CBSE Class 9 Mathemaics
Important Questions
Chapter 8
Quadrilaterals
1 Marks Quetions

1. A quadrilateral ABCD is a parallelogram if

(a) AB=CD

(b) AB||BC

(©) £4=60°, LC=60", 2B =120°

(d) AB=AD

Ans. (0) SA4=60" 2C =60 2B =120°

2. In figure, ABCD and AEFG are both parallelogram if .~ =80° then, DGFE is

(@) 100°
() 60°
(©) 80°
(@ 120°

Ans. (¢) 8()°
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3. In a square ABCD, the diagonals AC and BD bisects at O. Then A 4(JF is
(a) acute angled

(b) obtuse angled

(c) equilateral

(d) right angled

Ans. (d) right angled

4. ABCD is arhombus. If .~ 4CB =30°, then S ADB is
@) 30°

() 120°

© 60°

(d) 45°

Ans. (¢) /()

5.In fig ABCD is a parallelogram. If ~ [} 48 =gf0%and ~ DB = &0 then .~ [)E is

(A)80°
(B)60°
(C)20°
(D)40°
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Ans. |'_D_'| 40°

6. If the diagonals of a quadrilateral bisect each other, then the quadrilateral must be.
(a) Square

(b) Parallelogram

(c) Rhombus

(d) Rectangle

Ans. (b) Parallelogram

7. The diagonal AC and BD of quadrilateral ABCD are equal and are perpendicular
bisector of each other then quadrilateral ABCD is a

(a) Kite

(b) Square

(c) Trapezium

(d) Rectangle

Ans. (b) Square

8. The quadrilateral formed by joining the mid points of the sides of a quadrilateral
ABCD taken in order, is a rectangle if

(a) ABCD is a parallelogram

(b) ABCD is a rut angle

(c) Diagonals AC and BD are perpendicular

(d) AC=BD

Ans. (a) ABCD is a parallelogram
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9. In the fig ABCD is a Parallelogram. The values of x and 1 are

(a) 30, 35
(b) 45, 30
(c) 45, 45
(d) 55, 35

Ans. (b) 45, 30

10. In fig if DE=8 cm and D is the mid-Point of AB, then the true statement is

.
=

(a) AB=AC

(b) DE| |BC

(c) E is not mid-Point of AC
(d) DE =BC

Ans. (c¢) E is not mid-Point of AC

11. The sides of a quadrilateral extended in order to form exterior angler. The sum of
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these exterior angle is
(@) 1807

() 270"

() 90=

(d)360°

Ans. (d) 360°

12. ABCD is rhombus with .~ 4B =40° The measure of .~ 4CDis
(@) 20°
(b) 20°
(o) 40°
(d) 70°

Ans. b) 20~

13. In fig D is mid-point of AB and DE || BC then AE is equal to

(a) AD
(b) EC
(c) DB

(d) BC
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Ans. (b) EC

14. In fig D and E are mid-points of AB and AC respectively. The length of DE is

A
i |||..."" .H\i.-. Lo
D2 S E
.--..- M
*,
B Fd e S
(a) 8.2 cm
(b)5.1cm
(c) 4.9 cm
(d)4.1cm

Ans. (d) 4.1 cm

15. A diagonal of a parallelogram divides it into
(a) two congruent triangles

(b) two similes triangles

(c) two equilateral triangles

(d) none of these

Ans. (a) two congruent triangles

16. A quadrilateral is a , if its opposite sides are equal:
(a) Kite

(b) trapezium
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(c) cyclic quadrilateral
(d) parallelogram

Ans. (d) parallelogram

17. In the adjoining Fig. AB = AC. CD | | BA and AD is the bisector of .~ P 4 prove that

@ ADAC=-B(CAand

D! Ve

Ans.In AJBC  AB =AC

— B4 =_BAC [Opposite angle of equal sides are equal]
£CAD = ZBCA+ £ABC [Exterior angle]

= LPAC=2B5CA

Now A~PAC = -B(CA
= AP || BC

Also CD| | BA Given)

. AE(CD is a parallelogram

(ii) ABCD is a parallelogram

18. Which of the following is not a parallelogram?
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(a) Rhombus
(b) Square

(c) Trapezium
(d) Rectangle

Ans. (c¢) Trapezium

19. The sum of all the four angles of a quadrilateral is
(a) 180°

(b) 360°

(c) 270°

(@) 90°

Ans. (b) 360°

20. In Fig ABCD is a rectangle P and Q are mid-points of AD and DC respectively. Then
length of PQ is

.'-, A

& 4cm B

(a)5cm
(b) 4 cm

(c) 2.5 cm
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(d) 2 cm

Ans. (c¢) 2.5 cm

21. In Fig ABCD is a rhombus. Diagonals AC and BD intersect at O. E and F are mid
points of AO and BO respectively. If AC = 16 cm and BD = 12 cm then EF is

D

(a)10 cm
(b) 5cm
(c) 8 cm

(d) 6 cm

Ans. (b) 5 cm
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CBSE Class 9 Mathemaics
Important Questions
Chapter 8

Quadrilaterals

2 Marks Quetions

1. The angles of a quadrilateral are in the ratio 3 : 5 : 9 : 13. Find all angles of the

quadrilateral
Ans. Let in quadrilateral ABCD, . A= 3x, - B=3x, /C=0y and /D= 13x
Since, sum of all the angles of a quadrilateral = 350~
L AA+ B+ £C+ AD=360° = 3x+5x+9x+13x=360°
— 30x=360° = x=12°

Now A= 3v=3x%12=3/"

L
L

S B=8x=5x12=80°
£ C=0x=0x12=108°
And ~D=13x=13x12=1356"

Hence angles of given quadrilateral are 36, 60% 1087 and 1567,

2. If the diagonals of a parallelogram are equal, show that it is a rectangle.
Ans. Given: ABCD is a parallelogram with diagonal AC = diagonal BD

To prove: ABCD is a rectangle.
A D
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Proof: In triangles ABC and ABD,
AB = AB [Common]
AC =BD [Given]
AD = BC [opp. Sides of a || gm]

" AABC = A BAD [By SSS congruency]
= . DAB= .~ CBA[ByC.P.C.T]..........()
But .~ DAB+ .~ CBA=180".......... (ii)

[ AD||BC and AB cuts them, the sum of the interior angles of the same side of transversal

is 1807 ]
From eq. (i) and (i),
- DAB= . CBA= Q[F

Hence ABCD is a rectangle.

3. Diagonal AC of a parallelogram ABCD bisects .~ A (See figure). Show that:
(@) It bisects . C also.

(ii) ABCD is a rhombus.

D

B

Ans. Diagonal AC bisects . A of the parallelogram ABCD.
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B

(i) Since AB || DC and AC intersects them.

. 2 1= _ 3[Alternate angles] .......... 1)
Similarly 2= 4...... (ii)
But .~ 1= _ 2[Given].......... (iii)

. 3= 4[Using eq. (i), (i) and (iii)]
Thus AC bisects .~ C.

