13 Coordinate Geometry

Exercise 13.1
Question 1. Find the distance between the following pairs of points

(i) (2,3), (4. 1) (i) (= 5.7), (-1, 3)
(iii) (a, b), (- a —b)

Solution (i) Let A2, 3)and B(4, 1) be the given points.
Here, x;=2,y;=3and x, =4, y, =1
AB =0 = X2 + (v, - )2
=4 -2?2+(1-3)7

=J@7 + (- 2?
=4+ 4
=8 =2y2
(ii) Let A(=5,7)and B(- 1, 3) be the given points.
Here, x; =-5,y;,=7and x, =-1y,=3

AB:\/(X2 _X1)2 + (YQ _y1)2
=JEe1+87+ @3-77
= J@? + 47 = [16+16=32 = 442

(iii) Let A@ b)and B(- a, — b) be the given points.
Here, x,=a y;=bandx,=-a,y,=-b

AB = \/(X2 - X+ (Vs = %)
=Jca-a’+b-by
= 2a7° + (- 2b)?

= \/4a2 +4b° = 2\/82 + b?

Question 2. Find the distance between the points (0, 0) and (36, 15).
Can you now find the distance between the two towns A and B.
Solution Let M(0, 0)and N(36, 15) be the given points.
Here, x;=0y,=0 and x, =36y, =15

MN = J(x, =, + (v — 1)’ =+(36— 07 + (15 - 0

= /1296 + 225 = /1521 =39

Since, the position of towns A and B are given (0, 0) and (36, 15), respectively
and so, the distance between them is 39 km.




Question 3. Determine if the points (1, 5), (2, 3) and (- 2, - 11) are
collinear.
Solution Let A(1,5), B2, 3)and C(- 2, — 11) be the given points.
Then, we have AB =@~ +@-57
[-- Distance = \/(X2 =)+ (Vo = )2 + (25 — 2))°]
BC=1/-2-27+ (-11-3)
= /4 x53 = 2453
AC=(2 - + - 11-51 = /- 3% + (- 16)°

=,/9+ 256 =265

Now, AB + AC =+/5 + /265 =212
AB + AC #BC
Similarly, AB #BC+ AC

and AC # AB + BC

Hence, A B and C are non-collinear.

Question 4. Check whether (5, — 2), (6, 4) and (7, — 2) are the vertices
of an isosceles triangle.
Solution LetPB, -2), Q@6 4)and R({7, — 2) are the given points.
PQ=4(6-5)°+ (4 + 2)7?
= \/(Xg - X1)2 + (Vo — Y1)2
=1+ 36 =37
QR = - 7 + (-2 - 47
=1+ 36 =437
Since, PQ=CQR
~.APQR is an isosceles triangle.

Then,
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Question 5.

In a classroom, 4 friends are seated at the points 4, B, C

and D as shown in figure. Champa and Chameli walk into the class and

after observing for a few minutes Champa asks

Chameli, “Don’t you

think ABCD is a square?” Chameli disagrees. Using distance formula, find

which of them is correct.
10
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Solution From the given figure, the coordinates of points A B, C and D are

(3,4),67),© 4)and (6, 1).

and

Now,
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AB =6~ 3 + (7 - 47

[ Distance = \/(xe - X2+ (v, — )2 ]

=,3% + 32
=9+ 9=4/18=3/2
BC=,©@-67%+ @4 -7)?

=48+ (-3)°
=J9+9=418=3y2

CD=(6-9%+ (1- 4)

=3 + (-3
=J9+9=/18=32

=9+9=418=3J2
AB=BC=CD=DA
AC=10-23)*+ (4 -4y

=,/36+0=6
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and BD=,/6-67>+ (1-7)

= /0+36=36=6
AC=BD=6

Since, the four sides and diagonals are equal. Hence, ABCD is a square.
So, Champa is correct.

Question 6. Name the type of quadrilateral formed, if any, by the
following points and give reasons for your answer
1 (1-2,(0,(-12),(-30
(i) (= 3,5), (3,2, (0, 3), (-1, —4)
(iii) (4, 5), (7, 6), (4, 3), (1, 2)
Solution (i) Let A-1-2),B8(10), C(- 1 2) and D(- 3, 0) be the given points.

