Class X Chapter 16 — Coordinate Geometry Maths

Exercise — 16A

1.  Find the distance between the points
(i) A(9,3)and B(15,11)
(ii) A(7,~4)and B(-5,1)
(i) A(-6,—4)and B(9,~12)
(iv) A(L-3)and B(4,6)
(v) P(a+b,a—b)andQ(a—h,a+b)
(vi) P(asina,acosa) and Q(acosa,—asina)

Sol:
(i) A(9, 3) and B(15,11)

The given points are A(9,3)and B(15,11).
Then (x,=9,y, =3) and (x, =15,y, =11)
AB = \/x - yl)

=\/(15 9y’ +(11—3)

(i) A(7,-4)and B(-5,1)
The given points are A(7,—4) and B(-5,1).
Then, (x1=7 y, = )and (x,=-5,y, =1)

AB = \/ (%, — yl)
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(iii)

(iv)

v)

=13 units

=+/169

=13 units

A(-6,~4)and B(9,-12)

The given points are A(—6,—4) and B(9,-12)
Then (x, =—6,y, =—4) and (x, =9, y, =—12)

AB = \/(xz —><1)2 +(y, - yl)2
V(0-(-6))"+ {-12-(-4)}
(

J(9+6) +(~12+4)’
(15)° +(-8)’
= J225+ 64

=4/289
=17 units

A(1-3) and B(4,-6)
The given points are A(1,—3) and B(4,-6)
Then(x, =1y, =-3) and (x, =4, y, =—6)

AB :\/g(x2 —x1)2 +(y, - yl)2

=40+ (6 (3))

— J(4-1)" +(-6+3)

=(3) +(-3)

=49+9

=+/18

=9%x2

=3/2 units

P(a+b,a—b)andQ(a—b,a+b)

The given points are P(a+b,a—b)and Q(a—b,a+b)
Then (x =a+b,y,=a—b)and (x,=a—h,y, =a+h)

2
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—ax2n?
= 2/2b units
(vi) P(asine,acosa) and Q(acosa,-asina)
The given points are P(asina,acosa)and Q(acosa,~asina)

Then (x, =asina, y, =acosa) and (x, =acosa,y, =-asina)

PQ :\/(Xz _Xi)z +(3/2 _)/1)2

\/(acow —asin oc)2 +(—asina —acos a)z

\/(az cos® o +a?sin? a — 2a cos & xsin a)

+(a2 sin® a +a° cos® a + 2a° cos & x sin a)

—\J2a% cos? a + 2a2sin’ «

= \/Zaz (cos® a+sin’ )
= j2a%(1) (From the identity cos® r+sin®a =1)

=+/2a?

= \/§a units

2. Find the distance of each of the following points from the origin:
(i) A(5,-12) (ii) B(-5,5) (iii) C(—4,—6)
Sol:
(i) A5 —12)
Let O(0,0)be the origin

OA= |/(5-0) +(-12-0
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=/(5)" +(-12)°

=+/25+144

=+/169
=13 units

(i) B(-5,5)
Let O(0,0)be the origin.

OB = ,/(-5-0)" +(5-0

—

5
(i) C(-4,-6)
Let O(0,0)be the origin

OC = /(~4-0’ +(-6-0)°

=52
:2J1_3units

3. Find all possible values of x for which the distance between the points
A(x,—1)and B(5,3) is 5 units.
Sol:
Given AB =5 units

Therefore, (AB)” = 25 units
= (5-a)’ +{3-(-1)} =25
=(5-a)" +(3+1)° =25
=(5-a) +(4) =25




Therefore, a=2 or 8.
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= (5-a)’ +16=25
= (5-a)’ =25-16
:>(5—a)2 =9
= (5-a)=+9
=5-a=43
=5-a=30r5-a=-3
—a=20r8

Find all possible values of y for which distance between the points A(2,—3) and B(lO, y)

is 10 units.
Sol:

The given points are A(2,—3)and B(10,y)

- AB=(2-10) +(-3-y)

=(-8)" +(-3-y)

= [64+9+y? +6y

-+ AB=10

o \[64+9+y? +6y =10
— 73+ y? +6y =100
= y>+6y-27=0

= y*+9y-3y-27=0
= y(y+9)-3(y+9)=0
=(y+9)(y-3)=0
=Yy+9=00r y-3=0
=y=-9o0ry=3

Hence, the possible values of y are —9and 3.

(Squaring both sides)

Find value of x for which the distance between the points P(x,4) and Q(9,10)is 10 units.

Sol:

The given points are P(x,4) and Q(9,10).

+.PQ=/(x-9)" +(4-10
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=(x-9)" +(-6)’
—/x*—18x+81+36

- PQ=10

s X2 —18x+117 =10

= x> —18x+117 =100 (Squaring both sides)
=X’ -18x+17 =

= X =17x—x+17=0

= x(x-17)-1(x-17)=0

= (x-17)(x-1)=0

= x-17=00r x-1=0

= x=17o0r x=1

Hence, the values of x are 1 and 17.

6. If the point A(x,2)is equidistant form the points B(8,~2)and C(2,-2), find the value of x.
Also, find the value of Xx. Also, find the length of AB.

Sol:
As per the question
AB = AC

= (-8 4(2+2) = /(x-2) +(2+2)
Squaring both sides, we get
(x—8)" +42 =(x—2) +4°

= X* 16X +64+16 =x" +4 - 4x+16
=16x—-4x=64—-4

x/9 +16 =25 =5

Hence, x =5and AB =5 units.
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7. If the point A(0,2) is equidistant form the points B(3, p) and C(p,5)find the value of p.
Also, find the length of AB.

Sol:
As per the question
AB =AC

= \(0-3) +(2-p)’ =|/(0- p)} +(2-5
= (-3 +(2-p)" =\J(-p)’ +(-3)’

Squaring both sides, we get
(-3) +(2-p) =(-p) +(-3)’
=9+4+p°—4p=p*+9
=4p=4

=>p=1
Now,

AB=J(0-3) +(2- p)’

=J(=3) +(2-1) (: p=1)
=+9+1

= /10 units

Hence, p=1and AB =+/10 units

8.  Find the point on the a-axis which is equidistant from the points (2, -5) and (-2, 9).
Sol:
Let (x, 0) be the point on the x axis. Then as per the question, we have

J(x=2) +(0+5) = J(x+2)' £(0-9)
= J(x=2) +(5)° = /(x+2) +(-9)
::>(x—2)2 +(5)2 =(x+ 2)2 +(—9)2

= X2 —4X+4+25=x>+4x+4+81

(Squaring both sides)

= 8x=25-81
:x:—§:—7
8

Hence, the point on the x-axis is (=7,0).
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9.  Find the points on the x-axis, each of which is at a distance of 10 units from the point A(11,
-8).
Sol:
Let P(x, 0) be the point on the x-axis. Then as per the question we have
AP =10

= J(x-11)° +(0+8)° =10

= (x—ll)2 +8%=100 (Squaring both sides)

= (x-11)" =100 64 =36

= x-11=46

= x=11+6

=x=11-6,11+6

= x=5,17

Hence, the points on the x-axis are (5,0)and (17,0).

10. Find the points on the y-axis which is equidistant form the points A(6,5) and B(—4,3)

Sol:
Let P (0, y) be a point on the y-axis. Then as per the guestion, we have
AP =BP

= \J(0-6)" +(y-5)° =(0+4) +(y-3)
= (6 +(y=5) =/(4) +(y-3)’

= (6)° +(y—5) = (4) +(y=3)’ (Squaring both sides)
= 36+Yy°-10y+25=16+y* -6y +9

=4y =36

=y=9

Hence, the point on the y-axis is (0,9).

11. If the points P(x,y) is point equidistant from the points A(5,1) and B(-1,5), Prove that
3x=2y. Sol:
As per the question, we have
AP = BP

3\/(X—5)2 +(y—1)2 :\/(x+1)2+(y—5)2

:>(x—5)2 +(y—1)2 :(x+1)2 +(y—5)2 (Squaring both sides)

= X* 10X+ 25+ y* -2y +1= X" +2x+1+y*—10y + 25
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12.

13.

= -10x-2y =2x-10y
= 8y =12x

= 3Xx=2y

Hence, 3x=2y

If p(x,y) is point equidistant from the points A(6,—1) and B(2,3), show that x —y =3
Sol:

The given points are A(6,—1) and B(2,3). The point P(x, y) equidistant from the points A
and B So, PA =PB

Also, (PAY’ =(PB)’

= (60 +(y) = (22" + (3 y)
= X2 —12X+36+ y? +2y +1= X" —4x+4+y* -6y +9
= x> +y? 12X+ 2y +37=x* + y* —4x -6y +13
= X2 +y?—12x+2y—x* —y? +4x+6y =13-37
= -8x+8y=-24
= -8(x—y)=-24
= x—y:_—24
-8
=>X-y=3
Hence proved.

Find the co-ordinates of the point equidistant from three given points A(5,3), B(5,-5) and
C(@-5)

Sol:

Let the required point be P(x,y).Then AP =BP =CP

That is, (AP)’ =(BP)’ =(CP)’

This means (AP)” =(BP)’

:>(x—5)2+(y—3)2 :(x—5)2+(y+5)2

= X* 10X+ 25+ y* -6y +9 = x> —10x+ 25+ y* +10y + 25
= X 10X+ y* -6y +34 = x> —10x+ y* +10y + 50

= x* —10x+ y* -6y — x> +10x— y* —10y =50—-34

— 16y =16

16
16

= V=
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14.

15.

And (BP)” =(CP)’
:>(x—5)2+(y+5)2 :(x—1)2+(y+5)2
= X* —10X+25+ y* +10y + 25 = X* = 2x +1+ y* +10y + 25
= x* =10x+ y* +10y +50 = X* = 2x + y* +10y + 26
= X* —10x+y* +10y — x* + 2x — y* —10y = 26 -50
= -8x=-24
= x:_—24=3
-8
Hence, the required point is (3,-1).

If the points A(4,3) and B(x,5) lies on a circle with the centre O(2,3). Find the value of x.
Sol:

Given, the points A(4,3)and B(x,5)lie on a circle with center O(2,3).

Then OA=0OB

Also (OA)* =(0OB)’

= (4-2)" +(3-3)" =(x-2)" +(5-3)°

=(2)°+(0)" =(x—2)" +(2)’

=4=(x-2) +4

=(x-2)"=0

= x-2=0

=X=2
Therefore, x =2

If the point C(-2,3) is equidistant form the points A(3,—1) and B(x,8), find the value of x.
Also, find the distance between BC

Sol:

As per the question, we have

AC =BC

= (-2-3) +(3+1)° = J(-2-x)’ +(3-8Y

= (5 +(4) =\(x+2) +(-5Y

= 25+16 = (x+ 2) +25 (Squaring both sides)
= 25+16:(x+2)2 +25
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:(x+2)2:16

= X+2==4
=>X=—214=-2-4,-2+4=-6,2
Now

BC = \/(—2— x)2 + (3—8)2
=(-2-2) +(-5)
=16+ 25 = /41 units

Hence, x = 20r —6and BC = /41 units

16. If the point P(2,2) is equidistant from the points A(-2,k)and B(-2k,—-3), find k. Also,
find the length of AP.

Sol:
As per the question, we have
AP =BP

= J(2+2) +(2+K) = J(2+2K) +(2+3)

= J(4) +(2-K)" = J(2+2K)" +(5)
=16+4+k” —4k =4+4k* +8k +25 (Squaring both sides)
=k?+4k+3=0
= (k+1)(k+3)=0
=k=-3-1
Now for k =-1

AP = \[(2+2) +(2-k)

= J(4) +(2+2)°
=16 +9 =5 units

For k =-3

AP = \[(2+2) +(2-Kk)’

= (4)2 +(2+3)2

= 16+ 25 = /41 units

Hence, k =-1,-3; AP =5 units for k=-1and AP = «/ﬂ units for k =-3.
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17.

18.

If the point (x, y) is equidistant form the points (a+b,b—a)and (a—b,a+b), prove that
bx = ay.

Sol:

As per the question, we have

\/(x—a—b)2+(y—b+a)2 :\/(x—a+b)2+(y—a—b)2

:>(x—a—b)2 +(y—b+a)2 :(x—a+b)2 +(y—a—b)2 (Squaring both sides)

= x2+(a+b)2—2x(a+b)+ y2+(a—b)2—2y(a—b): x2+(a—b)2—2x(a—b)+ y’
+(a+b)2 -2y(a+b)

= -x(a+b)-y(a-b)=-x(a-b)-y(a+b)

— —Xxa—xb—ay+by =—-xa+bx—ya—hy

= by =bx

Hence, bx =ay.