() 2= 3= 4= 1
—> AD = CD [Sides opposite to equal angles]
.. AB=CD=AD=BC

Hence ABCD is a rhombus.

4. ABCD is a parallelogram and AP and CQ are the perpendiculars from vertices A and C
on its diagonal BD (See figure). Show that:

() AAPB = ACQD

(ii) AP = CQ

A . B
Ans. Given: ABCD is a parallelogram. AP _ BD and CQ __ BD

To prove: (i) A APB = A CQD (ii) AP = CQ
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Proof: (i) In A APB and A CQD,
2 1= _ 2 [Alternate interior angles]
AB = CD [Opposite sides of a parallelogram are equal]
Z APB= / CQD = 9(y
. AAPB = A CQD [By ASA Congruency]
(ii) Since A APB = A CQD
AP = CQ [By C.P.C.T.]

5. ABCD is a quadrilateral in which P, Q, R and S are the mid-points of sides AB, BC, CD
and DA respectively (See figure). AC is a diagonal. Show that:

1
(@) SR || ACand SR = = AC

(il) PQ = SR
(iii) PQRS is a parallelogram.

Ans. In A ABC, P is the mid-point of AB and Q is the mid-point of BC.

Then PQ || ACand PQ = = AC

| =

(i) In A ACD, R is the mid-point of CD and S is the mid-point of AD.

1
Then SR || AC and SR = = AC

coy o 1 1
(ii) Since PQ= — ACand SR= — AC
D D

Therefore, PQ = SR

(iii) Since PQ || ACand SR || AC
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Therefore, PQ || SR [two lines parallel to given line are parallel to each other]
Now PQ =SRand PQ || SR

Therefore, PQRS is a parallelogram.

6. The angles of a quadrilateral are in the ratio 3:5:9:13. Find all the angles of the
quadrilateral.

Ans. Suppose angles of quadrilateral ABCD are 3%, 5%, 9%, and 13x
SA+ B+ SO+ D =360" [sum of angles of a quadrilateral is 3]

30x = 360°

S AA=3x=3%12=36
SB=5x=5x12=60
AC=9r=9x12=108

SD=13x=13x12 =156

7. Show that each angle of a rectangle is a right angle.

Ans. We know that rectangle is a parallelogram whose one angle is right angle.

o L

Let ABCD be a rectangle.
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£4=90

Toprove /B = /C =D =90

Proof: " 4D || BC and AB is transversal
S LA+ /B =180

90° + /B =180°

ZB =180 -90° =90

ZC=.4

o 20 =90°

ZD=.RB

o 2D =90

8. A transversal cuts two parallel lines prove that the bisectors of the interior angles

enclose a rectangle.

Ans. * 4B || CD and EF cuts them at P and R.

.2 APR = PRI [alternate interior angles]

l S APR = l £ PRD
g g
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e 21=.22

o PQ|| RS [alternate]

9. Prove that diagonals of a rectangle are equal in length.

Ans. ABCD is a rectangle and AC and BD are diagonals.

C o

To prove AC = BD

Proof: Jn A DAE and CEA

AD = BC [In a rectangle opposite sides are equal]
ZA4=7B  [90°each]

AB = AB common [common]

" ADAB =ACAB [By 545]

. AC =BD [By CPCT]

10. If each pair of opposite sides of a quadrilateral is equal, then prove that it is a

parallelogram.

Ans. Given A quadrilateral ABCD in which AB = DC and AD = BC
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To prove: ABCD is a parallelogram
Construction: Join AC

Proof: In A4BC and A4DC
AD=BC (Given)

AB=DC

AC=AC [common]

" A4BC = A4DC by SSS]

S ZBAC= iD.riC[B‘_‘_-’ CPCT]

. ABCD is a parallelogram.

T e Y/
i & e o i
i e . " ; ¢
i s s e e |
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Ans. ABCD is a parallelogram. The diagonals of a parallelogram bisect bisect each other
0D =08
But 3% = B} [given]

L OD-DX =08-8Y
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Or OX=0Y

Now in quadrilateral AYCX, the diagonals AC and XY bisect each other

. AY(CX is a parallelogram.
In fig ABCD is a parallelogram and X, y are the points on the diagonal BD such that Dx<By

show that AYCX is a parallelogram.

12. Show that the line segments joining the mid points of opposite sides of a

quadrilateral bisect each other.

Ans. Given ABCD is quadrilateral E, F, G, H are mid points of the side AB, BC, CD and DA

respectively
To prove: EG and HF bisect each other.

In A48, Eis mid-point of AB and F is mid-point of BC

S EF||ACAnd EF =— AC......(i)

b | =

Similarly, HG || ACand HG = - AC...__(ii]

From (i) and (ii), EF || HG and EF = GH
. EFGH is aparallelogram and EG and HF are its diagonals
Diagonals of a parallelogram bisect each other

Thus, EG and HF bisect each other.

'
R
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13. ABCD is a rhombus show that diagonal AC bisects .~ 4 as well as (" and diagonal
BD bisects .“ B aswell as ]}

Ans. ABCD is a rhombus
D

O

B

A B
In AdBC and A4ADC

AR = Al [Sides of a rhombus]

B = D [Sides of a rhombus]

AC = AC [Common]

SAAEBC = AA4ADC [By SSS Congruency]

. LCAB = ZCAD And Z4CE = 24CD

Hence AC bisects .~ 4aswellas <

Similarly, by joining B to D, we can prove that A4 B} = ACED

Hence BD bisects .~ F aswell as .~}

14. In fig AD is a median of A4BC E is mid-Point of AD.BE produced meet AC at F.

Show that 4F = %J{C
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Ans. Let M is mid-Point of CF Join DM

-.DM || BF.
A
-"A"x..
F,
) E - A - ,L r_,‘l
y .-'"- 4 .-. i .-'"'-. ; : -
B i . 4

In A4DM _E is mid- Point of AD and
DAL || EF = F is mid-point of AM

AF =FM

FM=MC

S AF=FM =MC
SAC=AF+FM + MC
=AF+ AF + AF

AF =34F

= AF = %;‘1{?

Hence Proved.

15. Prove that a quadrilateral is a parallelogram if the diagonals bisect each other.

Ans. ABCD is a quadrilateral in which diagonals AC and BD intersect each other at O

In AdOFE and ADOC
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0A4=0C I[Given]

OF = 0D [Given]

And ~40F = 0 [Vertically apposite angle
S A4OF = ACOD [By SAS]

S Z0A4AB = Z0CD [By C.P.CT]

But this is Pair of alternate interior angles

AR CD
AR CD
Similarly AD| |BC

..Quadrilateral ABCD is a Parallelogram.

