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Chapter - 3
Quadrilaterals
( e )
LFoundatlon ]
Solutions 3. (@; InAAOB and ACOD,
D (@
1. (b); Diagonals of parallelogram bisect each other.
O
A B
A B
o) Z0OAB=/0CD
(alternate interior angle)
D C ZOBA=.,0DC
OC=0A=3cm, OD=0B=4cm (alternate interior angle)
AC=2x0OA=6Ccm BD=2x0OB=8cm .. AAOB~ACOD
2. (d); Z APB=90°(because inpararallelogram sum (by AA —similarity)
of two consecutive angle = 180° and angle ) ’ )
bisector of (A+B) = 90° area(AAOB) AB“ (2CD) _4CD” _ 4

B 2 2 2
s0, third vertex will be 90° area(ACOD) cD CD CD
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5. @x

1
Area (ACOD)= 2 xarea (AAOB)

1
=—x84=21cm?
4

In A AOBand A BOC,
A D

B &
oA_op
OC OB

3  x-5
x-3 3x-19
3(3x-19)=(x-3) (x-5)
9x - 57 =x?>-8x + 15

X2=17x+72=0
Xx=8,9
OB and OD are medians.
A B
Q
(@]
D ©

Diogonal divides parallelogram into two
congruent triangles

DP 2 BQ _2

PO 1'0Q 1
and PO =0Q.

1
so, PO=§XQ=3

0Q=3, PO=0Q=6

Diagonals of rhombus bisect each angle.
A D

120°

12
< ABD =

=60°
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7. (.a'l);
8. ()

9. (©

10. (b);

=

11. ('k.));

ZABD =/ ADB =60°

AB= AD
A ABD will be equilateral triangle
BD =4cm
A B
60°
90°
P
D C

/PDC=090°-~ADP

</ ADP =180° -/ DAP -/ APD
=180° - 30° - 90°

Z ADP =60°

ZPDC=90°-« ADP =90°-60°

ZPDC=30°

/B+2C=180°

2 C =180°-90°=90°

In quadrilateral AECD,

LA+ /ZE+/£C+ 4D =360°

90° + (180° —60°) + 90° + £ D = 360°

2 D =60°

ZARS=/QRA=/RAQ

S R

P Y Q

RQ=AQ

And ZPSA=ZASR = ZSAP

12. (.k.));

PS=PA
PS+ QR=PA + AQ
20R=SR
AB=BC=CD=AD=6cm
ABCD is also a rhombus. Digonals of
rhombus bisect each other at 90°.
D 6 C

\
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13. (a);

14. (c);

15. (b):

16. (d):

1
OD=EBD=3cm

OC= /g2 _32 =27 =3/3 cm

AC=20C

=2 3\/—:6\/5(;m

1
Areaof rhombus = Py xproduct of diagonals

1
96 = > x 12 x second diagonal

Second diagonal =16 cm

2 2
16 12 f
Length of side = (7j +[7j =82 +62

=10cm
ABCD is acyclic quadrilateral.
D
A
C
B

LA+/£C=/B+«£D
Qs circumcentre of

QO s perpendicular of AC.

S0, RO is also perpendiculare of AC

and A ABC and A ABC is congruent.

AC and QR are perpedicular to each other
AQCRisarhombus.

ADEC~ABEA
A B
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DE_EC
EB EA
DE.EA=EB.EC

AAOB~ACOD
A B

17. (a);

D c

AO_AB
CO CD

_0_s
14 7

ZA+b°=180°

ZC+a°=180°

From (i) and (ii)

ZA+ ZB+ £ZC+ £D =360°

180° - b° + x° + 180° —a° + y° = 360°

Xx+y=a+b

=5:7

18. (a); (linear pair)

(linear pair)

19. (b); D C
70°

XO

A X B

In AXOB,

/£ XOB + £« BXO + £ OBX =180°
70°+ £ BXO +45° =180°

2 BXO =65°

2« OXA =180°-65° =115°

20. (c); Letheightofparallelogram=h

h<b

A=axh,B=axb
so, A<B
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1.

(b);

©),

{ Moderate

)
)

= DPIIAC,
A D

B
ar(A ACD) =ar (AACP)
Adding both side ar (AABC),

ar(A ABC) +ar (AACD)

=ar (AABC) +ar (AACP)

ar (ABCD) =ar (A ABP)

Join B and D.

A E B
D D

H M F
Q

€
1 G

Draw AM L BD, whichcuts HE at L.
InAABD,

Midpoint of AB is E and midpoint of AD is H;

1
HE || DB and HE = DB

similary, GF || DB

EFGH is parallelogram

INAADM,

Midpoint of AD is Hand HL || DM

1
ALZLM:EAM

1
ar (AABD) = > xBD x AM

1 1
ar (HEPO)=EH x LM=~BD x - AM

—1 1BD AM —lar AABD
=5 E X ) ( )

1
similarly, area (OPFG) = Py ar(ACBD)
1 1
areaof (EFGH) = > ar(AABD) +E ar(ACBD)

1
= > ar(ABCD)
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3.

