Chapter 7. Coordinate Geometry

Question-1

Find the centroid of the triangle whose vertices are : (3, -5), (-7, 4), (10, -2).

Solution:

The centroid of the triangle whose vertices are (3, -5), (-7, 4), (10, -2) is
= The centroid of the triangle ABC = | 2-2"% 7272 |

> ® 5 |

=~ The centroid of the triangle whose vertices A(3, -5), B(-7, 4), C(10, -2) =

(B-7+10 -S+4-2,
= ’ 3

= (2, -1).

Question-2

Find the centroid of the triangle whose vertices are : (2, 1), (5, 2), (3, 4).

Solution:
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-- The centroid of the triangle ABC =

i = = =
L > 3

- The centroid of the triangle whose vertices (2, 1), (b, 2), (3, 4) =
(2ror S iv2r = (10/3, 7/3).

=2 =2

Question-3

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.

Solution:

Given, the two vertices of the triangle are (-3, 1), (0, -2).
Let the third vertex be (x, y)

Also given the centroid of the triangle = (0, 0)
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-~ The centroid of the triangle = |

=

3 ! 3 J
(3+0+x 1-2+37

R j‘mﬁ)
=-3+x=0,-1T+y=0
~Xx=3,y=1




Question-4

Prove that the diagonals of a rectangle bisect each other and are equal.
(Hint: With O as origin, let the vertices of the rectangle be (0, 0), (a, 0), (a,
b) and (0, b)).

Solution:

e B{a,b)

= Ala,0]
AC and OB are diagonals

In the figure let the intersecting point of OB and AC be P

To show that diagonals bisect each other we have to prove that OP = PB
and PA = PC

The co-ordinates of P is obtained by

(O+.:x O+b]
= 72

. . o &
-~ Pis the point [E’E]

2 2 2 2
:i_kb_ AP = a_+b_
a4 4 4 4
2 2
P.5‘2=[.:x—£] +[E:-—E]
2 2
2 2 2 2
—i+b_ =8 = i+b_
g a4 4
OP = PB

Similarly we can prove that PC = PA
Thus diagonals bisect each other in a rectangle.

A= ‘-.I'r(xz i xl}z -+ b’z _.}"1}2
= Jlo—a¥ +(&—0)
= 5% 22
O8 = ‘-J'r(xz - xl}z +I:.)"2 _.}’1]:Ig
= Jla—0F +(0—2)
AC = B0
- The diagonals of a rectangle bisects each other and equal.

Question-5

Show that the points A(1, 0), B(5, 3), C(2, 7) and D(-2, 4) are the vertices of
a parallelogram. (Hint: Diagonals of a parallelogram bisect each other).



Solution:

The mldpomt of dlagonal ACis 2=, D;?J

q‘4*

‘r'_

The diagonals AC and BD blse-::t each other = ABCD Is a parallelogram.
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Question-6

In what ratio does the y -axis divide the line segment joining the points
P(-4, 5) and Q(3, 7)?

Solution:

Let the required ratio be k: 1. Then, the coordinates of the point of division

3k — 4 ?k+5J

are, (mm

But, it is a point on y-axis on which x-coordinate of every point is zero.

Therefore 3k -%=¢
k +1

3k-4=0
k=4/3
Thus, the required ratiois k= 4/3 or 4 : 3.

Question-7

Find the cirumcentre of the triangle whose vertices are (-2, -3), (-1, 0), (7,
-6).

Solution:
Let the centre of the circle be O(x, y). The points are A(-2, -3), B(-1, 0) and
C(7, -6).

OA = fiz- xR +(-3-y)2

OB =jia-x2+m-v2

OC =i -2 +1-6-v)2

OA = OB = OC =radius

H2 =2 =3 -y = A -7+ (0 - )P
(2+x)2+@B+y)2=(1+x)2+y2
A+Ax+x2+9+6y+y?=1+2x+x2+y?
Ad+4x+9+6y=1+2x

2X + 6y = -12

X+3Y=-6 .. (i)
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(1 +x)2+y2=(7-%)2+ (6 +y)?

