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Selina ICSE Solutions for Class 9 Maths Chapter 14 Rectilinear Figures [Quadrilaterals: Parallelogram,
Rectangle, Rhombus, Square and Trapezium]

Exercise 14(A)

Solution 1:

The sum of the interior angle=4 times the sum of the exterior angles.
Therefore the sum of the interior angles = 4=3460° =1440°,
Mow we have

(2m—4)» 90" =1440°

2n—4 =16
2 =20
=10

Thus the number of sides in the polygonis 10.

Solution 2:

Let the angles of the pentagon are 4x, 8x, &x, dxand Sx

Thus we can write

dx+8x+6x+4x+ 5x = 540"
27x = 540"
x= 20"

Hence the angles of the pentagon are:

4x20 =80 ,8x20 =160 ,6x20 =120 ,4x20 =80 ,5%20 =100
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Solution 3:

Let the measure of each equal angles are x.

Then we canwrite

140° +5x = {2x 6 —4) % 50"
140" +5x = 720"
5x = 580"
x=118"

o
Therefore the measure of each equal angles are 1156

Solution 4:

Let the number of sides of the polygon is n and there are k angles with measure 195°,

Therefore we can write:

5x90° +&x 195" = {2 — 4) 90°
180" —195"% = 450" - 360"
180% - 195"k = 90°
12213k =46

In this linear equation n and k must be integer. Therefore to satisfy this equation the minimum value of
k must be 6 to get n as integer.
Hence the number of sides are: 5 + 6 = 11.

Solution 5:

Let the measure of each equal angles are x
Thenwe canwrite:

3x132° +4x=(2x7-4)90°

4x=900"—396
4x =504
x=128"

Thus the measure of each equal angles are 1246°.



Shop No. 5, “Umang” Vasant Utsav C H S Ltd., Thakur Village, Kandivali E, Mumbai — 400 101 Phone : 8828132765, 9833035468
Email : favouriteacademy@gmail.com

Solution 6:

Let the measure of each equal sides of the polygon is x.

Thenwe can write:

142" +176" + 6x = (2% 8- 4) 90"
6x=1080" - 318"
6x=762"
x=127"

Thus the measure of each equal angles are 127°.

Solution 7:

Let the measure of the angles are 3x, 4x and Sx

Thus

LA+ LB+ 20+ 2D+ 28 = 540"
3x+(LB+LC)+4x+5x=540"
12x+180" = 540"

12x = 360"

x=30"

Thus the measure of angle E will be 4>¢3[IQ=12[:ID
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Solution 8:
(i)
Let each angle of measure x degree.

Therefore measure of each angle will be:
x=180" —2x15" = 150"
(i)
Let each angle of measure x degree,
Therefore measure of each exterior angle will be:
x=180°" 150"

= 30"
(iii)
Let the number of each sides is n.
Mowr we canwrite

150" = (20— 4) % 90°

12801 —150"% = 360°

30%% = 360°
n=12

Thus the number of sides are 12.
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Solution 9:

Let measure of each interior and exterior angles are 3k and 2k,

Let number of sides of the polygon is n.

MNow we can write:

-3k =(2n—4)x 90"
3nk = [2n— 4)90°

Agzain

n. 2k =360"
nic = 130"

From (1)

3-180" = {2n—4)90°
3=n-2
n=5

(D

Thus the number of sides of the polygon is 5.
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Solution 10:

For (n-1) sided regular polygon:
Let measure of each angle is x
Therefore
(n—1)x={2(n—1)-4)50°

_n—3

180"

X

n—1
For (n+1) sided regular polygon:
Let measure of each angle is v.
Therefore
(n+2)y={2(n+2)-4)50°

M

= 180°
u n+ 2
MNow we have
y—x=6"
A 180"~ 7 1500 = "
an+ 2 a—1
b _H—B_l
#+2 x-1 30

3Dn{n—1]—3ﬂ{n—3]b€+2}:{m+2]{n—1}
—30n+30n+180=n  + -2

nin—182=0
[n—lB}bﬂ+l4}:D
n=13-14

Thus the value of nis 1.3.
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Solution 11:
(i}
Let the measure of each exterior angle is x and the number of sides is n.

