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Selina 9th Maths Chapter 14, Class 9 Maths Chapter 14 solutions
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=x3&607 =1440°,
MNow we have
(2n—4)x 90" =1440°
2n—4=16

=20
a#=10

Thus the number of sides in the polygonis 10,
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Solution 2:

Let the angles of the pentagon are 4x, 8x, 63 4xand 5x

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

Solution 3:

Let the measure of each equal angles are x
Thenwe canwrite

140° +5x = {2x 6 —4) % 90"

140" +5x = 720"

5x=580"
x=116"

Therefore the measure of each equal angles are 1146

Solution 4:

Let the number of sides of the polygon is n and there are k angles with measure 1957,

Therefore we can write:

5% 90" + &% 195" = {2 — 4)90"
180%2— 195"k = 450" — 360"
180% - 195"k = 90"

120 —13k=6
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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=126"

Thus the measure of each equal angles are 1246°,

Solution 6:

Let the measure of each equal sides of the polygon is x.
Thenwe canwrite:
142° +176" + 6z = (2% 8-4) 30"

6x =1080" - 318"

bx=T762"
x=127"

Thus the measure of each equal angles are 127°,

Solution 7:
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Let the measure of the angles are 3x, 4x and 5x.
Thus
LA+ LB+ SO+ LD+ L8 = 540"
3x+(LB+LCY+4x+5x=540"
1224180" = 540"

12 = 360"
x=130"

Thus the measure of angle E will be 4><3|Du= 120n

Solution 8:
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(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 degres,

Therefore measure of each exterior angle will be:

x=180" - 150"
= 30"
(iii)
Let the number of each sides is n.
Now we canwrite
#-150" = (21 — 4) % 90°
180%2—150"% = 360"

30% = 360"
n=1z2

Thus the number of sides are 12,

Solution 9:
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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:
n- 3k =(2n—4)x 90"

3nk = {21 —4)90" e
Again

n. 2k =360
k= 180"

From (1)

3-180° = (2n—4) 90°

Thus the number of sides of the polyzon is 5.

Solution 10:
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For (n-1) sided regular polygon:
Let measure of each angle is x.
Therefore
(n—1)x=(2(n~1)—-4)90"

n—>3
r=

180"

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 il
= 130
u nt 2
Mowe we have
y—x=6"
? 10" — 721900 = g
nt+?z n—1
b _n—3_1
a+2 n»m-1 30

3032(32—1)—30 (32—3}(32+2) = I{n +2)(m—1)
30+ 30k +180=x" +n -2
#i+n—182=10
[m—13]{m+14] =0
n=13-14

Thus the value of nis 1.3.

Solution 11:
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(i)

Let the measure of each exterior angle is ¥ and the number of sides is n.
Therefore we can write:

_ 360"

X

M

Mowe we have

x+x+50" =180°
2x=o0"
x=45"

(if)
Thus the number of sides in the polygon is:
_ 360"
45"
=8
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.

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.
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(vi)True

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

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
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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
A4S0 =1807 [sinu::e consecutive angles are suppl ementarj,r]

L4, 2D _ 40,
2 2

Againfrom the AATIP

i—ﬂ+i—f+iM =180°

= 90"+ M =180° since§+%:90°}
=M =507

Hence A AN = 9ne

Solution 3:
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In the given figure
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Giventhat AE =EC

We have to find ZAEC ZLBCD

Let us join EC and ED.

Inthe quadrilateral AECE

AE =BC and AB=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 parallelogram opposite angles are equal

= /A= /BEC and £E= ZAEC

- /BEC=102" and ZAEC=78

Mow consider AECD
EC =ED=CD [Since AE=EC]
Therefore AECD is an equilateraltriangle.

