Class X

Chapter 14 — Co-Ordinate Geometry

Maths

Exercise 14.1

1. On which axis do the following points lie?

2.

(i) PG50
(i)  QO-2)
@iii)  R(—4,0)
(iv)  S(0,5)
Sol:

(i) P(5,0) lieson x—axis
(i) Q(0,-2) lieson y—axis
(iii) R(~4,0) lies on x—axis
(iv) $(0,5) lieson y—axis

Let ABCD be a square of side 2a. Find the coordinates of the vertices of this square when
(i) A coincides with the origin and AB and AB and coordinate axes are parallel to the

sides AB and AD respectively.

(i)  The center of the square is at the origin and coordinate axes are parallel to the sides

AB and AD respectively.

D Cc

Sol:
(i) Coordinate of the vertices of the square of side 2aare:

A(0,0),B(2a,0),C(2a,2a) and D(0,2a)
(if) Coordinate of the vertices of the square of side 2aare:
A(a,a),B(-a,a),C(-a,—a) and (a,-a)

o ——0>
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3. The base PQ of two equilateral triangles PQR and PQR’ with side 2a lies along y-axis such
that the mid-point of PQ is at the origin. Find the coordinates of the vertices R and R’ of
the triangles.

Sol:

We have two equilateral triangle PQR and PQR’ with side 2a.
O is the mid-point of PQ.

In AQOR, ZQOR =90°

Hence, by Pythagoras theorem

R*+0Q? =QR?
OR? = (Za)2 —(a)2
OR? =3a?

OR=/(3)a

Coordinates of vertex R is (J§a, 0) and coordinate of vertex R’ is (—\/§a, O)

Exercise 14.2

1.  Find the distance between the following pair of points:
(i) (-6,7) and (-1,-5)
(i)  (a+b,b+c)and (a—h,c-b)
(iii)  (asina,-bcosa) and (—acosa,bsine)
(a

(iv) 0) and (0,b)
Sol:
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(i) We have P(-6,7) and Q(-1,-5)

Here,
X, =-6,y,=7 and
X,=-1y,=-5

PQ = (% —1) +(y.~¥.)’
PQ = \/[—1—(—6)]2 +(-5-7)
PQ=/(~1+6) +(-5-7)
PQ=/(5)" +(-12)’
PQ=+/25+144

PQ =+/169
PQ =13

(ii) we have P(a+b,b+c) and Q(a—b,c—b) here,
X, =a+b,y,=b+cand x,=a-b,y,=c-b
PQ=\( =% ) +(¥. - )
F’Q=\/[a—b—(a+b)]2+(c—b—(b+c))2
PQz\/(a—b—a—b)Z+(C_b_b_c)z
PQ=(~20)" +(-20)

PQ=+/4b% + 4’

PQ =V’

PQ =+/4x2b?

PQ =2/2b
(iii) we have P(asina,—bcosa) and Q(-acosa,bsina) here

X, =asina,y, =-bcosa and

X, =—acosa,y, =bsina
PQ= (% —1) +(y:~.)

PQ= \/(—acosa ~asina)’ +[-bsina —(-bcosa)|
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PQ= \/(—acos a)’ +(-asina)’ +2(-acosa)(-asina)+(bsina)’ +(-bcosa)’ —2(bsin &) (-bcos )

PQ =+/a? cos? & + a2 sin? & + 2a2 cos aSin a + b sin? & + b? cos? & + 2b2 sin @ Cos ax

PQ = \/az (cos® a+sin” &) +2a* cos arsin e +b? (sin® & +cos® ) + 2b° sin e cos ax

PQ = /a® x1+ 22 cosarsin a + b2 x1+ 2b% sin & cos & [sin” & +cos” ar =1

PQ =+/a’ + b’ + 2a% cosarsin a + 2b sin @ cos

PQz\/(a2 +b?)+2cosasina(a® +b?)

PQ= \/(az +b”)(1+2cosasin o)

(iv) We have P(a,0) and Q(0,b)
Here,
X1:a1y1:0’x2 :O,yz :b,

PQ :\/(Xz _Xl)z +(y2 _y1)2
PQ=,/(0-a)’ +(b-0)’
PQ=y/(-a)" +(b)’
PQ=+a? +b*

2. Find the value of a when the distance between the points (3, a) and (4, 1) is v/10.
Sol:

We have P(3,a) and Q(4,1)
Here,

X =3y =2a

x,=4,y,=1

PQ =410

PQ = =% )" +(¥:- %)’

=10 = (4-3)" +(1-a)’

- [~

=10 =\1+1+a’-2a [+ (a=b)" =a® +b?*~2ab |
=\10=+2+a’-2a

Squaring both sides
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2
:>(\/1_O)2 :(\/2+a2 —Za)
—10=2+a’-2a
—a’—-2a+2-10=0
—a’-2a-8=0
Splitting the middle team.
—a’-4a+2a-8=0
—a(a-4)+2(a—4)=0
= (a-4)(a+2)=0

—a=4,a=-2

3. If the points (2, 1) and (1, -2) are equidistant from the point (x, y) from (-3, 0) as well as
from (3, 0) are 4.
Sol:

We have P(2,1) and Q(1,-2) and R(X,Y)
Also, PR=QR
PR=1(x—2) +(y-1)

= PR =[x +(2) —2x00x 2+ y? + (1) —2x yx1

= PR=\X* +4—4x+y> +1-2y

= PR=/x? +5—4x+y? -2y

QR =(x=1) +(y+2)’
= PR=\/x2 +1-2x+y* +4+4y

= PR = /X2 +5-2x+y? +4y
-~PR=QR

:>\/x2+5—4x+ y> -2y :\/x2+5—2x+ y’>+4y
= X*+5-4x+y> -2y =X +5-2x+ Yy’ +4y
= X" +5-4x+y> -2y =X +5-2x+ Yy’ +4y

= —4x+2x-2y—-4y=0

= -2x-6y=0

= -2(x+3y)=0

:>x+3y=£2
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= Xx+3y=0
Hence proved.

4.  Find the values of x, y if the distances of the point (X, y) from (=3, 0) as well as from (3,0)
are 4.
Sol:

We have P(x,y),Q(-3,0) and R(3,0)

PQ=/(x+3)' +(y-0)
:4=\/x2+9+6x+ y?

Squaring both sides
:>(4)2 :(\/x2 +94+6X+Yy? )2

=16 = x> +9+6X+ Yy’
= x> +y?=16-9-6x
=X +y?=7-6x . (1)

PR=(y(x=3)" +(y-0)'|

:>4:\/x2 +9-6x+Yy?
Squaring both sides

(4)2 :(\/x2 +9-6x+Yy? )2

=16 =X +9-6x+y?

= x> +y*=16—-9+6Xx
=X+y*=7+6x . ()
Equating (1) and (2)

7—6x=7+06X

= 7—7=6X+6X

= 0=12x

=>x=12

Equating (1) and (2)

7—6x=7+6X

= 7—7=6X+6X

= 0=12x

= x=12

Substituting the value of x=0 in (2)
x> +y% =7 +6X
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0+Yy*=7+6%x0
y =7
y=+J7

5. The length of a line segment is of 10 units and the coordinates of one end-point are (2,—3).
If the abscissa of the other end is 10, find the ordinate of the other end.
Sol:
Let two ordinate of the otherend R be Y

. Coordinates of other end R are (10, y) i.e., R(10,y)
Distance PR=10 [given]

PR:\/(Xz _X1)2 +(yz_y1)2
=10=/(10-2)" +(y+3)

=10=/8"+y? +9+6y

:>10=\/64+ y>+9+6y

=10=4/73+y* +6y

Squaring both sides

(10)" = ({73 +y’ +6y)2

=100="73+ Yy +6y

= y*+6y+73-100=0
= y>+6y-27=0
Splitting the middle term
Yy’ +9y-3y-27=0

=y +9y-3y-27=0
= y(y+9)-3(y+9)=0
= (y+9)(y-3)=0
=y=-9,y=3

6.  Show that the points (—2, — 4), (4, 0) and (2, 3) are the vertices points of are the vertices
points of a rectangle.
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i|--=.'-': F1'.'.‘.u‘.|
Sol:
Let A(—4,-1),B(-2,-4),C(4,0) and D(2,3) be the given points
Now,

AB = [(—2+4) +(-4+1)
= AB=/(2)" +(-3)°

— AB=44+9

= AB =413

CD = /(4-2)° +(0-3)’

= CD =/(2)" +(-3)°
=CD=+4+9

=CD :\/1_3

BC = \/(4+2)" +(0+4)

= BC = (6)2 +(4)2
— BC =+/36+16

= BC +\/§
AD = [(~4-2)° +(-1-3)’

= AD = /(-6)" +(-4)’

= AD =+/36+16
— AD =+/52

.. AB=CD and AD =BC = ABCD is a parallelogram
Now,

AC = (4+4) +(0+1)°

= AC = (8)2 +(1)2

= AC =+/64+1
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— AC =+/65
BD = /(2+2)° +(3+4)’

= BD =/(4)" +(7)°
— BD =+/16+49
— BD =+/65

Since the diagonals of parallelogram ABCD are equal i.e., AC =BD
Hence, ABCD is a rectangle

7. Show that the points A(1, —2), B(3, 6), C(5, 10) and D(3, 2) are the vertices of a
parallelogram

D(3,2) C (5,10)
. - ©
|
| |
|
‘ |
|
\‘ ’
|
|
|
|
r [
° -
A(1-2) B (3,6)
Sol:

Let A(1,-2),B(3,6),C(5,10),D(3,2) be the given points

AB=\/(3-1) +(6+2)
= AB=./(2)" +(8)°

— AB =+/4+64

= AB =+/68
CD=/(5-3) +(10-2)

=CD= (2)2 +(8)2

= CD=+/4+64

= CD=4/68

AD = (3-1)’ +(2+2)

= AD =,/(2)" +(4)°

— AD =4+16
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— AD =20
BC = /(5-3)" +(10-6)’

= BC =4/(2)" +(4)°
= BC =+/4+16
— BC =+/20

AB=CD and AD=BC
Since opposite sides of a parallelogram are equal
Hence, ABCD is a parallelogram

8.  Prove that the points A (1, 7), B (4, 2), C (—1, —1) and D (—4, 4) are the vertices of a
square.
Sol:

Let A(1,7),B(4,2),C(-1,-1) and D(—4,4) be the given point. One way of showing that

ABCD is a square is to use the property that all its sides should be equal and both its
diagonals should also be equal
Now,

AB=/(1-4) +(7-2) =\0+25=+/34
BC =/(4+1)° +(2+1)" =25+9 =34
CD =/(-1+4)" +(-1-4)° =/9+25=4/34
DA=J(1+4)" +(7-4)" =\25+9 =34
AC =(1+1)° +(7+1)" =/4+64 =/68
BD = \/(4+4) +(2-4)° =/64+4 =68

Since, AB=BC =CD =DA and AC =BD, all the four sides of the quadrilateral ABCD
are equal and its diagonals AC and BD are also equal. Therefore, ABCD is a square

9.  Prove that the points (3, 0) (6, 4) and (-1, 3) are vertices of a right angled isosceles triangle.

o]

N
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10.

Sol:
Let A(3,0),B(6,4) and C(-1,3) be the given points

AB = (6-3)" +(4-0)
= AB=,/(3)" +(4)°

= AB=4/9+16

— AB=4/25

BC = (-1-6)" +(3-4)’

= BC =/(-7)" +(-1)°
= BC =/49+1

= BC =+/50

AC = J(-1-3)" +(3-0)’

= AC =,/(-4)" +(3)’
= A\/m

= AC =25

re’ ~(/25)

= AB2 =25

AC? =25

oc" ~(460]

BC* =50

Since AB?+ AC?=BC? and AB=AC
.. ABC is aright angled isosceles triangle

Prove that (2, —2), (—2, 1) and (5, 2) are the vertices of a right angled triangle. Find the

area of the triangle and the length of the hypotenuse.
Sol:

Let A(2,-2),B(-2,1) and C(5,2) be the given points

AB = (-2-2) +(1+2)
= AB =,/(-4)" +(3)°

= AB++/16-9
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11.

— AB =4/25

BC =/(5+2)° +(2-1)

= By(7)" + (1)’
= BC =/49+1
— BC =/50

AC =(5-2) +(2+2)

= AC =/(3)" +(4)’

= AC = m

= AC =+/25

e’ (]

= AB* =25

oc* -(450]

= BC? =50

Since, AB*+ AC* =BC?

.. ABC is a right angled triangle.