Therefore we canwrite:

_ 360"

X

b

MNow we have

x+x+90° = 180°
2x = 90"
x=45"
(ii)
Thus the number of sides in the polygon is:
_ 360°

ST
_3

Exercise 14(B)

Solution 1:

(i)True.

This is true, because we know that a rectangle is a parallelogram. So, all the properties of a
parallelogram are true for a rectangle. Since the diagonals of a parallelogram bisect each other, the
same holds true for a rectangle.

(ii)False

This is not true for any random quadrilateral. Observe the quadrilateral shown below.
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Clearly the diagonals of the given quadrilateral do not bisect each other. However, if the quadrilateral
was a special quadrilateral like a parallelogram, this would hold true.

(iii)False

Consider a rectangle as shown below.

= -]

e =l

It is a parallelogram. However, the diagonals of a rectangle do not intersect at right angles, even though
they bisect each other.

(iv)True

Since a rhombus is a parallelogram, and we know that the diagonals of a parallelogram bisect each
other, hence the diagonals of a rhombus too, bisect other.

(v)False

This need not be true, since if the angles of the quadrilateral are not right angles, the quadrilateral
would be a rhombus rather than a square.

(vi)True

A parallelogram is a quadrilateral with opposite sides parallel and equal.
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Since opposite sides of a rhombus are parallel, and all the sides of the rhombus are equal, a rhombus is a
parallelogram.

(vii)False

This is false, since a parallelogram in general does not have all its sides equal. Only opposite sides of a
parallelogram are equal. However, a rhombus has all its sides equal. So, every parallelogram cannot be a
rhombus, except those parallelograms that have all equal sides.

(viii)False

This is a property of a rhombus. The diagonals of a rhombus need not be equal.

(ix)True

A parallelogram is a quadrilateral with opposite sides parallel and equal.

A rhombus is a quadrilateral with opposite sides parallel, and all sides equal.

If in a parallelogram the adjacent sides are equal, it means all the sides of the parallelogram are equal,
thus forming a rhombus.

(x)False

Observe the above figure. The diagonals of the quadrilateral shown above bisect each other at right
angles, however the quadrilateral need not be a square, since the angles of the quadrilateral are clearly
not right angles.

Solution 2:

From the given figure we conclude that

ZA4+ A0 =180" [since consecutive angles are supplementarjr]

LA £Z0D

i W
2 2

=%0"

Agzain from the AADM

é—ﬂ+% +2M =180"

= 0%+ M =180° [sin ce§+%= Q0% }
=M =907

Hence SAND =90°
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Solution 3:

In the given figure
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Civenthat AE =EBC

We have to find ZAEC ZBCD

Let us join EC and ED.

Inthe quadrilateral AECE

AE =EBEC and AE=EC

also AE|| BC

= AB || EC

so quadrilateral is a parallelogram.

In parallelogram consecutive angles are supplementary
= /A+ /B=180

= 102" +/B=180

= /B=78

In parallelogramopposite angles are equal
= /A= ZBEC and £B= ZAEC

= /BEC=102" and ZAEC= 78

MNow consider AECD

EC =ED=CD [Since AE=EC]

Therefore AECD is an equilateral triangle.
-~ /ECD=60

Z/BCD = ZBEC + LECD
- /BCD =102 +60
= /BCD =162

Therefore ZAEC= 78 and ZBCD =162
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Solution 4:
Given ABCD is a square and diagonals meet at O.Pis a point on BC such that OB=EP

A.
Inthe

ABOC and ADOC
=RBD=BD [common sida]

=BCO=C0O
EOD=00C [since diagonals cuts at D]

ABOC=ADOC [by 555]



Shop No. 5, “Umang” Vasant Utsav C H S Ltd., Thakur Village, Kandivali E, Mumbai — 400 101 Phone : 8828132765, 9833035468
Email : favouriteacademy@gmail.com

Therefore
L2500 =90°
NOW

LPOC =225

LBEOFP=675 [since LBOC=67 57422 5° ]

Again
AR
SBDC =45° [sinu::e SH=45° 20 = 90':']

