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Sol:

(i)

(i)

Exercise — 16A

The given points are A(9,3)and B(15,11).
Then (x,=9,y, =3) and (x, =15,y, =11)
AB = \/(xz - xl)2 +(y,— yl)2

- J(15-9)° +(11-3)

= J(15-9)° +(11-3)

S ORC

=4/100
=10units

The given points are A(7,—4) and B(-5,1).
Then, (x, =7,y,=—4)and (x, =-5,y, =1)
AB = \/x—xiz +(Y, —yl)2
= (-5-7) +{1-(-4))"
= J(-5-7) +(1+4)
= J(-12)* +(5)’
144+ 2

j]
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(iii)

(iv)

v)

=13 units

=144+ 25

=4/169
=13 units

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

AB = (%~ %) )

= J(o~(-6) { —<—4>}2
=

2

(9+6) +(— 12+4)

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

= J(4-1) +{_6_(_3)}2

— J(4-1)" +(-6+3)

=J(3) +(-3)

=49+9

_ 8
=4/9x2
=3\/§ units

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)
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PQ =1/ —%) +(¥,~ %,

= f{(a-b)~(a+b)}’ +{(a+b)~(a-b)}’
=\/(a—b—a—b)2 +(a+b-a+b)’
=4 + ap*
—\J8n?

—ax 207

= 2+/2b units
(vi)
The given points are P(asina,acosa)and Q(acosa,—asina)
Then (x, =asina, y, =acosa) and (x, =acosa,y, =-asina)
2 2
PQ = \/(Xz _Xl) +(y2 - yl)
. 2 . 2
:\/(acow—asma) +(-asina—acosa)
(a2 cos? o +a?sin? o — 2a% cos a xsin a)
- +(a2 sin® a +a?cos? & + 2a? cos & x sin a)
—\2a%cos? o + 2a%sin’ «
= \/Zaz (cos2 a +sin? a)
= j2a%(1) (From the identity cos® r+sin®a =1)
=+/2a?
:\/§a units
Sol:
(i) A(5-12)

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.

0B = (-5-0)’ +(5-0)’

~ -5+ (57

=4/25x%x2
:5\/5 units

(il)  C(-4.-6)
Let O(0,0)be the origin

OC = ,/(~4-0Y" +(~6-0)’

-7+ (o)

Sol:
Given AB =5 UnitS

Therefore, (AB)2 = 25 units
= (5-a)° +{3-(-1)} =25
= (5-a)" +(3+1)" =25
=(5-a) +(4) =25
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—=5-a=3o0r5-a=-3
—a=20r8
Therefore, a=2 or 8.

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 (Squaring both sides)

= 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=-90r y=3

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

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

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

- PQ=10

sAX2—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.

Sol:
As per the question
AB = AC

= (-8 +(2+2) =[(x-2) +(2+2)
Squaring both sides, we get

(x—8)" +42 =(x—2)" +42

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

Hence, x =5and AB =5 units.
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Sol:
As per the question
AB =AC

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

= (-3)" +(2-1) (- p=1)
=49+1

= /10 units

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

Sol:
Let (x, 0) be the point on the x axis. Then as per the question, we have

\/(X—Z)Z +(O+5)2 :\/(x+2)2 +(O—9)2
= J(x=2) +(5)° = \(x+2)° +(-9)

:>(X—2)2 +(5)2 :(x+2)2 +(—9)2
— X*—4x+4+25=x"+4x+4+81
=8x=25-81

:x:—§:—7
8

(Squaring both sides)

Hence, the point on the x-axis is (=7,0).
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Class X Chapter 16 — Coordinate Geometry Maths

10.

11.

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).

Sol:
Let P (0, y) be a point on the y-axis. Then as per the question, 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).

Sol:

As per the question, we have
AP =BP

:\/(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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= -10x-2y =2x-10y
= 8y =12x

= 3x=2y

Hence, 3x=2y

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)’
= (6-— x)2 +(-1- y)2 =(2- x)2 +(3- y)2
= X* —12X+36+ Y  + 2y +1=x* —4X+4+y’ -6y +9
= x> +y? 12X+ 2y +37=x* + y* —4x -6y +13
= X+ 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.

Sol:

Let the required point be P(x,y).Then AP =BP =CP
2 =(CP)2

2

That is, (AP)” =(BP

N—"

This means (AP)2 =

—~

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
Sy _
16
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And (BP)’ =(CP)’

:>(x—5)2 +(y+5)2 :(x—l)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

Hence, the required point is (3,—1).

Sol:

Given, the points A(4,3)and B(X,5)lie on a circle with center O(2,3).
Then OA = OB

Also (OA)* =(OB)’

= (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

Sol:

As per the question, we have

AC =BC

= \(-2-3) +(3+1)° = J(-2-x)’ +(3-8Y

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

= 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 = 2or —6and BC = /41 units

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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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 ( b)2
:>x2+(a+b)2—2x(a+b) 2+(a=h) -
+(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

+(y a— b) (Squaring both sides)
‘—2y(a-b)=x*+(a-b)’ —2x(a—b)+y>?

Hence, bx =ay.

Sol:

(i) Let A(1,-1),B(5,2)and C(9,5)be the give points. Then
AB = \[(5-1)° +(2+1)° =& +3 =/25 =5 units
BC:\/(9—5 +(5- :\/m:\/_:5un|ts
AC = |[(9-1) +(5+1)2 = /82 +67 = /100 =10 units
~. AB+BC =(5+5)units =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) =/(-6)" +(-8)’ =100 =10 units

BC = J(~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 = \/ O+2) +( \/(2)2 +(—4)2 = /20 = 24/5 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

Sol:
The given points are A(7,10), B(-2,5) and C(3,—4).

