Chapter : 18. AREA OF CIRCLE, SECTOR AND SEGMENT

Exercise : 18A

Question: 1

The difference be

Solution:

Given:

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

Let the radius of the circle be T’.

Circumference of the circle = 2nor

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

2x§xr—r=37

44
?xr—r=37

‘(44 1) 37
I 7 =

37 37
— XTI =
7

r=37x L
a7

r=7cm
. . . 22
.". Circumference of circle = 2 x = x 7

=2 x 22

=44 cm

Hence the circumference of the circle is 44 cm.
Question: 2

The circumference

Solution:

Given:

Circumference of circle = 22 cm

Let the radius of the circle be ‘r’.

".* Circumference of circle = 2nr

C.22=2X0OXr

=22=2x¥xr

=22 x L x1t
22 2

I
-
]
=

orr =

B3| =

" Area of circle = mr?

.". Area of its quadrant = :t r?



Hence the area of the quadrant of the circle is g cm.

Question: 3

What is the diame

Solution:

Given:

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

. Diameter = 2 X radius

.. Radius of C1, r| = % =5 cm
and Radius of Cy, ry = % =12 cm

" Area of circle = or? ...... (ii)

.. Area of Cq = mir{?

=25 x5
T

=22 w25
T

55

=—Cm2
7

Similarly, Area of Cy = mry?

=2—f><12><12

= 22/7 x 144
7
.. Using equation (i), we have

550 2168
Area of C =% + —

3718
= m2

Now, using equation (ii), we have

, 3718

s = ——
7

22 2 _ 3718

7 7

3718 7
r‘2 =

7 22
r’ = 169
r=./169
r=13cm

= Diameter =2 X r

=2x13



= 26 cm

Hence, the diameter of the circle is 26 cm.

Question: 4

If the area of a

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 = nr?

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

or? = 2 x 2mr

nr? = 4mr

r=4cm

"." Diameter = 2 x radius

.. Diameter =2 x 4

= 8 cm

Hence, the diameter of the circle is 8 cm.

Question: 5
What is the perim
Solution:

Given:

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

. 523

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
Find the length o
Solution:

Given:

Diameter of circle = 42 cm



= Radius of circle = % cm =21 cm
Angle subtended at the centre = 60°

" Length of arc = 2 x2mr
360

=50 v 2 xZx21
360 T
=22 cm

Hence, the length of the arc is 22 cm.

Question: 7

Find the diameter

Solution:

Given:

Let the two circles with radii 4 cm and 3 cm be C; and C, respectively.

=ry=4cmandry, =3cm

Area of circle, C = Area of C; + Area of C; ...... 6]
" Area of circle = mr? ...... (ii)
.. Area of Cq = miry2
=2 4 x 4
7
=2 x 16 =22 cm?
7 7

Similarly, Area of Cy = mry?2

=22x3x3
7
22 198
=2 x9=""cm?
7
So, using (i), we have
352 |, 198 _ 550 2

Areaof C==—=+_""="""cm
7 7 7

Now, using (ii), we have

r=v25 =
r=5cm

" Diameter = 2 X radius

.. Diameter =2 x5 =10 cm

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
Find the area of

Solution:



Given:
Circumference of circle = 8

*." Circumference of a circle = 2ur

.~ 8m = 2nr

r=4

"." Area of circle = nr?

. Areaofcircle=n x4 x 4

= 161

Hence, the area of the circle is 16m.

Question: 9
Find the perimete
Solution:

Given:

Diameter of the semicircular protractor = 14 cm

Radius of the protractor = % cm =7 cm

"." Perimeter of semicircle = ir + d

.". Perimeter of semicircular protractor = % X7+14=22+14

= 36 cm

Hence, the perimeter of the semicircular protractor is 36 cm.
Question: 10

Find the radius o

Solution:

Given:

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

*." Perimeter of circle = 2nr and Area of circle = nr?

.. Using (i), we have

20r = mr?

mr2
2 ==
2nr

2=rorr=2

Hence, the radius of the circle is 2 cm.

Question: 11

The radii of two

Solution:

Given:

Radius of one of the circles, C; = 19 cm =1
Radius of the other circle, C; =9 cm =1y

Let the other circle be C with radius ‘r’.

