Mid Point Theorem

Question 1.

(a) In the figure (1) given below, D, E and F are mid-points of the sides BC, CA and
AB respectively of A ABC. If AB =6 cm, BC = 4.8 cm and CA= 5.6 cm, find the
perimeter of (i) the trapezium FBCE (ii) the triangle DEF.

(b) In the figure (2) given below, D and E are mid-points of the sides AB and AC
respectively. If BC =

5.6 cm and«B = 72°, compute (i) DE (ii)2ADE.

(c) In the figure (3) given below, D and E are mid-points of AB, BC respectively
and DF || BC. Prove that DBEF is a parallelogram. Calculate AC if AF = 2.6 cm.




Solution:

(a) (i) Given : AB=6 cm, BC =4.8cm, and CA=5.6 cm

Required : The perimeter of trapezium FBCA.
" F is the mid-point A
of AB (given )

1 1
- BF= ) AB = 2 * 6 em
=3cm (1)
*» E is the mid-point of AC

(given)

1
.. CE== AC
2

1
5 x56cm=28cm .2
Now F and E are the mid-point of the AB and CA

]
FE|IBCand FE= ENBC

1
= FE= 3 48cm=24cm we(3)

. Perimeter of trapezium FBCE
[substituting the value from (1), (2) and (3)}
=BF+BC+CE+EF
=3cm+48cm+28cm+24cm= 13 ecm
Hence, perimeter of trapezium FBCE 5.13 ¢cm Ans.
(ii) .- D, E and F are the mid- A
points of the sides BC, CA and
AB of A ABC respectively.

1
~. EF || BC and EF = ?BC




1
=:-EF=E>=4.S=2.4cm

Similarly,
DE-lAB"le’: = 3
2 =3 cm cm
1 1
and FD = 3 AC = 5 x 5.6 cm = 2.8cm
. Perimeter of A DEF
= DE + EF + FD

=3c¢m+2.4cm+ 2.8 cm = 8.2 cm Ans.
(b) Given : D and E are mid-point of the sides AB
and AC respectively. BC=5.6 cmand /B = 72°
Required : () DE (i) ZADE

Sol. In AABC

D and E is mid-point of the sides AB and AC
respectively. -

By mid-point theorem
1
DE || BC and DE:E BC

1 1
(1 D1=E BC= Ex5,6m=2.scm

' (i) ZADE = 4B
[(corresponding angles)]

ZADE =72° [+ BC lIDE]
[ £B =T72%(given)]



(¢) Given : D and E are mid- A
points of AB, BC
respectively and DF || BC,
AF=26cm.

To prove : (i) BEF is a
parallelogram

(i) To calculate the value
of AC

Proof : (/) In AABC |
D is the mid-point of AB and DF || BC

D

1
]
1
\
|}
]
1

e

B E C

F is the mid-point of AC A1)
Now, F and E are mid-point of AC and BC
respectively. -

EF Il AB h2)
Now, DF || BC
= DFIIBE {3)

EF || AB [From (2)]
= EF|IDB i)

From (3) and (4), DBEF is a parallelogram
(ify -+ F is mid-point of AC
AC=2xAF=2x2.6cm=>5.2 cm.

Question 2.

Prove that the four triangles formed by joining in pairs the mid-points of the sides
c of a triangle are congruent to each other.

Solution:

Given: In A ABC, D, Eandr,

F are mid-points of AB, BC and CA respectively. Join DE, EF and FD.



A D B
To prove : _
AADF = ADBE = AECF = ADEF.

Proof : In AABC, D and E are mid-point of AB
and BC respectively

DE |l ACorFC
Similarly, DF Il EC

DECEF is a parallelogram.

Diagonal FE divides the parallelogram DECF in
two congruent triangle DEF and CEF.

ADEF = AFCF )
Similarly we can prove that,
ADBE = ADEF wi(2)
and ADEF = AADF e 3)

From (1), (2) and (3),
AADF = ADBE = AECF = ADEF
T : (QED)



Question 3.

If D, E and F are mid-points of sides AB, BC and CA respectively of an isosceles
triangle ABC, prove that ADEF is also F, isosceles.

Solution:

Given : ABC is an isosceles triangle in which AB = AC

B D C

D, E and F are mid point of the sides BC, CA and
AB respectively D, E, F are joined

To prove : ADEF is an isosceles triangle.

Proof : D and E are the mid points of BC and AC

DE || AB and DE = %AB 1)
Again, D and F are the mid-points of BC and AB
respectively.

