§3. Khoang cach va goc

26. a) Thay lan luot toa do cua A, B, C vio vé trdi phuong trinh ctia A, ta duoc :
~1-3=-4; 2-23-3=-7; 3-2.(-6)-3=12,

Viy A, B nam vé mot phia clia A, con C nam vé phia kia. Do dé A cit hai
canh AC va BC cua tam gidc ABC.

b) Cdch 1. Xét MQ2y+3:y) € Athi MA + MB + MC = (- 6y—5: -3y -3).

Khi d6 ‘Mﬂ; + MB + M(f‘ = J6y+5° + @By +3)® =45, + 78y +34.

‘L’E‘E + MB + MC| nhd nhit <> 45y% + 78y + 34 nho nhét < y = —%.
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Cdch 2. Do MA+ MB + MC = 3MG (G la trong tim tam giic ABC) nén

MA + MB + M{f‘ nho nhat ‘E&E nho nhit <> M 1a hinh chi€u vuong

g6c cua G trén A. Ta tim duge M = [%, - :—i]

a) AB = (2;1), AC = (-1;2). AB v AC khong cing phuong. Do dé A, B,
C khong thang hang va la ba dinh clia mot tam gidc.

b) Phuong trinh duong thing AB : x — 2y -2 = 0.

Phuong trinh dudng thang AC : 2x + y — 4 = 0.

Phuong trinh cic dudng phan giic trong va ngoai ctia goc A 1a :

,i‘—2}1—’2_+2,r+y—4t> x+3y—-2=10 (1)
2422 22 4P 3x-y—6=0 2)

Thay lan luot toa do cua B va C vao vé trdi cua (1) ta dugc :
44+31-2=53 1+432-2=35

Do d6 B, C cung phia déi voi duong thang c6 phuong trinh (1), vy phuong

trinh dudng phin giac trong cua géc Ala3x—y -6 =0.

) BC = (=3 ; 1). Phuong trinh dudng thang BC 1a x + 3y — 7 = 0.

Phuong trinh cdac duong phén gidc trong va ngoai cua goc B la

x-2y-2_ x+3y-7 (V2 -Dx-2V2+3)y+7-2V2=0 3)
V2422 J2+32 | (2 +Dx+(B-22)y-7-2J2 =0 (4)
Thay 14an luot toa do cuia A va C vao vé tréi cua (3) ta duoc :

QB =D247=240 =5; (B =D1-022 +32+7=2{2 =5

Suy ra phuong trinh dutng phan gidc trong cua goc B 1a

2 =Dr=22+wsT=m2 =0




28.

29,

30.

Tam [ cia duong tron noi tiép tam gidc 1a giao diém cia cdc dudng phan
gidc trong. Toa do cua [ 1a nghiém cua hé :

’ 5422
{m—-;—e:o @t*——zﬂg
2-Dx-2V2+3)y+7-242 =0 o3

Y

Vay I = 2 +2ﬁ' 3
' 2442 2442 )
Xét tam gidac ABC véi phuong trinh cdc canh cua tam gidc nhu da cho. Khi
dé, toa do cdc dinh cha tam gidc la nghiém cta cic hé :
x+2y=0 |x+2y=0  |2x+y=0
_21+}'=U’ x+y=-1=0" |x+y-1=0
Giai cac hé nay ta dugc toa do cac dinh tam giac1a(0;0),(2;-1); (-1 2).
GiasuA=(0:;0),B=(2;-1);C=(-1;2). Suyra
AB =(2:-1), AC = (~1: 2), BC = (-3 3).

AB = AC =5 nén tam giac ABC can tai A.

N (1) + (=1). 4 - |
A =S BAR Ry e o % o] ey

\/22+12.\112+22 3

— B=0C ~18°26".

A ¢6 phuong trinh tong quit : x + y + 1 = 0. Do d6

d(A;ﬂ)=|_1+2+1|= 3 = B

Jize2 2

Dudng tron tam A tiép xdc v6i A nén ¢6 ban kinh R = /2. Dién tich cla

hinh tron nay 1a S = 7R? = 2.

