EXERCISE 11.3

(1)  Prove that the line-segments joining the mid-points of the opposite sides of a
quadrilateral bisect each other.

ABCD is a quadrilateral.

P, Q, R, S are the mid-points of Kﬁ, BC,CD, DA T
respectively. 0

P- is joined to R, Q is joined to S. SQ,PR " |
intersect at point “Q”
To Prove |

OP =OR,0S = @

D R ' C

(MGGl Join P, Q, R, S in order, join A to C. i P &
Statements Reasons
SRII AC (i) In AADC. S, R are mid-points
Of AD,DC.

mSRz%mXE (ii)




And PQIAC (iii)

mﬁ=-;—mAC @iv)

EIIEE )

mPQ=mSR (vi)
Similarly PSIQR

mPS= mQR

Hence PQRS is a parallelogram
Now PR 5 8—6 are the diagonals
Of PQRS that intersect at point O.
OP=OR
0S=0Q

In AABC; P, Q are mid-points
of E,E(—Z

from (1), and (ii1)
From (ii) and (1v)

Diagonals of a parallelogram

| Bisect each other.

(2) Prove that the line-segments joining the mid-points of the opposite sides of 3

rectangle are the right-bisectors of each other. D R . C
--
ABCD is a rectangle.
and P, Q R, S are the mld pomts of sides
AB,BC, CD and DA, respectively. . . 3 o
P is joined to R, S to Q These intersect at “O”
| | _ "
0Q =0S,0R = OP and RPLSQ & P :
Statements Reasons
ABII CD opposite sides of rectangle
AP=DR ()
mAB=mCD
L WAB =2mCD
2 2
mAP= mDR (ii)
APRD is rectangle




OR=OP AsmZA =m/D = 90°
Simlrly  0Q=0S
Now Inrectangle APRD
mDA=mRP
%mfﬂ - mRP
mDS=mRO
DSIRO,
Hence SORD is rectangle.
mZSOR = 90°, RP_1SQ.

Prove that the line-segment passing through the mid-point of one side and
i {0 another side of a triangle also bisects the third side. e

1 In AABC, D is mid-point "

418 DEIBC which meets AC at E.

E is mid-point of

D
Tike EFIAB which meets BC at F.
B
- Statements Reasons
Now BDEF is parallelogram DEII BF given, EF){ DB const.
© EFz=DB (1) Opposite sides of parallelogram
EF=AD (ii) Given

’ 1= 2B . { Corresponding angles.
| £2=/4B (i) Corresponding angles.
. azn @) | Form (i)
|Now In AADE & AEFC
|| L=
| L3=/C Form (iv)
| AD=EF Corresponding angles.

| :
|LHence AADE = AEFC i(’;ms(ﬂ) AR




congruent triangles.

\ T}!;_1_3#-36[: FFFFF \ Corresponding sides of |

Fheorem

The medians of a triangle are concurrent
and their point of concurrency is the point of
trisection of each median.

Given
AABC
To Prove |

AABC are
concurrent and the point of concurrency is the

The medians of the

point of trisection of each median.

Construction
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Draw two medians BE and CF of the AABC which intersect cach other at point

Join A to G and produce it to point H such that AG = GH. Join H to the points B and C.

AH Interseets BC at the point D.

Similarly CFll HB i)
BHCG is a parallelogram

and mGD =—;—maﬁ ;...-(iii)

BD =CD

AD is a median of AABC
Medians AD, BE and CF pass through
the point G

LNv:)w GH =AG I §1%)

|

Statements [ Reasoms ]
In AACH ,
GE Il HC, G and E are mid-points of sides AH and |
AC respectively '
or  BEIHC i) G is a point of BE

from (i) and (i1)

(Diagonals BC and GH of a
parallelogram BHCG intersect each other
at point D).

(G is the intersecting point of BE and
CF and AD pass through it.)

Construction
R



i i
mGD:—Z'—mAG

and G 1s the point of trisection of AD —(v)
similarly it can be proved that G is also

I the point of trisection of CF and BE.

from (iii) and (iv)