Then,
AB =+ 12+ 0+ 27 =27 + 22
[~ distance = \/(Xz =X+ 0= )]
=J4+4=48=22
BC=(-1-192 + (2-07 = /2 + 22
=JA+4=V8=22
CD=1/(-3+ 12+ (0-27 =P + (27
=JA+4=48=2/2
DA= 1+ 3P+ (-2-0° = /@7 + 2
=JA+4=48=2/2
- AB =BC = CD = DA
Now, AC=\E1+ 12+ @+27 =0+ 4% =4
and BD=\3-1+(0-0°=/4°+0=4
AC = BD

Since, the four sides AB, BC, CD and DA are equal and also diagonals AC
and BD are equal.

~. The quadrilateral ABCD is a square.
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(i) Let A(=3,5),B(3,1),C(O 3)and D(- 1

— 4) be the given points.

From the figure, the points A, C and B are collinear. So, no quadrilateral

is formed by given points.

A(=3, 5) A
5..
4..
M C(0, 3)
2..
1' (3.1)
X'« t t t t t } t } }
—5—4—3—2—1_112345
-2
-3
D1-4)e 1_4
Y
V'

(iii) Let A4,5),B(,0),

C(4, 3) and D(1,

2) be the given points.

Then, AB =7 - 47+ 6-5 —J32+12—\/W=m
[D|stance \/ 2= X+ W= y)? ]
G-7P+(B-6° =37+ 3’ =9+ 9=+i8
CD= Jo 42 + 2 -3 =\3) J9+1=410
DA= 4 -1 +6-27 =32+ ( =JW9:J§
AC = J(4 42 +@3-5 =\/0+—
and (1-72+ @~ 6 =6 + (-4
_ [+ 1652
Since, AB =CD, BC = DA
and AC # BD

. The quadrilateral ABCD is a parallelogram.

Question 7. Find the point on the X-axis which is equidistant from

(2,-5)and (- 2, 9).

Solution Since, the point on the X-axis.

- It's ordinate = 0

So, A(x, 0)is any point on the X-axis.

Since, A(x, 0)is equidistant from B(2, - 5) and C(- 2, 9).

=
=
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(x -2

AB = AC
AB? = AC?
+0+5°=(x+2°+(0-9°

[-Distance = \/(x

2
2= X) 4 0 -

Y1)2 ]
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X2 —A4x+ 4+ 25=x%+4x+ 4+ 81
—4x-4x=81-25
- 8x=56
56 _
-
So, the point equidistant from given points on the x-axis is (- 7, 0).

L ULl

X = -7

Question 8. Find the values of y for which the distance between the
points P(2, — 3) and Q(10, y) is 10 units.

Solution According to question,
PQ =10
JU0=22 + (y+ 32 =10
[+ Distance = y/(x, — X2 + (v — y,)° |
@)%+ (y+ 3% =10
{64+ y® + 9+ 6y =10
Jy? +6y+73=10

Squaring both sides, we get

y? + 6y + 73 =100

= Y2+ 6y—-27=0

= Y249y —3y-27=0

= yy+9-3ky+9=0

= y+9((w-3=0

= y=-9 ory=3
= y=—9o0r3

Question 9. If Q(0, 1) is equidistant from P(5, — 3) and R(x, 6), find the
values of x. Also, find the distance QR and PR.

Solution Since, the point Q(0, 1) is equidistant from P, — 3) and R(x, 6).
QP =QR
QP? = QR?
6-0°+3-V=(x-0%+®-1°
[+ Distance = y/(x, — x)% + (v, — y5)° |

T

5% + 4% = x? + 57
25+ 16= x>+ 25
x> =16
x=x4

L T
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Thus, Ris (4, 6) or (- 4, 6).
Now, QR = Distance between Q(0, ) and R (4, 6)
=J4-0%+©6-1°

= /4% + 52

= 16+ 25 =41
Also, QR = Distance between Q(0, ))and R(- 4, 6)
=Jc4-07+6-17
(-4)? + 52
= 16+ 25 = V41
and PR = Distance between P, — 3)and R(4, 6)
=4 -5+ (6+ 3)°
=12+ 92
- i+ 81=182
Also, PR = Distance between P, — 3)and R(- 4, 6)

= Jc4-52+@6+37

=J9%+ 97 =9 1+

=92
Question 10. Find a relation between x and y such that the point (x, y)
is equidistant from the points (3, 6) and (- 3, 4).
Solution Let the point A(x, y) be equidistant from the points B(3, 6) and

C(- 3, 4).