Therefore

ZEDC = 2200
AGAIN

ZEOQOF=1675"
= AB0F=22P0C

Hence proved that

i) sPC=

2

[n}
221]

(i) ,BDC=2 ,POC

(i) ,BOP=3 ,CPO
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Solution 5:
D C
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In the given figure ALAPE is an equilateral triangle
Therefore all its angles are 600

Againin the
MADE
SARD=45°

ZAOE =180 -60"-45°
=/5"

2\ BPC

= /BPC=75" [Since BP =CE]
MNow

ZC=/ZBCP+ ZPCD

= /PCD=90° -75°

= /PCD=15°

Therefore

ZAPC=60° +75°
- /APC=135°
= Reflex ZAPD=360° -135°=225°

W 2408 =75°
i £BPC=75°
iin£PCD=15°

(iv)Reflex LAPD=225°



Shop No. 5, “Umang” Vasant Utsav C H S Ltd., Thakur Village, Kandivali E, Mumbai — 400 101 Phone : 8828132765, 9833035468
Email : favouriteacademy@gmail.com

Solution 6:

Given that the figure ABCD is a rhombus with angle A = 67°
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Inthe rhombus We have
LA=67"=/C [Opposite angles]

LA+ D= 1BO°[C0|’|secutive angles are supplementary]
= /D=113"
= /ABC=113"

Consider & DEBC,

DC=CE[Sides of rhombous]
So A DEC s anisoscales triangle
= LCDE= ZCED

Also,

ZCDB+ ZCDB+ ZBCD =180
=2/CBD=113"
= /CDB=/CBD=56.5 wvvv.... ()

Consider & DCE,

EC=CE

So A DCEis anisoscales triangle
= L CEE= ZCEE

Also,

ZCBE+ ZCEB+ ZBCE=180"
=2 /CBE=53
- /CDF=265

From (i)

Z/CBD=565

—~ /CBE+ /DBE=565"
- 265 + /DBE=565"
-~ /DBE=305
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Solution 7:

((JABCD is a parallelogram
Therefore

AD=B
AB=DiC

Thus

4y =3x-3 [since AD=BC|
=ix—4y=73 [z]
6y+2=4x [since AB=DC]
dx—6y =2 (ii)

Solving equations (i) and (i} we have

=2

'5.'=3

(i)

Inthe figure ABCD is a parallelogram
SA=20

LH=20 [sinu::e opposite angles are equal]

Therefare

7y=6y+3y—-8 () [Since LA= £C]
Ax +20 =0 (i}

x=12"

y=16
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Solution 8:

Given that the angles of a quadrilateral areinthe ratio 5. 4. 5. 5 Letthe anglesbe 3¢ 4 5y gx

Sxr+dx+ox+6x=360"

3607
r=
1s
= x=20°

Therefore the angles are

3x20=60°,
4 20=280%,
5x 20 =100
6x20=120°

Since all the angles are of different degrees thus forms a trapezium
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Solution 9:
20 B

Given AB=20cmand AD =12 cm.

From the above figure, it's evident that ABF is an isosceles triangle with angle BAF = angle BFA =x

SoAB=BF=20
BF=20
BC+CF=20

CF=20-12=8cm

Solution 10:

We know that AQCP is a quadrilateral. So sum of all angles must be 360.
~X+y+90+90=360

x+y=180

Given xiy = 2:1

So substitute x = 2y

3y =180

y =60

x=120

We know that angle C = angle A=x=120

Angle D = Angle B=180-x=180-120=60

Hence, angles of parallelogram are 120, 60, 120 and 60.