Length of the hypotenuse BC = J50 =52

Area of AABC :%x ABx AC
%wﬁx@

25 .
=5 square units.

Prove that the points (2 a, 4 a), (2 a, 6 a) arid (2a + v/3a, 5a) are the vertices of an
equilateral triangle.
Sol:

Let A(2a,4a),B(2a,6a) and C(2a+\/§a,5a) be the given points

AB = \/(Za— 2a)’ +(6a—4a)’
= AB =./(0)" +(2a)’

= AB =+/4a’
= AB=2a
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BC = \/(2a+\/§a—2a)2 +(5a-6a)’

— BC = \/(Jﬁ)z +(-a)

— BC =+/3a%+a*
— BC =+/4a?

= BC=2a
AC = \/(2a+J§a— Za)2 +(5a—4a)’

= AC = (\/§a)2 +(a)2

— AC =+/3a? +2a°*
= AC =+/4a’

= AC =2a
Since, AB=BC =AC
ABC is an equilateral triangle

12. Prove that the points (2, 3), (-4, -6) and (1, 3/2) do not form a triangle.
Sol:

Let A(2,3),B(—4,-6) and C(1,3/2) be the given points

AB = [(~4-2)" +(-6-3)

= AB=./(-6)" +(-9)’
— AB =4/36+81
= AB =4/117

BC = \/(l+ 4)2 +(g+6j2

2

= BC = (5)2 +(Ej
2
= BC = 25+%

= BC = %
4\/ 4

— BC =+/8125
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13.

= AC = 1+g
\} 4

= AC = E
\f4

= AC =+/3.25

We know that for a triangle sum of two sides is greater than the third side
Here AC+ BC is not greater than AB.
.. ABC is not triangle

An equilateral triangle has two vertices are (2, -1), (3, 4), (-2, 3) and (-3, -2), find the
coordinates of the third vertex.
Sol:

Let A(3,4),B(—2,3) and C(x,y) be the three vertices of the equilateral triangle then,
AB? = BC? = CA’
AB = (—2-3) +(3-4)" =(-5)’ +(-1) =v/25+1=+/26

BC :\/(x+2)2+(y—3)2 =\/x2+4+4x+ y>+9-6y =\/x2+y2—6x—8y+25

CA:\/(X—3)2+(y—4)2 = X2 +9—6X+y? +16—8y = /X’ + y* —6x—8y +25
Now, AB? =BC?

= x> +y* +4x-6y+13=26
=x*+y*+4x-6y-13=0 ... (i)
AB? = CA?

= 26-Xx°+y*—6x—8y+25
=x*+y’-6x-8y-1=0 ... (ii)
Subtracting (ii) from (i) we get,

10x+2y-12=0

=5x+y=6 . (i11)
—=5x=6-y

5
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Subtracting X = 6;5)/ in (i) we get

6-y) 2 (G—y]
2V sy sl 22 | —6y-13-0
(S22 ey aa 2]y

6-y)° -
LY e 2y 6 1ag
25 5

2_ —
:>36+y 12y+y2+24 4y—6y—13=0
25 5

- 36+ y® —12y +25y* +120— 20y —150-13x 25 _
25

— 26y? —32y +6-325=0

— 26y? ~32y-319=0

D =b’-4ac

D = (-32)° —4x 26 x(~319) =1024 + 33176 = 34200

_-bxyD _ —(-32)++/34200

0

y 2a 2% 26
32+185 217 32-185 -153
52 52 52 52

Substituting y =% in (iii)

5x+£=6
52

Again substituting y:% in (iii)

5x—@=6
52
5x =6+ 120 - 490
52 52
~ 93

X =—
52

Therefore, the coordinates of the third vertex are (;—2%) or (

93 -153
52" 52

)
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14.

15.

Show that the quadrilateral whose vertices are (2, -1) (3, 4), (-2, 3) and (-3, -2) isa
rhombus.
Sol:

Let A(2,-1),B(3,4),C(-2,3) and D(-3,-2)
AB =[(3-2) +(4+1) = (1) +(5)° =1+ 25=+/26

BC = (-2-3)" +(3-4)" =(-5)" +(-1)° =25+1=+/26
CD = /(-3+2) +(—2-3) =/(-1)’ +(-5)" =1+25=+26
AD = [(-3-2) +(-2+1)° =4/(-5) +(-1)° =v/25+1=/26

Since AB=BC =CD=AD
ABCD is a rhombus

Two vertices of an isosceles triangle are (2, 0) and (2, 5). Find the third vertex if the length
of the equal sides is 3.
Sol:

Two vertices of an isosceles triangle are A(2,0) and B(2,5). Let C(x,y) be the third
vertex

AB =[(2-2) +(5-0)" =4(0) +(5)° =+/25=5

BC =\/(x—2)2 +(y-5) = X +4—4x+y? +25-10y = /x> —4x+y? —10y +29

AC =(x=2) +(y—-0) =¥ +4—4x+y’
Also we are given that
AC-BC =3
— AC?=BC?=9
= X* +4—4x+y* = x> —4x+y* 10y + 29
=10y =25
Ly 55
10 2
AC? =9
X +4-4x+y* =9
X2 +4—4x+(25) =9
X +4—-4x+6.25=9
X’ —4x+1.25=0

D =(-4)" —4x1x1.25
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16.

D=16-5
D=11
_—(-4)+V11 44331 731

X = =3.65
2x1 2 2

—(-4)-V11 _4-411_4-331
2

Or x=
2 2

The third vertex is (3.65,2.5) or (0.35,2.5)

=0.35

Which point on x-axis is equidistant from (5, 9) and (-4, 6)?
Sol:

Let A(5,9) and B(—4,6) be the given points.

Let C(x,0) be the point on x—axis

Now,

AC = /(x—5)’ +(0-9)’

= AC =X’ +25-10x +(-9)’

— AC =+/x2 —10x+25+81
— AC =+/x* —10x +106

BC = \/(x+4)’ +(0-6)’

= BC = /X’ +16+8d +(—6)’

— BC =+/x? +8x+16+36

= BC =+/x* +8x+5x
Since AC=BC
Or, AC* =BC?
x* —10X+106 = x> +8x +52
= —-10x+106 =8x+52
= -10x—-8x=52-106
= -18x=-54
= X= o4
18
=x=3
Hence the points on x-axis is (3,0).
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17.

18.

Prove that the points (— 2, 5), (0, 1) and (2, — 3) are collinear.

Sol:
Let A(-2,5),B(0,1) and C(2,-3) be the given points

AB = /(0+2) +(1-5)

:>AB:1/4+(—4)2
— AB=+/4+16
— AB =420

= AB=25
BC = /(2-0) +(-3-1)’

= BC = (2)2 +(—4)2
= BC =44+16
= BC =\/E

=BX =25
AC = J(2+2)" +(-3-5)

2

= AC = (4)2 +(—8)2
— AC =+/16+64
= AC = \/%

— AC =45
Since AB+BC=AC
Hence A(-2,5),B(0,1), and C(2,-3) are collinear

The coordinates of the point P are (—3, 2). Find the coordinates of the point Q which lies

on the line joining P and origin such that OP = OQ.

Sol:
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Let the coordinates of Q be (X, y)

Since Q lies on the line joining P and O (origin) and OP =0Q

By mid-point theorem

—(X_B) =0 and _(y+2) 0
2 2

x=3y=-2

Hence coordinates of points Q are (3,-2)

19. Which point on y-axis is equidistant from (2, 3) and (—4, 1)?
Sol:
A(2,3) and B(—4,1) are the given points.

Let C(0,y) be the points are y —axis
AC =J(0-2)" +(y-3)’

= AC = \J4+y*+9-6y

= AC =y’ —6y+13

BC = /(0+4) +(y-1)’

= BC = {16+ y> +1-2y

= BC =y? -2y +17
Since AC=BC

AC? = BC?

y? -6y +13=y* -2y +17
= —6y+2y=17-13
=-4y=4

=>y=-1
- The point on y —axis is (0,-1)

20. The three vertices of a parallelogram are (3, 4), (3, 8) and (9, 8). Find the fourth vertex.
Sol:
Let A(3,4),B(3,8) and C(9,8) be the given points

Let the forth vertex be D(x,y)

AB=,/(3-3) +(8-4)

= AB =,/0+(4)’
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21.

— AB=./16
— AB=4

BC = /(9-3)’ +(8-8)

= BC =,/(6)"+0

:>BC=\/%
—BC=B

CD:\/(X—9)2 +(y-8)°

—CD= \/xz +(9?)~18x+y? +(8) 16y

— CD =/x? +81-18x+ y? + 6416y

= CD =/x? —18x+ y? —16y +145

AD = [(x-3) +(y-4)

= AD = /x* +9—6x+ Yy +16 -8y

:>AD=\/x2—6x+ y> —8y+25

Since ABCD is a parallelogram and opposite sides of a parallelogram are equal

AB=CD and AD=BC

AB =CD

AB? =CD?

= x* -18x+Yy* —-16y+145=16

= x> —18x+Yy* 16y +145-16=0

= x> -18x+y’-16y+129=0 ... (1)
BC =AD

BC? = AD?

x> —6X+ Yy’ —8y+25=236

= X —6X+ Yy’ -8y+25-36=0

= x*—6x+y*-8y-11=0 ... )
x=9,y=4

The fourth vertex is D(9,4)

Find the circumcenter of the triangle whose vertices are (—2,
Sol:

—3),(—1,0), (7, —6).
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Circumcenter of a triangle is the point of intersection of all the three perpendicular
bisectors of the sides of triangle. So, the vertices of the triangle lie on the circumference of
the circle.

Let the coordinates of the circumcenter of the triangle be (x, y)

(x, y) will the equidistant from the vertices of the triangle.

Using distance formula \/(Xz —% ) +(y,—,)’, itis obtained:

D, =\/(x+2)2+(y+3)2

= D, =/X* +4+4x+y? +9+6Y (Taking points (x,y) and (-2,-3))

= D, = X%+ y? +4x+6y +13

D* = \/(x+1)2 +(y—0)2 (Taking points (x,y) and (-1,0))

= D, = X2 +1+2x+ 2

D, =\/(x—7)2 +(y+6)° (Taking points (x, y) and (7,-6))

= D, = /X2 +49-14x+ y? +36+12y

= D, =X’ +y? —14x+12y +85

As (x,y) is equidistant from all the three vertices
So, D, =D, =D,

D, =D,

\/x2+y2+4x+6y+13 =\/x2 +1+2x+y?
= X4+ Y +4AX+6y+13=x>+1+2x+ Y’
= 4x+6y—-2x=1-13

= 2X+6y=-12

=>Xx+3y=-6 ... (1)
D, =D,

X414+ 2x+ Y2 =X+ Y2 —14x+12y +85
= X2 +1+2X+ Y  =x* + y* —14x+12y +85

= 2X+14x-12y =85-1

—16x-12y =84

=4x-3y=21 . (2)
Adding equations (1) and (2):
X+3y+4x-3y=-6+21
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~.5x=15

15
> X=—

3
=x=3
When x =3, we get
4(3)-21
,-40)

3

12-21
=y=

[Using (2)]

3

Ly
3

=>y=-3
(3, —3) are the coordinates of the circumcenter of the triangle

22. Find the angle subtended at the origin by the line segment whose end points are (0, 100)
and (10, 0).

¥

P (0,100)

o) Q(10,0)

Sol:
Let the point P(0,100) and Q(10,0) be the given points.
.. The angle subtended by the line segment PQ at the origin O is 90°.

23. Find the centre of the circle passing through (5, — 8), (2, — 9) and (2, 1).
Sol:

Let the center of the circle be O(x,y)

Since radii of the circle is constant
Hence, distance of O from A(5,-8),B(2,-9)and C (2,1) will be constant and equal

-.OA? =0B* =0C?
(x—5)2 +(y+ B)2 =(x—2)2+(y+9)2
X? +25-10X+ y* +64+16y = X* + 4 —4x+ y* +81+18y
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—6Xx—-2y+4=0
X+y—-2=0
y=2-3x . (1)
Also, OB* =0C?

24,

25.

(x—2)2+(y+9)2+(y—1)2
y?+81+18y =y’ +1-2y
80+20y =0

y=—4

Substituting y in (i)
—4=2-3x

3X=6

X=2

Hence center of circle (2,-4)

Find the value of k, if the point P (0, 2) is equidistant from (3, k) and (k, 5).
Sol:

Let the point P(0,2) is equidistant from A(3,k) and (k,5)

PA=PB

PA? = PB?