AB = AC
= AB? = AC?
= x=32%+(y-672=(x+3°%+ (y—4)°

[+ Distance = /(x, — X, + (v — y;)° |

= X2 —Bx+ 9+ y2 —12y + 36=x% + 6x+ 9+ y° -8y + 16
= -6x-6x—-12y+8y+36-16=0
= -12x-4y +20=0
= -4Bx+y-5)=0
= 3x+y-5=0 (-—4%0
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13 Coordinate Geometry

Exercise 13.2

Question 1. Find the coordinates of the point which divides the join
of (- 1, 7) and (4, — 3) in the ratio 2 : 3.

Solution Let the coordinates of a point are (x, y).

We have, X, ==1y, =7
X, =4,y,=-3
and m=2m,=3

~.By using section formula,
= MiXo + MoXy _ 24)+3CN_8-3_
m, + m, 2+ 3 5
y= my, + mMyy; _ 2(= 3) + 3()
m +m, 2+ 3
_-6+21_15_,4
5 5
Hence, coordinates of the point are (1, 3).

=1

(2R Re)]

and

Question 2. Find the coordinates of the points of trisection of the line
segment joining (4, — 1) and (- 2, — 3).

Solution Let A@4, -1 and B(- 2,— 3) be the line segments and points of
trisection of the line segment be P and Q. Then,

AP =PQ=BQ =k (Say)
. PB=PQ + QB =2k
and AQ = AP + PQ = 2k
k k k
(4,-1) : : (4, -3)
A P Q B
= AP:PB=k:2k=1:2
and AQ:QB=2k k=21

Since, P divides AB internally in the ratio 1 : 2. So, the coordinate of P are

L MX, + ML my, + m,
[By using —-2 2%t andg T2 2y1]
m +m, m + m

_ IXE2)+2x4 1xE=3)+2x ()
142 ’ 1+ 2

:(—2+8 —3—2)
3 3

(349

and Q divides AB internally in the ratio 2 : 1.




So, the coordinates of Q are
_ 2X(=2)+1x4 2x(=3)+1x (=)
2+ 1 ’ 2+ 1

(By using MXo + MpXy fng M2 + mz%]

m +m, m, +m,
:(—4+4 —6—1)
3 3

I

So, the two points of trisection are (2, —%) and (O, _5)'

Question 3. To conduct Sports Day activities, in your rectangular
shaped school ground ABCD, lines have been drawn with chalk powder at
a distance of 1 m each. 100 flower pots have been placed at a distance of

1 m from each other along AD, as shown in figure. Niharika runs %th the

distance AD on the 2nd line and posts a green flag. Preet runs %th the

distance AD on the eighth line and posts a red flag. What is the distance
between both the flags? If Rashmi has to post a blue flag exactly halfway
between the line segment joining the two flags, where should she post
her flag?

D, c

A

SN Y N Y Y

12 3 45 6 7 8 9 10
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Solution From the above figure, the position of green flag posted by Niharika
isM (2, % X 100) i.e.,M (2, 25) and red flag posted by Preetis N (8, % X 100)/.6.,

N (8, 20).

Now, MN = /8 - 2% + (20 - 25)?
=67 + (-5
- [3+ %5 = 61

Hence, the distance between flags = v/61m

Let P be the position of the blue flag posted by Rashmi in the halfway of line
segment MN.

M (2, 25) P N (8, 20)

Pisgivenby:(xﬂ*'X2’y1+)/2):(2+8y25+20)
2 2 2 2
10 45
= —|=6225
(22)-629

Hence, the blue flag is on the fifth line at a distance of 22.5 m above it.

Question 4. Find the ratio in which the line segment joining the
points (-3, 10) and (6, - 8) is divided by (- 1, 6).

Solution Let the point A(- 1, 6) divide the line joining B (- 3, 10)and C(6, — 8)in
6k -3 — 8k + 10]

the ratio k : 1. Then, the coordinates of A are ,
k+1 k+1

[ Internally ratio [m1x2 + Moy Myp + M)y T

m+m, om+m, J
But, the coordinates of A are given by (- 1, 6).
B(-3, 10) A(-1, 6) C(6, -8)

On comparing coordinates, we get

= 6k —3=—k—1and—8k+10=6k+ 6
- 6k + k=—1+ 3and — 8k — 6k = 6— 10
= 7k:2and—14k:—4:>k=§

So, the point A divides BC in the ratio 2 : 7.
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Question 5. Find the ratio in which the line segment joining A(1, — 5)
and B(— 4, 5) is divided by the x-axis. Also, find the coordinates of the
point of division.