AB=\(-2-7) +(5-10)" = \/(—9)2 +(— )2 — 81+ 25 = /106

BC:\/(3—(— +(-4-5)° «/ =/25+81 =+/106

AC = /(37" +(-4-10)’ = \/(—4) +(— ) = J16+196 = /212

Since, AB and BC are equal, they form the vertices of an isosceles triangle
Also, (AB)’ +(BC)* =(Vi106) +(VI06) =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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Sol:
The given points are A(3,0),B(6,4)and C(-1,3). Now,

AB = (3-6) +(0-4) = /(-3)" +(-4)
=\J9+16 =25 =5

BC = /(6+1)° +(4-3)" = /(7) + (1)
=\/49+1=1/50 =52

AC = [(3+1)° +(0-3)" = /(4) +(-3)
~J16+9=425=5

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

Sol:

/B =90°

.. AC* = AB*+BC’

= (5+2) +(2-t)" =(5-2)" +(2+2)" +(2+2)" +(-2-t)°
= (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.

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

AB=/(2-2)" +(4-6) =J(0)
=J0+4=2
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Hence, the points A(2, 4), B(2, 6) and C (2+ J§,5) are the vertices of an equilateral
triangle.

Sol:
Let the given points be A(-3,-3),B(3,3) and C(—3\/§, 3\/?:) Now

AB = \[(-3-3) +(-3-3) =/(-6)’ +(-6)’
= /36136 =72 =62
BC:\/(3+3J§)2+(3—3J§)2
= \J9427+183+9+27-183 =72 =62
AC =\/(—3+3\/§)2 +(-3-348) =\/(3—3\/§)2+(3+3\/§)2

—\J9+27-18V3+9+27 +18\3
=\12=6V2

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

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

AB=(3-(-5 ) = |/(8)° +(~6)" = /6436 = 100 =10 units
BC = /(9-3)° ( ) \/(6)2 +(8 ) J36+64 J100 =10 units
AC=J(9-(-5 ) =(14) = J196+ 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

Sol:
The given points are O(0,0)A(3, \/§) and B(3, —J§)

OA:\/(3—0)2+{(\/§)—0}2 =4/(3)2+(\/§)2 =053 =12 = 2/3 units
AB :\/(3—3)2 +(—B-B) :\/(0)+(2\/§)2 — J4(3) = V12 = 2/3 units
OB =\/(3—o)2 +(—~3-0) =\/(3)2 +(vB) =o+3 =12 =23 units

Therefore, OA = AB = OB = 24/3 units
Thus, the points O(0,0) A(3, \/§) and B(3, —J§) are the vertices of an equilateral triangle

Also, the area of the triangle OAB = ?x(side)2

= ?x(Z\/g)z

B3

=—x12
4

=33 square units.
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Sol:

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

=,J/(0- 2 \/( 32+(3 «/F J18 = 342 units
_ (—3 0y’ ) =J(=3) +(-3) =o+9 =18 =3V2 units
- J(0+3y (_1_2) _J( 3) +(-3)° =/0+9 =18 =32 units
DA=[(0-3)" +(-1-2)° = {/(-3)" +(-3)° =0+ 9 =18 =3J2 units
Therefore, AB =BC =CD = DA=34/2 units
Also, AC =/(-3-3) +(2-2)] = /(-6) +(0)° =36 =6 units
BD = /(0-0)° +(~1-5)° =J(0)’ +(~6)" =+/36 =6 units

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

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

BC = |/(1-2) 2+(5 1)2=\/( 1)2+( —M JI7 units
CD = \[(5-1)° +(6-5) =J(4)° +(1) =V16+1=+A7 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=4/(0-3)" +(4-1) = /(-3) +(3) =0+9 =18 =3V2 units
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RS = J(-3-0) +(1-4)" = /(-3)" +(-3)° =0+ 9 = VI8 =3V2 units
SP = \(-3-0)" +(1+2)° = /(-3)° +(3)° =O+9 =18 =3V2 units
Therefore, PQ=QS =RS =SP = 372 units

Also, PR =\/(0—o : (4+2)2 — J(0)* +(6)° =+/36 =6 units

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

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

Sol:
The given points are 4( —3,2],3[—5,—5]?{'.‘{ 2 -3) and D[4_4}_

AB=J{—5+3}-’+{—5—1)1=J{— P (=7) =31 40 = 53 units

BC= J[2+5 I +(- 3+‘_': .Jr[? +t1| =J49+ 4 = {53 units

CD= .J —2) +(4+3) .J”l+{ = J4+40 =53 units

D =(4+3) +(4-2) =J(7) +(2) =49 +4 =53 wnits

Therefore, AB =BC =CD = DA =+[53 units

Also, AC=y[(2+3) +(3-2) = /(5] +(-5) =/25+25 = /50 = Y252 = 5/2 units

ED=J{4+5}*+{4+5}" - J{g}" +(9) =B1+81 = 162 = B1%2 =942 units
Thus, diagonal 4AC is not equal to diagonal BD.

Therefore ABCD 1s a quadrnilateral with equal sides and unequal diagonals
Hence, ABCD a rhombus

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

1 =\ (o 5
=Ex[5~;’§}x{9{_]

=45 square umifs.
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Sol:

The given points are .4(3,0),B8(4.5).C(-14)and D(-2.-1)
AB=\[(3-4)" +(0-5) =[(-1)" +(-5)"

Y v

BC=J(4+1) +(5-4)" =J(5) +(1)

=25+1=426

CD=[(-1+2) +(4+1) =f(1)" +(5)
_TE %

AD=([(3+2) +(0+1) =(5) £ (1)’

-5

AC=[(3+1) +(0-4) =[(4)" +(—4)
=f16+16 =442

BD=\[(4+2) +(5+1) =[(6) + (6

=36+36 =62

CAB=BC=CD=AD=06+2 and AC= BD
Therefore, the given points are the verfices of a thombus

2

Area (mca}%mmsﬂ

=%:-: 2:-:6-Ji=?,45q_ units

Hence, the area of the thombus 15 24 sq. units.