(3-0)" +(k-2)" =(k-0)" +(5-2)’

=9+k*+4-4k =k* +9.

=9+k*+4-4k-k*-9=0

=4-4k=0
= -4k =-4
=k=1

If two opposite vertices of a square are (5, 4) and (1, —6), find the coordinates of its
remaining two vertices.
Sol:

Let ABCD be a square and let A(5,4) and C(1,—6) be the given points.
Let (x,y) be the coordinates of B.

AB =BC

AB? = BC?

(x=5)" +(y—4)" =(x=1)" +(y+6)’

= X* +25-10x+ y* +16 -8y = x* +1-2x+ y* +36+12y
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= X* —10X+y* -8y —x* +2x -y’ -12y =1+36-25-16
= -8x-20y=-4
= -8x=20y-4
_20y-4
_4(5y-1)
-———
_5y-1
==
1-5y

= X= > e (1)

In right triangle ABC

AB? + BC? = AC?

(x=5)" +(y—4)" +(x=1)" +(y+6)" =(5-1)" +(4+6)’

= X* +25-10Xx+ y* +16 -8y + X* +1—-2X+ y* +36+12y =16 +100
= 2x° +2y* —12x+4y=116-78

= 2x* +2y* -12+4y =38

= x> +y*—6x+2y=19

=X +y*—6x+2y-19=0 ... )

Substituting the value of x form (1) in (2), we get

2
(%) +y? —6(1_25yj+2y—19 -0

N (1—5y)2

=X

=X

=X

+y*-3(1-5y)+2y-19=0

L 1x 25y: ~10y
_, 1+25y° 10y +4y° ~12+60y +8y 76 _
4
— 29y? 158y —87 =0

= y?+2y-3=0

+y?—3+15y+2y-19=0

0

= y?+3y-y-3=0
= y(y+3)-1(y+3)=0

= (y+3)(y-1)=0
=y=-3y=1
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26.

Substituting y =-3 and y =1 in equation (1), we get

1-5(-3)
2
1415

X =

Hence, the required vertices of the square are (—2,1)and (8,-3).

Show that the points (—3, 2), (—5,

Find the area of this rhombus.

D (4,4)

C(2-3)

A(-3,2)

Sol:

A(-3,2),B(-5,-5),C(2,-3)and D(4,4)be the given points.

B (-5,-5)

AB = J(-5+3) +(-5-2)°

= AB=./(2)" +(-7)’

— AB=4/4+49

= AB=./53

BC = /(2+5)° +(-5-2)°

= BC = (7)2 +(2)2

— BC =+/49+4

— BC =+/53

—7b), (2,—3) and (4, 4) are the vertices of a rhombus.
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CD = \/4 2) +(4+3)
—=CD= (2)2+(7)2

= CD=+4+49
:>CD:\/§

AD = [(4+3)" +(4-2)°

= AD =./(7)" +(2)°
= AD =/49+4
= AD =+/53

AC = (2+3) +(-3-2)°

= AC =/(5)" +(-5)°
= AC =+/25+25
= AC =450

BD = /(4+5) +(4+5)°

= BD =4/(9)" +(9)°
= BD=+81+81
= BD =+/162

Since AB=BC =CD = AD and diagonals AC = BD
.. ABCD is a rhombus

Area of rhombus ABCD :%x AC xBD

=%x@x\/162

=l><90
2

=45sq. units

Find the coordinates of the circumcenter of the triangle whose vertices are (3, 0), (—1, —

6) and (4,—1). Also, find its circumradius.
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A(3.0)

-1,-6) C(4,-1)

Sol:

Let A(3,0),B(—1,-6)and C(4,-1)be the given points.
Let O(x, y)be the circumcenter of the triangle
OA=0B=0C

OA? =0B?

(x—3)2 +(y—0)2 :(x+1)2 +(y+6)2

= X* +9-6X+y> =X*+1+2x+y* +36+12y

= X* —6X+Yy* —x* —2x-y* 12y =1+36-9

= —-8x-12y =28

= -2x-3y=7

=2X+3y=-7 .. (1)
Again

OB? =0C*?

(x+1)2 +(y+6)2 =(x—4)2 +(y+1)2

= X* +1+2X+y* +36+12y = X* +16 —-8x + y* +1+2y
= X +2X+y* +12y - x> +8x -y’ —2y =16+1-1-36
—10x+10y =20

=>X+y=-2 . (2)
Solving (1) and (2), we get
x=1Ly=-3

Hence circumcenter of the triangle is (1,-3)

Circum radius = \/(1+1)2 +(-3+6)°
ey
\/1_3units
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28.

29.

Find a point on the x-axis which is equidistant from the points (7, 6) and (—3, 4).
Sol:

Let A(7,6)and B(-3,4)be the given points.

Let P(x.0)be the point on x—axis such that PA = PB
PA=PB

PA? = PB?

(x=7)" +(0-6)" =(x+3)" +(0-4)’

= X* +49-14x+36=Xx*+9+6x+16

= x> 14— x*-6x=9+16—-36—-49

= —20x=-60

=>Xx=3

. The point on x—axisis (3,0).

(i) Show that the points A(5, 6), B (1, 5), C(2, 1)and D(6, 2) are the vertices of a square.
(ii) Prove that the points A (2, 3), B (—2, 2), C (—1, —2), and D (3, —1) are the vertices

of a square ABCD.
D (6.2) c(21)
A (5,6) B (1,5)
Sol:

A(5,6),B(1,5),C(2,1)and D(6,2)are the given points

AB =(5-1)° +(6-5)

= AB=./(4)" +(1)’
— AB=+/16+1
— AB =417

BC = /(1-2)" +(5-1)

= BC =/(-1)" +(4)°

=BC=+1+16

— BC =17
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CD=,/(6-2) +(2-1)
—CD= (4)2 +(1)2
=CD= \/ﬁ

= CD =417

AD = /(6-5)" +(2-6)

= AD = /(1) +(-4)’
= AD=41+16

— AD =17

AC =/(5-2) +(6-1)

= AC =/(3)" +(5)°

— AC =~/9+25

— AC =34

BD = /(6-1)° +(2-5)

= BD =/(5) +(-3)’

= BD =4/25+9

— BD =434
Since AB=BC =CD = AD and diagonals AC =BD
.. ABCD is a square

Find the point on x-axis which is equidistant from the points (—2, 5) and (2,—3).

Sol:

Let A(-2,5)and (2,-3)be the given points.
Let (x,0)be the point on x—axis
Such that PA=PB

PA=PB

PA’ = PB?

(x+2)"+(0-5)" =(x-2)" +(0+3)’
= X>+4+4x+25=x*+4-4x+9
= X2 +4X+X* +4x=4+9-4-25
=8x=-16

=>X=-2
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31.

32.

. The point on x—axisis (-2,0)

Find the value of x such that PQ = QR where the coordinates of P, Q and R are (6,—1), (1,
3) and (x, 8) respectively.

Sol:

P(6,-1),Q(1,3)and R(x,8)are the given points.
PQ=0R

PQ? =QR?

= (6-1)" +(-1-3)" = (x-1)" +(8-3)

= (5)2 +(—4)2 =X’ +1- 2x+(5)2

= 25+16=Xx"+1-2x+25

= 41=x*—-2x+26

= x> —2Xx+26-41=0

= x*—-2x-15=0

= x> —5x+3x-15=0

= X(x—5)+3(x-5)=0

= (x+3)(x-5)=0

= X=-30r x=5

Prove that the points (0, 0), (5, 5) and (—25, 5) are the vertices of a right isosceles triangle.
Sol:

Let A(0,0),B(5,5)and C(-5,5)be the given points
AB = J(5-0) +(5-0)

= AB =+/25+25

= AB =+/50

BC = (5+5)° +(5-5)°

= BC =,/(10)° +0

= BC =+/100

AC = /(0+5)" +(0-5)’
= AC =\/ﬁ

:>AC=\/%
AB? =50




Class X Chapter 14 — Co-Ordinate Geometry Maths

BC? =100

AC? =50

= AB? + AC? = BC?

Since, AB = AC and AB?+ AC? = BC?
.. ABC is a right isosceles triangle

33. If the point P(x, y) is equidistant from the points A(5, 1) and B (1, 5), prove that x = y.
Sol:
Since P(x,y)is equidistant from A(5,1)and B(1,5)
AP = BP
Hence, AP? = BP?
(x=5)"+(y=1) =(x-1) +(y-5)°
X2 +25-10x+y> +1-2y =x* +1-2x+ y* +25-10y
-10x+2x=-10y + 2y
—8x =-8y
X=Yy
Hence, proved.

34. 1fQ (0, 1) is equidistant from P (5, —3) and R (x, 6), find the values of x. Also, find the
distances QR and PR
Sol:

Given Q(0,1)is equidistant from P(-5,-3)and R(x,6)s0 PQ=QR
J(5-0) +(-3-1)° = (0~ x)’ +(1-6)

V(8 +(—4) = ()" +(-5)

25416 =+/x? +25

41=x*+25

16 = x*

X=14

So, point R is (4,6)or (—4,6)

When point R is (4,6)

PR=1/(5-4) +(-3-6) =’ +(-9) = I+81=B2
QR=1/(0-4) +(1-6)" = /(-4)’ +(-5) =16+25 = V4l
(

—4,6)

When point R is
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PR = \/(5—(—4))2 +(=3-6)" =/(9) +(-9)’ =/BL+81=92
QR= \/(o(—4))2 +(1-6)° = J(4) +(-5)° =16+ 25 =/41

35. Find the values of y for which the distance between the points P (2, —3) and Q (10, y) is
10 units
Sol:

Given that distance between (2,—-3)and (10, y)is 10

Therefore using distance formula \/(2—10)2 +(-3- y)2 =10

\/(—8)2 +(3+ y)2 =10

64+(y—3)" =100

(y+3)" =36
y+3=16
y+3=60r y+3=-6
Therefore y=3or -9

36. Find the centre of the circle passing through (6, —6), (3, —7) and (3, 3)
Sol:

Let O(x, y)be the center of the circle passing through A(6,-6),B(3,-7)and C(3,3)
OA=0B=0C

OA’ = OB?

(x—6)2+(y+6)2 =(x—3)2+(y—7)2

= X* +36-12X+y* +36+12y = X* +9—6x+ y* +49+14y

= X +36-12x+ y* +36+12y — x> —9+6x—y* —49-14y =0

= —6X—-2y=-36—-36+9+49

- -6x-2y=-14 (1)

OB? =0C?
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37.

(x—3)2 +(y+7)2 :(x—3)2 +(y—3)2

= X* +9-6X+Y>+49+14y = x* +9—6X+ y* +9-6y
= X* —6X+Y* +14y — x> +6X— Yy’ +6y=9+9-9-49
— 20y =—40

=>y=-2

Substituting y =-2in (1)

—6x—2(-2)=-14

= -6x+4=-14

— —6x=-14-4

= -—6x=-18

=>x=3

. The centre of the circle is (3,-2)

Two opposite vertices of a square are (—1, 2) and (3, 2). Find the coordinates of other two
vertices.
Sol:

C(3.2)

A(-1,2) B(x y)
Let ABCD be a square and let A(—1,2)and (3,2)be the opposite vertices and let B(x, y)
be the unknown vertex.
AB =BC
AB? = BC?
(x+1)2 +(y—2)2 = (x—3)2 +(y—2)2
= X +1+2X+ Y +4 -4y =X +9-6X+y> +4 -4y
=X +2X+ Y 4y —X* +6X—y’ +4y=9+4-1-4
=8x=8
—x=1 (1)

In right triangle ABC
AB’ +BC? = AC®
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= (x+1)" +(y-2)" +(x=3)" +(y—-2)" = (3+1)" +(2-2)’
=X +14+2X+ Y +4 -4y + X* +9-6Xx+ Yy’ +4-4y =16
= 2x° +2y° —4x—-8y=16-1-4-9-4

= 2X* +2y* —4x-8y=-2 .. )
Substituting x=1from (1) and (2)

2(1)° +2y? —4(1)-8y =2

=2+2y*—4-8y=-2

= 2y*-8y-2+2=0

—2y* -8y =0

=2y(y-4)=

=y=0,0or y=4

Hence the required vertices of the square are (1,0)and (1,4)

38. Name the quadrilateral formed, if any, by the following points, and give reasons for your
answers:
A(1,—2),B(1,0),C(12),D(30)
(i) A(—3,5),B(3,1),C(0,3),D(—1,—4)
(iii) A (4,5),B (7,6),C(4,3),D (1, 2)

Sol:
(i) Let, A=(-1, —2) B=(10),C=(-12),D(-30)
AB = J(-1-1)° )2 =¢(_2)2+(_z)2 —Ja52=\B=22

BC = (1 ( 1) \/7 Ji+d=B=242
= \(-1-(-3))" +( Ji Jara=\B=22
AD = J (-3)) +(-2-0) = (2] +(-2) =VA+4=\B=242
Diagonal AC —,J(~1- +(—2—2)2 = |07+ (-4) =16 -4
Diagonal BD—\/(l—(—3)) +(0-0)" = J(4) +0* =16 =4

Here, all sides of this quadrilateral are of same length and also diagonals are of same
length. So, given points are vertices of a square

(ii) Let, A=(-3,5),B=(3,1),C =(0,3),D =(-1,-4)

AB =J(-3-3)" +(5-1)° =(-6)° +(4)° =+/36+16 =52 =213
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39.

