Quadrilaterals

Exercise-5.1
Solution 1:

Let measure of the fourth angle be x".

By using the angle sum property of quadrilaterals, we get,
130°+ 82°+ 40"+ x"= 360"

.~ xX'=360°- 252°

-~ x'=108°

=~ The measure of the fourth angle is 108°.

Solution 2:

The angles of the quadrilateral are in the ratio 2:3:5:8.

Let the measures of the angles of the quadrilateral be 2x, 3x, 5x and 8x.
Using the angle sum property of quadrilaterals, we get,

2X + 3x + 5x + 8x = 360°

~18x= 360"

~x=20°

W 2x=2x%20° =40°

~3x=3x%x20"=60°

~5x=5x20"=100°

-~ 8x=8x20"=160°

~ The measures of the angles of the quadrilateral are 40°, 60°, 100° and 160°.

Solution 3:

The measures of angles of a tPQRS are 3x, 4x, 5x and 6x respectively.
So 4P =3x, £Q =4x, R =5x and 4S = 6x.

Using the angle sum property of quadrilaterals, we get,

msP + m£Q + m4ZR + m4S = 360°

~3x + 4x + 5x + 6x = 360°

~ 18x = 360°

X =20°

~mzP =3x=3 % 20" =60°

~mszQ =4x=4 x 20° = 80°

~mszZR =5x =5 x 20" = 100°

~msS =6x=6 % 20" =120°

= The measures of the angles of the quadrilateral are 60°, 80°, 100°and 120°.



Solution 4:

Let£z.B=2C=4D =x

Using the angle sum property of quadrilaterals we get,
mzA + m«B + m«C + m«D = 360°

~120° + x +x +x = 360°

~3x =240°

~ X =80°

~m«zB =x =80"
~mzC =x =80’
~mzD =x = 80°

~ The measures of angles £B, 2C and «D are 80°, 80°and 80° respectively.
Solution 5:

Let the measures of all angles of a quadrilateral be x.

By using angle sum property of quadrilaterals, we get,

X+ Xx+x+x=2360°

~ 4x = 360°

& x=90°

~ The measure of all the angles of the quadrilateral is 90°.

Solution 6:

The measures of the angles of a quadrilateral are 120°, 90°, 72°and x’.
Using the angle sum property of quadrilaterals, we get,

120° + 90°+ 72° + x = 360°

- x =360°- 282°

LX=78

=~ The measure of x is78".

Solution 7:

In oKLMN, mzK =30°, mzM = 150° and mz«N = 110°.

By using the angle sum property of quadrilaterals we get,

mzK + mzZM + mzN + mzKLM = 360°

~30° + 150°+ 110" + m«zKLM = 360°

~mzKLM = 360°- 290°

~mzKLM = 70°

m«KLM + mzMLP = 180° ....[Linear pair angles]

~70° + mzMLP = 180°

~m«MLP = 110°

~ The measures of KLM and £MLPare 70°and 110° respectively.



Solution 8:

Let oKLMN be the quadrilateral withmzK = 55°,

m«L = 55°, and mzM = 150°.

Using the angle sum property of quadrilaterals, we get,
mzK + mzL + mzZM + mzN = 360°

~55° + 55"+ 150° + m«N = 360°

~m«N = 360°- 260°

~m«N = 100°

=~ The measure of fourth angle is 100°.

Solution 9:

In oPQRS,
Using the angle sum property of quadrilaterals, we get,

m4£P + mZQ + m£LR + m«LS = 360°
S m4P + ms£Q + 110° + 50° = 360°
L mLP + ms£Q = 360° - 160°

L mLP + m«£Q = 200°

1§ i i
Now, —=m4P + =mz£ZQ ==x 200°
L 5MeQ =5x

ie.msBPQ + mZAQP = 10C°........(1)

In AAPQ,

mLAPQ + mZAQP + mPAQ = 180°

5 100° + msZPAQ = 180C° [from ()]
mZPAQ = 8C°

~ The measure of ZPAQ is 8C°,



Solution 10:

In figure (&),
Using the angle sum property of quadrilaterals, we get,

P+ 130 + 80°+ 70¢ = 360C°

~ P+ 280°= 360°
P =360 -28Cr
P =80

In figure (b),
Using the angle sum property of quadrilaterals, we get,

90" + 150°+ 2y + vy = 360°
L 240 + 3y = 360°

2 3y = 120°

Ly =40°

- The value of Pis 80° and vy is 40",

Solution 11:

Given that ZDAE =n, LCDA =p, £ZBCF = mand LABC =q ...(1)
m£DAE + m£DAB = 180°  [Linear pair angles]

n+msDAB = 180

- msZDAB = 180° -n . )
Simillarly, m£DCB = 180° -m il 3)
In oABCD

Using the angle sum property of quadrilaterals, we get,
msZDAB + mZABC + mz£ZDCB + m«CDA = 36(°

(180" —n) +g + (180°—m) +p = 360° m[from equations]

(1), (2) and (3)
Lp+g-m-n+360°= 360°

Lp+g@-m-n= 360 - 360°

p+g-m-n=0

Lp+g=m+n



Exercise = 5.2
Solution 1;

The opposite angles of a parallelogram are congruent.
~LA=2C =X

~2B=24D =3x"+20°

In parallelogram ABCD

Using the angle sum property of quadrilaterals, we get,
mzA + m«B + m«C + m«D = 360°

=~ X+ (3x”+20%) + x+ (3x” + 20°) = 360°

~8x°+ 40°= 360°
. 8x°=320°

s X'=40°

~msC = x"=40°

~mzD =3x" + 20° =120°+ 20°= 140°
Solution 2:

The ratio of two sides of a parallelogram is 3:5.

Suppose the lengths of the sides of the parallelogram are 3x, 5x, 3x and 5x.
Perimeter of the parallelogram is 48cm.

~3X + 5x+ 3x+5x=48

~16x= 48

~X=3cm

~3x=3x3=9cm

~5Xx =5 x 3 =15cm

~The lengths of the sides of the parallelogram are 9cm, 15cm, 9cm and 15cm.

Solution 3:

Let the length of the first side of the parallelogram be x cm.

The other side of the parallelogram is greater than the first by 25cm.

So the length of other side is (25 + x) cm.

Perimeter of the parallelogram is 150cm.

~ X+ (25 +x) + x + (25 + x) = 150

s~ 4x +50 =150

~Xx=25cm

The length of the other side

=(25+x)cm = (25 + 25) cm =50 cm

~The lengths of the sides of the parallelogram are 25cm, 50cm, 25cm and 50cm.



Solution 4:

Adjacent angles of a parallelogram are in the ratio 1:2.

Let the measures of the adjacent angles of the parallelogram be x, 2x.

We know that the opposite angles of a parallelogram are congruent.

So there are two angles having measure x and two angles having measure 2x.
By angle sum property of quadrilaterals we get,

X+ 2x + x + 2x = 360°

-~ 6x = 360°

.~ X =60°

. 2x =120°

~ The measures of all the angles of the parallelogram are 60°, 120°, 60°and 120°.

Solution 5:

dPQRS is parallelogram.
The opposite angles of a parallelogram are congruent.

So4P =/ZR =110 and £LS = Z£Q

oABCR is parallelogram.
The opposite angles of a parallelogram are congruent.

SosB =4R =110 and LA =«C

By angle sum property of quadrilaterals, we get,
mMLA + mLB + m4LC + m«4£R = 360°

LA + 110° + msA + 110° = 360°

L2MLA + 2200 = 360°

L2LA = 140°

LMLA=TO

L LC = LA=T70°

The measures of all the angles of the parallelogram ABCR are,
MLA=70°,msB = 110°, m«C = 70° and m£R = 110",



Solution 6:

oABCD is parallelogram.
side AB || side CD and BD is a transversal
. ZADB = £ZCBD and ZABD = £ZCDB

S mZCBD = 40° and m«CDB = 30°

ZADC = ZADB + £CDB
L mZADC = 40° + 30° =70°

oABCD is parallelogram.
~ LABC =/£ADC and 4BAD =£DCB

L m£ABC =70 and £BAD =£DCB

By angle sum property of the quadrilateral we get,
m«£BAD + m«£DCB + m£ADC + m£ABC = 360°

L mZBAD + m4ZBAD +70° + 70° = 360F

. 24BAD = 360° - 140°

L m£BAD = 110°

L m£BAD = mzZDCB = 110°

The measures of the angles of parallelogram ABCD are,
m£BAD = 110°, m£DCB = 110°, m£ADC = 70° and m£ABC = 707,



Solution 7:
aKLMN is a parallelogram.

