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Exercise 13A

Question 1.

Calculate the co-ordinates of the point P which divides the line segment joining:
(YA (1, 3) and B (5, 9) in the ratio 1: 2.

(i) A (-4, 6) and B (3, -5) in the ratio 3: 2.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-13-secti
on-and-mid-point-formula/
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(i) Let the co-ordinates of the point P be [x, y).

y o MaXz + MpXy _ Ix3+2x1 7
ITI1+ITI2 1+2 3
My + Meyy 1x9+2x3 15
'i:,l'= = =—-=5
m1+m2 1+2 3

Thus, the co-ordinates of point P are [%, 5] .

(ii} Let the co-ordinates of the point P be (x, y).
o o MaXp + MpXy 3x3+2x(-4) -
my + Ms S+ 2 5

My +mpy;  3x(-5)+2x6 -3

¥= My +m, 242 5
Thus, the co-ordinates of point P are [é, -E

)

In what ratio is the line joining (2, -3) and (5, 6) divided by the x-axis.

Question 2.

Solution:

Let the line joining points A (2, -3) and B (5, 6) be divided by point P (x, 0) in the ratio k: 1.

_k*:‘z’f‘h
L k+1
O=kx6+1x(—3)
k+1
O=6k-3
5 ¢
K5

Thus, the required ratio is 1: 2.
Question 3.

In what ratio is the line joining (2, -4) and (-3, 6) divided by the y-axis.

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-13-secti

on-and-mid-point-formula/

€IndCareer



https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-13-section-and-mid-point-formula/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-13-section-and-mid-point-formula/

€IndCareer

Solution:
Let the line joining points A (2, -4) and B (-3, 6) be divided by point P (0, y) in the ratio k: 1.

kX + g
okl
kx(-3)+ 1x2
ki1
-3k + 2

Il

0
0
k

1l
Ll ra

Thus, the required ratio is 2: 3.
Question 4.

In what ratio does the point (1, a) divided the join of (-1, 4) and (4, -1)? Also, find the value of a.

Solution:

k 1
A(-1, 4) ,:':.(14 a)

B(4 -1)
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Let the point P (1, a) divides the line segment AB in the ratio k: 1.
Using section formula, we have:

1=ﬁ
TR T
=k+1=4d -1
= 2=7k
2
=k==_,.[1
2 [
-k +4
8=
K1
=:«pa=%—+1 [from(ij
3
i0
=___ =72
= a G

Hence, the requiredratiois 2: 3 and the value of ais 2.

Question 5.

In what ratio does the point (a, 6) divide the join of (-4, 3) and (2, 8)? Also, find the value of a.
Solution:

Let the point P (a, 6) divides the line segment joining A (-4, 3) and B (2, 8) in the ratio k: 1.

Using section formula, we have:
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6=8k+3’
k+1
= B4+ 6=8Kk4+3
=3 =2k
i
=b-l<L—E [1)
=:.~a=2k_4
k41
2}(%—4
= a= §+1 (from(i)]
2
_ 2
= 8= =

Hence, the required ratiois 3. 2 and the value of ais m%

Question 6.

In what ratio is the join of (4, 3) and (2, -6) divided by the x-axis. Also, find the co-ordinates of
the point of intersection.

Solution:

Let the point P (x, 0) on x-axis divides the line segment joining A (4, 3) and B (2, -6) in the ratio
k: 1.

Using section formula, we have:
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6k + 3
Oy e

k+1
O=-6k+3

1
k=§

Thus, the required ratio is 1: 2.
Also, we have:

XK+ 4
T ka+tl

_2x%+4

2O

3
: . . . . 10
Thus, the required co-ordinates of the point of intersection are = 0.

X

Question 7.

Find the ratio in which the join of (-4, 7) and (3, 0) is divided by the y-axis. Also, find the
coordinates of the point of intersection.

Solution:
Let S (0, y) be the point on y-axis which divides the line segment PQ in the ratio k: 1.
Using section formula, we have:

k 1
P(-4,7) S (0, v)

Q(30)
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A -4
= kg1
=l =]
4
=3 9
_0+7
y_k+1
7
?:z (from(i)]
3
y=3

Hence, the requiredratiois 4:3 and the required point is $(0,3).

Question 8.

Points A, B, C and D divide the line segment joining the point (5, -10) and the origin in five equal
parts. Find the co-ordinates of A, B, C and D.

Solution:

; ! } ; J i

p A B C 0O
{5, -10) (0, 0)
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Point A divides PO in the ratio 1: 4.
Co-ordinates of point A are:

[1x0+4x5 1x0+4x{—10)) [ 40]-(4—8]
T 1+4 :

Point B divides PO in the ratio 2: 3.
Co-ordinates of point B are:

2x0+3x5 2x0+ 3x(-10)
B4y ¢ 2+3
Point C divides PO in the ratio 3: 2.

(13 30]-(3,-6)
5'5

-

Co-ordinates of point C are:

[3x0+2x5 3x0+2x(-10j] 10 -20

£2)-a9

!

T i T 3+2

Point D divides PO inthe ratio 4: 1.
Co-ordinates of point D are:

4x0+1x5 4x0+ lx{—iO} 5 - =2
i 441 RG 5 :

Question 9.

The line joining the points A (-3, -10) and B (-2, 6) is divided by the point P such that PBAB=15
Find the co-ordinates of P.

Solution:

Let the co-ordinates of point P are (x. y).

A P R
(-3, -10) (x, v) (-2, 6)
Given;PB . AB=1:5
S PB:PA=1:4
Coordinates of P are
R [ e s G Bt o 1><(—1m)]=[_1_1_411_4]
5 5 53

Question 10.
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P is a point on the line joining A (4, 3) and B (-2, 6) such that 5AP = 2BP. Find the co-ordinates
of P.