©)

©);

(b);

Join AC and BD.

Al
InAABC,

AB>BC

Z/ACB >/BAC

InAADC,

AD>BC

ZACD>~/CAD
ZACB+/ACD>/BAC+CAD
ZC>/ZA

Diagonal of a square bisects angle.

D ©
105°

XO
@ S

A B
£ 0OCX =45°

(.. £ DCB=90° and CA biscet ~ DCB)
2/ COD + £ COX = 180° (linear pair)
105° + ~ COX =180°, L COX =75°
InA COX,

Z0OCX +/COX + /0OXC=180°

45° +75° + £ OXC =180°

£ 0OXC=60°
Let each side of square =x
A M B

O

N

D Cc
AB=BC=CD=AD=x

X
BN:AM:E
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6. (a); Let eachside of rhombus=x Z OAP = Z NAM (Vertically opposite angle)
LetBQ=a Z ANM = Z APO (Alternate interior angle)
A D = £ AOP = Z AMN (Alternate interior angle)
/ .. AAMN~AAOP
5 AO AP OP
c =~ AM AN MN
~ AM_AN _MN
Q " A0 AP OP
AB=BC=CD=AD=x 9. (a:; FormALPBandALQC,
1
DP== AB D S Q
2
X L
DP=
2
AAPQ~ADPC
X A P B
X+— _
AP AQ _ 2 _Xx+2& BL=CL,
DP_cD’ X X ZBPL=/CQL
2 /PBL=/QCL
= 3x=x+a .. ALPB = ALQC
a=2Xx -, ar(trapezium ABCD)
BQ:AB =ar (APQD + APBL-AQCL)
za:x=2x:x=2:1 =(lgm APQD)
1
7. (o) S Q_, R 10. ¢ EF=3(a*b)
D b C
N / \
' E F
P M Q / \
PMZQN A a B
MQ=NR Let distance between AB and EF =d
MN =NO - ar(trapezium ABEF)
ZNOM=~2NMO 1 . a+b Xd_(3a+b)d
ZNOM + / NMO =90° =287 "y
o ZNOM =45°
] 1(a+b
8. (@; FromAAMN and AAPO ar (trapezium EFCD) =5 T+b wd
~‘\ :@iﬂﬂd
- 4

_(3a+b)d  (a+3b)d

ratio
4 4

=(3a+h): (a+3b)
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11. (d), INAABC

D C

A E F B

Z Bis acute angle.

AC?=BC?+ AB?-2 AB.FB
InAABD,

Z Alisacute angle.

BD?=AD?2+ AB?-2AB. AE ..........
From equation (i) + equation (ii),

(i)

(i)

(AC)’+ (BD)?=BC?+ AD? + 2AB (AB-FB - AE)

=BC?2+ AD?+2AB.CD.
12. d); PQJRS
- LMJ|PQ|IRS

FromAPOR,
LN | PQ

_PQ
w

From A QRS,
MN || RS

LN

_ SR

MN
2

SR
= LN—LM=7

QR SR

= T—LM:7[usmg(l)]
_QP SR
= LM= > 5
P-SR
LM:Q >
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13. (b); InAand ACFB,
D C
E

A B
ZEFA=2ZCFB

ZEAF=/BCF
ZAEF=ZFBC

BF_FC

FE FA
.. BF.FA=FE.FC
14. (c); ABFE ~ACDE

/BFE = ZCDE,
/BEF = ZCED, CE=BE

FB=CD
But CD =BA
FB=BA
FB+BA=BA +BA

= FB+BA=2BA

- AF=2AB

15. (d); AB|CDand

AB=2CD

=
R

A
AAPB~ACPD

PA_PB_AB_PR
0. pc " PD DC QP

ar(AAPB) 3 *ABxPR
ar(ACPD)  2xCDxPQ
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ABxPR AB AB 19. (d); ZABC =120°

= cbxPQ ~cp o lUsing ()] D
2 2
S(ABY _(2) 40
CD 1

16. (b), AEDCZ=AEFB

D C B 4cm c

120
E ZDBC:TZESOO

InABDC,BC=CD

«/ DBC=2/BDC=60°

so, ZBDC isequilateral triangle, BD =4 cm
20. (a); ABCD isrhombus.

