CLASS24

Chapter: 18. AREA OF CIRCLE, SECTOR AND SEumrin:

Exercise : 18A

Question: 1

Solution:

Given:

Difference between the circumference and the radius of circle=37 cim

Let the radius of the circle be ‘.

Circumference of the circle = 2nir

So, Difference between the circumference and the radius of the circle = 2nr - r=37
2nr-r=37

2 x % xr—-r=37

14
TX r-r=37

(44 1) 37
r 7 =

37 A
7 "'

r=37 %~
a7

r=7cm

.". Circumference of circle = 2 = "7‘ x 7
=2 x 22
=44 cm

Hence the circumference of the circle is 44 cm.

Question: 2

Solution:

Given:

Circumference of circle = 22 em
Let the radius of the circle be ‘1.
" Circumference of circle = 2nr
S22=2xmxr

:-22=2><§xr

.~ Area of circle = mtr2

1
.. Area of its quadrant = : e
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. . 77
Hence the area of the quadrant of the circle is 5 cm.

Question: 3
Solution:
Given:

Let the two circles be C: and Cz with diameters 10 cm and 24 cm respectively.
Area of circle, C = Area of Cy + Area of Cy ...... (i)

. Diameter = 2 % radius

.. Radius of Cy, 1 =? =5cm

and Radiusof C;, rp; = 31'_" =12 cm

" Area of circle = rz ...... (ii)

.. Area of C1 = mtr12

Similarly, Area of Cy = 12

22
7

=22/7 = 144

x 12 x 12

3168
= cm?

7

.. Using equation (i), we have

550 3168
Areaof C=—"— + —
7 7
3714
= TCHIZ

Now, using equation (ii), we have

Y 3718

mrs = ——
7

22 2= 3719

7

F2 - 3718 xl

7 22
rZ =169
r=4169
r=13cm

= Diameter =2 xr

=2x13



=26cm CLASS24

Hence, the diameter of the circle is 26 cm.

Question: 4

Solution:

Given:

Area of circle = 2 x Circumference of circle ...... (i)
Let the radius of the circle be r'.

Then, the area of the circle = T2

and the circumference of the circle = 2nr
Using (i), we have

Tr2 =2 x 27r

Tr2 = 4r

r=4cm

" Diameter = 2 x radius

. Diameter =2 x 4

=8cm

Hence, the diameter of the circle is 8 cm.

Queslion: 5
Solution:
Given:

Perimeter of square circumscribes a circle of radius ‘a’.

Side of square = Diameter of circle
Diameter of circle = 2 x radius
=2a

So, Side of square = 2a

" Perimeter of square = 4 x side
.. Perimeter of square = 4 x 2a

= 8a

Hence, the perimeter of the square is 8a.

Question: 6
Solution:
Given:

Diameter of circle = 42 cm



. . 42
= Radius of circle = - cm =21 cm

Angle subtended at the centre = 60°

" Length of arc = 2 onr
150

60 22
=—X 2 x—x21
360 7

=22cm

Hence, the length of the arcis 22 cm.

Question: 7

Solution:

Given:

Let the two circles with radii 4 cm and 3 cm be Ci and C: respectively.

=2mrm=4cmandrz=3cm

Area of circle, C = Area of Cy + Area of C, ...... (i)

" Area of circle = r2 ..., (ii)
. Area of C1 = 2
=Yxax4

7

2 352
=—x 16 =— cm?
7 7

>

]

Similarly, Area of C3 = 112

r
rd

= )(3)(3

~ |

(=]
ra

198 i
= x 9 :T cm?

~|

So, using (i), we have

352 162 5530
AreaofC:T+ T:TCIHZ

Now, using (ii), we have

550
e =2-
7
22 550
2 2 = 220
7
550 7
rz="x —=25
7 22
r=v25=5
r=5cm

" Diameter = 2 x radius

. Diameter =2 x5 =10 cm
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Hence, diameter of the circle with area equal to the sum of two circles of radii 4 cm and 3cm is

10 cm.
Question: 8

Solution:



Given:

Circumference of circle = 8t

*." Circumference of a circle = 21tr
C.8m=2nr

r=4

" Area of circle = mtr2

. Areaofcircle =t =x 4 x 4

=161

Hence, the area of the circle is 161t.

Question: 9
Solution:
Given:

Diameter of the semicircular protractor = 14 cm

. 14
Radius of the protractor = —cm = 7 cm

"' Perimeter of semicircle = ir + d

)

.". Perimeter of semicircular protractor=— x 7 + 14 = 22 + 14

=36cm

Hence, the perimeter of the semicircular protractor is 36 cm.

Question: 10
Solution:
Given:

Perimeter of circle = Area of circle ...... (i)

*." Perimeter of circle = 2ntr and Area of circle = nir2
.. Using (i), we have
2mr = mir?2

mr2

2 =

2mnr
2=rorr=2

Hence, the radius of the circle is 2 cm.

Question: 11

Solution:

Given:

Radius ofone ofthecircles, C1 =19cm=r,
Radius ofthe other circle, C; =9 cm =r3

Let the other circle be C with radius r’.

Circumference of C = Circumference of C; + Circumference of C2 .
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*." Circumference of circle = 2ntr CLAssz4

. 22 836
.. Circumference of C; = 2miry = 2 x 5 19 = -

. 22 396
and Circumference of Co=2mr; =2 % > x 9 = -

Using (i), we have

2Tr=— +

B83a 3% 1232
7

1232 7 1
r= X —x —=28
7 22 2
r=28cm

Hence, the radius of the circle is 28 cm.

Queslion: 12

Solution:

Given:

Radius ofone ofthecircles, C; =8 cm =r,
Radius of the other circle, C; = 6 cm =15
Let the other circle be C with radius ‘r'.
Area of C = Area of C + Area of Cy ...... (i)

.* Area of circle = mr2

i 22 14049
..AreaofC1=Tr1'1?-=T>< i 3 — —

792

alidAreanCZ:nr;lZ:%x 6 x 6 =—

7

Using (i), we have

> 1408 792 2200
re = +

7 ri F’
22 2200
— r2:
7
2200 7
rz = x —=100
7 22
r2 =100

r=+/100=10orr=10

Hence, the radius of the circle is 10 cm.

Question: 13
Solution:

Given:

Radius of circle = 6 cm

Angle ofthe sector = 30°

. e
. Area of sector = o Tr2

=39 x314x6x6
360



=3x3.14=9.42cm?

Hence, the area of the sector is 9.42 cm?,

Question: 14

Solution:

Given:

Radius of circle = 21 cm

Angle subtended by the arc = 60°
" Length of arc = l_ x 2Tr
ial

=5 w2 x2x21=22cm
360 7

Hence, the length of the arcis 22 cm.

Question: 15
Solution:
Given:

Ratio of circumferences of two circles = 2:3

Let the two circles be C; and C; with radii ‘r’ and ry".

*." Circumference of circle = 2mr
.. Circumference of Cy = 2Znr,

and Circumference of C; = 2mr,
2y _

-
2
27T, 2

-
3
(NN

Squaring both sides, we get

il
[t

L

K

=

w
13}

5

Multiplying both sides by ‘1", we get

-
nry 4
= 1 =

i 9

" Area of circle = mtr?

AreaofC, 4

AreaofC, T o

Hence, the ratio between the areas of C; and G; is 4:9.

Question: 16
Solution:
Given:

Ratio of areas of two circles = 2:3

Let the two circles be C; and C; with radii ‘r{’ and r3’.
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. Area of circle = mr2 CLA5524

.. Area of C1 = mtr12

and Area of Cz = iy 2

Taking square root on both sides, we get

ry 4
=>—=3
- 75
2
rz 3

Multiplying and dividing L.H.S. by ‘', we get

wry

a
2
mr> 3

Multiplying and dividing L.H.S. by ‘2’°, we get

-
2mry 2
2mry 3

As Circumference of circle = 21r

4 Circumference of C;,

(SRS

Circumference of C..

Hence, the ratio between the circumferences of Cy and Cz is 2:3.

Question: 17

Solution:

Given:

A square is inscribed in a circle.

Let the radius of circle be ‘r’ and the side of the square be ‘x’.

T
/
s
f=
R

___
= The length of the diagonal = 2r

Length of diagonal

vz

~." Length of side of square =

.

.. Length of side of square = '—; =+/2r

A
Area of square = side xside=xx x= V2rx/2r=2r2
Area of circle = mr2

. . Areaof circle nr>
Ratio of areas of circle and square= ———— = —

Avnn nfrmsiara -

AL
a

Hence, the ratio of areas of circle and square is 1:2.

Question: 18

Solution:

Given:
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Circumference of circle = 8 cm
Central angle = 72°
*." Circumference of a circle = 27tr

S 2ntr=8

Pl

Question: 19

Solution:

Given:

Angle made by the pendulum = 30°

Length of the arc made by the pendulum = 8.8 cm

Then the length of the pendulum is equal to the radius of the sector made by the pendulum.

Let the length of the pendulum be 't
" Length of arc = f—_ﬂ x 271

.. We have,

PV = Z2nir = 8.8

— x2x314 =x1r=8.8

360

360 1 1
r=88x—x-x—
30 027 314

r=16.8cm

Hence, the length of the pendulum is 16.8 cm.
Question: 20

Solution:

Given:

Length of minute hand = 15 cm

Here, the length of the minute hand is equal to the radius of the sector formed by the minute
hand.

. . . 360
Angle made by the minute hand in 1 minute = % = 6°
[

Angle made by the minute hand in 20 minutes = 20 x 6 = 120°



Here, the area swept by the minute hand is equal to the area of the corresponding CLAssz4

.. ]
. Area of sector = — x TIr2
160

= %x 3.14 %15 x 15=235.5 cm?

Hence, the area swept by itin 20 minutes is 235.5 cm?2.

Question: 21

Solution:

Given:

Angle of the sector = 56°
Area of the sector=17.6 cm2

Let the radius of the circle be ‘r'’.
.. ]
. Area of sector = — x TIr2

160

a9
22

17.6=i>< 7% rz

360
2=3%.7 176
56 22
r’=36
r=+36
r=6cm

Hence, the radius of the circle is 6 cm.

Question: 22
Solution:
Given:

Radius of the circle = 10.5 e¢m

Area of the sector = 69.3 cm?

]
"." Area of the sector = — x T2

693 =—-x2x10.5%10.5
3e0 7

p
B=69.3 %360 % x %
22 105 105

0=72°

Hence, the central angle is 72°.

Question: 23

Solution:

Given:

Radius of circle = 6.5 cm
Perimeter of sector=31 cm

Now, Perimeter of sector = 2 % radius + Length of arc



8
*.* Length of arc = — % 2r » 2mr
360
. 0
.. Perimeter of sector=2 xr +ﬁ x 2r x 10
o

=2r x [1+ixn’]
160

] 22
31=2x6.5x[1+—x —]
360 7

8 _ 22
31=13 % [1+— x —]

isq 7
31 4] 22
=1 —— 2=

13 360 7

31 ] 22

—_—- _-— W ==

13 60 7

E_ a x::

. 2]
. Area of sector = — % TI12
260

“. using (i), we have

3 1 22 .
—x — x —x 6.5x65

18
Area=— = 360 x
13 22 360 7

=18 x3.25 =58.5 cm?

-

Hence, the area of the sector is 58.5 cm?2.