1

DF || AC and DF = 3 AC weil(2)
* AB=BC _ (given)
- DE=DF

. ADEF Is an isosceles trianige
(Q.E.D.)

Question 4.

The diagonals AC and BD of a parallelogram ABCD intersect at O. If P is the mid-
point of AD, prove that

(i) PQ ||]AB

(ii) PO=3zCD.

Solution:

(i) Given : ABCD is a parallelogram in which diagonals AC and BD intersect each other.
At point O, P is the mid-point of AD. Join OP.



A B
To Prove: (i) PQI|AB (i) PQ= % CD.

Proof : We know that in parallelogram diagonals
bisect each other.

BO=0D
i.e. O isthe mid-point of BD
Now, in AABD, .
P and O is the mid-point of AD and BD respectively
PDII&BandPO=~;-AB (1)
ie. PO|lAB [Proved () part}
(#) Now - ABCD is a parallelogram
. AB=CD < wi2)
From (1) and (2),
1
PO = 2 CD ' (Q.E.D,)
Question 5.

In the adjoining figure, ABCD is a quadrilateral in which P, Q, R and S are mid-
points of AB, BC, CD] and DA respectively. AC is its diagonal. Show that

(i) SR || AC and SR =2AC

(ii) PQ=SR

(iii) PQRS is a parallelogram.




Solution:
Given : In quadrilateral ABCD

P, Q,R and S are the mid-points of sides AB,
BC, CD and DA respectively AC is the diagonal.

1
To prove: (/) SR|ACand SR= =~ AC

2
(i) PQ=SR
(iif) PQRS isa parallelogram .
Proof: (/) In AADC
S and R are the mid-points of AD and DC

1
*. SR||ACand SR = 7 AC..()

(Mid-points theorm)
(ii) Similarly in AABC,
P and Q are mid-points of AB and BC

1 .
PQ|IACand PQ = 7 AC ..(i0)

From (7) and (if),
PQ=SRand PQ| SR
(i) ~*PQ=SR and PQ||SR
.. PQRS is a parallelogram

Question 6.

Show that the quadrilateral formed by joining the mid-points of the adjacent sides
of a square, is also a square,

Solution:



Given : A square ABCD in which E, F, G and
H are mid-points of AB, BC, CD and DA
respectively join EF, FG GH and HE.

D G C
N ra
H F
/S
A E B

To Prove : EFGH is a squaira
Construction : Join AC and BD,

Proof : In AACD, G and H are mid-points of CD
and AC respectively.
1
GH I ACand GH = —- AC (1)

Now, in AABC, E and F are mid-points of AB and
BC respectively.

- 1
EF | ACand EF = — AC +.(2)
From (1) and (2),
'l -
EF I| GH and EF =GH = > AC 3)

Similarly, we can prove that
' 1
EF || GH and EH = GF = > BD

But AC=BD (- Diagonals of square are equal)
Dividing both sides by, 2,

1 1 '

5 AC= 3 BD (4)
From (3) and (4),
EF =GH=EH=GF A35)

EFGH is a parallelogram
Now, in AGOH and AGOF
OH=0F



(Diagonals of parallelogram bisect each other)
0G=0G (Common)
GH=GF [From (5)]

AGOH = AGOF
[By S.S.S. axiom of congruency]

ZGOH = LGOF | (c.p.c.t.)
Now ~GOH + ZGOF = 180° (Linear pair)
or ZGOH + ZGOH = 180
or 2 /GOH
1 [1]
ZGOH = > = 0Qr

Diagonals of parallelogram ABCD bisect and
perpendicular to each other.

EFGH is a square (Q.E.D.)

Question 7.
In theI adjoining figure, AD and BE are medians of AABC. If DF U BE, prove that
CF=1AC.

A

Solution:



Given : In the given figure,
AD and BE are the medians of AABC
DF || BE is drawn

1
To prove: CF= IAC

Proof:
InABCE

*. Dis the mid-point of BC and DF [| BE
. F is the mid-points of EC

1
CF= 2]E",!E

* E is the mid-point of AC

1
. EC=7 AC

2
From (7) and (ii),

1 1
=—EC=— —ACJ
CF 2EC 2[2

AC

al—

Question 8.

(a) In the figure (1) given below,”ABCD is a parallelogram. E and F are mid-points
of the sides AB and CO respectively. The straight lines AF and BF meet the
straight lines ED and EC in points G and H respectively. Prove that

(i) AHEB = AHCF
(ii) GEHF is a parallelogram.

