Maths Class 10 NCERT Solutions
Chapter 7 — Coordinate Geometry

Exercise 7.1

1. Find the distance between the following pairs of points:
(i) (2.3),(41)
Ans: Given that,
Let the points be (2,3) and (4,1)
To find the distance between the points (2,3),(4,1).
Distance between two points is given by the Distance formula
:\/(Xl _X2)2 +(y1_y2)2

Here, x, =2

X, =4
y, =3
y, =1
Thus, the distance between (2,3) and (4,1) is given by,

d=/(2-4) +(3-1)
=\(-2) +(2)

=4+4
_B
=22

. The distance between (2,3) and (4,1) is 2+/2 units.

(i) (-5.7).(-1,3)
Ans: Given that,
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Let the points be (-5,7) and (-1,3)
To find the distance between the points (-5,7),(-1,3).
Distance between two points is given by the Distance formula

:\/(Xl_XZ)Z +(y1_y2)2

Here, x, =-5
X,=-1

Y, =

Y, =3

Thus, the distance between (-5,7) and (-1,3) is given by,
d=(-5-(-1)) +(7-3)

-
&
— 42

.. The distance between (-5,7) and (-1,3) is 42 units.

(iii) (a,b),(-a,-b)

Ans: Given that,

Let the points be (a,b) and (-a,-b)

To find the distance between the points (a, b),(—a, —b).
Distance between two points is given by the Distance formula

:\/(Xl_xz)2 +(y1_y2)2

Here, X, =a
X, =—a
y,=b
y,=-b
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Thus, the distance between (a,b) and (-a,—b) is given by,
d=fla-(2) +(o-(-0))

=(2a)"+(20)

Vi

=2Ja + b’

~.The distance between (a,b) and (-a,-b) is 2va’ +b’* units.

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 discussed in Section 7.2?
Ans: Given that,

Let the points be (0,0) and (36,15)

To find the distance between the points (0,0),(36,15).
Distance between two points is given by the Distance formula
:\/(Xl _)(2)2 +(y1 _y2)2

Here, X, =0

X, =36

y, =0
y,=15

Thus, the distance between (0,0) and (36,15) is given by,
d=/(0-36)" +(0-15)’

= J(-36)" +(-15)
=+/1296 + 225
_ 52

=39
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Yes, it is possible to find the distance between the given towns A and B. The

positions of this town are A(0,0) and B(36,15). And it can be calculated as
above.

. The distance between A(0,0) and B(36,15) is 39 km.

3. Determine if the points (1,5),(2,3) and (-2,-11) are collinear.
Ans: Given that,

Let the three points be (1,5),(2,3) and (-2,-11)

To determine if the given points are collinear

Let A(1,5),B(2,3),C(-2,-11) be the vertices of the given triangle.
The distance between any two points is given by the Distance formula,

d =\/(x1 —x2)2 +(y, —y2)2
To find the distance between the points A(1,5) and B(2,3)
X, =1

X, =2
y, =5
y, =3
AB=(1-2) +(5-3)

=\(-2) +(2)

=+/1+4

=/5

To find the distance between the points B(2,3) and C(-2, -11)

X, =2

X, =—2

y1:3
Y. =-11
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BC= \/(2 (-2)) +(3—(-12))

Jy ey
=/212
To find the distance between the points A(1,5) and C(-2,-11)
X, =1
X, =—2
ylz 5

CA= \/ 5—(-11))’
=J(3) +(16)
~ /91256

=4/265
Since AB+ AC=BC and AB=BC+AC
and AC=BC

. The points A(1,5),B(2,3),C(-2,-11) are not collinear.

4. Check whether (5,-2),(6,4) and (7,-2) are the vertices of an isosceles

triangle.
Ans: Given that,

Let the three points be (5,-2),(6,4) and (7,—2) are the vertices of the triangle.
To determine if the given points are the vertices of an isosceles triangle.

Let A(5,-2),B(6,4),C(7,-2) be the vertices of the given triangle.

The distance between any two points is given by the Distance formula,

d=(x, - Ys)

To find the dlstance between the points A(5,-2) and B(6, 4)
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AB=/(5-6) +(-2-4)

= (1) (o)

=1+ 36

=37

To find the distance between the points B(6,4) and C(7, -2)
X, =6

1

X, =1
y, =4
y2:_2

BC=J(6-7) +(4—(-2))

=\(-1) +(6)

=+/1+36

=/37

To find the distance between the points A(5,-2) and C(7,-2)
X, =95

X,=1

CA=|(5-7)" +(-2-(-2)

27+
Nery
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=2
We can conclude that AB=BC.
Since two sides of the triangle are equal in length, ABC is an isosceles triangle.

5. In a classroom, 4 friends are seated at the points A,B,C and D are shown
in the following 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 the distance formula, find which of them is correct.

Ans: Given that,

4 friends are seated at the points A,B,C,D

To find,
If they form square together by using distance formula

B

D

From the figure, we observe the points A(3,4),B(6,7),C(9,4) and D(6,1) are the
positions of the four students.
The distance between any two points is given by the Distance formula,

dz\/(xl—xz)2 +(yl—y2)2

To find the distance between the points A(3, 4) and B(6,7)
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AB=/(3-6) +(4-7)

= (3 +(-3)
=v9+9

_ 18

=38

To find the distance between the points B(6,7) and C(9,4)

X, =6
X, =9
y, =7
y, =4
BC=4/(6-9) +(7-4)

=(=3) +(3)

=v9+9

=18

=3L

To find the distance between the points C(9,4) and (6,1)

X, =9

X, =6
y, =4
Y, =1
CD=(9-6)" +(4-1)
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=\(-3) +(3)
=49+9

=18

=34/2To find the distance between the points A(3,4) and D(6,1)
X, =3

X, =6

y,=4

y, =1

AB=/(3-6) +(4-1)

=\(=3) +(3)
=v9+9
=418

=38

Since all sides of the squares are equal, now find the distance between the
diagonals AC and BD.