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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=1+4=15

CD=(9-7) +(4-3) =(2)° +(1)
_ii\B

AD = (7-6)" +(3-1)° = (1)’ +(2)°
ViTi-\B

AC = (6-9) +(1-4)" = /(-3) +(-3)°
_§79-32

BD = /(8-7)" +(2-3)" = /(1) +(-1)
_i-\2

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

Area (AABCD) = %x AC xBD

:%xS\/Ex\/E=3sq. units

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

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

\/(3 g 1)2 J9+1 =10 units

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

(
BC = (6-5)" +(4-2) = /(1) +(2) =vI+4 =15 units
CD =/(3-6) +(3-4)" =(-3) +(-1)° =B+1 =10 units
AD = \[(3-2)° +(3-1)° = /(1) +(2)° =L+ 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)2 =\/( )2 +(3)2 = 1659 =/25 =5 units
BD = /(3-5)" +(3-2)° =/(-2)° +(1)° =/4+1=+5 units

But diagonal AC is not equal to dlagonal BD.
Hence, the given points do not form a rectangle.
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31.

Sol:
The given vertices's are A(1, 2), B(4,3),C(6,6) and D(3, 5).

AB = [(1-4) +(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)’
—J25+16 =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.

Sol:

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

AB = \/ (-4))° —4—(—1)}2 = J(2) +(-3)" =/&+9 =13 units

BC = \/{4 (-2 - —4)}2=1/ 2 +(4)" =/36+16 = /52 = 24/13 units
CD= \/(2 4 2 \/( 2) () —J4+9 =13 units
~ J{2-(- } +{3=(-1)}" = /(6)° +(4)" =/36+16 = /52 = 2/13 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)}" +{3-(-4)}" =/(4)" +(7)" =16+49 = V65 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)° = J(-3)" +(3)° =B+9 = I8 =32 units
= J(-1-11Y’ (1 13) \/( 12) ( )2 = 1441144 = /288 =122 units

AD = J 1-2) "= (-3)" +(3) =o+9 = VI8 =32 units

Thus, AB =CD _12J§ units and BC = AD = 3J§ units
Also,

AC = \/ 11-2)’ «/ +(15)" =/81+ 225 = /306 = 3./34 units

BD = |/(-1-14) +(1—1o) =\/(—15) +(~9)° =+/B1+225 = /306 = 3/34 units

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

(iii) The given pointsareA(O —4) B(6,2)C(3,5) and D(-3,-1).
= J(6-0)+ 17 = (6) +(6) =/36+36 =72 = 642 units
=3 6>2+< ) J(— 3)" +(3)' =09 =18 =32 units
= J(-3-3)" +(~1-5)" = J(~6)" +(~6)° =+/36+36 = /72 = 6+/2 units
AD=\/ 3-0) +{-1-(-4)}" = /(-3)" +(3)° =0+9 = VI8 =3J2 units

Thus, AB=CD = J_Ounits and BC=AD = \/§units

Also, AC = \/3 0)° *= ) = /9+81 =+/90 = 3./10 units
BD = ,/(-3-6)’ +(—1—2) =\/(—9) +(-3) =W=\/_=3\/_o Units

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

Sol:

The end points of AB are A(—1,7) and B(4.-3).
Therefore, (x,=—Ly =7)and (x,=4.),=-3)
Also. m=2and n=3

Let the required point be P(x.y).

By section formula, we get

_ (e, +m) ()

x

(m+n) 7 (m+n)
2x4+3x(-1 2x(=3)+3=7T
| (0}, _{2x(3)+3-7}
243 2+3
8-3 —6+21
=x= y=
5 7 5
—x=2y-2
51} 5

Therefore, x=1and y=3
Hence. the coordinates of the required point are (13).

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

By section formula, we get
(mx, +nx, ) _ (my, +ny,)

X= (m+n) "7 (m+n)
Tx4+2x(— Tx(-=7)+2x11
:>X:{ x4+ ><( 5)},}':{ x( )+ X }
71+2 71+2
| 28-10  —49422
“T9 YT
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= X=—, y = ——
9 9
Therefore, x=2 and y=-3
Hence, the required point are P(2,-3).

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

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

AP+ BP=AB

:>AP+BP=$ AP

III
&

:}RP=$—AP
AP 3
==
BP 4
Let (x, ) be the coordinates of P which divides A5 in the ratio 3 : 4 internally Then
_3x1+4x(—2}_6—3_ 2

3+4 T 7
Y= 3x(—4)+4x(-2) _-12-8 _ 20
i+4 7 7

Hence, the coordinates of point Pare[—%—z—:?]

Sol:
. PA 2
Let the coordinates of A be (x,y). Here 50°5 So,
PA+AQ=PQ
= pA+ AQ="1 { Pa-2 PQ}
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:»AQ:ggﬁ—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)+3x(6) —8+18 _10 _,

" 2+43 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.

Sol:

Since, the points P, O, K and 5 divide the line segment joining the points

A(L2) and B(6.7)in five equal parts, so

AP=PO=0R=R=15B

Here, point P divides AB in the ratio of 1 : 4 infernally So using section formmla, we get
(1x(6)+4x(1) 1x(7)+4x(2))

Coordinates of P=[
L 1+4 1+4
i p
=LEE ~(2.3)
) 30

The point O divides A8 in the ratio of 2 - 3 infernally. So using section formmla, we get
2%(6)+3x%(1) 2x[?}+3x{2}]

Coordinates of 0= .
- 2+3 2+3

(12+3 14+6

-5 ]=[14)

The point R divides 48 in the ratio of 3 : 2 intemnally So using section formula, we get
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3x(6)+2x(1) 3x(7)+2><(2)j

Coordinates of R = ,
3+2 3+2

:[18+2,21+4j:(4’5)
5 5

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

Sol:
The given points are 4(16)and B(5.-2).
Then. P(x.y)is a point that devices the line AB in the ratio 1:3
By the section formmla:
_ (e, +m) (myy 10
) (m+n) (m+n)
(1x5+3x1) T_[lx{—1j+3xﬁj
1+3 7 1+3

5+3 —2+18

= X= ,-]_3'=
4 4
16

= X=—y=—
47 4

= x=2and y=4
Therefore. the coordinates of point P are (2.4)
Let Q be the mid-point of AB
Then, O(x.y)
(B0, Nt
_1+5 e 6+(-2)
2 2

= X=

=X

0 4
= X=—y=—
27 2

—=x= 3’_ y=2

Therefore, the coordinates of Q are (3.2)

Let R(x.))bea point that divides 4B 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=(3XS+1X1),y:( X( )+ X )
3+1 3+1
15+1 —-6+6
X = Y=
4 4
—x=8,.9
BRR

=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.