(b) In the diagram (2) given below, ABCD is a parallelogram. E is mid-point of CD

and P is a point on AC such that PC = lm AC. EP produced meets BC at F. Prove
that

(i) F is mid-point of BC (ii) 2EF = BD
D F C

(i)

(u'}

m | @




Solution:

Given : ABCD is a parallelogram. E and F are
mid-point of the side AB and CD respectively.
Toprove: B
(i) AHEB = AHCF
(i) GEHF is a parallelogram.

Proof : (/) ABCD is a parallelogram.

FC || BE -
ZCEB = ZFCE (Alternate angles)
= /HEB = £FCH (1)
Also /EBF = ZCFB (Alternate angles)
= ZEBH = ZCFM wl2)
E and F are mid-points of AB and CD respectively.
1
BE= = AB (3)
1 .
and CF= 3 CD -{(4)

But ABCD is a parallelogram
AB=CD



1 1 1
— AB= > CD (Dividing both sides by E)

2
BE =CF [From (3) and (4)] -(5)
Now, in AHEB and AHCF

ZHEB = £FCH [From (1)]
ZEBH = ZCFH [From (2)]
BE =CF [From (5)]

. AHEB = AHCF
(By A.S.A axiom of congruency)
[(§) part is proved]

(ify Since E and F are mid-points of AB and CD

AE=CF [+ AB=CD]
Now AE || CF (given)
.. AE=CFand AE || CF
.. AECFisa |l gm. . .
Now, G and H points on the AF and CE respectively.
.~ GFIIEH v 0)

Similarly we can prove that GFHE is a |} gm.

Now point G and H on the line DE and BF
respectively.

GE Il HF )
From (6) and (7)
GEHF is a parallelogram. (Q.E.D.)

(b) Given : ABCD is a parallelogram in which E is
the mid-point of DC and P is a point on AC such

]
that PC = ry AC. EP produced meets BC at F.

To Prove : () F is the mid-point of BC.
(i) 2EF=BD
Construction : Join BD to intersect AC at O.
Proof : Diagonals of || gm bisect each other.
AO=CO



1
But CP= 1 AC (given)

1 1
Cp= 2 (2C0O) = CP= 2 Co
ie. P is mid-point of CO.
In ACOD, E and P are mid-points of DC & CO.

EP || DO
ie. EF|IDO

Further, in A CBD, E is mid-point of DC and EF || BD

1
F is the mid-point of BC and EF = 3 BD
ie. 2EF=BD. (Q.E.D.)



Question 9.
ABC is an isosceles triangle with AB = AC. D, E and F are mid-points of the sides
BC, AB and AC respectively. Prove that the line segment AD is perpendicular to
EF and is bisected by it.
Solution:
Given : ABC is an isosceles triangle with
AB = AC. D, E and F are mid-points of the sides
BC, AB and AC respectively.

To prove : AD | EF and AD bisect the EF.
Proof : In AABD and AACD
ZABD = ZACD (ABC is an isosceles triangle)
BD=BC | (given D is mid-point 61‘ BC)
AB=AC (given)
. AABD =z AACD
(By S.A.S. axiom of congruency)

. ZADB = ZAOC (c.p.c.t)
Also, /ADB + ZAOC = 180° (Linear pair)
= ZADB *+ ZADB =180° (By above)

1 o

= 2 ZADB= 2 = ZADB =9
- AD 1 BC (1)
Now D and E are mid-points-of BC and AB (given)
. DE || AF A2)
Again D and F are mid-point of BC and AC-
.. EF||AD " ©(3)
From (2) and (3)
AEDF isa || gm.

Diagonals of a parallelogram bisect each other
AD and EF bisect each other

From (1) and (3) |

AD L EF (EF || BC) (QE.D.)



Question 10.
(a) In the quadrilateral (1) given below, AB || DC, E and F are mid-points of AD and
BD respectiyely. Prove that:

() G is mid-point of BC (i) EG= % (AB + DC).
(b) In the quadrilateral (2) given below, AB || DC ||
EG. IfE is mid-point of AD prove that :

(9 Gis mid-point of BC (i/) 2EG=AB +CD.
(c) In the quadrilateral (3) given below, AB || DC,
E and F are mid-point of non-parallel sides AD and
BC respectively. Calculate :

(DEFifAB=6cmand DC=4cm
(iDABifDC=8cmand EF=9 em.