16. In fig ABCD is a Parallelogram. AP and CQ are Perpendiculars from the Vertices A
and C on diagonal BD.

W

A

Show that

) AdPE=ACQD

() AP =C0¢

Ans. () in A4PEand ACQOD

AB=DC [opposite sides of a Parallelogram]
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£P= 20 [each 907]

And ~4BF =-CDQ

. AAPB =ACQD[ASA]
an . 4P = CO By CP.CT)

17. ABCD is a Parallelogram E and F are the mid-Points of BC and AD respectively. Show
that the segments BF and DE trisect the diagonal AC.

¥ .

|
" =

Ans. FD | | BE and FD=BE
_.BEDF Is a Parallelogram

EG| |BH and E is the mid-Point of BC

.G is the mid-point of HC
Or HG=GC.............. (1)
Similarly AH=HG............. (ii)

From (1) and (ii) we get

AH=HG=GC

Thus the segments BF and DE bisects the diagonal AC.

18. Prove that if each pair of apposite angles of a quadrilateral is equal, then it is a
parallelogram.

Ans. Given: ABCD is a quadrilateral in which .~ 4= and ~F =
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To Prove: ABCD is a parallelogram
L¥ L

! .-__.' J ¥
— __-'"' 'H.,\__d.'
¥
§
§

|rl_-..

=Y

Proof: .~ 4 = (T [Given]
£ B = 2D I[Given]
ZA+/B=2C+2D.. (i)
In quadrilateral. ABCD
LA+ LB+ ZC+ 2D =360°
| LA+ LB )+ ( LA+ LB ) =360° [By...(D]
£ZA+ £B =180°

LA+ B =20+ 2D =180°

These are sum of interior angles on the same side of transversal
-.AD||BCand AB| DC

._ABCD is a parallelogram.

19. In Fig. ABCD is a trapezium in which AB| |DC E is the mid-point of AD. A line through
E is parallel to AB show that | bisects the side BC

Dy C

EIIII II'- F_ 1!

A B
Ans. Join AC
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In AADC
E is mid-point of AD and EO| | DC

.0 is mid point of AC [A line segment joining the midpoint of one side of a A parallel to
second side and bisect the third side]

In AJCE
O is mid point of AC
OF | |AB .".F is mid point of BC

.. | Bisect BC

m
NO
-T=r

20. In Fig. ABCD is a parallelogram in which X and Y are the mid-points of the sides DC

and AB respectively. Prove that AXCY is a parallelogram
X C
I_-:I -

A Y B
Ans. In the given fig

ABCD is a parallelogram
..AB||CD and AB =CD

L pilepanalip=lep
¥ ¥ 8 2

= XC | A¥ And XU = AT
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[X and Y are mid-point of DC and AB respectively]

— 4 X7 isaparallelogram

» X f
/ ]
-
A
~
-
-
/ £
p e
A e B

21. The angles of quadrilateral are in the ratio 3:5:10:12 Find all the angles of the

quadrilateral.

Ans. Suppose angles of quadrilaterals are

3x. 5x, 10x, and 12x

CLLA=3x, AB=5x, AC=10x, £AD=12x
In a quadrilateral

LA+ AB+2C+ 2D =360°
3x+5x+10x+12x=360°

30x=360

360 _
RELE

12

ZA4=3%12=36° /B =5x12=60°

ZC =10x12=120°, /D =12x12 =144°

22. In fig D is mid-points of AB. P is on AC such that P{" = l AP and DE| | BP show that
3y
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Ans. In A ABP
D is mid points of AB and DE| | BP
..E is midpoint of AP

. AE=EP also PC = l AP
3
2PC = AP
2PC = 2AE
= PC=AE
. AE=PE=PC
S, AC=AE+EP+PC
AC=AE + AE + AE
== AE = lAC
3

Hence Proved.

23. Prove that the bisectors of the angles of a Parallelogram enclose a rectangle. It is

given that adjacent sides of the parallelogram are unequal.

Ans. *,"ABCD is a parallelogram
S LA+ D =180°
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Get More Learning Materials Here : &

or %['_ LA+£D)=90°

Or 4P =00° [Sum of angle of a A18("]
- LSPQ = 24PD = 90"

Similarly, QRS =90"and ~POR = 90"
LP+ 20+ AR+ 25 =360°

. 2 PSR =090". Thus each angle of quadrilateral PQRS is Q()“

Hence PQRS is a rectangle.

24. Prove that a quadrilateral is a parallelogram if a pair of its opposite sides is parallel

and equal

Ans. Given: ABCD is a quadrilateral in which AB| |DC and BC| | AD.

To Prove: ABCD is a parallelogram

3
(] i

Construction: Join AC and BD intersect each other at O.

Proof: A4QE = ADOC [By AAA
Because 1= .2

S3=4 and S5 =6
~.A0=0C

And BO=0OD

.. ABCD is a parallelogram

*."Diagonals of a parallelogram bisect each other.
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CBSE Class 9 Mathemaics
Important Questions
Chapter 8

Quadrilaterals

3 Marks Quetions

1. Show that is diagonals of a quadrilateral bisect each other at right angles, then itis a

rhombus.
Ans. Given: Let ABCD is a quadrilateral.

Let its diagonal AC and BD bisect each other at right angle at point O.

D

~.0A=0C, OB = 0D

And ~AOB= ~BOC= ~COD= ~AOD = Q[
To prove: ABCD is a rhombus.

Proof: In 4 AOD and 4 BOC,

OA = OC[Given]

2 AOD = .~ BOCI[Given]

OB = OD[Given]
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.. A AOD = 4 COB [By SAS congruency]
— AD = CB [By C.P.C.T.]..........()

Again, In 5 AOB and 4 COD,

OA = OC[Given]

- AOB =  COD[Given]

OB = OD[Given]

. A AOB= 4 COD [By SAS congruency]
— AD = CB[By C.P.C.T.]..........(i1)

Now In 4 AOD and p BOC,

OA = OC[Given]

- AOB =  BOC[Given]

OB = OB[Common]

. A AOB = 4 COB [By SAS congruency]
— AB = BC [By C.P.C.T.]..........(ii1)

From eq. (1), (ii) and (iii),
AD=BC=CD=AB

And the diagonals of quadrilateral ABCD bisect each other at right angle.

Therefore, ABCD is a rhombus.

2. Show that the diagonals of a square are equal and bisect each other at right angles.

Ans. Given: ABCD is a square. AC and BD are its diagonals bisect each other at point O.
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A — B
To prove: AC=BD and AC | BD at point O.
Proof: In triangles ABC and BAD,

AB = AB[Common]

2 ABC= .~ BAD = Q(f
BC = AD [Sides of a square]

.. AABC = A BAD [By SAS congruency]

— AC =BD [By C.P.C.T.] Hence proved.

Now in triangles AOB and AOD,
AO = AO[Common]
AB = AD[Sides of a square]

OB = OD[Diagonals of a square bisect each other]
.. AAOB= 4 AOD[By SSS congruency]

- AOB= . AOD[By C.P.C.T.]

