Class X Chapter 16 — Coordinate Geometry

Maths

Exercise — 16A

1.  Find the distance between the points
(i) 4(9,3)and B(15,11)
(ii) A(7,—4)and B(-5,1)
(iii) A(—6,—4)and B(9,—12)
(iv) A(1,-3) and B(4,-6)
(V) P(a+b,a—b)and Q(a—b,a+b)
(vi) P(asine,acosa) and Q(acosa,—asine)

Sol:
(1) A (9, 3) and B(l 5,1 1)

The given points are A4(9,3)and B(15,11).
Then (x, =9,y =3) and (x, =15,, =11)
AB = \(x,=x ) + (5 -n)

= J(15-9) +(11-3)

= J(15-9) +(11-3)

=(6) +(8)

=\36+64

=4/100

=10units

(i)  A4(7,—4)and B(-5,1)
The given points are A(7,—4) and B(-5,1).
Then, (x, =7,y =—4)and (x, =-5,y, =1)
AB = \/(xz _x1)2 +(y2 _yl)2
=57 {14
= J(5-7) +(1+4)

JE12) +(5)

=144+2

- )
5
J169
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=13 units

=144+ 25
=169

=13 units

(iii)  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 = \/(x2 —xl)2 +(y2 —yl)2

\/(9—(—6))2 {12 (-4)}"

JO+6) +(~12+4)

(1) +(5)
=\225+64

=4/289

=17 units
(iv)  A(1,-3) and B(4,-6)
The given points are A(1,—3) and B(4,6)
Then(x, =1, y, =-3) and (x, =4, 3 =—6)
AB = \/(xz —xl)2 +(y2 —yl)2
= (4= + ()
= J(4=1) +(=6+3)
=) +(=3)
=49+9
=8
=49x%x2
= 3\/5 units
(V) 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—b,y, =a+b)
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PQ=\/(x2—xl)2+(y2 _yl)z
~ Jia=b)=(a+b) +{(a+b)~(a-b)}

= J(a=b—a=b) +(a+b-a+bY

(vi) P(asine,acosa) and Q(acosa,—asine)
The given points are P(asina,acosar)and Q(acosa,—asina)

Then (x, =asina,y, =acosa) and (x, =acosa, y, =—asine)

PQ:\/(xz —X1)2+(y2 _yl)2

\/(a cosa —asin 05)2 +(—asina —acos a)2

\/(az cos’a +a’sin* @ —2a* cos a xsin a)

+(a2 sin” & +a’cos’ o + 2a* cosaxsina)

= 2a% cos® o +2a>sin’ o

= \/Zaz (cos2 a +sin’ 0()
=24’ (1) (From the identity cos’ a+sin’ a=1)
=+/24"

= \/Ea units

2.  Find the distance of each of the following points from the origin:
(1) A(S,—12) (i1) B(—S,S) (111) C(—4, —6)
Sol:
(1) A(S,—12)
Let O(0,0)be the origin

04 =(5-0) +(-12-0
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(ii)

(iii)

=J(5) +(-12)°
=J25+144

=4/169

=13 units
B(-5,5)
Let O(0,0)be the origin.

OB =|(-5-0) +(5-0)°

Let O(0,0)be the origin

0C = \[(~4=0) +(-6-0)’

J16+36
=4/52
2\/5 units

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
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=>5-a=30r5-a=-3
=a=2or8

Therefore, a=2 or 8.