Question: 24

Solution:

Given:

Radius of circle = 17.5 cm

Length of arc = 44 cm

" Length of arc = 1%‘ x 2TTr

" 44—:-e—>< 2 x2x17.5
360 7
B=44x 360 x-x L x 12

2 e 175
0=2220=144-°

17.5

0
Now, Area ofsector= — x mrr2
E1-1s]

=1 2 17.5%x17.5 =385 cm?
360 7

Hence, the area of the sector is 385 cm?.

Queslion: 25

Solution:

Given:

Length of the rectangular cardboard =14 cm

Breadth ofthe rectangular cardboard = 7 cm
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/ I\!’/ \
\ T J] 7cm
| AN /
T 14 cm ] -

*." Area of rectangle = length x breadth

*. Area of cardboard = 14 x 7 = 98 cm?
Let the two circles with equal radii and maximum area have a radius of ‘r’ cm each.

Then, 2r=7
7
r= b CITl

.* Area of circle = mtr2

.. Area of two circular cut outs = 2 x ir2

+d
]
SR

[

=11 =x7=77 cm?2
Thus, the area of remaining cardboard =98 - 77 =21 cm?

ofremaining cardboardis21 cm?=.
Question: 26
Solution:
Given:
Side of the square = 4 cm
Radius of the quadrants at the corners =1 cm
Radius of the circle in the centre =1 cm
*." 4 quadrants = 1 circle
.. There are 2 circles of radius 1 ecm
Area of square = side x side

=4 x4 =16 cm?Z

Area of 2 circles = 2 > mrr2

22 44
2 x%x 1x1 =7C1n2

*." Area of shaded region = Area of square — Area of 2 circles

16-3
7

112-44 68
= S =7|'.:m2=9.'7cm2

Hence, the area of shaded region is 9.72 cm?2.
Question: 27
Solution:

Given:



Length of rectangular sheet of paper = 40 cm
Breadth of rectangular sheet of paper =28 cm
Radius of the semicircular cut out = 14 cm

A 40¢m

28 tm

D
*." Area of rectangle = length x breadth
.. Area of rectangular sheet of paper = 40 x 28

=1120 cm?

.. /- 1
" Area of semicircle = —mr?
2

=

.. Area of semicircular cut out = - % _7—_ x 14 = 14

=22x14=308cm?
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Thus, the area of remaining sheet of paper = Area of rectangular sheet of paper — Area of

semicircular cut out

=1120 -308 =812 cm?

Hence, the area of remaining sheet of paper is 812 cm?.

Question: 28

Solution:

Given:

Side of square = 7 cm

Radius of the quadrant = 7 cm
Area of square = side x side

=7 x7 =49 cm?

*.* Area of circle = mtr2

1
.. Area of a quadrant = z‘l'lr2

1 22
=-x —x 7 =7
4 7

= 38.5cm?

SE

Thus, the area ofshaded region = Area of square — Area of quadrant
=49 -38.5=10.5 cm?

Ience, the area of the shaded region is 10.5 cm?.

Question: 29

Solution:

Given:



Radius of circle = 7 cm CLAssz4

Let the sectors with central angles 80°, 60° and 40° be S1, Sz, and Sz respectively.

Then, the area of shaded region = Area of S:1 + Area of Sz + AreaofSs_ .1
. e
." Area of sector = — x TIr2

360

80 2
. Area of S =— x = x 7 x 7
360 7

Similarly,Areaosz=ﬂx 22 7 %7
3isa 7

154
=cm?
6
60 22
and AreaofSa=—x —=x 7 x 7
160 7
154
=¢cm?
9

Thus, using (i), we have

) 208 | 154 154
Area ofshaded region =—+F— H==
[
__ 616+ 462 +308
18

1386
= =77 cm?2
18

Hence, the area of shaded region is 77 cm?.

Question: 30

Solution:

Given:

Radius of inner circle = 3.5 cm

Radius of outer circle = 7 cm

2P0OQ =30°

Let the sector made by the arcs PQ and AB be S; and S: respectively.

Then, Area of shaded region = Area of S; — Areaof Sz (i)

]
. Area of sector = - x Tir?
30 22
LAreaofS = x Tx 7 x 7
60 7

71
= — sz
6

Similarly, Area of Sz = —— x = x 3.5 x 3.5

360 7
77 2

=—Ccm
24

Thus, using (i), we have

. 77T 77
Area ofshaded region ==

_ 308-77
T za




Hence, the area ofshaded region is gm CLAssz4

Question: 31
Solution:

Given:

Side of square = 14 cm

Diameter of each semicircle = 14 cim

. . . 14
Radius of each semicircle = —=7cm

*." Both the semicircles have same radius.

.. We consider aone circle of radius 7 cm.

Area of shaded region = Area of square — Area of circle ............. (i)

Area of square = side x side
=14 x14 =196 cm?

Area of circle =mir2

=]
]

3

~|

®» 7 x 7 =22x7 =154 cm?2

Thus, using (i), we have
Area of shaded region= 196 - 154 = 42 cm?

Hence, the area of shaded region is 42 cm?2.

Question: 32

Solution:
Give:
Radius of the circle =42 cm

Central angle of the sector = 2A0B = 90°

Perimeter of the top of the table = Length of the major arc AB + 2 x radius.....cc..cccceevvevveenns 8]
Length of major arc AB = % x 2T0r
A6
_(360-90) o 22 Lo
Aald 7
27a

—x2x22x6
360

%x 264=3x66=198cm

Thus, using (i), we have

Perimeter of the top of the table = 198 + 2 x 42
=198+ 84 =282 cm

Hence, the perimeter of the top of the table is 282 cm.

Question: 33

Solution:



Given:
Side of square = 7 cim

Radius of each quadrant=7 cm
Area of square = side x side =7 x 7 =49 cm?

1
*." Area of quadrant = " mr?

.. Area of 2 quadrants = 2 x 1% mr2
4

1 22
==-x —x 7 =7
7

-

=77 cm?

Area of shaded region = Area of 2 quadrants — Area of square

=77 -49 =28 cm?

Hence, the area of shaded region is 28 cm?.
Question: 34

Solution:

Given:

Radius of Circle = 3.5 cm

OD=2cm

1
" Area of Quadrant = — Tir?

.. Area of Quadrant OABC =

.
=% = 3.5 x 35
4 7

=9.625 cm?2

~." Area of Triangle :% = Base = Height

. Area of A COD =+ x 3.5 x 2

o
2

=3.5cm?2

Area of Shaded Region = Area of Quadrant OABC — Area of A COD

=38.5-3.5=35cm2
Question: 35

Solution:

Given:

Side of square = 14 cm

Diameter of semi circle = 14 em

. .. 14
= Radius of semicircle==—= 7 cm

o
*." There are 2 semi circles of same radius.

.. We consider it as one circle with radius 7 cm.

So,
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Perimeter of 2 semicircles = Perimeter of circle = 2nr c LAssz4

22
=2 x " x 7
7

=2x22=44cm

Perimeter of shaded region = Perimeter of 2 semicircles + 2 x Side of Square =44 + 2 x 14 =
44 + 28 =72 cm

Hence, the area of the shaded region is 72 cm.

Question: 36

Solution:

Given:

Radius of the circle = 7 cm
Diameter of the circle = 14 cm
Here, diagonal of square = 14 cm
.* Side of a square = @

= Side == = 7v2 cm

= Area of square = side x side
=7V2 x 732

=49 x 2=98 cm?

Area ofcircle = ir2

(=

-

®x 7x 7 =22=x7 =154 cm?

~|

Thus, the area of the circle outside the square
= Area of circle — Area of square = 154 — 98 = 56 cm2

Hence, the area of the required region is 56 cm?.

Question: 37

Solution:

(1) Given:

Diameter of semicircles APB and CQD =7 em

= Radius of semicircles APB and CQD = % cm=r;

Diameter of semicircles ARC and BSD = 14 cm

= Radius of semicircles ARCand BSD = lq—d' cm=7cm =r:
Perimeter of APB = Perimeter of CQD

Area of APB = Area of CQD.................(i)

Perimeter of ARC = Perimeter of BSD

Area of ARC = Area of BSD ................ (ii)

*." Perimeter of semicircle = 1tr .................. (iii)

.. Perimeter of APB = 1tiry



=11 cm

Then, using (i), we have
Perimeter of CQD =11 cm
Now, using (iii), we have

Perimeter of ARC = 1ir:

Then, using (ii), we have
Perimeter of BSD =22 cm

Perimeter of shaded region

= (Perimeter of ARC + Perimeter of APB) + (Perimeter of BSD + Perimeter of CQD)

=(22+11)+(22+11)=33 +33 =66 cm

Hence, the perimeter of the shaded region is 66 cm.

(i) Now,
. 0 o il q
. Area of semicircle =~ qrr2 - (iv)
- 1
.. Area of APB =— 12
1 2248 77
=E—-xX —X - X —= — CcIm?=
2 AR .

Then, using (i), we have
Area of CQD = :‘; cm?2
Now, using (iv), we have
Areaof ARC= % TIry2

1 22

=% TX 7=x7=11x7=77 cm?
Then, by using (ii), we have
Area of BSD = 77 cm?

Area of shaded region

= (Area of ARC-Area of APB) + (Area of BSD- Area of CQD)

_ 77 77
=(77-2)+(77-2)

308-77 08-77 231 231 462
=—A+(C—)= +>—= —=115.5cm?
[ 4 ] (3 4 J 4 4 4

Hence, the area of the shaded region is 115.5 cm?.

Question: 38
Solution:
Given:

Diameter of semicircle PSR =10 cm

= Radius of semicircle PSR =22 = 5 em = rL

Diameter of semicircle RTQ = 3 cm
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= 1.5 cm

=» Radius of semicircle RTQ =

[N

rz

Diameter of semicircle PAQ =7 cm

=» Radius of semicircle PAQ :;

=35 cm=r3

~." Perimeter of semicircle = mir

.. Perimeter of semicircle PSR = ntr1
=3.14x5=15.7 cm

Similarly, Perimeter of semicircle RTQ = mtr:
=3.14x1.5=4.71cm

and Perimeter of semicircle PAQ = mirs

=3.14 x 3.5 =10.99 cm

Perimeter of shaded region = Perimeter of semicircle PSR
+ Perimeter of semicircle RTQ

+ Perimeter of semicircle PAQ

=157 +4.71 +10.99 =31.4 cm

Hence, the perimeter of the shaded region is 31.4 cm.
Question: 39

Solution:

Given:

0OA = Side of square OABC = 20 cm

.~ Area of square = Side x Side

.. Area of square OABC = 20 »x 20 = 400 cm2

Now,

" Length of diagonal of square = V2 x Side of Square
.. Length of diagonal of square OABC = V2 x 20 = 20¥2 cm

= Radius of the quadrant = 20v2 cm

1
*." Area of quadrant = " 2

.. Area of quadrant OPBQ :;1- x 3.14 = 20V2 x 202

=3'4ﬁx400x2

=3.14 »x 200 = 628 cm?
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Area of shaded region = Area of quadrant OPBQ - Area of square OABC =628 — 400 = 228 cm?2

Hence, the area of the shaded region is 228 cm?.