Solution:
5AP =2BP
AP _2
BF 5

The co-ordinates of the point P are
2x(-2)+5x4 2x6+5x3
2+5 Y 2+5

16 27
207

Question 11.

Calculate the ratio in which the line joining the points (-3, -1) and (5, 7) is divided by the line x =
2. Also, find the co-ordinates of the point of intersection.

Solution:
The co-ordinates of every point on the line x = 2 will be of the type (2, y).

Using section formula, we have:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-13-secti
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% o Hm1x5+ M x (~3)
- my +m,
5 Sy = 3m.
My + My
2my + 2m, = Smy - 3m,
m_>
m, 3
Thus, the required ratio is 5: 3.
_myx7+mpx(-1)

My + My
S5x7+3x(-1)
T 543
35-3
=3
32
":’=§=4

Thus, the required co-ordinates of the point of intersection are (2, 4).

Question 12.

Calculate the ratio in which the line joining A (6, 5) and B (4, -3) is divided by the line y = 2.
Solution:

The co-ordinates of every point on the line y = 2 will be of the type (x, 2).

Using section formula, we have:
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~ my x(=3)+my x5

! my + My

5. -3y + Sms
My + M

2my + 2my, = =3y + 5m;

Smy = 3m,

my 3

m, 5

Thus, the required ratio is 3: 5.

Question 13.

The point P (5, -4) divides the line segment AB, as shown in the figure, in the ratio 2: 5. Find the
co-ordinates of points A and B.

y

A
0

O

< > x

P(5,-4)

Solution:
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Point A lies on x-axis. So, let the co-ordinates of A be (x, 0).
Point B lies on y-axis. So, let the co-ordinates of B be (0, y).
Pdivides AB in the ratio 2: 5.

We have:
v I"I"I1><2+ mle
m1+ mz
5. 20+ 5y x
245
<t
B
Z
X =7

Thus, the co-ordinates of point A are (7, 0).
_ MYz + MaYy

4

m1+m2
4. 2xy+5x0

2+ 5

)

F
oY
£ 7
=-14

Thus, the co-ordinates of point B are (0, -14).

Question 14.

Find the co-ordinates of the points of trisection of the line joining the points (-3, 0) and (6, 6).
Solution:

Let P and Q be the point of trisection of the line segment joining the points A (-3, 0) and B (6, 6).

So, AP =PQ=QB

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-13-secti
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We have AP:PB=1:2
Co-ordinates of the point Pare

[1x6+2x(—3) 1x6+2x0]
1+2 . 1+2

-(5523)
33

= (Da 2]
Wehave AQ: QBE=2:1
Co-ordinates of the point Q are

(2):; 6+1x(-3) 2x6+ .’lxD)

241 ; 21

53]
3' 3

- (3,4)

Question 15.

Show that the line segment joining the points (-5, 8) and (10, -4) is trisected by the co-ordinate
axes.

Solution:

Let P and Q be the point of trisection of the line segment joining the points A (-5, 8) and B (10,
-4).

So,AP=PQ=QB
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We have AP: PB = 1:2

Co-ordinates of the point P are

[1:-:;10-4- 2x(-5) 1x(-4)+ 2::8]
1+2 4 1+2

) [1D~ 10 12]

3 "3
= (0.4)
So, paint P lies on the y-axis,
Wehave AQ:QB=2:1
Co-ordinates of the point G are

[2x 10+ 1x(=5) 2x(-4)+ 1x8]

2+1 ¢ 2+ 1
Z0-5 -8+ 8
“( 3 ' 3 ]
=(5,D]

So, point Q lies on the x-axis.
Hence, the line segment joining the given points A and B is trisected by the co-ordinate axes.
Question 16.

Show that A (3, -2) is a point of trisection of the line-segment joining the points (2, 1) and (5, -8).
Also, find the co-ordinates of the other point of trisection.

Solution:
Let A and B be the point of trisection of the line segment joining the points P (2, 1) and Q (5, -8).

So, PA=AB =BQ

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-13-secti
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We have PA: AQ = 1: 2
Co-ordinates of the point A are

{1x5+ 2x2 1x(-8)+ 2x IJ
1+2 1+2

Q =h
-(3%)
=(3-2)
Hence, A (3, -2) is a point of trisection of PQ.

Wehave PB:BQ=2:1
Co-ordinates of the point B are

{2x5+1x2 2x(~—8}+1x1]
Zal 2+1

=(10+ 2 -16+ 1]

3 * 3
= (4,-5)
Question 17.
IfA=(-4,3)and B = (8, -6)
(i) Find the length of AB.
(i) In what ratio is the line joining A and B, divided by the x-axis?

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-13-secti
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(i A(-4,3) and B (8, -6)
ﬂ.B=J(x2 - xl)z + (v - 1’1)2
- {8+ 4F + (-6-3F

= J144 + 81
= +f225

= 15units

(ii) Let P be the point, which divides AB on the x-axis in the ratiok : 1.
Therefore, y-co-ordinate of P=0.

-tk + 3

sy D E 0
k +1
=-6k+3=0

..—.>k=.j;
2

. Required ratio is 1: 2.

Question 18.

The line segment joining the points M (5, 7) and N (-3, 2) is intersected by the y-axis at point L.
Write down the abscissa of L. Hence, find the ratio in which L divides MN. Also, find the
co-ordinates of L.

Solution:

Since, point L lies on y-axis, its abscissa is 0.

Let the co-ordinates of point L be (0, y). Let L divides MN in the ratio k: 1.

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-13-secti
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Using section formula, we have:

- kx(-3)+ 1x5

k+ 1
-3 +5
S
-3k+5=0
5
e
3

Thus, the required ratiois 5: 3.

Kx2+1xnT

Ll K 41

Question 19.