1+2x+ X2 +y2=49-14x + xZ+ 36 + 12y + y?
1+2x=49-14x + 36 + 12y

16x — 12y = 84

AX — 3BY =21 o (i)

Solving (1) and (i)

X+ 3y =-6
Ax — 3y = 21
5x =15
X =3

Substituting x = 3 In (i)

A4(3) — 3y = 21

12 — 3y = 21

-3y =9

y =-3

Therefore the centre of the circle is (3, -3).

Question-8

The three vertices of a parallelogram are (1, 1), (4, 4) and (4, 8). Find the
fourth vertex.

Solution:

Let A(1, 1), B(4, 4), C(4, 8) and D(x, y) be the vertices of a parallelogram
ABCD taken in order. Since, the diagonals of a parallelogram bisect each
other.

Therefore coordinates of the mid-point of AC = Coordinates of the mid-point
of BD

1+4 1+4%_ f4+x 8+
=5
E 5y _ 4+ 84+
52)- 5=
4+x=528+y=5

x=1,y=-3
Therefore (1, -3) is the fourth vertex.




Question-9

Show that the points (2, 1), (5, 2), (6, 4) and (3, 3) are the angular points of
a parallelogram. Is the figure a rectangle?

Solution:

Let A(2, 1), B(5, 2), C(6, 4) and D(3, 3) be the vertices of a parallelogram
ABCD. Since, the diagonals of a parallelogram bisect each other.
AC?Z=(6-2)2+(4-1)"=(4)?+(3)2=16+9 = 25
BCZ=(6-52+(4-2)2=(1)2+(2)?=1+4=5

ABZ=(5-2)2+(2-1)"=(3)?+(1)?=9+1 =10
DCZ=(6-3)"+(4-3)>=(3)*>+(1)*=9+1 =10
ADZ2=(3-2)2+(3-1)2=(1)2+(2)%2=1+4=5

Since BC = AD and DC = AB, ABCD is a parallelogram.
AB?+BC?=10+5=15

ABZ + BC? # AC?

~ AABC is not right angled. Therefore parallelogram ABCD is not a
rectangle.

Question-10

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

Solution:

Let the third vertex of the triangle be C(x, y) and the other vertices A(-3, 1)
and B(0, -2).

Coordiantes of the centroid of the triangle = (0, 0)

. [—3+3E|+><11—2+\_,r]=((l 0)

-3+x=0

x=23

And -1 +y=0

y =1

-~ The third vertex of the triangle is (3, 1).

Question-11

If the mid-points of the sides of a triangle are (1, 1), (2, -3) and (3, 4), find
its vertices.

Solution:

Let the vertices of the triangle be A(X4, y1), B(X2, y2) and C(xs, y3). Let the
midpoints of the sides of a triangle are

D(1, 1), E(2, -3) and F(3, 4).



[X1+xz’91;92]= {:1r 1)

My Mo = 2 s (i)
Wit Yo = 2 e (ii)
[X2+><3J92+93]=(2 -3)

2 2 r
P e (i)
Yoe+y3z=-6 .o (iv)
[xa*ﬂ_ys-rvi]: (3, 4)

2 2 "
Mg+ M1 = 0 s (v)
Ya+y1 =8 (vi)

Add the equations (i), (iii), (v) we get,
2{)(1 + X+ }{3} =12

= X1+ Ko+ Xz =0...ciiinnn. (wil)
Substitute eqn. (i} in (vii) then xs = 4.
Substitute eqn.(iii) in (vii) then x; = 2.
Substitute eqn.(v) in (vii) then x2 = 0.

Add the equations (i), (iv), (vi) we get,

2(y1+ Y2t y3) = 4

SV +Yor Y3 =2, (viii)

Substitute eqn.(ii) in (viii) then y3 = 0.

Substitute eqn.(iv) in (viil) then y; = 8.