Using the distance formula, show that the given points are collinear:
() (1,-1), (5,2) and (9, 5) (ii) (6, 9), (0, 1) and (-6, -7)

(iii) (-1, -1), (2, 3) and (8, 11) (iv) (-2, 5), (0,1) and (2, -3)

Sol:

(i) Let A(1,-1),B(5,2)and C(9,5)be the give points..Then

AB = \[(5-1) +(2+1)° =\/4+3 =25 =5.units
BC =/(9-5)° +(5-2)° = /4% +3 =/25 =5 units
AC = \[(9-1)° +(5+1)° =& + 6" = 100 =10 units

. AB+BC = (5+5)un|ts =10 units = AC

Hence, the given points are collinear
(ii) Let A(6,9),B(0,1)and C(—6,—7)be the give points. Then

AB = [(0-6) +(1-9) =J(-6)’ +(-8)" =100 =10 units

BC = (~6-0)" +(~7-1)° = /(~6)° +(-8)° =100 =10 units
AC = |[(-6-6)" +(~7-9)" = /(~12)° +(16)° =400 = 20 units
. AB+BC =(10+10)units = 20 units = AC

Hence, the given points are collinear
(iii) Let A(-1-1),B(2,3)and C(8,11)be the give points. Then
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AB = \[(2+1)° +(3+1)° =/(3)° +(4)° =+/25 =5 units

BC = /(8-2)° +(11-3)" =/(6)° +(8)° =100 =10 units
AC = (8+1)" +(11+1)° = /(9)° +(12)° =225 =15 units
. AB+BC =(5+10)units =15 units = AC

Hence, the given points are collinear
(iv) Let A(-2,5),B(0, 1) and C(2,—3)be the give points. Then

AB=J(0+2) +(1 J( 2Y +(~4) =20 = 245 units
BC = /(2-0)° +(-3-1)° =J(2)° +(-4)" =20 =25 units

AC = (2+2) +(-3 ) = J(4)" +(~8)" = /B0 = 4V5 units
..AB+BC = (2\/§+ 2\/§)un|ts = 4J§ units = AC
Hence, the given points are collinear
19. Show that the points A (7, 10), B(-2, 5) and C(3, -4) are the vertices of an isosceles right

triangle.
Sol:

The given points are A(7,10), B(—2,5) and C(3,—4).
AB=\[(-2-7) +(5-10)’ = \/(—9)2 + (—5)2 — BT+ 25 = /106

BC:\/(3—(— +(-4-5Y / =/25+81=+/106

AC =[(3-7)" +(-4-10)" = \/(—4)2 R (—14) — J16+196 = \212

Since, AB and BC are equal, they form the vertices of an isosceles triangle
Also, (AB)” +(BC)* =(\/106)2 +(\/106)2 =212

and (AC)’ =(v212) =212

Thus, (AB)’ +(BC)” =(AC)’

This show that AABC is right- angled at B.
Therefore, the points A(7,10),B(—2,5) and C(3,—4)are the vertices of an isosceles right-

angled triangle.
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20. Show that the points A (3, 0), B(6, 4) and C(-1, 3) are the vertices of an isosceles right

triangle.
Sol:

The given points are A(3,0),B(6,4)and C(-1,3).Now,
AB =(3-6) +(0-4) = /(-3)" +(-4)

_GTT6 =T =5

BC = /(6+1)° +(4-3)° = {(7) +(1)

=\49+1 =50 =52

AC = [(3+1)° +(0-3)" = /(4) +(-3)

_ 65935

- AB=AC and AB? + AC? =BC?
Therefore, A(3,0),B(6,4)and C(-13)are die vertices of an isosceles right triangle

21. 1If A(5,2), B(2, -2) and C(-2, t) are the vertices of a right triangle with- £B=90°, then find
the value of t.
Sol:
/B =90°
. AC? = AB® + BC?
= (5+2) +(2-t)" =(5-2) #(2+2)" +(2+2) + (-2-1)°

= (7) +(t=2) =(3)" +(4)° +(4) +(t+2)
=49 +1t* — 4t +4=9+16+16+t> + 4t +4
=8-4t=4t

= 8t=8

=>t=1

Hence, t =1.

22. Prove that the points A(2, 4), b(2, 6) and C(2+ J3,5)are the vertices of an equilateral

triangle.
Sol:

The given points are A(2,4), B(2,6) and C(2+J_ 5) Now

AB=[(2-2) +(4-6) =/(0)
=J0+4=2




Class X Chapter 16 — Coordinate Geometry Maths

23.

24,

Hence, the points A(2,4),B(2,6)and C (2+ J§,5) are the vertices of an equilateral

triangle.

Show that the points (-3, -3),(3,3) and C (—3J§, 3«/§) are the vertices of an equilateral

triangle.
Sol:

Let the given points be A(-3,-3),B(3,3) and C(-3v3,343):Now
AB = \[(-3-3)" +(-3-3) =/(-6)’ +(-6)’
= /36136 =72 =62
BC =\/(3+3\/§)2+(3—3\/§)2
= 94274183+ 9+27-18\3 =72 =642
AC =\/(—3+3\/§)2 +(-3-348). = \/(3—3\/§)2 +(3+343)

= \J9+27-183+9+27+18\3

=\12=6V2

Hence, the given points are the vertices of an equilateral triangle.

Show that the points A(-5,6), B(3,0) and C(9,8) are the vertices of an isosceles right-angled
triangle. Calculate its area.
Sol:

Let the given points be A( -5,6)B(3,0) and C(9 8).

AB = /(3—( —5 8)" +( =/64+36 =+/100 =10 units
Yt Y = ley

BC = /(9-3)° ( ) \/(6)2+() J36+64 J100 =10 units
AC =,/(9-(-5)) ) =(14) =196+ 4 = /200 =102 units

Therefore, AB = BC —10 units
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Also, (AB)” +(BC)” =(10)’ +(10)" =200
and (AC)’ = (10v2) =200

Thus, (AB)’ +(BC)’ =(AC)’

This show that AABC is right angled at B.

Therefore, the points A(-5,6)B(3,0) and C(9,8)are the vertices of an isosceles right-
angled triangle

Also, area of a triangle = %x base x height
If AB is the height and BC is the base,
Area = %xlelO

= 50 square units

25. Show that the points O(0,0), A(3, J§) and B(3, —\/5) are the vertices-of an equilateral

triangle. Find the area of this triangle.
Sol:

The given points are O(0,0)A(3,+/3) and B(3,—3).

OA:\/(3—0)2 +{(\/§)—o}2 :W: J9+3 =12 = 243 units
AB = \/(3—3)2 +(VB-3) = \/(0)+(2\/§)2 = J4(3) = V12 = 243 units
OB = \/(3—0)2 +(—3-0) = \/(3)2 +(\B) =a+3=12 =23 units

Therefore, OA = AB = OB = 2+/3 Units
Thus, the points O(0,0) A(3, J§) and B(3, —J§) are the vertices of an equilateral triangle

Also, the area of the triangle OAB = ?x(side)2
J3 2
= TX(Z'\/g)

B3

=—x12
4

=33 square units.
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26. Show that the following points are the vertices of a square:
(i) A (3,2), B(0,5), C(-3,2) and D(0,-1)
(ii) A (6,2), B(2,1), C(1,5) and D(5,6)
(iii) A (0,-2), B(3,1), C(0,4) and D(-3,1)
Sol:
(i) The given points are A(3 2) B(O 5) C(—3, 2) and D(O, —1).

=,J(0- \/ 32+(3 M:\/1_8:3\/§units
(30 ) =J(=3) +(-3) =o+9 =18 =3V2 units
- J(0+3Y ( 1- 2) = J(3 +(-3) =9+9 =18 =3J2 units
DA= \/(0—3) #(-1-2) =J(-3) +(-3) =0+9 =18 =3V2 units
Therefore, AB=BC =CD = DA=3/2 units

Also, AC =[(-3-3)° +(2-2)] = /(-6) +(0)° =+/36 =6 units

BD = /(0-0)° +(-1-5)° =J(0)" +(-6)" =/36= 6.tiits

Thus, diagonal AC =diagonal BD
Therefore, the given points from a square.

(ii) The given points are A(6,2),B(2,1), (L 5) and D(5,6)

AB=\[(2-6) +(1-2)° = J(~4)" +(-1) =161 =7 units
BC = J(1-2)° +(5-1)" = /(1) +(~4)" =V1+16 = VI7 units

(
CD = /(5-1) +(6-5) =(4)° + ()} chs_+ VA7 units
DA=/(5-6)" +(6-2) = /(1) +(4)° =I+16 = V7 units

Therefore, AB=BC =CD = DA=17 units
Also, AC =[(1-6)’ +(5-2)° =(-5)° +(3)° =V/25+9 =34 units
BD = /(5-2)° +(6-1)° =/(3)' +(5)° =0+25 =34 units

Thus, diagonal AC =diagonal BD
Therefore, the given points from a square.

(iii) The given points are P(0,-2),Q(3,1),R(0,4) and S(-3,1)
PQ = /(3-0) +(1+2)° =/(3) +(3) =B+9 = I8 =3V2 units
QR=1/(0-3)" +(4-1)° = /(-3) +(3) =B+9 =18 =3V2 units
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27.

RS = J(-3-0) +(1-4)" = {/(-3)" +(-3)° =0+ 9 = VI8 =3V2 units
SP = \J(-3-0)" +(1+2)° = /(-3)° +(3)° =O+9 =18 =3V2 units
Therefore, PQ=QS =RS =SP = 372 units

Also, PR =/(0-0Y’ +(4+2)° =/(0)° +(6)° =+/36 = 6 units

QS = /(-3-3)° +(1-1)° =(-6)’ +(0)° =+/36=6 units

Thus, diagonal PR =diagonal QS
Therefore, the given points from a square.

Show that the points A(-3,2),B(-5,-5),C(2,-3) and D(4,4).are the vertices of a

rhombus. Find the area of this rhombus
Sol:

The given points are A(—3 2),B(-5,-5),C(2,—3) and D(4,4).
= J(-5+3) 2)° = \(-2)° +(-7) =/4+-49 =53 units
(2+5 3+5 \/ )2 J49+4 = /53 units
= J(4-2) +(4+3)° =J(2) +(7)° =4+ 49= 53 units
DA:\/(4+3) +(4-2) =\(7) +(2)" =89 +4=</53 units
Therefore, AB = BC =CD = DA =+/53 units
Also, AC =[(2+3)" +(-3-2) = |/(5)° #(-5)° =v25+25 = /50 = \25x2 =52

BD = \/(4+5)° +(4+5)° =(9)'-£(9)° = VBL+81 =162 = VBLx2 = 9V2 units

Thus, diagonal AC is not equal to diagonal BD.
Therefore ABCD is a quadrilateral with equal sides and unequal diagonals
Hence, ABCD a rhombus

Area of a rhombus = %x (product of diagonals)

:%x(5\/§)x(9\/§)

45(2)
2
=45 square units.

units
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28.

29.

Show that the points A(3,0), B(4,5), C(-1,4) and D(-2,-1) are the vertices of a rhombus.
Find its area.
Sol:

The given points are A(3,0),B(4,5),C(-L4)and D(-2,-1)

AB = (3-4) +(0-5) = /(1) +(-5)

BC = (4+1)" +(5-4)° ={(5) +(2)°
=J25+1=+/26

CD = [(-1+2) +(4+1)° = (1)’ +(5)
AD = (3+2)° +(0+1)° =/(5) +(2)°
_J25+1=+/26

AC = (3+1) +(0-4) = (4) +(-4Y
=16+16 =42

BD = J(4+2)° +(5+1)° =J(6)° +(6)°

=36 +36 =642

AB:BC:CD:AD:6«/§ and AC = BD
Therefore, the given points are the vertices of arhombus

Area (AABCD)= %x AC x BD

=%x4\/§x 6/2 = 2450, units
Hence, the area of the rhombus is 24 sg. units.
Show that the points A(6,1), B(8,2), C(9,4) and D(7,3) are the vertices of a rhombus. Find

its area.
Sol:

The given points are A(6,1),B(8,2),C(9,4)and D(7,3).
AB = [(6-8) +(1-2)° = /(-2)° +(-1)’

VB

BC = /(8-9)" +(2-4) =(-1)} +(-2)°
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~V1+4=15
CD=(9-7) +(4-3) =(2)° +(1)
—J4+1=15
AD = (7-6)" +(3-1)° = (1) +(2)°
~1+4=15
AC = (6-9) +(1-4)° = /(-3) +(-3)"
=J9+9=3/2
BD = /(8-7)" +(2-3)" = /(1) +(-1)
—1+1=12

30.