- JECD=60"

Z/BCD = ZBEC + ZECD
= /BCD =102 +60°
- /BCD =162

Therefore ZAEC= 78" and ZBCD =162

Solution 4:
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Given ABCD is a sqguare and diagonals meet at O.P is a point on BC such that OB=BP

F.y
Inthe

ABOC and ATNOC
=ED=ED [common side]
=RC=C0

BOD=00C [since diagonals cuts at D]
ABOC=ADOC [by $53]
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Therefore

LBOC =90°

MNOW

SPOC =225

SEOF=6T725 [since SBOC=6T 57422 57 ]
Again

ABDC

SEDC =457 [sinn:e LB =45° 0= 9[]':']

Therefore

LBDC = 22P00
AGAIN

LBOFP=675"
= LABOF = 2LP0C

Hence proved that

ll:l

i} PC= 225

(i) ,BDC=2 ,POC

liii) ,BOP=3 ,CPO

Solution 5:
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In the given figure AATE is anequilateral triangle

Therefore all its angles are 600

Againin the

MADE
ZABD =45°

ZAOF =180"-60"-45"
=/5"

Again

2 BPC

= /BPC=75° [Since BP =CE]
Now

ZC=/BCP+ ZPCD
- /PCD=90° -75°
= /PCD=15°

Therefore

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

W 408 =75°

i) £BPC=75°
U"ﬁ}iPCD =15 °

(ivIReflex ZAPD =225°
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Solution 6:

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

SA+ D= ISDE[Consecutive angles are supplementary]
= /0D=113°
= /ABC=113°

Consider /& DEC,

DC=CE[Sides of rhombous]
So A DECis anisoscales triangle
= /S CDE= ZCED

Also,

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

Consider 2 DCE,

EC=CE

S0 A DCEis anisoscales triangle
= S CBE=/ZCEB

Also,

/CBE+ /CEB+ /BCE=180"
=2 /CBE=53
= /CDE=265

From (i)

/CBD=565"

—~ /CBE+ /DBE=565"
=265 + /DBE=56.5
-~ /DBE=305"

Solution 7:
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((MABCD is a parallelogram
Therefore

AD=EC
AB=DC

Thus

4y =3x-3 [since AD=BC]
=Ex—4y=3 {1]

6y+2=4x [since AB=DC]
dx—by =2 I[iz']

Solving equations (i) and (i) we have
=5

y=3

(i)
Inthe figure ABCD is a parallelogram

ZA=20
LB=.0 [sinu:e opposite angles are equal]

Therefore

7y=6y+3y—-8 () [Since ZA= ZC]
Ax+20 =0 (D)

Solving (i), {ii) we have

x=12"

y=16

Solution 8:
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Given that the angles of a quadrilateral arein the ratio 5. 4. 5. g Letthe angles be 3y 4y 5¢ 6x

Sx+dx+ox+6x=360"

3607
== xr=
18
= x=20"

Therefore the angles are

3x 20 =607,
4x20= 180",
Sx20=100%,
fx20=120°

Since all the angles are of different degrees thus forms a trapezium

Solution 9:
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180 - 2x

D

l.'

Given AB =20 cmand AD =12 cm.

From the abowve 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.
J.x+y+90+90=360

x+y=180

Given x:y = 2:1

So substitute x = 2y

3y = 180
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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)

Solution 1:
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Let us draw a parallelogram ABRCD Where F is the midpoint
Of side DC of parallelogram ARCT

To Prove: 4 FFD is a parallelogram

Proof:

Therefore ABCT

AB|DC
BC| AD
AB=DC
1 1

—AB=-DC
2 2

LE=DF
Also AD|| EF

therefore AEFC is 2 parallelogram.

Solution 2:

€IndCareer


https://www.indcareer.com/schools/selina-class-9-icse-solutions-mathematics-chapter-14-rectilinear-figures-quadrilaterals-parallelogram-rectangle-rhombus-square-and-trapezium/
https://www.indcareer.com/schools/selina-class-9-icse-solutions-mathematics-chapter-14-rectilinear-figures-quadrilaterals-parallelogram-rectangle-rhombus-square-and-trapezium/

€IndCareer

GWEN:ABCD is a parallelogram where the diagonal ED bisects

parallelogram AR at angle B oand D

TOPROVE: p gy isarhombus

Proof : Let us draw a parallelogram ABRCD where the diagonal ED bisects the parallelogram at angle EandD

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

ABCD

Since ABCD iz a parallelogram

Therefore
AEB=1C
AD=FRC

Diagonal ED bisects angle B andD

S0 £000 = £ D0

Again AC also bisects at A and O

Therefore iﬁog — égoc'

Thus ABRCD is a rhombus.