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) :(my2+ny1)
(m+n) (m+n)
C{Ix1+2x(3)}  {1x2+2x(-4)}

= X= A
1+2 1+2

1+6 2-8
:X:—,y:—
3 3

Hence, the coordinates of P are (g,—zj
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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:(mx2+mx1) :(my2+myl)
(m+n) (m+n)
2x2+1x(-4
:>X=(2X1+1X3),y={ X2+ ><( )}
2+1 2+1
_2+3 _4-4

=X

3 Y 3
5
=>X=—,y=0
3 y

Hence, coordinates of Q are (g , Oj.

But the given coordinates of Q are (gqj
So, q=0

Thus, ngand q=0

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

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

KX Yty
2 2

Therefore, (-1, 2).are the coordinates of midpoint of AB.
(i)  The given points are P(—-11,-8) and Q(8,-2).
Let (x, y)be the midpoint of PQ. Then:
wotX o YitY,
2 2
-11+8 -8—--2
X = =

2 ¢ 2
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Therefore, (—g , —5) are the coordinates of midpoint of PQ.

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

o Xt¥e o VitV

2 2
6+(-2) —-5+11
= X= Y =
2 2
6-2 —5+11
= X= Y =
2 2
:>x—f y—E
27 2
=>X=2,y=3

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

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

X:x1+x2 _NtY,
2 2
2a(-2
=1= ( ),2a+1:4+—3b

—=2=2a-2,4a+2=4+3b
—2a=2+24a-3b=4-2
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:>a=%,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.

Sol:
The given points are A(—2,9) and B(6,3)
Then, C(x, y)is the midpoint of AB.

o XX NtV

2 2
—-2+6 9+3
X = =

2 ¢ 2

:>x—ﬂ y—E
2'7 2
=>X=2,y=6

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

Sol:
C'(2.-3)is the center of the given circle. Let 4(a.b) and B(L4)be the two end-points of
the given diameter AB. Then the coordinates of C are
a+l  b+4
» T
It is given that x=2and y=-3.
a+l b+4

—3=2=
-

=4=a+1l-06=0+4
—a=4-1Lb=-—0-4

= 2=
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=a=3b=-10
Therefore, the coordinates of point A are(3,-10).

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
"+ Y T kn
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

Sol:
Let k:1be the ratio in which the point P| %% | divides the line segment joining the

points 4| 2 2| and (2.-5) Then
j :‘1.-'I )

1 2
[fé i]: k(2’|+5 ‘E"i—3’]+§
L4712 k+1 °  k+1
1
k4l 479 Tkr1 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.

Sol:
Let the point P(M.6)divide the line AB in the ratio K :1.
Then, by the section formula:
‘o mx, +Nx, _ my,+ny,

m+n m+n
The coordinates of P are (m, 6).

2k -4 8k +3
m= ,0=

k+1 k+1
= 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:

(o2
-ofi3)

:>5—m=—1:>5m:—2:>m=—E
2 5

Therefore, the value of m = —%

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

Sol:
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Let the point P(-3,k)divide the line ABintheratios: 1
Then, by the section formula:
‘o mx1+nxl’ _ my, +ny,
m+n m+n
The coordinates of P are(—3,k).
a3 _23_5,k _ 3s-4
s+1 s+1
= —35-3=-25-5k(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 :é

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

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—3j

k+1 ' k+1
But P lies on the x-axis; so, its ordinate is 0.

=0
1

Therefore,
3 1
:>6k—3=0:>6k:3:>k:g:k:§

: .1 .
Therefore, the required ratio is > 1, whichissameas 1:2
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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)

Sol:
Let AB be divided by the x-axis in the ratio k : 1at the point P.
Then, by section formula the coordination of P are
P :(3k—2 7k—3)
k+1 ' k+1

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

k+1

Therefore, =0

:>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
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=P|0,

+[o)
5

~P(0.)

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

=p0, 2+3
3

Sol:
Let the line x—y—2=0divide the line segment joining the points 4(3,—1)and B(8.9)in
the ratio k:lat P.
Then, the coordinates of P are
P’3k+3,9k—l]
L E+1 k+1
Since, P lies on the line x—y—2=0 we have:
(8k+3Y (91
Lk+1]_{k+1]_2=ﬂ
=8k+3-9k+1-2k-2=0
=8k -05k-2k+3+1-2=0
=-3k+2=0
= -3k=-2
2
3

=k=

2
So, the required ratio is E:l,w]]ichis equal to2:3.

Sol:
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The vertices of AABC are and
Let AD, BE and CF be the medians of AABC.
Cl(0,3)
E
(2,1)
AlO,-1)

Let D be the midpoint of BC. So, the coordinates of D are

D(ﬁ,ﬁji.e. D(g,iji.e. D(1,2)
2 2 2 2

Let E be the midpoint of AC. So the coordinate of E are
E(M,_“Sji.e.E(g,gji.e. E(0,1)

2 2 2 2
Let F be the midpoint of AB. So, the coordinates of F are
F (E _l+lj ie.F (29] ie. F(1,0)

2 2 2 2
AD = \[(1-0)" +(2-(-1))" =(1)° +(3)" =vI+9 = 0 units
BE =(0-2)° +(1-1)° =(-2)° +(0)° =V4+0 =4 =2 units.
CF =/(1-0)° +(0-3)" = /(1)° +(-3)’ =1+9 =IO units.