-+ AB=BC =CD=AD =+/5 and AC = BD
Therefore, the given points are the vertices of a rhombus. Now

Area (AABCD) = %x AC xBD

:%xSﬁxﬁzSSq. units

Hence, the area of the rhombus is 3 sq. units.

Show that the points A(2,1), B(5,2), C(6,4) and D(3,3) are the angular points of a
parallelogram. Is this figure a rectangle?
Sol:

The given points are A(2,1), B(5,2),C(6,4) and D(3,3)

( J(3) +(1)° =9 +1 =10 units
(4-2) =) +(2)° =I+4 =5 units
CD =/(3-6) +(3-4)" =/(-3) +(-1)° =B+ =10 units
AD = |[(3-2)" +(3-1)° = /(1) +(2)° =vL+4 =<5 units

Thus, AB =CD =+/10 units and BC = AD = /5 units
So, quadrilateral ABCD is a parallelogram

Also, AC = [(6-2)° +(4-1)° = /(4)° +(3)° =16+9 =25 =5 units
BD = \/(3-5)" +(3-2)° = /(2" +(1)° =/4+1=+5 units

But diagonal AC is not equal to diagonal BD.
Hence, the given points do not form a rectangle.

AB = \[(5-2) +(2-1)

BC = /(6-5)' +
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31. Show hat A(1,2), B(4,3),C(6,6) and D(3,5) are the vertices of a parallelogram. Show that
ABCD is not rectangle.
Sol:

The given vertices are A(12),B(4,3),C(6,6)and D(3,5).

AB = \[(L-4) +(2-3) =(-3) +(-1)°
T

BC =(4-6)" +(3-6)" =/(~2)" +(-3)’
—J4+9=\13

CD=/(6-3)" +(6-5)° ={/(3)' +(1)
=J9+1=410

AD = \[(1-3)" +(2-5)° = /(-2)° +(-3)
=J4+9=\13

-+ AB = CD =+/10 units and BC = AD =+/13 units
Therefore, ABCD is a parallelogram

AC = J(1-6)’ +(2-6)" =(-5)" +(-4)’
— 25116 = /41

BD = ,/(4-3)° +(3-5)" = (1) +(-2)
=J1+4=\5

Thus, the diagonal AC and BD are not equal and hence ABCD is not a rectangle

32. Show that the following points are the vertices of a rectangle.
(i) A (-4,-1), B(-2,-4), C(4,0) and D(2,3)
(i) A (2, -2), B(14,10), C(11,23) and D(-1,1)
(iii) A (0,-4), B(6,2), C(3,5) and D(-3,-1)
Sol:
(i)  The given points are A(—4 -1), B(—2 —4)C(4,0) and D(2,3)

AB = \/ (-4) +{-4—(-1)}° \/7 J4+9 =13 units

BC = \/{4 (2}2+ (<4)}" =/(6)° +(4)° = /3616 = /52 = 243 units
CD=/(2-4) +(3-0)° = /(-2 +(3) = /4+9 = /I3 units

AD = \[{2-(4)}" +{3—(-1)}" = /(6)" +(4)° =36+16 = /52 = 213 units
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Thus, AB =CD =+/13 units and BC = AD = 2/13 units
Also, AC = \/{4—(—4)}2 +{0—(—1)}2 = \/(8)2 +(1)" =/64+1=/65 units
BD = \/{2—(—2)}2 +{3-(-4)) = \/(4)2 +(7)* =/16+49 = /65 units

Also, diagonal AC = diagonal BD
Hence, the given points form a rectangle

(ii)  The given points are A(2,-2), B(14,10)C(11,13) and D(-11)
= J(14-2) +{10-(-2)}" = J(12)" +(12)" = V144144 = /288 =122 units
= J(11-14) +(13-10)° = \[(-3)° +(3)" =0+ 9 = 18 = 372 units
=/(-1-11)’ (1 13) \/(—12)2 +(—12)2 =144 +144 = /288 =122 units

AD = J 1-2) "= \(-3) +(3)" =979 < ViB= 32 units

Thus, AB =CD :12J§ units and BC = AD = 3J§ units
Also,

AC = \/ 11-2)° «/ +(15)" =4/B1+225 = /306 = 34/34 units

BD = \/(—1—14) +(1—1o) - \/(—15) +(~9) =+/BI+ 225 = /306 =334 units
Also, diagonal AC = diagonal BD
Hence, the given points from a rectangle

(iii) The given points are A(O —4) B(6,2)C(8,5) and D(-3,-1).
= /(6= 0)2 \/7 J36+36 = /72 = 6+/2 units
= J(3-6) +(5- ) \/(—3) +(3)° =+/0+9 =18 =342 units
CD = /(-3-3)" +(-125)° = |/(-6)" +(-6)" =/36+36 = 72 = 652 units
AD = J(-3-0) +{-1-(~4)} = J(-3)" +(3)" =8+ = VI8 =3V2 units
Thus, AB = CD -J_Ounits and BC = AD = J§units

Also, AC = \/3 0)’ =N ) =+/9+81 =+/90 = 3410 units
BD = /(-3-6)’ +(—1—2) =\/(—9) +(-3) :\/81+9:\/% — 3.0 units

Also, diagonal AC = diagonal BD
Hence, the given points from a rectangle
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Exercise — 16B

1. Find the coordinates of the point which divides the join of A(—17) and B(4,-3).in the ratio
2:3
Sol:
The end points of AB are A(—1,7) and B(4,-3).
Therefore, (x, =—-1y,=7) and (x,=4,y,=-3)
Also, m=2and n=3
Let the required point be P(x,y).
By section formula, we get
C(mx+nx) o (my,+ny,)

X= (m+n)’y_ (m+n)
2x4+3x(-1 2x(— 7
:>X={ x 4+3x( )},yz{ x(—3)+3x }
2+3 2+3
8-3 —-6+21
= X = ’y=
5 5
—x=2y=2
"5V

Therefore, x=1and y=3

Hence, the coordinates of the required point are (1, 3).

2. Find the co-ordinates of the point which divides the join of A(-5, 11) and B(4,-7) in the
ratio 7 : 2
Sol:

The end points of AB are A(-5,11).and B(4,-7).
Therefore, (x, =—5,y, =11)and (x, =4y, =—7)
Also, m=7 and n=2

Let the required point be P(Xx,y).

By section formula, we get

‘o (mx, +nx, ) ~ (my, +ny,)

(m+n) "7 (m+n)
{Tx4+2x(-5)}  {7x(-7)+2x11}
A T S A I

28—-10 =~ -49+22

9 y 9
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18 27
S X="—",y=——
9 9

Therefore, x=2 and y=-3
Hence, the required point are P(2,-3).

3. If the coordinates of points A and B are (-2, -2) and (2, -4) respectively. Find the

coordinates of the point P such that APz%AB, where P lies on the segment AB.

Sol:
The coordinates of the points A and Bare (—2, —2) and (2,—4) respectively, where

AP = ; AB and P lies on the line segment AB. So

AP +BP = AB

7AP

= AP+BP = '.‘APngB

:BPz%—AP

AP 3
=>—==
BP 4
Let (X, y) be the coordinates of P which divides AB in the ratio 3 : 4 internally Then
. 3x2+4x(-2) 6-8 2

3+4 7 7
_3x(—4)+4x(-2) -12-8 20
= 3+4 - ediE?
Hence, the coordinates of point Pare (—% , —?j

4.  Point A lies on the line segment PQ joining P(6, -6) and Q(-4, -1) in such a way that

E—g :é . If that point A also lies on the line 3x + k(y + 1) =0, find the value of k.

Sol:

Let the coordinates of A be (X, ). Here E—g - é So,

PA+AQ=PQ

— PA+ AQ:% { PA:EPQ}
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:>AQ=525—PA

AQ_3
PA 2
PA 2
=>—==
AQ 3
Let (X, y) be the coordinates of A, which dives PQ in the ratio 2 : 3 internally Then using
section formula, we get

:2x¢4)+&4b) —8+18 _10 _,

" 243 5 5
_2x(-1)+3x(-6) _-2-18_-20_ ,
Y= 2+3 5 5

Now, the point (2,—4) lies on the line3x+k (y +1) =0, therefore
3x2+k(-4+1)=0
=3k=6

:>k:§:2
3

Hence, k = 2.

5. Points P, Q, R and S divide the line segment joining the points A(1,2) and B(6,7) in five
equal parts. Find the coordinates of the points P,Q and R
Sol:
Since, the points P, Q, R and S divide the line segment joining the points
A(L2) and B(6,7)in five equal parts, so
AP=PQ=QR=R=SB
Here, point P divides AB in the ratio of 1 : 4 internally So using section formula, we get

Coordinates of P = [1X(6)+4X(1) 1X(7)+4X(Z)}

1+4 ’ 1+4
_(ME

5 ' 5 J:(Zg)

The point Q divides AB in the ratio of 2 : 3 internally. So using section formula, we get

Coordinates of Q :(2x(62)133x(1) , 2X(72)12X(2)]

:(12+3114+6j:(314)

5 5
The point R divides AB in the ratio of 3 : 2 internally So using section formula, we get
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Coordinates of R = [3X(6)+2X(1) , 3X(7)+2X(2)j
3+2 3+2

:[18+2,21+4j:(45)
5 5

Hence, the coordinates of the points P, Q and R are (2,3),(3,4) and (4,5) respectively

6. Points P, Q, and R in that order are dividing line segment joining A (1,6) and B(5, -2) in
four equal parts. Find the coordinates of P, Q and R.
Sol:

The given points are A(1,6)and B(5,-2).
Then, P(x,Y)is a point that devices the line AB in the ratio 1:3

By the section formula:

(mx, +nx, ) :(my2+ny1)
(m+n) (m+n)
(1x5+3x1)  (1x(-2)+3x6)

3X=—,y=
1+3 1+3

5+3 —-2+18
> X= ’y:

4 4
x=8 y-18

47 4
= x=2and y=4

X =

Therefore, the coordinates of point P are (2, 4)
Let Q be the mid-point of AB

Then, Q(X,Y)
X:X1+X2 _NhtY,

2 2

1+5 6+(—2)
> X= ,y=

2 2

:>x—§ y=—

2'7 2
=>Xx=3,y=2

Therefore, the coordinates of Q are (3,2)

Let R(x, y)be a point that divides AB in the ratio 3:1
Then, by the section formula:
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(mx, +nx,) (my, +ny,)

(m+n) a (m+n)
3x(-2)+1x6
:X:(3x5+1xl)1y:( x(=2)+1x6)
3+1 3+1

15+1 —-6+6

> X = 'y=
4 4

15,0

4’7 4

=x=4and y=0
Therefore, the coordinates of R are(4,0).
Hence, the coordinates of point P, Q and R are(2,4),(3,2) and (4,0) respectively.

7. The line segment joining the points A(3,-4) and B(1,2) is trisected at the points P(p, -2) and
Q(%,qj . Find the values of p and g.

Sol:

Let P and Q be the points of trisection of AB.
Then, P divides AB in the radio 1:2

So, the coordinates of P are

X_(mx2+nx1) (my, +ny,)

(m+n) (m+n)

{Ix142x(3)} . {1x2+2x(~4)}
M. §  \ O£

1+6 2-8
:X:—,y:—
3 3

Hence, the coordinates of P are (%,—2)
But (p,—2)are the coordinates of P.

Also, Q divides the line AB in the ratio 2:1
So, the coordinates of Q are
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_(mx,+mx)  (my,+my,)

~ (m+n) 7 (m+n)

:>X=(2Xl+l><3),y:{2X2+1X(_4)}
2+1 2+1

243 4-4

-3 3

=X

5
=>X=—,y=0
3 y
Hence, coordinates of Q are (% , Oj.
: . 5
But the given coordinates of Q are (g,qj.

So, q=0

Thus, p=%and q=0

Find the coordinates of the midpoints of the line segment joining
(i) A(3,0) and B(-5, 4) (i) P(-11,-8) and Q(8,-2)

Sol:
(i)  The given points are A(3,0) and B(-5,4):

Let (x,y)be the midpoint of AB. Then:
=Xty WY,

2 2
3+(—5) 0+4
= X= Y=
2 2
I
2’7 2
=>x=-1y=2

Therefore, (-1, 2).are the coordinates of midpoint of AB.