\: ---- G - . G
\ *
’R\\ “\"‘J
R ° >
A B A B
(1 @
D > C
Ef-mecccmmaadon ] F
A - B




Solution: o
(a) Given : AB || DC, E and F are mid-points

of AD and BD respectively
D . c
\“?k‘
Efeaeeaxf ] G
%
A M B
To Prove :
(7) G is mid-point of BC -
1
(i) EG= = (AB+DC).
Proof :

In AABD, DF =BF (+ F is mid-point of BD)-
Also E is the mid-point of AD (given)



1
EF Il AB and EF = 3 AB A1)

" = EGICD "~ [AB i CD (given)]
" Now F is mid-point of BD and FG || DC
, G is mid-point of BC.

. 1 :
- = FG= 5 DC wedl(2)

Adding (1) and (2), we get

1 1 1
EF+FG=-2-AB+ 3 DC = EG=E{AE+DC]

Hence, the result.
(b) Given : Quadrilateral ABCD in which

AB[IDCIIEG. E is mid-point of AD.
To prove : (i) G is mid-point of BC,

(i)2EG=AB +CD |

Proof: - AB || DC (given}

and EG || AB (given)

= EGIIDC

In ADAB,

E is mid-point of AD and EG || AB (given)

.. Fis the mid-point of BD and EF =% AB ...(1)
In ABCD, _
F is mid-point of BD and FG || DC

= FG= % CD 2



Adding (1) and (2)

1 1
EF+FG=— AB —
FG== AB - CD
1
EG= 3 (AB +CD) (Q.ED.)
(¢) Given : A quadrilateral in which AB || DC, E

and F are mid-points of non parallel sides AD and
BC respectively. '

Required : (/) EF if AB=6cmand DC=4 cin
(i AB if DC =8 cm and EF =9 cm

C

k'3
=

A

(3)

Now, The length of line segment joining the mid-
points of two non-parallel sides is half the sum of
the lengths of the parallel sides.
E and F are mid-points of AD and BC
respectively.
1

.. EF= Y (AB+CD) (1)
() AB=6cmand DC=4c¢m
Putting these in (1), we get

1 1 '
EF=E (6+4) = 5 10=5cm Ans.
(i) DC=8cmand EF=9cm
Putting these in (1), we get

1 1
EF= 2 (AB+DC) = 0= (AB+8)

= 18=AB+8 = 18-8=AB
AB=10cm Ans.



Question 11.

(a) In the quadrilateral (1) given below, AD = BC, P, Q, R and S are mid-points of
AB, BD, CD and AC respectively. Prove that PQRS is a rhombus.

(b) In the figure (2) given below, ABCD is a kite in which BC = CD, AB = AD, E, F,
G are mid-points of CD, BC and AB respectively. Prove that:

(i) 2LEFG =90
(ii) The line drawn through G and parallel to FE bisects DA.
C
E F
D B
G
A

(2)
Solution:



AD=BC. P, Q, R and S are mid-points of AB, BD,
CD and AC respectively.
To Prove : PQRS is a rhombus.

Proof : In AABD, P and Q are mid-points of AB
and BD respectively
(given)
- PQl AD and PQ
1
=3 AB (1)

Again in ABCD, R and Q are mid-points of DC
and BD respectively (given)

1
. RQIBCand RQ= ) BC s(2)
Also P and S are mid-points of AB and AC
respectively (given)
1
PS||BCand PS = D) BC wl(3)

* AD=BC. {given)
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To Prove : (i) ZEFG =9(e
(ii) The line drawn through
G and parallel to FE bisects DA.
Construction : Join AC and BD and Draw GH
through G parallel to FE.
Proof : (i) Diagonals of a kite intersect at right
angle

" ZMON =90° 1)
In ABCD
E and F are mid-points of CD and BC respectively

EF || DB and EF = % DB wl2)

EFIIDB = MF|ION

ZMON + ZMFN =180°
= 90°+ ZMFN =180°
= ZMFN =180°-90° = sMFN =90°
=  ZEFG =90° ' ' {Proved)
(i) In AABD

G is mid-point of AB and HG || DB
[From (2), EF || DB and EF || HG (given)]
= HG || DB
H is mid-point of DA
Hence, the line drawn through G and parallel to FE
bisects DA. (Q.E.D.)



Question 12.

In the adjoining figure, the lines I, m and n are parallel to each other, and G is
mid-point of CD. Calculate:

(i) BGif AD=6 cm

(i) CFifGE=2.3cm

(iii) AB if BC = 2.4 cm

(iv) ED if FD = 4.4 cm.