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

Sol:
Here’ (X1 =_l' 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(%+¥,+¥s)=2(0-2+2)=2(0)=0

Hence, the centroid of AABC is G(4, 0).
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Sol:

Two vertices of AABC are 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+b
3 3
= -6=-4+a,3=-4+b
= -6+4=a,3+4=Db
=a=-2,b=7
Therefore, the third vertex of AABCis C(-2,7).

-2

Sol:

Two vertices of A4BC are B(—3.1)and C(0,—2).Let the third vertex be 4(a. b).
Then. the coordinates of its cenfroid are

[(—3+0+a l—2+b]

[ 3 3

. (—3+n —l+b']
ie.

i 3
But it 15 given that the centroid is at the origm, that 1s G0, D]_T]Jf:tefﬂre
ﬂ=—3+n,ﬂ=—l+b
3 3
=0==3+a.0==1+58
:}3=|5‘._1=-?J
—=a=3b=1

Therefore, the third vertex of AdBC1is 4(3.1).
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Sol:
The points are ,{{3,1},3({}__ —1}_,{“.'{1__1}311d Dl':4_.4}
Join AC and BD. intersecting at 0.

A3 1) Bin, -2

[rid, 4) ColL I

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

i '-_:l-'"l
Midpoint of AC = lﬂ EJ— i,:J=(11}
.y r’
Midpoint of BD = (”*4, (222
2 2 272

Thus, the diagonals AC and BD have the same mmudpoint
Therefore, ABCD 15 a parallelogram.

Sol:
The points are P(a,—11).0Q(5.5).R(2.15) and S(L1).
Pin,-11) 25

WL L) R{Z.15]

Join PR and Q5, intersecting at O.
We know that the diagonals of a parallelogram bisect each other
Therefore, O 1s the midp-nint of PR as well as 05.

(a+2 —ll+15\1 a+2 4) (a+2 ,:']
Midpoint of PR={ 3=~ |- [ __;)_[—___
s (5+1 B+1) [ﬁ b+1" { b+1)
Midpoint of OS = Pl 1 e Oy it
@ waaia IR Hi ] g
Thﬂefﬁre,n;2=3.¥=2
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—=a+2=6,b+1=4
=a=6-2b=4-1
=a=4and bh=3

Sol:

Let A(L—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 mtersecting at 0.

Al -T) i3, 6

¥ i e CE 1Oy

We know that the diagonals of a parallelogram bisect each other
Therefore, O 1s the midpoint of 4C as well as BD.

i _ i
Midpoint of AC={¥__$J= g_§]=[3_4j
Midpoint of BD=[3—;H__$]
Therefore, >~% = 3and %=

=3+a=0and 0+Db=8
—=a=0-3and b=8-6
—a=3and b=2

Therefore, the fourth vertex is D(3.2).

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

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

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 Y (k(-7)+3 k(9)-3
27 )7 Tk ket
~7k+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

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

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,

kK()-8_,_3
T k+1 7
Now,
Point of division:(k(_2)+3, k(7)‘3j
k+1 k+1
3 3
_ 7(F2)+3 ox(7)-3 (-,.kzﬁJ
§+1 §+1 7
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

Sol:
Let (x,0)be the coordmates of K. Then

D=—4+.‘{'

=x=4

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

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

PQ=0R= PQ* =0ORF*

= (0+4) +(y-0) =8’

=y =64-16=48

:::-_],:=i4-\-"3T

Hence, the required coordinates are R(4.0) and P(0.443 | or P{u__ —43).

Sol:
Let (0, y)be the coordinates of B. Then

EI=_3;""I =y=3

Thus, the coordinates of B are [D,B}

Here. A8 =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—{}}: +|:l:]—3}: =6
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=x*=36-9=27
= X= 13\/5
If the coordinates of point A are (3, J3, O).then the coordinates of D are (—3\/5, O).

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

A(-343,0),B(0,3) and D(33,0).

32.
Sol: .
Let ¥ be the ratio in which P(—L J':Ildivid,f:s the line segment joining the points
.4(—3.1[]} and B{ﬁ.—&}
Then.

o [E(6)-3 E(-8)+10)
(-L¥)= (©) il
L k+1 k+1

2 k(—8)+10

Substituting .’f=%i_u_1== ol . we get

—8x2

10 16:70

o

6

y=
E+1
7

Hence, the required ratio 1s 2:7 and y=06.

33.

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

Coordinates of P = (i_l _1+4j = (—1, §]
2 2 2
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Coordinates of Q = _1+5,ij:(2,4)
2 2
Coordinates of R = EA'__lj = (5, §j
2 2 2
Coordinates of S = _1+5,i_1j=(2,—1)
2 2
Now,
3\ 25 61
PQ=[(2+1) +|4-2| = [0+ 22 =
© \/( ) ( Zj 4 2
3 Y 25 61
R=|(5-2Y +|2-4]| = [9+22 20
© \/( ) (2 ] 4 2
2

QS = (2-2)° +(-1-4) =J25=5

Thus, PQ=QR=RS =SPand PR = QS therefore PQRS is a rhombus.

Sol:

The midpoint of AB is [‘102‘ 2 4+21°j = P(-6,2).

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

3
——4
y><2
§+1
2

:By—8:

=2

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

Exercise — 16C

Sol:

(1) A(L2).B(-2.3) and C(-3.—4)are the vertices of A4BC Then,
(x=Ly,=2).(x,=-2y,=3)and (x,=-3.y,=—4)
Area of tnangle A5C

1
= E{Il {F: -3 )+ 5 {."'3 —W)+x {.‘-"1 —V: ]}

1 .