Substitute egn.(vi) in (viii) then y; = -6.

= The vertices A(xy, 1), B(xz, y2) and C(x3, y3) = A(2, 8), B(0,-6) and C(4, 0)

Question-12

Find the ratio in which the line points (6, 4) and (1, - 7) is divided internally
by the axis of x.

Solution:

Let the required ratio be k: 1. Then, the coordinates of the point of division

k +6 —?k+4]

are, [mﬁ

But, it is a point on y-axis on which x-coordinate of every point is zero.
-7k + 4 =0

Therefore T

Tk-4=0
k=4/7
Thus, the required ratioisk=4/7or4:7.

Question-13

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



Solution:

Let the vertices of the parallelogram be A{(-2, -1), B(1, 0), C(x, 3) and D(1, v).
Since the diagonals of a parallelogram bisect each other the coordinates of
the mid-point of AC = coordinates of the mid-point of BD.

—2+ x =1+3 —_1+1 O+ v
= =z z 1=

~x=4 yv=2.

Question-14

If the mid-points of the sides of a triangle PQR are A(-1, -3), B(2, 1) and
C(4, 5), find the coordinates of P, Q and R.

Solution:
Coordinate of mid point P is [_ 12+ =,z 32+ 1] = [%,—1]
Coordinate of mid point Q is [2 . *, 1; 5]:(3, 3)

1

Coordinate of mid point R is [_ 2+ %z 32+5] = [g 1]

~ The coordinates of the P[%,—l], Q(3, 3) and R [% 1] .

Question-15

Three consecutive vertices of a parallelogram are (-2, -1), (1, 0) and (4, 3).
Find the fourth vertex.

Solution:

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.

Therefore coordinates of the mid-point of AC = Coordinates of the mid-point
of BD

[-22+ 4)-12+3]=[1;xJD;9]

(1. 1)=(2> 2]

X+1=2,y=2

Therefore (1, 2) is the fourth vertex.



Question-16

Determine the ratio in which 2x + 3y - 30 = 0 divides the line segment
joining A (3, 4) and B (7, 8) and the point at which it divides.

Solution:
Let the P(a, b) be the point which divides the line segment joining A (3, 4)
and B (7, 8) in theratio k : 1.

Then coordinates of the point P is [?k +3 Bk 4] :

k+1 " k+1

This point lies on the line 2x + 3y - 30 = 0.

2[1“%13] + 3[E‘k‘<:1“] -30=0.

=~ 2(Tk+3)+ 3(8k+4)-30(k+ 1) =0.
~ 14k + 6 + 24k + 12 - 30k - 30 = 0.
~8k-12=0.

~k=3/2

~ The required ratio is 3 : 2.

The coordinates of the point P is [21 th 24 8] =[2? 32] .

£ ' g
Question-17

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

Solution:

Let A(2a, 4a), B(2a, 6a) and C(2a + 4z a, 5a) be the vertices of an equilateral
triangle.

AB = Jiza-242 +(ea—4a)2 = joZ+(292 = 24

BC = Jiza +.5a-23)% +(5a- 687 = 332 + a2 = 28

CA = fza+Fa-2a02 +(5a—432 = f(BaZ+a2 = 322+ 42 = 28

AB = BC = CA.
~ the vertices are of an equilateral triangle.

Question-18

The points A(0, 3), B(-2, a) and C(-1, 4) are the vertices of a A ABC right —
angled at A. Find the value of a.



Solution:

Given, the vertices of a A ABC are right —angled at A.
~ AB? + AC? = BC?

ABZ=(-2-0)2+(a-3)2=4+(a— 3)2
BCZ=(-1+2)2+(4-a)2=1+ (4 —a)?
ACZ=(-1-0)2+(4-3)2=1+1=2

Since, AB2 + AC2= B(CZ2
4+(a—3)2+2=1+(4—a)?
4+a2+9—-6a+2=1+16+aZ2— 8a
Z2a=2

~a=1.