A(2,5),B (-1, 2) and C (5, 8) are the co-ordinates of the vertices of the triangle ABC. Points P
and Q lie on AB and AC respectively, such that AP: PB = AQ: QC = 1: 2.

(i) Calculate the co-ordinates of P and Q.
(if) Show that PQ = 1/3 BC.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-13-secti
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(i) Co-ordinates of P are

1% (=14 2%2 1x2+2%5
1+2 G

-(33)
- (1,4)

Co-ordinatesof Q are

{1x5+2x2 1x8+ 2:-(5)

1«2 1+2
9 18
(5%
= (3,6)
(i} Using distance formula, we have:
BC= {5+ 1F +(8-2F =36+ 36 =642

PQ= J3-1F +(6-4F = A+ 4=22

1
Hence, POQ = Z BC.
e 3

Question 20.

A (-3, 4),B (3, -1) and C (-2, 4) are the vertices of a triangle ABC. Find the length of line
segment AP, where point P lies inside BC, such that BP: PC = 2: 3.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-13-secti
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BP:PC=2:3

Co-ordinatesof P are
2x(-2)+3x3 2x 4+ 3x(-1)

( 2+ 3 ' 2+ 3 ]
[-4+ 9 8- 3)

L8 5

=(1,1)

Using distance formula, we have;

AP = \f(1+3F +(1- 4F = J16+9 = \B5 = S units

Question 21.

The line segment joining A (2, 3) and B (6, -5) is intercepted by x-axis at the point K. Write down
the ordinate of the point K. Hence, find the ratio in which K divides AB. Also, find the
co-ordinates of the point K.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-13-secti

on-and-mid-point-formula/

€IndCareer



https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-13-section-and-mid-point-formula/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-13-section-and-mid-point-formula/

€IndCareer

Since, point K lies on x-axis, its ordinate is O,
Let the point K (x, 0) divides AB in the ratio k: 1.

We have,
e kx(-5)+1x3
k+1
-5+ 3
' (oo
k+1
3

g

Thus, Kdivides AB in the ratio 3: 5.
Also, we have:

~ kx6+1x2
2 k+1

§x6+2

5 2 2
Thus, the co-ordinates of the point K are [3%, O].

Question 22.

The line segment joining A (4, 7) and B (-6, -2) is intercepted by the y-axis at the point K. Write
down the abscissa of the point K. Hence, find the ratio in which K divides AB. Also, find the
co-ordinates of the point K.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-13-secti
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Since, point K lies on y-axis, its abscissais 0.
Let the point K (0, y) divides AB in the ratio k: 1.

We have,
o kx(-6)+ 1x4
|
-6k +4
Chin
k+1
4 2
Kwg=3

Thus, K divides AB in the ratio 2: 3.
Also, we have:

_kx(=2)+1x7
k+1
-k +7

k +1

—2}:%4-?

y=—
%+1
_44 21
Y5
gy
“5

Thus, the co-ordinates of the point K are [OJ g)

Question 23.

The line joining P (-4, 5) and Q (3, 2) intersects the y-axis at point R. PM and QN are
perpendiculars from P and Q on the x-axis. Find:

(i) the ratio PR: RQ.
(i) the co-ordinates of R.

(iii) the area of the quadrilateral PMNQ.
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Solution:

P (-4, 5)

Q (3, 2)

4 3 -2 -1
<5 R T >
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(i] Let point R (0, y) divides PQ in the ratio k: 1.
We have:
_kx3+1x(-4)
- k + 1
*-4

+1
-4

oo O
[
LW B %x

Thus, PR:RQ=4:3
(i) Also, we have:

Y_kx2+lx5
N k+1
X +5
k+1

2xi+5
_ 3
=32
=+1
3
8+ 15
L ve:
|23
yoerg

Thus, the co-ordinates of point R are [D g] )

(iii) Area of quadrilateral PMNQ
x(PM+ QN) x MN

w(5+2) %7

i =7

IU I—*Mh—*l\.ﬂl—*

= 24.5 sq units

Question 24.
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In the given figure, line APB meets the x-axis at point A and y-axis at point B. P is the point (-4,
2) and AP: PB = 1: 2. Find the co-ordinates of A and B.

Solution:

Given, A lies on x-axis and B lies on y-axis.

Let the co-ordinates of A and B be (x, 0) and (0, y) respectively.
Given, P is the point (-4, 2) and AP: PB = 1: 2.

Using section formula, we have:

;1x0+2xx
S 1+2
_2X
3

_ =4x3
T
Also,
2=1xv+2x0
1+2

-4

-4

% -6

2
Y

T L=<
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Thus, the co-ordinates of points A and B are (-6, 0) and (0, 6) respectively.
Question 25.
Given a line segment AB joining the points A(-4, 6) and B(8, -3). Find:
(i) the ratio in which AB is divided by the y-axis
(i) find the coordinates of the point of intersection
(iii) the length of AB
Solution:
(i)
Let the required ratio be my : m,
Consider A (-4,6) = {xy, y,) ;B (8,-3) = (%5, ¥5] and let

P (%,y) be the point of intersection of the line sement

and the y-auxis.
By section formula, we have,

g M %, + Mm%, s M, Y, + Moy,
My +m, my +ms
8m, — 4m -3m, + 6m

s R 2 y= 1 2
m,+m, m,+m,

The equation of the y-axis is k=0
8m, - 4m

::;;-::_1_.%:[‘1
My + Mo,

=8m; -4m, =0
= 8my = 4m.,

m, 4
m, 8
m

::>_1= l
m, 2
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i

JElh'rJ-:u*n the previous subpart, we have,
my; 1

m, 2

= m, =k and m, = 2k, where k

Is any constant.