BC =/(3-0) +(1-3) =(3)° +(-2)° =@+ 4 =13
0D = (0-(-1))" +(3-(-4)) = (1) +(7)" = E+25 - VB0 =512
AD = |(3~(-2))" +(5-(-4))" =(-2)"+(9)" =a+8L=ES

Here, all sides of this quadrilateral are of different length . So, we can say that it is only a
general quadrilateral not specific like square, rectangle etc.

(iiii) Let, A=(4,5),B=(7,6),C=(4,3),D=(L4)
5-6)° =/(-3)° +(-1) =O+1=+10
6-3)° = /(3 +(3) =vO+9 =18

>
w
I
N
|
\l
g
N
+
|

CD = J(4-1) +(3-2) =(3)° +(1)° =O+1=+10
AD = \[(4-1)" +(5-2)° = /(3 +(3) =v9+9 =18

Diagonal AC —J(4—4)’ +(5-3)° =/(0)’ +(2)° =0+4 =2
Diagonal BD —(7-1)° +(6—2)° =,J(6)° +(4)" =/36+16 =52 =132

Here, opposite sides of this quadrilateral are of same length but diagonals are different
length . So, given points are vertices of a parallelogram.

Find the equation of the perpendicular bisector of the line segment joining points (7,1) and
(3, 5).
Sol:
Bisector passes through midpoint
(7+3) (1+5)

Midpoint of (7,1)and (3,5):{7,7}(5,3)

Perpendicular bisector has slope that is negative reciprocal of line segment joining points
(7,1)and (3,5)
Slope of line segment = (Ej = 4 =-1
3-7) (-4)
Perpendicular bisector has slope = 1 and passes through point (4,4)
Use point slope form
y—3=1(x-5)
y=X-2
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40.

41.

Prove that the points (3, 0), (4, 5), (—1, 4) and (—2, —1), taken in order, form a rhombus.
Also, find its area.
Sol:

Di{-2, -1}

Let the given vertices be A(3,0),B(4,5),C(-1,4)and D(-2,-1)
Length of AB=,J(4-3)" +(5-0)° =1+25=+/26

Length of BC = /(~1-4)° +(4-5)° =25+1=26

Length of CD = \/(—2 +1)2 +(—1—4)2 =J1+25=4/26

Length of DA=J(3+2)" +(0+1)° =v25+1=26

3—(-1) +(0—4)1

Length of diagonal AC =\/
—16+16 =42
Length of diagonal BD = \/_4—(—2)2} +[5—(—1)]2

=+/36+36 =642

Here all sides of the quadrilateral ABCD are off same lengths but the diagonals are of
different lengths
So, ABCD is a rhombus.

Therefore area of rhombus ABCD = % X 4J§x 6\/5

= 24 square units

In the seating arrangement of desks in a classroom three students Rohini, Sandhya and Bina
are seated at A (3, 1), B (6, 4) and C (8, 6). Do you think they are seated in a line?
Sol:

Let A(3,1),B(6,4)and C(8,6)be thee given points

AB=J(6-3) +(4-1)°

= AB =.,/(3)" +(3)’
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43.

— AB=+9+9

— AB =4/18

— AB=3\2

BC = (8-6)° +(6—4)

= BC =/(2)" +(2)°
—BC=+4+4

= BC = \/g

=BC =22

AC = /(8-3) +(6-1)

= AC =,/(5)" +(5)°
= AC =+/25+25
— AC =+/50

= AC =52
Since, AB+BC =AC
Points A, B,C are collinear

Hence, Rohini, Sandhya and Bina are seated in a line

Find a point on y-axis which is equidistant from the points (5, — 2) and (— 3, 2).

Sol:

Let A(5,—2)and B(-3,2)be the given points,
Let P(0, y)be the point on y—axis

PA=PB
PA? = PB?

(0-5)" +(y+2)" =(0+3)" +(y-2)’
=25+ y* +4+4y=9+y* +4-4y
=y +4y-y* +4y=9+4-4-25

—=8y=-16
=>y=-2

Find a relation between x and y such that the point (X, y) is equidistant from the points (3,

6) and (—3, 4).
Sol:
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44,

Point (x, y)is equidistant form (3,6)and (—3,4)

Therefore [(x—3)" +(y—6)" = y/(x~(-3))" +(y-4)’

J(x=3) +(y—6) =\(x+3)" +(y—4)

(x—3)2 +(y—6)2 =(x+3)2 +(y—4)2
X*+9-6x+Yy>+36-12y =Xx*+9+6x+ y* +16-8y
36-16 =6x+6x+12y -8y

20=12x+4y
3X+y=5

If a point A (0, 2) is equidistant from the points B (3, p) and C (p, 5), then find the value of

p.
Sol:

A(0,2),B(3,P)and C( p,5)are given points

Itis given that AB=AC

. AB? = AC?

(3-0) +(p-2) =(p-0) +(5-2)

9+ p°+4-4p=p°+9

4-4p=0
p=1

Exercise 14.3

Find the coordinates of the point which divides the line segment joining (— 1, 3) and (4, —
7) internally in the ratio 3 : 4.

Sol:

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

‘= mX, + NX;

m+n
_ my, +ny,

m+n

Here, x, =-1

y1:3

X, =4

Y2:_7

m:n=3:4
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.. The coordinates of P are (g : %gj

2. Find the points of trisection of the line segment joining the points:
(i) (5,—6) and (— 7, 5),
(i) (3,—2)and (—3,—4)
(i)  (2,—2)and (—7, 4).
Sol:
(i) Let P and Q be the point of trisection of AB i.e., AP =PQ=QB

A P 0 B

(5.-6) (=7.5)

Therefore, P divides AB internally in the ratio of 1:2, thereby applying section formula, the
coordinates of P will be

[1(—71):22(5)]’{1(5)1122(_6)}'&(1’_?7)

Now, Q also divides AB internally in the ratio of 2:1 there its coordinates are

[2(-7)+1(5)J1 2(5)+1(-6) i_el(_& ﬂj

2+1 2+1 3
(i)
Let P, Q be the point of tri section of AB i.e.,
AP=PQ=0QB

A P

f=t 3
L= ]
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3.

(3-2) (-3-4)

Therefore, P divides AB internally in the ratio of 1:2
Hence by applying section formula, Coordinates of P are

(9zzo) g oo

Now, Q also divides as internally in the ratio of 2:1
So, the coordinates of Q are

{[2(—3)+1(3)j’ 2(_4)”(_2)}.&,(—1, _TmJ

2+1 2+1
Let P and Q be the points of trisection of AB i.e., AP =PQ =0Q

A P Q B
(2-2) L (-7.4)

Therefore, P divides AB internally in the ratio 1 : 2. Therefore, the coordinates of P, by
applying the section formula, are

e

Now, Q also divides AB internally in the ration 2 : 1. So, the coordinates of Q are

[2(—7)+1(2) 2(4)+1(2)},i.e_,(_4,2)

2+1 2+1

Find the coordinates of the point where the diagonals of the parallelogram formed by
joining the points (—2, —1), (1, 0), (4, 3) and (1, 2) meet.
Sol:

Let P(x,y) be the given points.
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We know that diagonals of a parallelogram bisect each other.

—-2+4
X =
2
:>x:g=1
2
y_—l+3_g_
2 2

..Coordinates of P are (1, 1)

4.  Prove that the points (3, —2), (4, 0), (6, —3) and (5, —5) are the vertices of a
parallelogram.
Sol:

Let P(x,y)be the point of intersection of diagonals AC and 80 of ABCD.

3+6 9

X=—=—

2 2
23
2 2

Mid — point of AC :(9,_—5j
5 2

Again,
5+4 9
X=—=—
2 2
-5+0 -5
y: =

2 2

Mid — point of BD = [g,jj
2" 2

Here mid-point of AC — Mid - point of BD i.e, diagonals AC and BD bisect each other.

We know that diagonals of a parallelogram bisect each other
.. ABCD is a parallelogram.
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5. Three consecutive vertices of a parallelogram are (—2, —1), (1, 0) and (4, 3). Find the
fourth vertex.
Sol:

Let A(-2,-1),B(1,0),C(4,3)and D(x,y)be the vertices of a parallelogram ABCD taken

in order.
Since the diagonals of a parallelogram bisect each other.

.. Coordinates of the mid - point of AC = Coordinates of the mid-point of BD.

—2+4 1+X

2 2

2 x+1
=>—_—=—

2 2
:>1=X—Jrl

2

= X+1=2
=>x=1
-1+3 y+0

2

And,

2
2
2 2

=>y=2
Hence, fourth vertex of the parallelogram is (,2)

6. The points (3, —4) and (—6, 2) are the extremities of a diagonal of a parallelogram. If the
third vertex is (—1, —3). Find the coordinates of the fourth vertex.
Sol:
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Let A(3,—4)and C(-6,—2)be the extremities of diagonal AC and B(-1,-3), D(x,y)be
the extremities of diagonal BD.

Since the diagonals of a parallelogram bisect each other.

.".Coordinates of mid-point of AC = Coordinates of mid point of BD.
_ 3-6 x-1

Hence, fourth vertex of parallelogram is (-2,1)

7. Find the ratio in which the point (2, y) divides the line segment joining the points A (— 2,
2) and B ( 3, 7). Also, find the value of y.
Sol:
Let the point P(2, y) divide the line segment joining the points A(-2,2)and B(3,7)in the
ratio K :1
Then, the coordinates of P are

{3k+(—2)x1 7k-+2x1}

k+1 ' ki

3k-2 7Tk+2
k+1 ' k+1

But the coordinates of P are given as (2, y)



Class X Chapter 14 — Co-Ordinate Geometry Maths

3k-2 5

k+1
=3k-2=2k+2
=3k-2k=2+2
=k=4

Tk+2

k+1
Putting the value of k, we get
Tx4+2
4+41
30

5

6=y
ie, Y=6
Hence the ratio is 4:1and Y =6.

8. IfA(—1,3),B(1,—1)and C (5, 1) are the vertices of a triangle ABC, find the length of
the median through A.
Sol:

D (3.0) ci 1)

y \

Let A(1,3),B(1,—1)and C(5,1)be the vertices of triangle ABC and let AD be the median
through A.

Since, AD is the median, D is the mid-point of BC

~.Coordinates of D are (% _12+1j =(3,0)

Length of median AD = \/(3+1)2 +(O—3)2

~Jlay (-7
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=/16+9
_J25

=5 units.

9. If the coordinates of the mid-points of the sides of a triangle are (1, 1), (2, —3) and (3, 4),
find the vertices of the triangle.
Sol:

ﬁ{w. )

B.‘(":.Y;) ALY Cxsys3)
Let A(X.Y,;),B(X,,y,)and C(x,,Y,)be the vertices of AABC.
Let D(1,1),E(2,—3)and F(3,4)be the mid-points of sides BC,CAand AB respectively.

Since, D is the mid-point of BC.
D NtX gang YetYs g

=X, +X=2and y,+y,=2 . (1)
Similarly E and F are the mid-points of CA and AB respectively.
DATX oang 1 Ys -3

2 2

=>X+X=4and y,+y,=6 . (ii)
And, %:Band %:4

=X +X,=6and y,+y,=8 ... (iif)
From (i), (ii) and (iii) we get

X, + X+ X + X, +X +X, =2+4+6and

Yo+ Yot Yi+Ys+ Y, +Y, =2+(—6)+8

= 2(X +X,+%)=12and 2(y, +Y,+Y;)=4

X +X +X,=6and y,+y,+y,=2 ... (iv)
From (i) and (iv) we get
X +2=6and y,+2=2



Class X Chapter 14 — Co-Ordinate Geometry

Maths

10.