The opposite sides of a parallelogram are congruent.
- side LM = side KN = 8 units

The diagonala of a parallelogram bisect each other.
> KP =PM = 6 units and NP = PL = 4 units

Perimeter of AMPL

=M+ PM+ PL

= 8 units + 6 units + 4 units
= 18 units

Perimeter of AMPL is 18 units.

Solution 8:

oWXYZ is parallelogram.
side XY || side WZ and XZ is a transversal
L LWXZ = LXZY and LZXY = LWZX

~ 10x = 60° and 4y = 28°
sx=6andy=7

The values of x and y are 6° and 7° reapectively.



Solution 9:

0| 11

A 3 8 L E
Let G be the point of intersection of seg BC and seg DE.
Opposite sides of a paralleogram are congruent.
- side AB = side DC
also side AB = side BE

- side DC = side BE (1D

side AB || side DC

i.e. AE || DC and seg BC is the transversal
- £ZDCB = ZCBE
. £ZDCG = £GBE . (2)

In AGCD and AGBE

£ZGCD = £GBE ..[from (2)]

£ZDGC = LZEGB ...[vertically opposite angles are equal ]
side DC = side BE . [from (1)]

. AGCD = AGBE . (AAS test)

- seg CG=seg BG GuleBict)

. CG =BG

- Point G is the midpaint of side BC.
Hence ED bisects BC.



Solution 10:

Q R
Let oPQRS be a parallelogram such that,

seg PM L diagonal QS and seg RN L diagona QS
Join diagonal PR intersecting diagonal QS at point G.
G is the paint of intersection of the diagonals of the
parallelogram PQRS,

. seg PG = seg RG

In APGM and ARGN

ZPGM = ZRGN

ZPMG = ZRNG

seg PG = seg RG

. APGM = ARGN (A A S test)
. seg PM = seg RN (c.s.c.t.)

i.e. the opposite vertices of a parallelogram are equidistant
from the diagonal not containing these vertices.



Solution 11:

Let oPQRS be a parallelogram such that,
side PQ = 4.8 cm and QR = gpq

< QR = gPQ =§x4.8 =75 cm

oPQRS is a parallelogram
~PQ=RS and QR =PS
~RE=48cmandPS =7.2cm

Perimetre of parallelogram PQRS
=PQ + QR + RS+ PS

=4.8cm + 7.2cm + 4.8cm + 7.2cm
= 24 units

Solution 12:

The ratio of two sides of a parallelogram is 3 : 4.
Let the two sides be 3x and 4x respectively.

The opposite sides of a parallelogram are congruent.
. The sides of the parallelogram are 3x, 4x, 3x and 4x.

The perimeter of the parallelogram = 112
L3X+H A +3x+4x =112

~ 14 =112
X =8
»3x =3x8=24

L4x =4x8 =32

The lengths of the sides of the given parallelogram are
24 cm, 32 cm, 24 cm and 32 cm.



Exercise - 5.3

Solution 1:
A D
B C

Let cABCD be a rectangle with side AB =7 cm
and BC = 24 cm.

In AABC, mZABC = 90°  (Angle of a rectangle)
- By Pythagoras' Theorem

AC? = AB? + BC?

S AC? = (7F + (24F

2 AC? = 49+576

LIS =605

~ AC = 25cm

Diagonals of the rectangle are congruent
L AC=BD =25cm
- The length of the diagonals is 25 cm.



