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=360° =1440°,
MNow we have
[2n—4)x 50" =1440°

2n—4=16

2n=20
»n=10

Thus the number of sides in the polygon is 10.
Solution 2:
Let the angles of the pentagon are 4x, 8x, 6x, 4 and Sx.

Thus we can write

Ax+8x+6x+dx+ 52 = 540°
27x = 540°
x=20°

Hence the angles of the pentagon are:

4x20 =80 ,8x20 =160 ,6x20 =120 ,4x20 =80 ,5x20 =100

Solution 3:
Let the measure of each equal angles are x.

Thenwe canwrite

140° + 55 = {256 -4} 80"
140° 452 = 720"
5x = 580"
x=11§"

Therefore the measure of each equal angles are 114

Solution 4:
Let the number of sides of the polygon is n and there are k angles with measure 195°,

Therefore we can write:

5% 90" +kx 195" = (22— 4) 90°
180% - 195"k = 450" — 360"
180% 2 -195"k = 90°

120—13k=6

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 can write:

3x132° +4x=(2x7-4)90°

4x=2900" - 396
dx =504
x=126"

Thus the measure of each equal angles are 126°.

Solution 6:

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

Thenwe canwrite:

142° +176" + 6x = [2x 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, $x and 5=

Thus

LA+LB+ 20+ 2D+ £8 = 540°
3x+({LB+LC)+4x+5x= 540"
12x+180° = 540"
12x = 360"

x=30"

Thus the measure of angle E will be 4><3EID=12CID



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 sidesis n.
Mow we can write
#-150° = (20 — 4Y 5 90°

180%2— 150" = 360°

30%% = 360"

n=12

Thus the number of sides are 12.

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:

n-3k=(2n—4)x 90"

3nk = [ 21— 4)90° ()
Again
n- 2k = 360"
wk = 180"
From (1)

3-180° = {2n— 4) 90"
d=n—-=2

=

Thus the number of sides of the polygon is 5.



Solution 10:
For {n-1) sided regular polygon:

Let measure of each angle is x.
Therefore
(n-x={2{n-1)-4)90°
_n-3

=

180"

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

e

= 120"
7 nt 2
MNow we have
y—x=6"
180" =" I 1g00 _ g
n+2 n—
» n—3 1

n+2_n—1 =ﬁ
30?3{?2—1]—30{92—3]{?34—2]={n+2]{n—1]
—30n+30n+180=n" +n-2

nitn-182=0
{n—lB]{n+l4] =10
n=13-14

Thus the value of nis 13.

Solution 11:
(i)

Let the measure of each exterior angle is x and the number of sides is n.

Therefore we can write:

_ 360"

X

b

MNow we have

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

45"
=3



Exercise 14(B)

Solution 1:

(D 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.

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.

(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

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

SA+ 20 =180° [sinu:e consecutive angles are supplementarjr]
ZA 20

—+

— =50"
p 2

Again from the AADM

42_‘4+4_f+4M:180°

= 90°+ M =180 [sin ce%+%= 20 :|
=M =500

Hence AﬂMD = 900



Solution 3:
In the given figure

B >

Giventhat AE =BC

We have to find £ZAEC ZBCD

Let us join EC and BD.

Inthe quadrilateral AECE

AE =BC 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 parallelogram opposite angles are equal

= /A= BEC and £E= ZAEC

~ /BEC=102" and ZAEC= 78

MNow consider AECD

EC =ED=CD [Since AB=EC]
Therefore AECD is an equilateral triangle.

= /ECD=60

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

Therefore ZAEC= 78" and ZBCD =162



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

Inthe

ABOC and ADOC

=EBD=ED [common side]
=EBCO=C0

BOD=0C [sinu:e diagonal s cuts at O]
ABOC=ADOC [by $55]

Therefore

LBOC =190°

NOW

SPOC =225
LB =615 [since LZBOC=67 57422 5° ]

Agzain

ABDC
SEDC =457 [sinc:e LB =452/ = 90“]

Therefore

LBOC = 22800
AGAIN

SBOFP=4675"
= ABOFP=2AP0C

Hence proved that

) pC=|2p L
>

(i) ,BDC=2 ,POC

(i) ,BOP=3 ,CPO



Solution 5:
D C

A B
Inthe given figure AAPBR is an equilateral triangle

Therefore all its angles are £0°

Againinthe

MHADE
LABD =45"