To find the distance between the points A(3, 4) and C(9, 4)
X, =3

X, =9

y, =4

y,=4

Diagonal AC = \/(3 ~9)' +(4-4)

=/(=6)" +(0)

=4/36+0

=6

Diagonal To find the distance between the points B(6,7) and D(6,1)
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X, =6

X,
y1:7
Y, =1

Diagonal BD = \/(6 —6) +(7-1)

=/(0) +(6)
=+/0+36
=6
Thus, the four sides AB,BC,CD and DA are equal and its diagonals AC and BD
are also equal.
..ABCD form a square and hence Champa was correct.

6. Name the type of quadrilateral forms, if any, by the following points, and
give reasons for your answer.

() (-1.-2).(1.0).(-1,2).(-3.0)

Ans: Given that,

Let the given points denote the vertices A(-1,-2), B(1,0),C(-1, 2), D(-3,0)
denote the vertices of the quadrilateral.

The distance between any two points is given by the Distance formula,

d=J(x, - -Ys)
To find the dlstance between the points A(-1,-2) and B(1,0)
X, =-1

X,=1
y1:_2
y,=0
AB=[(-1-1) +(-2-0)’

=2y + (- z>
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=v4+4

&

=28

To find the distance between the points B(1,0) and C(-1,2)
X, =1

X,=-1

y,=0

y,=2

BC=,/(1-(-1)) +(0-2)

=\(2) +(-2)
=v4+4

G

=20

To find the distance between the points C(-1,2) and D(-3,0)

To find the distance between the points D(-3,0) and A(-1, -2)
X,=—3
X,=-1
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y1:0
2

e
AD=(-3-(-1)) +(0-(-2))
=\(-2 +(2)

=+4+4

=8
=N

To find the diagonals of the given quadrilateral
To find the distance between the points A(~1,-2) and C(-1,2)
X,=-1

X,=-1
y1:_2
y2:2

Diagonal AC = \/(_1_ (_1))2 +(-2-2)
(0) +(-4)
J0+16

To find the distance between the points B(1,0) and D(-3,0)

i1
N

Diagonal BD = \/(1—(—3))2 +(0-0)

-l +(oy

16+0

=4
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Since all sides of the given quadrilateral are of the same measure and the
diagonals are also the same length.
.. The given points of the quadrilateral form a square.

(i) (-3,5).(3,1),(0,3),(-1,-4)

Ans: Given that,

Let the given points denote the vertices A(-3,5), B(3,1),C(0,3), D(~1, —4)
denote the vertices of the quadrilateral.

The distance between any two points is given by the Distance formula,

d =\/(x1 —x2)2 +(y, —y2)2
To find the distance between the points A(-3,5) and B(3,1)
X,=—-3

X,=3

AB=/(-3-3)" +(5-1)

=\(=6) +(4)

=+/36+16

=52

=23

To find the distance between the points B(3,1) and C(0,3)
X, =3

X, =0

y,=1

y,=3

BC=1/(3-0) +(1-3
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=\(3) +(-2)
=49+4
=413
To find the distance between the points C(0,3) and D(-1, -4)
X, =0
X,=-1
y,=3
4

y,=—
cD=(0~(-1))"+(3-(-4))

=)+ (7)

=+/50

=5

To find the distance between the points A(-3,5) and D(-1, -4)

X,=-3

X,=-1

y1:5
4

v
AD= (-3 (-1) +(5-(-4)
= (-2 +(9)

=\4+81
=85

From the distance we found that,
AB=BC=CD=«AD
By plotting the graph, we get,
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y| Axls

x' Axis

_F\_

y
From the graph above, we can note that the points ABC are collinear.
.. The quadrilateral cannot be formed by using the above points.

(iii) (4,5).(7.6).(4,3).(1,2)

Ans: Given that,

Let the given points denote the vertices A(4,5),B(7,6),C(4,3),D(1,2) denote
the vertices of the quadrilateral.

The distance between any two points is given by the Distance formula,

d =\/(xl—x2)2 +(y1—y2)2
To find the distance between the points A(4,5) and B(7,6)
X, =4

Bxis

X, =1
Y, =5
y, =6
AB=/(4-7) +(5-6)

= (-3 +(-2y
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=4/9+1

=410

To find the distance between the points B(7,6) and C(4,3)
X, =1

X, =4

y,=6

y,=3

BC=1/(7-4) +(6-3)

=y(3) +(3)
=49+9
_Ji8
=38

To find the distance between the points C(4,3) and D(l, 2)

X, =4
X, =1
y1:3
y2:2
CD=/(4-1) +(3-2)

=(3) + (@)

=4/9+1

=410

To find the distance between the points A(4,5) and D(1,2)
X, =4

X, =1
y1:5
y2:2

Class X Maths
Chapter 7 — Coordinate Geometry

16



AD = J(4-1) +(5-2)

=\(3) +(3)
=49+9
=418

=38

To find the diagonals of the given quadrilateral

To find the distance between the points A(4,5) and C(4,3)
X, =4

X, =4

Yy, =5

y,=3

Diagonal AC = \/(4 ~4) +(5-3)

~ oy + (o)
Nopwr
2

To find the distance between the points B(7,6) and D(1,2)
X, =7

X, =1

y,=6

y,=2

Diagonal BD = \/(7 ~1)" +(6-2)
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Form the above calculation, the opposite sides of the quadrilateral are of same
length and the diagonals are not of same length
.. The given points of the quadrilateral form a parallelogram.

