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 = 4x3&60° =1440°,
MNow we have
(2n—4)x 90" = 1440°

2n—4 =16

2u=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, 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 195°,

Therefore we can write:

5x 90" +&x 195" = (2 - 4) 90°
180" —195"k = 450" — 260"
180%%2—195"% = 90°
12n—13k=6

In this linear equation n and k must be integer. Therefore to satisfy this equation the minimum value of
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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=900" - 396
4x =504
x=126"

Thus the measure of each equal angles are 125°,

Solution 6:

Let the measure of each equal sides of the polygon isx.

Thenwe can write:

142° +176° + 6x = [ 28— 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 5x.

Thus

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

x=130"

Thus the measure of angle E will be 4><3EID=12CID
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Solution 8:

=
L

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

=307
(iii)
Let the number of each sides is n.
Mow we can write

150" = (21 — 4) % 90°

180%2—150% = 360"

20% = 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.
Mow we can write:

-3k =[2n—4)x 90"

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

3.180° = (20— 4) 9¢°
3=n-2
H

=n—
=tix

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—T)x={2{n-1)-4)50°
_n=3

=

180"

n-1
For (n+1) sided regular polygon:
Let measure of each angle is v.

Therefore

(n+2)y=(2(n+2)-4)90°

M ]
= 180
7 nt+z
Mow we have
y—x=6"
180"~ #1500 — g
nt2 n—1
b _n—3_l
n+2 x»-1 30

30n{n—1]—30{m—3]{n+2] :{n+2]{n—l]
—30n+30n+180=1" +n-2

i en—182=0
{n—lB]{n+l4] =0
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:

2607
M=

X

MNow we have

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

_ 360"
s
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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.

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.
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(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

LA+ 20 =1807 [sinu:e consecutive angles are supplementary]
Z4 20

—+

== o900
2 2

Again from the ALTI

42—A+Z—2D+.£M:180°

= 0%+ LM =180° [sin ce%+%=90°}

= LM =530°

Hence AN = Gne

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



Solution 3:
In the given figure

B

Civenthat AE =EBC

We have to find LAEC ZBCD

Let us join EC and BD.

Inthe quadrilateral AECE

AE =BCand AB=EC

also AE|| BC

= AB || EC

S0 quadrilateral is a parallelogram.

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

=102" + £B=180

- /B=78"

In parallelogram opposite angles are equal

= SA=ZBEC and £B= ZAEC

~ /BEC=102" and ZAEC= 78

Mow consider AECD

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

- /ECD=60

Z/BCD = Z/BEC + ZECD
= /BCD =102 +60
- /BCD =162"

Therefore ZAEC= 78" and ZBCD =162"
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Solution 4:
Given ABCD is a sguare and diagonals meet at O.P is a point on BC such that OB=BP

Inthe

ABOTZ and ADOC

=ED=ED [comm of side]
=B C=C0

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

Therefore

LBOC =907

NOW

LPOC =225
LBOFP=675 [sinu:e LZBOC=67 5942257 ]

Again

ABDOC
LBLC =45° [sinu:e LB=45° 20 = 90‘:‘]

Therefore

LBEDC =2.P0C
AGAIN

LBOFP=675"
= LB0OF=22P00

Hence proved that

i} PC= 2210
2

(i) ,BDC=2 ,POC

(i) ,BOP=3 ,CPO
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Solution 5:
D c

A B
Inthe given figure ALDE is an equilateral triangle

Therefore all its angles are 600

Agzaininthe

AADE
AR =457

ZADE =180 607457
=775"

MBPC
- /BPC=75"° [Since BP =CE]
MNow

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

Therefore

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

W 408 =750

i) £BPC=75"°
::iii}iPCD = 150

(iv)Reflex LAPD =225 °
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Solution 6:
Given that the fizure ABCD is a rhombus with angle A= 67°

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

LA+ ZD= lSDn[Consecutive angles are supplementary]
=/D=113"
= /ABC=113"

Consider A DBC,

DC=CE[Sides of rhombous]
S50 A DEC is anisoscales triangle
= L CDB= ZCBD

Also,

ZCDB+ ZCDB+ ZBCD=180"
=2/CBD=113
- /CDB= /CBD=565 ............ ()

Consider & DCE,

EC=CE

S50/ DCEis anisoscales triangle
= /CBE= /ZCEB

Also,

/CBE+ ZCEB+ ZBCE=180"
=2 /CBE=53
= /CDE=265"

