o)

Véi b=0, suy ra ¢=5. Vay B(0;0), C(0;5) va dién tich tam gidc 4BC dat gia tri 16n nhat

bang 5.

b) Ta ¢ Syue =(b-2) +121.

Dau “=” xdy ra khi va chi khi b=2, suy ra c¢=1. Vay B(2;0), C(0;1) va dién tich tam gidc
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ABC dat gia tri nho nhéit bang 1.
& Cau 56: Trong mit phing véi hé toa do Oxy, viét phuong trinh dudng thang di qua M (3;2)
cat tia Ox tai 4 va tia Oy tai B sao cho dién tich tam gidc O4AB dat gia tri nho nhat.
® LJi gidi
Pudng thang d di qua M (3;2) va it céc tia Ox, Oy lan ludt tai 4 va B khac O, nén A(a;0)

B(O;b) v6i a>0, b>0. Do d6 phuong trinh ciua d c6 dang £+%=l.

a

Pudng thing d di qua M (3;2) nén i+2—1 Ta cd S, = 1OA OB——|a| || = —ab

Ap dung BPT Cauchy, ta dugc 1——+—_ 2,{ / ,suy ra S, 212.
AOAB

PR S 404232 1 Ja=6
Dau bang xay ra khi va chi khi _:Z:E<:> .

a b=4
Vay duong théng can tim c¢6 phuong trinh d : £+% =1.

& Cau 57:  Trong mit phing v6i hé toa do Oxy, viét phuong trinh dudng thing d di qua
M (4;1) va cat chiéu duong céc truc Ox, Oy lan luct tai 4 va B sao cho O4+OB nhé nhét.
® LJi gidi
Céch 1. Gia sit duong thing d c6 vée-to phép tuyén ﬁ:(a;b) v6i a®+b* #0 nén c6 phuong

trinh d: a(x-4)+b(y-1)=0 hay ax+by—4a—-b=0. Khi dé dmOx:A(4a+b;Oj va
a

d Oy = B(O 4‘”[)).

da+b da+b

Diéu kién: >0; >0.
a b
Ta c6
OA+ OB = |4a+b|+|4a+b|:4a+b+4a+b:5 b 4a_ o 2/b da _o
| a | | b | a b a b a b
Dau “=" xay ra khi va chi khi 2:‘2_‘1 < b>=4a". Ta chon a=1, suy ra b=2. Vay duong
a

thing can tim ¢ phuong trinh d: x+2y—6=0.
Céch 2. Duong thing d di qua M (4;1) va cat cdc chiéu duong Ox, Oy lan lugt tai 4 va B

nén A(a;0), B(0;6) v6i a>0, b>0. Do dé phuong trinh ctia d ¢ dang £+%:1.

a

DPuong thing d di qua M (4;1) nén i+%:1. Ta c6 OA+OB=|a|+|b|=a+b.
a

Ap dung BDT Bunhiacopxki, ta dugc

(\f\/a\ffJ ( j(a+b) a+b (do g%:n.
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e o feme
Suy ra a+b>9 hay OA+OB>9. Dau “=” x4y ra khi {

1
__|__=
a

Vay duong thing can tim c6 phuong trinh d : %+X =1.

& Cau 58: Trong mit phang v6i hé toa do Oxy, viét phuong trinh dudng thang d di qua
M (3;1) va cét chiéu duong cdc truc Ox, Oy lan lugt tai 4 va B sao cho 1204+90B nhé nhat.
®) Lii gidi
Céch 1. Gia sit duong thing d c6 vée-to phép tuyén ﬁ:(a;b) v6i a® +b> #0 nén c6 phuong

trinh d: a(x-3)+b(y—1)=0 hay ax+by-3a-b=0.
3a+b 3a+b j

Khi d6 dn"Ox = A(
a b

;Oj va dmOy=B(O;

3a+b 3a+b
>0;
a b

Dicu kién >0.

