Co-ordinate Geometry

Exercise -6.1

Solution 1(i):

Let A =(xqy,¥1) and B = (x2,¥2).
Here x; = 3y =-4and x, =-5,y, =6
- Using the distance formula,
2 2
AB = \’(Xz - x1)" +(y2 - v1)
. AB = J(-s- 3 + (6 - (-4))°
. AB = (-8 + (10
. AB = 464 + 100

- AB = 164
L AB = 2441

- Distance between the two points A and B is 241 units.
Solution 1(ii):

Let G=(xq,¥1) and H=(xo,y2).
Here xq1 =10,y =-8 and x5 = -3,yo = -2
= Using the distance formula,

GH = \’(Xz - X1)2 +(y2 - V1)2
- GH= (-3- 10)% + (-2- (-8)
- GH= y(-13/% + (6)

2 GH= 169+ 36
. GH = 4205

- Distance between the two points G and H is 4205 units.



Solution 1(iii):

Let K = (xq1,¥1) and L = (x2,¥52).
Here x; = 0,y = -5and x, = -5,y, =0
:. Using the distance formula,

KL = \{(Xz - x1 ¥+ lya-y1)°
KL= (-5-0F + (0~ (-5)
2 KL= ,,(—5)2 + (5P

2 KL =+25+25

2 KL = 450
LKL =58

- Distance between the two points K and L is 5¢2 units,
Solution 1(iv):

Let] = (Xl,yl} and J= (Xz,yz).
Here xqy = 3.5,y1 =6.8 and xo = 1.5,y5 = 2.8
- Using the distance formula,

D= J(Xz - x1)? + (ya - 1)
13= |f{1.5- 3.5 + (2.8- 6.8)

1= (-2 + (-4F
sPD=fd+16

2 1= 20
s1)=25

- Distance between the two points I and Jis 25 units.



Solution 1(v):

Let M= (xq,y1) and N = (xo,¥5).

Here x1 = 0,¥1 =0 and x5 = -8,y5 = -7

:. Using the distance formula,
=qlx2-x) +{y2-v1)

- MN = |f(-8-0)° + (-7 - OF

- MN = yf(-8)° + (-7)°

2 MN = 64+ 49

2 MN =113

- Distance between the two points M and N is 113 units.
Solution 2:
Let A= {5, 11], B= (—5, 13) and C= (3,1)

- Using the distance farmula,

AB = (-5~ SF + (13- 11)°

. AB = 4f(-10)% + (-2)
. AB = 100+ 4
0. 7 O — (i)

AG=J[3=5P #(1=11f
+ AC = f(-2) + (-10)?

= AC =+f4+ 100
. AC =104 sk

From (i) and (ii)
AB = AC

. The point (5, 11) is equidistant from the points
(-5, 13) and (3, 1).



Solution 3:
LetL =(4,-1), M=(1,-3) and N=(-2,-5)

To prove points L, M and N are oollinear it is enough to
show that the sum of the lengths of the two line segments is
equal to the length of the third line segment.

.. Using the distance formula,
LM= {(1- 4 + (-3- (-1)

S M= J(-3F + (-2)°

MN = J(-z -1+ (-5- (-3)°

S MN = (-3 + (-2F
SMN=-0+4
T ) o O (ii)

LN = J(-z- 42+ (-5- (-1
LN = f{-6) +(-4)°
SN =+36+16

2 LN =452
2 LN =213 RPN 118

From (i), (ii) and (iii )
LN = LM + MN

= The points L{4,-1), M(1,-3) and N(-2,-5) are collinear.



Solution 4:
Let A= (3, 3), B= (—4,—1) and C = (3,—5)

To prove that points A, B and C are the vertices of an isoceles triangle,
itis enough to show that the sum of the lengths of the two

line segments is equal.

- Using the distance formula,
AB = f(-4-3F +(-1-3)
2 AB = 71 + (4P
- AB=449+16
SAB=65 ... (i)
B8C = {{3- (-4 + (-5~ (-
- BC= yf(7)% + (-4F
2 BC=449+16
sBC=y65 ... (i)

From (i) and (ii)
AB =BC

= The points (3,3), (-4,-1) and (3,-5) are the vertices of

an isosceles triangle.



Solution 5:

Let A(a, b) be the draumcentre of APQR
SAP=AQ=AR i)

- AP? = AQ?

(a-2P +(b-7F = (2~ (-S)f + (b -8)?

S8 -43+ 4+b°-14b+ 49 =32 + 109+ 25+ b° - 16b + 64
2 148-2b+36=0............(/)

2 AP? = ARZ  [from (i)]

(a-2P+(b-7F = (a-(-6))° + (b~ 1f

8% -4a+4+b°-14b+49=22+122+36+b°-2b + 1
s 16a+12b-16=0............ (i)

Multiplying equation (ii) by 6 and adding it to equation (iii)
16a+12b- 16=0
84a- 12b+216 =0
100a +200=0
Lam=2
Substitutinga = -2 in equation (il ) we get,
14-2)-2b+36=0
L =28-2b+36=0
. 2b=8
b=4

. The co-ordinates of the drcumcentre are (-2, 4).