Question: 40
Solution:
Given:

AO=0B



Perimeter of the figure = 40 cm .............. (i) CLAssz4

Let the diameters of semicircles AQO and APB be ‘x1" and ‘xz' respectively.
Then, using (1), we have

AQO=0B

Also, AB=A0+0B=A0+A0=2A0

= X = 2X3

So, diameter of APB = 2x1

and diameter of AQO = x1

Radius of APB = x3

X1

and Radius of AQO =— ............. (ii)

Perimeter of shaded region = perimeter of AQO + perimeter APB + diameter of APB
..................... (iii)

" Perimeter of semicircle = mr

.. Perimeter of semicircle AQO = 2. %‘ E @ cm

7

22x,

Perimeter of semicircle APB = f X X1 = cm
Now, using (iii), we have

11x 22x
A L 1

40 =
7

+ X1

_11x, +22x, +7x,
7

40
40 x 7 =40x:

280 =40x1

a
X1 =—=7 cm
40

. using (ii), we have

Radius of APB=7 cm =r,

And Radius of AQO =£ cm = 3.5 cm =r2
Now,

.. AL 1
. Area of semicircle = = Tr?
.. 1
.. Area of semicircle APB = -1try2

x 7x7=11 =7 =77 cm?

1
= - X
2

~|E

Similarly,
Area ofsemicircle APB = % TIry2

[ERR

x 37—2)« 3.5 x 3.5=19.25 cm?
Thus, Area of shaded region = Area of APB + Area of AQO
=77+ 19.25=96.25 cm?

Hence, the area of the shaded region is 96.25 cm?.

Question: 41



Solution:

Given:

Circumference of circle = 44 cm
Let the radius of the circle be ‘r’ cm
*." Circumference of circle = 2ntr

.44 =2nr

s

4-_

]
]

il o
2 7

-
r=22x_—=7cm

1
Now, Area of quadrant = rhe T2

1 22
="x —x 7 =7
4 7

=38.5 cm?2

11x7 _ 22
7

2

Hence, the area of the quadrant is 38.5 cm?2.
Question: 42

Solution:

Given:

Side of square = 14 cm

Let the radius of each circle be T’" an

Then, 2r + 2r = 14 cm

4r =14 cm

Areaofsquare =side xside=14 % 14 =196 cm?
" Area of circle = mr2

.. Area of 4 circles = 4 x T2

22 7
=4 x —x — =
7 2

M~

=22x7 =154 cm?
Areaofshaded region = Area of the square — Area of 4 circles

=196-154
=42 cm?

Hence, the area of the shaded region is 42 cm?,

Question: 43
Solution:
Given:

Length of rectangle = 8 cm
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Breadth of rectangle = 6 cm

Area of rectangle = length = breadth
=B x 6 =48 cm?

Consider A ABC,

By Pythagoras theorem,

AC? = AB? + BC?

=82+ 6Z2=64+ 36=100
AC=+v100=10cm

= Diameter of circle = 10 cm

. . 10
Thus, radius of circle=—=5 cm

Let the radius of circle be r =5 cm

Then, Area of circle = Tr2

(]
¥}

22x25 5540
232 2 58 57 em?

- -

x 5 x5 =

1

Areaofshaded region = Area of circle — Area of rectangle

=78.57-48
=30.57 cm?2

Hence, the area of shaded region is 30.57 cm?.

Question: 44

Solution:

Given:

Perimeter of square = Circumference ofcircle...... ... .
Area of Square = 484m?

Let the side of square be ‘%’ cm.
" Area of Square = side x side
o484 =xx x

x2 = 484

x=+484=22cm

*." Perimeter of square = 4 x side
=4 x22=88cm

.. Using (i), we have
Circumference of circle =88 cm

Also, Circumference of Circle = 2nr

2mnir = 88

ZX%x r=88

r=88xixl
2 22

r=2x7=14 cm

CLASS24
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=22x2x14=616 cm?

Area of Circle =mir2=

~ IR

H } f Circle is 616 2
Question: 45
Solution:

Given: Radius of circle =r

N
D~ =
/ .\‘\_r \\'\

.
( N )
\. ; ‘\\
J ¥
A -
—

Diagonal of Square = 2r

A di 1
- Side of Square = (Z28th of diagonal

vz
.. Side = :—; =+/2r

Area of Square = Side % Side
=v2r = V2r

=2r2

Hence, the area of square is ‘2r?’ square units.

Queslion: 46

Solution:

Given:

Rate of fencing a circular field = Rs. 25/m

Cost of fencing a circular field = Rs. 5500

Rate of ploughing the field = 50p/m?2 = Rs. 0.5/m?2

Let the radius of circular field be ‘r’ and the length of the field fenced be ¥’ m.

Then, 25 xx=5500

5500
X =
25

=220m

~." Circumference of circular field = 2mtr
220 =2mr

220=2x§xr

220x7
r=

2x22
r=35m

Area of the circular field = mtr2

(=]

5
pia

x 35 x 35

~ |

=22 =x5x 35



=3850m?2 CLAssz4

Now, cost of ploughing the field = Rate of ploughing the field x Area of the field = U.5 x 3850

=Rs.1925

Hence, the cost of Ploughing the field is Rs. 1925.

Question: 47

Solution:

Given:

Length of the rectangular park=120m

Breadth of the rectangular park =90 m

Area ofthe park excluding the circular lawn = 2950m?
Area of the rectangular park = length = breadth
=120 %90

=10800m?2

Area of circular lawn = Area of rectangular park — Area of park excluding the lawn
=10800 - 2950

=7850m?2

" Area of circle = mtr2

. 7850 =314 xr2

_ 7850
3.14

r=+2500=50m

rz

= 2500

Hence, the radius of the circular lawn is 50m.

Queslion: 48
Solution:
Given:
OP=21m=r:
OR=14m=r:z

Let the quadrants made by outer and inner circles be Q; and Q; with radius r; and ry
respectively.

Then, Area of flower bed = Area of Q; — Area of Q5
*." Area of Quadrant = i 2
. Areaof Q: = im‘lz

» 21 = 21

Similarly, Area of Q, =i Try2



= i x %x 14 % 14 CLASS24

308
= . IT12

Thus, Area of flower bed = g - ?’;ﬂ

=38 1925 m>2

-
2

Hence, the area of the flower bed is 192.5 m2,

Question: 49

Solution:

Given:

AC=54cm

BC=10cm

= AB = AC-BC=54-10=44 cm

AC_ 54

Radius of bigger circle = =27 cm=r1

. : A 2z
Radius of Smaller circle="—"=""= 22 cm =12

- -

" Area of Circle = mur2

‘. Area of Bigger Circle = ntr12

=""%27 %27
7
16038
= crnz
7

Similarly, Area of Smaller Circle = 1tr;, 2

2]
ra

= w22 x 22

|

10648
CI‘ll2

16038 10648 _ 5350
7

Area of shaded region = Area of Bigger Circle — Area of Smaller Circle = =770

Clle

Question: 50

Solution:

Given:

AB |l CD

<2BCD = 90°
AB=BC=35cm=EC
DE=2cm

DC=DE+EC=2+3.5=55cm

Areaof Trapezium = % x Sum of Parallel Sides x h

=1 x (AB + DC) x BC



=§x(3.5+5.5)’<3-5 CLASS24

=:x9x35

=15.75 cm?

Area of Quadrant BFEC :ix TrZ = E x % x 3.5x 3.5

=9.625 cm?2

Thus, Area of remaining part of metal sheet

= Area of Trapezium — Area of Quadrant BFEC
=15.75-9.625=6.125cm?

Hence, the area of the remaining part of metal sheet is 6.125 cm?,

Question: 51

Solution:

Given:

Radius of Circle = 35 cm

ZAOB =90°

8
.- Area of Sector = 5 TIr2
36

-
= x “Zx 35 x 35
360 7
1925 2

=_'cm

*." A AOB is right-angled triangle.

*. Area of A AOB :é

= 0A = OB

x 35 x 35

i
|

1225
= <m
o

2

Now, Area of Minor Segment ACB

= Area of Sector — Area of AAOB

= -=2= 7= =350 cm?

=3850cm?
Thus, Area of Major Segment = Area of Circle — Area of Minor Segment= 3850 - 350 =3500 cm?

Hence, the area of the major segment is 3500 cm?.

Exercise : 18B

Question: 1
Solution:

In order to solve such type of questions we basically need to find the radius of the give circle and
simply use it to find the area of the given circle.



Given the circumference or perimeter of the circle = 39.6 cm. CLAssz4

And we know, Perimeter or circumference of circle = 2mr
Where, r = Radius of the circle
Therefore, 2ntir = 39.6

39.6
2m

(put value of ™ = 22/7)

= T =

39.6

22
2)(7

= T =

On rearranging we get,

39.6 %7
=r=—-—
= 22
2772
= I = —
44

=r=063cm
So, the radius of the circle= 6.3 cm

And we also know, Area of the circle = mr2

Where, r = radius of the circle

= Area of the circle = m(6.3)2

(putting value of r)

3 6.3°
= 7(- )]

22
=—7(&3x63)

22
= — X 39.69
7
=22x5.67
=124.74 cm?2
The area of the circle = 124.74 am?2.
Question: 2
Given the area of the circle = 98.56 cm?2
And we also know, Area of the circle = T2

Therefore, tr2 = 98.56

98.56

T

-

= r° =

(put value of m=22/7)
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On rearranging we get,

. 9856x7
=T = —
22
689.92
=1’ =
22

= r* = 31.36

=r=+v3136

=r=56cm

So, the radius of the circle = 5.6 cm
And we know, Perimeter of circle = 2uir
(put value of r)

= Circumference or Perimeter of circle = 21(5.6)

2><22><56 t -
= 7 .(pun—7)

2X22x%56
B 7

246.4

7
=35.2cm

The circumference or perimeter of the circle is 35.2 cm

Question: 3

Given, the circumference of a circle exceeds its diameter by 45 cm.
= Circumference of circle = Diameter of circle + 45

Let ‘d’ = diameter of the circle

= Circumference =d + 45 — eqnl

And we know, Circumference of a circle = 2mtr — eqn2

Where r = radius of circle

Also, we know that the radius of the circle is half of its diameter.

d
:31'75—'9(]113

Put value of circumference in equation 1 from equation 2
= 2nr=d + 45 - eqn4

Put value of rin equation 4 from equation 3

= Zﬂ(g) =d + 45

=md=d + 45

=md-d =45

= (1t — 1)d = 45 (taking d common from L.H.S)

d 45 ; 22
=d=—— (nowputm = 7)
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5
= d = 57 (taking 7 as LCM in denominator)
7
45
E
7

=d

On rearranging, we get

d 45x 7
— =
15
4 315
=d=—
15
=d=21cm

Therefore, the diameter of the circle is 21 cm.

Thus, the radius of the circler = g (from equation 3)
21

S~ = —
2

= r=10.5 cm

Now put the value of r in equation 2, we get

9
= Circumference or Perimeter of circle = 2n(105) (put m = 7)

2 22 10.5
X — .
7)( 3
2%x22%x105

7
462

7

=66cm
The circumference of the circle is 66 cm.
Question: 4

d
—

Let the square be of side *a’ cm and radius of the circle be 'r
Given the area enclosed by the square = 484 cm?

Also, we know that Area of square = Side = Side

Area ofthe square = a2

= a? = 484



= a=+484

=a=22cm

Therefore, side of square, 'a’ is 22 cm.

Also, circumference of the circle = Perimeter of square — eqnl
Perimeter of square = 4 x side

Perimeter of square = 4x22

=> Perimeter of square = 88 cm — eqn2

Also, we know, Circumference of circle = 2nir — eqn3

Put values in equation 1 from equation 2 & 3, we get

2mr = 88
88 ¢ 22
=r=—(putn = —
o (pu =)

88

22
2)(7

On rearranging,

= T =

88 x 7
=71 =

2 X 22

616
= 1 ===

44

=r=14 cm

So, the radius v’ of the circle is 14 cm.
Area of circle = mtr2

Where r =radius of the circle

=T1(1432)
22 22
= 7)( 14 x 14 (putm = 7}

22 % 14X 14
B 7

=4312/7

=616 cm?