Solution Let the required ratio be k: 1. So, the coordinates of the point M of

division A(1, —5) and B(-4, 5) are kx2+1'x1‘ky2+1'y1 ie, _4k+1,5k_5 )
k+1 k+1 k+1 k+1

But according to question, line segment joining A(1, —5) and B(- 4, 5) is divided
by the x-axis. So, y-coordinates must be zero.

5k—5:
K+ 1
= bk-5=0
= 5k =5
= k=1

So, the required ratio is 1 : 1 and the point of division M is ,
1+1 1+1

i.e.,(_ 4+ 1, O)/’.e.,(—g, O).
2 2

Question 6. If (1, 2), (4 y), (x,6) and (3,5) are the vertices of a
parallelogram taken in order, find x and y.

— 4+ 1 5(1)—5)

Solution Let A(1 2), B(4, y), C(x, 6) and D(3, 5) are the vertices of a parallelogram.
D(3, 5) C(x, 6)

A1, 2) B4, y)

Since, ABCD is a parallelogram.
~.AC and BD will bisect each other. Hence, mid-point of AC and mid-point of BD

are same point.
~.Mid-point of AClsF;X 2; 6) Mid-point ofBDls(A'; s y; 5)

[ (X X Y+ Yol
[. Mid - point = (1T2¥)J

2
1+x:4+38nd2+6:5+y
2 2 2 2
= 1+ x=7and 8=5+y
: x=6and y=3
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Question 7. Find the coordinates of a point A, where AB is the
diameter of a circle whose centre is (2, — 3) and B is (1, 4).

Solution Suppose, AB be a diameter of the circle having its centre at
C(2, — 3) and coordinates of end point B are (1, 4).

A, y) T ikl

Let the coordinates of Abe (x, y).
Since, AB is diameter.
~.Cis the mid-point of AB.

The coordinates of C are (M y+ 4)_
2 2
[ Coordinate of mid - point = (% %)W

But it is given that the coordinates of C are (2, — 3).

x+1:2
2
= X+1=4=x=3
and u:_g
2
= y+4=-
= y=-10

So, the required coordinates of Aare (3, — 10).

Question 8. If Aand B are (— 2, — 2) and (2, — 4), respectively, find the
coordinates of P such that AP = ; AB and P lies on the line segment AB.

Solution According to the question,

A2, -2) P(x, y) B(2, -4)
W
AP =3 4B
7
AB 7
= 2oL
AP 3
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AP+PB:3+4

AP 3
= 1+ PB4
AP 3
PB 4
= 7=
AP 3
AP 3
= M.
PB 4
= AP:PB=3:4

Suppose, P(x, y) be the point which divides the line segment joining the points
A(-2,-2)and B(2, — 4) in the ratio 3 : 4.
_3x2+4x(-2)_6-8_ 2 [“X:n’yxg+m2x1]

3+4 7 7 m, + m,
and y:3><(—4)+4><(—2) ...y:rryy2+m2y1
3+4 m, + my,
_—12-8
7
-0
7

Hence, the required coordinates of the point P are (— ; —?)

Question 9. Find the coordinates of the points which divide the line
segment joining A(- 2, 2) and B(2, 8) into four equal parts.

Solution LetP, Q and R be the points on line segment AB such that
AP =PQ=QR=RB

Let AP=PQ=QR=RB=k
k k k k
>
(-2, 2) } } (2, 8)
A P Q R B
APk 1
Now, =2 =_1
PB 3k 3

Therefore, P divides AB internally in the ratio 1: 3.
MXy + MyX, My, + mzyw)

Internally ratio = [

m+m,  om+m,
p - 1x2+ 3 (- 1x8+3x2
1i+3  1+3

(2 &
e
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Again,

Therefore, R divides AB internally in the ratio 3 : 1.
R:(3><2+1>< 2 3><8+1><2J

3+ 1 ' 3+1
_(6-2 24+ 2
()
:(i§):(1 E)
4’4 2
Also, AQ_2k_1
QB 2k 1

- Qis the mid-point of AB.
Q:(_2+2,ﬂ) ie. Q=(91E)=(Oy5)
2 2 2

2
[-:Mid-point:(L TXo Tt Ve }’2)1
| 2 2 )|

So, required points are (— 1, 2) (1, g) and (0, 5).

Question 10. Find the area of a rhombus if its vertices are (3, 0), (4, 5),
(-1, 4) and (-2, -1) taken in order.

[Hint Area of a rhombus = % (Product of its diagonals)]

Solution Let A@3,0),B(4,5), C(- 1, 4) and D(- 2, — 1) be the vertices of the
rhombus ABCD.

