Question 1.

In the given figure, ABCD is a parallelogram.
Complete each statement along with the definition
or property used.
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Solution:

In paralleloram ABCD

(i) AD = 6 cm (Opposite sides of parallelogram)
(i) DC = 9 cm (Opposite sides of parallelogram)
(i) £DCB =60° (" £«DCB + £CBA =180°)
(iv) ZADC = £ABC = 120°
(vV) 2DAB = 2DCB = 60°
(vijOC=A0=7cm
(vilOB=0D=5cm

(viii) m£DAB + m£CDA = 180°

Vi
VII



Question 2.
Consider the following parallelograms. Find the
values of x, y, z in each.
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Solution:
(i) ABCD is a parallelogram.

E
120°
D f/

4

A B

Side BC is produced to E

£DCE =120°

But £DCE + £DCB = 180° (Linear pair)
= 120°+ £DCB = 180°

= £DCB =180° - 120° = 60°

But ZA=2«£C

= x =60°

£DCE = £ABC (Corresponding angles)
Sy =120°



But z =y (Opposite angle of a ||gm)
=>z=120°
Hence x = 60°,y = 120° z° = 120°

(i) In parallelogram ABCD, diagonals bisect each
other at O.

£DAC =40°, £CAB =30° £DOC = 100°
£ACB = £DAC = 40° (Alternate angles)
S 2=40°

£ACD = £CAB (A ltemate angles)

= £ACD = 30°

In AOCD,

£DOC+ £CDO + £0CD = 180° (Angles of a triangle)
= 100° + x + 30° = 180°

= x+130°=180°

= x =180°-130° = 50°

Ext. £COD=y+2

100° =y + 40°

=y =100° - 40° = 60°

S X=50°y=60°2z=40°



(iii) In parallelogram ABCD, AC is its diagonal.
£B=120° £DAC = 35°
£DAB + £ABC = 180° (Co-interior angles)

35°+z+120°=180°

= 155°+z=180°
=>z=180°-155°=25°

But x = z (Alternate angles)

g2 RE2D

y = £B (Opposite angles of a ||gm)
y =120°

Hence x = 25° y =120° z = 25°

(iv) In parallelogram ABCD

y

£B=70° £DAC = 67°

£D = «B (Opposite angles of a ||gm)
=z=7/0°

In ADAC



Ext. DCE = £D + £DAC

y=z+67/°

y = 70°+67°=137°

and £DCA+ £DCE = 180° (Linear pair)
£DCA+137°=180°

= £DCA=180°— 137°=43°

But £CAB = £DCA (Alternate angles)
SoX=43°

S X=43°y=137°2=70°

Question 3.
Two adjacent sides of a parallelogram are in the ratio
5:7. If the perimeter of parallelogram is 72 cm, find
the length of its sides.
Solution:
In [|[gm ABCD

D C

A B

AD.AB=5:7

Perimeter of ||gm =72 cm
= 2(DA+ AB) =72 cm
.DA+AB=3%=36cm
Let DA = 5x and AB = 7x
ox + 7x =36

= 12x =36

:x:%:S
SCAB=7x=7%x3=21cm



AD=5x=5%x3=15¢cm

Question 4.

The measure of two adjacent angles of a
parallelogram are in the ratio 4 : 5. Find the measure
of each angle of the parallelogram.

Solution:

In|lgm ABCD
D C

A B

LA £ZB=4:5

Let LA =4x, £B = 5X

But £A+ «B =180° (Cointerior angle)

S 4x+ 0x = 180° = 9x=180°

= x="9"=20°

S LA=4x=4x%x20°=80°
£B=5x=5x%x20°=100°

But £C=«£A=80°and £D = £B =100°
(Opposite angles of a ||gm are equal)

Question 5.

Can a quadrilateral ABCD be a parallelogram, give
reasons in support of your answer.

(i) £A+ £C=180°7
(iAD=BC=6cm,AB=5cm,DC=45cm?
(i) B =80°, £D =70°?

(iv) £B+ £C=180°?



Solution:
Quadrilateral ABCD can be a parallelogram of
opposite sides
are equal and opposite angles are equal.
S ZLA=2Cand £B= 4D
and AB = DC, AD = BC
D C

A B

() £A+ £C=180°

It may be a parallelogram and may not be.

(i) .- AD=BC=6cm,AB=5cm,DC=45cm
" AB=#DC

(i) £B =80°, £D =70°

But there are opposite angles and £B # £D
(iv) ... £B+ £C=180°

It may be or it may not be.

Question 6.