But .~ AOB + .~ AOD = ]&0“ [Linear pair]

.2 AOB= . AOD = Q)=

— OA _ BDorAC | BD

Hence proved.

Get More Learning Materials Here : & m @) www.studentbro.in



3. ABCD is a rhombus. Show that the diagonal AC bisects .~ A as well as .~ C and

diagonal BD bisects .~ B aswell as .~ D.

D

Ans. ABCD is a rhombus. Therefore, AB=BC=CD =AD
Let O be the point of bisection of diagonals.
..OA=0Cand OB=0D

In 4 AOB and 4 AOD,

OA = OA[Common]

AB = AD[Equal sides of rhombus]

OB = OD(diagonals of rhombus bisect each other]
. A AOB = A4 AOD[By SSS congruency]

— .~ OAD = .~ OAB[By C.P.C.T.]

— OA bisects . A.......... @)

Similarly 4 BOC = 4 DOC[By SSS congruency]

— ~ 0OCB = _~ OCD[By C.P.C.T.]

= OC bisects . C.......... (ii)
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From eq. (i) and (ii), we can say that diagonal AC bisects .~ A and . C.
Now in 4 AOB and # BOC,

OB = OB[Common]

AB = BC[Equal sides of rhombus]

OA = OC(diagonals of rhombus bisect each other]

.. A AOB= 4 COB[By SSS congruency]

— .~ OBA= . OBC[ByC.P.C.T.]

— OB bisects . B.......... (iii)

Similarly 4 AOD . 4 COD[By SSS congruency]

— .~ ODA = .~ ODC[ByC.P.C.T.]

— BD bisects .~ D.......... @1v)

From eq. (iii) and (iv), we can say that diagonal BD bisects .~ Band D
4. In parallelogram ABCD, two points P and Q are taken on diagonal BD such that DP =
BQ (See figure). Show that:

(i) AAPD = 4 CQB

(il) AP = CQ

(iii) 4, AQB-~. 4 CPD

(iv) AQ=CP

(v) APCQ is a parallelogram.
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B 4
Ans. (i)In 4 APD and # CQB,

DP = BQ[Given]

~ ADP = .~ QBC[Alternate angles (AD || BC and BD is transversal)]
AD = CB[Opposite sides of parallelogram]

. AAPD= A CQB[By SAS congruency]

(>ii) Since 4 APD~. 5 CQB

— AP = CQ[By C.P.C.T.]

(iii) In 4 AQB and j CPD,

BQ = DP[Given]

~ ABQ = .~ PDC[Alternate angles (AB|| CD and BD is transversal)]
AB = CD[Opposite sides of parallelogram]

. AAQB= A CPD[By SAS congruency]

(iv) Since 4, AQB =~ 4 CPD

— AQ = CP[By C.P.C.T]

(v) In quadrilateral APCQ,

AP = CQ[proved in part (i)]
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AQ = CP[proved in part (iv)]
Since opposite sides of quadrilateral APCQ are equal.
Hence APCQ is a parallelogram.

5. ABCD is arhombus and P, Q, R, S are mid-points of AB, BC, CD and DA respectively.
Prove that quadrilateral PQRS is a rectangle.

Ans. Given: P, Q, R and S are the mid-points of respective sides AB, BC, CD and DA of
rhombus. PQ, QR, RS and SP are joined.

To prove: PQRS is a rectangle.
Construction: Join A and C.

Proof: In 4 ABC, P is the mid-point of AB and Q is the mid-point of BC.

".PQ|| ACandPQ= _ AC.......... @

bt | =

In 4 ADC, R is the mid-point of CD and S is the mid-point of AD.

“.SR|| ACand SR = % AC.......... (ii)

From eq. (i) and (ii),PQ || SR and PQ = SR
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.. PQRS is a parallelogram.
Now ABCD is a rhombus. [Given]

S.AB =BC

— — AB= — BC=PB=BQ

b | =
bad | =

.2 1= 2[Angles opposite to equal sides are equal]

Now in triangles APS and CQR, we have,

AP = CQ[P and Q are the mid-points of AB and BC and AB = B(C]
Similarly AS = CR and PS = QR[Opposite sides of a parallelogram]
.. A APS = 4 CQR[By SSS congreuancy]

— 3= /4[ByC.P.C.T.]

Now we have 1+ ~SPQ+ 3= 180"

And 2+ ~PQR+ 4= 180" [Linear pairs]

21+ SSPQ+ £3= 2+ SPQR+ 4

Since 1= 2and . 3= .~ 4[Proved above]

o2 SPQ = 2 PQR.......... (iii)

Now PQRS is a parallelogram [Proved above]

S22 SPQ+ APOQR=180%.......... (iv)[Interior angles]

Using eq. (iii) and (iv),

£ SPQ+ L£SPQ=180% =2 2SPQ= 180"

= £ SPQ = 890°

Hence PQRS is a rectangle.
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6. ABCD is arectangle and P, Q, R and S are the mid-points of the sides AB, BC, CD and

DA respectively. Show that the quadrilateral PQRS is a rhombus.

Ans. Given: A rectangle ABCD in which P, Q, R and S are the mid-points of the sides AB, BC,
CD and DA respectively. PQ, QR, RS and SP are joined.

To prove: PQRS is a rhombus.

Construction: Join AC.

Proof: In 4 ABC, P and Q are the mid-points of sides AB, BC respectively.

~.PQ || ACand PQ =

[
>
o
Py
=

"SR || ACand SR =

b | =
>
o
-
E

From eq. (i) and (ii), PQ || SR and PQ = SR

..PQRS is a parallelogram.

Now ABCD is a rectangle.[Given]

S.AD=BC
1 1 :
— —_ AD= _ BC= AS =BQ.......... (iv)
¥

| R

In triangles APS and BPQ,
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AP = BP[P is the mid-point of AB]

- PAS= _~PBQ[Each 9= ]

And AS = BQ[From eq. (iv)]

.. A APS = 4 BPQ[By SAS congruency]

— PS = PQ[By C.P.C.T.].........(v)

From eq. (iii) and (v), we get that PQRS is a parallelogram.
= PS = PQ

— Two adjacent sides are equal.

Hence, PQRS is a rhombus.

7. In a parallelogram ABCD, E and F are the mid-points of sides AB and CD respectively
(See figure). Show that the line segments AF and EC trisect the diagonal BD.

D F ¢

A E- B

Ans. Since E and F are the mid-points of AB and CD respectively.

J.AE = AB and CF =

[
[
(@]
=
—_
=

But ABCD is a parallelogram.

~.AB=CDand AB || DC
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— _ AB=_ CDandAB || DC

[
[

=+ AE =FC and AE || FC[From eq. (i)]
..AECF is a parallelogram.
=+ FA || CE=:FP || CQ[FP is a part of FA and CQ is a part of CE] ......... (ii)

Since the segment drawn through the mid-point of one side of a triangle and parallel to the

other side bisects the third side.