ZAOB =180°-60°-45°
= 75°

A BPC

= /BPC=75° [Since BP =CB]
Mow

ZC= ZBCP+ ZPCD

= /PCD=90° -75°

= /PCD=15"

Therefore

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

W 408 =757

i) £BPC=75"°
{iii:.,ﬁPCD = 150

(iv)Reflex ZAPD =225°



Solution 6:
Given that the figure ABCD is a rhombus with angle A = 67°

Inthe rhombus We have
LA=67 =£C [Opposite angles]

LA+ /D= 18DD[C0|’|secutive angles are supplementary]
=/D=113"°
= /ABC=113°

Consider & DEC,

DC=CE[5Sides of rhombous]
S50/ DEC s anisoscales triangle
= S CDE=ZCED

Also,

ZCDB+ ZCDB+ ZBCD =180
=2/C80=113
= /CDB=/CBD=565 n...... 0

Consider A DCE,

EC=CE

S50 /A DCEis anisoscales triangle
= S CBE=/ZCEB

Also,

/CBE+ Z/CEB+ ZBCE=180
=2 /CBE=53
- /CDE=265"

From (i)

ZCBD=565

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



Solution 7:
((}ABCD is a parallelogram

Therefore

AD=EC
AB=DC

Thus

4y =3x-3 [since AD=BC]

=ax—-dy=73 {z]
6y+2=4x [since AB=DC]
dr—ty=2 {1‘1‘]

Solving equations (i) and (ii) we have

=o

y=3

(ii)
Inthe figure ABCD is a parallelogram

ZA=20
LHE=20 [sinu:e opposite angles are equal]

Therefore

7y=6y+3y—8 (i) [Since LA=ZC]
Ax+20"=0 (i}

Solving (i), (if) we have
X=12
V=16

Solution 8:
Given that the angles of a quadrilateral areintheratio 3. 4. 5. ¢ Lettheangles be 3y 4x 5y gx

3x+4dx+5x+6x=360°

2607
= Xx=
15
= x==20"

Therefore the angles are

3x20= &0°,
4 20 = 50",
520 =100°,
Ex20=120°

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



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

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 x:y = 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)



Solution 1:
Let us draw a parallelogram ARCD Where F is the midpoint

Of side DC of parallelogram ABRCD

To Prove: 4 gFp is a parallelogram

Proof:

Therefore ARCD

AB||DC
BC||AD
AR =DC
1 1

_AB=_DC
2 2

AE=DF
Also AD|| EF

therefore AEFC is a parallelogram.



Solution 2:
GWEN:ABCD is a parallelogram where the diagonal BD bisects

parallelogram ABRCD at angle EandD
TO PROVE: ARCD is a rhombus
Proof : Let us draw a parallelogram ABCD where the diagonal ED bisects the parallelogram at angle B urd D

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

ABCD

Since ABCD is a parallelogram

Therefore
AR =1DC
AD =RC

Diagonal ED bisects angle EandD

S0 £00D = £ D04

Again AC also bisects at A and C

Therefore ZAOB:.{BOC

Thus ARCD is a rhombus.



Solution 3:
Given s gy isaparallelogramand p E_pp=fFc-

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

Proof :From MDE Eﬂld ﬂBCF

AE=FC
AD=BC
LD =28

AMADE = ABCF  [5A5]
Therefore nprp
DC=EF [since AE+EF+FC=AC and AE=EF=FC]

Therefore DEEF ic a parallelogram.

SODE| FE

Hence proved

Solution 4:

Let us join PQ.

Consider the AAOQ and A BOP
LAO0Q = ZBOFP [opposite angles]
L0AQ= ZBPO [alternate angles]
= MNAOQ = A BOFP [AAtest]

Hence AQ = BP

Consider the A QOF and AAQE
LAOB=Z0Q0F [opposite angles]
LOAE= ZAPQ [alternate angles]
= MNQOP = 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 QFPCD is a parallelogram.



Solution 5:
Given ABCD is a parallelogram

Toprove: s 5 _ og o

D E L

A B
Proof: ABRCD is a parallelogram

LA+ S0 =284+ 20 =180°
From the AAER we have

:»42_A+§+15:180°

=4 —% +20+ 2 81=180° [mhng El as new angle]
= A+ L0+ 2B = 18l11°‘+42—fEl

ZA
= LEl=— [Since £A+.2D =180

Again,
sirilariy,

4.&'2:?