7. Find the point on the x-axis which is equidistant from (2,-5) and (-2,9).
Ans: Given that,

(2.-5)
(-2.9)

To find,

The point that is equidistant from the points (2,-5) and (-2,9)

Let us consider the points as A(2,-5) and B(-2,9) and to find the equidistant
point P.

Since the point is on x-axis, the coordinates of the required point is of the form
P(x,0).

The distance between any two points is given by the Distance formula,

d :\/(Xl _X2)2 +(¥, _y2)2

To find the distance between the points P(x,0) and A(2, -5)

X, = X

X, =2

y,=0

y2:_5

PA=/(x—2)' +(0—(-5))
— J(x—=2)"+25

To find the distance between the points A(x,0) and B(-2,9)
X, = X

X, =—2

y1:0
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PB = \/ +(0-9)
= J(x+2) +(_9)2

(x+ 2)2 +81
Since the distance are equal in measure,
PA=PB
J(x=2) +25 = [(x+2)" +81
Taking square on both sides,
(x—2) +25=(x+2) +81
By solving, we get,
X +4—-4X+25=x*+4+4x+81
8x =-56
X=-7
The coordinate is (~7,0).

.. The point that is equidistant from (2,-5) and (-2,9) is (-7,0).

8. Find the values of y for which the distance between the points P(2,-3) and

Q(10,y) is 10units.
Ans: Given that,
P(2,-3)

Q(10,y)

The distance between these points are 10 units.
The distance between any two points is given by the Distance formula,

d=/(x, - =Y,
To find the dlstance between the points P(2,-3) and Q(10,y)
X, =2
X,=10
Class X Maths 19
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PQ=(10-2)" +(y~(-3))
-8y +(y+9)
64+ (y+3)
Since the distance between them is 10 units,
64+ (y+3) =10
Squaring on both sides, we get,
64 +(y+3) =100
(y+3) =36

y+3=16
So, y+3=6

.. The possible values of y are y=3 or y=-9.

9. 1If Q(0,1) isequidistant from P(5,-3) and R(x,6), find the values of X.
Also find the distance of QR and PR.
Ans: Given that,

Q(0.1)

P(5,-3)

R(x,6)

To find,

e The values of x
e The distance of QR and PR

Q is equidistant between P and R.
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SO PQ=0R
The distance between any two points is given by the Distance formula,

d :\/(xl—xz)2 +(y1—y2)2
J(5-0) +(=3-1)° =J(0-x)’ +(1-6)
V(B) +(=4) = ()’ +(-5)

J25+16 = /X2 + 25
Squaring on both sides, we get,
41=x*+25
X’ =16
X==44

Thus the point R is R(4,6) or (—4,6).

To find the distance PR and QR

Case (1):

When the pointis R (4,6)

Distance between the point P(5,-3) and R(4,6) is,

PR = /(5-4) +(-3-6)
=) +(-9)

=\1+81

/82

Distance between the point Q(0,1) and R(4,6),
QR=\/(0-4) +(1-6)

=(-4)"+(-5)
=/16+25
Va1

Case (2):
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When the point is R(-4,6)
Distance between the point P(5,-3) and R(4,6),

PR = |/(5—(—4))" +(-3-6)

- (o) (-9

=+/162

N

Distance between the point Q(0,1) and R(4,6),
QR =(0~(-4))" + (1-6)

— oy + sy
=+v16+25
Jal

10. Find a relation between x and y such that the point (x,y) Is equidistant
from the point (3,6) and (-3,4).

Ans: Given that,

(x,y) is equidistant from (3,6) and (-3,4)

To find,

The value of (x,y)

Let P(x,y) is equidistant from A(3,6) and B(-3,4)

Since they are equidistant,
PA=PB

Jox=3) +(y=6)" = |(x—(-3)")+(y -4y
J(x=3) +(y-6) =J(x+3) +(y-4)

Squaring on both sides, we get,
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(x=3) +(y—6) =(x+3) +(y-4)

X' +9—6X+Y +36-12y =X* +9+6X+ Yy’ +16 -8y

36 —16 =12x + 4y

3X+y=5

3X+y—-5=0

.. The relation between x and vy is given by 3x+y—-5=0

Exercise 7.2

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

Ans: Given that,

The points A(-1,7) and B(4,-3)

Ratio m:n=2:3

To find,

The coordinates

Let P(x,y) be the required coordinate

P(X, y)
®
A(-1,7) 23 B(4, -3)

By section formula,
_[mx, +nx, my, +ny, |

Peey)=, ’ |
m+n m+n | T

CURE S SR

:!_8—3 —6+21]

s 5
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_[515]
I5"5 |
=(13)

. The coordinates of P is P(1,3).