Hai diém M va N d6i xing véi nhau qua A khi va chi khi ¢6 hai diéu kién :
— Trung diém I cia MN nim trén A ;

—Vects MN 1a vecto phép tuyén cua A.
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Tur d6 ta duge cic dicu kién sau :

(252252

b(-’fz —x1)—aly; - J"}) = 0.

a) Ta tim dugc toa do cic dinh cia tam gidc ABC 1a: A(1;5),B(-3:1),
C(2 ; -2).

Phuong trinh cdc duong phén gidc trong va ngoai cua goc A la :

x-y+4 _Tx+y-12 i Sx—-y+4)=Tx+y-12
V2 T 49+ 1 S5(x—y+4)=—(Tx+y—12)

x+3y-16=10 (1)
e
3x—-y+2=0 (2)

Thay lan luot toa do cua B va C vao vé trdi cua phuong trinh (1) ta duoc :
-3+3-16=-16; 2-6-16=-20,

suy ra B va C O cung phia d6i vdi dudng thing c6 phuong trinh (1),

Viy phuong trinh duong phéan gidc trong cua goc A la: 3x—y+2=0.

b) Thay lin luot toa do ciua O vio vé€ trdi phuong trinh ctia BC, AC, AB
ta dugc :

4 -12; 4.
Thay toa do ctia A, B, C 14n lugt vao vé trdi phuong trinh cua BC, AC, AB ta dugc :
3+55+4=32; T.(=-3)+1-12=-32; 2+2+4=8.

Nhur vy : O va A nam cing phia déi v6i BC ; O va B nam cung phia doi vai
AC ; O va C nam cung phia déi véi AB. Vay O nim trong tam gidc ABC.

a) Puong thing A di qua A(=2 ; 0) ¢6 phuong trinh :
ax+2)+fy=0 hay ax+fy+2a=0(a"+f #0).

: a + 3| I la + 3]
A tao véi d géc 45° < cos45° = | e
Jai + p2 ~10 V2 Jai + B 10
a=2p0

5@+ =(a+38)° =2a* -3af-28=0 < |
o = —Eﬁ.



Véi a=2p4, chon f= 1, @ =2, ta dugc dudng thing A, : 2x + y + 4 = 0.
: 1 ;
Véi a = —Eﬁ.chgnﬁ:—l a =1, ta dugc dudng thing A, : x =2y +2=0.

b) Goi ii(a : b) 1a vecto chi phuong clia duding thing A cin tim (a* + b # 0).
d c6 vecto chi phuong v = (3 ;- 2).

 Pa-28
A tao voi d goc 60" khi va chi khi cos60°
\,|'3‘ 497 \,"a' + b?
o Lo Pa-2 i3+ b%) = 4G - 26y
2 \/ﬁ.vaz + b?
¢$ﬂf—4%b+%1—ﬂ
507
ﬁ,“‘ 23
24 +507
23 b
Véi a = 2—30?5, chonb=1,a = 22—%[}—! ta duge duong thang
o1, 28-N507
A - T T Ty
y=2+1.
Véi a = i 50 ——————bh,chonb =1, _2F SO0 SU , ta dugc dudng thang
— 24 + /507
Ay B 33
y=24+¢
. & X = 2 + dat . a 4 . &
33. Puong thang A, : ‘% c6 vecto chi phuong u(a ;— 2), dudng thang
y=1-2¢

Ay i 3x + 4y + 12 = 0 c6 vecto chi phuong v(4 ;- 3). Goc giita A; va A,
bing 45 khi va chi khi
da + 6|

cosd® = —umbeo———
Vva? +22 4% + 32

4a + 6|

1
2 sl 4

—

143



34.

35,

36.