NOW

AB=DE+EC
=ATHEC
=B [sinu:e 4-'1'-.D=BC]

Hence proved

Solution 6:

Given ABCD is a parallelogram. The bisectors of S ADC andiBCD meet at E. The bisectors of LAECand  prvp meetat F



From the parallelogram ARCT We have

(]

SADC+ 2 BUD =180° [sum of adjacent angles ofaparallelogram]

SADC  SRCD
= +

2 2
= AEDC+ARTD =507

=30°

Intriangle ECD sum of angles _ 180°

= AEDC+ ARCD+ A CED =180°
= SOED =90°

Similarly taking triangle BOE it can be prove that S BRC =an°

Mow since

/BFC=/CED=90"

Therefore the lines BE and BF are parallel

Hence proved



Solution 7:
Gi“"en:ABCD ic a parallelogram

AE bizects ZBAD
BF bisects ZABC
CG bizects ZBCD
DH bisecsts ZADC

TO PROVE: LETI is arectangle

A G H
Proof:
ZBAD+ S ARC=1807 [adjan:ent angles of a parallelogram are supplementary]

4EM=%ZB$D [AE bisects DBAD]

ZABI=%LE,BC [DH bisect DABC]

SB AT+ A BI=R0° [halves of supplementary angles are complementaxjr]

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

Similarly
SDLC =807
LAIN =909

Then £J0IL = 90" because ZATD and ZJIL are vertical angles
since 3 angles of quadrilateral 1RIrars 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:
Given: A parallelogram ABRCD inwhich ARBR,CPDP

Are the bisects of ZA LB A0 D respectively forming quadri a:u:—faI:-.pQR_g .

To prove: p(yRS is a rectangle

D s

NA

Proof:

SDOR+2ABC = 1807 [co—interior angles of parallelogram are suppl ementary]

= %iDCB +%LABC =90° Alsain
=L+ L2 =50

ACOEB, A4+ L2+ 20085 =180°

From the abowve equation we get

SU08=180"-50°=30%
LROFP=150° [ZCQB = ZROF vertically opposite angles]
LORP=ARSP= Z5P0=90°

Hence PQRS is a rectangle



Solution 9:

D p ¢

(i) LE_-.I.ELD =z
AB=2AD=2x

AISDAPESthe biEectcrLA

Zl=&2

Maow

L2=20 [alternate angles]
Therefore S1=25
Mawy

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



Therefore

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

= DF+PC=2x

= xtPC=2x

=PC=x

Also, g

ABRFC
In = s6=-4 [angﬁes opposite to equal sides are equal]
=6 =23

Therefore 2 _ /4

Hence EP bisect A5

(i)

Opposite angles are supplementary
Therefore

S+ L2+ 23+ 24 =1807
Ll=22
=L 24 2.3=180°
L3=.4
=24+ L5=50"

AAPE
L2+ 232 AP = 1807

= SAPE =1807-90° [by angle sum proper‘ty]
= AFE =907

Hence proved



Solution 10:

Points M and 1y are taken on the diagonal AC of a parallelogram ARCD such that AM=CH -

Prove that BEIMDIN is a parallelogram

CONSTRUCTION: Join BtoD tomeet s~ in 0O-

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

Nuw.ﬁc and BD bisect each other at O

QC=04

AM=CH

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

Thus in a quadrilateral ¢y mpy.diagonal g1y o 4 ppyare such that oy r—oprand op=0R

Therefore the diagonals A and pbisect each other.

Hence EMDH is a parallelogram



Solution 11:
D i P

Consider s 4 P and ARCP

AD=RC [since ABCD 15 a parallelogram ]
DC=AE [sinu:e ABCD s a parallelogram]
24 =2C [opposite angles]

MADF = ABCF [EL‘lS]

Therefore APZE-P

AP bizects 24
BF bizects 28

In AAPE
AP=PE
SAPE=-DAP+/ECP

Hence proved



Solution 12:
D

A Q B
ABCDisasquareand AD=D()

Consider & DAQ and 2 ABP
ZDAQ= ZABP=90"

DQ = AP

AD = AB

ADAQ = N ABP

= /PAB= Z/QDA

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

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

- /A0D=90"

Hence AFand DQ are perpendicular.



