Q.1

Exercise 9.3

Find the midpoint of the line
Segments joining each of the
following pairs of points

Solution:

(a)

(b)

(©)

(d)

A(9,2),B(7,2)
Let M (x, y) the midpoint of AB

ST v tYy,
(x’y)_[ 2 7 2 j

Midpoint formula
M(x’y):M(9+7 2+2]

: [8}6 2/4’J2 "2
zZ Z

M (8,2)

A(2,-6),B(3,-06)
Let M (x,y)the point of AB
(x.)= N tX, N "‘sz
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2 2
Midpoint formula

2+3 —6-6
M =M| — —
(x’y) ( 27 2 j

M(x,y) —M{%,%}

M (x,y)=M(2.5,-6)

A(-8,1),B(6,1)
Let M (x,y) midpoint of AB
_ xl + xZ yl +y2
(x.) _[ 2 7 2 ]
Formula

M(xjy):M

[\
|

e em 22
ey =u( 7.2
M (x,y)=M(-11)

A(-4.9),B(-4,-3)

(e)

()

Q.2

Let M (x, y) midpoint of AB

(x,y)= (xl X ,yl ;yzj Formula

2

_4-4 9-3
M V] ikl
(x,») [ T 2}

M(x,y)= M[ 54 ’i}

M(x,y)=M (-4.3)

A(3,11),B(3,-4)
Let M (x, y) is the midpoint of AB

X, +Xx, Yty
M(x,y):( 12 2) 12 zj

343 —-11-4
M(x,y):M[ T j

M(x,y):M[6 —15)

2 2
M (x,y)=M(3,-7.5)

A (Oa O) 9 B (Oa _5)
Let M (x, y) is the midpoint of A5

_ xl+x2 y1+y2
(x’y)_[ 2 7 2 j

M(x,y):M[OLZO,O—;SJ
M(xp) = M(g gj

=M (0,-2.5)

The end point of line segment 7
is(—3,6) and its midpoint is (5,8)
find the coordinates of the end
point O

Solution:

P
(-3.6)

M Q
(5,8) x,y)
Let O be the point (x,),M (5,8)is
the midpoint of PQ

X, +Xx, Yty
M(x,y):( 12 27 12 zj




X, + X,
2
-3+x

2
Sx2=-3+x
10+3=x
x=13
_Itr

X =

5=

y=10
Hence point Q is (13,10)

Q.3 Prove that midpoint of the
hypotenuse of a right triangle is
equidistance from it three vertices
P(—2,5),Q(1,3) and R(—I,O)

Solution:

(Ly):(ﬂgxa}T;%]
d = . -
P(—2,5),Q(l,3)
P o|= |21 +[5-3[
[P Ol=(-3) +(2)

P 0|=/o+4

R

0(1,3),R(~1, o)

0 ’l= - (-0 +p-of
IQM:JUH)+BY

0 R|=/(2)" +9=4+9
0 Rj=13
P(-2,5),R(~1,0)

P R|= \/|—2 ~(-) +]5-of
P R|= |2 +1] +|s]

|y2 y1|

P R|=(~1) +(5)" = 1+25
P R|=+26

To find the length of hypotenuse
and whether it is right angle

triangle we use the Pythagoras
theorem

(PR)" =(POY +(QR)
(v26) =(i3) +(vi3)
260=13+13

26 =26

It is a right angle triangle and PR is
hypotenuse

P(-2,5),R(-1,0)

Midpoint of PR
-2-1 5+0
M(x,y)=| =— 222
()= S0
35
M
()= 23]
MP =MR

M(?,%},P(—Z,S),R(—I,O)
MP|= MR

vp| - \/1 25_\/1+25
4 4 4

v |22
4

‘MPl——
2
. —3 5
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Giiy M| =

Hence proved MP =MR=|MQ|

Q4 If O(0,0),A(3, O) and B(3,5)are

three points in the plane find M;
and M: as the midpoint of the
line segments A5 and OB

respectively find W1M2|

Solution:
M  1s the midpoint of 4B

X +Xx +
Ml(x,y):Ml( 12 Z’ylzyzj

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

M 3+370+5j
27 2

<

—

STE=)

)

2

S
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,1s the midpoint of OB

(n+%.m+%]

0(0, ) 3.5)

—

“

Q.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.

Solution:
ABCD 1s parallelogram which
vertices are

A(1,2),B(4,2).C(~1,-3) D(~4,-3)

Let BDand AC the diagonals of

parallelogram they intersect at point
M

A(l,2),C(—l,—3) midpoint of AC
Midpoint formula

Ml(x,y):(xl "z‘xz 7)/1 ‘;yzj




Midpoint of BD |
M, (x,y)=M [lerxz yﬁﬂ’z]
2 2 2

As M| and M, Coincide the
diagonals of the parallelogram bisect

each other.
J|ad2| [Bd2)
<-6-544-3-11 2 3 4 5 6
}yr -+ X
i
D3 de3),
5
‘ﬂ(‘v

Q.6  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 midpoints of
the line segments PR, OR is
] —
2

Solution:
M. the midpoint of OR 1s

O(-2,-4),R(-8,2)

NN

i BNAN

=7

'y
1
11.

il

M; the midpoint of PR is
P(4.6),0(-8.,+2)

]\42 (x,y)ZM[ﬂ,ﬂj

2 2
M)(x.y) = 2[?5]
M, (69) = M, (-2,4)

M,(-2.4)

M M,| = \/\—5 w2 +|441f

M M, | = (_3)2 + (5)2

MM, | =9 +25
MM, | =34

P O] = \/\4+2\2 +]6+4|

P O] =/(6) +(10)" =+/36+100
[P O]= 136



1P O|=+/4x34

P 0|=2+34
L N
2
OR
%|PQ|= J34

Hence we proved that

1
|M1M2|:5|PQ‘