(ii)  The given points are P(—-11,-8) and Q(8,-2).
Let (X, y)be the midpoint of PQ. Then:

X:X1+X21 _NhtY,

2 2
-11+8 -8--2
X = =

2 y 2
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3 10
S X=——,y=——
2 2
3
=>X=—-—,y=-5
> y

Therefore, (—g , —5) are the coordinates of midpoint of PQ.

9. If (2, p) is the midpoint of the line segment joining the points A(6, -5) and B(-2,11) find the
value of p.
Sol:

The given points are A(6,-5) and B(—2,11).
Let (X, y)be the midpoint of AB. Then,

w=latX o Nty
2 2
6+(-2) —5+11
=>X= Y =
2 2
6-2 -5+11
= X= Y =
2 2
:>x—f y—E
2'7 2
—>X=2,y=3

So, the midpoint of AB is (2,3).
But it is given that midpoint of AB is (2, p).
Therefore, the value of p=3.

10. The midpoint of the line segment joining A (2a, 4) and B (-2, 3b) is C (1, 2a+1). Find the
values of a and b.
Sol:

The points are A(2a,4) and B(-2,3b).
Let C(1,2a+1) be the mid-point of AB. Then:
(Xt Vit
2 2
2a(—2) ,2a+1:4+—3b

=1=

—=2=2a-2,4a+2=4+3b
—2a=2+24a-3b=4-2
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11.

12.

:a:g,4a—3b:2

—a=24a-3b=2
Putting the value of a in the equation 4a+3b =2, we get:

4(2)-3p=2
=-3b=2-8=-6
:>b=§=2

3

Therefore, a=2and b= 2.

The line segment joining A(—2,9)and B(6,3)is a diameter of a circle with center C. Find

the coordinates of C.
Sol:

The given points are A(-2,9) and B(6,3)
Then, C(x,y)is the midpoaint of AB.

4% VY,

X )

2 y 2

-2+6 9+3

X= Y=
2 2

:>x—ﬂ y—E

2’ 2
=>X=2,y=6

Therefore, the coordinates of point C are (2,6).

Find the coordinates of a point A, where AB is a diameter of a circle with center C(2, —3)

and the other end of the diameter is B(1,4).

Sol:
C(2,-3)is the center of the given circle. Let A(a,b) and B(1,4)be the two end-points of

the given diameter AB. Then, the coordinates of C are
‘= a+l  b+4

2 VT2
Itisgiventhat x=2and y=-3.
:2:a+l’_3:b+4

2 2

=4=a+1,-6=b+4
—a=4-1b=-6-4
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13.

14.

—=a=3b=-10
Therefore, the coordinates of point A are(3, —10).

In what ratio does the point P(2,5) divide the join of A (8,2) and B(-6, 9)?
Sol:
Let the point P(2,5)divide AB in the ratiok :1.
Then, by section formula, the coordinates of P are
_ —6k+8  9k+2
 k+1  k+1

It is given that the coordinates of P are (2,5).

2:—6k+8’5:9k+2
k+1 k+1

=2k +2=-6k +8,5k +5=9k + 2
= 2k +6k =8-2,5-2 =9k —5k
=8k =6,4k =3

3

4

:>k:§,k:
8

3.
=k= Zln each case..

Therefore, the point P(2,5)divides AB in the ratio3:4

Find the ratio in which the point PG%) divides the line segment joining the points

A(i,gj and B(2, -5).
2 2
Sol:

Let k :1be the ratio in which the point P[%,%jdivides the line segment joining the

points A(%gj and (2,-5).Then

1 2

4'12) | k+1 = k+1

1 3
k(2)+§ 3 k(—5)+§ 5

I
I
>
o
I

a P — -
k+1 4 k+1 12
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—=8k+2=3k+3 and —60k +18=5k +5

:>k:£and k=1
5 5

Hence, the required ratio is1:5.

15. Find the ratio in which the point P(m, 6) divides the join of A(-4, 3) and B(2, 8) Also, find
the value of m.
Sol:

Let the point P(m,6)divide the line AB in the ratio k :1.
Then, by the section formula:

X:mx2+nx1’ _my, +ny,
m+n m+n
The coordinates of P are (m, 6).
_2k-4 . 8k+3

M= T ke

= m(k+1)=2k —4,6k+6 =8k +3
— m(k+1)=2k 4,6 -3 =8k —6k
= m(k+1)=2k—-4,2k =3

= m(k+1)=2k-4 k=

Therefore, the point P divides the line AB in the ratio 3:2
Now, putting the value of k in the equation m(k+1) = 2k — 4, we get:

(-3
{3

:>5—m=—1:>5m:—2:>m=—g
2 5

Therefore, the value of m = —%

So, the coordinates of P are (—% , 6}.

16. Find the ratio in which the pint (-3, k) divide the join of A(-5, -4) and B(-2, 3),Also, find
the value of k.
Sol:
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17.

Let the point P(-3,k)divide the line ABintheratios: 1

Then, by the section formula:

(o XX my, + Ny,
m+n m+n
The coordinates of P are(—3,k).
3 _25_5,k _ 3s—-4
s+1 s+1

= —35-3=-25-5,k(s+1)=3s-4

= -3s+25s=-5+3 k(s+1)=3s-4

= -s=-2,k(s+1)=3s-4

=s=2,k(s+1)=3s-4

Therefore, the point P divides the line AB in the ratio 2 : 1.

Now, putting the value of s in the equation k(s +1) =3s—4,we get:
k(2+1)=3(2)-4

—=3k=6-4

:>3k:2:k=§

Therefore, the value of k :%

That is, the coordinates of P are (—3, %)

In what ratio is the line segment joining A(2, -3) and B(5, 6) divide by the x-axis? Also,
find the coordinates of the pint of division.
Sol:
Let AB be divided by the x-axis in the ratiok :1at the point P.
Then, by section formula the coordination of P are
P =(5k+2 6k—3)
k+1 " k+1
But P lies on the x-axis; so, its ordinate is 0.

k+1

Therefore, =0

:>6k—3=0:6k=3:>k:§3k:%

: .1 .
Therefore, the required ratio is E:l’ which issameas1:2
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18.

Thus, the x-axis divides the line AB li the ratio 1 : 2 at the point P.

Applying k = %,We get the coordinates of point.

P[5k+1,0j

k+1

5x1+2
2

1+1
2

5+4
2

=P 0

0

I
=)
&)

+2’

N

=P 2,0

w|©

N—

= P(3,0)

Hence, the point of intersection of AB and the x-axis is P(3, O)

In what ratio is the line segment joining the points A(-2, -3).and B(3,7) divided by the y-

axis? Also, find the coordinates of the point of division.

Sol:

Let AB be divided by the x-axis in the ratiok :1at the point P.
Then, by section formula the coordination of P are

o (k-2 7k-3
k+1  k+1

But P lies on the y-axis; so, its abscissa is 0.

k+1

=0

Therefore,

:>3k—2=0:>3k=2:>k:§:>k:§

Therefore, the required ratio is %:1, whichissameas2: 3
Thus, the x-axis divides the line AB in the ratio 2 : 3 at the point P.

Applying k = %,We get the coordinates of point.

P(O,7k_3j
k+1




Class X

Chapter 16 — Coordinate Geometry

Maths

=P

=P

0 2+3
3

0.
5

-P(0,)

Hence, the point of intersection of AB and the x-axis is P(0,1).

19. In what ratio does the line x—y—2=0divide the line segment joining the points
A(3,-1) and B(8,9)?

Sol:

Let the line x—y—2=0divide the line segment joining the points A(3,—1)and B(8,9)in

the ratio k :1at P.

Then, the coordinates of P are

P[8k+3 9k -1
k+1 ' k+1

Since, P lies on the line x—y—2=0, we have:

8k +3 B 9k -1
k+1 k+1

J-2-0

=8k +3-9k+1-2k-2=0
=8k-9k -2k +3+1-2=0
= -3k+2=0
= -3k =-2

=k=

2
3

: .2 L
So, the required ratio is 3 :1, which is equal to2: 3.

20. Find the lengths of the medians of a AABC whose vertices are A(0,—1),B(2,1)and

Cc(0,3).

Sol:
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21.

The vertices of AABCare A(0,-1),B(2,1)and C(0,3).

Let AD, BE and CF be the medians of AABC.
C(0,3)

E M

AlD-1)
Let D be the midpoint of BC. So, the coordinates of D are

D(ﬂ,ﬁji.e. D(z,iji.e. D(1,2)
2 2 2 2

Let E be the midpoint of AC. So the coordinate of E are
E M —1+3 ie.E 99 ie. E(02)

2 2 2 2
Let F be the midpoint of AB. So, the coordinates of F are

F (% _12+lj ie.F (%g] ie. F(1,0)
AD = \[(1-0)" +(2-(-1))" = (1) +(3)" =E+9 = A0 units

BE = /(0-2)° +(1-1)° =(~2)° +(0)° = J4+0 = /4= 2 units.

CF =J(1-0)° +(0-3)" = /(1) +(-8) = vI+9= VIO units.

Therefore, the lengths of the medians: AD =~/10 units, BE = 2 units and CF =+/10 units.

Find the centroid of AABC whose vertices are A(-1, 0) B(5, -2) and C(8,2)

Sol:
Here’ (Xl :_1' yl =0)1(X2 :51 y2 =_2) and (X3 :8’ y3 =2)
Let G(X, y) be the centroid of the AABC. Then,
1 1 1
x:é(x1+x2 +x3):§(—1+5+8)=§(12)=4

1 1 1
y=3 (Nt Yo ty,)=5(0-2+2)=2(0)=0

Hence, the centroid of AABC is G(4, 0).
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22. 1f G(-2, 1) is the centroid of a AABC and two of its vertices are A(1, -6) and B(-5, 2) , find
the third vertex of the triangle.
Sol:

Two vertices of AABCare A(L—6)and B(-5,2).Let the third vertex be C(a, b).

Then the coordinates of its centroid are
C(1—5+a —6+2+bj

3 3

C(—4+a,—4+bj
3 3

But it is given that G (—2,1) is the centroid. Therefore,
_ —4+a 1- —4+Db
3 3
= -6=-4+3,3=-4+D
= -6+4=a,3+4=b
—a=-2,b=7
Therefore, the third vertex of AABCis C(-2,7).

-2

23. Find the third vertex of a AABC if two of its vertices are B(—3,1) and C(O, —2), and its

centroid is at the origin
Sol:

Two vertices of AABC are B(—3,1) and C(O, —2). Let the third vertex be A(a, b).
Then, the coordinates of its centroid are

[—3+O+a 1—2+bj
3 3

. [—3+a —1+b)
ie., ,
3 3

But it is given that the centroid is at the origin, that is G(0,0). Therefore

O:—3+a’0:—1+b
3 3
=0=-3+a,0=-1+b
=3=a,1=b
=a=3b=1

Therefore, the third vertex of AABC is A(S,l).
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24. Show that the points A(3,1),B(0,—2),C(1,1)and D(4,4)are the vertices of parallelogram

ABCD.

Sol:

The points are A(3,1),B(0,-2),C(11)and D(4,4)
Join AC and BD, intersecting at O.

A3 1) B(0,-2)

D4, 4) CinL 1)

We know that the diagonals of a parallelogram bisect each other.

wicpinto c-(3151)-(42) (2
2 2 2 2

Midpoint of BD = M —2+4)_ ig =(2,1)

2 2 2 2
Thus, the diagonals AC and BD have the same midpoint
Therefore, ABCD is a parallelogram.

25. If the points P(a,—11),Q(5,b),R(2,15) and S(11).are the vertices of a parallelogram
PQRS, find the values of a and b.

Sol:
The points are P(a,~11),Q(5,b),R(2,15).and S(11).
Pia,-11) HE:b)
0
Si1,1) m{2;15]

Join PR and QS, intersecting at O.
We know that the diagonals of a parallelogram bisect each other
Therefore, O is the midpoint of PR as well as QS.

Midpoint of PR:[EHZ,—11+15j:(a+2’ﬂj:(a+2’2j

2 2 2 2 2
Midpoint of QS :(5_+1b_+1J = (Eb—ﬂj:[iab—ﬂj
2 2 2 2 2
a+2 b+1

Therefore, ——=3,——=2
2 2
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26.

27.

=a+2=6,b+1=4
=a=6-2,b=4-1
=a=4and b=3

If three consecutive vertices of a parallelogram ABCD are A(1,-2),B(3,6) and C(5,10),

find its fourth vertex D.
Sol:

Let A(1L—-2),B(3,6) and C(5,10)be the three vertices of a parallelogram ABCD and the
fourth vertex be D(a,b).
Join AC and BD intersecting at O.