In the following figures HOPE and ROPE are
parallelograms. Find the measures of angles x, y and
z. State the properties you use to find them.
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Solution:
(i) In parallelograms HOPE, HO is produced to D
E P

H O D

ZAOP + £POD = 180° (Linear pair)

. ZAOP +70°=180°

£ZAOP =180°-70°=110°

But £AOP = ZHEP (Opposite angles of a [[gm)
ZHEP =110°



= x=110°

£HPO = £EHP (Alternate angles)
Sy =40°

In AHOP Ext. ZPOD =y +2z

= /0°=y+z

= 70°=40°+ 7

=z =70° - 40° = 30°

. x=110°y = 40°, z = 30°

(ii) In []lgm ROPE, RO is produced to D
E P

R O D

£P0D =80° £LEOP =60°

£P = £PQOD (Alternate angles)

S0y =80°

ZROE + £EOP + £POD = 180° (Angles on one side
of aline)

X+ 60°+80°=180°=x+ 140° = 180°

Lo x=180°- 140° = 40°

z = X (Alternate angles)

S.z2=40°

Hence, x = 40° y = 80° z = 40°



Question /.

In the given figure TURN and BURN are
parallelograms. Find the measures of x and y
(lengths are in cm).

N 28 cm R
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/
>

(i)

Solution:

(i) We know that opposite sides of a parallelogram

are equal.
N 28 cm R

‘llo,,z




. TU=RN
4x+2=28=>4x=28 -2
= 4x =26

26
= Xx=2=65cm
and Sy —1=24
= 0y=24+1
= oy =25

25
=y=5=95
S.oX=6.9Ccm,y=5cm

(i) We know that the diagonal of a parallelogram
bisect each other.

. BO=0R

= %tV =20 comill)
and UO = ON

= x+3=18

= x=18-3=15From (i)
15+y=20
=y=20-15=5
SoX=15y=5



Question 8.
In the following figure both ABCD and PQRS are
parallelograms. Find the value of x.

D C S R
‘.. F 4 50°
\:.:.
IH‘\
120° ".. X .‘..
A p B 0
Solution:

Two parallelograms ABCD and PQRS in which
£ZA=120°and £R = 50°

ZA+ £B =180° (Co-interior angles)

120°+ £B =180°

D C S R
% 50°

= £B=180°-120° = 60°

£P = £R (Opposite angles of a |[gm)

£P =230°

Now in AOPB,

£ZPOB+ £P+ «£B =180° (Angles of a triangle)
X+ 50° + 60° = 180°

X+ 110°=180°= x=180°-110°=/0°
Cox=70°



Question 9.

In the given figure, ABCD, is a parallelogram and
diagonals intersect at O. Find :

(i) £CAD

(i) £ACD

(i) £ADC

Solution:

() £DBC = £BDA = 46° (alternate angles)

In A AOD,

46° + 68°+ £CAD = 180° (" £CAD = £0AD)
£CAD =180°-114° = 66°

(i) £AOD + £COD = 180° (straight angle)

. £C0D=180°-68°=112°

In ACOD, 112° + 30° + £ACD =180° (.- £ACD =
£0CD)

£ACD =180° - 112° - 30° = 38°

(iil) ZADC = 30° + 46° = 76° (. £ADC = ZADO +
~£0DC)

Question 10.

In the given figure, ABCD is a parallelogram.
Perpendiculars DN and BP are drawn on diagonal AC.
Prove that:

(i) ADCN = ABAP

(i) AN =CP



N
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Solution:

In the given figure,

ABCD is a parallelogram AC is it's one diagonal.
BP and DN are perpendiculars on AC.
To prove :

(i) ADCN = ABAP

(i) AN = CP

Proof. In ADCN and ABAP

DC=AB (Opposite sides of a |[|gm)
4N = £P (Each 90°)

£DCN = £PAB (Alternate angle)

.. ADCN == ABAP (AAS axiom)

. NC=AP (cp.ct)

Subtracting NP from both sides.

NC — NP =AP — NP

. AN =CP

Question 11.

In the given figure, ABC is a triangle. Through A, B and
C lines are drawn parallel to BC, CA and AB
respectively, which forms a APQR. Show that
2(AB+BC+CA)=PQ+QR+RP.



Q

Solution:

In the given figure, ABC is a triangle.

Through A, B and C lines are drawn parallel to
BC, CA and AB respectively which forms APQR.

R C > P

Q

To prove:
2(AB+BC+CA)=PQ+QR+RP
" BC|| PR, AC || RQ

. ARBCis a|lgm

. AR =CB ...()

Similarly ABCP is a |[gm

.. AP =BC ...(ii)

From (i) and (ii),

AR = AP or PR = 2BC ...(iii)
Similarly we can prove that
RQ = 2A and PQ = 2AB



Now perimeter of APQR = PQ+ QR + RP
=2AB + 2AC + 2BC

= 2(AB + BC + CA)

Hence PQ + QR + RP = 2(AB + BC + CA)