=S {103~(-4))+(-2)(-4-2)+(-3)(2-3)}
=2 {1(3+4)-2(6)-3(-1)}
=%{?+12+3}

-3(22)

=11sq. units
(i) A(-5.7).B(—4-5) and C(4.5)are the vertices of A4BC. Then,
(=-5.0=T).(x="4y,=-5)and (x;=4.y,=5)
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Area of triangle ABC

=S (Y = Ya) + % (Y= 1) + % (Y- v, )
—{(-5)(-5-5)+(-4)(5-7) +4(7-(5))
= A(-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

At
{ -1-8)+5(8-2)|
_ { (2+1)-4(-9)+5(6)}

=E{9+36+30}
1

=—(75

> (75)
=37.5sQ. units

(iv) A(10,-6),B(2,5), and C(-1,-3) are the vertex of AABC.Then,

(% =10,y, =6),(x, =2,y,=5) and (x, =—1,y, =3)
Area of triangle ABC

:%{X (Y2 =¥a)+% (Y5 = ¥) + % (¥ = V2 )}
{ (5-3)+2(3—(-6))+(-1)(-6-5)}

:%{10 1(-11)}
{

20+18+11}
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1
==(49
5(49)
=24.5sQ. units
Sol:
By jomning A and C, we get two triangles ABC and ACD.
Let

A(x. 3 )=A(3.-1).B(x,.),)=B(9.-5).C(x,.),)=C(14.0) and D(x,.y,)=D(9.19)
Then,

Ir .
Area of A4BC =slnlyn- ."3]"‘ Li—-W)+5I0—% }']
=%[3(—5—o)+9(0+1)+14(—1+5)]
= %[—15+9+56] = 255(. units

1
Area of AACD =~ [ (Y5 = Ya) + % (¥ = %)+ X, (v~ ¥5) ]

:%[3(0-19)+14(19+1)+9(—1—0)]

= %[—57 +280—9] =107 sq. units

So, the area of the quadrilateral is 25+107 =1325sq. units.

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, ¥;)=R(2,—3)and. Then
S(X41 y4):S(l,2)

Area of APQR =%[x1(y2 ~Y3) % (Vs = Yo) + X (Vo= V) |
:%[—5(—6+3)—4(—3+3)+2(—3+6)]

:%[15—0+6]=% sg. units
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Area of APRS =%[x1(y3—y4)+x3(y4 AR AEA]
:%[_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

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;,Y;)=C(4,—1)and. Then
D(x,,y,)=D(3,4)

1
Area of AABC =E[xl(y2—y3)+X2(y3—yl)+Xs(y1—Yz)]

:%[—3(—4+1)—2(—1+1)+4(—1+4)]

= %[9—0+12] = 2?1 sg. units

1
Area of AACng[xl(ys—yLl)Jr x3(y4—y1)+><4(y1—y3)]

:%[_3(—1—4)+4(4+1)+3(—1+1)]
= 1[15+ 20+0]= 35 sg. units
2 2

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

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(-1-6)and.

D(x,Y,)=D(45)
Then
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1
Area of AABC =2 (¥, = ¥5)+% (Y5 = Y1)+ % (= V. )]

:%[—5(—5+6)—4(—6—7)—1(7+5)]

= 1[—5+52—12] -3 sg. units
2 2

1
Area of AACD =§[x1(y3 —y4)+ Xg(y4 —y1)+x4(yl—y3)]
:%[—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

Sol:

T(r)1e 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,)= (izzi;j =(3,4)
Coordinates of midpoint of AC =R(x,, ;)= (%%} =(2,3)

Now,

Area of APQR :%[Xz(yz _y3)+X2(y3_y1)+X3(y1_y2):|
=%[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.

Sol:
The vertices of the triangle are A(7,-3),B(5,3),C(3,-1).
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5+3 3_—1)

Coordinates of D :( 5 =(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 = [ (¥, = ¥3) + X, (¥s = %, ) + % (¥ = v,) ]

=%[7(1+1)+4(—1+3)+3(—3—1)]

= %[14+8—12] =5 sq. unit

Now, for the area of triangle ABD, let

A(x,Y,)=A(7,-3),B(x,, ¥,)=B(53) and D(x,,y,)=D(4,1). Then
Area of AADC :%[xi(y2 —Ys) % (Vo= Y)+ X (Vi V) |
=%[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.

Sol:
Let (X,,Y,) and (X, Y, ) be the coordinates of B and C respectively. Since, the coordinates
of Aare (1,—4), therefore

L% pmx, =3

—4+Y,
2

X g =1

=-1l=y,=2

ﬂz_]_: Y =2

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

Area (AABC)=%[X1(VZ ~¥a) X (Y= ¥0) + X (V- 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

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

x'=ﬂz>x'=8

y'—3+4:>y'—z
2 2

Thus, the coordinates of E are (8, 9
Let A(x. %)= A(6.2), E(%,.Y,) = 5(8,9 and D(x,,y,)=D(7,3) Now

Area (AABC)=%[X1(VZ - y3)+x2(y3 - y1)+X3(y1_y2)]

=%{6(%—3)+8(3—1)+7(1—%ﬂ
13

=H

:%sq. unit

Hence, the area of the triangle AADE is %sq. units
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Sol:
Let A(x.Y,)=A(1-3),B(X,Y,)=B(4,p)and C(x,y,)=C(-9,7) Now

A.rea(AABC):%[xl(y2 ~¥a) % (Yo =)+ % (V= ¥2) |
:>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.

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

Area (AABC):%[&(VZ ~Ys)+% (Y= Y1)+ % (i V) ]

=6 :%[(k +1)(-3+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.

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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Area (AABC)=%[X1(VZ —Y3)+ X, (Y5 - y1)+x3(y1—y2)]
:>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

=>k=—=3

23
Hence, k =3.
Sol:

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

Now X1(Y2 - Y3)+X2 (Y3 _y1)+X3(Y1_y2)
=2(8-4)+(-3)(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 X1(y2 —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 =5y,=1),B(x, =1y, =-1)and C(x, =11y, =4)be the given points.