Area of the circle is 616 cm?
Question: 5

Solution:

CLASS24

In this question the wire is first bent in the shape of equilateral triangle and then same wire is
bent to form a circle. The point to be noticed is that the same wire is used both the times which
implies that the perimeter of equilateral triangle and that of circle will be equal.

&
v



Let the equilateral triangle be of side ‘a’ cm and radius of the circle be r.
Given: Area enclosed by equilateral triangle = 123v3 cm?

2

Also, we know that Area of equilateral triangle —

=

a

Where ‘a’ = side of equilateral triangle

/3
- \'Ta: - 121V3
L 12143
= a° =
73
7

L 1213 x4

V3
. 484y3
= a- =
V3
= a =484

= a=22cm

Therefore, side of equilateral triangle, ‘a’is 22 cm.

Also, circumference of the circle = Perimeter of equilateral triangle — eqnl
Perimeter of equilateral triangle = 3 x side

=3 x 22

=66 cm — eqn2

Also, we know Circumference of circle = 2nir — eqn3

Putvalues in equation 1 from equation 2 & 3, we get

2Tr = 66
66

=T =
21

(putt=22/7)

66
= T = .
2)(—272

Onrearranging,

66 X7
=T =

2% 22

462
=T =—

44

=r=10.5cm

So, the radius ‘r’ of the circle is 10.5 cm.
Area of circle = mr?
Where r = radius of the circle

= Area of circle = (10.52)

22 22
= Area ofcircle = - X 10.5x 10.5 (putm = 7)

CLASS24



22 x10.5x 105
7

2425.5
7

=346.5cm?

Area of the circle is 346.5 cm?2.

Question: 6

Length of chain=108 m

Length of chain = Perimeter or circumference of semicircle
Therefore, Circumference or Perimeter of semicircle = 108 m
Also, Circumference or Perimeter of semicircle = itr

Wherer = radius of semicircle

= mr= 108
108

= Tr =—
T

(put m=22/7)
108

22
7

=T =

Onrearranging,

108 x 7
= I
22
756
= I'Ei—
22

=r=34.46m
Therefore, radius of semicircle is 34.36 m
As, Area of semicircle — .,_f- — eqnl

Put value of 'r’ in equation 1, we get

n(34367)
2

Area of semicircle —

(put m=22/7)

22 X 34.36 x 34.36

7
2

Onrearranging,

22 X 34.3636 X 34.3636
7x2

25973.4112
14

1855.63 m?

The area of the semicircular park is 1855.63 m?2.

CLASS24
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Given Sum of the radius of the circles =7 cm
the difference of their circumference = 8 cm

Let the radius one circle be ‘'r;’ cm and other be 'r;’ cm and circumference be ‘Cy{’ and 'C5’
respectively.

Also, circumference of circle = 2nir
Where r = radius of the circle
Ci=2mryand Cz =21r3
ri+rz=7—eqnl
Ci-Cz2=8—eqn2

(Note: Her it is considered that ri>r3)
We can rewrite equation 2 as,

2nr; - 2mrz = 8

=2m(r1-rz) =8

(taking 211 common from 1.H.S)

8
= Ty~ L, eqn3

8
= S — 73
2:~<7
8x7
= TE—
i 44
56
=t L=
44
14
= r, —
1 N
14
=>r‘1=ﬁ+r3—'eq113

Put the value of r1 from equation 3 in equation 1

14
— 4+ 1, + 1, =7
11 - <
14
= — +12r, =7
11
14
= 2r, = 7— —
< 11
77 - 14
= 2r, = —————
- 11

(taking 11 as LCM on R.H.S)

5 63
- r, = —
- 11
63
=71, =
- 2x11
= I, = - Cn

22



Put value of rz in equation 3

LTy = :;: + S(from equation 3}

=1 = ﬁ;ﬂ (taking 22 as LCM on R.H.S)
a1

=71 = o5

c 2(91)
Ch T AT

(by putting value of r1)

22 91
:>C1:2x7x§
2% 22 %91
T 7x22
2% 91
-7

=182/7

=26cm
C, = zn(i'_i) (by putting value of rz)

22 63
= Cl :2X—7—X?—?

2X22%X63
- EEEE

2 X 63
R

=126/7

=18cm
The circumference of circles are 26 cm and 18 cm.
Question: 8

Consider the ring as shown in the figure below,

The inner radius of ring is r’ and the outer radius is ‘R’
Area of inner Circle = tr?2 and Area of outer Circle = mR2
Wherer=12cmand R=23 cm

Areaofring = Area of outer circle — Area of inner circle
Area o ring = TR2 — ir? (put values of r & R)

= Area of ring = m(23%) - n(12?)

=> Area of ring = w(232 - 122) (taking m common from R.H.5)

= Area ofring = (529 - 144)

CLASS24
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7
8470

7

=1210 cm?
Area of ring is 1210 emZ.

Question: 9

O

Given radius of circular park=R=17 m

Width of the circular path outside the park=d=8 m
Therefore, the radius of the outer circle=R' =R+ d
Outer radius=R =17 + 8

R'=25m

Area of inner circle = mR2 and,

Area of outer circle = mR’2

Areaof path = Area of outer circle — Area of inner circle
=mR2 - tR2 (put values of R’ & R)

=m(252) —m(172)

= (252 - 172) (taking w common from R.H.S)

= 1(625 - 289)

= Areaofpath = ?x 336
(put ™=22/7)

=7392/7

=1056 m?

The area ofthe pathis 1056 m2.

Question: 10

Consider the race track as shown below,

The inner and outer radius of track is ‘r' cm and 'R’ ci respectively.
Let inner and outer circumference be ‘Ci" and Cz’ respectively.

Ci1=352mand Cz2=396 m.



We know, CLASS24

Circumference of circle = 2mr
Where r = radius of the circle
Ci=27mrand Cz: =2nR

= 27tr = 352 and 2ntR = 396

- 352 dR 396 ( . 22)
—r—zr[an = on len—7
352 iR 396
=T = anc =
22 22

2% 7 2% 7
Onrearranging,

352x%x7 - 396 x 7
=TT x2 ™ s

2464 2772
=T = andR = ——

44 44
=r=56mand R =63 m

So, the width of the race track=R -,

= Width of the race track = 63 - 56

= Width of the race track = 7 m

Area ofrace track = area of outer circle — area of inner circle
= Area of track = R? — ir? (put values of r and R)

= Area of track = (632) - n(567)

= Area of track = (632 - 562) (taking m commeon from R.ILS)
= Area oftrack = (3969 — 3136)

=» Area of track = mx833

22 22
= Area oftrack = = X 833 (putmnm = 7)
=22x119
=2618 m2

The width of tack is 7 m and area of track is 2618 m2.

Question: 11

A

Consider the circle shown above,

Givenradius ofthe circle = R =21 cm — eqnl

And angle of the sector=0= 150> eqn2



Length of arc of a sector = 3%] X 2nR — eqn3 CLAssz4

Where ‘R’ = radius of sector (or circle)

0 = angle subtended by the arc on the centre of the circle

Putthe values of R and 8 from equation 1 and 2 in equation 3
150 22

= Length ofarc = —— x 2n(21) (putm = =)
360 7

so o
360 %7

150 x 2% 22x21
B 360 x 7

=138600/2520

=55cm
Area of a sector— - x TR? — eqn4
360

Where ‘R’ =radius ofsector (or circle)
0 = angle subtended by the arc on the centre of the circle
Putthe values of R and 8 from equation 1 and 2 in equation 3

A fsector 150 A t 2
= Area ofsector = 360><n(_ ) (putm = 7)

150 x 22 x 21 x 21
360 x 7

= 1455300/2520

=577.5 cm?

The length of arc is 55 cm and area of sector is 577.5 cm?.

Question: 12

Consider the circle shown above,
] o
We know , Area of sector= Ze0 X mR* — eqnl

Where R = radius of the circle and 6 = central angle
Given R = 10.5 cm and Area of sector = 69.3 cm?
Let the angle subtended at centre =8

Put the values of R and area of sector in equation 1

95 — 0 (10,52 22
= 69. —360)(1110. ) (putm = 7)

69.3 8 2 10.5x 10.5
] . = — i o X .
360 X 7 X

Bx22x105x105

= 69.3
360 %7

I



0 x 24255

= 693 =
69.3 25720

£9.3 x 2520
24255

- 174636
24255

=0=72"

The central angle of the sector is 72",

Question: 13

B

Consider the Circle shown above,

L:]
160

We know, Length of arc of sector —

X 2R — eqnl

Where R = radius of circle and 0 = central angle of the sector

Given, Length of arc = = 16.5 cm and 0 = 54°. Let the radius be x cm

Put the values of £ and 6 in equation 1

= 16,5 = %Xzﬂx(pllfﬂ = 7)
10 54 x2x22xx
= 1656 = ———
360x 7
e 2376 x x
.

On rearranging
16.5 x 2520
2376

41580
_ — =
2376

=x=17.5 cm

Also, we know circumference of the circle = 2R

= Circumference of the circle = 27tx (put value of x in this equation)

= Circumference of the circle = 21(17.5)

= Circumference of the circle

2x22x%175
B 7

770
-7

= Circumference of the circle = 110 cm

Also, we know Area of the circle = tR2

22
2% = %X 17.5 (putm

22
= 7}

CLASS24



= Area of the circle = mx? CLASS24

=> Are of the circle = w(17.52)

22 22
= Area ofthe circle = = x 17.5 x 17.5 (putm = 7)

22x175x17.5
7

6737.5
7

= Area of the circle

= Area of the circle =

= Area of the circle =962.5 cm?

The radius of circle is 17.5 cm, circumference is 110 cm and area is 962.5 cm?

Question: 14

Consider the above figure,

From here we can conclude that the portion or the segment below the chord AB is the minaor
segment and the segment above AB is major segment.

Also we know,

Area of minor segment = Area of sector — Area of AAOB — eqnl
Now, Area of sector= 8 X TR- — eqn2

360
Where R = radius of the circle and 0 = central angle of the sector

Given,R=7 cm and 8 = 90°

Putting these values in the equation 2, we get

Areaof 90 a7 22
rea of sector = 36D X T (putm = 7)

G0 x22x 7T x7
B 360 x 7

97020
- 2520

= Area of sector = 38.5 cm?— eqn3

Area of AAOB = 1/2 x base x height

1
NOTE : In general Area of A AOB = Ex OA X OB xsinb

As triangle is isosceles therefore height and base both are 7 cm.

19

2

= Area of AAOB = 1/2x7x7 =



=245 cm2— eqnd CLA5524

Putting values of equation 2 and 4 in equation 1 we get

Area of minor segment = 38.5 - 24.5

= Area of minor segment = 14 cm?

Area of major segment = TR2 — Area of minor segment — eqn5
Put the value of R, and Area of minor segmentin equation 5
=mn(72)-14

=491 - 14

= Area of major segment = ? x 49 — 14 (putm = 2—72)
=(22x7)- 14

=154 -14

=140 cm?

Area of minor segment is 14 cm? and of major segment is 140 cm?.

Question: 15

A \—///" B

Consider the figure shown above.