Ta c6

12044908 12220 o 3atD|_yp 3axb g daxh g 12b 2Ta 4o o 120 2Ta
| | | | b a b a b

Dau “=" x4y ra khi va chi khi g:27Ta<i>4b2 =9a’. Ta chon a=2, suy ra b=3.

a
Vay dudng théng can tim ¢ phuong trinh d: 2x+3y—-9=0.
Céch 2. Dudng thang d di qua M(3;1) va cit chiéu duong cac truc Ox, Oy lan ludt tai 4 va

B nén A(a;0), B(0;b) véi a>0, b>0. Do d6 phuong trinh ciia d c6 dang £+%:1.
a

DPuong thing d di qua M (3;1) nén é+%:l.
a

Ta c6: 1204+90B =12|a|+9|b|=12a+9b..
Ap dung BDT Bunhiacopxki, ta dugc

(ﬁr (3IJ (a bj(12a+9b)—12a+9b.

Suy ra: 12a+9b>81 hay 1204+90B >81. Dau “=" xay ra khi va chi khi

\/_
N J12a T f@ _%
i+l:1 b=3
a b

N N 2 X N , N 2
Vay duong thang can tim c6 phuong trinh d : ?x+—
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& Cau 59: Trong mit phing v6i hé toa do Oxy, viét phuong trinh dudng théng d di qua

M (—4;3) va cat céc truc Ox, Oy lan lugt tai 4 va B khéc O sao cho nhé nhat.

+
4> OB?

® Lii gidi
Céch 1. Goi H 1a hinh chiéu vudng géc clia O trén duong thang d . Tam gidc OAB vuodng tai

A

nén
1 1 1 1 1
>

of OB OH' oM’ 25

Diu “=” xay ra khi va chi khi H =M . Khi d6 dudng théng d di qua M (—4;3) va vudng géc
v6i OM nén nhan O—AZ:(—4;3) lam véc-to phép tuyén. VAy phuong trinh dudng théng d
4x-3y+25=0.

Céch 2. Duong thang d di qua M (—4;3) va cét cdc truc Ox, Oy lan lugt tai 4 va B khic O

nén A(a;0), B(0;6) véi a#0, b#0. Do d6 phuong trinh ctia d c6 dang £+%:1.

a
Pudng thing d di qua M (—4;3) nén _—4+§=1. Ta c6 +L=L+L.
a b o4 OB a b
Ap dung BPT Bunhiacopxki, ta duge
-4 3V : . (1 1)
—+— S[—4 +3} —+—|.
(23] <[y 3] o
1 1
I L1 1 —4:—=3:— a:—2
Suy ra ——+——=—+—>— Din “=" xiyrakhivachikhi{ ¢ P& 4
04~ OB° a b° 25 —4 3 25
—+==1 b=—
a b 3
N N 2 X N , \ _4x 3y
Vay duong thang can tim c6 phuong trinh d : g+§:1.

Céch 3. Gia sit dudng thing d c6 vée-to phap tuyén ﬁ:(a;b) v6i a® +b>#0 nén c6 phuong
trinh d: a(x+4)+b(y-3)=0 hay ax+by+4a-3b=0.

Khi d6 d NOx = A(3b_4“;oj va dm0y=3(0;3b;4“ j Ta c¢b:
a

1 1 a’ b* a’+b* S a’+b* 1

+ = = = = .
04’ OB’ (3b—4a)2+(3b—4a)2 (3b-4a)" (¥ +4)(b*+a*) 25

Dau “=" xay ra khi va chi khi %:j@ 3a=—-4b. Chon a=4,suy ra b=-3.
a

Vay dudng théng can tim ¢ phuong trinh d: 4x—3y+25=0.
& Cau 60: Trong mit phing v6i hé toa do Oxy, viét phuong trinh dudng théng d di qua

M (2;-1) va cit cdc truc Ox, Oy lan lugt tai 4 va B khdc O sao cho + nhé nhat.