A B F
<« DEC = ZBEF

« DCE = Z EBF (Alternate angle)

ACDE ~ ABFE g B Q~
CD_DE_CE CE_CD
BF FE BE' BE BF D
CD=BF (CE =BE) C
so, AF = AB +BF
= AB+CD
P

AF=2AB = AF?=4AB? s e T

1 1 1 1
17. (d); Join CF and Produce at G on AB. DP= 5 AB= 5 BC= > CDh= > DA

from similarity

AB+BQ AD+DP

BQ BC
AB_3 ,_1BQ_2
Then, ACDF= A GBF BQ 2 2 'AB 1
CD =GB and CF=GF 21. (b); AD|BC
E and F are mid points of CA and CG. D C
1 1
EF=EAG=E(AB—CD) 0
18. (d); £ CDA=180-/ABC -
A E
AD | BQ
9 Z DQC=/BQE
70
ADQC~AEQB | £ DCQ =2 QBE
BN~ C / CDQ =/ QEB
=180° - 72° =108°
AD | BC DQ_CQ _cb  CD_€Q
/ BCD + Z CDA = 180° QE BQ BE ~ BE BQ
CQ:BQ=1:1

<« BCD =180°-108° =72°
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22. (b):

23. (b);

24. (b);

InAOBC
A D
O

B C

OB2+ 0C2=BC? ()]
INnAOCD,

0C2+0D?=CD? (i)
InAOAD,

OD?+ OA?2=AD? (i)
InAOAB,

OA?+ 0OB?=AB?
(i) + (i) + (iii) + (iv)
2 (OB?+ OA2+0D?*+0C?
= AB?+BC2+ CD?+ DA?
— 2 (AB2+ CD?
= AB2+BC?+ CD?+ DA?
= AB?2+CD?=BC?+DA?
LetBA=BC=CD=AD=xcm

(V)

A M B
o)
N
D C
X
BN =NC :E cm
INnAABN,
AN = x2+(5j2
- 2
:@Cm
2
AOAB~AOCD
A B
O
C D

area(AOAB) AB?
area(AOCD) pc?
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25. (d)

26. (d)

27. (c);

(2Dcy* 4DC? 4
DC?

pc? 1
AX =XY =YZ=BZ

A~z B

Area of triangle on same base is equal in ratio of
base.

area (A ACX) = area (A XYC) = area (AYZC) =
area (ABZC)

1
area (AABC) = > area (ABCD)

1
area (AXYC) = garea (ABCD)

Area (AXYC) 1

Area(ABCD) 8

Insquare PQRS
P S
75° 0 75°
T
30° 30°
60° 609

Q R
APTS

Z/SPT=90°-75°=15
ZPST=90°-75°=15

Z PTS = 180° — (15 + 15) = 180° — 30° = 150°
AE =AD (In A ADE)

/E=/ZD=a
/A =za+a=2a, £ZC=/F=a
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28. (d);

/B=d+d=2d, Z/A+/B=180°
2a+2a=180°, a=45°

In A OEF,

£LO+/ZE+ ZF=180°
Z0+45+45=180°

Z0=090°

ED LCF

Let sides of ABCD is—
A—3 S 3 b
2 2
P R
2 2
B3 o

AD =BC =6 unit and
AB=CD =4 unit
.. Area ABCD =6 x4 =24 And

Area PQRS = ABCD - [ ASAP +APBQ +AQCR
+ARDS]

1
:24—5 [2x3+2x3+2%x3+2x3]
1 !
:24—E><24:24—12:12un|t

1
Area PQRS = > area ABCD
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29. (c);

30. (a);

Inatrapezium ABCD

DC=p,
AB | CD
INnAADC, EF|DC

AB =q

1
EG:E DC ()
Similarly, In A ABC,
AB || GF

GF—EAB
T2

(i) + (ii)

(i)

1 1
EG+GF=E DC +§ AB

1 1
EF = E(DC+AB), EF:E (p+Qq)

InA ACF

o
-
~ -
~~~~~
S -

.
.
e

b,
~
~
~~~~~
-* S

- ~
- S
- ~.
e s
a D

AC= /g2 432 = /a5 = 35 cm
In ABDE, DB=,/62+32 =3/5¢cm

( Formulas of Quadrilateral j

— Perimeter Formulas

2. Perimeter of Quadrilaterals

— In geometry, the perimeter can be
defined as the path or the boundary that
surrounds a shape. It can also be defined
as the length of the outline of a shape.

Since we know that quadrilateral has four
sides, therefore, the perimeter of any
quadrilateral say, ABCD, is given by
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Perimeter of Parallelogram

= 2x(Base + Side)

Perimeter of Rectangle

= 2x(Length + Width)

Perimeter of Square

Perimeter of Rhombus

=4 x Side

= 4 x Side

Perimeter of Trapezium

Perimeter of Kite

= Sum of all Sides

= 2x(a + b), where a, and b are Adjacent Pairs
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