In this, the triangle AOB is an equilateral triangle as all the sides are equal; therefore, it is
obvious that the central angle of the sector is 60 degrees. Now by simply applying the formula of
length of an arc, we can easily calculate the length of arc of the sector AOB.

Given Radius of circle = R =12 ¢m,

Length of chord AB =12 cm

.. Central angle =8 = 60° ("." AAOB is an equilateral triangle)

0
Length ofarc = 3600 2n(R) — eqnl

Where R = radius of the circle and 0 = central angle of the sector

Put the values of R and 8 in equation 1

60
= Length of minor arc = 360 ¢ 2m(12) (putm = 3.14)
a0

o0 2x314x12
= —X .
360 ¢ 4 X T

60x2x3.14x12
360
2x314x12
B 6
=2x3 14=x2

=12.56cm



Now, Length of majorarc=2nR - Length of minor arc
= Length of major arc = 2n(12) - 12.56 (put = 3.14)
= Length of major arc = (2x3.14x12) - 12.56

= Length of majorarc = 75.36 - 12.56

= Length of majorarc=62.8 cm

Now, Area of minor segment = Area of sector — Area of triangle — eqnl

6
~ Area pfsector = 360 x TR? (put the values of R and 8)

60 1g2
= 360 X "(12)

60 3.14 x 144
= 360 <X

=75.36 cm?— eqn2

Vi _
Area of triangle = 2 xa- (puta = 12cm)
V3 "
= —x (122
- x (12%)
/3

= Area oftriangle = \Tx 144

= Area of triangle = 1.73%36

=> Area of triangle = 62.28 cm?— eqn3

Put the values of equation 2 and 3 in equation 1,
.. Area of minor segment = 75.36 - 62.28

=13.08 cm?

CLASS24

Length of major arc is 62.8 cm and of minor arcis 12.56 cm and area of minor segment is 13.08

sz.

Questlion: 16

S

Consider the figure shown above.

In this, the triangle AOB is an isosceles triangle. So here we will construct a perpendicular
bisector from O on AB and as this triangle is isosceles therefore this perpendicular will also act as

median and angle bisector.

Therefore,



E—
Scm D S5cm B

£ »

A

CLASS24

Draw a perpendicular bisector from O which meets AB at D and bisects AB, as ABO is an

isosceles triangle therefore OD acts as a median.
So, consider right angle triangle AOD right angled at D

] Perpendicular
sin@ = ———————
Hypotenuse

Let #AOD = 8 = Perpendicular = AD and Hypotenuse = AO = R
Given Radius of circle = R = 52 cm

Length of chord AB=10cm, AD= 5 cm

AD
sinf = 20 (put values of AD and AQ)

- 5 1
— S5In = = =
5V2 W2
= sin@ = sin 45°
1
(as sin45° = —)
V2

= 0 = 45°

.. £LAOD = 45°
1
Thus we cansay « AOB = 90° (As £AQD = Eff‘.ﬂﬂ)
Area of minor segment = Area of sector — Area of right angle triangle
- eqnl

0
Area of sector = —— X nR?
360

Where R = radius of the circle and 8 = central angle of the sector

90 2
Areaof sector = - x n({Sﬁ) ) (putm = 3.14)

i 3.14 x 50
_SGOX' X

3.14 x 50
- 4
.. Area of sector = 39.25 cm?

Area of right angle triangle = 1/2 % base x height
As this is isosceles right-angle triangle

.. height = base = 5v2 cm

50

-
2

Area of right angle triangle = 1/2 x5v2x5v2 =2 = 25 cmz

Put the value of area of sector and area of right angle triangle in equation 1,



= Area of minor segment = 39.25-25 CLAssz4

=14.25 cm?

Area of major segment= tR? - area of minor segment
Area of major segment = n(((Sﬁ)“) — 1425

= 3.14 x 5V2 x 5V2 — 14.25

= Area of major segment =157 - 14.25=142.75 cm?2

Area of major segmentis 142.75 cm? and of minor segment is 14.25 cm 2.
Question: 17

Given R = 42 cm and central angle of sector = 120°

Area of minor segment = Area of sector — Area of triangle - eqn1

0 23
ea sector = — X o
Area of sector 30 R

Where R = radius of the circle and 0 = central angle of the sector

Area of sec 229 % n(42%) (put =
rea of sector = SGOX m(42°) (putn = g )

120 22 1764
= —— X — i
360 7 8

.. Area of sector = 1848 cm?
Area of right angle triangle = 1/2 xbasexheightx=sin 0

Where O = central angle of the sector

1
Area of riangle = = X 42 X 42 x sin 120°

\;."5
(put the valuesin 120° = 7)
Area of triangle = 1/2<42x=42=V3/2
Area of triangle = [42x42=+/3)/4
(put V3 =1.73)

42 X 42 % 1.73
4

Area of triangle =
=762.93 cm?
Put the values of area of triangle and area of sector in equation 1
= Area of minor segment = 1848 - 762.93

=1085.07 cm?2

Area of major segment = mR2 — Area of minor segment

Put the value of area of minor segment and R in above equation
=m(422) - 1085.07

=Area of major segment = 22/7x<42x=42-1085.07

(putm=22/7)

= Area of major segment = 5544 - 1085.07

.. Area of major segment = 4458.93 cm?



Area of major segment is 4458.93 cm? and of minor segment is 1085.07 cm2.

Question: 18

Area of minor segment = Area of sector — Area of triangle — eqn1l

Area of sector = — x TiR?
360

Where R = radius of the circle and 0 = central angle of the sector

60 .
Area of sector = —— x (30°) (putm = 3.14)
360

60
Area of sector = 360 X 3.14 X 900

3.14 x 900

Area of sector = 3

.. Area of sector = 471 cm?2

Area of right angle triangle = T3 X a’

Where a = side of the triangle

Area of triangle = V3/4=x30x=30

Area of triangle = V/3/4=900

Area of triangle = (900xV/(3))/4

(putv3 = 1.732)

Area of triangle = (1.732x=900)/4

.. Area of triangle = 389.7 cm?

Put the values of area of triangle and area of sector in equation 1
Area of minor segment = 471 — 389.7

= Area of minor segment=81.3 cm?

Area of major segment = mR? — Area of minor segment

Put the value of area of minor segment and R in above equation
= Area of major segment = tx(302) - 81.3 (put m = 3.14)

=> Area of major segment = 3.14x30x30 - 81.3

= Area of major segment = 2826 — 81.3

=2744.7 cm?

Area of major segment is 2744.7cm? and of minor segment is 81.3 cm?.
Question: 19

Solution:

Given radius of circle = R=10.5 cm

Let the area of major sector be ‘A1’ and that of minor sector be ‘A2’

Al
~ Ay = T eqnl

We know, Area of circle = Area of major sector + Area of minor sector
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= Areaofcircle= A1 + Az

A
= Area ofcircle = A, + ?1 — eqn2 (from equation 1)

We also know, Area of circle = mR2
Where R = radius of circle, put value of area of circle in equation 2.

BA, + A,
5
(taking 5 as L.C.M on R.H.S)

= mw(10.5%) =

6A,

= nmx 10.5x 105 = T
22 6A,

= — X 105x105 = —
7 5
22 x 10.5x105 6A,

7

1

6A
= 22x105x15 = <

. 64

5 x 346.5
= — A,
=288.75 cm?
The area of major sectoris 288.75 cm2.
Question: 20
Length of short/hour hand = r =4 cm
Length of long/minute hand =R =6 cm
.. The perimeter of circle traced by shorthand = p = 2mr — eqnl

.. The perimeter of circle traced by Long hand = P = 2R — eqn2

Now put the value of ‘v’ and ‘R’ in the equation 1 and 2 respectively.
=p=21(4) & P =2u(6) (put ™= 3.14)
=S p=2x3.14x4 &P =2x3.14x6

S.p=2512cm & P =37.68 cm

Therefore, distance covered by short hand in one rotation = 25.12 cm

Distance covered by long hand in one rotation = 37.68 cm
Numberof rotation of shorthand in one day = 2
Number of rotation of long hand in one day = 24
Therefore number of rotation of small hand in two days =4

Number of rotation of long hand in two days = 48

Total distance covered by long hand in 2 days = P x no. of rotations in 2 days

=» Total distance covered by long hand in 2 days = 37.68x48
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= Total distance covered by long hand in 2 days = 1808.64 cm — eqn3

Total distance covered by short hand in 2 days = p % no. of rotations in 2 days
=> Total distance covered by short hand in 2 days = 25.12x24

= Total distance covered by short hand in 2 days = 100.48 cm — eqn4

Now total distance covered by tip of both hands in 2 days = eqn3 + eqn4

= Total distance covered by both hands in 2 days = 1808.64 + 100.48

=> Total distance covered by both hands in 2 days = 1909.12 cm

The distance covered by both hands tip in 2 days is 1909.12 cm

Question: 21

So, we know Circumference of a circle =2mR — eqn1
Where R = radius of the circle
Given Circumference of the circle = 88 cm, 8 = 90°

Put the given values in equation 1
a8 ” 22 4 22
=2X—XR(n = —
7 ( 7 )

2Xx22XR
7

= 88 = (44xR)/7

= 88 =

= 88 = 44R/7
= (88=7)/44 = R
= 616/44 =R
=R=14 cm

L
360

Now we know Area of a sector x mR2

Put the values of R and 0 in the above equation

g

0 ,
= xn(14-)

= Area of quadrant =

90 X 22 X 14 % 14
- 360 x 7

22x14x 14 4312
- 4x7 - 28

=154 cm?2.
The area of quadrant is 154 cm?.

Question: 22

Initial radius =r =16 cm

Increased radius =R =23 cm

Additional ground available = Area of new ground - Initial area — eqn1
Initial area of ground = nt(r2)

=» Initial area of ground = (1672)

= Initial area of ground = 2567w — eqn2
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Area of new ground = R2

=> Area of new ground = m(232)

= Area of new ground = 5291w — eqn3

Now put the values of equation 2 and 3 in equation 1

= Additional area of ground available = 529w - 2567

=» Additional area available = (5629 - 256)m (Taking t common)

= Additional ground available = 273w

22
= Additional ground available = 273 x =

. 22
(putm = —)
= (22x273)/7
=6006/7
=858 cm?

The additional ground available is 858 cm?2.

Question: 23

Given length of rectangular field = £ = 70 m

Breadth of rectangular field =b =52 m

. Area of the field =¥ x b
= Area of the field = 70x52

= Area of the field = 3640 m?

We know in a rectangle all the angles are 90 degrees.

.. Area available for grazing = area of quadrant

6 )
= Area of quadrant/sector = 260 X TR*
]

Where R = radius of circle & 0 = central angle

Given R=21m and 8 = 90°

0

= Area available for grazing = 360 > nR*
a0

Put the given values in the above equation,

90 Y
= Area available for grazing = 360 x m(21°)
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(put w=22/7) CLASS24

90 x 22 x 441
T 360%7

= (22x63)/4

=1386/4

= Area available for grazing = 346.5 m?

Arealeft ungrazed = Area of field — Area available for grazing

= Area left ungrazed = 3640 — 346.5

= Area leftungrazed = 3293.5 m?

The area available for grazing is 346.5 m? and area left ungrazed is 3293.5 m2.
Question: 24

Given the side offield=a =12 m

.. Area of field = Area of equilateral triangle

V3 -
= Areaoffield = T X a-

1.732 .
=3 Area offield = Tx (127)

1.732 % 144
=» Area of field = B

= Area of field = 62.352 m?2

We know in an equilateral triangle all the angles are 60 degrees.