Solution 3:
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Given ARCD is a parallelogram and AFE=EF=F-

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

Proof :From AADE and ARCE

AEB=FC
AD=EC
L =25

AADE = ABCF [SAS)]

Therefore ['E=FE

DC=FEF [since AE+EF+FC=AC and AE=EF=FC]|
Therefare DEEF is a parallelogram.

S0DE| FB

Hence proved

Solution 4:
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Let us join PO

Considerthe A A0Q and A BOF
ZAQQ=ZB0F [opposite angles]
LOAQ=ZEBPO [alternate angles]
= ANA0Q = ABOP [AAtest]

Hence AQ = BP

Considerthe A QOFPand A AQB
LZAOBE= ZQO0F [opposite angles]
LOAB= ZAFPQ [alternate angles]
= NQ0OP= AACE [AAtest]

Hence FQ = AE =CD

Consider the guadrilateral QPCD
DQ=CFPand DQ || CP[Since AD =BC and AD ||BC ]
Also QP =DC and AB||QF||DC

Hence quadrilateral QPCD is a parallelogram.

Solution 5:
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Given ABRCT iz a parallelogram

To prove: AR = 9RO

D E L.

A B
Proof: ARCD iz a parallelogram

S+ S0 =84 S0 =1307
From the AAER we have

:‘»i—ﬂ+§+iﬂ'=180°

:;m—% +2D+2E1=180° [taking E1 as new angle]

=4+ 20+ 2 F = 18IZID+£2—JIEl

= /El= % [Since £4+2D =180°)

Again,
simmifarhy,

iﬁ'2=§

NOW

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

Hence proved
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Solution 6:

Given ABCD is a parallelogram. The bisectors of S ADC andéBCD meet at E. The bisectors of L’Agcand ~ Brp meetat F

From the parallelogram ARCT We hawe

D

SADC 4+ BCD =180° [sum of adjacent angles of a parallelogram]

ZADC  LBCD
= +

2 2
= AEDC+ L HTD =507

= 50"

Intriangle ECD sum of angles _ 120°

= AR+ SRECD+ AURD =150°
= JUED = 30"

Similarly taking triangle F:Ter it can be prove that S BREC = ane

Mowe since

/BFC=/CED=90"

Therefore the lines DE and BF are parallel

Hence proved
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Solution 7:

Given:ﬁBCD is a parallelogram

AE bisects ZBAD
BF bisects ZABC
23 bisects ZBCD
DH bizecsts ZADC

TO PROVE: 1ETI is arectangle

A i H
Proof :
SBAD+SABRC=180° [adjat:ent angles of a parallelogram are supplementarjr]

iBﬁJz%iBﬁ.D [AE bisects DBAD]

iﬁBI=%iﬁBC [DH bisect DABC]

SBAT+HSABI=90° [halves of supplementary angles are complemantaij,r]

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

Similarly
SDLC =807
SAID =90

Then 0L = 90" because LSATD and SJIL are vertical angles
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since 3 angles of quadrilateral LEJIae right angles,si is the 4t gne and so 1ETI is a rectangle since its interior angles are all right angles

Hence proved

Solution 8:

ear-figures-quadrilaterals-parallelogram-rectanale-rhombus-square-and-trapezium/
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Given: Aparallelogram g p oy inwhich A% BR CP DF
Arethebisectsof <4 /5 - ~prespectively forming quadrilateralspQRs -

To prove: pQRS is arectangle

D C

NA—"

Proof :

LDOB+ AR = 1807 [co—interior angles of parallelogram are suppl ementarj.r]

:}»1555(:’3 +%m30:90° Alsoin

= /1422 =90°
ACOR, Z1+ 22+ ZCOB=180°

From the abowve equation we get

ZC0B=180"-90°=90°
ZROP=90° [LCQB = LROP vertically opposite angles |
ZORP= ZRSP= £5P0 = 90"

Hence PORS is a rectangle

Solution 9:
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[i]LEtﬁD =
AB=2AD =2x

Also AP]S the biEEctur‘iﬂ

A1=.2

MNowr,

L2=25 [alternate angles]
Therefore - _ -5
MNowy

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

€IndCareer


https://www.indcareer.com/schools/selina-class-9-icse-solutions-mathematics-chapter-14-rectilinear-figures-quadrilaterals-parallelogram-rectangle-rhombus-square-and-trapezium/
https://www.indcareer.com/schools/selina-class-9-icse-solutions-mathematics-chapter-14-rectilinear-figures-quadrilaterals-parallelogram-rectangle-rhombus-square-and-trapezium/