=X =6-2and =>vy,=2-22
=>X=4=Y =0

So the coordinates of A are (4,0)
From (ii) and (iv) we get
X,+4=6and y, +(-6)=2
=>X,=2=Y,-6=2=1Yy,=8
So the coordinates of B are (2,8)
From (iii) and (iv) we get
6+Xx,=6and 8+y,=2

= X,=6-6=>Yy,=2-8

= X, =0and y,=-6

So the coordinates of C are (0,—6)

Hence, the vertices of triangle ABC are:
A(4,0),B(2,8)and C(0,-6)

If a vertex of a triangle be (1, 1) and the middle points of the sides through it be (—2, 3)

and (5, 2), find the other vertices.
Sol:

A1 1

\\

\

\

J N
[ = 2 J
8(X:.y1) c(Xz.y2)

Let A(11),be the given vertex

And, D(-2,3),E(5,2)be the mid-point of ABand AC respectively,

Now, since D and E are the midpoints of AB and AC
x1+1:_2' y1+1:3

2 2
=>X+l=-4=y, +1=06

=X =-5=Vy=5
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So, the coordinates of B are (-5,5)

x2+1:5, y2+1:2
2
=X +1=10=y,+1=4

And,

=X =9=Yy,=3
So the coordinates of C are (9,3)
Hence, the over vertices are B(-5,5)and C(9,3)

11. (i) In what ratio is the line segment joining the points (—2, —3) and (3, 7) divided by the y-
axis? Also, find the coordinates of the point of division.
(i) In what ratio is the line segment joining (—3, —1) and (—8, —9) divided at the point
(=5, —2)?

Sol:

T~

Suppose y —axis divides PQ in the ration K:latR
Then, the coordinates of the point of division are:

F{gk +(=2)x1 7k +(—3)><1}

k+1 k+1

3k—-2 7k-3

[ k+1' k+l}

Since, R lies on y—axisand x —coordinate of every point on y-axis is zero
k-2
Tk+1
=3k-2=0
=3k=2

0

:>sz
3
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12.

Hence, the required ratio is %:1
ie,2:3

Putting k = % in the coordinates of R
We get, (0,1)

- | ———— =
) 2

. P (-5, -21/5)

Let the point P divide AB in the ratio K :1
—8k—-3 -9k -1
k+1 ' k+1

Then, the coordinates of P are {

But the coordinates of P are given as (—5, _?ﬂj

-8k -3 _ s
k+1

= -8k—-3=-bk-5

= -8k+5k=-5+3

=-3k=-2

:>sz
3

Hence, the point P divides AB in the ratio %:1: 2:3

If the mid-point of the line joining (3, 4) and (k, 7) is (x,y)and 2 x + 2 y + 1 = 0. find the

value of k.
Sol:

(x. ¥}

L -0
(3 4) (k, T)
Since, (x, y)is the mid-point
o 3+k  4+7 _1_1

2 2 2
Again,
2X+2y+1=0

(3:k) , 11

= 2X +2><?+1=0

=3+k+11+1=0
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=3+k+12=0
—=k+15=0
=k=-15

13. Determine the ratio in which the straight line x — y — 2 = 0 divides the line segment

14.

joining (3, —1) and (8, 9).
Sol:

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

ratio K :1at point P. Then the coordinates of P are
(8k+3 9k—1)

k+1 ' k+1
ButP lieson x—y—-2=0
.8k+3_9k—1_
T k+1 k+1

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

k+1 k+1

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

k+1

=-k+4=2k+2
=-k-2k=2-4

2=0

:>—3k=—2:>k=§

So, the required ratio is 2:3

Find the ratio in which the line segment joining (—2, —3) and (5, 6) is divided by
(i) X-axis
(i)  y-axis.
Also, find the coordinates of the point of division in each case.
Sol:
(1) Suppose x—axis divides AB in the ratio K :1at point P
Then, the coordinates of the point of division of division are
P [ 5k -2 6k —3}
k+1 ' k+1

Since, P lies on x-axis, and y-coordinates of every point on x-axis is zero.
LS

k+1
—=6k-3=0
=6k =3
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:>k:§:>k:E
6 2

Hence, the required ratio is 1: 2

Putting k = % in the coordinates of P

We find that its coordinates are (%Oj

(i) Suppose y-axis divides AB in the ratio k :1at point Q.
Then, the coordinates of the point of division are

5k-2 6k-3
Q——F 7

k+1 k+1

Since, Q lies on y —axis and x-coordinates of every point on y-axis is zero.
5k —2 0

k+1
—=5k-2=0
2

=k=
. .2

Hence, the required ratio is —:1=2:5
5

Putting k = % in thee coordinates of Q.

We find that the coordinates are (O%Bj

15. Prove that the points (4, 5), (7, 6), (6, 3), (3, 2) are the vertices of a parallelogram. Is it a
rectangle.
Sol:

D(3 2)
Let A(4,5),B(7,6),C(6,3)and D(3,2)be the given points.
And, P the points of intersection of ACand BD.

4+6 5+3

Coordinates of the mid-point of AC are (T : Tj =(5,4)
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Coordinates of the mid-point of BD are (% : 6L22j =(5,4)

16.

Thus, AC and BD have the same mid-point.
Hence, ABCD s a parallelogram

Now, we shall see whether ABCD is a rectangle.
We have,

AC =(6-4) +(3-5)

= AC=+/4+4

— AC =+/8

And, BD+,)(7-3)’ +(6-2)’
= BD =+/16+16

= BD =432

Since, AC = BD
So, ABCDis not a rectangle

Prove that (4, 3), (6, 4), (5, 6) and (3, 5) are the angular points of a square.

Sol:

A
(43 (6. 4)

(5, 6)

D(3, 5) Cc

Let A(4,3),B(6,4),C(5,6)and D(3,5)be the given points.

Coordinates of the mid-point of AC are (%EJ = (% : %J

2
Coordinates of the mid-point of BD are (% : %j = (%gj

AC and BD have the same mid-point
ABCD s a parallelogram
Now,

AB=[(6-4) +(4-3)

— AB=+4+1

— AB=45
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17.

And, BC = /(6-5)' +(4-6)’

—BC=+1+4

—BC=+5
AB=BC

So, ABCD is a parallelogram whose adjacent sides are equal
ABCD s a rhombus

We have,

AC = /(5-4) +(6-3)°

= AC =10

BD = |/(6-3)' +(4-5)

= BD =410
AC=BD
Hence, ABCD s a square

Prove that the points (—4, —1), (—2, —4), (4, 0) and (2, 3) are the vertices of a rectangle.

Sol:
A(-4,-1) (-2,-4)8
{4,0)
D(2,3) c

Let A(—4,-1),B(-2,—4),C(4,0)and D(2,3)be the given points

Coordinates of the mid-point of AC are (_4; 4 , _12+ Oj = (O, _?1]

Coordinates of the mid-point of BD are (_2; 2 , _42+3j = (0%)

Thus AC and BD have the same mid-point
AC = (4+4) +(0+1) =65
BD = /(-2-2)° +(—4-3)’ =65

Hence ABCDis a rectangle
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18. Find the lengths of the medians of a triangle whose vertices are A (—1, 3), B (1, —1)and C
(5,1).
Sol:

5 (5, 1) '0(3. 0) ?3(1. -1)

Let AD, BF and CE be the medians of AABCD

Coordinates of D are (T%j =(3,0)

Coordinates of E are (_“1, 3_1j

Coordinates of F are (

(6]
|
[y
[N
+
w
~——

Length of AD = \/(—1—3)2 +(3—O)2 =5units

Length of BF = \/(2—1)2 +(2+1)° =+/10 units

Length of CE = \/(5—0)2 +(1—1)2 =5units

19. Three vertices of a parallelogram are (a + b, a—b), (2a + b, 2a—b), (a— b, a + b). Find
the fourth vertex.
Sol:

Let A(a+b,a—b),B(2a+b,2a—b),C(a—b,a+b)and (x,y)be the given points

Since, the diagonals of a parallelogram bisect each other
.. Coordinates of the midpoint of AC =Coordinates of the midpoint of BD
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20.

(a+b+a—b a—b+a+bj:(2a+b+x 2a—b+ yj

2 2 2 2
:(a,a):(2a+b+x,2a—b+yj
2 2
:>2a+—b+xzaand 23.——2b+y:a

= 2a+b+x=2a=2a-b+y=2a
=>X=-b=y=b

Hence, the fourth vertex is (—b, b).

If two vertices of a parallelogram are (3, 2), (—1, 0) and the diagonals cut at (2, —5), find

the other vertices of the parallelogram.
Sol:

0 (X,y2) c(Xsy:)

Let A(3,2),B(-10),C(x.Y,)and D(x,,Y,)be the given points.

Since, the diagonals of parallelogram bisect each other.

Coordinates of the midpoint of AC =Coordinates of the midpoint of BD

(x1+3 y1+2j_(x2—1 y2+0j
2 2 2 2
put 23 _p htZ_ g

2
=>X+3=4=y, =-10-2

=>x=1=y,=-12

X, -1

And, =2

=X,—-1=4

=X, =95

Y.+0_ ¢
2

y, =-10

Hence, the other vertices of parallelogram are (1,—12)and (5,—-10).
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21.

If the coordinates of the mid-points of the sides of a triangle are (3, 4), (4, 6) and (5, 7),

find its vertices
Sol:

A(Xy, ¥1)

8 (X, Y2) D(@3. 4 C (X5 v3)

Let A(x,Y;),B(x,.Y,)and C(x3,y3)be the vertices of AABC

Let D(3,4),E(4,6)and F(5,7)be the midpoints of BC,CAand AB.

Since, D is the midpoint of BC

22275 _gang Y27 ¥y
2

=X, +X =6and y,+Yy, =8
Since, E is the midpoint of CA
2% _gang 1Y g

2 2

SX X =8and y, +Yy, =12
Since F is the mid-point of AB
%% _gang 1t Y2 7

= X, +X, =10and y, +y, =14
From (i), (ii) and (iii), we get

X, + X+ X + X, + X + X, =6+8+10
X + X, + %, =12

And Y, + Y, +Y, +Y,+Y, +Y,=8+12+14
Vi Yoty =17

From (i) and (iv)

X +6=12,y,+8=17

X =6,y,=9

From (ii) and (iv)

X, +8=12,y,+12=17
X,=4,y,=5

From (iii) and (iv)
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22.

23.

X, +10=12,y, +14 =17
X; =2,Y,=3
Hence the vertices of triangle ABC are (6,9);(4,5);(2.3)

The line segment joining the points P (3, 3) and Q (6, — 6) is bisected at the points A and
B such that A is nearer to P. If A also lies on the line given by 2x +y + k = 0, find the value
of k.

Sol:

P (3. 3) A B Qs -6)

We are given PQ is the line segment, A and B are the points of trisection of PQ.
We know that PA:QA= 1:2
So, the coordinates of A are
6x1+3x2 —6x1+3x2
[ 2+1 ' 241 )

12,
3

=(4.0)

Since, A lies on the line

2X+Yy+k=0

=2x4+0+k=0

=8+k=0

—=8+k=-8

If the points (—2 , —1), (1, 0), (x, 3) and (1, y) form a parallelogram, find the values of x
andy.
Sol:

D(1,y) c(x 3)

Let A(-2,-1),B(1,0),C(x,3)and D(1 y)be the given points.
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24,

25.

We know that diagonals of a parallelogram bisect each other
.~.Coordinates of the mid-point of AC =Coordinates of the mid-point of BD

(x—z 3-1)_[1+1 y+0]
2 "2 ) L2 2
(520

2 2
:Lzzland le

2 2

=>X-2=2=y=2
—>X=4=y=2

The points A (2, 0), B (9, 1), C (11, 6) and D (4, 4) are the vertices of a quadrilateral
ABCD. Determine whether ABCD is a rhombus or not.
Sol:

Let A(2,0),B(9,1),C(11,6)and D(4,4)be the given points.

Coordinates of midpoint AC are (11; 2 6_;0) = (%3)

Coordinates of midpoint BD are [%74 : %j = [%gj

Since, coordinates of mid-point of AC = coordinates of mid-point of BD.
So, ABCD, s not a parallelogram. Hence, it is not a rhombus.

If three consecutive vertices of a parallelogram are (1, —2), (3, 6) and (5, 10), find its

fourth vertex.
Sol:
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26.

Let A(1,-2),B(3,6),C(5,10)and D(x,y)be the given points taken in order.