Now X, (¥, = ¥5)+% (Y= Y1)+ % (¥ =¥
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—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)+X2 (y3 _y1)+X3(y1_y2)
=8(-4+5)+3(-5-1)+2(1+4)
=8-18+10

=0

Hence, the given points are collinear.

14.
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.

15.
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, Yy, =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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Sol:

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

()(1 =1y, :4),(X2 =3y, = y) and (x3 =-3,y,=16)
It is given that the points P, Q and R are collinear.
Therefore,

X (Y2 = Ya) + % (Vs = ¥2) + X (V1= ¥,) =0
:>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.

Sol:

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

X (Y2 = Ya)+ % (Y= Y1)+ % (¥, = ¥,)=0

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

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

= 7y=36-43
=y=-1
Sol:

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

X (Y2 = Ya)+ % (Y2 = Yi) + Xs (Y= ¥2) =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) =

—5) be the given points

—5) be the given points
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= (k—2)(2k—11)=0

=k=2or k=E
22

Hence, k=2 or k :E.
22

Sol:

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

X (V2= ¥a)+% (Y= Y1) + % (V1= ¥,) =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.

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

X (Y2 = Ya)+% (Vs = Y1) +% (Y1 =¥, ) =0

= X(7-5)+(-5)(5-y)+(-4)(y-7)=0

= 7X—-5x—-25+5y—-4y+28=0

= 2X+Yy+3=0

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

Sol:

Consider the points A(a.0).B(0.0) and C(1.1).

Here. (3 =a.3y =0).(x, =0.3, =b) and (x; =L1; =1).
It 1s given that the points are collinear. So.

Y (.1'1 —13)+ %, (.1'3 —1)+5 (3 —,)=0
=a(b-1)+0(1-0)+1(0->b)=0

= ab—-a-b=0
Dividing the equation by ab:
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Therefore, the given points are collinear if (£+%j =1.
a

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 =¥ )+ 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.

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(y2 —¥) % (Vo= Vi) + % (Y2 = ¥2) |

:%[0(1_3)+2(3+1)+0(—1—1)]

=%x8=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

Downloaded from www.studiestoday.com



Downloaded from www.studiestoday.com

:w: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
25[1(2_1)+1(1_0)+0(0_2)]
=%[1+1+0]:1 s. unit

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

Exercise — 16D

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)" +(-3y-y) =(2-5)" +(-3y-7)’
=9+(4y)" =(-3)" +(3y+7)

= 9+16y* =9+9y* +49+42y

= 7y*-42y—-49=0

=y’ -6y—-7=0

=y -7y+y-7=0
=y(y-7)+1(y-7)=0

= (y-7)(y+1)=0

—>y=-lory=7

Hence, y=7 or y=-1.

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.

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.

Sol:

The given points are 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 = (—1)2 +(—3)2
—=k?-8y+16+4+k* -4k =1+9
=k*-6y+5=0

= (k-1)(k-5)=0

=k=1or k=5

Hence, k =1or k=5

Sol:
Let & be the ratio in which the point P(x. 2 ) divides the line jorning the points
A(x =12, ), =5)and B(x,=4.y, =—-3).Then
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‘o kx4+12 and 2= kx(-3)+5
kK+1 k+1
Now,
5 kx(—3)+5
k41
Hence, the required ratio is3:5.

:>2k+2=—3k+5:>k=g

Sol:
The vertices's 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,_1+6 = ZE
2 2 22

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

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 = (SLZS , 37_1j =(41)

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.

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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_ 2x5+3x2
2+3

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

=12X=24=>x=2
Hence, x =2

Sol: | | _
-8 2
The given points ar < ?~2 .and B ?2

Therefore,

AB :\/(X?_ _Xl)z +()/2 _Y1)2

S ENEy
=2 +(0)
-z

= 2 units.
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Sol:

The points (3.a) lies on the line 2x—3y =5.

If point (3._.:3}11'&5 on the ine 2x -3y =5 then2x—-3y =5
=(2x3)—(3xa)=5

=6-3a=>5

=3a=1

=dad=—
3

1
Hence, the value of g is E

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)" =(4-2) +(3-3)
= (x-2)" +22 =22+ 0?
= (x-2)" =(2°-2?)

=(x-2)"=0
=>x-2=0

=>Xx=2

Hence, the value of x=2

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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Sol:

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

(X1 =a,y; =b),(x,=b,y, :C) and (Xs =C Y, :a)
Let the centroid be (X, y).

Then,

x:%(x1+x2+x3)

1
= — b
3(a+ +C)

_a+b+c
3

1
y=§(y1+y2+y3)

1
==(b
3( +Cc+a)

_a+b+c

-3

But it is given that the centroid of the triangle is the origin.

Then, we have

a+b+c
7"

=a+b+c=0

0

Sol:

The given points are 4(2.2). B(—4.—4) and C(5.-8)
Here, (x; =2,3, =2).(x, =—4.y, =—4) and (x;=5,); =—8)
Let G{x.y)be the centroid of A4BC Then,

_1'=§[_1'1+I:+_1'3}
Lo 445
3

=1
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_1
3

:%(2—4—8)

y==(Yi+Y,+Ys)

_-10
3

Hence, the centroid of AABC is G (1, _TloJ

Sol:
Let the required ratiobe k : 1
Then, by section formula, the coordinates of C are
C(7k+2 8k +3)
k+1  k+1
Therefore,
7k +2 _ 4 and 8k+3:
kK+1 k+1
= T7k+2=4k+4and 8k +3=5k+5=3k =2

5 [+C(4,5)is given ]

2.
=k= gm each case

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

Sol:

The given points are A{lE), B(4.k) and C{ﬁ,—ﬂ-)
Here, (x,=2.),=3).(x,=4.», =k)and [:_1'3 =6.y,=-3)
It is given that the points 4, B and C are collinear. Then
(3 =-¥)+5(Bh-n)+x5(n-3)=0
=2(k+3)+4(-3-3)+6(3-k)=0
=2k+6-24+18-6k=0

=—4r=0

= k=0
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Exercise — Multiple Choice Questions

Answer: (d) 10
Sol:

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

oP=+y*
= /(-6)" +8°
=+/36+64
=4/100 =10

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

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).