144

& 25(a° +4) =2(da+6)* < Ta* +9%6a-28 =0 <

Co6 hai gid tri cin tim la a = % va a = -14.
a) Puong thang A di qua A(1 ; 1) ¢6 phuong trinh :

a(x—1)+By—-1)=0hay ax+ fy —a— B=0(a’ + B #0).
|3a+6,8—a—;5’|_

Tacé d(B;A)=2 < =2 =Qa+58) =4a” + %)
Ja? +
=0
< F214 + 20a) =0 < A
214 + 20a = 0.
Véi =0, chon a= 1, ta dugc duong thing A, : x — 1 =0.

Véi 218 + 20a = 0, chon a= 21, f=-20 ta dugc dudng thang A, :
2lx—-20y-1=10.
Bx — 6y - 9|
—

V64 + 36

byM(x:v)eA<=dM:.d)=5

=5 8x-6y-5=150.

Viy ¢6 hai dudmng thiang cdn tim la

Ayt Bx—6y+45=0 va Ayt Bx—-6y—35=0.
DPuding thang A di qua A ¢6 phuong trinh : ax + fy —a — =0 (o + ,o’2 # ().
Tur gia thiét d(B ;: A) = d(C ; A), ta tim duoc a = -4/ hoac 3a +20 =0.
Suy ra c6 hai duoing thang thod man bai todn 1a A, :

dx-y=3=0 va A :2x-3y+1=0.
a) Puong thang AB c6 vecto phap tuyén 7 (1 ; 2), duong thang BC ¢6 vecto
phdp tuyén 7,(3:—1). Pudng thing AC qua M nén cé phuong trinh :
ax— 1)+ fy+3)=0 (" + S #0).
Tam gidc ABC cén tai dinh A nén ta cé :
3-2| - 3a - p|

NN Jo? + PP 412
o a? + B2 =3Pa - gl & a* + B2 = 53a - p)?

cos(AB,BC) = cos(AC,BC) <



37.

& 22a° - 15af +2f° =0 <

{I="I—i' i

" ]- o ¥
Véi a = 5;3. chon =2, a =1, ta dugc duong thing AC : x + 2y + 5 =0.
Truong hop nay bi loai vi khi d6 duong thing AC song song vdi duong
thing AB.
Véi a = %,8 ,chon =11, a = 2, ta dugc duong thang AC : 2x + 11y + 31 =0.

b) Hiy viét phuong trinh dudng thang A di qua M va vuéng goc véi moi
duong phan gidc cua cdc goc tao boi A; va A,. Ta tim duoc hai dudng
thing thod man bai todn 1a: 3x+y-5=0vax-3y-5=0.

a) Lay M(x, i yg) thudc Ay, suy ra axy + by, + ¢ = 0. Ki hiéu d(A, : A,) la
khodng cdch giita hai dudng thing song song A, v A,. Khi dé6 ta ¢6 :

|ru'u + by, + d] B |£' = dl

Va® + b? _Uazﬂ-bz.

b) Phuong trinh duong thing A, song song véi A, va A, c6 dang :

d{'ﬂl :ﬂz] = d(M;rﬁg) =

ax+hby+e=0(e+c,e=d).
Ap dung cau a) ta c6 :
le—el ld — el

—_— ; d(Ay (A =——.
Va +b? 2 va® +b*

A cdch déu hai dudng thang A, va A, khi va chi khi

c=d (loai viA; #A,)
=|d_€| — E_{~+d
-2

d(A;;A3)=d(AyA;) < le—e

c+d

2
Ap dung : Duong thing song song va cich déu hai duong thing da cho c6
phuong trinh :

Vay phuong trinh clia A; 1a ax +by + =1,

—10+1

=3x + 4y +
X ¥ B

=0 hay -3x + 4y - -g- =1J.
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(h. 101) Cdch 1. Xem bai 23, chuong II. &

Cdch?2. Nhanthdy A g A: 7x—y +8 =0. A 7
Vay B, D € A.