Diagonal, AC = /(- 1- 3 + (4 — 0)?

[ Distance = \/(X2 — X2+ (v = ) ]
(-4)° + 47
=16+ 16 =32 = 442
Diagonal, BD = \/(— 242 4+ (-1-5)

NES
+
w
(e))

=72 =62
Area of the rhombus ABCD = — x AC x BD

X 4-/2 x 6:/2

=2x6x42x/2=12x2
= 24 sq units

N[ ==
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13 Coordinate Geometry

Exercise 13.3
Question 1. Find the area of the triangle whose vertices are
(1) @ 3), (-1, 0), (2 -4) (i) (-5, -1, 3, =5, (5. 2)
Solution (i)Let A=(x, y,)=(23),B= (X, ¥p)=(10),C=(xs, y3) = (2, — 4)
Areaof AABC = —[X; (Vo — V3) + X5 (V3 = ¥4) + X3 (V5 — V)]

—

RO0+4)+NV-4-3)+2@-0)]

B8+7+ 06 :%sq units

N =N =N

(i) Let A= (x5, y5) = (=5, =10, B = (x5, ¥,) = @ =5) and C = (x5, y3) = (5, 2)
~Areaof AABC = —[X; (Vo — ¥3) + Xo (V5 = V1) + X3 (V4 — V)]

—_

Nl a2

[-55-2)+3 @2+ N+5(-1+5)]

[-57)+3@)+5 @]

(35 + 9+ 20):%>< 64 = 32 sq units

Question 2. In each of the following, find the value of k, for which
the points are collinear
@) (7,-2), (5, 1), (3, k) (i) (8, 1), (k, — 4), (2, - 5)
Solution (i) Let A= (x;, y,) = (7, - 2), B = (X, ¥») = (5, ) and C = (x5, ¥5) = (3, k)
Since, the points are collinear.
Area of AABC=0

= %[)ﬁ ()/2—)/3)+ Xo (Y3_Y1)+ X3 Vs =¥2)1=0

70-K+5k+2+3(-2-10=0 (Multiply by 2)
7-7k+5k+10-9=0
-2k+8=0
2k=8
k=4
(i) Let A= (x5, y1) =8 1), B=(x,, yo) =k, —4) and C = (x5, y3) = (2, =5)
Since, the points are collinear.
: Area of AABC =0

%[)q Vs = Vo) + Xo (Vs = Vi) + Xa (¥4 — ¥,)] = 0

L

= 8(-4+B)+k(-5-0"+2(0+4)=0 (Multiply by 2)




8(MM+kE=6+2pH)=0
8-6k+10=0
—-6k=-18

k=18_3
6

|}

Question 3. Find the area of the triangle formed by joining the
mid-points of the sides of the triangle whose vertices are (0, —1), (2, 1)
and (0, 3). Find the ratio of this area to the area of the given triangle.

Solution ..Mid-point of M = (O+ o ﬁ) r'.'l\/lid -point = (7)(1 tX Kt Ve )1
> 2 )| 2 > )

MMpmmoﬂV:(o+2f4+1)=a®
2 2
and Micl-pointofP:(O;g,3;r 1)=(1, 2)

LetN (10) = (x;, yy)and P (1, 2) = (x,, yp) and M (0, 1) = (x5, y3)
Area of ANPM = —[X,(yo = ¥3) + Xo (V3 — Y1) + X3 vy — V)]

—

2

=%h@—0+1(—@+o@—2n

:%h®+1+Q:§:h1
A(0,-1)

0,1)M N (1,0)

c@03) P12 B(@21)
Let A=(x, ) =0 —-0,B=(x, y,)=2 1 and C= (x5, y3) = (0, 3)
Area OI‘AABC:1 [X; o = V3) + Xo (V3 = V) + X3 (V4 — Vo)l

- N

= J00-3)+2@+19+0(1-1)
=%©+8+®

= 4 sq units
Area of ANPM _ 1

Required ratio=—"-— — ~ = _
Area of A ABC 4
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Question 4. Find the area of the quadrilateral whose vertices, taken in
order, are (—4, —2), (-3, —5), (3, — 2) and (2, 3).