C F

/\ !
/B G E > m
- 'S

A D *n

Solution:

Given : The straight line /, m and n are parallel
to each other. G is the mid-point of CD,

To Calculate: () BGifAD=6cm
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Multiple Choice Questions

Choose the correct answer from the given four options (1 to 6):

Question 1.

Ina AABC, AB=3 cm, BC =4 cm and CA =5 cm. IfD and E are mid-points of AB
and BC respectively, then the length of DE is

(a)1.5cm

(b) 2 cm

(c)2.5cm

(d) 3.5cm

Solution:



In AABC, D and E are the mid-points of sides AB and BC

A
D
B E C
. DE= lAC
) 2
ButAC=5cm
DE — _1. - E =
: =3 5—2¢m~—2*5cm_ (c)
Question 2.

In the given figure, ABCD is a rectangle inwhich AB =6 cmand AD=8 cm. If P
and Q are mid-points of the sides BC and CD respectively, then the length of PQ
is

(@) 7 cm

(b) 5cm

(c)4 cm

(d) 3cm

Solution:



In the given figure,
ABCD is arectangle AB=6 cm, AD =8 cm
P and Q are mid-points of BC and CD

{ .
. PQ= EBD

ButBD = \/Bc? + cD?
(Pythagoras Theorem)

A 8cm D

6em Q

B P C

= J82+6° = J64+36cm

= J100 =10 cm
L
. PQ=—-BD= 7 x10=5cm (b)
2 2
Question 3.

D and E are mid-points of the sides AB and AC of AABC and O is any point on the
side BC. O is joined to A. If P and Q are mid-points of OB and OC respectively,
then DEQP is

(a) a square

(b) a rectangle

(c) a rhombus

(d) a parallelogram

Solution:

D and E are mid-points of sides AB and AC respectively of AABC O is any point on BC



and AO is joined P and Q are mid-points of OB and OC, EQ and DP are joined
D and E are mid-points of sides AB and AC

respectively of AABC

O is any point on BC and AO is joined P and
Q are mid-points of OB and OC, EQ and DP
are joined

D E

/

BP O Q C

-+ D and E are the mid-points of AB and AC
1

. DE= 2 BC and DE || BC ()

. P and Q are mid-points of BO and OC

s PQ=PO +0Q
_1 +10C—lED+OC}
=7 B0+ 7 0C=5(
= -I'BC | (i)
- 2 tEE
=DE
From EQPD is a |jgm (d)

Question 4.

The quadrilateral formed by joining the mid-points of the sides of a quadrilateral
PQRS, taken in order, is a rectanige if

(a) PQRS is a parallelogram

(b) PQRS is a rectangle

(c) the diagonals of PQRS are perpendicular to each other

(d) the diagonals of PQRS are equal.

Solution:



A, B, C and D are the mid-points of the sides PQ, QR, RS and SP respectively

The quadrilateral so formed by joining the
mid-points A, B, C, D is ABCD

ABCD will be rectangle, if the diagonals of
PQRS bisect each other

i.e., PR and QS bisect each other (¢)

Question 5.

The quadrilateral formed by joining the mid-points_of the sides of a quadrilateral
ABCD, taken in order, is a rhombus if

(a) ABCD is a parallelogram

(b) ABCD is a rhombus

(c) the diagonals of ABCD are equal

(d) the diagonals of ABCD are perpendicular to each other.

Solution:

P, Q, R and S are the mid-points of the quadrilateral ABCD and a quadrilateral is
formed by joining the mid-points.in order

D . R C .

PQRS will be a rhombus if the diagonals of
ABCD are equal

ie.,, AC=BD (c)



Question 6.

The figure formed by joining the mid points of the sides of a quadrilateral
ABCD, taken in order, is a square only if

(a) ABCD is a rhombus r

(b) diagonals of ABCD are equal

(c) diagonals of ABCD are perpendicular to each other

(d) diagonals of ABCD are equal and perpendicular to each other.
Solution:

P, Q, R and S are the mid-points of the

_quadrilateral ABCD and a quadrilateral is

formed by joining them in order. The

quadrilateral so formed will be a square if

the diagonals of ABCD are equal and

perpendicular to each other.
D R C
S 0 Q
A P B

i.e., AC and BD are equal and bisect it
perpendicular. (d)



Chapter Test

Question 1.

ABCD is a rhombus with P, Q and R as midpoints of AB, BC and CD respectively.
Prove that PQ L QR.

Solution:

Given : ABCD is a rhombus with P, Q and R
as mid-points of AB, BC and CD respectively.
ToProve: PQ 1L QR
Construction : Join AC & BD.