Find all possible values of y for which distance between the points 4(2,—3)and B(10,y)

is 10 units.
Sol:

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

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

=(-8) +(-3-»)

= J64+9+ 37 +6y

- AB=10

o \J64+9+ 2 +6y =10

=73+)° +6y=100
=y +6y-27=0

=y +9y-3y-27=0
:>y(y+9)—3(y+9)=0
:>(y+9)(y—3)=0

= y+9=00r y-3=0
=>y=-9o0r y=3

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

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

=+/x* —18x+117

-+ PO=10

s —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—l7)(x—1):0
=>x-17=00r x-1=0
=>x=170r 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 x. Also, find the length of AB.
Sol:

As per the question

AB = AC

= J(x-8) +(2+2) =\(x-2) +(242)
Squaring both sides, we get
(x—8) +4* =(x—2) +4°

= x"—16x+64+16=x> +4=4x+16
=16x—-4x=64-4
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7.  Ifthe 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 +(2-p) = \/(O—p)z +(2-5)
= J(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 = \/Eunits

8.  Find the point on the a-axis which is équidistant 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)
= \(x=2) +(5) =(x+2) +(-9)’

= (x—2)2 +(5)2 =(x+ 2)2 +(—9)2 (Squaring both sides)
= x’ —4x+4+25=x"+4x+4+81
=8x=25-81
=X :—& =-7
8

Hence, the point on the x-axis is (—7,0).
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10.

11.

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—11)" +8>=100 (Squaring both sides)

= (x—11)" =100 64 =36
= x-11=46

= x=11%6
=x=11-6,11+6
=x=517

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

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 question, we have
AP = BP

= J(0-6)' +(y=5)" = J(0+4) +(y-3)
= (6 +(y=5) =yJ(4) +(»-3)

:>(6)2 .|.(y_5)2 = (4)2 4-(y—3)2 (Squaring both sides)
=36+)" 10y +25=16+1"~6y+9

=4y =36

=y=9

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

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

= J(x=5V +(y=1) =J(x+1) +(y-5)
:(x—S)2 +(y—1)2 =(x+1)2 +(y—5)2 (Squaring both sides)
= x> —10x+25+)" —2y+1=x" +2x+1+y* =10y +25
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12.

13.

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

=3x=2y

Hence, 3x =2y

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

The given points are A(6,—1) and B(2,3). The point P(x, y) equidistant from the points A4
and B So, PA = PB

Also, (P4)" =(PB)’

= (6—x)2 +(—1—y)2 = (2—x)2 +(3—y)2

= x" —12x+36+ )" +2y+1=x"—4x+4+ )" —6y+9

=x+) —12x+2y+37=x"+)" —4x—6y+13

= x4+ —12x+2y—x"—y* +4x+6y =13-37

= -8x+8y=-24

=-8(x—y)=-24

=>x-y=3
Hence proved.

Find the co-ordinates of the point equidistant from three given points A4(5,3), B(5,—5)and
Cc(1,-5)

Sol:

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

That is, (4P)’ =(BP)’ =(CP)’

This means (AP)2 = (BP)2

:(x—S)2 +(y—3)2 =()c—5)2 +(y+5)2

=X —10x+25+1y" =6y +9=x>—10x+25+ " +10y+25
= x" =10x+ )" =6y +34=x"—10x+ " +10y+50
=x"—10x+ )" —6y—x>+10x—y* =10y =50-34
=-16y=16

>y=——=-1
=16
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14.

15.

And (BP)' =(CP)

:()c—5)2+(y+5)2 =(x—1)2 +(y+5)2

=X —10x+25+ 1> +10y+25=x" —2x+1+ y* +10y+25
= x"=10x+ " +10y +50 = x* =2x+ > +10y +26

= x"—10x+y" +10y—x" +2x—y* =10y =26-50

= -8x=-24

:x=_—24=3

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 4(4,3)and B(x,5)lie on a circle with centerO(2,3).

Then OA4 = OB

Also (04)" =(0BY’

= (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 4(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) =(-2—x) +(3-8)

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

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

=25+16=(x+2) +25
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16.