.. Area available for grazing = Area of the sector

= — X \:
Area of quadrant/sector 7 R

Where R = radius of circle and 0 = central angle of sector
Given R=7 m and 0 = 60°

Put the given values in the above equation,

_ ; 60 ) 7%
= Area available for grazing = — x n(7°) (putn = —)

360 7
60 22
= Area available for grazing = 260 X = X 49
: . 60 X 22 X 49
= Area available for grazing = 60 xT
=3 Area available for grazing = 226)( 7
= Area available for grazing = 124

= Area available for grazing = 25.666 m2



Areathat cannotbe grazed = Area of field — Area available for grazing

= Area that cannot be grazed = 62.352 - 25.666
= Area that cannot be grazed = 36.686 m2
The area that cannot be grazed is 36.656 m2.

Question: 25

Given the side of field which is in shape of square=a=50m
.. Area of the field = Area of Square

= Area offield = a2

= Area of field = (502)

= Area of field = 2500 m?2

We know in an square all the angles are 90 degrees.

.. Area available for grazing for one cow = area of sector/quadrant

8 5
Area of quadrant/sector = e X TR

Where R =radius of circle & 0 = central angle of sector

Given R=25m & 0 = 90°

=» Area available for grazing for one cow — 360 X MR-

Put the given values in the above equation,

90 s
= Area available for grazing for one cow = 360 X m(257) (putw = 3.14)

90
= Area available for grazing for one cow = o X 3.14 % 625
sl

) _ 90 X 3.14 X 625
= Area available for grazing for one cow =
360
3.14 x 625
4
1962.5
4

=» Area available for grazing for one cow =

= Area available for grazing for one cow =

= Area available for grazing for one cow = 490.625 m?
= Area available for 4 cows = 4 x Area available for one cow

= Area available for 4 cows = 4 x 490.625

= Area available for 4 cows = 1962.5 m?

Arealeftungrazed = Area of field — Area available for grazing for 4 cows

=» Area that cannot be grazed = 2500 — 1962.5

= Area that cannot be grazed = 2500 — 1962.5
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= Area that cannotbe grazed =537.5 m2 CLAssz4

The area left ungrazed is 537.5 m2.
Question: 26

Given Area of OPQR = 323 cm®

Let the radius of the circle = x cm

Now join 0OQ

R Q

Consider AOQR,
OQ=0R=RQ=xcm

= AOQR is an equilateral triangle

V3 .
- Area of AOQR = Area ofan equilateral triangle = 7 XA T 1
Where a = side of equilateral triangle
Also we know 0Q isa diagonal of rhombus OPQR and as in a parallelogram diagonal divides it
into two equal area or halves, similarly OQ is also dividing the rhombus into two equal areas
therefore,
= Area of AOQR = Area of AOPQ — eqn2
Area of OPQR = Area of AOQR + Area of AOPQ
Area of OPQR = 2 x Area of AOQR (from eqn2) — eqn3

Put the values of area of OPQR and equation 1 in equation 3

v3i_
= 32V/3 = ZxTxa‘ (puta = x)



As every quadratic equation has two roots, similarly x2 = 64 also have two roots CLAssz4
-8. As we know that ‘X’ represents radius of circle therefore it cannot be a negativ

we discard the negative root
Therefore radius of the circle = x = 8 cm.
The radius of circle is 8 cm.

Question: 27

A P B
TN
ol !
|/
.
D R C

Consider the above figure, Join PR,
Now PR = Diameter of the inscribed circle
Also, PR=BC =10 cm.

So, PR=10cm

PR

- radius of inscribed circle = r — >
WY 10
i

=r=5cm

.. Area of inscribed circle = nir? (put value of r in this equation)

= Area of inscribed circle = m(52)

.2 &
= Area of inscribed circle = - 3 25 (putm = 7)
22 % 25
= Area of inscribed circle = -

= Area of inscribed circle = 78.57 cm?

The area of inscribed circle is 78.57 cm2.

(i)

D~__  __—¢C

Consider the above figure, O is the centre of circle and ABCD is a square inscribed. Now OB and
0D are radii of circle.

Consider ADBC right angled at c (as C is a vertex of square)
.. Apply Pythagoras theorem in triangle DBC

Hypotenuse? = Perpendicular? + Base?

In triangle DBC, hypotenuse = DB,

perpendicular = BC and

base = DC



= BD?= BC® + DC?

Put the values of BCand DCi.e. 10 cm
= BD? = 10% + 10?

= BD2= 200

= BD =+/200

= BD = 10v2 cm

Now radius of circle = halfof BD

BD
~ radius of circle = r = -

= r=(10V2)/2

=r=5V2cm

Hence Area of circumscribing circle = mir?

= Area of circumscribing circle = 3.14x5v/2x5v2

(put = 3.14 and r = 52 cm)

= Area of circumscribing circle = 3.14 x 50
= Area of circumscribing circle = 157 ecm?

Area of circumscribing circle is 157 cm?2.

Question: 28

CLASS24

Consider the figure shown below where O is centre of circle, join BC which passes through O, let

the side of square be ‘a’ and radius of circle be r’.

Now we know OB and OC are radius of circle

So, 0B=0C=r

o
Consider ABDC right angled at D

~ H? = P? + B? (pythagoras theorem)
= BC? = BD? + DC? - eqnl

And we know BC=0C + OB

BC = 2r and BD = DC = a (put these values in eqn1)

= (2r)?=a?+a?

= 4r? = 2a?

Z2a*
=rT1° =
4
2 a’
=1 = 5 eqn2

Areaofinscribed square = side = side

Areaa of inscribed square=a x a



Area ofinscribed square = aZz— eqn3
Area of circumscribing circle = mR2 where R = radius of circle
=> Area of circumscribing circle = ir— eqn4

Ratio of area of circumscribing cirle to that of inscribed circle
area of circle

~ area of square

Put the values from equation 3 & 4 in above equation

) nr?
Ratio =

= Ratio =
(from eqn 2}

) X a’
= Ratio = - =
2 xas

ST

So, Ratioismt: 2
The ratio is T:2

Question: 29

A

B F ~E

Consider the figure shown above, AF, BE and CD are perpendicular bisector.

CLASS24

Now we know that the point at which all three perpendiculars meet is called incentre, so O is the

incentre, thus O divides all three perpendiculars in a ratio 2:1.
Let AB=BC=CA=acm

Thereforelet AF=hecm

= £AFC =90° and OF = 1/3 x AF

= OF = h/3 cm (putting value of OF)

= h = 3x0F — eqnl

And we can see from figure that OF = radius of circle
Now let radius of circle be = r cm

.. Area of circle = mR=

where R = radius of circle

Given area of circle= 154 cm 2

=mri =154



= ri=49

=>r=7cn

Therefore OF = 7 cm
= h = 3x7 (fromeqn 1)

=h=21cm

we know area ofan equilateral triangle = "T3 X a®
where a = side of triangle
Also, Area of triangle = 1/2 xbasexheight

Equating both the areas we get,

NER
—xa- = —x BCxAF
4 2
Put the values of BC and AF
V3o, 1 "
= —xa° =_-xaxh
4 2
\,"5 % 1
= —Xa" = -xXxax2l
4 2

V3 21
= —Xa = —
4 2
21 % 4

a:
2 X3

(rationalize it)

21 X 4 x /3
= d SH———

2% V3 x V3

42 x 3
= 3 =SS

= a=14v3 cm

.. Perimeter of equilateral triangle = 3xside of triangle

= Perimeter of A ABC = 3x14+/3 (put v3 = 1.73)
= Perimeter of AABC=42%1.73

= Perimeter of AABC =72.66 cm

The perimeter of triangle is 72.66 cm

Question: 30

Given radius of wheel=r =42 cm

Circumference of wheel = 2R where R = radius of the wheel

= 2m(42) (putting value of r)

2x22x42

Circumference of wheel = = 264 cm

Therefore distance covered in one revolution = 264 cm
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Total distance covered =19.8 km = 1980000 cm CLAssz4

Total number of revolutions = n
Distance covered on 1 revolution xno. of revolutions = Total distance
264=n = 1980000

1980000
264

= n =
= n="7500

Total number of revolutions is 7500.

Question: 31

Given radius of wheel =R =2.1m

Number of revolutions in one minute = 75

Number of revolutions in 1 hour=75x60

Number ofrevolutions in 1 hour=45000

Distance covered in one revolution = Circumference of wheel
Distance covered in 1 revolution = ZnR (where R = radius of wheel)

Distance covered n 1 revolution = 2m(2.1)

22 22
Distance covered in one revolution = 2 x B X 2.1 (putn = 7}

=132 m

So, distance covered in 4500 revolutions = 4500xdistance covered in 1
Distance covered in 4500 revolution =4500x% 13.2

Distance covered in 4500 revolutions = 59400 m = 59.4 km

.. Distance cavered in 1 hour = 59.4 km

Hence speed of the locomotive = 59.4 km/hr

The speed of locomotive is 59.4 km/hr

Question: 32

Let the diameter of the wheel be ‘d" em

Total distance covered in 250 revolutions = 49.5 km = 495000 m

495000

distance covered in one revolution =
2500

= Distance covered in one revolution = 198 cm — eqnl
Also, Distance covered in one revolution = circumference of wheel

.. Distance covered in one revolution = D where d = diameter of wheel

. . X 22 xd 22
Distance covered in one revolution = 7 — eqn2 (putn = 7)

Equate equation 1 and 2 we get,

22 xd
7 = 198
198 x 7
=d=—0

= d =9x=x7



= d=63cm

The diameter of the wheel is 63 cm.

Question: 33

Given diameter of wheel =d = 60 cm

Number of revolutions in one minute = 140

Number of revolutions in one hour = 140x60

Number of revolutions in one hour = 8400

Distance covered in one revolution = circumference of wheel

=> Distance covered in one revolution = d

22 22
Distance covered in one revolution = = x 60 (putm = - and value of d)

=18857 cm

Distance covered in one hour = Distance in 1 revolution x no. of revolutions
= Total distance covered in one hour = 188.57x 8400

= Total distance covered in one hour = 1583988 cm = 15.839 km

.. speed with which boy is cycling = 15.839 km /hr

The speed with which boy is cyclingis 15.839 km/hr

Question: 34

Given diameter of wheel of bus = d = 140 cm

[ 140
So radius of wheel = R = B 70 cm

Speed of bus = 72.6 km/hr
.. Distance covered by bus in one hour = 72.6 km = 7260000 cm

7260000

So distance covered by wheels in one minute = 0

Distance covered in one minute = 121000 cm — eqnl

Let the number of revolutions made by wheel per minute = x

Distance covered by wheel in one revolution = circumference of wheel = 2R
Distance covered by wheel in one revolution = 2n(70)

(putting value of R}
22 . 22
=2x - x 70 (pumngvalue of Randm = 7)

2x22x70
- 7

=2x22x10= 440 cm

.. Total distance = No. of revolutionx Distance covered inl revolution
On putting the required values we get,

121000 = 440x(x)

121000
440

=x=275
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Number of revolutions made per minute is 275. CLAssz4

Question: 35

Given diameter of front wheel=d =80 cm

so0, Radius of front wheel=r=d/2=80/2=40cm
Diameter of rear wheel =D =2 m =200 cm

D 200
so,Radius of front wheel = R = 3= 3 = 100 cm

Distance covered by wheel in 1 revolution = Circumference of wheel

= Distance covered by front wheel = 2nir = 21t(40)

= Distance covered by front wheel = 801

.. Distance covered by front wheel in 800 revolutions = 80t=x800

= Distance covered by front wheel in 800 revolutions = 6400m — eqnl
Similarly

= Distance covered by rear wheel = 2R = 2(100)

=> Distance covered by rear wheel = 200 — eqn2

Let the number of revolutions made by rear wheel to cover 64001 cm be “x”
o [(2)*x200m = 6400w (from eqnl and eqn2)

640001
200n

=»x = 64000/200

= X =

= x =320

Number of revolution macde by rear wheel to cover the distance covered by front wheel in 800
revolutions is 320.