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

Ans: Given that,

The line segment joining (4,-1) and (-2,-3)

To find,

The coordinates of the point

Let the line segment joining the points be A(4,-1) and B(-2,-3)

Let P(x,,y,) and Q(x,,y,) are the points of trisection of the line segment joining

the points
AP=PQ=QB
1 2
® 0 ®
A P C B
® ® @ o
® 7 ® 1 ®

From the diagram, the point P divides AB internally in the ratio of 1:2
Hence m:n=1:2
By section formula,

_[mx, +nx, my, +ny, |

POey)= ’ |
frln( —+23] +1( 4)m1f—ns) +J2( =
p(xry ) o s A J
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_[-2+8 -3-2]
EER
6 5]

RERER
:(tz’_swj
L) ;
. The coordinates of P is = |

L 3

([, _5)

From the diagram, the point Q divides AB internally in the ratio of 2 :1

Hence m:n=2:1

By section formula,

Q(x .y ):!_mxz +Nx, my,+ny, |
N h{n 2) +1(4) 2(-3) IJ3( 1)

Q(Xz’y2)=‘ i mal e ]

|
_|-4+4 6-1]
3,4 3 |
o o
3l
.'.'ILhe cogrdinates of Q is Q\[O,—?L
v

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 the following figure. Niharika runs E th the distance AD on

the 2nd line and posts a green flag. Preet runs E ththe distance AD on the
5

eighth line and posts a red flag. What is the distance between both the flags?If
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Rashmi has to post a blue flag exactly halfway between the line segments
joining t_he two flags, Whe-re should she post her flag?

i

LR L LB LR L L L
s
it )

F s 6 T Y 9 eE
Ans: Given that,

e Niharika posted her green flag at a distance of P which is _1 x100 = 25 mfrom
4

the starting point of the second line. The coordinate of P is P(2,25)

e Preet posted red flag at E of a distance Q which is ExlOO =20 mfrom the
5 5

starting point of the eighth line. The coordinate of Q is (8,20)

w ? )
P(2, 25) M Q(8, 20)

The distance between any two points is given by the Distance formula,

d=(x, - =Ys)

The distance between the flags P(2, 25),Q(8, 20) is given by,

PQ=/(8-2)° +(25- 20

~J(6y +(5)
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=/61m

Rashmi should post her blue flag in the mid-point of the line joining points P and
Q. Let this point be M(X,y).

By section formula,
[mx, +nx, my, +ny, |

MO ¥)=, | |

m+n m+n |

M(x, y) <! 1(2) +1(8) ’1(25)111(20)]
]

:r2+8 25+ 20 |

22 )

_[10 45]

272}

—(5,22.5)

.. Rashmi should place her blue flag at 22.5 m in the fifth line.

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

Ans: Given that,

The line segment (-3,10) and (6,-8)

The point (—1,6) divides the line segment

To find,
The ratio of dividing line segment
K:1
® & L3
A(-3, 10) P(-1, 6) B(8, -8)

Let the line segment be A(-3,10) and B(6,-8) divided by point P(-1,6) in the

ratio of k:1
By section formula,
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P(x,y) - [ mx, +nx, my, + ny, |
‘L m+n m+n |J
Equating the xterm,
1- 6k —3
k+1
-k -1=6k -3
Tk =2

k=2

7
. The point P divides the line segment AB in the ratio of 2:7

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.
Ans: Given that,

The line segment joining the points A(1,-5) and B(-4,5)

To find,

e The ratio
e The coordinates of the point of division

1Y

Let the ratio be k:1
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By section formula,
mX, + X, my, +ny,
m+n m+n #
k(=4) +1(1) k(5)+1{-5) |
K+l = K+1
L ]
[—4k +1 5k -5

‘\_ k+1 k+1 |J
We know that y coordinate on X axis is zero.
5k -5 0
k+1
5k-5=0
5k =5
k=1
Therefore x axis divides it in the ratio of 1:1
Division point, p _ (—4ﬁ)1+l 5(1)-5)

P(x,y) =

v 141
\ J

:r—4+{5—5j

f 3
[ 20

N
(.T e ratio at which the line segment is divided is 1:1 and the point of division is

—2,0 :
N

6. If (1,2),(4.y).(x.6) and (35) are the vertices of the parallelogram taken

in order, find X and y.
Ans: Given that,
The vertices of the parallelogram are A(1,2),B(4,y),C(x,6),D(3,5)

To find,
The value of x and y
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D(3, 5) C(x, 6)

Al, 2) B4, y)

e The diagonals of the parallelogram bisect each other at O.
e Intersection point O of diagonal AC and BDdivides these diagonals. So O
Is the midpoint of AC and BD.
If O is the midpoint of AC,

NE
1% 8]

\ J
NEPA

\ )

If O is the midpoint of BD,

355y
\ )

Equating the points of O,
X_+1 = Z and
2 2
5+y

4->"Y
2

Finding X term,
x+1_7
2 2

Class X Maths
Chapter 7 — Coordinate Geometry

30



X+1=7
X=6
Finding y term,

The value of x and y are x=6 and y=3

7. Find the coordinates of point A, where AB is the diameter of circle whose
center is (2,-3) and B is (1,4)
Ans: Given that,

e Centeris C(2, -3)

e The coordinate of Biis B(Z,4)

To find,
The coordinate of A

Let the coordinate of A be A(x,y)

C(2, -3)

A(x, y)@ B(1,4)

Midpoint of AB is C(2,-3)and so,
A e i%
2 2
\ )
Equating x term,
X+1

AT 9
2
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X+1=4
X=3
Equating y term,

y+4_ 4
2

y+4=-6

y=-10

. The coordinate of A is A(3,-10)

8.1f A and B are (-2,-2) and (2,-4) respectively, find the coordinates of P

3
such that AP = ?AB and P lies on the line segment AB.