=(x+2)" =16
=>x+2=14
= x=-2+4=-2-4,-2+4=-6,2

Now

BC=\|(-2-x)' +(3-8)’

= J(-2-2) +(-5)
=J16+25 =J41 units

Hence, x=2or —6and BC = \/ﬂ units

If the point P(2,2)1s 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) =2+ 2k) +(243)
= J(4) +(2=k) =\(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 £ =-1

AP=(2+2) +(2—k)
=J(4) +(2+1)’

=+/16+9 =5 units

For k =3
AP=\J(2+2) +(2-k)’
=J(4) +(2+3)’

= J16+25 = \[41 units

Hence, k =—1,-3; AP =5 units for k=—1 and AP = A1 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)z+(y—b+az)2 :\/(x—a+b)2 +(y—a!—b)2

=(x—a-b) +(y-b+a) =(x—a+b) +(y—a-b) (Squaring both sides)

= x’ +(a+b)2 —2x(a+b)+y2 +(a—b)2 —2y(a—b)=)c2 +(a—b)2 —2x(a—b)+y2
+(a+b)2 —2y(a+b)

:—x(a+b)—y(a—b)=—x(a—b)—y(a +b)

= —xa—xb—ay+by=—xa+bx—ya—by

= by =bx

Hence, bx =ay.

Using the distance formula, show that the given points aré collinear:

(1) (17 '1)3 (53 2) and (99 5) (11) (67 9)9 (09 1) and ('69 '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) =453 2435 =5 units
BC=\J(9-5) +(5-2) =433 =25 =5 units

AC=[(9-1) +(5+1) =87 +6" =100 =10 units

. AB+ BC =(5+5)units =10 units = AC
Hence, the given points are collinear
(i) Let 4(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) =y(~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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19.

AB = (241 +(3+1) =3 +(4)° =25 =5 units
BC:\/(8—2)2+(11—3)2 =\/(6) +(8)" =100 =10 units
AC = \[(8+1) + (11+1) = J(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) +(1-5) = (2 +(~4)’ =20 =25 units
BC=J(2-0)" +(=3-1) =/(2) +(4)’ =20 =245 units
AC=\J(2+2) +(=3-5)" = J(4)" +(-8)" =/BO =45 units

SAB+BC = (2\/§+ 2\/5) units = 4\/§ units = AC

Hence, the given points are collinear

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 A4(7,10),B(~2,5) and C(3;-4).

AB = \J(=2=7) +(5-10)" = (=9)" +(-5)" = VB1+25 = /106
BC=\(3-(-2)) +(-4-3)" =[(5)"+(-9)" =25+81 =106
AC = \/(3—7)2 +(—4-10)" = \/(—4)2 +(-14)" =16 +196 =212

Since, 4B and BC are equal, they form the vertices of an isosceles triangle
Also, (4B) +(BC)’ = (\/106)2 +(\/106)2 =212

and (AC)’ =(\/212)2 =212,

Thus, (4B)" +(BC) =(4C)’

This show that A4BC is right- angled at B.
Therefore, the points 4(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, O),B (6, 4) and C (—1, 3).NOW,
AB=(3-6) +(0-4) =(=3) +(-4)’
=Jo+16=25=5

BC=J(6+1) +(4=3) =|(7) +(1)’

=\49+1=1/30 =52

AC = [(3+1) +(0-3) =\(4) +(=3)
=J16+9=+/25=5

w AB= AC and AB’+ AC* = BC®
Therefore, A4(3,0),B(6,4)and C(-1,3)are die vertices of an isosceles right triangle

21. If 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:
LB =90°
- AC* = AB’+ BC”
=(5+2) +(2-1) =(5-2) +(2+2) +(2¥2) +(2-1)
= (7)2 +(t—2)2 = (3)2 7 (4)2 +(4)2 +(t+2)2
=494+ —4t+4=9+16+16+2+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+ NE) ,5) are the vertices of an equilateral

triangle.
Sol:

The given points are A4(2,4),B(2,6) and C(2+\/§,5).Now

AB=(2-2) +(4-6)' = J(0) +(-2)°
=J0+4=2
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23.

24,

Hence, the points 4(2,4),B(2,6)and C (2 +3, 5) are the vertices of an equilateral

triangle.