4> OB’
® Lii gidi
Céch 1. buong thing d di qua M(2;—1) va, cit cac truc Ox, Oy lan luct tai 4 va B khac O
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nén A(a;0), B(0;6) véi a#0, b#0. Do d6 phuong trinh ctia d c6 dang £+%=1.
a
) 2 1 9 4 9 4
DPuong thang d di qua M (2;-1) nén ———=1. Ta c6 + =—t—.
& s b ( ) a b o4 OB a b

Ap dung BPT Bunhiacopxki, ta dude

(2 1)2 (23 12)2 (4 1)(9 4)

——— | === | L=+ || S+ |

a b 3a 26b 9 4)\a* b
9

Suy ra + = —>—
Yo o T 25
23_12 [, 2
Déu “=” xay ra khi va chi khi > ¢ 2 b 8
2 1 25
Z_ h=—2=2
a b 9
A . 3 S . & 9y
Vay duong thang can tim c6 phuong trinh d: ———=1

25 25
Céch 2. Gia st dudng thing d c6 vée-to phép tuyén Zz(a;b) v6i a®+b>#0 nén c6 phuong

trinh d : a(x—4)+b(y+l)=0 hay ax+by—-2a+b=0.

Khi d6 d NOx = A(za_b;oj va dmOy:B(O;Zab_b ] Ta c6:
a
9 4 94? 4 9a’+4b> 94> +4b° 9a* + 4b* 36

OL OB (2a-bV (2a-b) (2a-bF (2 R e 25
(2a-b)" (2a-b)" (2a-b) (,301_,21,) (+j(9a2+4b2)
3 2 9 4

Dau “=” xay ra khi va chi khi %:3a=—%:2b. Chon a=8, suy ra b=-9.

Vay duong théng can tim c¢6 phuong trinh d : 8x—-9y-25=0.

& Cau 61: Trong mit phing véi hé toa do Oxy, cho diém M (0;2) va hai duong d,:
3x+y+2=0, d,: x-3y+4=0. Goi 4 la giao diém ctia d, va d,. Viét phuong trinh duong
thing d di qua M va ciit hai duong thing d,, d, 1an luot tai B, C (B va C khéc 4) sao cho

1
+
AB*  AC?

dat gi4 tri nho nhat.

®) LJi gidi

3x+y+2=0

Toa dd giao diém 4 1a nghiém ciia hé { = A(-1;1).

x—=3y+4=0
Puong thing d, c6 véc-to phap tuyén n, =(3;1); Puong thing d, c¢6 véc-to phap tuyén
n, =(1;-3).
Ta c6 7., =0. Suy ra d, L d,. Goi H la hinh chiéu vuéng géc ctia 4 trén duong thang d .
Tam gidc ABC vuong tai 4 nén

1 1 1 S 1

+ = = .
AB®  AC* AH® AM’
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Diu “=" x4y ra khi va chi khi H =M . Khi d6 duong thing d di qua M (0;2) va vudng géc véi

AM nén nhan AM = (1;1) lam véc-to phap tuyén. VAy phuong trinh dudng thang d : x + y—2=0

& Cau 62: Trong mit phang véi hé toa d6 Oxy, cho ba diém A(1;1), B(3;2) va C(7;10).
Viét phuong trinh dudng thing d qua 4 sao cho téng khoang cach tit B va C dén d 1a 16n
nhat.
®) Lii gidi
Truong hop 1.
B

! K _d
H M\r
C
Gia st d cat BC tai M. Goi H, K lan luct 1a hinh chiéu vudng géc cia B va C trén d. Ta
¢6 d(B,d)+d(C,d)=BH+CK <BM +CM =BC

Dau “=" xay ra khi va chi khi d vuong géc v6i BC.
Truong hgp 2.

B
\]
2| %
g+ L | d
] Jd K

Gia sit d khong cat BC. Goi I la trung diem BC. Goi H, I, J lan luct la hinh chiéu vudng
géc ctia B, C va I trén d. Ta cé d(B,d)+d(C,d)=BH+CK =2IJ <2AI .
Dau “=” xay ra khi d vuéng géc véi AI. Bay git ta so sanh BC va 247 . Vi I 1a trung diém
BC nén 1(5;6). Ta c6 241 =241 > BC =45 . Vay duong thing d cin tim qua A(1;1) va
nhan Al :(4;5) lam véc-to phap tuyén nén d: 4x+5y—-9=0.
Chii y: Néu BC>2AI thi dudng thing d cin tim qua 4, ¢ véc-to phap tuyén BC.
& Cau 63: Trong mit phing v6i hé toa do Oxy, cho tam gidc ABC can tai 4 c6 phuong
trinh canh AB: x+2y—-2=0, phuong trinh canh AC: 2x+y+1=0, diém M(1;2) thudc doan
BC. Tim toa d6 diém D sao cho DB.DC ¢6 gi4 tri nho nhat.