Ans: Given that,

e The coordinates are A(-2,-2) and B(2, -4)

° AP:EAB

7
To find,
The coordinate of P

L]
W
'U"_;J

®

B{2, -4)

~N| w

AB 7
AP 3
From the figure, AB=AP+PB
AP+PB 3+4

AP 3
l+Ezl+i

AP 3
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PB_4

AP 3

~AP:PB=3:4

Thus, the point P(x,y) divides the line segment AB in the ratio of 3: 4

By section formula,
_['mx, +nx, my, +ny, |

P(x,y)= ,

| m+n m+n |J :
P(x.Y) = L"’( e F““%iﬂ‘”J
_[6-8 -12-8]
3 0] |
[
.°.\T_he coordiiates of P is P|(_2,_20\|.

.7

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

Ans: Given that,

The line segment A(-2,2) and B(2,8)

To find,

The coordinate that divides the line segment into four equal parts

° ° & ® ®
A(-2, 2) P P, Py B(2, 8)

Form the figure, P,,P,,P, be the points that divide the line segment AB into four
equal parts.

Point P, divides the line segment AB in the ratio of 1:3, so,

By section formula,
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P(x,y) - [mx, +nx, my, +ny, |

w: m+n m+n y
[1(2) +3(=2) 1(8) +3(2) |
1+05 : 1+3
L ]

_[-4 147

P(x,y) =

_’_|

Rt
=l-1,
L)
Point P,divides the line segment AB in the ratio of 1:1, so,

By section formula,
[mx, +nx, my, +ny, |

PY) =) ’ |
10y ) T 10

F’Z(X,y)=|L i oy }

:(2+(—2) 2+81

| 2 2]

- (05)

Point P,divides the line segment AB in the ratio of 3:1, so,

By section formula,
_['mx, +nx, my, +ny, |

POey)= ’ |
3?“2{2 1(-2) I”r:]3(+8r)] + 1%2) |
P3(X,Y)=‘ 33T 371 |
[6-2 24+2]
BN |
fay 4 |
:(tl’_z_\w
L)
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The cogr inates that divid tligl‘me segment into four equal parts are
) —1,2 ,P,(0,5) and PF 1'

v v

10. Find the area of the rhombus if its vertices are (3,0),(4,5),(-1,4) and

(-2,-1) taken in order. [Hint: Area of a rhombus = E(Product of its
2

diagonals)]
Ans: Given that,

The vertices of the rhombus are A(3,0), B(4,5),C(-1,4) and D(-2,-1)
To find,
The area of the rhombus

D(-2 -1)
The distance between any two points is given by the Distance formula,

d=(x, - =Ys)

Distance between the diagonal AC is given by,

AC\/ +(0-4)

/ 4
m
_J3

16+1
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=45

Distance between the diagonal BD si given by,
BD = (4-(-2)) +(5-(-1))

=J(6) +(6)’
~/36+36
=72

=62

Area of the rhombus = Ex(Products of lengths of diagonals
2

:%xACx BD

:Ex4\ﬂ_x6\/§
2

= 24square units
Exercise 7.3

1. Find the area of the triangle whose vertices are
(i) (2,3),(-1,0),(2,-4)
Ans: Given that,
The vertices of the triangle whose points are A(2,3),B(-1,0),C(2, -4)
To find,
The area of the triangl

Area of the triangle = [ x (y -y )+X (y -y )+X (y -y )1
_|_ 1 2 3 2 3 1 3 1 ZJ
2

Substitute the value of x,,X,,X, in the above formula,

Area of given triangle= i[z(o ~(-4))+-1(-4-3)+2(3-0) |
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:%(8+7+6)

21 :
= __ square units
2

Area of the triangle with vertices A(2,3),B(-1,0),C(2, -4) is 2—21 square units

(i) (-5,-1),(3,-5).(5.2)

Ans: Given that,

The vertices of the triangle whose points are A(-5, -1), B(3, -5),C(5, 2)
To find,

The area of the triang|
Area of the triangle =[x (y —y )+x (y =y )+x (y -y )]

2 1 2 3 2 3 1 3 1 2

Substitute the value of x,,X,,x, in the above formula,

Area of given triangle = i[—S(—S ~(-2))+3(2—(-1))+5(-1-(-5)) |

=%(35+9+2o)

=32 square units
Area of the triangle with vertices A(-5,-1),B(3,-5),C(5,2) is 32 square units.

2. In each of the following find the value of ‘k’, for which the points are
collinear.

(i) (7.-2),(5.1),(3,-k)

Ans: Given that,

The vertices of the triangle are A(7, -2),B(5,1),C(3, —k)

The points are collinear

To find,

The value of k
If the points are collinear, then,
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1
Areaof thetriangle = [x (y -y )+x (y -y )+x (y -y )1=0
EL 12 3 2 3 1 3 1 2J
Substitute the value of x,,X,, X, in the above equation,

%[7(1—k)+5(k—(—2))+3(—2—1)}:0
7—-7k+5k+10-9=0

-2k +8=0

2k =8

k=4

. The value of k is 4

(i) (8.1).(k,~4).(2,-5)
Ans: Given that,
The vertices of the triangle are A(8,1),B(k, —4),C(2, -5)

The points are collinear

To find,

The value of k

If the points are collinelar, then,

Areaof the triangle =[x (y -y )+x (y -y )+x (y -y )1=0
EL 1 2 3 2 3 1 3 1 2 J

Substitute the value of x,,X,,X, in the above equation,

%[8(—4—(—5))+k(—5—1)+2(1—(—4))]=0
86k +10=0

6k =18

k=3

.. The value of k is 3

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.
Ans: Given that,
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The vertices of the triangle are A(0, -1), B(2,1),C(0,3)
To find,

The ratio of areas of two triangles
Area of the triangle =_rX (y -y )+X (y -y )+X (y -y )1

2 1 2 3 2 3 1 3 1 2

[0(1-3)+2(3—(-1))+0(-1-1)]

Area of the triangle ABC =

1
=—(8
0,
= 4square units

A triangle is formed by joining the midpoints of the triangle ABC.
Let D,E,F be the midpoints of the sides AB,BC,CA of the triangle respectively.

o105 !