Solution 2:

13¢cm

| il
A | B

Let oABCD be a square with diagonal AC of length 13 cm.
oABCD is a square

~AB=BC=CD=AD

In right angle ABC,
by Pythagoras theorem

ACZ = ABZ + BC?
- (13 =AB? + AB?
- 2AB? = 169

13

= —=cm

N5

13 2
L AB = X cm

B AR
. _ABE
1 A=

cm

. The length of each side of the square is 132\,'_? cm.




Solution 3:

A 12 cm B

14 cm

D c

In a trapezium, the line segment joining mid-points
of the non-parallel sides is half the sum of the lengths
of its parallel sides,

CMN = é(AB + CD)

214 = %(12 +CD)  [Given: MN = 14 and AB = 12]

28= 12+ CD
~CD=16cm
- The length of CD is 16 cm.

Solution 4:

S T R
Let oPQRS be an isosceles trapezium having
side PQ | side SR and side PS = side QR



Construct seg QT || side PS
.dPQTS is a parallelogram.

The opposite sides and opposite angles of a parallelogram
are congruent.

- side PS = side QT and £S = £ZPQT sl

side PS = side QR ...(Given)
- side QT = side QR

2 £ZQTR = ZR  (Isosceles Triangle Theorem) ...(ii)

side PQ = side SR
side QT is a transversal
-~ £ZPQT = ZQTR (Alternate angles) (i)

from (i), (ii) and (iii) we get,
£S = ZR
i.e. ZPSR = ZQRS

Solution 5:
p
M
S | Q
R

aPQRS is a rhombus having diagonals PR and QS
of length 20 cm and 48 cm respectively.



Let diagonals PR and QS intersect at point M.

Diagonals of a rhombus are perpendicular bisector
of each other.

L segPM=segRM = —PM = —x20= 10 cm

1
2

M|
N =

and seg SM =seg QM = ZSQ = = x48=24cm

| —

Consider APMS,
by Pythagoras' Theorem,

PS2 = PVE + SM2

. PS2 = (10f + (24)°
- PS? =676

o PS =26cm

All the sides of the rhombus are congruent.
. The length of each side of the rhombusis 26 cm.

Solution 6:
D | C
] |
| ]
A | B



oABCD is a square,

. AD =DC (sides of the square) ok}
mZADC = 90° (an angle of a square)
In AADC,

side AD = side DC [from (i)]
. ZDAC = ZDCA (angles opposite to equal sides) ...(ii)

But mzDAC + m£DCA + m£ADC = 18(F
(sum of the angles of a triangle)

- mzDCA + mZDCA + m£ZADC = 180° ... [from (ii)]
- 2m/DCA + 90° = 180°
- 2mzDCA = 180° - 9O

- 2msZDCA = 9O
- mzDcA =22

>
- /DCA =45

The measure of ZDCA is 45,

Solution 7:
B
20°
A or C
40°




oABCD is a kite.
- Diagonal AC is the perpendicular bisector of diagonal BD.

» OA = 0C and mZBOA = «ZBOC = 9O

In ABOA and ABOC

OA =0C

mZBOA = m«BOC = 90°

BO =BO

. ABOA = ABOC (SAS test)

o LABO = ZCBO (c.a.c.t)......()

L mMLABO = 20°

ZABC =£ABO + £CBO
L mMZABC =200 + 20°
L LABC = 40r

Asper (i) it can be proved that
AAQOD = ACOD
. £DAD = £DCO (ca.ct.)

- mZDAO = 40°

In ADAC,

ms£ADC + m£DAC + m«DCA = 180°
»mLADC + 40° + 40° = 180°

L m«£ADC = 100°

In AAOB,
m£AOB = 90° and m£ABO =20°
- mZBAO = 180° - (90° + 20°)

L m£BAQ = 70°

ZBAD =£ZBAQO +£DAO
L mLBAD =70° + 40°
L m£ZBAD =110°

The measures of angles are
mLABC = 40°, m£ADC = 100° and mgBAD = 110°



Solution 8:

’

60°

P Q

Let oPQRS be a rhombus with ZPSR = 60,

In APSR,

PS =SR ..... (Sides of rhombus)

ZSPR = ZSRP....(Angles opposite to equal sides)....(i)

In APSR,

mZPSR + m£ZSPR + m4£SRP = 180°

- 2mZSPR + 60° = 180° [from (i)]

L mZLSPR = 60° = mZSRP

. APSR is an equilateral triangle.