Also, we have,

=3 8m1-4m2 =0 -3m1+6m2
My +ms, ] my +m,
i Bxk-4x2k _=3xk +6x2k
kg F RS k + 2k
Bk -8k __ -3k + 12k
e S . ¥=
3k 3k
:}H—E F-%
2%’ 2%

=KX=0 y=3
Thus, the point of intersection is P (ﬂ, 3)

(ifi)
The length of AB = Distance between two points 4 and B.
The distance between two given points

Afxy v,) and B (x,, v,) is given by,

Distance hE:J{xz = 1)2 + {‘:“2 = "h}z

- JB+ 49 +(-3-6)°

- J(12)° + (9)
- Ji55781
_ oot

15 units

Question 26.

If P(-b, 9a — 2) divides the line segment joining the points A(-3, 3a + 1) and B(5, 8a) in the ratio
3: 1, find the values of a and b.
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Solution:
Take (x1,y4)=(-3,3a+1); (X2, y-) = B(5, 8a) and
(Xa y) = (_b! ga - 2)

Here m; =3 and m, =1

+ - N
Coordinate of P(x,y) = :mlx? MaX; MiYs + MaY;
L My + My my=m;
My = My m;, = My
3x5 +1x(-3) 3x 8a-+1(3a-1]
= -b= 31 and 9a - 2 = T
= —b- 273 adoa -2- 24'3_3‘3_1
= —-4b = 12 and 36a -8 = 27a =1
= b=-3 and 9a = 9
a=1and b=-3

Exercise 13B

Question 1.

Find the mid-point of the line segment joining the points:
(i) (-6, 7) and (3, 5)

(i) (5, -3)and (-1, 7)

Solution:

(N A(-6,7) and B (3, 5)
r‘—- -
Mid-point of AB = 6"3,?*5]-[_3 6)

i 2 2
(i A(5,-3)and B (-1,7)

r’ — —
Mid-point ofap=[ 2L 3”]-(2,2]
TE T 2
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Question 2.

Points A and B have co-ordinates (3, 5) and (x, y) respectively. The mid-point of AB is (2, 3).
Find the values of x and y.

Solution:

Mid-point of AB=(2, 3)

3+x 5
=:3+x=2 and 5;F=3
=3+x=4 and S+y=6
=>x=1 and y=1
Question 3.

A (5, 3), B (-1, 1) and C (7, -3) are the vertices of triangle ABC. If L is the mid-point of AB and M
is the mid-point of AC, show that LM = 1/2 BC.

Solution:

Given, L is the mid-point of AB and M is the mid-point of AC.
Co-ordinatesof L are

{ —
5 1*3+ll'[2’2)
R

Co-ordinates of M are

¢
5+?J3_3]-(6J0)
2 &

Using distance formula, we have

BC = (7+ 1) +(-3-1F =M=@=4ﬁ
LM= (6 -2 +(0-2F =16+ 4= /20 =25

Hence, LM = %Bc

Question 4.
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Given M is the mid-point of AB, find the co-ordinates of:
()A;ifM=(1,7)and B = (-5, 10)

(i) B; ifA=(3,-1)and M = (-1, 3).

Solution:

(i] Let the co-ordinates of A be {x, y).

-5 y+ 10

sl |22

( )[2 2]
¥ =5

and 7=

i v+ 10

=2=x-5 and 14=vy+10

=x=7 and v=4
Hence, the co-ordinates of A are (7, 4).
(ii) Let the co-ordinates of B be (x, y).

(-13)- (3;(’-—1; y]

and 3=

34+ X% -1+vy

2
=>-2=3+x and 6=-1+y

=x=-5 and y=7
Hence, the co-ordinates of B are (-5, 7).

=>-1=

Question 5.

P (-3, 2) is the mid-point of line segment AB as shown in the given figure. Find the co-ordinates
of points A and B.
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P(-3,2)

3 B Eax

Solution:

Point A lies on y-axis, so let its co-ordinates be (0, y).
Point B lies on x-axis, so let its co-ordinates be (x, Q).
P (-3, 2) is the mid-point of line segment AB.

L (-32)= [O-r— X W# 0]

ST
gy [ X ¥
=¢32)- (5.4
=-3=% and 2-X
2 2

=~6=X and 4=y
Thus, the co-ordinates of points A and B are (0, 4) and (-6, 0) respectively.

Question 6.

In the given figure, P (4, 2) is mid-point of line segment AB. Find the co-ordinates of A and B.
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B
P (4, 2)
r
9 A s
Solution:

Point A lies on x-axis, so let its co-ordinates be (x. 0).
Point B lies on y-axis, so let its co-ordinates be (0, y).
P (4, 2) is mid-point of line segment AB.

) _[(x+0 O+y
(4P23_[ 2 ! 2 ]

::»4=% and 2=%

=8=x and 4=y
Hence, the co-ordinates of points A and B are (8, 0) and (0, 4) respectively.

Question 7.

(-5, 2), (3, -6) and (7, 4) are the vertices of a triangle. Find the lengths of its median through the
vertex (3, -6)

Solution:
LetA (-5, 2), B (3, -6) and C (7, 4) be the vertices of the given triangle.

Let AD be the median through A, BE be the median through B and CF be the median through C.
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B D 7
We know that median of a triangle bisects the opposite side.
Co-ordinates of point F are
-5+3 2-6)_(-2 -4 _ (-1,-2)
2 2 2 2
Co-ordinates of point D are
3+ ?,_6+ 4] _ 1_0,2 _ (5,-1)
2 2 22

Co-ordinates of point E are

(55725%)- (5:5)- 0

The median of the triangle through the vertex B(3,-6) is BE

Using distance formula,

BE = \(1- 37 + (3+6)° = y4+ 81 =85 =9.22

Question 8.

Given a line ABCD in which AB = BC = CD, B = (0, 3) and C = (1, 8). Find the co-ordinates of A
and D.

Solution:
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A B » D
(0, 3) (1,8)

Given, AB=BC=CD
So, B is the mid-point of AC. Let the co-ordinates of point A be (x, y).