Proof : Diagonals of rhombus intersect at right

angle.
/N
M
/ i\
D 5 N/B
/ P
A
. ZMON =90 .1
In ABCD

Q and R are mid-points of BC and CD respectively.

RQ I DB and RQ = % DB (2)
RQI DB = _.MQIION
5 ZMQN + /MON = 180°
= ZMON +90°=180° = ZMQN = 180°-90°
= ZMQN =90 = NQ L MQ
or PQ L QR ~ (QED.)



Question 2.

The diagonals of a quadrilateral ABCD are perpendicular. Show that the
quadrilateral formed by joining the mid-points of its adjacent sides is a rectangle.
Solution:

Ans. Given : ABCD is a quadrilateral in which
diagonals AC and BD are perpendicular to each
other. P, Q, R and S are mid-points of AB, BC, CD
and DA respectively.

To prove : PQRS is arectangle.

Proof : P and Q are mid-points of AB and BC

(given)
PQ Il AC and PQ = % AC 1)
Again S and R are mid-points of AD and DC (given)
SR || AC and SR = % AC Q)
From (1) and (2)

PQ || SR and PQ=SR

PQRS is a parallelogram
Further AC and BD intersect at right angles

SP || BD and BD L AC.
SP L AC
ie. SP L SR
ie. /RSP =90
. ZRSP=/SRQ=ZRQS =ZSPQ=90°
PQRS is a rectangle (Q.E.D.)



Question 3.

If D, E, F are mid-points of the sides BC, CA and AB respectively of a A ABC,
Prove that AD and FE bisect each other.
Solution:

Given : D, E, F are mid-points of the sides BC,
CA and AB respectively ofa AABC

To Prove : AD and FE bisect each other.
Const : Join ED and FD

E\
\T\ .r‘f
AN
B D C

Proof : D and E are mid-points of BC and AB
respectively (given).

DEIIAC = DEIlAF (1)
Again D and F are mid-points of BC and AC
respectively (given) _

DF[IAB = DFI| AE {2)
From (1) and (2)

ADEF is a [lgm

Diagonals of a ||gm bisect each other

AD and EF bisect each other.

Hence, the result. (Q.E.D.)




Question 4.
In AABC, D and E are mid-points of the sides AB and AC respectively. Through E,
a straight line is drawn parallel to AB to meet BC at F. Prove that BDEF is a

parallelogram. If AB = 8 cm and BC =9 cm, find the perimeter of the parallelogram
BDEF.

Solution:
In AABC, D and E are the mid-points of

sides AB and AC respectively. DE is joined
and from E, EF || AB is drawn AB = 8 cm and
BC=9%c¢m.

9cm
To prove.
() BDEI is a parallelogram.
(i) Find the perimeter of BDEF
Proof: In AABC,

"~ B and E are the mid-points of AB and AC
respectively

-.DE|| BC and DE = %Bc

.EF|| AB

.. DEFB is a parallelogram.
~.DE=BF

-DE= %BC=%>< 9=4.5cm

EF:iAE=lx8=4cm.
2 2

.. Perimeter of BDEF =2 (DE + EF)
=2(45+4)
=8-5x2=17cm. Ans.



Question 5.
In the given figure, ABCD is a parallelogram and E is mid-point of AD. DL EB
meets AB produced at F. Prove that B is mid-point of AF and EB = LF.

s D

F B A

Solution:
Given In the figure

ABCD s a parallelogram
E is mid-point of AD
DL || EB meets AB produced at F
To prove : EB = LF
B is mid-point of AF
Proof: - BC| ADand BE | LD
.~ BEDL is a parallelogram
.+ BE=LDand BL=AE
** E is mid-point of AD
. L is mid-point of BC
In AFAD,
E is mid-point of AD and BE || LD at FLD
. B is mid point of AF

N ]
~ EB= EFD: LF

Question 6.
In the given figure, ABCD is a parallelogram. If P and Q are mid-points of sides

CD and BC respectively. Show that CR = %AC.




Solution:
Given : In the figure, ABCD is a
parallelogram P and Q are the mid-points of
sides CD and BC respectively.

1
To prove : CR = EAC

Construction : Join AC and BD.

Proof : In |gm ABCD, diagonals AC and BD
bisect each other at O

1
AO=0CorOC= EAC )

In ABCD,

P and Q are mid points of CD and BC
- PQ|BD
~ In ABCO,

Q is mid-point of BC and PQ || OB
. R is mid-point of CO