In 4 DCOQ, F is the mid-point of CD and = FP || CQ

.. P is the mid-point of DQ.

— DP =PQ.......... (iii)

Similarly, In 4 ABP, E is the mid-point of AB and = EQ|| AP
.. Q is the mid-point of BP.

— BQ =PQ.......... (iv)

From eq. (iii) and (iv),

DP = PQ = BQ......... V)

Now BD = BQ + PQ + DP = BQ + BQ + BQ = 3BQ

From eq. (v) and (vi),

DP:PQ:BQ:%BD

— Points P and Q trisects BD.

So AF and CE trisects BD.
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8. ABCis a triangle right angled at C. A line through the mid-point M of hypotenuse AB
and parallel to BC intersects AC at D.

Ans. (i) In 5 ABC, M is the mid-point of AB[Given]
MD || BC
..AD = DC[Converse of mid-point theorem]

Thus D is the mid-point of AC.

B

(ii) /|| BC (given) consider AC as a transversal.
.2 1= /C[Corresponding angles]

— £1=00°[£C=00%]

Thus MD | AC.

(iii) In 5 AMD and j CMD,

AD = DC[proved above]

2 1= 2=100° [proved above]

MD = MD[common]

.. AAMD - s CMDI[By SAS congruency]

= AM = CM[By C.P.C.T.]..........()
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Given that M is the mid-point of AB.

From eq. (i) and (ii),

CM=AM= _ AB

[

9. In a parallelogram ABCD, bisectors of adjacent angles A and B intersect each other at
P. prove that 4 PR — 9()°

Ans. Given ABCD is a parallelogram is and bisectors of .4 g1 B intersect each other at
P.

To prove ./ 4FR = 90"

Proof:

S+ 22 =lf:ﬂ-1+l 2B
¥ ¥

—2(z4+2B) > (@)

But ABCD is a parallelogram and AD || BC

- ASA+ B =180
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.-.¢1+¢2=%x1303=903

In AAPB

A1+ 22+ Z4PB =180"
90° + ~/4PB =180
ZAPB =90"

Hence Proved

10. In figure diagonal AC of parallelogram ABCD bisects .~ 4 show that
@) if bisects ("

ABCD is a rhombus

Ans.(i) AB || DC and AC is transversal
.2 1= .2 (Alternate angles)
And 3 = 4 (Alternate angles)
But, 1= .3

LLl=24

S AC bisecsts 2C
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[ C

() fn AABC and AADC
AC=AC [common]

£1= 3 [given]

£ 2= <4 [proved]

L AABC = AADC

-..AB = AD [By CPCT]

S ABCD is a thombus

11. In figure ABCD is a parallelogram. AX and CY bisects angles A and C. prove that
AYCX is a parallelogram.

Ans. Given in a parallelogram AX and CY bisects .~ 4 g~ respectively and we have to

show that AYCX in a parallelogram.

In AADX and ACEY
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2 D=8 ..(@0) [opposite angles of parallelogram]

ADAX :% A4 [Given] ...(>i0)

And SBCY= é 2 [give] .....(111)

But ~A=-C

. .By (2) and (3), we get

SDAX = ZBCY —(iv)

Also, 4 = B( [opposite sides of parallelogram] ....(v)

.. From (i), (iv) and (v), we get

A4DX =ACBY [ByASAd]

.. DX =BY [CPCT]

But, AB =CD [opposite sides of parallelogram]

AB-BY=CD-DX

Or

Ay=CX

But AY || XC [ ABCD is a || gm]

. AYVCY i1s aparallelogram

12. Prove that the line segment joining the mid-points of two sides of a triangle is
parallel to the third side.

Ans. Given A ABCin which E and F are mid points of side AB and AC respectively.

To prove: EF| |BC
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Construction: Produce EF to D such that EF = FD. Join CD

Proof: Ji1 AAEF and ACDF

AF=FC[" F is mid — pomnt of AC]

2 1= 2 [vertically opposite angles]

EF=FD [By construction]

- A4EF =ACDF [By S45]
And - AE=CD [By CPCT]
AE= BE["* E is the mid-point]

And - BE=cd
AB| €D [-. ZBAC = ZACD]

- BCDE is a parallelog ram
EF||BC Heceproved

13. Prove that a quadrilateral is a rhombus if its diagonals bisect each other at right

angles.
C

I
e
| .
-
- §
-~ i
i

|
| o =
| 3 i7
! _.-"""{.F} % i
-
] .-___.-' -, .'
"

= B
Ans. Given ABCD is a quadrilateral diagonals AC and BD bisect each other at O at right angles

a L
il
Il_|

To Prove: ABCD is a rhombus

Proof: -,*diagonals AC and BD bisect each other at O

@g www.studentbro.in
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LO04=0C.05=0DAnd A1=/2=./3=090°
Now In AR .4AAnd ABOC

04 =0C Given

(JF = OF [Common]

And /1= .2=90%(Given)

ABOA = ABOC (SAS)

. B4=EC (CP.CT)

Similarly, BC=CD, CD=DA and DA=AB,

Hence, ABCD is a rhombus.

14. Prove that the straight line joining the mid points of the diagonals of a trapezium is

parallel to the parallel sides.

i 4 : :‘ ],
A - B

Ans. Given a trapezium ABCD in which 45 || I}C and M,N are the mid Points of the
diagonals AC and BD.

We need to prove that MN || AB || DC
Join CN and let it meet AB at E

Now in ACDN and AEEN

S DCN = ~BEN [Alternate angles]

S CDN = ~/BEN [Alternate angles]
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And DN = BN [given]
S~ ACDN = AEEN [ASA]

- N = EN[By C.p.C.T]

Now in A4CE_M and ) are the mid points of the sides AC and CE respectively.

MN|| AEor MN || AB
Also AE || DC

- MN|| AB| DC

15.In fig - gis aright anglein A 4B D is the mid-point of .AC DE || AF intersects BC

at E. show that
(i) E is the mid-point of BC
(ii) DE | BC

(ii) BD = AD

Ans. Proof:"." DE || AE and D is mid points of AC

In ADCE and ADEE
CE=BE
DE= DE

And SDEC =DEER =907
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L ADCE =ADBE

JADCE =ADEE

. CD=BD

16. ABC is a triangle and through vertices A, B and C lines are drawn parallel to BC, AC

and AB respectively intersecting at D, E and F. prove that perimeter of 4 3 FF is double
the perimeter of A 4B (.

Ans. ' B 4F Is a parallelogram

S BC=AF

-+ AEBCE Is aparallelogram

. BC =AE

AF+AE=2BRC

Or EF =2BC

Similarly, ED = 2AB and FD = 2AC
.Perimeter of AJBC = AB+BC+ AC

Perimeter of AMEFF = DE + EF + DF

= 2AB+2BC+2AC

= 2[AB+BC+AC(]
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= 2 Perimeter of A 4B

Hence Proved.