- (0,3)= x+1py‘+8]
©3) [2 :

X+1 v+ 8

=0= and 3=

=0=x+1 and 6=vy4+8
=>-1=x and -Z2-=vy

Thus, the co-ordinates of point A are (-1,-2).
Also, C is the mid-point of BD. Let the co-ordinates of point D be (p, g).

) O+p 3+’:|J
wa 1J8= J
(1,8 [2 :

0+p and 8=

3+q

=1=

=2=0+p and 16=3+q

=2=p and 13=g
Thus, the co-ordinates of point D are (2, 13).

Question 9.

One end of the diameter of a circle is (-2, 5). Find the co-ordinates of the other end of it, if the
centre of the circle is (2, -1).

Solution:
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We know that the centre is the mid-point of diameter.
Let the required co-ordinates of the other end of mid-point be [x, y).

-2+ X S+ vy
sty :
2-1) [ . 2]

-2+ X - _l=5+yr

2=

=4=-2+xand -2=5+vy

=6=x and -7=vy
Thus, the required co-ordinates are (6, -7).

Question 10.

A(2,5),B(1,0), C (-4, 3)and D (-3, 8) are the vertices of a quadrilateral ABCD. Find the
co-ordinates of the mid-points of AC and BD.

Give a special name to the quadrilateral.

Solution:

Co-ordinates of the mid-point of AC are

£=_ N £ 3
2-4 5+3)_(-2 8)_(; 4
L 2 2 3 AL2TE
Co-ordinates of the mid-point of BED are

¢ k! ¢ k'
1_3 O+8 _2 8 -(_1J4)

! - _It m—
\ 2 2 b N2 4
5ince, mid-point of AC = mid-point of BD
Hence, ABCD is a parallelogram.

Question 11.

P (4, 2) and Q (-1, 5) are the vertices of a parallelogram PQRS and (-3, 2) are the co-ordinates
of the points of intersection of its diagonals. Find the coordinates of R and S.

Solution:
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P(4,2) Q(-1,5)

(-3.2)

S ::a,h} R‘{u,vl

Let the coordinates of R and S be (xy) and (a,b) respectively.
Mid-point of PR is O.

2 0(-32) = 0[4; i 1”)

2
4+>< 2+
-0
i,
b=4+xd4=2+y
¥==10 y=2

Hence, R =(-10,2)
Similarly, the mid-point of 5Q is O.

1 b+5
22 g =
- O(-3,2) [2 2]
- | b+5
e T
-6=a-1,4=b+5
a=-5b=-1

Hence, S=(-5-1)
Thus, the coordinates of the point R and S are {-10, 2) and (-5,-1).

Question 12.

A(-1,0), B (1, 3) and D (3, 5) are the vertices of a parallelogram ABCD. Find the co-ordinates of
vertex C.
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Solution:

Let the co-ordinates of vertex C be (x, y).
ABCD is a paralielogram.
.. Mid-point of AC = Mid-point of BD

{—1+>< O+v)_[1+3 3+5J
2 )L 27h 2

(= 4)-ea

-1+ x W
— —=4

5 2 and 5
x=5 and =8

Thus, the co-ordinates of vertex Cis (5, 8).

Question 13.

The points (2, -1), (-1, 4) and (-2, 2) are mid-points of the sides of a triangle. Find its vertices.

Solution:

Ak, Y)

D2, -1 E(-1,4)

e(x., ¥.) F(-2,2) ok, y2)
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Let A{xqvq). B(X5, V2 ) and C( x5, ¥3) be the co-ordinates of the vertices of A ABC.

Midpoint of AB,i.e.D

D(2,-1) =D x1+x2’yl+y2]
(2,-1) (2 :

X+ Xo Wi+ Y
oM 2 Yi 2 oaad
2 P

Xi+ Xo=4d=—1)y;+ v, =-2-2)
Similarly,

Xy + Xg==2--(3) ¥+ Y3 =8-~(4)
Xg+ Xg= =4==(5)y + 5= 4= ~(6)
Adding (1), (3) and (5), we get,

X+ Xt Xg)=—2

X+ Xo+ Xgm==—1

4+ x5 =-1from(1)]

Xg =~
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From (3)

¥y = Dm =D
p R
From (5)
Xy~ Da=dg
Xp =1

Adding (2), (4) and (&), we get,
Ay + Yo+ ¥g)= 10
Yi+Ya+¥a=D5

-2 + Yy = 5[from(2)]

Y3 = 7

From (4)

v, +7=8

Yo=1
From (&)
v+ /=4

Y =3

Thus, the co-ordinates of the vertices of A ABC are (3, 1), (1.-3) and (-5, 7).

Question 14.

Points A (-5, x), B (y, 7) and C (1, -3) are collinear (i.e., lie on the same straight line) such that
AB = BC. Calculates the values of x and y.

Solution:
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Given, AB = BC, i.e, B is the mid-point of AC.
et =

(v, 7)= (—2, X ;3)

= y=-2 and 7=2_=

=y=-2 and x=1

Question 15.

Points P (a, -4), Q (-2, b) and R (0, 2) are collinear. If Q lies between P and R, such that PR =
2QR, calculate the values of a and b.

Solution:

Given, PR =20QR

MNow, Q lies between Pand R, so0, PR=PQ + QR
~ PQ+QR=20R

=PQ=QR

= Q is the mid-point of PR.

-=k2b]=(650f4;2J

[—2,b)-[g,—1]

—a=~4 b=-1

Question 16.

Calculate the co-ordinates of the centroid of a triangle ABC, if A= (7, -2), B=(0, 1) and C = (-1,
4).

Solution:
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Co-ordinates of the centroid of triangle ABC are
7+0-1 -2+1+4
5 ! 3

.63

-(21)

Question 17.