Question-19

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.

Solution:

AB = flo 2P +(-0F = . = 5T

BC = Ju1-92+(6-1)2 =22 152 =Jar 25 =23
CD = fa-112+a-62 = as+a = 53

DA = iz -a) +t0 - a2 = i+ 16 = 20

No it is not a rhombu— as all sides are not equal.

Question-20

The vertices of a triangle are A(3, 4) , B(7, 2)and C(-2, -5). Find the length
of the median through the vertex A.

Sol.

Let D the mid point of BC. Then the coordinate of D is [? ; = %J =[g ;J

Length of the median is AD = \/[g _ 3J2 N (; _ 4]2

-

Question-21

Two vertices of a triangle are (3, -5) and (-7, 4). If its centroid is (2, -1), find
the third vertex.



Solution:
Let P(3, -5) and Q(-7, 4) be the two vertices of a triangle. Centroid of a
triangle is G(2, -1).

The coordinates of the centroid of A ABC is [=x2=7 ¥1=5+ 41— (2, 1)
(252 222)=(2,-1)

3 =

K1=6+4.}I"|=—3+1
Xq = 10,}"1 =-2
~ The third vertex is (10, -2).

Question-22

Are the points (-2, 2), (8, -2) and (-4, 3) are the vertices of a right angled
triangle.

Solution:

Let the points A(-2, 2), B(8, -2) and C(-4, 3) be the vertices of a triangle ABC.
ABZ2=(8+2)2+(-2-2)2=102+42=100+16=116
BC2=(-4-8)2+(3+2)2=(-12)2+52 =144 +25= 169
ACZ=(-4+2)2+(3-2)2=(-2)2+1=4+1=5

ABZ + ACZ # BC?2

The above vertices are not points of a right angled triangle.

Question-23

If (-2, 3), (4, -3) and (4, 5) are the mid-points of the sides of a triangle, find
the coordinates of its centroid.

Solution:

Let P(-2, 3), Q(4, -3), R(4, 5) be the mid-points of sides AB, BC and CA
respectively of a triangle ABC. Let A(x ., ¥1), B(x2, v2) and C(xz, v3) be the
vertices of triangle ABC. Then,

P is the midpoint of AB.

B+ oRE o Yi+ve
= 2, = 3

X1+K2:—4andy-| +y2:6 ......................... (l)
Q is the midpoint of BC.

prEa oo o4 ¥ztvas - g
2 ’ 2
x2+x3=Bandy2+y3=—6 ......................... (ll}

R is the midpoint of CA.

L Eg Yt Ys
2 4" 2 5

Xi+Xs=8andy;+y3=10.........ooooiiii... (ii)
From (i), (11) and (1)

21+ X+ H3)=-4+8+8=12

X1+ KXo +X3=6



2y +y2+y3)=6-6+10=10

yi1+ya+yz=5

Therefore the coordinates of the centroid of A ABC are [xi TrEv s, Aar YR *’3]
or, (6/3, 5/3) = (2, 5/3).

Question-24

If the points (-1, 3), (1, -1) and (5, 1) are vertices of a triangle, find the
length of the median through third vertex.

Solution:
Let the points A(-1, 3), B(1, -1) and C(5, 1) be the vertices of a triangle ABC.

Let D be the mid point of AB. Then the coordinate of D is [_ 12+ . 3; 1] =(0,
1).
Length of the median is CD =u.f|:D 512 4 1 - 1)2

=.f25+0
= 5.

Question-25

Find the lengths of the sides of the triangle whose vertices are A(3, 4), B(2,
-1) and C(4, -6).

Solution:

AB = Jz_32 s -1- 42 T2+ 052 Tivzs =426
BC = Ju-22+re+1)2 TP+ (52 T Va+25 =425
AC = Ja_a®+(ce-4F = JarP+ (10?2 = A+100 = Aod

Therefore the lengths of the sides of the triangle are =&, /2 and .f1o1.