Since in a parallelogram, the opposite angles

are equal, we have mZPQR = 60",

In APQR,

PQ = QR .....(Sides of rhombus)

ZQPR = ZQRP....(Angles opposite to equal sides)....(ii)

In APQR,

mZPQR + mZQPR + mZQRP = 180°
L 2nZQPR + 60° = 180°  [from (ii)]
2 MZQPR = 60° = mZQRP

- APQR is an equilateral triangle.



Solution 9:

50°
K L

cKLMN is an isosceles trapezium in which side KL || side NM.
The base angles of an isosceles trapeaum are congruent,

L LK = ZL

L msl = 5¢°

side NM | side KL and side NK is the transversal.

L mZK + m4N = 180°

2 50°+ msN = 180°

L msN = 130°

In a quadrilateral, sum of all the angles is 360°.
LK + mZL + m£LM + m£N = 360°

L 50" + 50° + msM + 130° = 360°

L mLAM + 230° = 360°

L m£M = 360° - 230°

L miM =130

- The measures of the remaining angles is,
mslL = 50°,msN = 130° and m£M = 130°,



Solution 10:

g R
50°
M
P Q
ZPMS = ZQMR (opposite angle)
mZQMR = 50°
L mLPMS = 50°

The diagonals of a rectangle are congruent and
bisect each other.

- MS = MP

» ZMPS = ZMSP  (angle opposite to equal sides)

In AMSP,

ms£PMS + m£MPS + m£ZMSP = 180°
L SO + 2« MPS = 180°

L 2nsLZMPS = 1308

L mLMPS = 65

- The measure of ZMPS is 65,



Exercise-5.4

Solution 1:
p
X Z
Q ¥ R
In APQR,

Point X is the midpoint of side PQ and seg XZ | side QR.
- By the converse of the midpoint theorem,

pant Z is the midpoint of side PR ... (i)
Similarly,

Point X is the midpoint of side PQ and seg XY | side PR.
- Point Y is the midpoint of side QR. o)

From (i) and (ii), points Z and Y are the midpoints of sides PR
and QR of APQR respectively.
- By the converse of the midpoint theorem,

7Y = %xPQ

= éx20

s ZY =10cm



Solution 2:

S L R
g
-t
-
/
- N
_—~" M
=
-
e
e
P Q

dMNR is a rectangle.

=~ LM || RN....(Opposite sides of a rectangle)
e, LM || RQ

but RQ || SP....(Opposite sides of a rectangle)
“LM || RQ || SP

In APSR, M is the midpoint of PR and LM || SP
- by the converse of the midpoint thearem,
pant L is the midpoint of side SR.

~SL=LR

The diagonals of a rectangle are congruent.
~ In rectangle LMNR,
seg LN = seg MR
~ LN = MR
Point Mis the midpoint of PR
1

L~ RM = PR
)

In rectangle PQRS, seg PR = seg SQ
PR =S8Q

1
SLN= =S
2 <



Solution 3:

Draw seg DN || seg QM

In APDN,

G is the midpoint of seg PD

Seg GM || seg DN

- by the converse of the midpoint theorem,
M is the midpoint of seg PN,

In AQRM,
D is the midpoint of seg QR

Seg QM || seg DN
= by the converse of midpoint theorem,

N is the midpoint of seg MR.

From (i) and (ii)
PM = MN = NR

PR =PM + MN + NR
~ PR = 3PM

32
Wl =



Solution 4:

P

The diagonals of a parallelogram bisect each other.
~ RO =PO

-~ 4RB = 2RO...... [from(i )]
. 2RB =RO
- pointB is the midpaint of RO.......(ii)

Point A is the midpoint of side SR
By the midpoint theorem,
seg AB || seg SQ

In ARSQ,

A is the midpaint of side SR and

seg AC || seg SQ

~. by the converse of the midpoint thearem,
pant Cis the midpoint of side QR.



