Section and Mid-Point Formula

Exercise 13A
Question 1.
Calculate the co-ordinates of the point P which divides the line segment joining:
(i) A(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:

(i) Let the co-ordinates of the point P be (X, y).

_ mle+m2X1 - 1XS+ 2X1 =Z
m1+m2 1+2 3
My, + Moyy 1x94+2x3 15
y = & st
m1+m2 1+2 3

7
Thus, the co-ordinates of point P are (3' 5).

(ii) Let the co-ordinates of the point P be (x, y).

MyXp + MpXy 3X3+2X(—4)_ _1_

T omy+my B 3+ 2 5
Myys + Moyy  3x(=5)+2x6 =3
Lo my + My B 3+ 2 -5

Thus, the co-ordinates of point P are (é, = g]

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

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.
y = Ky, + ¥y
k+1
0 kx6+1x(-3)
k+1
O=6k-3
.
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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.

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, + Xy
T k41
O=kx(—3)+1x2
k+1
==K + 2
ka2
?

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
AL p(,e)

B(4,-1)

Let the point P (1, a) divides the line segment AB in the ratio k: 1.
Using section formula, we have:
k-1
T
=k+1=4 -1
=S 2=TN

=>k=§

= 2]
=—k+4
k41

=a




-

= a=-3 1 from(i))
=+

$a=£=2

5
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:

6=8k+3’

k+1
=6k+6=8k+3
= 3=2K

BT ..{1)

Hence, the required ratio is 3: 2 and the value of ais — %

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:

-6k + 3
0=

k+1
O=-6k+3

1
K=

Thus, the required ratiois 1: 2.
Also, we have:
X+ 4
k+1
1
2x =+ 4
2
1

§+1
L

3

Thus, the required co-ordinates of the point of intersection are (? ,O 1.

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

4 30

P(-47)  5(0,v) Q@ 0)
% —4
Q= k +1



k== 1)
_0+7
L g
7
V=.a.: (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:

P
(5,-10)

Point A divides PO in the ratio 1: 4.
Co-ordinates of point A are:

ok

(0, 0)

(1x0+4x5 1x0+4x(-10)) (20 40) (4,-8)

1+4 ' 1+4

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

[2x0+3x5 2x0+ 3x(-10)) (
2+3 ' 243

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

(3x0+ 2x5 3x0+ 2x(-—10)) (

3:2 342

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

(4x0+ ix5 4x0+ lx(-io)J (
gf 4+1

Z- (-9
- 29

- (1-2)



Question 9.

The line joining the points A (-3,-10) and B (-2, 6) is divided by the point P such
PE 1

that 7 ~ 3 Find the co-ordinates of P.

Solution:

Let the co-ordinates of point P are (x, y).
4 1

B
A =
(-3, -10) (x, ¥) (-2, 6)
Given PB ; AB=1:5
PB:PA=1:4
Coordinates of P are
4x(-2)+ 1x(-3) 4x6+ 1><(—10)]=[_£ 5]
5 ! 5 5'5

(xv)=

Question 10.
P is a point on the line joining A (4, 3) and B (-2, 6) such that S5AP = 2BP. Find the co-
ordinates of P.

Solution:

SAP=2BP
AP 2

BP 5

The co-ordinates of the point P are

[2x(—2}+ 5x4 2x6+ SxBJ
245 % 2%

[1_62
ril

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:



My x5+ my x(-3)
my +m,
5 Smy - 3ms
My + B
2my + 2my = Smy - 3m,
om, = 3my
my S5

m, 3
Thus, the required ratiois 5: 3.
_myx7+myx(-1)

my + My
S5x7+3x(-1)
B 5+3
35-3
L
G

8
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 liney =
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:

_ml X(—3)+ m2 X 5
ml + m2

-3my + Smy
my + My
2my + 2m, = =3y + Smy
Smy = 3m,
my 3

m, S

Thus, the required ratiois 3: 5.

2=



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.