A(l,-2) B(3.6)

D {a, b) C(5 10)

We know that the diagonals of a parallelogram bisect each other
Therefore, O is the midpoint of AC as well as BD.

Midpoint of AC = (1;5, 2+10j (S 2) (3,4)

Midpoint of BD = (3+a 6+bj

Therefore, L =3and gi—b— =4
2 2

—=3+a=6and 6+b=8
—a=6-3and b=8-6

—a=3and b=2

Therefore, the fourth vertex is' D(3,2).

In what ratio does y-axis divide the line segment joining the points (-4, 7) and (3, -7)?

Sol:

Let y-axis divides the e segment pining the points (—4,7)and (3,—7)in the ratio k :1. Then
_3k-4
 k+1

=3k=4

:>k:ﬁ
3
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Hence, the required ratio is 4:3

28. If the point P(% yj lies on the line segment joining the points A(3, -5) and B(-7, 9) then

find the ratio in which P divides AB. Also, find the value of y.
Sol:

Let the point P[% yj divides the line segment joining the points A(3,-5) and B(-7,9)

in the ratio k :1. Then

(1 )_ k(—7)+3 k(9)—3
2T Tk ket
~Tk+3 _1 9k -5

= and =y
k+1 2 k+1

:>k+1=—14k+6:>k=%

1
Now, substituting k = =in =Y, we get
9K=3MN Qg TYwed
9
3—5_y:>y_9—15__§
;+1 1+3 2

. W 3
Hence, required ratio is 1:3and y = &3

29. Find the ratio which the line segment joining the pints A(3, -3) and B(-2,7) is divided by x-
axis Also, find the point of division:
Sol:

The line segment joining the points A(3,-3) and B(-2,7)is divided by x-axis. Let the
required ratio be k :1.So,

k()-8 _, _3
T k+1 7
Now,
Point of division:(k(_2)+3, k(7)‘3j
k+1 k+1
3 3
| ()8 3x(1)-3 (..kzﬁJ
) . 7

§+1 §+1
7 7
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(-6+21 21-21
3+7 ' 3+7

1

Hence, the required ratio is 3:7 and the point of division is (goj

30. The base QR of a n equilateral triangle PQR lies on x-axis. The coordinates of the point Q
are (-4, 0) and origin is the midpoint of the base. Find the coordinates of the points P and R.
Sol:

Let (x,O) be the coordinates of R. Then

0="1"X L x=4
2

Thus, the coordinates of R are (4,0).

Here, PQ =QR = PRand the coordinates of P lies on y —axis. Let the coordinates of P be
(0,y).Then,

PQ=QR = PQ*=QR?

= (0+4)" +(y-0)' =8

=y’ =64-16=48

= y=+4/3

Hence, the required coordinates are R(4,0)and P(O, 4\/5) or P(O, —4\/3_’).

31. The base BC of an equilateral triangle ABC lies on y-axis. The coordinates of point C are
(0, -3). The origin is the midpoint of the base. Find the coordinates of the points A and B.
Also, find the coordinates of-another point D such that ABCD is a rhombus.

Sol:

Let (O, y)be the coordinates of B. Then

_=3+y
S22
Thus, the coordinates of B are (0,3)

Here. AB = BC = AC and by symmetry the coordinates of A lies on x-axis Let the
coordinates of A be (x, 0). Then

AB = BC = AB’ = BC?

= (x-0)" +(0-3)" =62

0 =>y=3
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= x*=36-9=27
:3x:i&ﬁ

If the coordinates of point A are (3, J§,O).then the coordinates of D are (—3\/5,0).
If the coordinates of point A are (—3\/5,0). then the coordinates of D are (—3J§,0).
Hence the required coordinates are A(B\/§, 0), B(O, 3) and D(—3\/§,0) or

A(-3+3,0),B(0,3) and D(3v3,0).

32. Find the ratio in which the point (-1, y) lying on the line segment joining points A(-3, 10)
and (6, -8) divides it. Also, find the value of y.
Sol:
Let k be the ratio in which P(—l, y)divides the line segment joining the points

A(-3,10) and B(6,-8)
Then,

(L y):[k<6>-3,k<—8)+1o}

k+1 k+1
_k(6)-3
k

k(-8)+10

—land y= i1
+

)-3
+
:>k:g
7

2. 0
Substituting k = E in y=———+-"—— we get

—-8x2
7 T 16470
—+1 9
7

Hence, the required ratio is 2:7 and y =6.

33. ABCD is rectangle formed by the points A(-1, -1), B(-1, 4), C(5, 4) and D(5, -1). If P,Q,R
and S be the midpoints of AB, BC, CD and DA respectively, Show that PQRS is a
rhombus.

Sol:
Here, the points P,Q,Rand S are the midpoint of AB,BC,CD and DArespectively. Then

Coordinates of P = (%_1 _12+4j = (—1, Ej
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34.

Coordinates of Q = _1+5,ﬂj:(2,4)
2 2
Coordinates of R = E,A'—_l = 5,§
2 2 2
Coordinates of S = _1;5 %_1) =(2,-1)

QS = /(2-2) +(-1-4) =J25=5

Thus, PQ=0QR =RS =SP and PR = QS therefore PQRS is a rhombus.

The midpoint P of the line segment joining points A(-10, 4) and B(-2, 0) lies on the line
segment joining the points C(-9, -4) and D(-4, y). Find the ratio in which P divides CD.

Also, find the value of y.
Sol:

The midpoint of AB is (‘102‘ 2 4+1oj =P (-6,2).

2
Let k be the ratio in which P divides CD. So

(—6,2)=[k(_4)_9,k(y)_4J

k+1 k+1
jw:_6 and M:Z
k+1 k+1

:>sz
2
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k(y)-4
Now, substituting k :gin (y)l =2, we get

yx§—4
2___»
3
—+1
2

_10+8
3
Hence, the required ratio is 3:2and y =6.

=6

Exercise — 16C
1. Find the area of AABC whose vertices are:
(i) A(L2),B(-2,3) and C(-3,-4)
iy A(-5.7),B(-4,-5) and C(4,5)
Giiy A(38).B(-4,2) and C(5,-1)
(iv) A(10.-6),B(25) and C(-1-3)
Sol:

(i)  A(L2),B(-23) and C(-3,~4)are the vertices of AABC.Then,

(x =Ly, =2),(% =-2,y,=3) and (X, =—3 y, =—4)
Area of triangle ABC

=1{x1(y2_y3)+x2(y3—y1)+X3(y1—Yz)}

2

{ -2)(~4-2)+(-3)(2-3)}
%{1 3+4)-2(-6)-3(-1)}
%{7+12+3}
1

25(22)

=11sq. units

(i) A(-57),B(—4,-5) and C(4,5)are the vertices of AABC.Then,

(% =-5,%,=7).(x, =-4.y, =-5) and (x, =4,y =5)
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Area of triangle ABC
1
:E{X1(Y2 _y3)+X2(y3_yl)+X3(y1_y2)}
1
=2 {(-5)(-5-5)+(-4)(5-7)+4(7(5))}
1
—{(-5)(-10)-4(-2) +4(12)}
:%{50+8+48}
:%(106)
=53s(. units
(iiiy  A(3,8),B(—4,2) and C(5,—1)are verticals of AABC.Then,
(%, =3,y,=8),(x,=—4,y,=2) and (X, =5,y, =-1)
Avrea of triangle ABC
1
:E{Xl(yz - y3)+xz(y3_Y1)+X3(y1_Y2)}
1
:E{3(2—(—1))+(—4)(—1—8)+5(8—2)}
:%{3(2 +1)-4(-9)+5(6)}
=%{9+36+30}
=(75)
=37.5sQ. units
(iv) A(10,-6),B(2,5) and C(=1,—3)are the vertex of AABC.Then,

(Xl =10y, Z_G)’(Xz =2,, :5) and (Xs =-1Y, =3)
Area of triangle ABC

:%{Xl(yz—y3)+><z(ya—yl)+xs(y1‘y2)}
{ (5-3)+2(3—(-6))+(-1)(-6-5)}
:%{10 1(-11))

{

20+18+11}
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-5 (49)

=24.5sQ. units

2. Find the area of a quadrilateral ABCD whose vertices area A(3, -1), B(9, -5) C(14, 0) and
D(9, 19).
Sol:
By joining A and C, we get two triangles ABC and ACD.
Let

A(x, ¥.)=A(3-1),B(X,,¥,)=B(9,-5),C(X,;, ;) =C(14,0) and D(x,,y,)=D(9,19)
Then,

1
Area of AABC =[x (¥, = ¥5)+ % (¥s = Y1)+ % (= ¥z )]
=%[3(—5—o)+9(0+1)+14(—1+5)]

= %[—15+9+56] = 255s(. units

1
Area of AACDzz[xl(ys—y4)+ Xg(y4—y1)+x4(y1—Y3)]

:%[3(0-19)+14(19+1)+9(—1—0)]

= %[—57 +280~9] =107 sq. units

So, the area of the quadrilateral is 25+107 =1325sg. units.
3. Find the area of quadrilateral PQRS whose vertices are P(-5, -3), Q(-4,-6),R(2, -3) and
S(1,2).

Sol:
By joining P and R, we get two triangles PQR and PRS.

Let P(x,Y¥;)=P(-5-3),Q(X%.Y,)=Q(—4-6),R(X, y;)=R(2,—3)and. Then
S(qu y4)=S(l, 2)

Area of APQR =%[x1(y2 ~¥5)+% (¥ —y1)+X3(yl—y2)]
:%[—5(—6+3)—4(—3+3)+2(—3+6)]

:%[15—0+6]=% sg. units
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1

Area of APRS =[x, (Y5 =Y )+ % (Yo = ¥:)+ X (¥ = vs) ]
:%[_5(—3—2)+2(2+3)+1(—3+3)]

=%[25+10+0] = % sg. units

So, the area of the quadrilateral PQRS is %+% = 28 sq. units sg. units

4.  Find the area of quadrilateral ABCD whose vertices are A(-3, -1), B(-2,-4) C(4,-1) and
D(3,4)
Sol:
By joining A and C, we get two triangles ABC and ACD.

Let A(x,Y;)=A(-3-1),B(x, Y,)=B(-2,-4),C(X,¥;)=C(4,—1)and. Then
D(x,,y,)=D(3,4)

Area of AABC :%[xl(y2 ~ V)Xo (Y= Vo )+ X (Yoo yz)]
=%[—3(—4+1)—2(—1+1)+4(—1+4)]

= %[9—0+12] = 2?1 sg. units

1
Area of AACD:E[xl(ys—y4)+ X3(y4—y1)+X4(yl—Y3)]

:%[_3(—1—4)+4(4+1)+3(—1+1)]

= %[15+ 20+0]= % sg. Units

So, the area of the quadrilateral ABCD is %+3—25 = 28 s(. units sg. units

5. Find the area of quadrilateral ABCD whose vertices are A(-5, 7), B(-4, -5) C(-1,-6) and
D(4,5)
Sol:
By joining A and C, we get two triangles ABC and ACD.

Let A(X,Y;)=A(-57),B(x,Y,)=B(—4,-5),C(X,, y;)=C(-L-6)and.

D(x,Y,)=D(45)
Then
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1
Area of AABC =2 (¥, = ¥5)+ % (Y5 = 1)+ % (= ¥z )]

:%[-5(—5+6)—4(—6—7)—1(7+5)]

= 1[—5+52—12] -3 sg. units
2 2

1

Area of AACD =2 % (Y5 = ¥a) % (Yo = %)+ % (%2~ ¥s )
:%[—5(—6—5)—1(5—7)+4(7+6)]

:%[55+2+52] :% sg. units

So, the area of the quadrilateral ABCD is % + % =72 sQ. units

6.  Find the area of the triangle formed by joining the midpoints of the sides of the triangle
whose vertices are A(2,1) B(4,3) and C(2,5)

Sol:

TEe verticals of the triangle are A(2,1),B(4,3) and C(2,5).
Coordinates of midpoint of AB=P (X, y,)= (%%} =(3,2)
Coordinates of midpoint of BC=Q(x,,y,)= (izzizsj =(3,4)
Coordinates of midpoint of AC =R(x,,Y,)= (ZL;%) =(2,3)

Now,

1
Area of APQR :E[Xz(yz_y3)+xz(y3_y1)+xs(y1_YZ)]
=%[3(4—3)+3(3—2)+2(2—4)]
=%[3+3—4]:1 sg. unit
Hence, the area of the quadrilateral triangle is 1 sq. unit.