N -

_(10)
e-050 351
\ )
_(01)
12501591
\ )
-12)
Area of triangle DEF = i[l(Z ~1)+1(1-0)+0(0-2)]
-50)

=1square unit
.. Ratio of the triangle DEF to the ratio of the triangle ABC is 1:4

4. Find the area of the quadrilateral whose vertices, taken in order, are

(-4,-2),(-3,-5),(3,-2) and (2,3)
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Ans: Given that,
The vertices of the triangle are A(-4, -2), B(-3,-5),C(3, -2), D(2,3)
To find,
The area of the quadrilateral ABCD
Join AC so that it forms two triangles ~AABC and AACD
B(-3, -5)

€3, -2)

D2, 3)

1
Areaofthetriangle = [x (y =y )+x (y =y )+x (y -y )]

2 1 2 3 2 3 1 3 1 2
Substituting the value of A(-4,-2),B(-3,-5),C(3,-2) in the above formula,

Area of AABC = %[—4(—5 — (—2)) + —3(—2 - (—2)) + 3(—2 - (_2))]

=%[12+0+9]

21 )
= "“square unit
2
Substituting the value of A(-4, -2),C(3, -2), D(2,3) in the above formula,

Area of AACD = %[—4(—2 - (—3)) + 3(3 - (—2)) + 2(_2 B (_2))}

= %[20 +15+0]

35 .
= __square unit
2
Area of quadrilateral ABCD =Area of AABC +Area of AACD

21 35
= —4 —
2 2
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2

=28 square unit

The area of the quadrilateral ABCD is 28 square units.

5. You have studied in Class IX that a median of a triangle divides it into two
triangles of equal areas. Verify this result for AABC whose vertices are

A(4,-6),B(3,-2) and C(5,2)
Ans: Given that,
The vertices of the triangle are A(4,6), B(3, -2),C(5, 2)

To verify,
The median of the triangle divides the triangle into two triangles of equal areas.

A(4, -6)

B(3, -2) D(4, 0) C(5, 2)
Let D be the midpoint of BC.
D:(sis’—mz\

\ )
(0]
)

= (40)

AD is the median of the ~ABC and it divides the triangle into two triangles.
Area of the triangle =_rx (y -y )+x(y -y )+x (y -y )1

2|_1 2 3 2 3 1 3 1 2

Substituting the values of A(4,6),B(3,-2) and D(4,0) in the above formula,

Class X Maths
Chapter 7 — Coordinate Geometry



Area of AABD = —[4(—2 - 0) + 3(0 - (—6)) + (—6 - (_2))]

= % [-8+18 -16]

1
=—(6
(6)
= 3square unit

Substituting the values of ~ A(4,6),D(4,0),C(5,2) in the above formula,

Area of AADC = %[4(0—(—2))+4(2—(—6))+5(—6—0)]

N I

:%(—8+32—30)

= —3square unit

Area cannot be in negative value. So ignore the negative value.

Both the areas are equal.

-.Median AD of the triangle divides the triangle into two triangles of equal areas

Exercise 7.4

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).
Ans: Given that,
e Aline 2x+y—-4=0
e A line segment joining the point A(2,-2) and B(3,7)
To determine,
The ratio

The given line 2x + y—4 =0 divides the line segment joining the points A(2, —2)
and B(3,7) inaratio of k:1 at the point C
By section formula,
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P(x,y) - ‘rmx +nx, my, +ny, |

’Lkrc?mlz’ km7+n1h21
c)-) (3)+3(2) W7} - )J
_[3k+2 7k-2]]

||_k+1’ k+1 |J

The point C also lies on the line 2x +y—-4=0
Substituting the value of C(x, y) in the given line, we get,

2(3£§ +f\+(7lk4r]ﬂ_4:0
\ )\ )
By solving this, we get,
6k +4+7k-2-4k -4
k+1
9k-2=0

k=2

9
.. The ratio in which the line 2x+y -4 =

A(2,-2) and B(3,7) is 2:9 internally.

=0

o divides the line joining two points

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

Ans: Given that,

The points A(x,y),B(1,2),C(7,0)

The points are collinear

To find,
The relation between x and y

Since the given points are collinear, then the area of the triangle formed by these

points is equal to zero.
Area of the triangle = rX (y -y )+X (y -y )+X (y -y )1

2 1 2 3 2 3 1 3 1 2
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Substituting the above points in the above formula, w get,
Area = %[x(z ~0)+1(0-y)+7(y-2)]

f[zx ~y+7y-14]=0

2

2X+6y-14=0
X+3y—-7=0
.. The relation between x and y is x+3y—-7=0

3. Find the center of the circle passing through the points (6,-6),(3,-7) and
(3,3).

Ans: Given that,

Center passing through the points A(6, —6),B(3, —7),C(3,3)

To find,

The center of the circle

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

C(3, 3)

Distance from center O to the points A,B,C is the same since they form the radius
of the circle.
The distance between any two points is given by the Distance formula,

d:\/(xl—xz)2 +(yl—y2)2

OA=\/(x-6) +(y+6)
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OB = (x=3) +(y+7)

OC = (x—=3) +(y-3)’
Equate OA =0B since it represents radius

J(X=6) +(y+6) =(x=3) +(y+7)

