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Exercise 9.3

1. Find the mid-point of the line segment joining each of the following pairs of
points

(a) A(9. 2), B(7, 2)

Solution:

Midpoint M is (”; =2 13

2
e

or (122 : -;-)

or (8. 2)

(b) A(2, -6), B(3, -6)

Midpoint M is (_._..x-; L ;"’)

243 ~6-6

(22, =9
or (-‘:- , =6)
or (2.5, -6)

(c) A(-8, 1), B(6,1)

Midpoint M is (B==2 21222
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-2 2
o F.3

or (-1, 1)

(d) A(-4, 9), B(-4, -3)

Midpoint M is [";"" . "';y’)

=

2 - 2
o 2.4
or (-4, 3)

(e) A(3,-11), B(3, -4)

Midpoint M is (<=, =22

333 =3131—4
= )

2 - e

6 15
or ('5 , —?J

or (3, -7.5)

(f) A0, 0), B(O, -5)

Midpoint M is (2=, 2=22)

040 0-5
orale s

0 =S
or LE,-EJ

or (0, -2.5)
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2. The end point P of a line segment PQ is (=3, 6) and its mid-point is (5, 8). Find
the coordinates of the end point Q.

Solution:

p(-3, 6) M(58) Q(xy)

—_,— e ———————————

Let Q be the point (x,y), M(5,8) 1s the midpoint of PQ by mind point formula we

nave
x:”;"‘
§ = 234X
10=-3+X
10+ 3 =X
X=13

Now y="";)
8=—2
16=6+Yy
16-6=y
v=10

Hence point Qis (13, 10)

3. Prove that mid-point of the hypotenuse of a right friangle is equidistant from its
three vertices P(-2, 5), Q(1, 3) and R(-1, 0).
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R(-1,0)

(1, 3)
P{-2,5)

P(-2,5), Q(1.3). Q(-1,0)

PQlI= J(=2 1% + (56-23)=J(=3)% + (27

=vV9 +4=V13

IQRI = J(1+ 1) + 3-0)"=(-2)* + (3)*
= VE+9=y13

PRI= (=24 1) + (5-0)?={(-1)? + (5)°
= V1 +25=v26 = 2

. PR 1S hypotenuse

X1¥ X3 )’:“’)‘2)
2 - 2

Midpoint of hypotenuse PR IS M |

-2-1 540
z'z)

M(

3 5
or M(—; , ';]

IMPF=IMRF

= ’(-54- 1! + G- 0)?

= [=2F +

2

r_

= j(-‘,;) + (===

Now | MQ = {(-g- 12 + G- 3)?
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=3 %=

J(E) i (l): F: /26

IMP I =IMRI

Hence M the midpoint of hypotenuse I1s equidistant from the three vertices of the

angle PQR.

4. 1f O(0, 0), A(3, 0) and B(3, 5) are three points in the plane, find M, and M, as
mid-points of the line segments AB and OB respectively. Find | MM, |.

Solution:

My
0(0,0) A(3, 0) B(3,5)

O(0, 0), A(3. 0) and B(3, 5)

Midpoint of AB is (Z=—=2 , 2223
343 045

"
2 2

M |

) Of M, (3, g)

M, the mid point of OB is MZ["‘;“"-‘ ' >-;;)-;)
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5. Show that the diagonals of the parallelogram having vertices A(1, 2), B(4, 2),
C(-1, =3) and D(-4, -3) bisect each other.

[Hint: The mid-points of the diagonals coincide]

Solution:

AL 2) 8(42)

M, midpoint of AC is [-—=, 222

r ' .
’ )
- -

or (O, -',f-)

X3 ¥ X2 Y:’)’:)
2 2

M. midpoint of BD s

wdeod ~342
It

or (-2 . -5-'}]

or (0. =)

2

Since both the diagonals have same mid-point therefore, they bisect each

other

Qé. The vertices of a triangle are P (4, 6), Q(-2, -4) and R(-8, 2). Show that the
length of the line segment joining the mid-points of the line segments PR, QR is

1
Q.

Solution:
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P(4,6)

QA-2,4)

Midpoint of QR is (==—= , 1722

> g e
- -—

-2=8 =442
)

’
.
L

M, |

?
-

or (-"_—:‘-J-,-"—_f-) or M, (-5, -1)

M, the mid point of PR is M, (2—=2 | X2122)

2 .

-4 8
or MZ (";t,'z')

OI' Mz (_2,_4)

Now | MyM, | = /(-5 +2)* + (4+ 1)

= J(-3)* + (5)°

=J(9) + (25)= =34 (i)
NowlPQI-'-'J'W'_Z)ImT
=36 + 100 =136

=\Vax34 =2V 34

~1PQ1=V34 (il

from (i) and (i), we get
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|M,Mz|=§|PQ|
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