Question: 36

Given side of square =a = 14 cm
Central angle of each sector formed at corner =0 = 90°
So, radius of 4 equal circles=r=a/2 = 14/2

.. Radius of 4 circles=r=7 cm

>
860 "

Area of quadrant formed at each corner

where R = radius of circle

90 N
— 4 e = — ¥ =
Area of one quadrant 360 mw(74)

49n .
= e can” — eqnl

Area of all the 4 quadrant = 4 x Area of one quadrant

491
= 4x e (from eqn 1)

= Area of all 4 quadrants = 49w — eqn2



Also, Area of square = sidexside=axa= a2 =142 (putting value of side of squar: CLAssz4

=> Area of square = 196 cm?— eqn3

.. Area of shaded region = Area of square — Area of all 4 quadrants

= Area of shaded region = 196 - 497 (fromeqn3 and eqn2)

22 22
=3 Area of shaded region = 196 — (49 X 7) (putm = —)

7
=196 — (7x22)
=196 - 154
=42 cm?

The area of shaded region is 42 cm?2.

Question: 37

Given radius of each circle =r =5 cm
Central angle of each sector formed at corner = 6 = 90°

Side of square ABCD =a=2xr=2x5=10cm

Area of quadrant formed at each corner = 360 x mR*

where R = radius of circle

90 i
= Ar f adrant = — x m(5~
ea of one quadran 360 mw(5%)

(putting value of r and 8)

25m
= cm- — eqnl

Areaofall 4 quadrants = 4xArea of one quadrant

= 4x 2?TH (fromeqgn 1)

= Area of all 4 quadrants = 25w — eqn2

Area of square = sidexside = axa = a2

= Area of square = 102 (putting value of side of square)

= Area of square = 100 cm2— eqn3

Area of shaded region = Area of square — Area of all 4 quadrants
Area of shaded region= 100 - 25w (from eqn3 and eqn2)
=100 - (25%3.14) (put T = 3.14)

=100-785

=21.5cm?

The area of shaded regionis 21.5 cmz2.

Question: 38

Solution:




Here, first we join the centre of all adjacent circles then the distance between the CLA5524
circles touching each other is equal to the side of the square formed by joiningthe

adjacent circles. Therefore, we can say that the side of the square equal to the twice of the radius

of circle. Now by simply calculating the area of the 4 quadrants and then subtracting it from the

area of the square we can easily calculate the area of the shaded region.

Given radius of each circle = "a” units
Central angle of each sector formed at corner =06 =90°

Side of square ABCD = 2xa units

Area of quadrant formed at each corner = 360 x TR?

where R = radius of circle

90 N
= Area of one quadrant = —— x mw(a”)

nat
= Area ofone quadrant = e sq.units — eqnl

.. Area all 4 quadrants = 4xArea of one quadrant

3

ma
= Area of all the 4 quadrant = 4 x — (fromeqn 1)

= a2 sq. units — eqn?2

Area of square = sidexside = 2ax2a = 4a2

=> Area of square = 4aZ2 sq. units — eqn3

Areaof shaded region = Area of'square — Area of all 4 quadrants

= Area of shaded region = 4a? - ma? (from eqn3 and eqn2)

A 22
= Area of shaded region = 4a° — (n" X 7) (putm = 7}
5 22
= Area of the shaded region = 41~ — F
28a* — 22a°
= Area of shaded region = = 5
X 6:1: p
= Area of shaded region = sq. units
- = 632 .
Area of shaded region is SQ-units

Question: 39

AN



Consider the above figure, CLAssz4

Here, first we join the center of all adjacent circles then the distance between the cenwer o1
circles touching each other is equal to the side of an equilateral triangle formed by joining the
center of adjacent circles. Therefore, we can say that the side of the equilateral triangle is equal
to the twice of the radius of circle. Now by simply calculating the area of the 3 sectors and then
subtracting it from the area of the equilateral triangle we can easily calculate the area of the
enclosed region.

Given radius of each circle =r = 6 cm

Central angle of each sector = 8 = 60° ("." AABC is equilateral)
Side of equilateral AABC = a = 2xr = 2x6

.. Side of equilateral AABC=a =12 cm

0 ,
Area of sector formed at each comner = 360 X TR~ where R

= radius of circle

= Area ofone sector = —— x n(6%)
360
3en
= Area of one sector = oo
8]

=> Area of one sector = 6 cm?— eqnl
Area of all the 3 sector = 3xArea of one sector
=3x6T (from eqnl)

=18mcm2— eqn2

= o
V3 4 X
Area of equilateral AABC = = RAT = . X (12-)

= Area of equilateral AABC = VS

= Area of equilateral AABC = 36\3 cm® — eqn3

Area of enclosed region = Area of equilateral AABC - Area of all 3 sectors
= Area of enclosed region = 36V3-18wu (from eqn 3 and eqn 2)

= Area of enclosed region = (36x1.732)-(18x3.14)

(put T = 3.14 &3 = 1.732)

=62.352-56.52

=5.832 cm?

The area of enclosed region is 5.832 cm?.

Question: 40

Consider the figure shown below

A/
\/

Here, first we join the center of all adjacent circles then the distance between the center of
circles touching each other is equal to the side of an equilateral triangle formed by joining the



center of adjacent circles. Therefore, we can say that the side of the equilateral tri CLAssz4
to the twice of the radius of circle. Now by simply calculating the area of the 3 sec

subtracting it from the area of the equilateral triangle we can easily calculate the area of the

enclosed region.

w_

Given radius of each circle = "a” units

Central angle of each sector = 8 = 60° ("." AABC is equilateral)

Side of equilateral AABC = Zxa units

8 .
Area of sector formed at each comer = 360 X R*

60 .
= Area ofone sector = —— x (a’)
360

na’

= Area of one sector = sqQ.units — eqnl

.. Area of all 3sectors = 3xArea of one sector

ma
= Area of all the 3 sector = 3 x i (fromeqn 1)

ma? )
= s5q.units — eqn2

‘r7

v -
Area of equilateral AABC = ik (2a)"

V3 x 4a?
y 4

= a®y/3squnits — eqn3

Areaofenclosed region = Area of equilateral AABC — Area of all 3 sectors
= Area of enclosed region — ;'3: \_3 - :T:]- (from eqn 3 and eqn 2)

o 3.14 xa*
=a*x173 -

a?x1.73x2—3.14 xa"
2

(3.46 —3.14)a*
B 2

(taking a2 common)

0.32a%
= Area of the enclosed region = 2
32a°
200
43 "
= —— sq.units
25

)

4
Area of the enclosed region is 2¢ 54 units
Question: 41

Solution:

Here in order to find the area of the shaded region we have to calculate the area, or the quadrant
shown and subtract it from the area of the trapezium. And in order to find the area of the



guadrant we have to calculate the radius of the sector EAB by the area of trapeziu CLAssz4
Given Area oftrapezium ABCD =245 cm? — eqnl

AD || BC,AD =10 cm, BC=4 cm, £DAB = 90°

1
We also now Area of trapezium = 2 X (sum of parallel sides) x height

1
Area of trapezium = 3 x (AD + BC) x AB — eqn2

Putting the values in equation 2, we get,

1
245 = - x (10 + 4) X AB

14 x AB
2

= 24.5

= 245 = 7AB

24.5
7
= AB=35cm

= AB =

Therefore radius of the sector EAB=r =35 cm

Area of quadrant EAB = S nR? where R = radius of the sector
a0
90 22
= Area of quadrantEAB = —  x m(3.5% (mtﬂ = )
E 360 IF 7
22
= Area ofthe quadrant = —— x — x 3.5 x 3.5
360 /
22%35%x 35
= Area ofthe quadrant EAB = — =
4x7
269.5
28

=> Area of the quadrant EAB —

=> Area of the quadrant EAB = 9.625 cm2 —eqn3

.. Area of shaded region = Area of trapezium - Area of quadrant EAB

= Area of shaded region = 24.5 — 9.625 (putting values from eqnl and eqn3)
= Area of shaded region = 14.875 cm?

Question: 42

Given AB=30m,AD=55m,BC=45m

Ba=90°, 8 = 90°, 8¢ = 120°, Bp = 60°

Radius of each sector=r=14m

(i) total area of 4 sectors

9.
Area of sector = —— x TR® — eqnl
360 — e
ea\ 2
= - XmnR"
360

90 Y
Area of sector at corner & = 360 X T X 14- (putting valuesin eqn 1)



196m CLASS24

4

Area of sectorat cornerA =

Areaofsector at corner A = 49T m2— eqn2

As we know that central angle at A and B are both 90 degrees and radius is also same i.e. 14 m
therefore the area of the sector at B will be exactly same as that of sector at A.

.. Area of sector at corner B = Area of sector at corner A

= Area of sector at corner B = 491 — eqn3

Similarly,

Oc .
Area of sector = —— X R~

360
120 -
Area of sector at corner C = 360 X T %X 14- (putting valuesin eqn 1)
1961
Area of sector at corner C = 3

Areaofsector at corner C = 65.33™ m2— eqn4

Similarly,
Op .
Area of sector = —— x MR~

360

Area of sector at corner D

G0 =
—— X 11 X 14~ (putting values ineqn 1
N (1 g n 1)

Area of sector at cornerD = IE:T

Area of sector at corner D=32.6711 — eqnb

Total area of 4 sectors = eqn2 + eqn3 + eqn4 + eqn5

= Total area of 4 sectors =49t + 491 + 65.33m + 32.671
= Total area of 4 sectors = 196m

Total area of 4 sectors 196m

Total area of 4 sectors

196 22( t 22)
= = —
7 \putm 7

.. Total area of 4 sectors = 616 m?
Total area of 4 sectors is 616 m2.
(ii) Area of the remaining portion

Here in order to find the area of the remaining portion of the trapezium we have to subtract the
area of the 4 sectors from the area of the trapezium.

N

Area of trapezium = < x (sum of parallel sides) x height

N

Area of trapezium = = x (AD + B(C) x AB
On putting the values,

Area of trapezium =

x (55 + 45) x 30

[

100 x 30
2

=50x30



Area oftrapezium = 1500 m2— eqnl CLAssz4

Area of remaining portion = Area of trapezium - Area of the 4 sectors

= Area of remaining portion = 1500 - 616 (from eqnl and part (i))

.. Area of remaining portion = 884 m?
The area of the remaining portion is 884 m2.
Question: 43

Area of shaded region can be calculated by subtracting the area of minor sector at vertex B from
the sum of areas of the major sector at O and area of equilateral triangle.