Show that the points (-3, -3),(3,3) and C (—3\/5 , 33 ) are the vertices of an equilateral

triangle.
Sol:

Let the given points be 4(-3,-3),B(3,3) and C(-3y3;3+/3).Now
AB = |(-3-3) +(-3-3) =J(-6) +(-6)
=\36+36 =72 =62
BC=\/(3+3\/§)2+(3—3\/§)2
= 9427 41834 9+ 272183 =72 = 62
AC=\/(—3+3\5)2+(—3—3\/§)2 =\/(3—3\/§)2+(3+3\/§)2

=\9+27-18V3+9+27+183
=J712=6\2

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 4(-5,6)B(3,0) and C(9,8).

AB= \/(3 —~(=5)) +(0-6)" = /(8)’ +(=6)" =/64+36 =100 = 10 units
BC=J(9-3) +(8-0) =/(6)" +(8)’ =/36+64 =100 = 10 units

AC= \/(9 ~(=5)) +(8-6) =4(14) +(2) =196+4 =200 = 1052 units
Therefore, AB = BC =10 units
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Also, (4B)’ +(BC)" =(10)" +(10)" =200
and (AC)’ =(1042) =200

Thus, (4B)’ +(BC)’ =(4C)’

This show that A4BC'is right angled at B.

Therefore, the points 4(—5,6)B(3,0) and C(9,8)are the vertices of an isosceles right-

angled triangle

Also, area of a triangle = %x basex height
If 4B is the height and BC is the base,
Area = %xlelO

= 50 square units

Show that the points O(0,0), A(3,\/?_> ) and B(3,—\/§ ) are the vertices of an equilateral

triangle. Find the area of this triangle.
Sol:

The given points are 0(0,0) 4(3,+/3 ) and B(3,~3).

OA:\/(3—O)2 +{(J§)—0}2 =\/(3)2+T3)2=\/9?=\/§=2\/§ units
AB:\/(3—3)2+(—\/§—\/§)2 =\/(0)+(2\/§)2 = J4(3) =12 =23 units
OB=\/(3—O)2 +(—J§—0)2 =\/(3)2 +(J§)2 =93 =12 =243 units

Therefore, OA = AB = OB =2/3 units
Thus, the points 0(0, 0) A(3, NE) ) and B(3, -3 ) are the vertices of an equilateral triangle

Also, the area of the triangle OA4B = ? X (side)2
B 2

B

=—x12
4

= 3\/§ square units.
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26.

Show that the following points are the vertices of a square:

(1) A (3,2), B(0,5), C(-3,2) and D(0,-1)

(i1) A (6,2), B(2,1), C(1,5) and D(5,6)

(ii1) A (0,-2), B(3,1), C(0,4) and D(-3,1)

Sol:

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

AB = \J(0-3) +(5-2) =\(=3)" +(3) =O+9 = I8 =32 units
BC = \(-3-0) +(2-5) =\(=3)" +(=3) =O0+9 =18 =32 units
CD = J(0+3) +(=1-2) =J(3)" +(=3)’ =0 +9 = I8 =3v2 units
DA=J(0-3)" +(~1-2)" =J(-3) +(-3)" =0+ =18 =32 units
Therefore, AB=BC =CD = DA= 3J§ units

Also, AC=[(-3-3) +(2-2) =\/(-6) = /36 = 6 units
BD=(0-0) +(~1-5) =/(0) +(-6)' = J%: 6 units

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

(ii) The given points are A(6,2),B(2,1),C(1,5) and D(5,6)
AB=|(2-6) + (1 2)2 J(=4) (— )2:J16_+:Jﬁunits
BC=J(1-2) +(5-1)" =(-1) = 1716 =17 units
CD=\(5-1) + ( 5) = (@) ():JmT:Jﬁmzs
DA=(5-6) +(6-2)= (1)’ +(4)" =116 =17 units

Therefore, AB =BC =CD = DA=17 units

Also, AC=[(1-6) +(5-2)" =y[(=5) +(3)’ =V/25+9 =34 units
BD=\(5-2) +(6-1) =(3) +(5) \/9+2 =34 units