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
5+y:6
2
=5+y=12
=y=12-5=7

Answer: (c) E
5

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

Answer: (d) 12

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

AB=/(0-0)’ +( ) ~J16=4
BC =/(0-3) +(0-0)° =0 =3
AC = J(0- 3)2+( ) ~9+16 =5
Therefore

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

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

1+2 -1+x
2 2
= Xx-1=3

=Xx=1+3=4

Answer: (a) -63
Sol:

Let A(x=X, ¥,=2),B(x,=-3, y,=—4)and C(x,=7,y, =—5)be collinear points. Then

X (Yo = Ya)+% (Y = Y1) + % (Vi —Y,) =0
= X(—4+5)+(-3)(-5-2)+7(2+4)=0
= Xx+21+42=0

= X=-63

Answer: (c) 6
Sol:

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

Area(AABC):%[xi(y2 —y3)+x2(y3—y1)+><3(y1—yz)]
:%[5(0—4)+8(4—0)+8(0—0)]

:l[—20+32+0]
2

=6 Sq. units

Answer: (b) %nb

Sol:
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Let A(x =a,y,=0),0(x, =0,y, =0) and B(x,=0,y, =b)be the given vertices. So
1
Area(AABO) = —|x, (¥, = ¥a) + % (Yo = Y1) + X (Y= 2|
=%‘a(0—b)+0(b—0)+0(0—0)‘
~ L ap)
2
1

=_ab
2

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 @62
2 2
:>E=—4
2
=Sa=-

Answer: (a) 5
Sol:
Here, AC and BD are two diagonals of the rectangle ABCD. So

BD = \/ 0y +(0
\l 3

JlEB_+
B
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13.

14.

15.

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+1><1 2x6+1x3j

2+1 1 241
_[ﬂ 12+3j
3 3

4%

~(35)

Answer: (a) (-6,7)
Sol:

Let (x, y) be the coordinates of the other end of the diameter. Then
2+ X

-2 = X=-6

5=3+y

=>y=7
5 y

Answer: (c) -4
Sol:

Here, AQ:BQ=2:1.Then,
3 2% (—5) +1x (—2)

y 2+1

Downloaded from www.studiestoday.com



Downloaded from www.studiestoday.com

_-10-2

Il
|
I

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).

Answer: (d) IV
Sol:

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

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

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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=[25+144

=+/169
=13
Thus, 2AB = 26.

Answer: (c) (3,0)
Sol:

Let p(x, 0) 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
= X= 50 =3
20
Thus, the required point is (3,0).

Answer: (b) 4 units

Sol:

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

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.

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

P(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=1
2

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

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

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

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

. .2 -
Hence, the required ratio is 9 :1which is same as 2:9.

Answer: (c) [ZQJ
2 2

Sol:

D is the midpoint of BC

So, the coordinates of D are
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D(%”.SL;)[B(s,s) and C(L,4)=(x,=6,y,=5)and (x, =1y, =4)]

ie., D(Zgj
2 2

Answer: (d) (4,0)
Sol:

The given point are A(-10),B(5,—2) and C(8,2).
Here, (x, =-1,y=0),(x,=5,y=-2) and (x,=8,y,=2)
Let G(x, y) be the centroid of AABC.Then,

x=%(x1+x2+x3)

:%(—1+5+8)

and

1
y=§(yl+yz+y3)

1
==(0-2+2
1(0-2+2)

=0
Hence, the centroid of AABCisG(4,0).

Answer: (c) (-4,-15)
Sol:
Two vertices of AABCare A(-14) 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_—Fbj
3 3
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But it is given that the centroid is G(0,-3).

Therefore,

438 _gand P 3
3 3

=4+a=0and 6+b=-9
=a=-4and b=-15

Hence, the third vertex of AABC is C(—4,-15).

Answer: (a) isosceles
Sol:

Let A(—4,0), 8(4 0) and C(O 3)be the given points. Then,

AC = (0+4)" +(3-0

=5 units
BC = AC =5 units
Therefore, AABC is isosceles
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Ans: (d) right - angled
Sol:

Let P(0,6),Q(-5,3) and R(3,1)be the given points. Then,
PQ = \(-5-0)" +(3-6)

-y

=/25+9
=+/34 units
QR=/(3+5)

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

=+/68

:2\/1_7 units
PR=/(3-0) +(1-6)
=(3)" +(-5)

=+/34 units
PQ? + PR’ :{(J3_4)2+(J3’_4)2}=68
QR? = (2417 =68

Thus, PQ* + PR? =QR?
Therefore, APQR is right-angled.

2

+(1—3)2

Ans: (b) k=6
Sol:
The given points are A(2,3),B(5,k) and C(6,7).

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

Ans: (c)2a=b
Sol:
The given points are

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)=0
=1(0-b)+0(b-2)+a(2-0)=0

= -b+2a=0

= 2a=Db

Ans: (c) 8 sq units
Sol:
The given points are A(3,0),B(7,0) and C(8,4).

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

Area of AABC =%[X1(y2 —Ya)+ % (Vs —Ya)+ X3(y1_y2)]
=%[3(0—4)+7(4—0)+8(0—0)]
:%[—12+28+0]

(i)

=8 sQ. units

Downloaded from www.studiestoday.com



33.

34.

Downloaded from www.studiestoday.com

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 =/(5-0)’ +(0-3)
=(5) +(-3)
=\25+9

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

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

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

:>\/ X, — 1 *=5
:>\/1—4 +

= (-3)° +(—p)2 =25
—9+p?=25

= p’=16

— p=+16

= p=t4
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