The co-ordinates of the centroid of a PQR are (2, -5). If Q = (-6, 5) and R = (11, 8); calculate the
co-ordinates of vertex P.

Solution:

Let G be the centroid of DPQR whose coordinates are (2, -5) and let (x,y) be the coordinates of
vertex P.

Coordinates of G are,

&(2,-5) = G[‘x-— 6+11 v+5+ 8)

g - 3
X+ 5 v+ 13
2= ; ->=
= 5!
6=x45,=-15=y+ 13
x=1,y=-28

Coordinates of vertex Pare (1,-28)

Question 18.

A (5, x), B (-4, 3) and C (y, -2) are the vertices of the triangle ABC whose centroid is the origin.
Calculate the values of x and y.

Solution:
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Given, centroid of triangle ABC is the arigin.

S-4+y x+3-2
|-| OJ0= J
( J[ : . ]

1+y x+1
00515

{al

1+
3 3
y=-1and x=-1

(s

Exercise 13C

Question 1.

Given a triangle ABC in which A= (4, -4), B = (0, 5) and C = (5, 10). A point P lies on BC such
that BP: PC = 3: 2. Find the length of line segment AP.

Solution:

Given, BP:PC=3:2
Using section formula, the co-ordinates of point P are

[3x5+ 2x0 3x10+2x5)

3+2 3+ 2

_(1s 40
(9

Using distance formula, we have:
AP = (3= 4F +(8+ 4F =1+ 144 = /145 = 12.04

Question 2.

A (20, 0) and B (10, -20) are two fixed points. Find the co-ordinates of a point P in AB such that:
3PB = AB. Also, find the co-ordinates of some other point Q in AB such that AB = 6AQ.

Solution:
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Given, SPBE=AB
AR 3

— A i
FE 1

- AB - FB . 3-1

FBE 1

AP 2

BB 1

Using section formula,

Coordinates of P are

o[2x104+1x20 2x(=20)+1x0
p(x”"f)_P[ T W]
2,9
3 3
Given, AB = 6A0
aﬂ‘Q_l
M6
AQ 1
AB-AGD  6-1
AQ 1
Ol DT
QB 5

lUsing section formula,
Coordinates of Q are

1x1045%x20 1x(-20)4+5x0

Q(X’VFQ& iy5 145
Question 3.

A (-8, 0), B (0, 16) and C (0, 0) are the vertices of a triangle ABC. Point P lies on AB and Q lies
on AC such that AP: PB = 3: 5 and AQ: QC = 3: 5. Show that: PQ = 3/8 BC.
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Solution:

Given that, point P lies on AB such that AP: PB = 3: 5.
The co-ordinates of point P are

{3x0+5x(—8) Ix16+5y G]

3+ 5 ! 3+5
=40 48
(=%
= (_5=6}

Also, given that, point Q lies on AB such that AQ: QC = 3: 5.
The co-ordinates of point Q are

(3x0+5x{—8} 3x0+ 5xD]

S+-5 ! S+ 5

(%9
- (-5,0)

Using distance farmula,
PQ = (-5+5F +(0-6F = y0+36 =6

BC = (0~ OF +(0- 16¥ = {JO+ (16 = 16

-
Now, ZBC = =x16 =6 = PQ

Hence, proved.

Question 4.

Find the co-ordinates of points of trisection of the line segment joining the point (6, -9) and the
origin.

Solution:
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Let P and Q be the points of trisection of the line segment joining A (6, -%) and B (0, 0).
P divides AB in the ratio 1: 2. Therefore, the co-ordinates of point P are

(1x0+ 2% 6 1xD4 2:-:(—9))

142 : 1+2

12 -18
(2
- (4,-6)
Q divides AB in the ratio 2: 1. Therefore, the co-ordinates of point Q are

2x0+1x6 2x0+ 1x(-9)
2+l ! 2+ 1

6 -9
- (5 3)
= (2{ '3]
Thus, the required points are (4, -6) and (2. -3).

Question 5.

Aline segment joining A(-1, 5/3) and B (a, 5) is divided in the ratio 1: 3 at P, point where the line
segment AB intersects the y-axis.

(i) Calculate the value of ‘a’.
(i) Calculate the co-ordinates of ‘P’.
Solution:

Since, the line segment AB intersects the y-axis at point P, let the co-ordinates of point P be (0,
y)-

P divides AB in the ratio 1: 3.
++++++
Question 6.

In what ratio is the line joining A (0, 3) and B (4, -1) divided by the x-axis? Write the co-ordinates
of the point where AB intersects the x-axis.
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Solution:

Let the line segment AB intersects the x-axis by point P (x, 0) in the ratio k: 1.
. B0} = [kx4+ix0 kx(—ij+1x3]
SLATREE -t k+1

4 -k+3
(X’D)=[k+1’ k+1]
-+ +3
= 0= k +1
=>k=3

Thus, the required ratio in which P divides AB is 3: 1.
Also, we have:

Ak
x_k+1

4x3 12
Nt T

Thus, the co-ordinates of point P are {3, Q).

Question 7.

The mid-point of the segment AB, as shown in diagram, is C (4, -3). Write down the co-ordinates
of A and B.

Solution:
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-13-secti

on-and-mid-point-formula/

€IndCareer



https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-13-section-and-mid-point-formula/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-13-section-and-mid-point-formula/

€IndCareer

Since, point A lies on x-axis, let the co-ordinates of point A be (x, 0).
Since, point B lies on y-axis, let the co-ordinates of point B be (0, y).
Given, mid-point of ABis C (4,-3).

) iy [X+0 O+y
(41‘ 3:]_[ 2 ] 2)

= (4.-_3) = [%J%]

X O oA
=:>4.-2 and 3 5
=x=8 and y=-6

Thus, the co-ordinates of point A are (8, 0) and the co-ordinates of point B are (0, -6).

Question 8.