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

(iii) The given points are P(0,-2),0(3,1),R(0,4) and S(-3,1)
PO=\J(3-0) +(1+2) =\|(3)’ +(3)° =o+9 =18 =32 units
OR=J(0-3) +(4=1)" =(=3) +(3 =~9+9 =18 =32 units
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Show that the points 4(-3,2), B(—5,—5),C(2,-3) and D(4,4).are the vertices of a

RS =(-3-0)" +(1-4) =\(=3)" +(=3) =9+ = /I8 = 3/2 units
SP=(-3-0) +(1+2)" = (=3)" +(3)" =O+9 = VI8 = 3/2 unis
Therefore, PO = OS = RS = SP =32 units

Also, PR=1J(0-0) +(4+2) =(0) +(6)° =~/36 = 6 units

05 = \(-3-3)" +(1-1)" =J(=6)’ +(0) =~36=6 units

Thus, diagonal PR =diagonal QS

Therefore, the given points from a square.

rhombus. Find the area of this rthombus

Sol:

The given points are A(-3,2), B(—5,-5),C(2,-3) and D(4.4).

AB =

BC=

CD=

DA =

J(=5+3) +(=5-2) = \(<2) +(=7)’ = A+ 49= /53 units
J2+5) +(=3+5) =\(7) +(2)’ = JAOTE =33 units
J(@-2) +(4+3) =2 +(7)" =Va+49=53 units
J@+3) +(4=2) =\/(7) +(2)° =407 4 =53 units

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

AC=(2+3) #(=3-2) ={(5) +(-5) =25+25 =50 =252 = 5V2 units

Also,

BD=|(4+5) +(4+5) :\/(9) +(9)" =81+ 81 =162 = /81x2 = 02 units

Thus,

diagonal A4C is not equal to diagonal BD.

Therefore ABCD is a quadrilateral with equal sides and unequal diagonals
Hence, ABCD a rhombus

1 .
Area of a rhombus = > x (product of diagonals)

:%X(S\/E)x(9\/5)

40)

2

=45 square 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(~1,4)and D(-2,-1)

AB=\|(3-4) +(0-5)" =y(-1)’ +(-5)
=\1+25 =126

BC=\(4+1) +(5-4) = () +(1)
=\25+1=426

CD=J(-1+2) +(4+1) = (1) +(5)
=\1+25 =426

AD = \[(3+2) +(0+1) =\(5) +(1)’
=\25+1=126

AC=\[(3+1) +(0-4) =\(4) +(~4)
16116 =42
BD=\[(4+2) +(5+1) =(6)" +(6)
=36+36 =62

* AB=BC =CD = AD = 6:/2 and AC #BD

Therefore, the given points are the vertices of a rhombus

Area (A4BCD) = %x ACx BD

= %x 42 %62 =24 Sq. units
Hence, the area of the rhombus is 24 sq. 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) =y(-2) +(-1)

=J4+1=15

BC=y(8-9) +(2-4) = /(-1) +(-2)
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=\I+4=15

CD=\J(9-7) +(4-3) =y(2) +(1)
=Ja+1=15

AD = \[(7-6) +(3-1)" = (1)’ +(2)
V5 d=15

AC=[(6-9) +(1-4) =(-3) +(=3)’
_f79-32

BD=[(8-7) +(2-3)" = (1)’ +(-1)°
VI 1=2

"+ AB=BC=CD= AD =5 and AC # BD

Therefore, the given points are the vertices of a rhombus. Now

Area (A4ABCD) = %x ACxBD

=%x3\/5x\/§=3sq. units

Hence, the area of the thombus 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)
AB=\(5-2) +(2-1) = (3 +(1)° =PO+1 =10 unis
BC=\(6-5) +(4-2) = /(1) +(2)’ =I+4 =5 units
CD=\J(3-6) +(3-4) =(=3) +(-1)’ =O+1 =10 units
AD = \|(3-2) +(3-1)" = (1)’ +(2) =T+ =5 units

Thus, 4B =CD =+/10 units and BC = AD =+/5 units
So, quadrilateral ABCD is a parallelogram

Also, AC = \(6-2) +(4-1) = J(4) + (3 =16+9 =25 =5 units
BD=\J(3-5) +(3-2)" =(-2) +(1)’ =VA+1=+5 units

But diagonal AC is not equal to diagonal BD.
Hence, the given points do not form a rectangle.
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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(1,2),B(4,3),C(6,6)and D(3,5).