Solution Let A (-4, -2), B(-3,-5), C (3,—2)and D (2, 3) be the vertices of
the quadrilateral ABCD.
. Area of quadrilateral ABCD = Area of AACD + Area of AABC

:%[—4(—2—3)+ 3@+2)+2(2+2)
1
2
( Area of triangle = % DX (0 = Vo) + Xo (Vs = Vi) + X3 (g — y2)])

+—[-4-5+2-3F2+2+3(-2+5)]

[-4(5+36)+2(0)]

+%[_4 (-3) - 3(0) + 3(3)]
:%(20+15+O)+—(12—0+9)
_1 =1
_2(35+ 21) 5

N —

N —

x 56 = 28 sq units

Question 5. You have studied in Class IX, (Chapter 9, Example 3), that
a median of a triangle divides it into two triangles of equal areas. Verify
this result for A ABC whose vertices are A (4, —6), B (3, —2) and C (5, 2).

Solution According to the question, AD is the median of A ABC, therefore D
is the mid-point of BC.
A4, -6)

B(3,-2) D@4,0) C(5,2)
+5

—2+ 2J ie. (40

2
[ -Mid-point = (m M)T
I 2 2

3

..Coordinates of D are (

AreaofAADC:%[4(O—2)+4(2+6)+5(—6—O)]

( Area = % [x; (Vo — )/3) + X5 ()/3 -y + X3 vy - }/2)])
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Here, A (4,0 = (x, yy)
D(@4,0=(x, ¥,)and C 6, 2) = (X3, y3)

—_

=_—(-8+32-30
2
1

=—x(-6=-3
5 -6

= 3'sq units (" Area of triangle is positive)

and Area of AABD:%[4(—2—O)+3(O+6)+4(—6+ 2)]
[Let A4, -6)=(x;, ;). B (3, — 2) = (x5, ¥p)and D (4, 0) = (x5, y3)]

1

=—(-8+18-16
5 ¢ )
]

= (f=-3
5 -9

= 3sq units (- Area of triangle is positive)

Area of AADC = Area of AABD
Hence, the median of the triangle divides it into two triangle of equal areas.

Mathematics-X Coordinate Geometry




13 Coordinate Geometry
Exercise 13.4 (Optional)

Question 1. Determine the ratio in which the line 2x + y -4 =0
divides the line segment joining the points A (2, — 2) and B (3, 7).

Solution Let the line 2x + y — 4 = 0 divides the line segment joining the
points A (2, —2) and B (3,7) in the ratio k : 1 at the point P.
3k+2 7Tk-2
k+1  k+1 ]

.. The coordinates of P are (

[ 1
-+ Internally ratio = MXp + MpXy , Myp + Ma
m, +m, m, +m,

But,Plieson2x+ y—-4=0

> 3k + 2 +7k_2—4:0
k+1 k+1

Bk+4+7k—2—4k—4=0
9%-2=0

9k
k

LA
oin N

. Point P divides the line in the ratio 2 : 9.

Question 2. Find a relation between x and y if the points (x, y), (1, 2)
and (7, 0) are collinear.

Solution Since, the points A (x, y), B (1, 2) and C (7, 0) are collinear.
Area of A ABC=0

%[X1 o = Ya)+ Xo V3 =y + X3 (Y — ¥)] =0

= %[X(2—0)+1(O—y)+7(y—2)]=0

U

2X—-y+7y—-14=0 (Multiply by 2)
2x+6y-14=0
X+3y-7=0 (Divide by 2)

)




Question 3. Find the centre of a circle passing through the points
(6, —6), (3, —7) and (3, 3).
Solution Let C(x,y) be the centre of the circle

passing through the points
P®-6,Q@3 -7)andR (3, 3).

Then, PC=QC=CR (Radius of circle)
Now, PC=QC
= PC? = QC? % QB~7)

= X-6°2+ (y+6°=(x-3)°+ (y+7)° 6

[-Distance = \/(Xz = X)% + (Vo = 1)° ]
= X2 -12x+ 36+ y2+12y+36=x2—6x+ 9+ y° + 14y + 49
=-12x+6x+ 12y -14y+72-58 =0

R(3,3)

= -6x—-2y+14=0

3x+y-7=0 (Divide by - 2) ...(i)
and QC=CR
= QC? = CR?
= x=32+(+7)?=(x=-32+(y-3)?
= X2 —6x+ 9+ y2 + 14y + 49=x2 —6x+ 9+ y° -6y + 9
= —-06x+6x+14y+06y+58-18=0
= 20y + 40=0

40 .

- y__%__z - (i)
Putting y = - 2in Eq. (i), we get

3x-2-7=0
= 3x=9
= x=3

Hence, centre is (3, — 2).