AB is a diameter of a circle with centre C = (-2, 5). If A= (3, -7), find
(i) the length of radius AC

(i) the coordinates of B.

Solution:
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L E—- ]
A(3, -7) C(-2,5) B(x,y)

(i) Radius AC=+(3+2)> +(-7—5)
=52 +(~12)?
=25+ 144
-J/169

=13 units
(ii) Letthe coordinates of B be (x, y).
Using mid — point formula, we have
3 +X W
> and 5= 5
= —4=3+x and 10=-=7+y
=x=-7 and y=17

Thus, the coordinates of Bare (=7, 17).

_2=

Question 9.
Find the co-ordinates of the centroid of a triangle ABC whose vertices are:
A(-1,3),B(1,-1)and C (5, 1)

Solution:

Co- ordinates of the centroid of triangle ABC are

[—1+ 1+5 3-1+ 1}

3 ! 3
&
=
Question 10.
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The mid-point of the line-segment joining (4a, 2b — 3) and (-4, 3b) is (2, -2a). Find the values of
aand b.
Solution:

It is given that the mid-point of the line-segment joining (4a, 2b — 3) and (-4, 3b) is (2, -2a).

s da-4 b-3+3
2 2a)-( - J
:22.45-4
= dag-4=4
= 43=2
=a=2
Also,
_28=2b*—3+33
2
=>—2x2=—_3
2
== 5h-3=-8
=5 =-5
=b=-1
Question 11.

The mid-point of the line segment joining (2a, 4) and (-2, 2b) is (1, 2a + 1). Find the value of a
and b.

Solution:

Mid-point of (2a, 4) and (-2, 2b) is (1, 2a + 1), therefore using mid-point formula, we have:
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X

w X Ao ¥ty
52 2
2a-2
l==5—p,41-442
l=a~1
~a=22a+1=24+b
Putting,a=2in2a+1=2+b,we get,
5-2=b=Db=3
Therefare,a=2.b= 3.

Question 12.

(i) Write down the co-ordinates of the point P that divides the line joining A (-4, 1) and B (17, 10)
in the ratio 1: 2.

(i) Calculate the distance OP, where O is the origin.
(iii) In what ratio does the y-axis divide the line AB?

Solution:
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(i) Co-ordinates of point P are

[1x1?+2x{—4} 1x10+ 2:::1)
1+2 ! 1+2

_[1?-8 1D+2]

F ¢ B
(9 12
9

- (3,4)

(i) OP= 0= 3P + (0- 4F = JO+ 16 = 25 = 5 units

(iii) Let AB be divided by the point P (0, y) lying on y-axis in the ratio k: 1.
(O v) = kx17 + 1x(-4) kx10+1x1
G .+ g k +1

=:~(D,y)=[1?k_ 4 1Ck+1]

k+1 © k+1
17k - 4
=0=
k +1
=17k-4=0
4
:‘.vrk-_ﬁ

Thus, the ratio in which the y-axis divide the line ABis 4: 17.

Question 13.

Prove that the points A (-5, 4), B (-1, -2) and C (5, 2) are the vertices of an isosceles
right-angled triangle. Find the co-ordinates of D so that ABCD is a square.

Solution:
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We have:

AB = -1+ 5F +(-2-4)? = J16+ 36 = 52
BC = f(-1-5F +(-2-2)° = 36+ 16 = \52
AC=.J(5+ 57 +(2- 47 = 100+ 4 = /104

AB? +BC?=52+52= 104

AC? = 104

- AB=BCand AB2 + BC2 = AC2
o ABCis anisosceles right-angled triangle.

Let the coordinates of D be (x, y).
If ABCD is asquare, then,
Mid-point of AC = Mid-point of BD

(—5+5 4+2]_[x—1 V—z]
2 g L e
O=x—1J3=*,r—2

2 2

x=1,yv=8
Thus, the co-ordinates of point D are (1, 8).

Question 14.

M is the mid-point of the line segment joining the points A (-3, 7) and B (9, -1). Find the
co-ordinates of point M. Further, if R (2, 2) divides the line segment joining M and the origin in
the ratio p: q, find the ratio p: q.

Solution:
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Given, M is the mid-point of the line segment joining the points A (-3, 7) and B (9, -1).
The co-ordinates of point M are

[—3+9 ?—1]
2 * 2

2 [E EJ

272
- (33)
Also, given that, R (2, 2) divides the line segment joining M and the origin in the ratio p: g.
(2 2)= [px0+qx3’px0+ qx3]

pP+q P+q

:}px0+qx3 _

P+q
3q "
P+4
= 39=2p+ 29
= 3q-29=
=q=2p

2

=

Thus, the ratio p:qis 1: 2.

Question 15.

Calculate the ratio in which the line joining A(-4, 2) and B(3, 6) is divided by point P(x, 3). Also,
find

(a) x
(b) length of AP.

Solution:
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Let P(x, 3) divides the line segment joining the points
Al-4, 2)and B(3, 6) intheratiok : 1.
Thus, we have

3I<—4_ ; 6k:+2“3
k +1 4 k+1
For

6k+2=3(k+1:]
=bk+2=3K +3

=k =3-2

1
=>Ei<=1=*~,ak=§

© Re quired ratiois 1 : 3.

a. Now consider the equation ik—_f =X
+
Substituting the value of k in the above equation, we have
1
Sx=-4
3—=)(:'£=Xj‘£=x
1 4 4
Pt | i
3
] X — - 9
T 4
2
R 2 49 49 + 16 )]
b.AF’-J[?+4J +{3 2) = E+1-\’ = “ATE
VB5

= AP = X2 unit
T LINITSs

Question 16.

Find the ratio in which the line 2x + y = 4 divides the line segment joining the points P(2, -2) and
Q(3, 7).