Exercise 14(C)
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Let us draw a parallelogram ARCT Where Fis the midpoint

Of side DC of parallelogram ABRCT

To prowve: AFEFD is a parallelogram

Proof:

Therefore ARCD

AB||DC
BC||AD
AB=DC

1

— AR = lDC
0 2
AE=DF
Al=o AD|| EF

therefore AEFC is a parallelogram.
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Solution 2:

GNEN:E-'LECD is a parallelogram where the diagonal ED bisects

parallelogram ABCD stsngIEB and D

TOPROVE: p g isarhombus

Proof : Let us draw a parallelogram ABCD where the diagonal ED bisects the parallelogram at angle Eand D

Consruction :Let us join AC as a diagonal of the parallelogram

ABCD

Since ABCD is a parallelogram

Therefore
AB=DC
AD=FEC

Diagonal ED bisects angle EandD

S0 /00D = £ D0A

Again A also bisects at A and O

Therefore ZAOB =ZBOC

Thus ARCD is a rhombus.
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Solution 3:
Given ARCD iz a parallelogram and AE=EF=F"

We have to prove at first that DEEF is a parallelogram.

Proof :From AADE and ABCE

AE=FC
AD=BEC
LD=28

AADE = ABCF [SAS)]

Therefore Lp_pp

DC=FEF [since AE+EF+FC=AC and AE=EF=FC]
Therefore DEEF iz a parallelogram.

S0DE| FBE

Hence proved
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Solution 4:

" PITR,

Let us join PQ.

Considerthe A A0Q and & BOP
LSAQQ = ZBOF [opposite angles]
LO0AQ=ZBPO [alternate angles]
= A A0Q = A BOF [AAtest]

Hence AQ =EF

Considerthe A QOFand A AOE
ZAQE=ZQ0F [opposite angles]
SOAE= ZAPQ [alternate angles]
= MNQOFP = AAOE [AAtest]

Hence PQ = AE =CD
Consider the quadrilateral QFCD

DQ=CPand DQ || CP[Since AD =BC and AD ||BC ]

Also QP=DC and AB||QP||DC

Hence quadrilateral QPCD is a parallelogram.
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Solution 5:
Given ABRCT is a parallelogram

Toprove: sy g _ o

» E C

Proof: ABRCD iz a parallelogram

SA+ D =S8+ S0 =180
From the AAER we have

:»iz—ﬂ+§+55:130°

=24 —% +£D+£E1=180" [taking E1 as new angle]

=S4+ LD+ A = 18I13I':'+{’_;—f21

:mm:% [Stce £4+2D =180°]

Again,
sisilarly,

iEE:if

NOW

AB=DE+4EC
=AD+BC
=2BC  [since AD=BC]

Hence proved
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Solution 6:

Given ABCD is a parallelogram. The bisectors of S AP andéBCD meet at E. The bisectors of éABCandABCD meetatF

From the parallelogram ARCT We have

D

LADC+ L BCD =180° [sum of adjacent angles of a parallelogram]

ZADC  ZBCD
= +

2 2
= LEDC+ L BCD =307

=5%0"

In triangle ECD sum of angles _ 180°

= AEDC+ ABCD + 2 CED =180°
= LCED =90°

Similarly taking triangle BOE it can be prove that S BEC =a0°

MNow since

ZBFC=/CED=90"

Therefore the lines DE and BF are parallel

Hence proved
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Solution 7:

'Gi"fEl"l:ﬁLBCD is a parallelogram

LE bisects ZBAD
BF bisects ZABC
i3 basects SBCD
DH bisecsts ZADC

TO PROVE: LETI is a rectangle

A G H B
Proof :
SBAD+SABC=180" [adjau::ent angles of a parallelogram are supplementary]

iBMz%iBﬁ.D [AE bisects DBAD]

iABJ=%£ﬁBC [DH bisect DABC]

SBAT+HSARI=S0 [halves of supplementary angles are complamentaﬁf]

ALET is a right triangle because its acute interior angles are complementary.

Similarly
S0 =800
LA =830°

Then £ 0L =90 because ZATD and <JIL are vertical angles

since 3 angles of quadrilateral TEITareE right angles,si is the 4t one and so 1EII is a rectangle since its interior angles are all right angles

Hence proved
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Solution 8:
Given: Aparallelogram s p ey inwhich AR BE CP DP

Arethe bisectsof ~4 /g /¢ ~ Drespectively forming quadrilateralspQRs -

To prowve: PORS is arectangle

Proof :
LOCE+ARC = 1807 [co—interior angles of parallelogram are supplementarj.r]
1 1 Alsoin
= Eiﬂi:’B +§L{IBC =30°
=14+ 22 =90°
AMCOR, A4 22+ 2C0F=180°
From the above equation we get