Solution:

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

We have:

% = m1X2+m2)<1
T omy+my
S=2x0+5xx

245
5x
o oid
7
X =7

Thus, the co-ordinates of point Aare (7, Q).
y = MYz + MaYy
My + My
_2xy+5x0
T 2%5

-4

y=-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

We have AP:PB=1:2
Co-ordinates of the point P are

[1x6+2x(—3) 1x6+2x0]
1+ 2 : 1+2

(5553
L3 '3

-(0,2)

Wehave AQ: QB=2:1
Co-ordinates of the point Q are

(2x 6+ 1x(-3) 2x6+ 1><O]

2+ 1 d 2+ 1

=(2 E]
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



We have AP: PB =1:2
Co-ordinates of the point Pare
1x10+2x(-5) 1x(-4)+2x8
1+2 ? 1+2
_ [10- 10 E]
3 '3
- (0,4)
So, paint P lies on the y-axs.
Wehave AQ:QB=2:1
Co-ordinates of the point Q are
2x 10+ 1x(-5) 2x(-4)+ 1x8
2593 A 2+1

_ (20-5 -8+ 8]

g " 3
- (5,0)

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 (51 -8)

So, PA=AB =BQ



We have PA: AQ-= 1:2
Co-ordinates of the point Aare

[1x5+ 2x2 1x(-8)+ 2x1)
faxk ° 1+2

9 -6
69
=(3-2)
Hence, A (3, -2) is a point of trisection of PQ.

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

2x5+1x2 2x(-8)+1x1

( =3 2+ 1 ]
10+2 -16+1

( 3 "B ]

=(4,-5)

Question 17.

If A=(-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:

(i) A(-4,3) and B (8, -6)
AB=flx, - % )% + (v2 - Wi
= J(S + 4)2 +(-6- 3)2

= -,’144 + 81
= 225

= 15 units

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

:—6k + 3 -0
k +1
=-6k+3=0
1

=k==

- Required ratiois 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.

Using section formula, we have:

5 kx(-3)+1x5

k+1
-F+5
T
-3k+5=0
.
3
Thus, the required ratiois 5: 3.
Now _kx2+1x7
R k+1
o -
) §x2+/
§+1
_ 10+21
5+3
_31
38
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.
(i) Show that PQ = 1/3 BC.



Solution:

(i) Co-ordinates of P are

1x(-1)+2x2 1x2+2x5
1+2 : 1+2

-(3%)
- (1,4

Co-ordinates of Q are

1x5+2x2 1x8+2x5
12 1+2

s
- (3,6)

(if) Using distance formula, we have:

BC= 5+ 1F +(8-2F =36+ 36 =62
PQ= J3-1F +(6-4F = A+ 4=22

1
Hence, PQ = Z BC.
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:

BP:PC=2:3

Co-ordinates of P are

[2x(—2)+ 3x3 2x4+ 3x(—1))
243 ' 2+3

" (-4+ 9 8-3)

s ' 5
- (1,1)
Using distance formula, we have:

AP = (1+3F +(1- 4% = JI6+9 = 25 = 5 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:

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,
_ kx(-S)+1x3
k+1
-5k + 3
0=
k+1
3
k<2
5

Thus, K divides AB in the ratio 3: 5.
Alsc, we have:
kx6+1x2
K e
k+1

§x6+2

8 2 T2

. 1
Thus, the co-ordinates of the point K are (35, 0f.

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:

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

We have,
o kx(-6)+ 1x4
k+1
-ek + 4
Biss
k+1
4 2
w3

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

kx(=2)+ 1x 7
v= k+1
=% +7
¥ k+1
—2x§+7
3+
=4+ 21
s e
17
s

Thus, the co-ordinates of the point K are (O, -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.

(ii) the co-ordinates of R.

(i) the area of the quadrilateral PMNQ.

Solution:



6
P (-4, 5)
S
4
R
Q (3, 2)

2
1

<'l ’3 2 '1

M 01 2 3N 4
-1
-2
-3
-4
WV

(i) Let point R (0, y) divides PQ in the ratio k: 1.
We have:
i kx3+1x(-4)

k+1
*x-4
% k+1
0=3k-4
o
3

Thus,PR:RQ=4:3
(ii) Also, we have:
kx2+1x5
k+1
X +5

= i

2x%+5
V=—4-—
=+1
3

v=




8+ 15
4+ 3
23

=
Thus, the co-ordinates of point R are [O 273] :

(iii) Area of quadrilateral PMNQ

= 1 (PM+QN) x MN

x(5+2)

x/ %7

'El\)lv—*fx)ll—*f\)

.5 5q units

Question 24.
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+2x X
1+2

Sl
3
y=56
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

(ii) find the coordinates of the point of intersection

(i) the length of AB

Solution:
()
Let the required ratiobem, : m,
Consider A (-4,6) = {xy, y,) ;B (8,-3) = (%5, ¥,) and let
P (x, y) be the point of intersection of the line sement
and the y-axis.
By section formula, we have,

fion MyX, +MoX, My, + Moy,
CR S WY A 2.7 M L 4
my +ms, my+m,
8m, —4m -3m, + 6m
ST S G P od Sdvasb
m,+m, m,+m,
The equation of the y-axis is x=0
8m, - 4m
:x.—.l—2=0
my+msy

:>8m1—4m2=0



i

<Fr)om the previous subpart, we have,
L

m, 2

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

IS any constant.