Solution:
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Let the line 2x + v = 4 divides the line segment joining
the points P(2, -2) and Q(3, 7) in the ratiok : 1.
Then, we have
42 Tk-2
{x”’”{kn’ k+1]
G [3<+2 7k -2
k51" K41
2{3(+2]+?k—2
k+1 k+1
= 6k+4+7k-2=4dk +4
=213k+2=4dk +4

] lies on line 2x + v = 4, we have

-4

=% =2
2
k==
9

Hence, required ratiois 2 : 9,

Question 17.

If the abscissa of a point P is 2. Find the ratio in which this point divides the line segment joining
the point (-4, 3) and (6, 3). Al so, find the co-ordinates of point P.

Solution:
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Let the paint P divides the line segment joining
the points A(-4, 3) and B(&, 3) in the ratiok : 1.
Then, we have

k-4 ZF+3
(z“w=[k+i’ k+1]
tk - 4
- =
k +1 .
= Ek-4=2K+2
=4k =56
3
=>k=-§
- Required ratiois 3. 2.
aﬂ.lso,3<+3=
k+1
3x§+3
=2 _y
§+1
2

=S y=23
Hence, coordinates of point P are (2, 3).
Question 18.

The line joining the points (2, 1) and (5, -8) is trisected at the points P and Q, point P lies on the
line 2x —y + k = 0, find the value of k. Also, find the co-ordinates of point Q.

Solution:
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Let A2, 1) and B(5,- 8) be the given points trisected
by the points P and Q.
= AP=PQ=0QB
ForP:
my:m,=AF.PB=1.2
(xp ) =1(2 1) and (X3 v2)=(5-8)
>‘:='.b-c5+2:a<2=5+-fil-=g=3
1+2 i 3
e 1x(—8)+2x1=-8+2=£="_2
1+ 2 3 3
- Coardinates of P are (3,-2).
Since point P lies on the line 2x- v +k = 0, we have
2A3)-(-2)+k =0
=6+2+k=0
=k=-8
For Q:
m:m,=AQ:QB=2:1
(xp ¥ )=(2 1) and (x;, v5)=(5-8)
=2x5+1x2=10+2=E=4

R 3 "3
1?_=.2:A:l:—8)+1::‘:1=—:|.6+1=—15=_5
142 3 3

- Cocrdinates of Q are (4,-5).

Question 19.

M is the mid-point of the line segment joining the points A(0, 4) and B(6, 0). M also divides the
line segment OP in the ratio 1 : 3. Find :

(a) co-ordinates of M
(b) co-ordinates of P

(c) length of BP
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Solution:

a Mis the mid-point of line segment joining points &(0Q, 4) and B(6, 0).

LMo [056 4+O] (3 2)

b. M divides OP in the ratio 1 : 3
Let the coordinates of P be (x, v).

m,[ﬂ LU][E 1]
' 13" 143 4' 4
But, M=(3 2)

. X X

X 3 and 4

=x=12 and y=8
. Coordinates of Pare (12, 8),

. BP=J(12-6F +(8-0F = /6% + 8% = /36 + 64 = J100 = 10 units

Question 20.

Find the image of the point A(5, -3) under reflection in the point P(-1, 3).
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Solution:

Let the image be B(x,v).
Since A is reflected in P, P is the mid-point of 4B.
Using Mid-point Formula, we get
X+5 y-3
= F-1,3)= —
(-1,9)- (222,15
y =3

X+5

=% =-1and =3
2

=S x+5=-2 and y-3=6

=x=-7andy=9

So, the image of Ain Pis B(-7,9)
Question 21.
A(-4, 2), B(0, 2) and C(-2, -4) are the vertices of a triangle ABC. P, Q and R are mid-points of
sides BC, CA and AB respectively. Show that the centroid of A PQR is the same as the centroid
of AABC.

Solution:
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Al-4, 2), B(0,2) and C(-2,- 4) are the vertices of AABC,

< Bentraid UFMBC-[-4+O_2, 2"2'4) ( -6 0] (-2, 0)
3 a 3'3

P, Q and R are the mid-points of sides BC, CA and AB respectively.
) . _{0-2 2-4 i
. Coordinates of P = (T, T) = {3,?) ={-1,-1)

'22‘4, —452) [; 22) (=3-1)

. -4+0 2+2 -4 4
Coordinates GFR=[ 5— =5 J=[—2-,—2-J=(—242)
-1-3-2 —1—1+2]m[ -5 O

, ! —] -(-2,0)
3 3 33
= Centroid of AABC = Centroid of APCR.

Coordinates of Q = [

. Centroid of APQR = [

Question 22.

From (i) and (ii), we get

Centroid of a AABC = Centroid of a APQR

_x_
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About About Selina Publishers ICSE

Selina Publishers has been serving the students since 1976 and is one
of the quality ICSE school textbooks publication houses. Mathematics
and Science books for classes 6-10 form the core of our business, apart
from certain English and Hindi literature as well as a few primary
books. All these books are based upon the syllabus published by the
Council for the I.C.S.E. Examinations, New Delhi. The textbooks are
composed by a panel of subject experts and vetted by teachers
practising in ICSE schools all over the country. Continuous efforts are
made in complying with the standards and ensuring lucidity and
clarity in content, which makes them stand tall in the industry.
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About IndCareer

IndCareer.com is a leading developer of online career guidance resources for the Indian
marketplace. Established in 2007, IndCareer.com is currently used by over thousands of
institutions across India, including schools, employment agencies, libraries, colleges
and universities.

IndCareer.com is designed to assist you in making the right career decision - a decision
that meets your unique interests and personality.

For any clarifications or questions you can write to info@indcareer.com
Postal Address

IndCareer.com
52, Shilpa Nagar,
Somalwada
Nagpur - 440015

Maharashtra, India

WhatsApp: +91 9561 204 888

Website: https://www.indcareer.com
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