Given Radius of circleatO =r=6 cm

Side of equilateral triangle =a=12 cm

Central angle at O = 360 -60 = 300°

Central angle at B = 60°

Area of the equilateral triangle = ‘;‘ X a°

where a = side of equilateral triangle

Area of the equilateral triangle = \.-‘r3/4 % (12)~ (putting the value of a)
Area of the equilateral triangle = (144 <+/3)/4

Area of the equilateral triangle = 36v3 cm2 — eqnl

Area of sector = 0/360=1tR2 where r = radius of the sector
Area of minor sector at B = 60/360=nx=(62) (given)

.. Area of minor sector at B = 6w cm2— eqn2

Similarly,

A fmaj torat 0 k 6%)
rea ol major sector a = 360 X (6

j
.. Area of major sector at O = 30T cm?— eqn3
Area of shaded region = eqnl + eqn3 — eqn2

On putting values

=> Area of shaded region = 36v/3 + 30m-61

Area of shaded region = 36V3 + 241
(putm=3.14 and v3 = 1.73

.. Area of shaded region = (36x1.73) + (24x3.14)
= Areaofshaded region=62.28 + 75.36

.. Area of shaded region = 137.64 cm?

Area of the shaded regionis 137.64 cm?.
Question: 44

Here in order to find the area of the shaded region we have to subtract the area of the semicircle
and the triangle from the area of the rectangle.

Given AB=80cm, BC=70 cm, DE =42 cm, £AED = 90°

Here we see that the triangle AED is right angle triangle, therefore, we can apply Pythagoras
theorem i.e.



HZ = P2 + B2 (pythagoras theorem)
AD? = DE? + AE?

= 702 = 422 4 AE2 (putting the given values)
= 4900 =1764 + AE2

= 4900 - 1764 = AE?

= 3136 = AE?

AE =+/3136

SLAE=56com

Area of AAED = 1/2x<AE=x<DE

(Area of triangle = 1/2xbase x<height)
On putting values we get,

Area of AAED = 1/2x56x42

= Area of AAED = 28x42

.. Area of AAED = 1176 cm?— eqnl

mR?
Area of semicircle = Zh
BC 70
Here radius of semicirle = -
R=35cm
. m % 357
- Area of semicircle = D
Area of semicirele — 221225 22
rea of semicircle = ——— (puttinen = —
ax7 g 7 )

= Area of semicircle = 11x175

.. Area of semicircle = 1925 cm?— eqn2

Area of rectangle = £xb (£ = length of rectangle, b = breadth of rectangle)
= Area ofrectangle =80x70 = 5600 cm2— eqn3

Areaofshaded region = Area of rectangle — Area of semicircle — Area of A

= Area of shaded region = 5600 -1925 - 1176 (fromeqn1, eqn2 and eqn3)

.. Area of shaded region = 2499 cm?
Area of the shaded region is 2499 cm=.

Question: 45

CLASS24

Here in order to find the area of the shaded region (region excluding the triangle) we have to
subtract the area of the triangle from the area of the rectangle and then add the area of the

semicircle.

Given AB=20cm, DE =12 cm, AE =9 cm and £AED = 90°

Here we see that the triangle AED is right angle triangle, therefore, we can apply Pythagoras

theorem i.e.
H? = P? + B2 (pythagoras theorem)
AD? = DE® + AE?

AD? = DE? + AE?



ADZ =122+ 92 (putting given values) CLAssz4

= AD2=144+81

= ADZ = 225
= AD=+225
cCCAD =15 em

Area of AAED = 1/2xAEx<DE
(Area of triangle = 1/2xbasexheight)
On putting values we get,
1

Area of AAED = 5>< 9x12
= Area of AAED =96
.. Area of AAED = 54 cm?— eqnl

. nR?
Area of semicircle = o

Here radius of semicircle = BC/2 = 15/2

= R=75cm

mx 7.5
= Area of semicircle = )
Y i 3.14 x 56.25 .
Area of semicircle = . (puttingm = 3.14)

= Area of semicircle=1.07x56.25

.. Area of semicircle = 88.3125 cm?2?— eqn2

Area of rectangle = £xb

(£ = length of rectangle, b = breadth of rectangle)

= Area of rectangle = 20x15

(putting the values of £ & b)

.. Area of rectangle = 300 cm?— eqn3

Area of shaded region = Area of rectangle + Area of semicircle — Area of A

= Area of shaded region = 300 + 88.3125 - 53 (from eqnl, eqn2, eqn3)

.. Area of shaded region = 334.3125 cm?
Areaofshaded regionis 334.3125 cmz2.
Question: 46

Here in order to find the area of the shaded region (region excluding the area of segment AC and
quadrant OCD) can be calculated by subtracting the area of triangle and quadrant OBD from the
area of the circle.

Given AC=24 cm, AB=7 cmand £BOD =90°

Here we see that the triangle ACB is right angle triangle, therefore, we can apply Pythagoras
theorem i.e.

H? = P2 + B? (pythagoras theorem)
BCZ = AC? + AB?

= BCZ = 242 + 72 (putting the given values)



= BC2=576+ 49 CLAssz4

= BC2 =625

BC = V625

.BC=25cm

Area of AACB = 1/2xABx=AC [(Area of triangle = 1/2=xbasexheight)

On putting values we get,

1
Area of AACB = 5x7x 24
= Area of AAED = 7x12

.. Area of AAED = B4 cm?2— eqnl
Area of circle = mR2 (R = radius of circle)

BC

5
Here radius of cicrle = 2 = 3 (because ABCD is a rectangle)

= R=12.5cm

.. Area of circle = tx 12.52

= Area of circle = 156.25%3.14 (putw=3.14)

.. Are of circle = 490.625 cm?— eqn2

0 h
Are of quadrant OBD = Ei nR-

90 .
Area of quadrant OBD = ﬁx mx 1257 (putm = 3.14)

3.14 X 156.25

Area of quadrant = B

= Area of quadrant OBD = 122.65625 cm?— eqn3

Area ofshaded region = Area of circle — Area of quadrant — Area of A

=> Area of shaded region = 490.625 — 84 — 122.65625 (from eqnl, 2 and 3)
= Area ofshaded region = 283.96875 cm?

Area of shaded region is 283.96875 cm2.

Question: 47

D
AsAD=BF=CE=h

Consider AADB, £ADB=90°,BD=6cm



AB? = AD? + BD? (Phythagoras theorem) CLA5524

122 = AD? + 62 (putting the given values)
144 = AD2 + 36

144 - 36 = AD?

AD2=108

AD = V108

AD = V9x3x4
AD = 6V3cm

so,h = 6v3cm

We also know that a point O will divide each median in a ratio of 2:1

S0,0D =

W=

]

6y
oD = —=
oD = 2y/3cm
~» radius ofthe circle = r = 2\/3 cm
Area ofthecircle =mr2
Area ofthe circle = n x (2\-"5): {putting the value ofr)
.. Area of the circle = 12w cm?— eqnl

v3 N . ]
Area of AABC = = x a- where a = side of equilateral tiiangle

(3
Area of AABC = \TX 127
144 x /3
Area of AABC = . e

Area of AABC = 36V3 tm?® — eqn2

Area of shaded region = area of triangle — area of circle

Area of the shaded regiom = 3643 —12m (putn = 314&43 = 1.?3)
= Area of the shaded region = (36x1.73) - (12x3.14)

= Area of the shaded region = 62.28 -37.68

.. Area of the shaded region = 24.6 cm?
The radius of the circle is 2+3 cm and area of shaded region is 24.6 cm®.
Question: 48

Here we will first find the sides of equilateral triangle ant then subtract the area of the triangle
from the area of the circle.

Given radius of circle = r =42 ecm

.. Area of the circle = mR2, where R = radius of the circle

= Area of the circle = (4 22)



= Area of circle = ? X 1764 (putting m = E) CLA5524

= Area of the circle = 22x252

.. Area of the circle = 5544 cm?— eqnl

A

[
Bv C
Consider the figure shown,
In AABD, £ADB = 90°
-~ AB? = AD? + BD? — eqn2 (Pythagoras theorem)
Let the sides of the equilateral triangle = a cm
And as we know AD is a median therefore it will bisect the side BC into two equal partsi.e.
BD = DC — eqn3
Also, BC=RBD + DC
= BC=BD+ BD (from eqn3)
= a=2BD (BC =a)

BD a
= 2cm

a2

) ay? .
So,a’ = AD? + (5) (putting values of AC and BD in eqn2)

4a* —a* ADE
— _ 2
4
3a°
= = AD”
AD 32
) =
4
av3
= AD = N cm — eqn4

Now, we also know that the point 'O’ which is the intersection of all the three medians i.e.
centroid of the triangle. Also we know that the centroid divides the median in the ratio 2:1.

2AD

So,we can say that AO = =3

Also, we know AO =radius=r=42cm

2AD

T3



42 %x 3
= 2 = AD

= AD =63 cm

Putting the value in equation 4,

av3

2
63 X 2

- = a

V3

126
= = a

63 =

B

126 x V3
= === a (rationalizing L.H.S)
V3 x+3
126v3
T =

d

= a = 42\/§ cm

—
i .
o,area of equilateral triangle ABC = T x a- (wherea = side of triangle)

-
V3 = :
= Area of triangle ABC = T}c (42+/3)" (putting the value of a)

s

.
o
= Area oftriangle ABC = e x (1764 x 3)

-
V3
= Area oftriangle ABC = Tx DAY

= Area of triangle ABC = 1323\3cm® — eqn5

Area of covered by design = Area of circle — Area of triangle ABC

Area covered by design = 5544 — 132343 (from eqnl and eqn5)

= Area covered by design = 5544 — (1323 x 1.73) (pul'ting V3 = 1.73)

= Area covered by design = 5544 — 2288.79

.. Area covered by design = 3255.21 cm?

Area covered by designis 3255.21 cm?.

Question: 49

We know perimeter of a sector = Length of its arc + 2R — eqnl
Where R = radius of the sector.

Perimeter = 25 cm
8
Also,length of arc of sector = —— x 2nR
360
8=90°

90
~ 25 = ﬁx 2nR + 2R (putting the valuesin eqnl)

2nR

CLASS24



nR
= 25 = — + 2R
2
TR + 4R
= 25 — (taking 2as L.C.MonR.H.S)

= 25x2 = (m + 4)R (taking R common)

22 ] 22
= 50 = (7 + 4)R (pumngn = 7)
22 + 28 .
= 50 = (f)R(takmg7as L.C.M onR.H.S)

= 50x7 = 50R

50x7 R
=3 =
50

= R=7cm — eqn2

2
Area odf a secotor = 220 X TR

90
= Area of quadrant = %50 " n(7%) (putting the value of 8 amd R)

491 22
= Area of the quadrant = —— (pm m = 7)

4

49 x 22
4 x7
7x11

= Area of the quadrant =

= Area of the quadrant =

.. Area of the quadrant = 38.5 cm?
Area of the quadrantis 38.5 cm 2.
Question: 50

Given the radius of the circle = 42 cm

Central angle of the sector =6 = 90°

Area ofthe minor segment = Area of sector — area of the right angle triangle

A B
Area of the sect 0 R?
ea of the sector = 360xn
90 .
Area of the sector = 360 X 1(107) (putting the values of 8 and R)
100
= Area of the sector = = (putm = 3.14)
100 x 3.14
= Area of the sector = — 7

= Area of the sector = 25x3.14

.. Area of the sector = 78.5 cm?— eqnl

CLASS24



Area of triangle = %x base x height CLA5524

1
= Area oftriangle = 2 x 10 x 10

.. Area of triangle = 50 cm2— eqn?2

Area of the minor segment=78.5 - 50 (from eqnl, eqn2)

.. Area of the minor segment = 28.5 cm?

Area of the minor segment is 28.5 cm2.
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