17. In fig ABCD is a quadrilateral P, Q, R and S are the mid Points of the sides AB, BC, CD
and DA, ACis diagonal. Show that

(i) SR| |AC

(>ii) PQ=SR

(>iii) PQRS is a parallelogram

(iv) PR and SQ bisect each other

0 .

Ans. In 4 ABC, P and Q are the mid-points of the sides AB and BC respectively

(i) .PQ||ACand PQ= % AC

(i) Similarly SR| | AC and SR= 1 AC
D

.PQ||SR and PQ=SR
(iii) Hence PQRS is a Parallelogram.

(iv) PR and SQ bisect each other.

18.In A4BC I} _E_F are respectively the mid-Points of sides AB,DC and CA. show that
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A4 B is divided into four congruent triangles by Joining D,E,F.

Ans. D and E are mid-Points of sides AB and BC of 4 ABC

e

B E e

S.DE| |AC{"."A line segment joining the mid-Point of any two sides of a triangle parallel to
third side}

Similarly, DF| |BC and EF | | AB

..ADEF, BDEF and DFCE are all Parallelograms.

DE is diagonal of Parallelogram BDFE

S ABDE = AFED

Similarly, 4 DAF= A FED

And AEFC= AFED

So all triangles are congruent

19. ABCD is a Parallelogram is which P and Q are mid-points of opposite sides AB and
CD. If AQ intersect DP at S BQ intersects CP at R, show that
(i) APCQ is a Parallelogram

(ii) DPBQ is a parallelogram

(iv) PSQR is a parallelogram
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Ans. (i) In quadrilateral APCQ
AP||QC[-."AB| |CD]........ @)

AP:E AB, CQ= 1 CD (Given)
¥ ¥

Also AB=CD

So AP=QC.......... (ii)

Therefore, APCQ is a parallelogram

[It any two sides of a quadrilateral equal and parallel then quad is a parallelogram]
(i) Similarly, quadrilateral DPBQ is a Parallelogram because DQ| | PB and DQ=PB
(iii) In quadrilateral PSQR,

SP| |QR [SP is a part of DP and QR is a Part of QB]

Similarly, SQ| |PR

So. PSQR is also parallelogram.

20./.#1_71 are three parallel lines intersected by transversals P and q such that /_ 7 and
¥ cut off equal intercepts AB and BC on P In fig Show that [.m1_7 cut off equal

intercepts DE and EF on q also.

h P &

Ans. In fig [_ 1,1 are 3 parallel lines intersected by two transversal P and Q.
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To Prove DE=EF

Proof: In A4CF

B is mid-point of AC

And BG| |CF

.G is mid-point of AF [By mid-point theorem]
NowIn A4FD)

G is mid-point of AF and GE | | AD

..E is mid-point of FD [By mid-point theorem]
.. DE=EF

Hence Proved.

21. ABCD is a parallelogram in which E is mid-point of AD. DF| | EB meeting AB
produced at F and BC at L prove that DF = 2DL

-I i
L Tl

ol

Al
Ans.In A4FD)
- - E'is mid-point of AD (Given)
BE| | DF (Given)

..By converse of mid-point theorem B is mid-point of AF
~.AB=BF.__(i)

ABCD is parallelogram
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From (i) and (ii)

CD = BF

Consider AT (and AFT R

DC = FB [Proved above]

2 DCIL = ~FRBL [Alternate angles]

S DILC = A FLE [Vertically opposite angles]
ADLC = AFLE[ASA]

..DL=LF

..DF=2DL

22. PQRS is arhombus if .© P = §5%find £ R50

R

Ans. R = P = f5"[opposite angles of a parallelogram are equal]

Let ZRS50 =x*
In AR5 we have RS=RQ

ZROS = £R50 = x" [ opposite Sides of equal angles are equal]
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In ARSQ
254+ 20+ 2R =1807[By angle sum property]
x°+ x"+65°=180°

2x"=180%-65"

2x°=115°
115 __ ..
x=—"=73735
2
- Z/RSQ =57.5°

23. ABCD is a trapezium in which AB| |CD and AD = BC show that
) ~4=H
() AC=2D

(i) AJEC = ABAD

i [
Ans. Produce AB and Draw a line Parallel to DA meeting at E
""AD| |EC

214+ 23 =1807....4) [Sum of interior angles on the some side of transversal is ] & ]

In ABEC

Get More Learning Materials Here : & m @) www.studentbro.in



BC=CE (given)

So23 =24 .....(2) [ina Aequalside to opposite angles are equal]
£2+ 24 =1807....03)

By (1) and (3)

AN+ L53= 224+ A4

L3i=.4

S Al=22

@ . 4=F
(i) " AD || EC

LD+ 264+ £5=180°.....(I)
LO6+25+23=180" . (ii
LD+ 26+ 25=L6+25+23
AD=/3=.4

(iii) In AABC and A\ BAD

AB=AB [common]

1= .2 [Proved above]

AD=BC [given]

S A4BC = ABAD [By SAS]

24. Show that diagonals of a rhombus are perpendicular to each other.

Ans. Given: A rhombus ABCD whose diagonals AC and BD intersect at a Point O
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ToProve: LEOC =D0C = 240D = 2408 =90°
Proof: clearly ABCD is a Parallelogram in which
AB=BC=CD=DA

We know that diagonals of a Parallelogram bisect each other
..0A=0C and OB=0D

Now in A BOC and /4 DOC, we have

OB=0D

BC=DC

0C=0C

~. ABOC = A DOC [By SSS]

S LBOC=£DOC [By CP.CT]

But A EOC+2DOC=180° " AFO0C = 2DOC =90°
Similarly, ~ AOF = 240D = 90~

Hence diagonals of a rhombus bisect each other at 9()“

25. Prove that the diagonals of a rhombus bisect each other at right angles
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Ans. We are given a rhombus ABCD whose diagonals AC and BD intersect each other at O.

We need to prove that 0OA=0C, OB=0D and .~ 408 =90~

In AJOF and ACOD

AB=CD [Sides of rhombus]

S AQF = 2 C0D [vertically opposite angles]

And ~ABO = D [Alternate angles]
S AAOB= A COD [By ASA]

.. OA=0C

And OB=0D [By C.P.C.T]

Alsoin 4 AOB and /4 COB

OA=0C [Proved]

AB=CB [sides of rhombus]

And OB=0B [Common]

. AAOB= A COB [By SSS]

S £AOF = ZCOE [By CP.CT]

But 408+ £ COE =180 [linear pair]

S LAO08 = £2C0B =90°
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26. In fig ABCD is a trapezium in which AB| |DC and AD=BC. Show that .- 4 = “F

L A

Ans. To show that .~4 = ~E,

Draw CP| | DA meeting AB at P

*"AP| |DCand CP| |DA

..APCD is a parallelogram

Againin A CPB

CP=CB ["."BC=AD [Given]

£ CPE = £CEP.__ (i) [Angles opposite to equal sides]
But P4+ ZCPE =1807[By linear pair]

Also ~ 4+ P4 =180°[~"APCD is a parallelogram]

S AA+ A CPA= A CPA+ ACPE Or 2 4= ~CPE

= .~ CB

27.1In fig ABCD and ABEF are Parallelogram, prove that CDFE is also a parallelogram.
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B
F* d
Ans. "."ABCD is a parallelogram
.. AB=DCalso AB| |DC.............. 03]
Also ABEF is a parallelogram
.AB=FE and AB| |FE.......... (ii)
By (1) and (ii)
AB=DC=FE
..AB=FE
And AB| |DC| |FE
.. AB| |FE
..CDEF is a parallelogram.