2008 =180°-90° = 30°
ZROP=90° [LCQB = ZRQP vertically opposite angles]
LORP= £RSP= £8P0 = 90°

Hence POQRS is a rectangle
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Solution 9:

D P

ILE-J':"._D =
ABR=2AT=2x
Also AP is the bisector A A

=22

MNow

LEd=25 [alternate angles]
Therefore S1=25
MNow

AP=DP=x [sides opposite to equal angles are also equal]
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Therefor

AB=CD [opposite sides of parallelogram are E:qual]
Ch = 2x

= DP+PC=2x

= x+PC=lx

=PC=x

Also. g,

ABPC
N = /=4 [cmgfé's opposite to equal sides are equal]
= 6=

Therefore A=

Hence EP hisect SR

(if)

Opposite angles are supplementary
Therefor

L1+ 22423+ 24 =180°

L= 2
= ol 2+ 2.5 =180
L3=.4

= L2+ 25=90"

AAPE
L2+ 32 APB = 1807

= LAFE =180°-20° [b}.r angle sum propertjr]
= LAPE =90°

Hence proved
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Solution 10:

Points M and 1 are taken on the diagonal A of a parallelogram ARCD such that AWM= -

Prove that BEMDH is a parallelogram

D C

N — """

=

A B
CONSTRUCTION: Join Etoy omeet g~ in Oy

PROOF We know that the diagonals of parallelogram bisect each other.

Nuw.ﬁc nd BD bisect each other at 'Sk

QC=04

AN=CH

= OA-AW=0C-CH
= OM=0N

Thus in a2 gquadrilateral EMDH diagonal ED and M EE such that DM=DNE'”d OD=0F

Therefore the diagonals 4 C and P bisect each other.

Hence EIDH is a parallelogram
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Solution 11:
] " F , C

Consider a A VP and ARCTE

AD=EC [sinn:e ABCD iz a parallelogram ]
DC=4AR [sinca ABCD 1z a parallelogram]
LA= 0 [opposite angles]

MADE = ARCE [EHS]

Therefore AP=RF

AP bigects S4
EF tisects 28
In AAPE
AP=PE
SAFR=-TAP+"BCF

Hence proved
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Solution 12:
D C
F
A Q B

ABCD s a sguare and AP=PQ

Consider & DAGQ and A ABP
ZDAQ= ZABP=90"

DQ =AP

AD=AEB

ANDAQ = ANABP

= /S PABE= ZQDA

Nowy,
ZPAB+ ZAPB=90"
also ZQDA+ LAPE=90 [LPAB= /QDA]

Consider A AQQ By ASP
ZQDA+ ZAPB+ ZAOD=180"
90 + ZAOD= 180"

- /AOD=90

Hence AFand DQ are perpendicular.
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Solution 13:

Given: ARCD is quadrilateral,
AB=ATH

CE=CD

To prove: (i) AC bisects angle BAD.

(ii) AC is perpendicular bisector of BD.

Proof:

A B

In AABC and AADC
AB=AD [givan]
CB=CD [given]
AT=AC [l:ommon side]
AABC = AADC [355]

Therefore s ~bisects  pan
QD=0B
O}'L:Oﬁ[di agonals bisect each other at D]

Thus Ac's perpendicular bisector of ED

Hence proved
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Solution 14:

Given ARCD i a trapezium.ﬁBH D and AT=R
To prove(i) ,DAB= ,CBA

(i) ,ADC= ,BCD

(iv)OA=0Band OC=0D

Proof (i) Since AT | CE and transversal A cuts them at A and E respectively.