Also, we have,

s 8m, - 4m, _ =3m; +6m,
my+ms, Y my +mso
8xk-4x2k _ =3 xk +6x2k

kxok ' ¥ K+
8k -8k -3k + 12k

=K = , ¥=

3k 3k
BT,
" T x

=>%=0 y=3
Thus, the point of intersection is P (0, 3)

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

Afxy, y,) and B (x5, y,) is given by,

Distance AB=\((><2 = x,)z +({y2 - ‘/1)2
- J[B + 4)2 +(-3- 6)2

( +

= J144+ 81

-
m|

" N
(8

—_——

)

—"
N

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.

Solution:

Take (x1,y1) =(-3,3a+ 1) ; (x2, y2) = B(5, 8a) and
(x,y)=(-b,9a-2)

Here m7 = 3 and my =1

Coordinate of P(x,y) = MyXp + MgX, Imﬂv’z - M2y

-

2da - 3a + 1
4 a

12 and 36a -8 = 27a + 1
and 92 = 9

I

Exercise 13B

Question 1.

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

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

Solution:

(i)A(-6,7)and B (3, 5)
(O 7 _
ookt = [ S 2 5] - [_3,6]
\ 2 2 2
(i) A(5,-3) and B (-1,7)
(5-1 -3+7

Mid-pointofAB:\ ST ]=(2,2)




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:

2 2
=>3+X=2 and 5H”=3
2 2
=23+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-ordinates of L are

(5-1 3+1]=(22)
i 2T P :

Co-ordinates of M are
( -

5+7’3 3)=(6,0)
T IRE

Using distance formula, we have:

BC =7+ 1P +(-3- 1 = J64+ 16 = /B0 = 45

LM= (6 -2 + (0-2F =16+ 4=+20=25

Hence, LM = %BC

Question 4.

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

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



Solution:

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

R 2N 9
5

and 7=

v+ 10

L
2

=2=x-5 and 14=vy+10
= X=7 and y=4

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

3+%X =1+vy
st 3) e :
-13) ( — R ]

and 3=

3+ X -1+y

=>-1=

=-2=3+x and 6=-14+vy
=X =-5 and y=7
Hence, the co-ordinates of B are (-5, 7).

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.

y

A

P(-3,2)




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, 0).
P (-3. 2) is the mid-point of line segment AB.

-y _(O0+x y+0
i 3,2)-[ 3 J

=(-3,2)= (g %]

X Y
=-3== and 2=*%
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.

y
A

B
P (4, 2)
[
9 = >
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+vy
- (4,2)= ;
X Y
=4== and =L
2 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:

Let A (-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.

B D C

We know that median of a triangle bisects the opposite side.

Co-ordinates of point F are
=5+3 2-6) (22 4)_.1,-2)
2 2 2" 2

Co-ordinates of point D are
[34- 7}-—6+ 4]= [Qrﬁj _ (5)_1)
2 2 2" 2

Co-ordinates of point E are

G0

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

Using distance formuia,

BE = (1- 3P+ (3+6)f = J4+ 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 Aand D.

Solution:
#
A B C 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+1,v+8J
2 2

+1 v+ 8

=0=2 and 3=

=0=x+1 and 6=y+8
=-1=x and -2=y

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).

(118)‘: (__O__'_"__D.'B*' QJ
2 2

O+p 3+q

=1= and 8=

=2=0+p and 16=3+q
=2=p and 13=q
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:

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).

sledde (-2+X'5+ V]
2 2
el _1=5£\/

=4=-2+xand -2=5+vy
=6=X and -7=y
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=8 3431 (2 8 - (-1,4)
2 " 2.4 AN2'2)
Co-ordinates of the mid-point of BD are
Fq L S \

1-3 0+8 2 8)_ (1,4

] = —, —_—
\ 2 2 / Y 2 2)
Since, 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:



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

('312)
0

S (a,b) R (xy)

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

- 0(32) = O[4+ x’ 2+ y]
2 2

6=4+x,4=2+y

x==10Q,y=2

Hence, R =(-10,2)

Similarly, the mid-point of SQ is O.

a-1b+5
s =3:2y= 0l 2=
0(-3,2) (2 2)
a-1 b+5
R
6=a-14=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.