7. A(7,-3), B(5,3) and C(3,-1) are the vertices of a AABC and AD is its median. Prove that
the median AD divides AABC into two triangles of equal areas.
Sol:

The vertices of the triangle are A(7,-3),B(5,3),C(3,-1).
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Coordinates of D = (SLZP’ , 37_1j =(41)

For the area of the triangle ADC, let

A(x,Y,)=A(7,-3),D(x,,y,)=D(4,1) and C(X,,y,)=C(3,—1).Then
1

Area of AADC :E[xl(y2 —Ys)+ % (V5= Y1)+ % (i = ) ]

=%[7(1+1)+4(—1+3)+3(—3—1)]

= %[14+8—12] =5 sq. unit

Now, for the area of triangle ABD, let
A%, ¥;)=A(7,-3),B(X,,Y,)=B(53) and D(x,,Y,)=D(41). Then

1
Area of AADC :E[xl(y2 - y3)+X2(y3—yl)+ X3(y1_y2)]
=%[7(3—1)+5(1+3)+4(—3—3)]
:%[14+ 20—-24]=5 sq. unit

Thus, Area (AADC)=Area(AABD) =5 sg. units
Hence, AD divides AABC into two triangles of equal areas.

8.  Find the area of AABC with A(1, -4) and midpoints of sides through A being (2, -1) and (0,
1),
Sol:
Let (X,,Y,) and (X, Y, ) be the coordinates of B and C respectively. Since, the coordinates

of Aare (1,—4), therefore

L% oy, =3

—4+Y,
2

X g =1

=-1l=vy,=2

Vs gy -2

Let A(X,Y;)=A(L-4),B(X,.Y,)=B(32)and C(x,,Y;)=C(-12) Now

Area (AABC)=%[X1(V2 ~Ya) X (Y= ¥0) + X (Y= V2]
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= %[1(2—2)+3(2+4)—1(—4—2)]

=%[0+18+6]

=12 sq. units
Hence, the area of the triangle AABC is 12 sg. units

9. A(6,1), B(8,2) and C(9,4) are the vertices of a parallelogram ABCD. If E is the midpoint
of DC, find the area of AADE
Sol:

Let (x, y)be the coordinates of D and (x', y') be thee coordinates of E. since, the diagonals

of a parallelogram bisect each other at the same point, therefore
X+8 6+9

=X=7
2
yr2_1+4 g
2 2

Thus, the coordinates of D are(7,3)

E is the midpoint of DC, therefore
., 7+9
X'=—=

X'=8
y'—3+4:>y'—z
2 2

Thus, the coordinates of E are (8, 9
Let A(x. %)= A(6.2), E(%,.7,) = E[S,%) and D(x,y,) = D(7,3) Now

Area (AABC)=%[X1(V2 - y3)+x2(y3 - y1)+xs(y1_y2)]

=%{6(%—3j+8(3—1)+7(1—%ﬂ
13

=H

:%sq. unit

Hence, the area of the triangle AADE is %sq. units
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10.

11.

12.

If the vertices of AABC be A(1, -3) B(4, p) and C(-9, 7) and its area is 15 square units, find
the values of p.
Sol:

Let A(x.Y,)=A(1-3),B(X,Y,)=B(4,p)and C(x,,y,)=C(-9,7) Now
Area(AABC):%[Xl(yz _y3)+xz(y3_Y1)+X3(Y1_y2)]
:15:%[1( p—7)+4(7+3)-9(-3-p)]

:>15=%[10p+60]

= [10p+60| =30
Therefore
—=10p+60=-300r 30
—=10p=-900r -30

= p=-9or -3

Hence, p=—9or p=-3.

Find the value of k so that the area of the triangle with vertices A (k+1, 1), B(4, -3) and
C(7, -k) is 6 square units.

Sol:

Let A(x,Y,)=A(k+11),B(X,,Y,)=B(4,-3)and C(x,, y;)=C(7,—k)now

1
Area (AABC)ZE[Xl(yz —y3)+Xz(y3—y1)+X3(y1—Yz)]

=6 :%[(k +1)(=8+k)+4(~k -1)+7(1+3)]

:6:1[k2—2k—3—4k—4+28]
2

—k?-6k+9=0
=(k-3)'=0=>k=3

Hence, k =3.

For what value of k(k>0) is the area of the triangle with vertices (-2, 5), (k, -4) and (2k+1,
10) equal to 53 square units?
Sol:

Let A(x =-2,¥, =5),B(x, =k, y, =—4)and C(x, =2k +1,y, =10)be the vertices of the
triangle, So
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13.

Area (AABC)=%[X1(VZ - y3)+x2(y3 - y1)+X3(y1_ yZ)J
— 53=%[(—2)(—4—10)+k(10—5)+(2k +1)(5+4)]

:>53=%[28+5k+9(2k +1) ]

= 28+5k +18k +9 =106

= 37+ 23k =106

= 23k =106 -37 =69
69

= 3"

Hence, k =3.

=k 3

Show that the following points are collinear:
(i) A(2,-2), B(-3, 8) and C(-1, 4)

(i) A(-5,1), B(5, 5) and C(10, 7)

(iii) A(5,1), B(1, -1) and C(11, 4)

(iv) A(8,1), B(3, -4) and C(2, -5)

Sol:

(i) Let A(x, =2y, =-2),B(x, =-3y,=8)and C(x;=-1 y, =4)be the given points.

NOW X (Y, = ¥5)+% (Yo = Yo )+ % (Yi = V)
=2(8-4)+(-8)(4+2)+(-1)(-2-8)
=8-18+10

=0

Hence, the given points are collinear.

(i) Let A(x,=-5y,=1),B(x =5y, =5)and C(x, =10, y, =7)be the given points.

Now Xl(yz _y3)+X2(y3_y1)+X3(y1_y2)
=(-5)(5-7)+5(7-1)+10(1-5)

=-5(-2) +5(6) +10(-4)

=10+30-40

=0

Hence, the given points are collinear.

(i) Let A(x =5,y,=1),B(x, =1y, =-1)and C(x, =11, y, =4)be the given points.

Now X, (¥, = ¥5)+% (V5= ¥, )+ % (Y. = ¥2)
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14.

15.

=5(-1-4)+1(4-1)+11(1+1)
=-25+3+22
=0
Hence, the given points are collinear.
(iv) Let A(x =8y,=1),B(x,=3y,=—4)and C(x, =2,y, =-5)be the given points.

Now X1(y2_y3)+xz(y3_y1)+xs(y1_y2)
=8(-4+5)+3(-5-1)+2(1+4)
=8-18+10

=0

Hence, the given points are collinear.

Find the value of x for which points A(x, 2), B(-3, -4) and C(7, -5) are collinear.
Sol:

Let A(X,Y;)=A(x2),B(X,,Y,)=B(-3—-4) and C(x,,y,)=C(7,-5).So the condition
for three collinear points is

X (Y2 = Ys) + % (Ys = Y1) + % (¥, =y, ) =0

= X(—4+5)-3(-5-2)+7(2+4)=0

= X+21+42=0

= X=-63

Hence, x = —63.

For what value of x are the points A(-3, 12), B(7, 6) and C(x, 9) collinear.
Sol:

A(-312),B(7,6) and C(x,9)are the given points. Then:

(x,=-3y,=12),(x,=7,y, =6)and (X, =X, y, =9)
It is given that points A, B and C are collinear. Therefore,
X (Y2 = Ya)+% (Vo= Y1)+ X (¥, = ¥,) =0
= (-3)(6-9)+7(9-12)+x(12-6)=0
= (-3)(-3)+7(-3)+x(6)=0
=9-21+6x=0
= 6x-12=0
= 6x=12
12

=>X=—=12
6

Therefore, when x = 2, the given points are collinear
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16.

17.

18.

For what value of y, are the points P(1, 4), Q(3,y) and R(-3, 16) are collinear?
Sol:

P(14),Q(3y) and R(-3,16)are the given points. Then:

()(1 =1y, :4),(X2 =3y, = y) and ()(3 =-3y, =16)
It is given that the points P, Q and R are collinear.
Therefore,

Xl(YZ_Y3)+X2(y3_y1) X( y2)=
=1(y-16)+3(16-4)+(-3)(4-y)=0
=1(y-16)+3(12)-3(4-y)=0

= y-16+36-12+3y=0
=8+4y=0

=4y=-8

8
=>y=——=-2
y 4

When, y =-2,the given points are collinear.

Find the value of y for which the points A(-3, 9), B(2,y) and C(4,-5) are collinear.
Sol:

Let A(x,=—3,Y,=9),B(x, =2y, =y)and C(x, =4, y,=-5) be the given points
The given points are collinear if

Xi(yz_y3)+xz(y3_Y1)+X (yz_Y2):O

= (-3)(y+5)+2(-5-9)+4(9-y)=0

= -3y-15-28+36-4y=0

= 7y=36-43

=y=-1

For what values of k are the points A(8, 1) B(3, -2k) and C(k, -5) collinear.

Sol:

Let A(x, =8y, =1),B(x,=3,y, =—2k)and C(x, =k, y, =—5)be the given points
The given points are collinear if

X (Yo = Ys)+ % (Ys— Y1)+ % (Y. —¥,)=0

= 8(—2k +5)+3(-5-1)+k(1+2k)=0

= —16k +40-18+k +2k* =0

= 2k?-15k +22=0

= 2k?-11k —4k +22=0

— k(2k—11)—2(2k —11) =
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19.

20.

21.

= (k—2)(2k-11)=0

=k=2or k=E
22

Hence, k=2 or k :E.
22

Find a relation between x and y, if the points A(2, 1), B(x, y) and C(7,5) are collinear.
Sol:

Let A(x,=2,y,=1),B(x, =Y, =y) and C(x, =7,y, =5)be the given points
The given points are collinear if

X (Y2 = ¥a)+% (Y= Y1) + % (Y= Y,) =0

=2(y-5)+x(5-1)+7(1-y)=0

= 2y-10+4x+7-7y=0

= 4x-5y-3=0

Hence, the required relation is 4x—-5y—-3=0.

Find a relation between x and y, if the points A(x, y), B(-5, 7). and C(-4, 5) are collinear.
Sol:

Let A(x, =X Y,=Y),B(x,=-5,y, =7) and C(x, =—4,y; =5) be the given points
The given points are collinear if

X1(Y2 _y3)+xz(y3_y1)+xs(y1_yz):0

= x(7-5)+(-5)(5-y)+(-4)(y—7)=0

= 7X—-5x—-25+5y—-4y+28=0

= 2X+y+3=0

Hence, the required relation is2x+y+3=0

Prove that the points A(a,0),B(0,b) and C(1,1) are collinear, if (§+—):1.
Sol:

Consider the points A(a,0),B(0,b) and C(1,1).

Here, (x, =a,y; =0).(x,=0,y, =b) and (x, =1y, =1).

It is given that the points are collinear. So,

X (Y2 = Ys)+ % (V3= Y1)+ % (Y= ,) =0

= a(b—1)+0(1—0)+1(0—b) =0

—ab-a-b=0

Dividing the equation by ab:
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22.

23.

Therefore, the given points are collinear if (£+%j =1.
a

If the points P(-3, 9), Q(a, b) and R(4, -5) are collinear and a+b=1, find the value of a and
b.
Sol:

Let A(x =3, y,=9), B(x,=a, y;=b)and C(x, =4, y=-5)be the given points.
The given pots are collinear if

X (Y2 = Ya) + % (Yo = ¥1 ) + X (Y, = ¥,) =0

= (-3)(b+5)+a(-5-9)+4(9-b)=0

= -3b-15-14a+36—-4b=0

= 2a+b=3

Now solving a+b=1and2a+b=3,we get a=2and b =-1.

Hence,a=2andb =-1.

Find the area of AABC with vertices A(0, -1), B(2,1) and C(0, 3). Also, find the area of the
triangle formed by joining the midpoints of its sides. Show that the ratio of the areas of two
triangles is 4:1.