Question 4. The two opposite vertices of a square are (-1, 2) and (3, 2).
Find the coordinates of the other two vertices.

Solution Let PQRM be a square and let P (- 1, 2) and R (3, 2) be the vertices.
Let the coordinates of Q be (x, y).
M

R (3,2)

P(-1,2) Qlx y)
: PQ =MR
= PQ? = MR®
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X+ 02+ (=22 =(x=-3°%+(y-2)?

=
[-.'Distance:\/(x2 - X’ + (v, = v))’]
= X1+ 2x+ Y2 +4-4y=x>+9-6x+ y? + 4 -4y
= 2x+1=-6x+9
= 8x=8
= x=1 (I)

In APQR, we have
PQ? + QR? = PR?
K+ 2+ -2+ Kx=-32%+(y-22=B+)?+(2-272
XA+ 2x+ VP + 44y + X2+ 9-6x+ y2 + 4 -4y =42 4 (°
2x° + 2y2+2x—4y—6x—4y+1+4+9+ 4=16
2x2 +2y? —4x-8y+2=0
X2+ y?—2x—4y+1=0 (i)

Putting x = 1from Eq. (i) in Eq. (ii), we get

1+y2-2-4y+1=0
= y2 —4y=0
= y(y-4)=0=y=0o0r4
Hence, the required vertices of square are (1, 0) and (1, 4).

Lyl

Question 5. The class X students of a secondary school in Krishinagar
have been allotted a rectangular plot of land for their gardening activity.
Sapling of Gulmohar are planted on the boundary at a distance of 1 m
from each other. There is a triangular grassy lawn in the plot as shown in
the figure. The students are to sow seeds of flowering plants on the
remaining area of the plot.
v B

. 5 ¥

A 12 34 56 7 8 9 10 D

(i) Taking A as origin, find the coordinates of the vertices of the
triangle.

(ii) What will be the coordinates of the vertices of APQR, if C is the
origin?
Also, calculate the areas of the triangles in these cases. What do
you observe?

Solution (i) When Ais taken as origin, ADand AB as coordinate axes, i.e.,
X-axis and Y-axis, respectively. Coordinates of P, Q and R are respectively
(4, 6), (3, 2) and (6, 5).

(i) When Cis taken as origin and CB as X-axis and CD as Y-axis.
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. Coordinates of P, Q and R are respectively (12, 2), (18, 6) and (10, 3)
Areas of triangles according to both conditions

Condition (i)

When Ais taken as origin and AD and AB as coordinates axes.

AreaofAPQR:%M 2-5+36-6+6(06-2)]
[ Area of triangle = %[)q Vo = Ya) + Xo (Va3 — ¥q) + X3 (V4 — y2)]
[4(=3)+3 1)+ 6x4]

N =N =

-12-3+ 24):gsq units

Condition (i), When C is taken as origin and CB and CD as axes
Areaof APQR=_[12(6-3)+ 13 (3-2)+ 10(2 - §)]

[12x3+13x 1+ 10x (- 4)]=—[36+ 13 — 40]

N =N
N | —

sg units

N | o

Hence, we observe that the areas of both triangles are same.

Question 6. The vertices of a AABC are A (4, 6), B(1,5)and C (7,2). A
line is drawn to intersect sides AB and AC at D and E respectively, such

that AD = AE = 1 Calculate the area of the AADE and compare it with
AB  AC 4
the area of AABC.
Solution Given, AD _ 1
AB 4
AD_1
DB 3
A4, 6)
13 23\D E(19,5
<TT> <4 >
B(1,5) @2

Hence, D divides AB internally in the ratio 1 : 3.

.. The coordinates of D are
[1><1+3><4 1><5+3><6Jl.e (1+12 5+18)Or(13 23)

4’ 4

1+ 3 1+ 3 4 4
| 1
- Internally ratio = | ThXe £ MeX1 MhYp + My)s

[ my +m, m, +m, J
Again, AE _1
AC 4
AE_1
EC 3
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Hence, E divides AC internally in the ratio 1: 3.
1x7+3x41x2+3x6]/e(7+122+18)Or

.. The coordinates of E are (

1+3 | 1+3 y 4
[ 1
(E 5). -+ Internally ratio = MiXp + MpXy M + MhYs
4 [ my+m, my+m, J

Now, areaofAABC:%[4(5—2)+ 12-6+7®-5)]

. 1
( Area of triangle = E[)q Vo = ¥3)+ X5 (Vg — y9) + X5 (v — y2)])

—_

=_[12-4+7
2[ ]
—Esq units
2
and areaofAADE:lu (§—5)+E(5—6) 19(6—§)]
2[ 4 4 4
=lr4><§_E+Exl]
o7 "4 4 T4 T4
_1[5_13,19]
274 7 el
:1rw]:1£3q units
2l 16 32
Area of AADE _15/32 —1:16

Area of AABC  15/2

Question 7. Let A (4,2), B (6, 5) and C (1, 4) be the vertices of AABC.