Hence Proved.
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CBSE Class 9 Mathemaics
Important Questions
Chapter 8
Quadrilaterals

4 Marks Quetions
1. ABCD is a rectangle in which diagonal AC bisects .~ A as well as .~ C. Show that:
(i) ABCD is a square.
(ii) Diagonal BD bisects both .~ B as well as .~ D.

A g

B

Ans. ABCD is a rectangle. Therefore AB =DC .......... 1)
And BC=AD

Also ~A= ~B= ~C= /D= Q[F

D : c

A B

(i) In 5 ABCand s ADC
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S1= s2and 3= 4

[AC bisects .~ Aand .~ C(given)]

AC =AC [Common]

.. A ABC = 3 ADC [By ASA congruency]
— AB=AD.......... (ii)

From eq. (i) and (ii), AB =BC=CD = AD
Hence ABCD is a square.

(ii) In 4 ABCand s ADC

D c

A ' B
AB = BA [Since ABCD is a square]
AD = DC [Since ABCD is a square]
BD = BD [Common]
.. AABD = A CBD [By SSS congruency]
— . ABD= _CBD [ByC.P.C.T.]..........(iiQ)
And .~ ADB= . CDB[ByC.P.C.T]........»1v)
From eq. (ii1) and (iv), it is clear that diagonal BD bisects both .~ B and . D.

2. An A ABC and 4 DEF, AB = DE, AB || DE, BC = EF and BC || EF. Vertices A, B and C are

joined to vertices D, E and F respectively (See figure). Show that:
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(i) Quadrilateral ABED is a parallelogram.
(ii) Quadrilateral BEFC is a parallelogram.
(iii) AD || CF and AD = CF

(iv) Quadrilateral ACFD is a parallelogram.
(v) AC=DF

(vi) 5 ABC = 4 DEF

Ans. (i) In 5 ABCand j DEF

AB = DE [Given]

And AB || DE [Given]

. ABED is a parallelogram.

(ii) In 5 ABCand A DEF

BC = EF [Given]

And BC || EF [Given]

.. BEFCis a parallelogram.

(iii) As ABED is a parallelogram.
. AD || BEand AD =BE .......... @)

Also BEFC is a parallelogram.

Get More Learning Materials Here : & m @) www.studentbro.in



. CF | BEand CF=BE.......... (ii)

From (i) and (ii), we get

°.AD || CFand AD =CF

(iv) As AD || CF and AD =CF

— ACFD is a parallelogram.

(v) As ACFD is a parallelogram.
o.AC=DF

(vi) In 5, ABC and A DEF,

AB = DE [Given]

BC = EF [Given]

AC = DF [Proved]

.. A ABC = 5 DEF [By SSS congruency]
3. ABCD is a trapezium, in which AB || DC, BD is a diagonal and E is the mid-point of AD.

A line is drawn through E, parallel to AB intersecting BC at F (See figure). Show that F is
the mid-point of BC.

/e
My

A B

Ans. Let diagonal BD intersect line EF at point P.

In A DAB,
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E is the mid-point of AD and EP || AB [*."EF|| AB (given) P is the part of EF]

.. Pis the mid-point of other side, BD of 4 DAB.

[A line drawn through the mid-point of one side of a triangle, parallel to another side

intersects the third side at the mid-point]

Now in # BCD,

P is the mid-point of BD and PF || DC[*."EF|| AB (given) and AB || DC (given)]

~. EF|| DC and PF is a part of EF.

. Fis the mid-point of other side, BC of 4 BCD. [Converse of mid-point of theorem]

4. Show that the line segments joining the mid-points of opposite sides of a
quadrilateral bisect each other.

Ans. Given: A quadrilateral ABCD in which EG and FH are the line-segments joining the mid-

points of opposite sides of a quadrilateral.

To prove: EG and FH bisect each other.
Construction: Join AC, EF, FG, GH and HE.
Proof: In 4 ABC, E and F are the mid-points of respective sides AB and BC.

- EF|| ACand EF% AC.......... @
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Similarly, in 4 ADC,

G and H are the mid-points of respective sides CD and AD.

°.HG || ACand HG % AC.......... (ii)

From eq. (i) and (i),

EF|| HG and EF = HG

.. EFGH is a parallelogram.

Since the diagonals of a parallelogram bisect each other, therefore line segments (i.e.

diagonals) EG and FH (of parallelogram EFGH) bisect each other.

5. Show that if the diagonals of a quadrilateral are equal and bisect each other at right

angles, then it is a square.

A B

Ans. Let ABCD be a quadrilateral in which equal diagonals AC and BD bisect each other at
right angle at point O.

We have AC =BD and OA=0C.......... 1)
And OB=0D.......... >ii)

Now OA + OC=0B + OD
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—» OC+0OC=0B + OB [Using (i) & (i1)]

= 20C=20B
= 0C=0B.......... (iii)
From eq. (i), (ii) and (iii), we get, OA=0B =0C=0D .......... @iv)

Now in /4 AOB and /A COD,
OA = OD [proved]
- AOB = .~ COD [vertically opposite angles]
OB = OC [proved]
"~ AAOB= A DOC [By SAS congruency]
— AB =DC [By C.P.C.T.] ..........(V)
Similarly, A BOC = A AOD [By SAS congruency]
—» BC=AD [By C.P.C.T.] ..........(vi)

From eq. (v) and (vi), it is concluded that ABCD is a parallelogram because opposite sides of a

quadrilateral are equal.
Now in /4 ABCand /4 BAD,
AB = BA [Common]
BC = AD [proved above]
AC = BD [Given]
" A ABC = A BAD [By SSS congruency]
— _~ ABC= _BAD [By C.P.C.T.] ..........(vii)
But .~ ABC+ .~ BAD = 180" [ABCD is a parallelogram] .......... (viil)

". AD || BC and AB is a transversal.
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— .~ ABC+ .~ ABC= 1807 [Using eq. (vil) and (viii)]
— 2 ABC= 180" = _ABC=QQ~
. 2 ABC= A BAD=Q0" ... (ix)
Opposite angles of a parallelogram are equal.
But .~ ABC= .~ BAD=
. S ABC= .~ ADC= 9QQ%...... (x)
. 2 BAD= BDC=4QQ°" ......... (xi)
From eq. (x) and (xi), we get
. ABC= ~ADC= ~BAD= ~BDC=0Q0"~ .......... (xii)
Now in A4 AOB and /A BOC,
OA = OC [Given]
2~ AOB = .~ BOC= g[)° [Given]
OB = OB [Common]
" AAOB= A COB [By SAS congruency]
— AB=BC........ (xiii)
From eq. (v), (vi) and (xiii), we get,
AB=BC=CD=AD......... (xiv)

Now, from eq. (xii) and (xiv), we have a quadrilateral whose equal diagonals bisect each

other at right angle.
Also sides are equal make an angle of Q)° with each other.