Question-26

A line is of length 10 and one end is at the point (-3, 2). If the ordinate of
the other end be 10, prove that the abscissa will be 3 or —9.

Solution:
The two points are (-3, 2) and (x, 10). Their length is 10.
\n"(><+332+(10—232 =10

(x+3Z +52 = 102
X2+ 6x+9+ 64 =100
X2+ 6x —27 =0
X2+9x —3x—27=0
®¥(x+9)—3(x+9)=0
(x—3)(x+9)=0
¥ =3 o0r —9.
Therefore the required abscissa will be 3 or —9.



Question-27
Show that the points (-2, 6), (5, 3), (-1, -11) and (-8, -8) are the vertices of a

rectangle.

Solution:
Let A(-2, 6), B(5, 3), C(-1, -11) and D(-8, -8) are the vertices of a rectangle.

(1) AB = fsv2@s - = fmZ+-m? = S48+ 5 = 58

CcD = -J'(_8+1:|2+(_8+ 1132 =J(_?32+32 = Jag+ 9 = . Jf5=

BC = -.,|"|:—:L— S 4 r—11— 392 :-.,|"(—632+(—1432 = =6+ 196 = 232
DA = fiasz@are—er® = Jicer@+ 1 = JFe+ 198 = 232

AB = CD and BC = DA,

() AC= fiai=@sr11-6R = JurZ+cam? = A+ 289 =250
BD = J(—e—s)z -2 — =2 :J(_:Laj?q.(_lljz = fleg+1z1= =20
AC =DB

Since the opposite sides and the diagonals are equal
=~ ABCD is arectangle.

Question-28

If a point (x, y) is equidistant from (6, -1) and (2, 3), find the relation
between x and y.

Solution:
Let the points be P(x, y), A(6, -1) and B(2, 3).
APZ=(x-6)2+ (y+1)2
BP2 = (x-2)2+ (y-3)2
Given, (X, y) is equidistant from (6, -1) and (2, 3)
(x-6)2+ (y+1)2=(x-2)2+(y-3)?
X2 —12x+36+y2+2y+1 =x>—4x+4+yZ2 -6y +9
—12x+36+2y+1=—4x+4 — 6y +9
— 8X + By =-24

—X+Yy=-3

Xx—y=3.

Question-29
Coordinates of A and B are (-3, a) and (1, a + 4). The mid-point of AB is (-1,
1). Find the value of a.

Solution:
Mid point of AB = [—3+1 a+a+4]

z 'z




[3;1 a+a+4] {:1 1)
[2 2a+4] {:1 1)

a+2=1
a=-1.

Question-30

Find a point on the line through A(5, -4) and B(-3, 2), that is, twice as far
from A as from B.

Solution:

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

Then, AP = 2PB

AP/PB = 2/1

or AP :PB =2 :1

Therefore x = [22(22xS]_2and y = [22r22C9 ],

S0, the required pointis (-1/3, 0).

Question-31
Determine the ratio in which y — x + 2 = 0 divides the line joining (3, -1) and

(8, 9).

Solution:
Let the required ratio be k: 1.

kel kel

Then, the point of division is [E"”S 2k - 1]

This pointmustlieony —x+2 =0.

ok -1 2k+ 3
Therefore e ncuk——

So, the required ratio is Z:1
i.e.2:3.

Question-32

If the points (2, 1) and (1, -2) are equidistant from the point (x, y), show
that x + 3y = 0.

Solution:

Let the points A(2, 1) and B(1, -2) be at equidistant from the point P{X, ¥).
AP = Jo zpiy 1P

AB = o1 s we2?



doe =207 4 v 107 T -1 4 v+ 20
x-2)2+(y-1)2=(x-1)>+(y +2)*
X2 —Ax+4+y?2 =2y +1=x2—-2x+1+y2+4y+ 4

—AX+4—2y+1=-2x+1+4dy + 4

—2x — 6y =0
X + 3y = 0.
Question-33

Find the ratio in which the point (2, y) divides the join of (-4, 3) and (6, 3)
and hence find the value of y.