€IndCareer

Therefare

AB=CD [opposite sides of parallelogram are Equal]
Ch=2x

= DP+PC=2x

= x+PC=2x

=Pl=x

.":"JSD_.BC:X

ABPC
N = /g=,4 [cmgfes opposite to equal sides are equal]
=6 =.3

Therefore 2 _ -4

Hence EP bisect SR
(i)
Opposite angles are supplementary

Therefore

S+ L2+ 25+ 24 =180°

Zl=22
= 2.2+ 2.3=180"
£23=24

= L2+ L5=90"

AAPE
i+ 232 APB = 1807

= SAFE =1807-50° [b}.r angle sum proper‘ty]
= S APE =190°

Hence proved

Solution 10:
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Points 1 and 1T taken on the dizagonal AL of a parallelogram ARCT such that AM=CTT-

Prove that BEMMDI is a parallelogram

D

N """

T

A B

COMNSTRUCTIOMN: Join Eto o comeet g~ in -
PROOF: We know that the diagonals of parallelogram bisect each other.

NEIV-.-'._AC and BD bisect each other at Oy

QC=04

AM=CIT

= OA-AM=0C-CTT
= OM=CN

Thusinzquadrilateral gy mpy.diagonal gy o 4 papg are such that —p—cprand op=cg
Therefore the diagonals A ( and pQbisect each other.

Hence BEMMDI is a parallelogram

Solution 11:
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Consider s s TP and ARCT

AD=RC [sinca ABCD 15 a parallelogram ]
DC=AR [since ABCD iz a parallelogram]
LA=20 [opposite angles]

MADE = ARCF [EA.S']

Therefore AD=RT

AP bisects SA
BF tizectz 8

In &APE
AP=PE
LAPE=/DAP+ABCE

Hence proved

Solution 12:
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"\

A Q B
ABCDs asquare and AD=p()

Consider 2\ DAQ and &M ABP
/DAQ= ZABP=90"

DQ = AP

AD=AB

A DAQ = A ABP

= /PAB= /QDA

Now,
ZPAB+ ZAPE=90"
also ZQDA+ ZAPE=90" [/PAB= /QDA]

Consider A AQOQ By ASP
QDA+ LAPB+ ZAOD=180"
-90 + ZAOD= 180"

-~ /AOD=90"

Hence AP and DQ are perpendicular.

Solution 13:
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Given: ARCD is guadrilateral,
AB=AT

CE=CD

To prowve: (i) AC bisects angle BAD.

(il) AC is perpendicular bisector of BD.

Proof :

A B
In AABC and AADC
AB=AT [given]
CB=CD [given]
AC=AC [common side]
AABCZ AADC [558]

Therefore A bisects S RAD

OD=CE
DJ?FDA[di agonals bisect each other at D]

Thus A is perpendicular bisector of ED

el 11IUN\..adl CCI
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Solution 14:
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Given apom i1satrapezium, AR || DC and AD=RC
To prowe(i) iDAB = iCE".f-‘a

(i) ,ADC= ,BCD

(iii) AC=BD

(iv)OA=0Band OC=0D

Proof (i) Since ATy|| CE and transversal s cutsthemat , .4 g respectively.

Therefore, S A48 =180
since AR CD and AD || B

Therefore ABRCT is a parallelogram

LAd=20
LEB=20 [sinl::e ABCD 15 a parallelogram ]

Therefore ZDAR = 20 8A
LA = S BOT

In AARC and ARAD we have

BEC=AD [given]
AB=BA [common]
ZA= 28 [proved]
MABC = ABAD [SﬁS]

AABC= ABAD

Since
Therefore AC=ED [l::-:}rrespclnding patts of congruent tnangles are Equal]

. DA=CER
Again
=00 [sinu:e diagonals bizect each other at D]

Hence proved
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Solution 15:

Join AC to meet ED in O
‘We know that the diagonals of a parallelogram bisect each other. Therefore AT and BD bisect cach other at O -

Therefore

OB=0D
But
BQ=DF

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

Thus in a quadrilateral APCO diagonals p ' and o such that OQ=CP and OA=00 Sincediagonals p ¢ and o bisect each other.