A ¢6 vecto chi phuong (1 ;7). Phuong trinh / ‘{\

dudng chéo AC 1a :
lx+4)+7(y-5=0x+Ty-31=0. A/ D c,
Toa do giao diém [ cia AC va BD 1a nghiém SR

cua hé phuong trinh :

|

la (3 ; 4). Vi ABCD la hinh vuong nén AC tao véi cdc duong thing AB va
AD cic goc 45°,

1
X=-=

Tx—-y+8=0
v Z.Va:-,r!:[—

hay
x+7y=-31=0

1

5 2) Suy ra toa d6 cua C

2
y=

9
2
Pudng thang d qua A(—4; 5) ¢6 phuong trinh :
alx+4)+ By—5)=0hay ax + By + da—58=0 (o’ + B~ # 0).
|a+?ﬁ|

J504/a” + B2

d tao véi AC goc 45° khi va chi khi cos45° =

_4
ja+77| o 120% —Taf — 128 = “=37
V'Ir_ \/_'::'Ml'a +;'3 a‘=—%ﬁ.
. 4 . 2
Véi a = —3—,{? chon ff= 3, a=4, ta duoc duong thiang d;: 4x+3y+ 1 =0.
: 3
Vma=—1ﬁ,chqn,{3=—4,a , ta dugc dudng thang dy: 3x — 4y +32=0.

Ldy phuong trinh AB la 4x + 3y + 1 = 0 thi phuong trinh ciua AD la
3x—4y+32=0.

Do dé ta viét dugc phuong trinh cua CD va BC lan lugt 1a : 4x + 3y - 24 = ()

va 3x — 4y + 7 = 0. (Lay phuong trinh AD 1a 4x + 3y + 1 = 0 thi phuong

trinh ctia AB 1a 3x — 4y + 32 =0 va ta cling ¢6 két qua tuong tu).
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(h. 102) K¢ AH L. CN, AK 1 BM. Goi A, , A, A
theo thit ty 12 giao diém cua AH, AK v6i

BC. Khi d6 H 1a trung diém ciia AA,, K N ¢
la trung diém cla AA,. Ta tim dudc toa
do cua A, va A,. Tu do viét duoc phuong B A As C

trinh canh BC la y+ 1 =0.
‘ Hinh 102

a) Dé thay P, Q nam vé mot phia doi véi duong thang A. Goi P’ la diém
doi xumg voi P qua A, khi do :
MP + MQ = P’Q. Dau " =" xay ra khi va chi khi M, P’, O thang hang. Ta tim

z?
. Tir d6 tim duge M = (0 ; —1).
p==4—1

dugc P'= (5 ; 4), phuong trinh P'Q la {
b) Tac6 |NP - NQ|<PQ.Diu" =" xdy ra khi va chi khi N, P, Q thing
hang. Vay N chinh 1a giao diém cta dudng thang PQ va A. Ta tim dugc
N=(9;-19).
a) A, luon di qua diém c6 dinh M(x, ; yy) vdi moi m khi va chi khi
(m—2xp+(m—Dyg+2m—-1=0 Vm
g+ yg+2m—2x5-yg—-1=0Vm

Xa+ Vo +2=10 Xy =1
&5 I 0+ Yo s 0
Vay A, luon di qua diém ¢6 dinh M(1 ; =3) v&i moi m.
b)yBPiatfix,y)=(m-2)x+(m—-1)y+2m—- 1.

_}1“ = _3+

A,, c6 it nhat mot diém chung vdi doan AB <> f(x, , v4). flxg, vg) <0
8
S(Mm—-8)3m-3)<0&=1<m< 7
c) (h. 103) Dung AH L A,,. Ta ¢c6 AH < AM
vGi moi m (M 1a diém thudc A,, véi moi m da
noi & ciu a)). Vaiy AH 16n nhét bang AM khi
va chi khi H tring v6i M hay AM L A, M A

Ta ¢6 : AM = (—1:=6), A, cd vecto chi &”/
phuong u =(1 —m;m—2).

Hinh 103
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s 11
AM 1A, ©AMu=0< -1(1-m)-6(m-2)=0 em=—

Viy véi m = 1—5] thi khoang cach tir A dén A,, la 16n nhit.