.. ABCD is a square.
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6. ABCD is a trapezium in which AB || CD and AD = BC (See figure). Show that:
D A= B

() ~C= D

(iii) A ABC = A BAD

(iv) Diagonal AC = Diagonal BD

B

C D

Ans. Given: ABCD is a trapezium.
AB || CD and AD =BC

To prove: (1) .~ A= B

G ~C=.D

(iii) A ABC = ABAD

(iv) Diag. AC = Diag. BD

Construction: Draw CE || AD and extend AB to intersect CE at E.

Proof: (i) As AECD is a parallelogram. [By construction]
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. AD=EC
But AD = BC [Given]

.. BC=EC

— 3= . 4[Angles opposite to equal sides are equal]
Now 1+ 4= 180 [Interior angles]
And .~ 2+ 2 3= 180" [Linear pair]

= A1+ 24= 22+ 73

= S 1= 22[ 3= 4]

== S A=.B
(ii) .~ 3= 2 C[Alternate interior angles]
And D= . 4[Opposite angles of a parallelogram]
But .~ 3= 7 4[ ABCEis an isosceles triangle]

T 2C=.D

(iii) In A ABCand A BAD,
AB = AB [Common]

A 1= . 2[Proved]

AD = BC [Given]

" AABC = A BAD [By SAS congruency]

— AC=BD [By C.P.C.T.]

7. Prove that if the diagonals of a quadrilateral are equal and bisect each other at right

angles then it is a square.
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Ans. Given in a quadrilateral ABCD, AC = BD, AO =0Cand BO=0D and .~ 4(3F = a()°
To prove: ABCD is a square.

Proof: [ AAOB and ACOD

0OA=0C

OB=0D [given]

And

2 AQF = 20D [vertically opposite angles]

-.AdOB = ACOD [By S45]

. AB=CD [By CPCT]

Z1= 22 [By CPCT]But these are alternate angles - 45| CD

ABCD is a parallelogram whose diagonals bisects each other at right angles
. ABCD is a thombus

Againin A4BRD and ABCA

AB=BC [Sides of a rhombus]

AD=AB [Sides of a rhombus]

And BD=CA [Given]
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JAABD = ABCA

S £BAD = £ (CEAI[By CPCT]
These are alternate angles of these same side of transversal

- ZBAD+ ACBA=180° or #BAD= ~CBA4A=90"

Hence ABCD is a square.
8. Prove that in a triangle, the line segment joining the mid points of any two sides is

parallel to the third side.

O # .
g
i "'\.\H. & |

BL
Ans. Given: A A 4B in which D and E are mid-points of the side AB and AC respectively

To Prove: DE|| EC

Construction: Draw CF || B4

Proof: In A4 E and ACFE

2 1= .2 [Vertically opposite angles]

AE=CE [Given]
And ~3 = 74 [Alternate interior angles]

S AADE = ACFE [By ASA]
. DE=FE [By C.P.C.T]

But DA = DB
@) www.studentbro.in
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".DB=FC
Now DB|| FC

.. DBCF is a parallelogram

".DE|| BC

Also DE =EF = — BC
2

9. ABCD is arhombus and P, Q, R, and S are the mid-Points of the sides AB, BC, CD and

DA respectively. Show that quadrilateral PQRS is a rectangle.
Ans. Join AC and BD which intersect at O let BD intersect RS at E and AC intersect RQ at F

IN AABD P and S are mid-points of sides AB and AD

D 74 C

|I e __..-"'"l- E ._.--"'-.I.II

| i ___.--"' e ¥ |I

{ < E g f

| i - F s, |I

| ", - ]
[ -~ |
- |IH‘" A . _|' )

| ", - U - 1 Iw.{

i ", 7 |

[ L 3 L |I

| L S |

| . -

I " - - |I

1 al "'\.\,1__ -~ ", _|

i N B

1
". PS||BD and PS= = ED

Similarly, RQ| | DB and RQ=— BD
¥

".RS||BD||RQ andPS=%BD=RQ

PS=RQ and PS| |RQ

.. PQRS is a parallelogram
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Now RF | |EO and RE| | FO

.. OFRE is also a parallelogram.

Again, we know that diagonals of a rhombus bisect each other at right angles.

W LEQF =907

- A EOF = 2 ERF [opposite angles of a parallelogram]

S LERF =907
.. Each angle of the parallelogram PQRS is Q()“

Hence PQRS is a rectangle.

10. In the given Fig ABCD is a parallelogram E is mid-point of AB and CE bisects B ()

Prove that:
(i) AE=AD
(ii) DE bisects .~ 47

(ii) ~DEC =90°

Ans. ABCD is a parallelogram
~. AE || CD And EC cuts them

= S~ BFE(C =/ ECD [Alternate interior angle]

= JBEC=AECE [LECD = £ECE]
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= EB =BC

= AE =AD

(i) Now AE=AD

= LADE = ZAED

= AADE = ZAFEAC [ ZAED = A EDC Alternate interior angles]
(ii) . DE bisects .~ 4D

(iii) Now ~A4DC+ ZBCD =180"

= %L—iﬂf +% £BCD =90°

—= SAEDC+ ADCE =907
But, the sum of all the angles of the triangle is ] &)

= 90"+ LDEC =180°
= LDEC=90°

11. ABC is a triangle right angled at C. A line through the mid-point M of hypotenuse AB
and parallel to BC intersects AC at D. show that

(i) D is mid-point of AC

(i) MD | AC

1
(ili) CM=MA = — AB
3
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Ans. Given ABCisa Aright angle at C
(1) M is mid-point of AB
And MD| |BC

.. D is mid-Point of AC [a line through midpoint of one side of a A parallel to another side
bisect the third side.

(ii). "MD| |BC

ZADM = ZDCE [Corresponding angles]
ZADM =907

(iii) In A ADM and A CDM

AD=DC ["." D is mid-point of AC]

DM=DM [Common]

". AADM = A CDM [By SAS]

.. AM=CM [By C.P.C.T]

AM=CM=MB [".* M is mid-point of AB]

|
.. CM=MA=—_ AB.
¥
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