Solution:

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

(-1+>< 0+y) (1+3 3+5]
2 2 2 "2
-1+ X vy
GEaIRGE

-1+ X
2

Xx=5 and y=8

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

Yy
- __4
=2 and 2-

Question 13.
The points (2,-1), (-1, 4) and (-2, 2) are mid-points of the sides of a triangle. Find its
vertices.

Solution:

A, Y)

D(2, -1 E(-1,4)

oY) F22) o, ¥2)



Let Alx1y1). B{X4, ¥2) and C(X,, ¥5) be the co-ordinates of the vertices of A ABC.

Midpoint of AB.,i.e.D

Xy X5 Vi+ ¥
2’_1 =D 1 2' 1 2
D(2,-1) [ e ]

Xy+ Xo Vi+ Y
Dm 1 2' 1 2__1
2 2

Xp# Xp=4-=(1) vy + vy, =-2-~(2)
Similarly,

Xy + Xg==2-=(3) ¥+ ¥;=8--(4)
Xp+ Xy ==4-=(S)y,+yy=4-~H6)
Adding (1), (3) and (5), we get,

22X+ Xy + Xg) = -2

Xy+ Xp+ Xg=-1

4+ x4 =-1from(1)]

Xg==5

From (3)

Xp=Dmmd

Xy =3

From (5)

X —S==4

Xp =1

Adding (2), (4) and (6), we get,
Ay + Yo+ ¥a)= 10
Yi+ Yo+ V¥a=5
-2+ y, = S[from(2)]
Ya="7

From (4)

v, +7=8

V; =1

From (6)

v+ 7 =4

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:

Given, AB = BC, i.e,, B is the mid-point of AC.
. (y 7} - [_5+ 1 s 3]
' 2 "2

e (_2) X ;3]

Sy=-2 and 7=

Xx-3
2
=y=-2 and x=17

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 =2QR

Now, Q lies between Pand R, 50, PR=PQ + QR
~PQ+QR=2QR

= PQ=QR

= Qs the mid-point of PR.

;(-Zb)=(a+0,—4+2)

2 2
SoN o) oy eS|
(-2)-(2.-1]
—a=-4 bD=-
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:

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

&3

-(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,

x-6+11 v+5+8
2-5)=G0 i
a2-5)-6(2=5 >+ %)
=><+5 =\/+13
= 3
6=x+5,-15=y+ 13
x=1,y=-28

Coordinates of vertex P are (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:
Given, centroid of triangle ABC is the origin.

_‘ (0'0)=[5—4+v'x+3—2]

3 3
1+y x+1
0,0) =
(I) (3 ’ 3]
1+ vy X+ 1
3 L 3

y=-1land x=-1



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+2x5J

3+2 3+ 2

=[1_5£]
5’5

- (3.8)
Using distance formula, we have:

AP = J(3— 4% +(8+ 4F =41+ 144 = J145 =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:
Given, 3PB=AB
AB 3
PB 1
a5 AB—-PB - 3-1
FB 1
LAP_2
PBE 1

Using section formula,
Coordinates of P are

2x104+1x20 2x(-20)+1x0

PP g 5+1




(%2,
3 3
Given, AB = 6AQ
AQ 1
“ 7266
L_AQ
AB-AQ 6-1
ot S
QB S

Using section formula,
Coordinates of Q are

(1x104+5x20 1x(-20)+5x0

Qy)=Q—15 145
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.

Solution:

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

(3x0+5x(—8) 3x16+ 5«x 0]

3+5 ! 3+5
-40 48
J5c
= (-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+ SXO]

3+5 3+5

-(;40 9]
8 '8



= (—510)

Using distance formula,

PQ=+f(-5+5F +(0-6F = 0+ 36 =6

BC = \(0- OF +(0- 16 = J0+ (16 = 16

3 3
Now, —BC=_-x16=6=P
oW 5 8X Q

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:

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

1x0+2x6 1x0+2x(-9)
142 ° 1+2

(12 -18
55)

Q divides AB in the ratio 2: 1. Therefore, the co-ordinates of point Q are

[2x O+1x6 2x0+ 1x(—9)]

2ef 2+1

6 -9
-(33)
=(2-3)
Thus, the required points are (4,-6) and (2, -3).