Since, diagonals of parallelogram bisect each other
Coordinates of mid-point of AC =Coordinates of midpoint of BD

(5+1 10—2]_(x+3 y+6j
2 7 2 2 12
X+3 y+6

2 2
:>XL3:3and y_+6:4
2 2

=X+3=6 =y+6=8

=(3,4)=

=>X=3 =y=2
Hence, the fourth vertex is (3,2).

If the points A (a, —11), B (5, b), C (2, 15) and D (1, 1) are the vertices of a parallelogram
ABCD, find the values of a and b.
Sol:

Let A(a,—11),B(5,b),C(2,15)and D(1,1) be the given points.

We know that diagonals of parallelogram bisect each other.
.~.Coordinates of mid-point of AC =Coordinates of mid-point of BD

a+2 15-11) (5+1 b+1
2 12 2 2
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2 2

=a+2=6 =—=b+1=4
—a=4 =b=3

27. If the coordinates of the mid-points of the sides of a triangle be (3, —2), (—3, 1) and (4, —
3), then find the coordinates of its vertices.
Sol:

(4,-3)r 9 wE(-3,1)

. . .
8(X,, vs 0(3,-2) ciXyn v

Let A(X.Y,),B(X,y,)and C(x,,y,)be the vertices of AABC
Let D(3,-2),E(-3,1)and F(4,-3)be the midpoint of sides BC,CAand AB respectively

Since, Dis the midpoint of BC
2t aang et Ya o o

=X, +X =6and y,+y,=—4 . (1)
Similarly, E and F are the midpoint of CA and AB respectively.
DA gang BtYs g

=X +X=-6and y,+y,=2 . (ii)
And,
SR pang BtYe g

2 2

=X +X=8and y,+y,=-6 ... (iif)
From (i), (ii) and (iii), we have
X, + X3 + X + X, + X + X, =6+(—6)+8and

y2+Y3+y1+y3+y1+y2:_4+2_6

= 2(X +X,+%)=8and 2(y,+Yy,+Y;)=-8

=S X+X+X=4and v, +Yy,+y,=—4 ... (iv)
From (i) and (iv)

X,+6=4and y,—4=-4
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=X =-2 =VY,=0

So, the coordinates of A are (-2,0)
From (ii) and (iv)

X,—6=4and y,+2=-4
=>X,=10=y,=-6

So, the coordinates of B are (10,-6)
From (iii) and (iv)

X;+8=4and y,-6=-4

=X =—4 =y, =2

So, the coordinates of C are (—4,2)

Hence, the vertices of AABCare A(-2,0),B(10,6)and C(-4,2).

Find the lengths of the medians of a AABC having vertices at A (0,—1), B (2, 1) and C (0,

3).
Sol:
A0, -1)
.
,’A‘ \II“. \\
f N
/ N
F " \ \\ E(0 1)
A B
= SN
/ \"- \»\\:‘\‘\
" . Ny
B(2 1 D(1.2) Cc(0 3

Let A(0,1),B(2,1)and C(0,3)be the given points
Let AD,BE and CF be the medians

Coordinates of D are (2;0,1;3j:(1,2)
Coordinates of E are (9 3—) (0,2)
+0 1
Coordinates of F are (— —] = 1 0
2 2
Length of median AD = \/(1 0)" +( = /10 units
Length of median BE = \/(2 O)2+ ~1)° =2units
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29.

30.

Length of median CF = \/(1—0)2 +(O—3)2 = /10 units

Find the lengths of the medians of a AABC having vertices at A (5, 1), B (1,5),and C

(=3,-1).
Sol:
A5, 1)
“.\\\
i TN
/ B
/ \
| \ \,
F - - ”‘ l'.‘\ \\\ E
3.3 \ »E (1
,‘J ,/’/.T\\\ :
C’ //‘ y.\, >
v“’ /‘/ “"
SN
B(1,5 O(-

Let A(5,1),B(1,5)and C(—3,—1) be vertices of AABC

Let AD, BE and CF be the medians

Coordinates of D are

Coordinates of E are

Coordinates of F are

Length of median AD = \/(5+1 (1—2)2 = /37 units
Length of median BE = \/(1—1)2 +(5—O)2 =5units

Length of median CF =J(3+3)° +(3+1)° =213 = /52 units

)+

Find the coordinates of the points which divide the line segment joining the points (—4, 0)

and (0, 6) in four equal
Sol:

Al-4,0)

parts.

Let A(—4,0)and B(0,6)be the given points.
And, Let P,Q, R be the points which divide AB in four equal points..

We know AP:PB=1:3

..Coordinates of P are
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1x0+3(-4) 1x6+3x0
1+3 ' 1+3

We know that Q is midpoint of AB
.. Coordinates of Q are
3x0+1x(-4) 3x6+1x0

[ 341 341 ]

(4

31. Show. that the mid-point of the line segment joining the points (5, 7) and (3, 9) is also the
mid-point of the line segment joining the points (8, 6) and (0, 10).
Sol:
Let A(5,7),B(3,9),C(8,6)and D(0,,10) be the given points

Coordinates of the mid-point of AB are (5—237—?) = (4,8)

Coordinates of the mid-point of CD are [% 6+210J =(4,8)

Hence, the midpoints of AB = midpoint of CD.

32. Find the distance of the point (1, 2) from the mid-point of the line segment joining the
points (6, 8) and (2, 4).
Sol:
Let P(1,2),A(6,8)and B(2,4)be thee given points.

Coordinates of midpoint of the line segment joining A(6,8)and B(2,4)are

6+2 8+4
Q(T’TJ—Q“’G)

Now, distance PQ = /(4-1)° +(6-2)°

= PQ=+9+16

— PQ=4/25
= PQ=5
Hence, the distant =5 units
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33. If Aand B are (1, 4) and (5, 2) respectively, find the coordinates of P when z—i = Z

Sol:

:u. 4) ; ® (5.2)

Let A(1,4)and B(5,2)be the given points.

We know that AP = 3

BP 4

Or, AP:BP=3:4

Coordinates of P are

[3X5+4x1 3><2+4><4j

3+4 ' 3+4
(.2)
77

34. Show that the points A (1, 0), B (5, 3), C (2, 7) and D (—2, 4) are the vertices of a

parallelogram.

Sol:

(5, 3)
Let A(1,0),B(5,3),C(2,7)and D(-2,4)be the given points
Coordinates of the midpoint of AC are (EMJ = (E,Zj
2 2 2 2
Coordinates of the midpoint of BD are [Eﬂj = (E,Zj
2 2 2 2

Since, coordinates of midpoint of AC =coordinates off midpoint of BD

.. ABCD is a parallelogram as we know diagonals of parallelogram bisect each other.
35. Determine 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:
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P (m, 6)

A (-4, 3) B2, 8)

Let P(m,6)divides the join of A(—4,3)and B(2,8)in the ratio K:1
Then, the coordinates of P are

[Zk +1x(-4) 8k +1st

k+1 k+1
_(2k—4 8k+3j
k+1  k+1
But, M=6
k+1
—8k+3=6k+6
—8k -6k =3
:>sz
2
Hence, P divides AB in the ratio 3:2
Again,
2k -4
=m
k+1

Substituting k :%,We get

36. Determine the ratio in which the point (—6, a) divides the join of A(—3, 1) and B(—38, 9).
Also find the value of a.
Sol:

P (-6, a)

A (-3 1) B(-8,9)
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Let P(—6,a)divides the join of A(-3,1)and B(-8,9)in the ratio k:1

Then, the coordinates of P are
[—8k—3 9k +1j
k+1 ' k+1
-8k -3 _ 5
k+1
—-8k-3=-6k-6
= -8k+6k=-—6+3
= -2k=-3
=k :§
2
Hence, P divides AB in the ratio 3:2
Again
9k +1
=a
k+1

But,

Substituting k =

We get,
9x§+l
2

37. The line segment joining the points (3, —4 ) and (1, 2) is trisected at the points P and Q . If
the coordinates of P and Q are (p, —2) and (g, q) respectively. Find the values of p and q.

Sol:
Q53 q)
&

AL 3, -4) PR, -2) B(1,2)
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38.

We have P(p,-2)and Q(g,qj are the points of trisection of the line segment joining

A(3, —4) and B(l, 2)
We know AP:PB=1:2
..Coordinates of P are

1x1+2x3 1><2+2><(—4)
1+2 ' 1+2

G

Hence, P = !
3

Again we know that AQ:QB=2:1
.".Coordinates of Q are
£2x1+1x3 2x2+1x04)]

2+1 2+1

)

Hence, q=0

The line joining the points (2, 1) and (5,—38) is trisected at the points P and Q. If point P
lies on the line 2x — y + k = 0. Find the value of k.
Sol:

Q

L il

- o
A2 1) B (5, -8)

Since, P is the point of trisection of the line segment joining the point A(2,1)and B(5,—8)
We have AP:PB=1:2

.. Coordinates of the point P are

£1x5+2x2 1x(—8)+2x1]

1+2 1+2
-(3-2)
But, P lies on the line
2X—y+k=0

:>2><3—(—2)+k =0
=6+2+k=0
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=8+k=0
=k=-8

39. If A and B are two points having coordinates (—2, —2) and (2, —4) respectively, find the
coordinates of P such that AP = AB.
Sol:

1'.‘.’_ ":| h--_--"—---—._______...

B
{2, -2)

The Coordinates of point A and B are (—2,—-2)and (2,—4) respectively

Since AP = ; AB

Therefore AP:PB=3:4
So, point P divides the line segment AB in a ratio 3:4.

3x2+4x(-2) 3x(-4)+4x(-2)
3+4 ’ 3+4 ]

Coordinates of P = (
_(6—8 —12—8)
77
(2.2
77
40. Find the coordinates of the points which divide the line segment joining A (—2, 2) and B

(2, 8) into four equal parts.
Sol:

From the figure we have points X, Y, Z are dividing the line segment inaratio 1:3,1:1,3:1
respectively.

1+2+3x(-2
Coordinates of X = x( ),1><8+3><2
1+3 1+3
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41.

~(05)

Coordinates of Z :(

2

A (4,2), B (6,5) and C (1, 4) are the vertices of AABC.

(i) The median from A meets BC in D. Find the coordinates of the point D.

(i) Find the coordinates of point P on AD such that AP : PD =2: 1.

(ili)  Find the coordinates of the points Q and R on medians BE and CF respectively such
thatBQ:QE=2:1landCR:RF 2: 1.

(iv)  What do you observe?

Sol:

3x2+1x(-2) 3x8+1x2
3+1 " 3+1

Byg, 5 U (1, 4¢

(i) Median AD of the triangle will divide the side BC in two equals parts. So D is the
midpoint of side BC.

Coordinates of D = EE = Zg
2 2 2 2
(ii) Point P divides the side AD in a ratio 2:1

2><z+1><4 2><g+1><2
6 2

Coordinates of P = ,
2+1 2+1
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(iii) Median BE of the triangle will divide the side AC in two equal parts. So E is the

midpoint of side AC.

Coordinates of E= 4—+1,ﬂ = E,B
2 2 2

Point Q divides the side BE in aratio 2:1

Coordinates of Q = , = 33

5
2 +1x6 o34ix5 | (11 11
2+1 2+1

Median CF of the triangle will divide the side AB in two equal parts. So F is the midpoint

of side AB.

Coordinates of F = ﬁﬂj = (5, ZJ
2 2 2

Point R divides the side CF in a ratio 2:1.

.

2x—+1x4

Coordinates of R =| 2>+t 7 2 _(111
2+1 2+1 3 3

(iv) Now we may observe that coordinates of point P, Q, R are same. So, all these are
representing same point on the plane i.e. centroid of the triangle.

42. ABCD is a rectangle formed by joining the points A (—1, —1), B (—1, 4), C (5, 4) and D
(5, —1). P, Q, R and S are the mid-points of sides AB, BC, CD and DA respectively. Is the
quadrilateral PQRS a square? a rectangle? or a rhombus? Justify your answer.

Sol:

1.3
A(=1,-1) |"- 2] -1, 4B

(2.=1) (2, 4)

D (5,-1) R[<i' (5, 4)C

3 ¥ / 25 /61

Length of PO = [(-1—-2Y +|2—-4| = [o+22 = |2=
J Q \/( ) (2 ) 4 4
3\ 25 [61

Length of QR =, [(2-5) +| 4—-= | = /9 o /_
g Q Vk ) +(: 2} + n 7
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43.

Length of RS:\/(S 2 (2+1j F \/g
Length of SP=\/(2+1) ( 1—%) :\/;=\/;

3 3Y
Length of PR\/(—1—5)2+(§—§) =6

Length of QS.(2-2)° +(4+1)° =5

Here all sides of given quadrilateral is of same measure but the diagonals are of different
lengths. So, PQRS is a rhombus.