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

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

(iii) Find the coordinates of points Q@ and R on medians BE and CF
respectively, such that BQ:QF =2:1andCR: RF =2: 1

(iv) What do you observe?

Note The point which is common to all the three medians is called the centroid
and this point divides each median in the ratio 2 : 1.

(v) If A(xy, y1). B(x,,y,) and C (x5, y;) are the vertices of AABC,
find the coordinates of the centroid of the triangle.

Solution Let A (4,2),B (65) and C (1, 4) be the vertices of AABC.

A4, 2)
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(i) Since, ADis the median of A ABC.
.. Dis the mid-point of BC.

.. The coordinates of D are (w 5+ 4] ie., (Z g)
2 2 2 2

f-:l\/lid—point = (M M)]
| 2 >

(i) Since, P divides ADis the ratio 2 : 1, so its coordinates are

oxli1x4 2x241x2

2 2 Or(7+4 9+ 2)/6 (11 11)

241 241 3 3 ) "\3'3
r'.'Irr[ernallyratio: m1x2+m2x1‘m1y2+m2y1 |
[ m+m, m + m, J

(i) Since, BE is the median of A ABC, so E is the mid-point of AC and its

coordinates areE(‘Pr 12+ 4)/e E(S 3)
2 2 2

Since, Q divides BE in the ratio 2:1 so, its coordinates are

2><§+1><6
e (
2+ 1 2+ 1 3 3 3

2x3+1x5| o 5;6!6+5) oro(ﬂ,ﬂ)

Since, CF is the median of A ABC, so F is the mid-point of AB. Therefore,
itscoordinatesareF(4+6 2+5) ie., F( 7]
2 2 2

Since, R divides in the ratio 2 : 1, so, its coordinates are

2><Z+1><4
2><5+1><11 2 orR(1O+17+4)orR(D,D).
2+ 1 2+1 3 3 3 3

(iv) We find that the points P, Q and R coincide at the point (131 131) This

point is known as the centroid of the triangle.

(v) Let A(x;, y4), B (x5, y,) and C(x5 , y3) be the vertices of AABC whose
medians are AD, BE and CF respectively, then D, E and F are respectively
the mid-points of BC, CAand AB.

-. Coordinates of D are (% %)

A
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Coordinates of a point G dividing ADin the ratio 2 : 1 are
1(X1)+2(X2;X3) 1(y1)+2()/2;y3)

1+ 2 ’ 1+ 2

:(x1+x2+x3 y1+y2+y3)
3 3

The coordinates of E are (% %J The coordinates of a point

dividing BE in the ratio 2 : 1 are
1(X2)+ 2 (X1 ‘;X:;) 1(y2)+ 2 (y1 ';)/3)

:(x1+x2+x3 y1+y2+y3)

142 ’ 1+ 2 3 3

Question 8. ABCD is a rectangle formed by the points
A(-1,-1,B(-14),C(5,4) and D(,—-1). P,Q R and S are the
mid-points of AB, BC, CD and DA respectively. Is the quadrilateral PQRS a
square? a rectangle? or a rhombus? Justify your answer.

Solution Given, vertices of a rectangle are A(-1,-1,8(-1,4),C 6, 4) and

D @G, -1).

~.Mid-point of ABis P (ﬁ ﬂ) orP (— 1, §)
2 2 2

[ -Mid - point = (M MF
I 2 > )

Mid-point of BC is Q (% 4 ; 4)or Q@ 4)

Mid-point of CDis R (ﬂ ﬁ) orR (5, §).
2 2 2
Mid-point of ADisS(_1+ 5 -1- 1)ors @ -
3 2
Now, PQ=[@+ )+ (4 - EJ
3
R(5 3
D(5,-1) (53)
C(5.4)
Q@24
@, -1) @4)
B (-14)
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and SQ=\@-27+ @+
=,0+5% =5

= PR #SQ

Since, all the sides are equal but diagonals are not equal.
~.PQRS is a rhombus.
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