Exercise 11.3

Q.1  Prove that the line segments joining the midpoint of the opposite side of a quadrilateral
bisect each other.
Given

ABCD is quadrilaterals point QRSP are the mid point of the sides RPand SO are joined

they meet at O. D & C
OP =OR 0Q=0S ) “.Jo e
Construction N
Join P,O,R and S in order join Cto A or A to C A R B
Proof

SP||AC ... (1) In AADC, S, P are mid point of AD, DC

mSP = %mE...(ii)
AC || RQ...(iii) In AABC, O,R are midpoint of BC, AB
RO == AC..(iv)
mSP || RO...(v)

and RO=SP...(vi) From (if) and (iv)

Now RPand QS diagonals of parallelogram
PQRS intersect at O.

.. OP=OR Diagonals of a parallelogram bisects each

other.

0S=00

Q.2  Prove that the line segments joining the midpoint of the opposite sides of a rectangle
are the right bisectors of each other.
[Hint: Diagonals of a rectangle are congruent]

Given D R G
(i) ABCD 1s arectangle e O
(ii) P,QO.R.§ are the midpoints of 48, CDand DA S e ~ Q
(iii)gand_R_P cut each other at point O Iy - 5 — 3
08 =00

OP=OR



Construction

Join PtoJ and Qto R and Rto Sand Sto P

JomAtoCand Bto D

Statements Reasons

Proof
Midpoint of BCis 0
Midpoint of ABis P
FAC| PO (i)
lAC # @ ............ (11)
2
In AADC
AC||SR............. (iii)
1ie=3r. .. (iv)
2
PQ = SR
SP=RQ
By joined B to D we can prove
RO| SP
mSR || mPQ

PQRS is a parallelogram all it sides are equal
OP =OR

0S =00

AOQOR <> AOQP

OR=OP

0Q =00

RO =PQ

- AOQOR = AOQOP

ZROQ = ZPOQ.............. (vii)
ZROQ+ ZPOQ =180........ (vii1)
ZROQ = ZPOQ =90°

Thus PR L @

Given

Given

From equation (i) and (i1) each are parallel to

AC each are half of DB

Each of them = %E

Proved

Common

Adjacent

Supplementary angle

From (vii) and (viit)




Q.3  Prove that line segment passing the midpoint of one side and parallel to other side of a
triangle also bisects the third side.

Given

In AABC, R is the midpoint of E,R_Q | BC

RQO|| BS A

To prove /\\

- RAZ 3. Q

5 / //\
1

Construction =) S S
OS||4B
Proof
@ | BS Given
OS || BR Construction
RBESQ1isa
Parallelogram
OS = BR...(1) Opposite side
AR = RB._(ii) Given
0S = AR..(iii) From (i) and (ii)
Zl= /B and
A= 22..(iv)
AARQ <> AQSC
2=/ From (iv)
3=/C
AR = SO From (iii)
Hence, AARQ = AQSC AAS=AAS
@ = @ Corresponding sides




Theorem: 11.1.4
Statement: The median of triangle are concurrent and their point of concurrency is the point
of trisection of each median.

Given AABC
To prove
The medians of the AABC are concurrent and the
point of concurrency is the point of trisection of
each median
Construction
Draw two medians BEandCF of the AABC
which intersect each other at point . Join A to &
and produce it to the point H such that AG = GH Join H to the points B and C

AH TIntersects BC at the point .

Proof
Statements Reasons
In A ACH,
GE | fiC G and E are mid-points of sides AH and AC
respectively
Or ﬁHH_C ~~~~~~~~ (1) (5 is point of BE diagonals BC
Similarly CF || HB.. (i)
~.BHCG is a parallelogram From (1) and (i1)
And
mGD = lmG_H(m) Diagongls BC and GH of a parallelogram
BHCG intersect each other at point 1.
BD=CD
AD is a median of A4BC medians G is the interesting point of BE, CF and AD
AD, BE and CI pass through the point G pass through it.
Now GH = E.“(iv) Construction
- 1 -
mGD = EmAG From (iii) and (iv)
and ( is the point of trisection of E...(V)
similarly it can be proved that (7 is also the
point of trisection of CFand BE