From (i)

/CBD=565"

-~ /CBE+ /DBE=565
—»26.5 + /DBE=56.5
—~ /DBE=305
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Solution 7:
((JABCD is a parallelogram

Therefore

AD=EC
AB=DC

Thus

4y=3x-3 [since AD=BC]
=3x—4y=3 (i)
fy+2=4x [sinu:e ﬁB=DC]
dr—ty=2 {1‘3’]

Solving equations (i) and (i} we have

=o

¥=3

(ii)
Inthe figure ABCD is a parallelogram

LA=20C
LB=20 [sinu:e opposite angles are equal]

Therefore

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

x=12"

y=16

Solution 8:
Given that the angles of a quadrilateral are inthe ratio 3. 4. 5. g Lettheanglesbe 3¢ 4x 5y 6x

Ix+dx+ox+6x=3607

360°
—=xr=
18
= x=20°

Therefore the angles are

3x20=60°,
4x20=280%
Sx20=100°,
6% 20=120°

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

180 - 2x

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+Yy+90+ 90 =360
X+ vy =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)
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Solution 1:
Let us draw a parallelogram ABRCD Where Fis the midpoint

Of side DC of parallelogram ARCD

To Prove: 4 FFp is a parallelogram

Proof:

Therefore ABCD

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

—AB=—DC
2 2

AE=DF
Also AD|| EF

therefore AEFC is a parallelogram.
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Solution 2:

GNEN:ABCD is a parallelogram where the diagonal ED bisects
parallelogram ARCD atangle B and D
TO PROVE: ARCD is a rhombus

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

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

ABCD

Since ABCH is a parallelogram

Therefore
AB=DC
AD=RC

Diagonal ED bisects angle B atd D

S0 0D = £ D0A

Again A also bisects at A and

Therefore ZﬂOB:ZBOC

Thus ARCD is a rhombus.
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Solution 3:
Given p gy isaparallelogramand , p_pp—pc-

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

Proof :From AATE and ARBCE

AE=FC
AD=BC
LD=s8

AADE = ABCF [5435]
Therefore mp—p
DC=FEF [since AE+EFHFC=AC and AE=EF=FC]

Therefore DEEF is a parallelogram.

SODE| FB

Hence proved

Solution 4:

Let us join PQ.

Consider the & A0Q and & BOP
LAOQ = ZBOFP [opposite angles]
L0AQ= ZBPO [alternate angles]
= MAOQ = A BOP [AAtest]

Hence AQ = EBFP

Consider the A QOFPand AAOB
LAOB= ZQOFP [opposite angles]
LOAB= ZAPQ [alternate angles]
= M QOP = AAOB [AAtest]

Hence PO =AE =CD

Consider the quadrilateral QFCD
DQ=CPand DQ || CP[Since AD = BC and AD ||BC ]
Also QP = DC and AE||QP||DC

Hence quadrilateral QFCD is a parallelogram.
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Solution 5:
Given ABCD is a parallelogram

Toprove: p g — 5B

D E C

A B
Proof: ABCD is a parallelogram

SA+ LD =S8+ 20 =180°
From the AAER we have

:>42—A+§+£E= 180"

=4 —% +2D+2E1=180° [taking E1 as new angle]

= AA+ LD+ AR = 1.8[3I°+42—fEl

= /El= % [Since £4+2D =180°]

Again,
similariy,

ZEE:%

NOW

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

Hence proved

Solution 6:

Given ABCD is a parallelogram. The bisectors of AN andiBCD meet at E. The bisectors of é’d‘gcand ~ Brvp meetat F
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From the parallelogram ARCT) We have

1]

SADC+ L BCD =1807 [sum of adjacent angles ofaparallelogram]

ZADC ZRCD
= +

2 2
= LEDC+LECD =300

=50°

Intriangle ECD sum of angles _ 120°

= LAEDC+ AECD + 2 CED =1807
= LUED =300

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

Mow since

ZBFC=/CED=90"

Therefore the lines DE and BF are parallel

Hence proved
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Solution 7:
Gi"’e”:ﬁ;BCD is a parallelogram

AE bisects ZBAD
BF bisects ZJARBC
CG bisects ZBCD
DH bisecsts ZADC

TO PROVE: LETI iz arectangle

A G H B
Proof:

LB AD+SABC=180" [adjau:ent angles of a parallelogram are supplementary]

ABM%AB@ [AE bisects PBAD]

4&BI=%A’JE,BC [DH bisect DABC]

B AT+ A BI=R0° [halves of supplementary angles are complementaxj.r]

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

Similarly
SDLC =807
SA50 =909

Then £JIL =90 because LATD and LJIL are vertical angles

since 3 angles of quadrilateral TEIIare right angles,si is the 4t pne and so 1ETI is a rectangle ,since its interior angles are all right angles

Hence proved
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Solution 8:
Given: A parallelogram ARCD inwhich ARBE CPDP

Arethebisectsof 4 <5 (' /Drespectively forming quadrilateralspORg -

To prove: pQRS is a rectangle

Proof:

D0+ 2480 =1807 [co—interior angles of parallelogram are suppl ementary]
:,%gﬂcg +%LABC= g0° Alsoin
= L1+ 22 =80

ACOB, A1+ 22+ 2C08=180°

From the above equation we get

ZC0B=180°-90°=90°
LZROP=90° [LC0B = ZRQP vertically opposite angles|
SORP= ZRSP= £8P0 =190"

Hence POQRS is a rectangle
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Solution 9:

D p c

:'I'lLe_'_tﬂLD =x
AR=2AT =2x

Alsagpisthe biﬁectcriﬂ

Al=#2

Now,

2= 25 [alternate angles]
Therefore _ -5
MNow

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

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

= DP+PC=2x

= x+tPC=2x

=PC=x

.-‘:"JSD.Bczx

ABPC
N = /=4 [angﬁes opposite to equal sides are equal]
= =3

Therefore 2 _ /4

Hence EP bisect AR
(ii)
Opposite angles are supplementary

Therefore

S+ L2 +25+ 24 =180°

Ll=22
=270+ 223 =180°
L3=24

=L2+25=090°

AAPE
L2+ 232 AFE = 1807

=L APE =180-590" [b}.r angle sutn property]
=S APH =907

Hence proved
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Solution 10:

Points M and 178 taken on the diagonal AC of a parallelogram ABCD such that AM=CTT-

Prove that EMDN is a parallelogram

D C

N """

N

A B
COMNSTRUCTIOM: Join BtoD © meet AC in O

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

ND‘.-“-.-'._L{.LC and B bisect each other at O

DC=04

AN=CH

= 04 AW=0C-CH
= OW=CN

Thus in a quadrilateral gy mpy-diagonal g1y op 4 prpgare suchthat p—mppand op=cp

Therefore the diagonals A and p)bisect each other.

Hence BEMDHN is a parallelogram
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Solution 11:
O L P 1

Consider 4 4 VD and ABCT

AD=REC [since ABCD 15 a parallelogram ]
DC=AE [sinu:e ABCD 1z a parallelogram]
LZA=20 [opposite angles]

MADE = ARTF [&43]

Therefore AD=RP

AP bizects ZA
BEF bizects 28

In ALPER
AP=TE
ZAPE=-DAP+~BCP

Hence proved
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Solution 12:
D

-\

A Q B
ABCDis asquareand AP=P()

Consider & DAQ and A ABP
/DAQ= ZABP=90"

DQ = AP

AD = AB

ADAQ = N ABP

= /PAB= /QDA

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

Consider A AOQ By ASP
ZQDA+ LAPB+ ZAOD =180
=90 + £AOD= 180"

= /A0D=90"

Hence AP and DQ are perpendicular.
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Solution 13:
Given: ABCD is guadrilateral,

AB=AT
CE=CD

To prowve: (i) AC bisects angle BAD.
(i) AC is perpendicular bisector of BD.