Question 5.

A line 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’.

(ii) 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.

5
(O \/)= 1X6+3X(—1) 1X5+3X§
! 1+3 ! 143
(0,v) - (a 3 10]
-3 10
o d o
7 an V= 7
a=3 and y= g 2:1)

Thus. the value of a is 3 and the co-ordinates of point P are (O, 2%)

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.

Solution:

Let the line segment AB intersects the x-axis by point P (x, 0) in the ratio k: 1.
. {0} = [kx4+ 1x0 kx(-1)+1x3
PN Kei 7 k+1

4 -k+3
(X,O)-(k+1, k+1)
-k +3

0=
B k+1
=>k=3

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

Y o 4k
k+1
4x3 12
i

Thus, the co-ordinates of point P are (3, 0).



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.

Y

Solution:

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 AB is C (4, -3).

- (4-3)= [x+0 0+ y)

Z: 2
X Y
A=y | 2 L
= (4,-3) (2,2J
K s ¥
=:>4_2 and 3 5
=x=8 and = -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

(ii) the coordinates of B.



Solution:

> e EE— ]
A(3, -7) C(-2,5) B(x,y)

() Radius AC=y(3+2)% +(-7—-5)
=52+ (-12)
- /35714
- /169

= 13 units
(ii) Letthe coordinates of B be (x, y).
Using mid —point formula, we have
B-fx . -72+y
= —-4=3+x and 10=-7+y
=x=-=7and y=17
Thus, the coordinates of Bare (=7, 17).

Y

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

-6

Question 10.
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, -



4a-4'2b-3+3b]

Also,

By =B
2

=>—2x2=—-——3-
2

=5H-3=-8
=5 =-5
=2>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 aandb.

Solution:

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

X1 + X y=Ya+ V>
2 2
2a-2
1=T 9a+1= 4+2b
{-a-1 2
a=22a+1=2+b
Putting,.a=2in2a+1=2+b.we get,
5-2=b=>hbh=3
Therefore,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.

(ii) Calculate the distance OP, where O is the origin.

(iii) In what ratio does the y-axis divide the line AB?

Solution:

(i) Co-ordinates of point P are

[1x17+2x(—4) 1x10+ 2x1]

1+2 . 1+2

=[17—8 10+2J

L
g 12

¢4

= (3,4)

(i) OP= (0= 32 + (0- 4F = /9% 16 = 25 = 5 units

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

k+1 ; k+1
::(O,y)=(17k-4 10<+1]

k4X * dead
:O=17k—4
k+1
=217k-4=0
4
kiz 2
=TT

Thus, the ratio in which the y-axis divide the line AB is 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:



We have:

AB = \f(-1+5F + (-2~ 4)° = J16+ 36 = +f52
BC = \(-1-5F +(-2-2)* = /36 + 16 = 452
AC=(5+5F+(2-47 =100+ 4 = f104

AB? +BC? =52+ 52= 104

AC? = 104

* AB=BCand AB? + BC2 = AC2
~. ABCis an isosceles right-angled triangle.

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

(—5+5 4+2]=[x-1 y-2]
2 ' 2 2 ' 2

Ot

2 2

x=1,y=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:

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

ek W e
2 ' 2

.59

-(33)




Also, given that, R (2, 2) divides the line segment joining M and the origin in the ratio p: q.
(2’2) s (pr*— qx3'px0+ qx3]
P+q P+q

= PX 0+gx3 o

P+q

39 _ 5

P+q
=39= 2+ 29
=39-29=2p
=q=2p

p 1
= F ==

q 2
Thus, the ratiop:qis 1: 2.

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:

Let P(x, 3) divides the line segment joining the points
A(-4 2)and B(3, 6)intheratiok : 1.
Thus, we have
3k-4 ek + 2
X =3

k +1 ! k+1
For

6k +2=3(k+1)
=6k+2=3K +3
=>k=3-2

1
=:»3k=.1=>k=§

~ Required ratiois 1 : 3.