Squaring on both sides and solving them, we get,

X*+36 12X + Yy +36+12y =X* +9—6X + y* + 49 +14y
—6Xx -2y +14=0

X+y=7 L (1)
Similarly, OA =0C since it represents radius

J(x=6) +(y+6) =(x—=3) +(y-3)

Squaring on both sides and solving them, we get,
X*+36 12X + Y +36+12y = X* +9—6X +Yy* +9 -6y
—6X +18y +54 =0

-3X+9y=-27 . (2)
By adding (1) and (2), w get,

10y =-20

y=-2

Substituting y=-2 in the equation (1), we get,
3X—2=7

3x=9
X=3

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

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

coordinates of the two other two vertices
Ans: Given that,

The two opposite vertices of the square are A(1,-2) and C(3,2)
To find,
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The other two coordinates
Let ABCD be a square having the vertices A(-1,2),B(x,,Y,),C(3,2),D(x,,Y,)

A(-1, 2) B(x,y)

D(x, ) C(3, 2)

We know that,

Sides of a square are equal
AB=BC
The distance between any two points is given by the Distance formula,

d:\/(xl—xz)2 +(y1—y2)2

The distance between AB and BC is given by,

JOx=1) +(y—2) ={(x=3) +(y-2
Squaring on both sides and solving them, we get,
X4+ 2X +1+ Y — 4y + 4 =X +9—-6X+ Y’ + 44y
8x =8

x=1

We know that,

All interior angles in a square are of angle 90°
Consider ~AABC,

By Pythagoras theorem,

(AB)’ +(BC) =(AC)

Distance formula is used to find the distance of AB,BC,AC and substituting them
in the Pythagoras theorem,

(Vwsay s (y-2 ) +(Jla-3+ (v-2r|

2

-(Js+17 (=27
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A+y' +4—-4y+4+y' —4y+4=16

2y* +16 —8y =16

2y*—8y =0

2y(y-4)=0

y=0or4

.. The other two vertices are B(1,0) and D(1,4)

5. The class X students of a secondary school in Krishinagar have been
allotted a rectangular plot of land for their gardening activity. Saplings of
Gulmohar are plotted 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 following figure.
The students are to sow seeds of flowering plants on the remaining area of the
plot.

NI A e .
¥ N S

b y i il - D RS B
P o BE S0 QR N U IR R G S G

Telelatetalels:

“OF:
T
1

AL 2 3 4 78910 D

(i) Taking A as or|g|n flnd the coordinates of the vertices of the triangle
Ans: Given that,
e Saplings are plotted 1 m from each other
e By taking A as origin, To find the coordinates of the vertices of the
triangle
e From the diagram, it can be observed that the coordinates are

P(4,6),Q(3,2),R(6,5)
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1
Areaof the triangle =[x (y -y )+x (y -y )+x (y -y )l
EL 1 2 3 2 3 1 3 1 2J
Substitute the values of P,Q,R in the above formula, we get,

Area of triangle PQR = %[4(2 ~5)+3(5-6)+6(6-2)]

= %[—12 -3+ 24]

9 )
=~ square unit
2
.. The coordinates are P(4,6),Q(3,2),R(6,5)

(ii) What will be the coordinates of the vertices of M PQR if C is the
origin? Also calculate the areas of the triangles in these cases. What do you
observe?
Ans: Given that,

e Saplings are plotted 1 m from each other

e Taking C as origin, CB as xaxis, CD as y axis

e From the diagram, it can be observed that the coordinates are

P(4,6).Q(3,2).R(6.,5)
Area of the triangle = [ (y -y )+X (y -y )+X (y -y )1
2 1 2 3 2 3 1 3 1 2

Substitute the value of P,Q,R in the above formula, we get,

Area of the triangle PQR = i[12(6 ~3)+13(3-2)+10(2-6) ]

= %[36 ~13+40]

9 :
= _ square unit
2
.. The coordinates are P(4,6),Q(3,2),R(6,5)

The area of triangles are the same in both cases.
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6. The vertices of a AABC are A(4,6),B(1,5) and C(7,2). A line is drawn to

intersect sides ABand AC at D and Erespectively, such that __— AD AE _1

AB AC 4
Calculate the area of the AADE and compare it with the area of AABC.

(Recall the converse of basic proportionality theorem and Theorem 6.6 related
to Ratio of areas of two similar triangles.)
Ans: Given that,
e The vertices of ~ABC are A(4,6), B(1,5),C(7, 2)
e AD AE 1
AB AC 4
e To calculate the area of ~ADE and compare it with ~ABC

A4, 6)

B(1, 5) C(7,2)

From the diagram, we observe that D and E are the mid-points of AB and AC
respectively so that they divide the line segment AB and AC in the ratio of 1:3
By section formula,

P(x,y) - ‘fmx +nx, my, +ny, |

) S oy )
D(X,Y)=L 3 T3 ]

[1+12 5+18]
4 )
(13 23]

a4
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|1(7) +3(4) 1(2) +3(6) |
I+5 1+5

L ]
_[7+12 2+18]

e T4
_[19 20]

Laa) 1
Area of the triangle = [ (y—y )+X (y —y)+x (y -y ﬂ

(23 20W+13(2o \ . 19( 23)]
- |+ 4' 4 =6+ ] 6-
(7))

E(x.y)=

~ADE =_—
2

2l 4 16
_1[67-52]
ol 16 |
B 16 J
= ___square unit.
32

Area of AABC = §[4(5— 2)+1(2-6)+7(6-5)]|

Area of 1 { 4

- (12-447)

15 )
=__ square unit
2
Thus the ratio of areas of ~AADE to AABC is 1:16

If a line segment in a triangle divides its two sides in the same ratio, then the line

segment is parallel to the third side of the triangle. Thus these triangles are similar
to each other.