Solution 6:

Let P(x, y) be equidistant from the points A(2, -4)

and B(-2, 6)

Hence AP = BP

- AP? = BP?

x-2F + [y +4F = (x+ 2P + [y - 6F

L x%-dx+ 4+y2+8y+16=x2+4x+4+y2—12y+36
©8x-20y +20=0

L 2X=5y +5=0

. The relation between x and vis2x -5y +5=0.

Exercise - 6.2

Solution 1(i):

LetQ = (Xllyl) and R = (Xg, y‘Z)'

Here xi = -5y1 =8, Xo = 4,yo = -4 m=2,n=1,

Let P=(x, v)

By section formula for internal division,
=mx2+nx1 ynmy2+ny1

X m+n m+n
__2A4+1(5) 24 +1(8)
R i e T
x.B85 |, _-8:8
h 3 ! 3
3! 3
~x=1 y=0

.. Co-ordinates of point P = (1,0).



Solution 1(ii):
Let Q= (xq,¥1) and R =(xp,¥2).
Here xy= 1L,y =7, xXo==-3 yo=1 m=1n=2

LetP=(x, ¥)
By section formula for internal division,
X=mx2+nx1’ _Myo+nyy
m+n m+n
— 1(-3)+ 2(1) - 1(1)+ 2(7)
; i+2 7 T 142
-3+2 1+14
=T TS
..
B 3" 3
0 é, y=5

. Co-ordinates of pointP = [—%, J

Solution 1(iii):

Let Q= (xq1,¥1) and R = [xo,¥2).

Here xq = 6,¥1=-5 X0 =-10,y0 =2 m=3,n=4
LetP=(x, v)

By section formula for internal division,
X=mX2+nX1 y=m}’2+ny1

!

m+n m+n
_ _3(-10)+4(6) _3{2)+ 4(-5)
Gialn - 7 S B e T TR
yoo30+24 _6-20

7 ! 7
. _-l4

T 7

-6
I
il P

:. Co-ordinates of point P = [—.?,— 2).



Solution 2(i):

Let J=(xq,¥1) and L = (xo,¥2).
Here xq1 = 4,y1=-5 Xo0=-6,yo0=7, m=3n=5

Let P= (X, y)
By section formula for external division,
XSmX2-nX1’ yxmyz—nyl
m-n m-n
- 36)-5(4) _3(7)-5(-5)
A
-18-20 21 +25
X=e—F—, y=
-2 -2
.38 %
h -2 -2

x=19, y=-23
. Co-ordinates of point P = (19, - 23).
Solution 2(ii):

Let J=(xy,¥1) and L = (xo,¥2).
Here x1 = -8 y1=-4, xo=1y0=2 m=1n=2
Let P=(x, v)
By section formula for external division,
fixg— Xy Mya - Ny
m-n ' T Tm-n

28 12)-2(-4)
1-2 ! 1-2
_1+16 _2+8
T S -1

.. Co-ordinates of point P = (-17,- 10)



Solution 2(jii):

LetJ=(xq,y;) and L = (x5,¥5).

Here x{=5,y1 =-3 X0 =0,y0 =9, m=4n=3
Let P=(x, v)

By section formula for external division,

PO oy~ bl y = Mya —nyy

!

m-n m-n
L HO-EE) 49)-3(-3)
' 43 4-3
X=0-15 y=36+9
i 1

L X==15 y =45
.. Co-ordinates of point P = (-15, 45)

Solution 3:

Let J=(xq1,¥1) and L = (xo,¥5).

Here xq = 3.5,y1 = 9.5 xo =-1.5y9 =0.5
LetP=(x, v)

By midpoint formula,

X X
X=-—1—+——2- y=zl:_}_/_2.

2 2
X=3.5—1.5 _9.5+05
2 2
(a2, gl
2! 2
x=1 y=5

= Co-ordinates of point P = (1,5)



Solution 4:

Let point (1, 3) divide the line joining the points
(3, 6) and (-5, -6) internally in the rato m:n.

Let (3, 6)=(xq1,¥1) and (-5, -6) = (x2,¥2)
Here xq1 = 3,y1 =6, Xo ==-5,yo =-6
Let (1, 3)=(x, v)
By section formula for internal division,
MXo + NXq
T me+n
L m(=5)+n(3)
m+n
L. IOME3N
m+n
Sm+n=-5m+3n
L bm=2n

3|3
W=

~. The point (1, 3) divides the line joining the points
(3, 6) and (-5, -6) internally in the ratio 1:3.



Solution 5:

Let P=(-2,2) and Q = (6,-6).
Segment PQ is divided into four equal parts by
the points A, B, and C.

Point A is the midpoint of segment PQ.
By the midpoint formula for point A

259 @3)-e-2

L A=(2-2)

Now pant B is the midpaint of segment PA,
By midpoint formula for point B,

(Z2%3-(39)- 00
- B=(0,0)

Now paint Cis the midpoint of segment AQ
By midpoint formula for point C,

6+2 -6-2 8 -8
[ 53 ] [53} L
. C=(4,-4)
The co-ordinates of the points which divide

the line segment into four equal parts are
(O, 0), (2, -2) and (4, -4) respectively.