AB =\[(1-4) +(2-3) ={(-3) +(-1)
=\o+1=+10

BC=\(4-6) +(3-6)" =4J(-2)" +(-3)

CD=J(6-3) +(6-5) =3 +(1)
=Jo+1=410
AD = \[(1-3) +(2-5)" =(-2) +(-3)

cAB=CD = \/E units and BC = AD = \/B units
Therefore, ABCD 1is a parallelogram

AC = \[(1-6) +(2-6) = (=5) +(-4)
_25+16 =41

BD=\[(4=3) +(3=5) = (1) +(-2)
i

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.
(1) A (-4,-1), B(-2,-4), C(4,0) and D(2,3)
(i) A (2, -2), B(14,10), C(11,13) and D(-1,1)
(iii) A (0,-4), B(6,2), C(3,5) and D(-3,-1)
Sol:

(i)  The given points are 4(—4,—1),B(-2,—4)C(4,0) and D(2,3)
AB=\/ (2= (4)) +{-4=(=1)} = (2) +(-3) =Ja+9 = I3 uniss
BC= \/ ~(=2)} +{o- (=)}’ \/W 36416 =52 = 213 units
cD=(2-4) +(3—0) :\/(—2) +(3) =J4+9 =13 units
AD = \/{2—(—4)}2 +3=(=1)}" =\(6) +(4)’ =36+16 =52 = 2J13 units
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Thus, 4B =CD =13 units and BC = AD =213 units
Also, AC:\/ 4—(—4 }2 +{0—(—1)}2 :\/(8)2 +(1) =64 +1=[65 units
BD=\[2—(2)"+ 1 = (4 +(7) =16+49 =65 units

Also, diagonal AC = d1ag0na1 BD
Hence, the given points form a rectangle

(i)  The given points are 4(2,-2), B(14,10)C(11,13) and D(-11)
AB = \/(14—2)2 +{10-(-2)} = \/(12)2 +(12)" =144 +144 = \[288 =122 units
BC = (1-14) +(13-10)" = (=3)’ + (3 =0+9 = I8 =32 units
CD =\/ ~1-11)° (1—13)2 = \/(—12)2 (— )2 =J144% 144 = \[288 =122 units

AD = \/ -1- 2 4/ \/9T \/_ 3\/5umts

Thus, AB=CD = 12\/5 units and BC = AD = 3\/5 units
Also,

AC= \/(11 2) +{13—(-2)}" =4/(9)" +(15)" =81+ 225 = /306 = 3434 units
BD=|(~1-14)’ +(1-10) = [(=15)" +(29)" = BT+ 225 = /306 = 3/34 units

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

(iii) The given points are 4(0,—4),B(6,2)C(3,5) and D(-3,-1).
AB=[(6-0)" + (2= (~4) =\/(6)" +(6) =36+36 =72 =632 units
BC=\(3-6) +(5-2) _\/(— 3) +(3)" =0 +9 = I8 =342 units
CD=\[(-3-3) +(~1=5)" =[(~6)" +(=6)" =36+36 =72 =62 units
AD:\/ 3-0) +{-1=(~4))" = (-3)" +(3) =O+9 = VI8 =3V2 units

Thus, AB = CD = J_o units and BC = AD = /5 units

Also, AC = \/3 0)’ "= J3) +(9) =081 =90 =310 units
BD=|(-3-6) +(—1—2) :\/(—9) +(=3) = /8179 =+/90 = 310 units

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