Hence APCO is a parallelogram

Solution 16:
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ABCD is a parallelogram ,the bisectors of AN and

~ Brpmeetata point Eand the bisectors of S B AND  Aprrmeet at F.
We have to prove that the S OED = QDUEII'Id SOEG = G0
Proof :In the parallelogram ARCD

SADC+ S BCD =180° [sum of adjacent angles of a parallel-::-gram]

LZADC  LBCD
= + =%0"
2 2
= AEDC+ 2 BCD+ ACED = 1807
= LOED =507

Similarly taking triangle BCF it can be proved thatﬁch —ape°

Alsp LBFU+ LCFG=180° [adjau::ent angles on aline]
= SJOFG =907

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

Hence proved
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Solution 17:

&

Toprove : ABCD s asquare,

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

ABCD s arectangle,

= 8= 2B = 2C = #D = 9P anddiagonals bisect eachother
thatis, MO = BM. (i

Consider AAMD and ALMEB,

MO =BM (from(i))

ZANMD = ZAMB = 9P (given)

Al =AM (common side)

AAMD = AAME (SAS congruence driterion)

= AD = AB(cpcto)

Since ABCD is arectangle, AD =BC and 4B = CD

Thus, AB =BC=CD =AD andsb = sB = 20 = 2D = 90°
= ABCDIs asguare,

Solution 18:
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ABCD s aparallelogram
= opposite angles of aparallelogram are congruent
= ZDAB = #BCD and #ABCZ = £ADC = 120P
In ABCD,
Z0AB + £BCD + £ABC + £ADC = 360F
....... (surn of the measures of angles of a quadrilateral )
= SBCD + ZBCD + 120° + 1207 = 360°
= 2sBC0D = 3607 - 2400
= 2/BCD = 120°
= SBCD = &0°
FORS s aparallelogram
= SPOR = ZFSR = 70°
In ACMS,
ZCMS + ZCEM+ ZMCS = 180 . (angle sum property )
=+ S0P+ 60° = 180P
= x = 50°

Solution 19:
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ABCDIs arhombus = AD = CD and #ADC = #ABC = 56°
DCFEisasquare =ED = CD and £FED = ZEDC = ZDCF = ZCFE = 90°

= A0 =CD =ED

In AADE,

AD = ED = #DAE = £AED. (i)

ZOAE + ZAED + £ADE = 180P

= 270DAF + 146° = 180°F | (Since ZADE = ZEDC 4+ £ADC = 9P + 56° = 1467)
= 2/DAE = 34°

= ZDAE = 17°

= ZDEA = 17°...0ii)

In ABCD,

ZABC+ ABCD + £ ADC + ZDAB = 3607

= 56° + 567 + 22048 = 3600 (- opposite angles of arhombus are equal)
= 220488 = 248°

= sDAB = 124°

We know that diagonals of arhombus, bisect its angles,

= /DAC = _1240 _ 620

= sEAC = £DAC- £DAE = 62° - 177 = 45°
Mowi, £FESA = ZFED - £DEA
=9ar - 172 | .(from{ii)and each angle of asquareis 90°)

=/a"
We lknow that diagonals of asquare bisectits angles.
= LCED = 9§° _ 45
S0, ZAEC = ZCED - ZDEA
_ 450170
= J&°

Hence, Z<DAE = 17°, ZFEA = 73°, £BAC = 45° and ZAFC = 28°,
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Chapter 17- Circle
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Chapter 24- Solution of
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About About Selina Publishers ICSE

Selina Publishers has been serving the students since 1976 and is one
of the quality ICSE school textbooks publication houses. Mathematics
and Science books for classes 6-10 form the core of our business, apart
from certain English and Hindi literature as well as a few primary
books. All these books are based upon the syllabus published by the
Council for the I.C.S.E. Examinations, New Delhi. The textbooks are
composed by a panel of subject experts and vetted by teachers
practising in ICSE schools all over the country. Continuous efforts are
made in complying with the standards and ensuring lucidity and
clarity in content, which makes them stand tall in the industry.
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