Sol:

Let A(x, =0,y, =—1),B(X, =2y, =1)and C(x, =0, y, =3)be the given points. Then
1

Area(AABC):E[Xl()Q_y3)+xz(y3_y1)+xs(Y1_yz)]

:%[0(1—3)+2(3+1)+o(—1—1)]

=%><8=4 sg. units

So, the area of the triangle AABC is 4 sg. units
Let D(a,,b),E(a,,b,)and F(a,,b,)be the midpoints of AB, BC and AC respectively

Then

0+2 _-1+1

=——=1
% 2 & 2

0
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o=y Th e
:M:o b3=_1+3=1
2 2

Thus, the coordinates of D, E and Fare D(a, =1b =0), E(a, =1,b, =2)and
F(a, =0, b,=1).Now
1
Area(ADEF) = | & (b, ~b,)+a, (b, —b))+a; (b, =b,) |
1
=§[1(2—1)+1(1—0)+0(0—2)]

1 1+1+0(|=1sqg. unit
2

So, the area of the triangle ADEF is 1 sq. unit.
Hence, AABC : ADEF =4:1.
Exercise — 16D

1. Points A(-1, y) and B(5,7) lie on the circle with centre O(2, -3y).Find the value of y.
Sol:
The given points are A(-1,y), 8(5,7)and O(2,-3y).
Here, AO and BO are the radii of the circle. So
AO =BO = AO* = BO?
= (2+1)" +(-8y—y) =(2-5) +(-3y-7)
= 9+(4y)" =(-3)" +(8y+7)
= 9+16y> =9+9y” +49+42y
=7y’ -42y—-49=0
= y>-6y-7=0
=y’ -Ty+y-7=0
=y(y-7)+1(y-7)=0
= (y-7)(y+1)=0
—y=-lory=7
Hence, y=7 or y=—1.

2. Ifthe point A(0,2) is equidistant from the points B(3,p) and C(p, 5), find p.
Sol:
The given ports are A(0,2),B(3,p)and C(p,5).
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AB = AC = AB® = AC?

=(3-0)" +(p-2)°"=(p-0)" +(5-2)’
=9+ p°—4p+4=p°+9
=4p=4=p=1

Hence, p =1.

3. ABCD is a rectangle whose three vertices are A(4,0), C(4,3) and D(0,3). Find the length of
one its diagonal.

Sol:
The given vertices are B(4, 0), C(4, 3) and D(0, 3) Here, BD one of the diagonals So

BD = ,/(4-0)’ +(0-3)
=(4) +(-3)’
=\16+9

=25

-5

Hence, the length of the diagonal is 5 units.

4.  If the point P(k-1, 2) is equidistant from the points A(3,k) and B(k,5), find the value of k.
Sol:
The given pointsare P(k—1,2),A(3,k) and B(k,5).
.+ AP =BP
. AP? = BP?
= (k-1-3)" +(2-k)" =(k-1-k)" ¥(2-5)°
= (k —4)2 +(2—k)2 =3 (—1)2 +(—3)2
= k?-8y+16+4+k* -4k =1+9
=k*-6y+5=0
= (k-1)(k-5)=0
—k=1lork=5
Hence, k =1or k=5

5. Find the ratio in which the point P(x,2) divides the join of A(12, 5) and B(4, -3).
Sol:
Let k be the ratio in which the point P(x,2)divides the line joining the points

A(x, =12, y, =5)and B(x, =4,y, =—3).Then
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‘= kx4+12 and 2 kx(-3)+5
k+1 k+1
Now,

5 k x (—3) +5
k41
Hence, the required ratio is3:5.

:>2k+2=—3k+5:>k=§

6.  Prove that the diagonals of a rectangle ABCD with vertices A(2,-1), B(5,-1) C(5,6) and
D(2,6) are equal and bisect each other.
Sol:

The vertices of the rectangle ABCD are A(2,-1),B(5,—1),C(5,6)and D(2,6).Now

Coordinates of midpoint of AC = (ﬁ _1+6) = (Z,Ej
2 2 22

Coordinates of midpoint of BD = ﬂ,_l+6 = Z,E
2 2 22

Since, the midpoints of AC and BD coincide, therefore the diagonals of rectangle ABCD
bisect each other

7. Find the lengths of the medians AD and BE of AABC whose vertices are A(7,-3), B(5,3)
and C(3,-1)
Sol:
The given vertices are A(7,-3),B(5,3) and C(3,-1).
Since D and E are the midpoints of BC and AC respectively. therefore

Coordinates of D = (—57%3 , 3—?) =(4,1)

Coordinates of E = (T;j =(5-2)
Now

AD = \[(7-4) +(-3-1)° =\0+16 =5
BE = /(5-5)' +(3+2)° =\0+25=5

Hence, AD = BE =5 units.

8.  If the point C(k,4) divides the join of A(2,6) and B(5,1) in the ratio 2:3 then find the value
of k.
Sol:

Here, the point C(k,4)divides the join of A(2,6)and B(5,1)in ratio2:3.So
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K = 2x5+3x%x2

2+3
_10+6
5
_1
5
Hence, k = E.
5

9.  Find the point on x-axis which is equidistant from points A(-1,0) and B(5,0)

10.

Sol:
Let P(x,0)be the point on x—axis. Then

AP = BP = AP? = BP?
= (x+1)"+(0-0)" =(x-5)" +(0-0)°
= X* +2X+1=x*-10x+25

=12Xx=24=x=2
Hence, x =2

Find the distance between the points A(%S,zj and B(%,Zj

(e

Then, (xiz_?B,ylzzj and (xz :g,y2 :Zj

Sol:

e}

The given points are A(

o

Therefore,

AB :\/(Xz _Xl)z +()/2 _yl)2

=4+0

_Ji

=2 units.
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11.

12.

13.

Find the value of a, so that the point (3, a) lies on the line represented by 2x—-3y =5.

Sol:
The points (3,a)lies on the line 2x -3y =5.

If point (3,a) lies on the line 2x—3y =5, then2x—3y =5
= (2x3)—(3xa):5

=6-3a=5
=3a=1
=a==

1
Hence, the value of a is 5.

If the points A(4,3) and B(x,5) lie on the circle with center O(2,3), find the value of x.

Sol:
The given points A(4, 3) and B(x, 5) lie on the circle with center O(2, 3).
Then, OA=0B

= |(x=2)" +(5-3)" =J(4-2) +(3-3)’

(x 2) +2% =22 407
= (-2 =(2.2)
= (x- 2) )
=>x-2=0
=>Xx=2

Hence, the value of x =2

If P(x,y)is equidistant from the points A(7,1) and B(3,5), find the relation between x

andy.

Sol:

Let the point P(x, y) be equidistant from the points A(7, 1) and B(3, 5)
Then,

PA=PB

— PA’ = PB?

:>(x—7)2+(y—1)2 :(x—3)2+(y—5)2

= X* +y* —14x -2y +50 = x> + y* —6x—10y + 34
= 8x—-8y =16

=>X-y=2
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14.

15.

If the centroid of AABC having vertices A(a, b), B(b, ¢) and C(c, a) is the origin, then

find the value of (a+b+c).

Sol:

The given points are A(a,b),B(b,c) and C(c,a)
Here,

(x=a,y,=b),(x,=b,y,=c) and (X3 =C Y, :a)
Let the centroid be (X, y).

Then,

x:%(xl+x2+x3)

1
—=(a+b
3(a+ +C)

_a+b+c
3

1
y=§(y1+yz+y3)

1
:—b
3( +C+a)

_a+b+c
-3
But it is given that the centroid of the triangle is the origin.
Then, we have
a+b+c
3
—=a+b+c=0

=0

Find the centroid of AABC :whose vertices are A(2,2),B(—4,—4) and C(5,-8).

Sol:
The given points are A(2,2),B(—4,—4) and C(5,-8).

Here, (x,=2,y,=2),(%, =4y, =—4) and (%, =5,y; =-8)
Let G(X, y) be the centroid of AABC Then,

x:%(x1+x2+x3)

1
==(2-4+5
5(2-4+5)

=1
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16.

17.

1
y=§(y1+y2+y3)

1
==(2-4-8
Al )
_-10
3

Hence, the centroid of AABC is G(l, _Tloj

In what ratio does the point C(4,5) divides the join of A(2,3) and B(7,8)?
Sol:
Let the required ratiobe k : 1
Then, by section formula, the coordinates of C are
e ( 7k+2 8k+ 3)
k+1  k+1
Therefore,
7k +2 _ 4 and 8k+3:
k+1 k+1
=T7k+2=4k+4and 8k +3=5k +5=3k =2

5 [+"C(4,5)is given |

2.
=k= gln each case

. B 2 N\
So, the required ratio |s§:1, which is same as 2:3.

If the points A(2,3), B(4,k) and C(6,—3)are collinear, find the value of k.

Sol:
The given points are A(2,3), B(4,k) and C(6,-3)

Here, (x, =2,y, =3),(X, =4,y, =k)and (x, =6, y, =-3)
It is given that the points A, B and C are collinear. Then,
X (V2= Ys)+ % (Vo= Y1) + % (V1= Y,) =0

= 2(k+3)+4(-3-3)+6(3-k)=0

= 2k+6-24+18-6k =0

= -4k =0

=k=0
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Exercise — Multiple Choice Questions

1. The distance of the point P(-6,8) from the origin is

(a) 8 (b) 27 (c) 6 (d) 10
Answer: (d) 10
Sol:

The distance of a point (X, y)from the origin O(0,0)is NG
Let P(x=-6,y=8)be the gen point. Then

OP = sz +y°
= /(-6)" +8°
=36+ 64
=+/100 =10

2. The distance of the point (-3, 4) from x-axis is
@3()-3(c)4()5
Answer: (c) 4
Sol:

The distance of a point (x. y) from x —axisis |y].

Here, the point is (—3,4). So, its distance from x-axis is|4| = 4

3. The point on x-axis which is equidistant from the points A(-1, 0) and B(5,0) is
(a) (0,2) (b) (2,0) (c) (3,0) (d) (0.3)
Answer: (b) (2,0)
Sol:

Let P(x,0)the point on x-axis, then
AP = BP = AP? = BP?

:>(x+1)2 +(0—0)2 :(x—5)2 +(O—O)2
= x> +2x+1=x*-10x+25

=12x=24=>x=2
Thus, the required point is (2, 0).

4. If R(5,6) is the midpoint of the line segment AB joining the points A(6,5) and B(4,4) then y
equals
(@5()7(c)l2(d)6
Answer: (b) 7
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Sol:
Since R(5,6) is the midpoint of the line segment AB joining the points

A(6,5) and B(4,y),therefore

Y g

2
=5+y=12
= y=12-5=7

5. If the point C(k,4) divides the join of the points A(2,6) and B(5,1) in the ratio 2:3 then the
value of k is

28 16 8
@16 (b) T 7@ ¢
Answer: (C) ?
Sol:

The point C(k,4)dives the join of the points A(2,6) and B(5,1) in the ratio 2:3. So

_ 2x5+3x2 10+6 _E
2+3 5 5

6.  The perimeter of the triangle with vertices (0,4), (0,0) and (3,0) is
(a) (7+J§) (b) 5 (c) 10 (d) 12

Answer: (d) 12
Sol:

Let A(0,4), B(0,0)and C(3,0)be the given vertices. So

AB=/(0-0) + ( )2:\/1_6:4

BC =/(0-3)" +(0-0)° =/ =3
AC = (0 3)2+ ~9+16 =5
Therefore

AB+BC+AC =4+3+5=12.

7. 1f A(1,3) B(-1,2) C(2,5) and D(x,4) are the vertices of a [gm ABCD then the value of x is
3
(2)3(0)4()0(d) 7

Answer: (b) 4
Sol:
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10.

The diagonals of a parallelogram bisect each other. The vertices of the 11gm ABCD are
A(1,3),B(~12)and C(2,5) and D(x,4)
Here, AC and BD are the diagonals. So

1+2  —1+x
2 2
= X-1=3

=x=1+3=4

If the points A(x,2), B(-3, -4) and C(7, -5) are collinear then the value of x is

(a) -63 (b) 63 (c) 60 (d) -60

Answer: (a) -63

Sol:

Let A(x=X, ¥,=2),B(x,=-3, y,=—4)and C(x,=7,y, =—5)be collinear points. Then
X1(Yz _ya)"'xz(ya_Y1)+X3(y1_YZ):O

= X(—4+5)+(-3)(-5-2)+7(2+4)=0

= x+21+42=0

= X=-63

The area of a triangle with vertices A(5,0), B(8,0) and C(8,4) in square units is

(@) 20 (b) 12 (c) 6 (d) 16

Answer: (c) 6

Sol:

Let A(x, =5y, =0),B(x, =8,y, =0)and.C(x,=8, y, =4)be the vertices of the triangle.

Then,
1
Area(AABC) =§|:X1(y2 y y3)+ X5 (ys - yl)+x3(yl_ Y2):|

1
=§[5(0—4)+8(4—0)+8(0—0)]
=£[—20+32+O]
2
=6 sg. units
The area of AABC with vertices A(a,0), O(0,0) and B(0,b) in square units is
1 1 1
a) ab (b) =ab (c) =a’p*(d) =b’
(@) ab (b) Zab () Sa'h*(d)

Answer: (b) %ab

Sol:
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11.

12.