Show that A(—3, 2), B(—5,—5), C(2,—3) and D(4,4)are the vertices of a rhombus.
Sol:

Dis 4 C(2.-3)

Let A(-3,2),B(-5,-5),C(2,—-3)and D(4,4)be the given points

Coordinates of the midpoint of AC are[ 3;2,2 3} [_ j
-1
2

Coordinates of the midpoint of BD are [_5;4 , _5+4j :(%1 —

Thus, AC and BD have the same midpoint
Hence, ABCDis a parallelogram

Now, AB = /(-5+3) +(-5-2)

= AB =+/4+49

— AB =+/53

Now, BC :\/(—5—2)2 +(—5+3)2
— BC =+/49+4

= BC =\/§

~.AB=BC

So, ABCD s a parallelogram whose adjacent sides are equal.
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Hence, ABCD s a rhombus.

44. Find the ratio in which the y-axis divides the line segment joining the points (5, —6) and

45,

(—1, —4). Also, find the coordinates of the point of division.
Sol:

Let P(5,—6)and Q(—1,—4)be the given points.

Let y-axis divide PQin the ratio k :1

Then, the coordinates of the point of division are

R[—k +5 —4k —6}

k+1 ' k+1
Since, R lies on y-axis and x-coordinates of every point on y-axis is zero
-k +5 0
k+1
=-k+5=0
—=k=5

Hence, the required ratio is 5:1

Putting k =5in the coordinates of R, we get
-5+5 -4x5-6

( 541" 5+1 j

)

Hence, the coordinates of the point of division are (0,—%).

If the points A (6, 1), B (8, 2), C (9, 4) and D (k, p) are the vertices of a parallelogram
taken in order, then find the values of k and p.
Sol:

D (k D) Cc(9 4
Let A(6,1),B(8,2),C(9,4)and D(k, p)be the given points.

Since, ABCD s a parallelogram
Coordinates of midpoint of AC =Coordinates of the midpoints of BD
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(6+9 l+4j [8+k 2+pj
: 1 = 1
2 2 2 2

(15 5) (8+k 2+ pj
= — | =
2 2 2 2

:ﬂ:Eand ﬂZE
2 2
=8+k=15 =2+p=5

k=7 =p=3

46. In what ratio does the point (—4, 6) divide the line segment joining the points A (--6, 10)
and B (3, -8)?
Sol:
Let (—4,6)
Divide AB internally in the ratio k :1using thee section formula, we get
(_46):(3k—6,—8k+10j
k+1 k+1
3k -6
k+1
ie., 4k—-4=3k-6
i.e., 7Tk=2
ie, k:1=2:7
You c check for the y-coordinate also. So, the point (—4, 6) divides the line segment j

joining the points A(—6,10)and B(3,-8)in the ratio 2: 7

So, 4=

47. Find the coordinates of a point A, where AB is a diameter of the circle whose centre is (2,
—3)and Bis (1, 4).
Sol:
Let coordinates of point A be (X, y)

Mid-point of diameter AB is center of circle (2,-3)

(2222

X_+1:2 and M:_S
2 2

X+1l=4and y+4=-6

x=3and y=-10

Therefore coordinates of A are (3,10)
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48. A point P divides the line segment joining the points A (3, — 5) and B (— 4, 8) such that
ﬁ—; = ? If P lies on the line x + y = 0, then find the value of y.
Sol:
Given points are A(3,-5)and B(—4,8)
P divides AB in the ratio k:1,
Using the section formula, we have:

Coordinate of point P are {(—4k +3/k +1)(8k—5/k +1)}

Now it is given, that P lies on the line x+y=0
Therefore

-4k +3/k+1+8k -5/k+1=0

= -4k +3+8k-5=0

=4k-2=0

—=k=2/4

—=k=1/2

Thus, the value of k is 1.

Exercise 14.4

1.  Find the centroid of the triangle whose vertices are:
i)  (L4).(-L-1)and (3,-2)
Sol:
We know that the coordinates of the centroid of a triangle whose vertices are

(Xl'yl)’(XZ’yz)!(X:g;y3)are
[X1+X?_+X3 y1+y2+y3j

3 3
So, the coordinates of the centroid of a triangle whose vertices are

(14),(~1,-1) and (3,-2)are (1—?314_;_ 2)

£

2. Two vertices of a triangle are (1, 2), (3, 5) and its centroid is at the origin. Find the
coordinates of the third vertex.
Sol:
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Let the coordinates of the third vertex bee (x,y), Then

Coordinates of centroid of triangle are
(x+l+3 y+2+5)

3 3
We have centroid is at origin (0,0)

0

x+1+3:O and y+2+5 _

=>X+4=0 =y+7=0
=>x=—4 =>y=—7

3. Prove analytically that the line segment joining the middle points of two sides of a triangle
is equal to half of the third side.
Sol:

Al Y)

D'O €

4' ° - X
8(0.0) CiXe, vyl

Let ABC be a triangle such that BC is along x-axis
Coordinates of A, B .and C are (x,y),(0,0)and (x,, ;)

D and E are the mid-points of AB and AC respectively

X+0 y+0j

Coordinates of D are ( 5

_ (z 1)
2'2
Coordinates of E are [

Length of BC = /x? + y?

X+X y+y1j
2 12
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2 2
Length of DE = (X+X1_§j +(u_lj
2 2 2 2

Il
=
N [ <
~
+
A~
N <
~

+
=

INJE S
D

N
N

NI
—~
=<
+
=

N

=
+
<

N

NI~ N

o]
O

4.  Prove that the lines joining the middle points of the opposite sides of a quadrilateral and the
join of the middle points of its diagonals meet in a point and bisect one another.
Sol:

Let OBCD be the quadrilateral P,Q, R, S be the midpoint off OB,CD,ODand BC.
Let the coordinates of O,B,C,Dare (0,0),(x,0),(x,y)and (0,y)

Coordinates of P are (goj
Coordinates of Q are (g yj

Coordinates of R are (0%}
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Coordinates of S are (x, %j

Coordinates of midpoint of PQare

X X

272 0+y :(5 zj

2 2 2'2

N <
N <

0 +
Coordinates of midpoint of RS are ﬂ_ | XY
2 2 2 2

Since, the coordinates of the mid-point of PQ = coordinates of mid-point of RS
.. PQand RS bisect each other

5. If G be the centroid of a triangle ABC and P be any other point in the plane, prove that PA?
+ PB2 + PC? = GA? + GB? + GC? + 3GP2.

Sol:
Let A(0,0),B(a,0),and C(c,d)are the o-ordinates of triangle ABC
Hence, G{C+O+a,9}
3 3

ie., G[—a”,ﬂ}

3 3
let P(x,y)
To prove:

PA? + PB? + PC? = GA? + GB? + GC? + 3GP?

Or, PA’ + PB? + PC? = GA” + GB* + GC? + GP? + GP* + GP?
Or, PA? —GP? + PB? —GP? + PC? + GP? = GA? + GB? + GC?
Proof:

PA? = x* +y°
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a+c a+c d? 2yd 2 2

—| X+ — | —2X| — |+ y*+— == [+(x—c) +(y—d

_ [(228] o250 ey ARG
__Xz{ﬂj _2X(ﬂ) ,, 0% 2yd |
3 9 3

=X+ y+ X +x*+a’ —2ax+y* +x* +c°—2xc+y* +d? —2yd -3

2 2
Xq(ﬂ] _ZX(ﬂj+yz+d__M
3 3 9 3

2 2
:;3«’[+§)f{+a2+cz+d2—2ax—2xc—2yd—M—w+2x(a+c)—§){{—%+2yd

3
2 2 2
:a2+02+d2—2a§—%—;yd—%+2m+%+2€f—?+;yd

_3a®+3c’+3d’—a*-c’-2ac-d* 2a’+2c®+2d*-2ac

=LH.S
3 3
Solving R.H.S
GA’ + GB? +GC?
2 2 2 2 2
GA? — a+c N 9 _a‘+c +2ac+d_
3 3 9 9

R ORAOREILD

B a2+4cz—4ca+4d2
9 9

(135 (2] (=2 (Y
3 3 3 3
_c2+4a2—4ac+d_2
9 9
a’+c’+2ac d? a’+4c’-4dac  4d* c®+4a’-dac  d?
— 4+ +— +—
9 9 9 9 9 9
_a’+c*+2ac+d®+a’+4c’ —4ac+4d® +c® +4a’ —dac+d?
- 9
_6a’+6c*+6d”+6ac  2a’+2c®+2d” +2ac
- 9 - 3
S~ LHS=RHS

GA’ +GB*+GC? =




Class X Chapter 14 — Co-Ordinate Geometry Maths

6. If G be the centroid of a triangle ABC, prove that:
AB? +BC? +CA’ = 3(GA’ +GB? + GC?)
Sol:
Let A(b,c),B(0,0)and C(a,0)be the coordinates of AABC

Then coordinates of centroid are G {aTer : %}
To prove:

AB? +BC? +CA’ = 3(GA’ + GB? + GC?)
Solving L.H.S

AB? + BC? + CA?

=b?+c?+a’(a-b) +c?
=b?+c*+a’+a’*+b*—2ab+c?
=2a’+2b*+2c*—2ab

Solving R.H.S

{2 5 e ) ]
AL 5 )

[a2+4b?—4ab 4c® a’+b%+2ab ¢ b2+4a’—4dab c?
+ =4 S o it
9 9 9 9 9 9

_3_a2+4b2—4ab+402+a2+b2+2ab+cz+b2+4a2—4ab+cz}
- 9

[ 6a2+6b% +6C2 —6ab}
9

2a% +2b%+2c? - 2ab
- e B

=2a”+2b* +2c* —2ab
~.L.H.S=R.H.S proved

7. If(—2, 3), (4,—3) and (4, 5) are the mid-points of the sides of a triangle, find the
coordinates of its centroid.
Sol:
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. 5IFd \oE (4. -3

¢
8(X.,vs)

>
D(-2
Let A(x,,Y,),B(X,.Y,)and C(X,,y,)be the vertices of AABC

Let D(-2,3),E(4,-3)and F (4,5)be the midpoints of sides BC,CA and AB respectively
Since, D is the midpoint of BC

2 |
c Xy vs)

=>X+x=—4and y,+y,=6 ... (1)

And, —X1;X3 =4 and —yﬁz_ys =-3

=>x+x,=8and y+y,=-6 . (ii)
And, %:4 and %zS

=>x+X=8and y+y,=10 ... (iii)
From (i), (ii) and (iii), we get
X, + X3 + X + X + X, + X, =—4+8+8and

Yo+ Yt Y, +Y;+Y,+Y,=6-6+10

= 2(X +X, +%;)=12and 2(y, +Yy, +Y,)=10

=X +X,+X=6and y,+Yy,+Yy,=5 ... (iv)
From (i) and (iv), we get

x—4=6and y,+6=5

= x =10 =y =-1

So, the coordinates of A are (10,-1)

From (ii) and (iv)
X,+8=6 and y,—-6=5

=>X=-2 =y,=11



Class X Chapter 14 — Co-Ordinate Geometry Maths

So, the coordinates of B are (—2,11)

From (iii) and (iv)

X, +8=6 and y,+10=5

= X, =—2 =Y, =-95

So, the coordinates of C are (-2,-5)

.. The vertices of AABCare A(10,-1),B(-2,11)and C(-2,-5)

Hence, coordinates of the centroid of AABC are
(10—2—2 —1+11—5j

3 3

s

8.  Inbelow Fig. a right triangle BOA is given. C is the mid-point of the hypotenuse AB.
Show that it is equidistant from the vertices O, A and B.
Sol:

Y

00, 0) Al22.0)

e

Given a right triangle BOA with vertices B(0,2b),0(0,0)and A(2a,0)
Since, C is the midpoint of AB
2a+0 0+2bj

..coordinates of C are ( ,
2 2

- (ab)
Now, CO = \/(a—O)Z +(b—0)2 =va*+b’
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CA=y(2a-a) +(0-b)’ =Va? +D’
CB=\/(a—0) +(b—2b)’ =va? +D’

Since, CO=CA=CB.
.~.C is equidistant from O, A and B.

9.  Find the third vertex of a triangle, if two of its vertices are at (-3, 1) and (0, -2) and the
centroid is at the origin
Sol:

Let the coordinates of the third vertex be (X, y), Then
Coordinates of centroid of triangle are

(x—3+0 y+1—2j_(x—3 y—lj
3 ' 3 2 3

We have centroid is at origin (0,0)

.-.X—_?’zo and y_—1:0
3 3

=Xx-3=0 =y-1=0
=x=3 =y=1

Hence, the coordinates of the third vertex are (3,1).