Solution 13:
Given: ABRCD is guadrilateral,

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=AT [given]
CB=CD [given]
AC=AC [common side]
AABC = AADC [385)]

Therefore A bisects S BAD

OD=0F
OA=OA[diagonals bisect each other at O]

Thus A is perpendicular bisector of ED

Hence proved



Solution 14:
Given gpcp isatrapezium, AB|| DC and AD=BC

To prove(i) ,DAB = -CBA
(i) ,ADC= ,BCD

(i) AC=BD

(iv) OA=0Band OC=0D

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

Therefore, Zﬂ_i_/_/g - 1800
since AR || CD and AD|| BC
Therefore ABRCD is a parallelogram

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

Therefore #DAR = <~ CHA
SADC =800

In ALRC and ARAD we have

BC=AT [given]
LAB=BA [common]
SA=2F [proved]
MABT = ABAD [SAS]

AABC= ABAD

Since
Therefore AC=ED [corresponding parts of congruent tnangles are equal]

Adin QA=CE

CC=CD [sinu:e diagonals bisect each other at O]

Hence proved



Solution 15:

D c
f N Sy /,;_{f‘l
| o 4 |
[ 2
| et » e
R —— .__\;\-'B

Join potomest gy in 0
We know that the diagonals of a parallelogram bisect each other. Therefore A and BD bisect each other at ©
Therefore

OE=0D
Eut
EQ=DF

OB-PQ=CD-DF
= OQ=0P

Thusin a guadrilateral 4 pCQdiagonals Ao and B¢ suchthat OQ=Cp and o 4 —q.Since diagonals 4 ¢ and P bisect each other.

Hence APpC()isaparallelogram
Solution 16:

ABRCD is a parallelogram ,the bisectors of AN and

/ prinmeetata point Esnd the bisectors of S BN AND  4pcmeet at F.
We have to prove that the SOED = gonﬂﬂd SOEE = 30)°
Proof :In the parallelogram ABRCD

SZADC+ 2 BCD =180° [sum of adjacent angles ofaparallelogram]

SADC  ABCD
= + =50°
2 2
= AREDC+ A RCD+ SCRD = 1807
= SCRD =307

Similarly taking triangle BCF it can be proved thatiBFU —qpe°

Alsp LEFC+ LUFG=180° [adjan:ent angles on aline]
= SCOFF=90°

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

Hence proved



Solution 17:
A , D

1
LI

-
-

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,

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

Consider AAMD and AAMB,

MO =BM (from(il)

ZAMD = ZAMB = 907 (given)

AM =AM (common side)

AAMD = AAMB (SAS congruence criterion)

= AD = AB(cpcte)

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

Thus, AB =BC=CD =AD andz£h = £B = 2T = £D = 90°
= ABCDIis asquare,

Solution 18:
ABCZDis aparallelogram

= opposite angles of aparallelogram are congruent
= sDAB = #BCD and #ABC = £ADC = 120P
In ABCD,
Z0AB + £BCD + £ABC + £ADC = 360F
....... (sum of the measures of angles of a quadrilateral )
= <BCD + £BCD + 120(F + 120° = 360°
= 2/BCD = 360° - 240°
= 2<BCD = 120°
= <BCD = &0°
PORS s aparallelogram
= <PQR = £ZPSR = 70°
In ACMS,
LCMS + ZCEM 4+ ZMIZS = 180 ... {angle sum property )
=+ AP+ 607 = 120
= x = 50"



Solution 19:

ABCDIis arhombus = AD = CD and £ADC = ZABC = 56°

DCFEis asquare = ED = CD and £#FED = #EDC = #DCF = ZCFE = 9CF

= AD=CD=ED

In 4ADE,

AD = ED = £DAE = ZAED...(i)

ZDAE + ZAED + £ADE = 180

= 2/DAE + 146° = 18P .. .(Since £ADE = £EDC+ £ADC = 9P + 56° = 146°)
= 2Z0AE = 34°

= ZDAE = 17°

= <0EA = 172,..00i)

In ABCD,

ZABC + £BCD + £ADC+ ZDAB = 607

= 5E° + 56° + 2/0DAB = 36CF (- opposite angles of arhombus are equal)
= 2088 = 2480

= 08B = 1247

We lknow that diagonals of arhombus, bisect its angles.

= /DAC = %42 620

= SBEAC = ZDAC - ZDAE = 627 - 17° = 45°
Mowy, ZFEA = ZFED - ZDEA
=90r - 172 | .(from{ii)and each angle of asquareis 90°)

=73°
We know that diagonals of a square bisectits angles.
— LCED = ggn _ 450
S0, ZAEC = ZCED - £DEA
= 450 - 17°
= 287

Hence, ZDAE = 172, ZFEA = 737, ZBAC = 45° and ZAEC = 257,