And the ratio between the areas of two triangles will be equal to the square of the

ratio between the sides of the triangle.

.. The ratio between the areas of the ~AADE and ~ABC is 1:16
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7.Let A(4,2),B(6,5) and C(1,4) be the vertices of the AABC

(i) The median from A meets BC at D. Find the coordinates of point D
Ans: Given that,

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

To find,

The coordinates of point D

A4, 2)

B(6,5) D C(1, 4)

Let AD be the median of the given triangle.
So median D is the midpoint of BC

D( ) (6+1 5+4\|
\ 2 2 )
79
:(E'E)
.. The coordinate of D is (2 2)

(if) Find the coordinates of point P on AD such that AP:PD=2:1
Ans: Given that,

A(4,2),B(6,5),C(1, 4) are the vertices of the given triangle.
AP:PD=2:1

To find,

The coordinate of P
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2:1
@ @ .

s > o, 3

Point P divides AB intheratioof m:n=2:1
By section formula,
P(x,y) - [mx, +nx, my, +ny, |

_ - |
hz@ju@) gmjﬁlj(zﬂ|
P(x,y) =l \")

} 2+1 | 2+1 ’
L [
[7+4 9+2]
_VLT’TM
g3

\ / 11 11)

.. The coordinates of P is P( A
\? 3

(iii) Find the coordinate of point Q and R on medians BE and CF
respectively such that BQ: QE=2:1and CR : RF =2 :1. What do you
observe?

Ans: Given that,

A(4,2),B(6,5),C(1,4) are the vertices of the given triangle.
BQ:QE=2:1

CR:RF=2:1

To find,

Coordinate of Q and R
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21

@ L4 @
B(6, 5) o ES 3

2
4to find the coordinate of E

Median BE of the triangle will divide the side AC in two equal parts.
So E is the midpoint of AC

: Vizl,zjfj
_(26
2'2
= 2,3
N,

Q divides BE in the ratio of 2:1
By section formula,
P(x,y) = ‘rmxz + XMy, +ny, T|
S ASUPLELEE
+1(6)
oty & g
2+1 1 2+1

‘L I
:F5+6 6+5 |

Median CF divide AB in the ratio of 2:1.
So F is the midpoint of AB

1438 357
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119 7)
fs7)

N

By section formula,
P(x,y) - [ mx, + nx, my, + ny, |

‘[ m+n lznﬂn
| 2(5)+1(1) 1(‘4) |

R(x,y):

2+1 2+1

T

[10+1 7+4]
3 3 |
j}l,l,l;,ﬂ
v
The coordinates of Q and that of R |s| |

\ )

[11 11)

(iv) What do you observe?
Ans: Given that,

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

Form the above observation, we found that the coordinates of P,Q,R are all
same. So, all these points are representing the same point on the same plane
which is the centroid of the triangle.

(v) If A(x,.y,).B(x,y,) and C(x,,y,) are the vertices of AABC, find the

coordinates of the centroid of the triangle.
Ans: Given that,

A(x,Y,),B(X,,y,)and C(x,,y,) are the vertices of the ~ABC
To find,
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The coordinate of the centroid of the triangle
Median AD divides the side BC into two equal parts. So D is the midpoint of

BC
DX %% Yasys ]
\ )

Let the centroid of this triangle be O and O divides the side AD in the ratio of
2:1

By section formula,

fmx +0X, My, + ny, |

P(x,y) = |

m+n

't Nm 2 % \+1(x ) 2#}’2 Jiy3\|+1(x )1‘

o(x, y)—| |

‘ 2+1 2+1 }

L [
X% +% Yy, 4y, |
T

The centroid of the triangle ABC with vertices A(X,,Y,),B(X,,¥,),C(X,,Y,) is
[ X, + X, + X, VitV +Y, |

E 3|

8. ABCD is a rectangle formed by the points A (-1,-1),B(-1,4),C(5,4) and
D(5, -1) . P,Q,R and S are the midpoints of AB,BC,CD and DA

respectively. Is the quadrilateral PQRSa square? A rectangle? Or a

rhombus? Justify your answer.
Ans: Given that,

A(-1,-1),B(-1,4),C(5,4), D(5,-1) are the vertices of the rectangle.
To find,
If PQRS is a square or rectangle or rhombus
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Ai-1,-1)  P(=1, =) B{-1, 4)

S(2, Q(2, 4)

D(5, -1) R(5,

Form the figure,
P is the midpoint of AB

oo 41
2 3
:(_2’2\

)

Kr 145 iﬁ\
\

(5+5 4+ (- 1)\

( ’BWZ 2 )

;U

\ )
(445 171
\ )
-(2-1)
The distance between any two points is given by the Distance formula,
d=/(x, - =Y,

Distance between the points P and Q is,

Class X Maths
Chapter 7 — Coordinate Geometry



PQ=[( 1—2)Z+G—4JZ

25
4

©
+

1

4
Distance between the points Q and R is,

QR:\/(2—5)2+(4—§T

4

Distance between the points R and S is,

RS= \/(5—2)2 +(g+1)2

Distance between the points S and P is,

SP= \/(2 +1)" + (-1-2}2

61

4
Distance between the diagonals P and R is,
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=6

Distance between the diagonals Q and S is,
QS=4(2-2) +(4+1)

=5

From the above calculation, we observe that all sides of the quadrilateral are of the
same length but the diagonals are different lengths.
..PQRS is a rhombus.
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