3k-4

a. Now consider the equation e X
+
Substituting the value of k in the above equation, we have
1
3x=-4
3 x> 2ox=2.
1 - 4
gt | —
3
o2
calai
2
-9 2 49 49 + 16 65
b. AP-J[T+4] +(3 2) - E+1-\, T ~\1E
= AP = -—“65 units
4
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:

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
% v)=[3k+2, 7k—2]
k+1" k+1
Since [3‘k+2 7k -2
T Rl e
2(3k+2]+7k-2
k+1 k+1
>bk+4+7k-2=4&k +4
=>1Kk+2=4&k+4

J lies on line 2x + y = 4, we have

-4

=K =2
2
=>k=§

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:

Let the pant P divides the line segment joining
the points A(-4, 3) and B(6, 3) in the ratiok : 1.
Then, we have

k-4 K +3
(2*V)=[k+1' k+1)
ek - 4
s =
k+1 .
=6k-4=2kKk +2
=>4k =6
3
b
it
- Required ratiois 3 : 2.
Also,3k+3=
k+1
B 45
R
§+1
5,
152
"%
=>y=3

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:

Let A(2, 1) and B(S,- 8) be the given points trisected
by the points P and Q.
= AP =PQ =0QB
ForP:
my:m,=AP:PB=1:2
(X, ¥1)=(2 1) and (x5, ¥,)=(5-8)
“ - Ix5+2x2 5+4 9

.3 -~ 3 "3°°
. 1x(—8)+2x1=-8+2=:§__2
4 142 TR

. Coordinates of P are (3,-2).

Since point P lies on the line 2x - y +k = 0, we have

23)-(-2)+k =0

=6+2+k=0

=>k=-8

For Q:

m:m,=AQ:QB=2:1

(x4, ¥1)=1(2, 1) and (X, ¥,) = (5-8)
><___2)<5+1><2=10+2 12

=—=4
2+1 3 3
y=2><(—8)+1><1=—16+1=—15=_5
1+2 3 3

. Coordinates 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



Solution:

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

_ 0+6 4+0
“M-[ 2 il 2 ]-(3!2)

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

M-[X_+9 u)[i x]
' 1437 143 4' 4,
But, M'(_3: 2)

5 4 20

L 3 and 4 2

=>x=12 and y=8
.. Coordinates of P are (12, 8).

c. BP={12-6) +(8-OF = 67 + 8 = /36 + 64 = /100 = 10 units

Question 20.
Find the image of the point A(5, -3) under reflection in the point P(-1, 3).

Solution:



Let the image be B(x,y).
Since Ais reflected in P, P is the mid-point of AB.
Using Mid-point Formula, we get

:p(—ll 3)= [XESJL‘?BJ

land ¥Y=3.3
5

= x+5=-2 and y-3=6
=>x=-7andy=9
So, the image of Ain Pis B(-7,9).

X+5
—

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 A ABC.

Solution:

A(-4, 2), B(0,2) and C(-2,- 4) are the vertices of AABC.

Cent*oidofAABC=[-4+30-2,2+§—4] (3‘? OJ R

P, Q and R are the mid-points of sides BC, CA and AB respectively.

0-2 2-4 -2 =2
> ! ) )=[—2—I3J=(_11- 1)

. -4+2)= [-6 ‘2]=(-3,- 1)

- Coordinates of P = (

2 2 2
-4+0 2+2 4 4
1-3-2 -1-1+2J (6 0

, 2)-20
3 3 <A
= Centroid of AABC = Centroid of APQR.

Coordinates of Q = (

Coordinates of R = (

- Centroid of APQR = (‘



Question 22.

-

3+y+1 1+4+x) _[4+y 5+x)

Centroid of AABC = | ] , )]
L 3 3 J U3 3 )
P Q and R are the mid points of the sides BC, CA and AB.
By mid - point formula, we get
'y +1 4+ x) ‘4 1+ x) 3 +y 5)
=P = = | = dR= —~% =
Tz 2z Rz T2 ' 2)
‘'y+1 4 3 +y 4+ x 1+ x 57
Centroid of a APQR = | —2 2 2 , —2 2 2
| 3 3 |
I\ -)II
fy+1+ 4+3+y 4+ x+1+x+5)
_| 2 2 -
i 3 ’ 3 i
L )
8+ 2y 10+ 2x)
L. 6 6
4=y S5+xy (i)

.3 " 3 )

From (i) and (ii), we get

Centroid of a AABC = Centroid of a APQR
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