® Lii gidi
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Duong thing 4B c6 véc-to php tuyén ZE:(I;2); Pudng thing AC c¢6 vée-to phép tuyén
i, =(2;1). Gid st dudng thang BC c6 véc-to phap tuyén iy, =(a;b) véi @’ +b5>#0. Do d6
BC: a(x-1)+b(y—2)=0 hay ax+by—a—2b=0.
Tam gidc ABC cén tai 4 nén
Y —— L L |a+2b]| |2a+b]| a=-b
cos ABC =cos ACB & |cos(n,,,n =|cos(n,.,n < = =
eos(as T =leos (e )l = o = T s = La=s

e V6i a=-b, chon b=-1 suy ra a=1. Ta dusgc BC: x—y+1=0.

x+2y-2=0
g = B(0:1).
x—y+1=0
2x+y+1=0 21
Y :>C( ; ]

x—=y+1=0 33

Toa d6 diéem B la nghiém ciia hé {
Toa d6 diéem C la nghiém ciia hé { 13

Ta cb ME’:(—I;—I), Wz(—%;—%). Suy ra M khong thuoc doan BC.

e VG6i a=b, chon a=1 suy ra b=1. Ta dugc BC: x+y-3=0.

2 v, X +2y=2=0

Toa do diem B la nghiém ctia hé = B(4;-1)
x+y-3=0
e [2x4y41=0

Toa do diem C la nghiém ctia hé :C(—4;7).
x+y-3=0

Ta co Hl?:(?a;—?)), W:(—S;S). Suy ra M thuoc doan BC.
Goi trung diém ctia BC 1a 1(0;3). Ta c6

m.ﬁ’:(ﬁ+ﬁ),(ﬁ+ﬁ):Dlz_B_CZZ_BCZ
4 4

Déau “=” xdy ra khi v chi khi D=17. Vay DB.DC nho nhat khi D(0;3).

& Cau 64: Trong mit phang v6i hé toa d6 Oxy, cho hai diém A(0;1), B(2;-1) va hai duong
thang c6 phuong trinh d,: (m-1)x+(m=2)y+2-m=0, d,: (2-m)x+(m-1)y+3m—-5=0.
Chtmg minh d, va d, luon cat nhau tai P. Tim m sao cho P4+ PB 16n nhat.

® Lii gidi
m—l)x+(m—2)y=m—2

(
Xét hé phuong trinh: .
¢ he PRTonS Hhn {(2—m)x+(m—l)y=—3m+5

, m—1 m-2 3
Tacd D= =
2-m m-1

2
2l m—= +l>O,VmeR.
2 2

Vay d, va d, luon cit nhau.
Taco A(0;1)ed,, B(2;-1)ed, va d, Ld,. Suy ra tam gidc APB vudng tai P nén P nam trén
duong tron duong kinh AB.
Ap dung bat déng thitc Bunhiacopxki, ta ¢ (PA+PB)2 < (12 +12)(PA2 +PBZ) =2A4B*=16. Suy
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ra PA+ PB<4.Dau “=” x4y ra khi va chi khi P4=PB.

V6i PA=PB suy ra P la trung diém ctia cung AB trong duong tron dudng kinh AB . DPudng
tron dudng kinh 4B c¢6 phuong trinh (C): (x—l)2 +y>=2. Goi A la trung truc ctia doan AB,
suy ra A qua tam 1(1;0) va cb véc-td phap tuyén ZZT?:(2;—2) nén c6 phuong trinh A:
x—y—-1=0.

x—y—1=0

P(2;1) hoac P(0;-1).
(x_1)2+y2:2:> ( ) 0ac ( )

Khi d6 toa d6 diém P théa man hé {

V6i P(2;1), thay vao d, ta dugc m=1; Véi P(0;-1), thay vao d, ta dugc m=2.

Vay PA+ PB 16n nhat khi m=1 hoac m=2.
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