Let A(x,=a,y,=0),0(x,=0,y,=0)and B(x, =0, y, =b) be the given vertices. So
Area(AABO):%‘xl(yz—ys)+ xz(ys—y1)+x3(yl—y2)‘
=%‘a(0—b)+0(b—0)+0(0—0)‘

-5l

=—ab
2

If P(%Aj is the midpoint of the line segment joining the points A(-6, 5) and B(-2,3) then

the value of a is
(@-8(b)3(c)-4(d)4
Answer: (a) -8

Sol:

The point P(%Aj is the midpoint of the line segment joining the points A(—6, 5) and

B(—2,3).
g @ 6-2
2 2
:>E=—4
2
=a=-8

ABCD is a rectangle whose three vertices are B(4,0), C(4,3) and D(0,3) The length of one
of its diagonals is

(@) 5(b) 4 (c) 3(d) 245

Answer: (a) 5

Sol:

Here, AC and BD are two diagonals of the rectangle ABCD. So

BD = ,/(4-0)° +(0-3)
=(4) +(-3)
=\16+9
=25

=5 units
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13. The coordinates of the point P dividing the line segment joining the points A(1,3), and
B(4,6) in the ratio 2:1 is
(a) (2:4) (b) (3,5) (c) (4,2) (d) (5.3)
Answer: (b) (3,5)
Sol:
Here, the point P divides the me segment pining the points A(1,3)and B(4,6)in the ratio
2:1.Then,
Coordinates of P =(2X4+1X1, 2X6+1X3j
2+1 2+1
~ ( 8+1 12+ 3)
37 3
(2.5)
33
-(35)
14. If the coordinates of one end of a diameter of a circle are (2,3) and the coordinates of its
centre are (-2,5), then the coordinates of the other end of the diameter are
(a) (-6,7) (b) (6.-7) (c) (4.2) (d) (5.3)
Answer: (a) (-6,7)
Sol:
Let (x, y) be the coordinates of the other end of the diameter. Then
—2= 2+x = X=-6
2
3+Yy
S5=——=y="7
5 y
15. Inthe given figure P(5,-3) and Q(3,y) are the points of trisection of the line segment joining
A(7,-2) and B(1,-5). Then, y equals
. } t SR
A P Q B
(7, -2) (1,-5)

@204 4@

Answer: (c) -4

Sol:

Here, AQ:BQ=2:1.Then,
_ 2x(-5)+1x(-2)

B 2+1

y
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16.

17.

18.

_-10-2
3
=4

The midpoint of segment AB is P(0,4). If the coordinates of B are (-2, 3), then the
coordinates of A are

(@) (2,5) (b) (-2,-5) (¢) (2,9) (d) (-2,11)

Answer: (a) (2,5)

Sol:

Let (X, y)be the coordinates of A. then,

O:_2+X:>x:2
2
4:3+Ty:>y:8—3:5

Thus, the coordinates of A are (2, 5).

The point P which divides the line segment joining the points A(2,-5).and B(5,2) in the
ratio 2:3 lies in the quadrant

@ 1 (b) I (c) I (d) IV

Answer: (d) IV

Sol:

Let (X, y)be the coordinates of P. Then,
o 2x5+3x2 10+6 _1_§

243 5 5
_ 2x2+3x(-5) 4-15 -11
y= 243 5. 5

Thus, the coordinates of point P are (%%ﬂj and so it lies in the fourth quadrant

If A(-6,7) and B(-1,-5) are two given points then the distance 2AB is
(@) 13 (b) 26 (c) 169 (d) 238

Answer: (b) 26

Sol:

The given points are A(—6,7) and B(-1-5).So

AB = \[(-6+1) +(7+5)

=\(-8)" +(12)°
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19.

20.

21.

=+/25+144
=+/169

=13

Thus, 2AB = 26.

Which point on x-axis is equidistant from the points A(7,6) and B(-3,4)

(a) (0.4) (b) (-4,0) (c) (3,0) (d) (0.3)
Answer: (c) (3,0)
Sol:

Let p(x, O) be the point on x—axis. Then as per the question
AP = BP = AP? = BP?
= (x=7)"+(0-6)" =(x—3)" +(0-4)’
= X* —14x+49+36 = x> +6x+9+16
= 60 =20x
60

=>X=—=3
20

Thus, the required point is (3,0).

The distance of P(3,4) from the x-axis is

(@) 3 units (b) 4 units (c) 5 units (d) 1 unit

Answer: (b) 4 units

Sol:

The y-coordinate the distance of the point from the x-axis
Here, the y-coordinate is 4.

In what ratio does the x-axis divide the join of A(2, -3) and B(5,6)?
(@) 2:3(b) 3:5(c) 1:2(d) 2:1
Answer: (c) 1:2
Sol:
Let AB be divided by the x-axis in the ratiok :1at the point P.
Then, by section formula, the coordinates of P are
P(Sk +2 6k —3}
k+1 ' k+1
But P lies on the x-axes so, its ordinate is 0.
6k —3 0
k+1
= 6k-3=0
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= 6k =3
:>k:l
2

. .1 L
Hence, the required ratio is 5 :1which is same as 1: 2.

22. Inwhat ratio does the y-axis divide the join of P(-4,2) and Q(8,3)?
(@ 3:1(b)1:3(c)2:1(d) 1:2
Answer: (d) 1:2
Sol:
Let AB be divided by the y-axis in the ratiok :1at the point P.
Then, by section formula, the coordinates of Pare

I3(8k—4 3k+2j

k+1 ' k+1
But, P lies on the y-axis, so, its abscissa is 0.
N 8k —4 0
k+1
—=8k-4=0
=8k=4

:>k=l
2

. .1 _ . 3
Hence, the required ratio is E:l, which is same as'1: 2.

23. If P(-1,1) is the midpoint of the line segment joining A(-3,b) and B(1, b+4) then b=?
@1(b)-1(c)2(d)0
Answer: (b) -1
Sol:
The given ports are A(-3,b)and B(Lb+4).

Then,(x =-3 y, =b) and (x, =1y, =b+4)

Therefore,

[(-3)+1]
2

2

2

=-1

And

X =
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[b+(b+4)}
y:—
2
_2b+4
2
=b+2

But the midpoint is P(-1,1).
Therefore,

b+2=1

=>b=-1

24. The line 2x+y-4=0 divide the line segment joining A(2,-2) and B(3,7) in the ratio
(@) 2:5 (b) 2:9 (c) 2:7 (d) 2:3
Answer: (b) 2:9
Sol:
Let the line 2x+y—4=0 divide the line segment in the ratio k :1at the point P.
Then, by section formula the coordinates of Pare
P(?,k +2 Tk-— 2]
k+1 k+1
Since P lies on the line 2x+ y—4 =0, we have

2(3k+2) Tk=2_

4=0
k+1 k+1
= (6k +4)+(7k —2)—(4k +4) =0
=9k =2
::>k:g
9

. W 2 il
Hence, the required ratio is 2 :Iwhich is same as 2:9.

25. If A(4,2), B(6,5) and C(1,4) be the vertices of AABC and AD is a median, then the
coordinates of D are

(@ @3] (b) (59 © [gg] (d) none of these

Answer: (C) (ZgJ
2 2

Sol:

D is the midpoint of BC

So, the coordinates of D are
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26.

217.

D(%”.SL;)[B(G,s) and C(1L,4)=(x =6,y,=5)and (x, =1y, =4)]

ie., D(Zgj
2 2

If A(-1,0), B(5,-2) and C(8,2) are the vertices of AABC then its centroid is
(a) (12,0) (b) (6,0) (c) (0,6) (d) (4.,0)

Answer: (d) (4,0)

Sol:

The given point are A(-10),B(5,—2) and C(8,2).

Here, (x, =-1y=0),(x,=5,y=-2) and (% =8y,=2)
Let G(x, y) be the centroid of AABC.Then,

x=%(x1+x2+x3)

:%(—1+5+8)

and

1
y=5(yl+yz+y3)
1
=—(0-2+2
L0-2+2)
=0
Hence, the centroid of AABCisG(4,0).

Two vertices of AABC are A(-1,4) and B(5,2) and its centroid is G(0,-3). Then the
coordinates of C are

(a) (4,3) (b) (4,15) (c) (-4,-15) (d) (-15, -4)

Answer: (c) (-4,-15)

Sol:

Two vertices of AABCare A(-1,4) and B(5,2).

Let the third vertex be C(a,b).

Then, the coordinates of its centroid are

G(—1+5+a 4+2+bj
3 "3

i.e_’ G(M,G_mj
3 3
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But it is given that the centroid is G(0,-3).

Therefore,

4+a _0a d6_43rb:_3

—=4+a=0and 6+b=-9
=a=-4and b=-15
Hence, the third vertex of AABC is C(—4,-15).

28. The points A(-4,0), B(4,0) and C(0,3) are the vertices of a triangle, which is
(a) isosceles (b) equilateral (c) scalene (d) right-angled
Answer: (a) isosceles
Sol:

Let A(—4,0), (4 O) and C(0,3)be the given points. Then,

AB=[(4+4) Y
=(8)’ +(0)2

AC = J(0+4)" +(3-0)°

%

=5 units

BC = AC =5 units
Therefore, AABC is isosceles
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29.

30.

The points P(0,6), Q(-5,3) and R(3,1) are the vertices of a triangle, which is

(a) equilateral (b) isosceles (c) scalene (d) right-angled
Ans: (d) right - angled
Sol:

=+/34 units
QR=/(3+5)

=\(8) +(-2)
=J64+4

=+/68

:2\/1_7 units

PR =(3-0) +(1-6)
=(3) +(-5)’

=+/34 units
Q!+ PR" = (V34 (34 | -6

2
QR = (247} =68
Thus, PQ® + PR? =QR?
Therefore, APQR is right-angled.

2

+(1—3)2

If the points A(2,3), B(5,k) and C(6,7) are collinear then

(a)k:4(b)k:6(c)k:—73(d)k:%
Ans: (b) k=6
Sol:

The given points are A(2,3),B(5,k) and C(6,7).

Here, (x,=2,y,=3),(x, =5,y, =k) and (x,=6,y,=7).
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31.

32.

Points A, B and C are collinear. Then,

X (Y2 = Ya) + % (Vs = ¥) + X (Y, = ¥,) =0
= 2(k—-7)+5(7-3)+6(3-k)=0

= 2k -14+20+18-6k =0

= -4k =-24

=k=6

If the point A(1,2),0(0,0) and C(a,b)are collinear, then
@a=b(b)a=2b(c)2a=b(d)a+b=0

Ans: (c)2a=Db

Sol:

The given points are A(1,2),0(0,0) and C(a,b)

Here, (x, =1y, =2),(x,=0,y,=0) and (x,=a,y, =b).
Point A, O and C are collinear

= Xi(yz_y3)+xz(y3_y1)+X3(y1_y2)=o
=1(0-b)+0(b-2)+a(2-0)=0

= -b+2a=0

= 2a=Db

The area of AABC with vertices A(3,0) , B(7,0) and.C(8,4) is
(@) 14 sqg units (b) 28 sq units (c) 8 sq units (d).6 sq units
Ans: (c) 8 sq units

Sol:

The given points are A(3,0),B(7,0) and C(8,4).

Here, (% =3,y,=0),(X,=7,y,=0) and (%, =8,y, =4)
Therefore,

1
Area of AABC =E[X1(y2 - y3)+ Xz(y3_y1)+ X3(y1_y2)]

=%[3(0—4)+7(4—0)+8(0—0)]
:%[—12+28+0]

(b

=8 sQ. units
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33.

34.

AOBC is rectangle whose three vertices are A(0,3), O(0,0) and B(5,0). The length of each

of its diagonals is

(@) 5 units (b) 3 units (c) 4 units (d) J34 units
Ans: (c) 4 units

Sol:

A(0,3),0(0,0) and B(5,0)are the three vertices of a rectangle; let C be the fourth vertex

Then, the length of the diagonal,
AB = /(50 +(0-3)°
=(5)" +(-3)’

=25+9

=+/34 units
Since, the diagonals al rectangle is equal.

Hence, the length of its diagonals is /34 units.

If the distance between the points A(4,p) and B(1,0).is 5 then
@p=4only(b)yp=-4only(c)p==x4@)p=0

Ans: (c)p=+4

Sol:

The given points are A(4, p) and B(1,0) and AB =5.

Then, (x,=4,y;=p) and (x,=1Y, =0)
Therefore,
AB =5

= (%) +(y,- %) =5
= \(1-4) +(0-p)’ =5

= (-3)"+(-p)" =25

=9+ p?=25

= p’=16

— p=+16

= p=t4