Proof:

A B

In ALABC and AADC
AR=AT [given]
CB=CD [given]
AC=AC [common side]
AABCE AATIC [SSS]

Therefore AC bisects S BAD

DD=0E8
OA=OA[diagonals bizect each other at O]

Thus A is perpendicular bisector of ED

Hence proved
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Solution 14:
Given s gy isatrapezium, AR || DC and AT=RC

To prove(i) /DAB = -CBA

(i) ~ADC= ,BCD

(i AC=BD

(iv) OA=0B and OC=0D

Proof :(i) Since ATy|| CE andtransversal g cutsthemat » .4 g respectively.
Therefore, A4 S8 =1802

Since AB | CD and AD || BC

Therefore ABCD is a parallelogram

LA=20
SH=.0 [since ABCD 15 a parallelogram ]

Therefore ~0AR = /T84
SLADC = S BCD

In AARC and ARAD e have

B C=AT [given]
AB=BA [common]
ZA=28 [proved]
MABT = ABAD [SAS]

y AARC = ARAD
Since

Therefore AC=BD [l:-::urresponding parts of congruent tnangles are E:qual}

DC=0D [sinu:e diagonals bisect each other at O]

Hence proved
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Solution 15:

D = C
_.'. S P //,.i:ﬂ;'
II,." /./'/’ '\\“‘m:%i/ I_.".
[ O
glade 0 __‘H_\““\...'B

Join AC to meet D in O

We know that the diagonals of a parallelogram bisect each other. Therefore AC and BD bisect each other at O -

Therefore

QOE=0D
But
BO=DF

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

Thusin a guadrilateral 4 pCQ)diagonals A and P suchthat OQ=Cp and ¢ 4 —ny.Since diagonals A and P bisect each other.

Hence APpC()isaparallelogram
Solution 16:

ARCD is a parallelogram ,the bisectors of AN and
/ Brpmeetata point Eand the bisectors of S BCD AND S ABC meet atF,

We have to prove that the S OED = QUDEII'ID{ SO = a0°
Proof :In the parallelogram ABRCD

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

ZADC LSBT
= + = 50"
2 2
= LAEDC+ L BCD 4+ ACED = 1807
= LOED =307

Similarly taking triangle BCF it can be proved thatiBFD — Qe

Alsg LEFU+ LUFG=180° [adjau:ent angles on aline]
= SCFGF=90°

Nowsince /CFG = ZCED = 90° [itmeans that the lines DE and B G are parallel |
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Solution 17:
A , D

1
LIl

-
-

B C

Toprove ABCD is asguare,

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

ABCD s arectangle,

= A= 2B = 27 = £D = 9P and diagonals bisect eachother
thatis, MD =BM...(i)

Zonsider AAMD and AAMB,

MD =BM (fromiil))

ZANMD = ZAMB = 90F (given)

Al =AM (common side)

AAMD = AAMB (SAS congruence ariterion)

= AD = AB(cpctc)

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

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

Solution 18:
ABCDis aparallelogram

= opposite angles of aparallelogram are congruent
= ZDAB = #BCD and £ABC = ZFADC = 120P
In ABCD,
08B + £BCD + ZABC+ £ADTC = S6CP
....... (sum of the measures of angles of a quadrilateral )
= <BCO + £BCD + 1200 + 1207 = 30°
= 2BC0 = 360° - 2409
= 2sBC0 = 1209
= <BCD = 60*°
PORS s aparallelogram
= <PQR = £ZPSR = 70°
[N ACMS,
SCMS + £CEM+ ZMCS = 180° ... (angle sum property )
= x4+ 70+ 60°= 180C°
= ¥ = 50"
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Solution 19:

ABCDis arhombus = AD = CD and £ADC = £ZABC = 56°
DCFEisasquare = ED = CD and £FED = #EDC = #DCF = 2CFE = 9CF

= AD=C0D=ED

In AADE,

AD = ED = ZDAE = ZAED...(i)

ZDAE + ZAED + ZADE = 180P

= 2/0AF + 146° = 180F . .(Since #ADE = ZEDC + £ADC = 9P 4+ 567 = 1469)
= 2-DAE = 340

= s0AE = 17°

= /DEA = 17°...(i)

In ABCD,

ZABC+ ZBCD + £ADT + 2DAB = 3e0°

= 567 + 567 + 220DAB = 360 (- opposite angles of arhombus are equal)
= 22088 = 2480

= ZDAB = 124°

We know that diagonals of arhombus, bisectits angles.

= /DAC = %42 g0

= LEAC = ZDAC - ZDAE = 627 - 177 = 457
Mo, 2FES = ZFED - ZDEA
=39r - 172 . .(from{ii) and each angle of asquareis 90°)

=73"
We lknow that diagonals of asquare bisectits angles.
= £CED - ggc' - 45
So, £AEC = ZCED - ZDEA
=450 - 17°
= 28°

Hence, #DAE = 17°, ZFEA = 737, ZBEAC = 45° and £AEC = 287,
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