10. A (3,2)and B (-2, 1) are two vertices of a triangle ABC whose centroid G has the
coordinates (%%) Find the coordinates of the third vertex C of the triangle.
Sol:
Let the third vertex be C(x,y)
Two vertices A(3,2)and B(-2,1)

Coordinates of centroid of triangle are
(x+3—2 y+2+1j

3 ' 3

But the centroid of the triangle are (%—%)

.'.X+3_2=§and y+2+1:_1
3 3
Xx+1 5 y+3 1
- — = =S =
3 3 3 3

=Xx+1=5 =y+3=-1
=Xx=4 =>y=-4
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Hence, the third vertex of the triangle is C(4,—4)

Exercise 14.5

1.  Find the area of a triangle whose vertices are

i) (6,3),(~35)and (4-2)
(ii) [(atf, 2at, ), (at}, 2at, ) (at?, 2at3)]

(i)  (a,c+a),(a,c)and (—a,c—a)
Sol:
(i) Area of a triangle is given by

1

E[Xl(yz - Y3)+X2 (ys - y1)+X3(y1+ yz):l

Here, X, =6,y, =3,X,=-3,¥, =5,X;,=4,y, =-2

Let A(6,3),B(—3,5)and C(4,-2)be the given points

Area of AABC = %[6(5+2)+(—3)(—2—3)+4(3—5)]

:%[6x7—3x(—5)+4(—2)]

:%[42+15—8]

—4—95q units
5 5

(ii) Let A=(x,y;)=(at’,2at,)
B=(x,Y,)=(at} 2at,)

= (%, ¥s) =(at?, 2at, ) be the given points.
The area of AABC

= %[atf (2at, — 2at, ) +at; (2at, —2at, ) + at; (2at, —2at, )]
= %[Zaztftz — 23’7t +2a’tit, — 28’ + 2a°t]t, —2a’tit, |

:%xz[atl(t )+t (-t ) +a’ + 2 (4 —t,)]
=a” [ (1) + 4 (4 —4)+ 5 (L -t )]

(iii) Let A=(x,y,)=(a,c+a)

B=(x,Y,)=(ac)
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C =(X;, Y5 ) =(—a,c—a) be the given points
The area of AABC

:%[a(c—{C—a})+a(c—a—(c+a))+(—a)(c+a—a)]
=%[a(c—c+a)+a(c—a—c—a)—a(c+a—c)]

=%[axa+ax(—2a)—ax a|

=%[a2 ~2a’-a’ ]
:%x(—Za)2
= _a2

2.  Find the area of the quadrilaterals, the coordinates of whose vertices are
(i) (—3,2),(54), (7,—6)and (—5,—4)
(i) (1,2),(6,2),(5,3)and (3,4)
(i) (4,—2),(-3,—5),3,—2),(2,3)
Sol:

A(-3.2

B (5. 4)
2

D (-5, -4) C (7, -6)

Let A(-3,2),B(5,4),C(7,—6)and D(-5,—4)be the given points.
Area of AABC

:%[—3(4+6)+5(—6—2)+7(2—4)]

- %[—3x10+5><(—8)+7(_2)]

~1[-30-40-14]
2
=-42
But area cannot be negative
.. Area of AADC =42 square units
Area of AADC
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:%[—3(—6+4)+7(—4—2)+(—5)(2+6)]

=%[—3(—2)+7(—6)—5x8]

1
=—16-42-40
! [6-42-40

= 1><—76

2
=-38
But area cannot be negative
..Area of AADC = 38square units
Now, area of quadrilateral ABCD
= Ar. of ABC + Ar of ADC
=(42+38)

=80 square. units

(i)

Let A(1,2),B(6,2),C(5,3)and (3,4)be the given points
Area of AABC

=%[1(2—3)+6(3—2)+5(2—2)]
:%[—1+6x(1)+0]

:%[_m]

Area of AADC
:%[1(3—4)+5(4—2)+3(2—3)]

=%[—1><5x2+3(—1)]
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=3
Now, Area of quadrilateral ABCD
=Area of ABC +Areaof ADC

=(§+3j sg. units
2
_U sg. units

5 SO

(i)

A(-4,-2) B {-3,-5)

C[3,-2)
Let A(—4,-2),B(-3,-5),C(3,—2)and D(2,3)be the given points

Area of AABC =%\(—4)(—5+2)—3(—2+2)+3(—2+5)\

- 2-4)(-3)-3(0)+3(3)
21
T2

Area of AACD =%\(—4)(3+ 2)+2(-2+2)+3(-2-3)

=%\—4(5)+2(0)+3(—5)\ :‘735

But area can’t be negative, hence area of AADC = 3—25

Now, area of quadrilateral (ABCD)=ar (AABC)+ar (AADC)

Area (quadrilateral ABCD) :2?1+3—25

Area (quadrilateral ABCD) :%

Area (quadrilateral ABCD) = 28square. Units
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3. The four vertices of a quadrilateral are (1, 2), (=5, 6), (7, —4) and (k, —2) taken in order. If
the area of the quadrilateral is zero, find the value of k.
Sol:

— &7, 4
ok -2)

Let A(12),B(-5,6),C(7,—4)and (k,—2)be the given points.
Area of AABC

:%[1(6+4)+(—5)(—4—2)+7(2—6)]

=%[10+30—28]

= 1 x12
2
=6
Area of AADC

:%[1(—4+2)+7(—2—2)+k(2+4)]

=%[—2+7><(—4)+k><6]

:%[—2—28+6k]

L [-30+6k]
2
=-15+3k
=3k -15
Area of quadrilateral ABCD
= Area of ABC +Area of ADC

=(6+3k—15)

But are of quadrilateral =0 (given)
.6+3k-15=0

=3k =15-6

=3k=9

=k=3
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4.  The vertices of AABC are (—2, 1), (5, 4) and (2, —3) respectively. Find the area of the
triangle and the length of the altitude through A.
Sol:

.

. .
N\

. °
cl2 B(S 4)

Let A(-2,1),B(5,4)and C(2,-3)be the vertices of AABC.

Let AD be the altitude through A
Area of AABC

:%[_2(4+3)+5(—3—1)+2(1—4)]

=%[—14—20—6]

:lx—40
2

=-20
But area cannot be negative
.. Area of AABC = 20square units

Now, BC =/(5-2)° +(4+3)

= BC = (3)2 +(7)2

— BC =/58
We know that area of A

= % x Base x Altitude

20:%>< 58 x AD

58

..Length of the altitude AD =

N
ol
BE
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5. Show that the following sets of points are collinear.

(@) (2, 5), (4, 6) and (8, 8) () (1, —1), (2, 1) and (4, 5)
Sol:

(a) Let A(2,5),B(4,6)and C(8,8) be the given points

Area of AABC

:%[2(6—8)+4(8—5)+8(5—6)]
:%[2x(—2)+4x3+8x(—1)]

1
==[-4+12-8
S[4+12-8)

:lxo
2

=0

Since, area of AABC =0

~.(2,5),(4,6)and (8,8)are collinear.

(b) Let A(1,—-1),B(2,1)and C(4,5)be the given points
Area of AABC

=%[1(1—5)+2(5+1)+4(—1—1)]

1
==[-4+12-8
S[4+12-8)

:lxo
2

=0
Since, area of AABC =0
. The points (1,—1),(2,1)and (4,5) are collinear

6.  Prove that the points (a, 0), (0, b) and (1, 1) are collinear if, % +% =1.
Sol:
Let A(a,0),B(0,b)and C(1,1)be the given points
Area of AABC

1

=2 (= ¥) e (%) 6 (1 - v,))

=%{a(b—1)+0(1—0)+1(0—b)}



Class X Chapter 14 — Co-Ordinate Geometry Maths

:%{ab—aJrO—b}
=%{ab—a—b}
=%{ab—(a+b)}

:i{ab—ab} {:Ejtlzl}
2 a b

a+b
ab
—a+b=ab

:lxo
2

=1

=0
Hence, A(a,0),B(0,b)and (1,1)are collinear if E+%:1.
a

7. The point A divides the join of P (—25, 1) and Q (3, 5) in the ratio k : 1. Find the two values
of k for which the area of AABC where B is (1, 5) and C (7, —2) is equal to 2 units.
Sol:

P(-5, 1) 5[3. 5)

Let A(x,y)divides the join of P(-5,1)and (3,5)in the ratio k :1

3k-5  5k+l
B k+1’y_ k+1

3k-5 bk+1
k+1 ' k+1

1 3k—5(5_2)+1(2_5k+lj+7(5k+1:5j
k+1 k+1 k+1
3k — 5 _7k_3+ -4
k+1 k+1 k+1

21k — 35 —Tk — 3 —4
k+1 k+1 k+1

Area of AABC with A( )B(l,s)and C(7,-2)

21k -35-7k —3— 4}
k+1

14k — 42}
k+1

NIH NIH NIH
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14k - 42
2(k+1)
But area of AABC = 2given,
14k — 42
f— =
2(k+1)
=14k —42=4(k +1)
— 14k — 42 = 4k + 4
=14k —4k =4+ 42

10k =46
k=20_2
10 5

8.  The area of a triangle is 5. Two of its vertices are (2, 1) and (3, -2). Third vertex liesony =
X + 3. Find the third vertex.
Sol:

B1{3,2) Caxad

Let A(2,1),B(3,—2)be the vertices of A
And C(x,y)be the third vertex

Area of AABC =%\2(—2— y)+3(y—1)+x(1+2)
=%|—4—2y+3y—3+3x|

:%|3x+y—7|

But it is given that area of AABC =5
_|_
.'.5:_?1[3x+ y—7]
+10=3x+y—-7
3Xx+y=170r 3x+y=-3 0]
But it is given that third vertices lieson y=x+3

Hence subsisting value of y in (i)
3X+X+3=17 or 3X+X+3=-3
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4x =14 or 4Xx =—-6
7 -3
X=— or X=—
2 2
7 -3
=—-+3 or =—+3
y 2 y 2
y= 13 or y= 3
2 2

10.

Hence coordinates of ¢ will be (E, 5 j or (__3 Ej

If a # b # c, prove that the points (a,a?), (b,b?), (c,c?) can never be collinear.

Sol:

713
2'2

Let A(a,a’)B(b,b*) and (c,c?)be the given points.

.. Area of AABC

:%{a(b2 —c?)+b(c’ —a%)+c(a’ _bz)}

=%{ab2 —ac® +bc? —ba? +ca’ —cbz}

:lxo
2

=0 [if a=b=c]

I.e., the points are collinear if a=b=c
Hence, the points can never be collinear if a=b =c.

ADBC

Four points A(6, 3), B (-3, 5), C(4, -2) and D(x, 3x) are given in such a way that — =

L find x.
2
Sol:
1

Area of ADBC = E{x(5+ 2)+(-3)(-2-3x)+4(3x-5)}

1
:§{7x+(6+9x)+12x—20}

=%{28x—14}

1

Area of AABC = E{6(5+ 2)+(-3)(-2-3)+4(3-5)}

:%{42+15—8}

AABC
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1

=—x49
2
Given
ADBC _1
AABC 2
L (28x-14)

2 1
-1 3
—x49

2
28x-14 1
49 2
= 2(28x—14) =49
= 56X —-28=49
=56x=77
77
= X=—
56
11
= X==
8

11. For what value of a point (a, 1), (1, -1) and (11, 4) are collinear?
Sol:

Let A(a,1),B(1,—1)and C(11,4)be the given points

Area of AABC

:%{a(—1—4)+1(4—1)+11(1+1)}

=%{—5+3+ 22}

—{-5a+25)

For the points to be collinear
Area of AABC =0
—{-5a+25} =0

=-5a+25=0
= -5a=-25
=a=5

12. Prove that the points (a, b), (a,,b,) and (a — a,, b — b,) are collinear if ab; = a,b
Sol:
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Let A(a,b),B(a,,b)and C(a—a,,b—b,)be the given points.

Area of AABC
~{a[b.~(b-b)+a,(b-b,-b)+(a-a)(b-b)]
=%{a(bl_b+bl)+a1(—b)l+ab—ab1—a1b+aib1}
~{ab—ab+ah ~ab,+ab-ab ~ab+ab}
:%{abl:aib}

:%szO [if ab =ab]

Hence, the points are collinear if ab, = a,b.