Solution:
Let the required ratio be k: 1.

. Gk —a=1 =
Then, 2 = —— =>k—5.

Therefore the required ratiois 2: 1 i.e.3: 2.

T3+ Ex 3 3
3+ 2 ;

Also, y =

Question-34

Prove that the diagonals of a rectangle bisect each other and are equal.
(Hint: With O as origin, let the vertices of the rectangle be (0, 0), (a, 0), (a,

b) and (0, b).

Solution:

B(ahbl
o Ara,0)
ABCO is a rectangle with vertices A(a, 0), B(a, b), C(0, b) and O(0, 0).
The midpoint of AC is (222,225 = (3/2, b/2)

{0,k

2 2
The midpoint of OB is (2:2.22% = (a/2, b/2)

Hence the diagonals bisect each other.

The length of the diagonal AC = la-0)2+(@-b)2 = 22 +b2 UNILS
The length of the diagonal OB = jz-02+1b -0 = /a2 462 UNITS
Hence the diagonals are equal.




Question-35

Show that the points A(1, 0), B(5, 3), C(2, 7) and D(-2, 4) are the vertices of
a parallelogram. (Hint: Diagonals of a parallelogram bisect each other).

Solution:
The midpoint of diagonal AC is 2£2.22%5= (3/2,7/2)
The midpoint of diagonal BD is 22.22%)= (3/2,7/2)

The diagonals AC and BD bisect each other = ABCD is a parallelogram.

Question-36

If the distances of A(x, y) from P(a+ b, b-a)and Q(a - b, a + b) are equal,
prove that bx = ay.

Solution:

APZ=(a+b-x)2+(b-a-y)?

AQ%Z=(a-b-x)2+(a+b-y)?

AP = AQ (Given)

\ APZ = AQ?

(a+b-x)2+(b-a-y)2=(a-b-x)2+(a+b-y)?

aZ+b?+x%+ 2ab — 2ax — 2bx+ b2+ aZ+y? — 2ba — 2by + 2ay=aZ + b? + x?
— 2ab + 2bx — 2ax + aZ + b2 + y2 + 2ab — 2ay — 2by — 2bx + 2ay = 2bx — 2ay
d4ay = 4bx

ay = bx

Hence proved.

Question-37

Prove that the points A (0, 1), B(1, 4), C(4, 3) and D(3, 0) are the vertices of
a square.

Solution:

Let A (0, 1), B(1, 4), C(4, 3) and D(3, 0) be the four points.

AB = Jfo-o2+@-1)2 = A+3 =10 UNits

BC = Ju-12+i-—42 =J5+1=0 Units

CD = Jiz—a2 +(0-32 = &+ =.i0 Units

DA = fio-32+1-0)2 = B+1 =0 Units

Therefore the points A (0, 1), B(1, 4), C(4, 3) and D(3, 0) are the vertices of a
square.




Question-38
Show that the points (1, 1), (-2, 7) and (3, -3) are collinear.

Solution:

Let A(1, 1), B(-2, 7) and C(3, -3) be the three points.
AB = fie-p2Z+7-1Z = JBr3e =445 = 3.5 Units

BC = fiz+2)2+i—3-7)2 = JZ5+100= .Azs = 5.5 units

AC = fiz—1Z+3-12 = Jarie =.2o0= 2.5 uUnits

AB + AC = BC. Hence A, B, C are collinear.

Question-39

Find the ratio in which the points (2, 5) divides the line-segment joining the
points (-1, 2) and (4, 7).

Solution:

Let A(-1, 2) and B(4, 7) be points. Let the point at which it is divided be C(2,
5).

ACZ=(2+1)2+(5-2)2=(3)2+(3)2=9+9=18
BCZ2=(2-4)2+(5-7)2=(-2)2+(-2)2=4+4=8

AC/BC==18/8=9/4

The ratio in which the line segment is divided is 9 : 4.