Therefore, iﬂ+i3 — 1800
since AR CD and AD || BC

Therefore ARCD is a parallelogram

LA=20
LB=20 [sinu:e ABCD 15 a parallelogram ]

Therefore S 0A8 =~ CHA
SADC = 2 BCD

In ApRC and ARAD e have

BC=AD [givan]
AB=BA [l::-::lmmon]
ZA=28 [proved]
MABC = ABAD [SAS]

MABC= ABAD

Since
Therefore AC=ED [corresponding patts of congnient triangles are Equal]

OA=CB
DC=0D [since diagonals bisect each other at O]

Agzain

Hence proved
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Solution 15:

Join A tomest BDl’n 0
We know that the diagonals of a parallelogram bisect each other. Therefore AT and BD bisect each other at O -

Therefore

OB=0D
But
BEQ=DF

OB-PQ=0D-DP
= OQ=0P

Thusin a quadrilateral ApcQdiagonals A and P such that OQ=CPand o p—qe-Sincediagonals 4 2 gnd Pobisect each other.

Hence APCO is a parallelogram
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Solution 16:
D E

ARCD is a parallelogram ,the bisectors of AN and
S Brnmestats point Ea-uj the bisectors of S BN AND AR meet at F.

LT

We have to prove that the S OED = gmuam:] S ORE = 900

Proof :In the parallelogram s ¢

SADC+ L BCD =1807 [aum of adjacent angles of a parallelogram]
LZADC  LBCD
= +

=50°
2 2
= AEDC+ A BCD + ACED = 1807
= L0ED =507

Similarly taking triangle BCF it can be proved that »prer — gpo

plsg LEBFU+ LUFG=1807 [adjat:ant angles on aline]
= SOFG =90°

Nowsince /om = /CED = 90° [it means that the lines DE and BG are parallel |

Hence proved
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Solution 17:
A o D
M
H
B C

Toprove: ABCD s asquare,

thatis, toprove that sides of the quadrilateral are equal
and each angle of the quadrilateral is 90°,

ABCD s arectangle,

= 0= 2B = 20 = 2D = 9P and diagonals bisect eachother
thatis, MD =BM...(i)

Consider AAMD and ASME,

MDD =BM (from(i))

ZANMD = ZAMB = 9CP (given)

AN =AM (common side)

AAMD = AAME (SAS congruence criterion)

= AD = AB(cpcte)

Since ABCD is arectangle, AD =BC and AB = CD

Thus, AB =BC=CD =ADands8 = £B = 2C = 2D = 90°
= ABCDIis asquare.
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Solution 18:
ABCD s aparallelogram
= opposite angles of aparallelogram are congruent
= ZDAB = ZABCD and #ABC = ZADC = 120°
In ABCD,
LDAB + ABCD + ZAABC + ZADC = 360CF°
....... (sum of the measures of angles of a quadrilateral )
= ZBCD + #BCD + 120F + 1207 = 360°
= 2<BC0 = 360F - 240°
= J/BC0D = 1209
= sBCD = &0°
PORS s aparallelogram
= £PQR = £ZPSR = 70°
In ACMS,
LZCMS + ZCSM 4 £MCS = 18CP | .(angle sum property )
= x4+ 7P+ 607 = 18(F
= x = 50"
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Solution 19:

ABCDIs arhombus = AD = CD and #ADC = ZABC = 569

DCFEis asquare = ED = CD and £FED = £EDC = #DCF = #CFE = 9P

= AD=CD=ED

In AADE,

AD = ED = £DAE = ZAED...(i)

sDAE + ZAED + ZADE = 120F

= 2-0DAE + 146° = 180P | .(Since ZADE = #EDC + ~ADC = 90F + 56° = 146°)
= 2/0AE = 34°

= /DAE = 17°
= sDEA = 17°..(ii)
In ABCD,

ZABC+ ZBCD + £ADC + ZDAB = 360°

= 567 + 567 + 2/0AB = 360° [~ opposite angles of arhombus are equal)
= 2088 = 2480

= SDAB = 1247

We know that diagonals of arhombus, bisectits angles.

= /DAG = % _ 620

= SEAC = ZDAC- #DAE = 627 - 177 = 45"

Mow, ZFEA = ZFED - Z#DEA,
=9aCr - 17 | (from{ii)and each angle of asquareis 90°)
=73

We know that diagonals of asquare bisectits angles,

Qe

= /CED = Z— — 450

S0, LAEC = ZCED - ZDEA
=450 - 17°
= 2&"
Hence, £DAE = 17°, ZFEA = 737, ZEAC = 45° and ZAEC = 28°,