Circumference of C = Circumference of C; + Circumference of Cj ............ i



. Circumference of circle = 2ur

.. Circumference of C; = 2nr; = 2 X % x 19 =

and Circumference of Cy = 2nry = 2 X % X9 =

Using (i), we have

g3e 396 1232
omr = 236 4 3% _ 1232
7 7

Hence, the radius of the circle is 28 cm.

Question: 12
The radii of two
Solution:

Given:

Radius of one of the circles, C;1 = 8 cm =1y

Radius of the other circle, C, = 6 cm =y

Let the other circle be C with radius ‘r’.

Area of C = Area of C; + Area of Cy ...... i

" Area of circle = rir?
.. Area of Cq = mr;? =§ X 8 x 8 =¥
and Area of C, = miry? =$x 6 x 6=¥

Using (i), we have

="yl =2
T 7 T

22 2 _ 2200

T Vi

r2 =229 o7 — 100
T 22

r2 =100

r=v100=10orr=10

Hence, the radius of the circle is 10 cm.

Question: 13

Find the area of
Solution:

Given:

Radius of circle = 6 cm
Angle of the sector = 30°

.. 8
." Area of sector = o0 X Tr?

=22 x314x6x6
260

836

396



=3 x 3.14 = 9.42 cm?

Hence, the area of the sector is 9.42 cm2.

Question: 14

In a circle of ra
Solution:

Given:

Radius of circle = 21 cm

Angle subtended by the arc = 60°

" Length of arc = 2 x2mr
360

=50 x2x%2x21=22cm
360 7

Hence, the length of the arc is 22 cm.

Question: 15

The circumference

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 = 2nr

.". Circumference of C; = 2nry

and Circumference of C, = 2nry,

Multiplying both sides by ‘', we get

111'3 9
" Area of circle = mr?

AreaofC, 4
=>_— 1=
Area of Co 9

Hence, the ratio between the areas of C;_and C is 4:9.
Question: 16

The areas of two

Solution:

Given:

Ratio of areas of two circles = 2:3

Let the two circles be C; and C, with radii ‘T’ and ‘ry’.



" Area of circle = mr?

.. Area of C; = miry 2
and Area of C, = 1ir,2
i ¢

111'3 9

1‘3 9

Taking square root on both sides, we get

ry
=— =
rs

Sl

U

|

I
Wk

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

mry, _ 2
v, 3

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

2mry 2
2mnry - E

As Circumference of circle = 2nr

Circumference of G,
=

2
Circumference of G, E

Hence, the ratio between the circumferences of C; and Cj_is 2:3.

Question: 17

A square is inscr

Solution:

Given:

A square is inscribed in a circle.

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

= The length of the diagonal = 2r

Length of diagonal

" Length of side of square = =
J

[ 3%}

.". Length of side of square = == = V2r

al

[ 3%}

=

Area of square = side x side = x x x = V2r X V2r = 2r?

Area of circle = nr?

. . Area of circle -2 T
Ratio of areas of circle and square = ———— =T = —
Area of square 22 2

Hence, the ratio of areas of circle and square is m:2.
Question: 18

The circumference



Solution:

Given:

Circumference of circle = 8 cm
Central angle = 72°

".* Circumference of a circle = 2nr

S.2or =8

2

Question: 19

A pendulum swings

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 = 2 x 2nr

360
.. We have,

— x 2uar = 8.8

30 x2x3.14xr=28.8
360

360 1 1
r=288x =2 w=-w—
20 27 3.14

r=16.8 cm

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

The minute hand o

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.

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 sector made.

.. 8
. Area of sector = X r?

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

Hence, the area swept by it in 20 minutes is 235.5 cm?Z.

Question: 21

A sector of 56°,

Solution:

Given:

Angle of the sector = 56°

Area of the sector = 17.6 cm?
Let the radius of the circle be T’.

.. 8
. Area of sector = X r?

r? = 36
r=+v36
r=6cm

Hence, the radius of the circle is 6 cm.

Question: 22

The area of the s

Solution:

Given:

Radius of the circle = 10.5 cm
Area of the sector = 69.3 cm?

.. 8
. Area of the sector = oo X r?

693 =2 x22%x105 x 10.5
360 T

0 =69.3 x 360 x — x - x_L
22 105 10.5

6 =72°

Hence, the central angle is 72°.
Question: 23

The perimeter of

Solution:

Given:

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

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



" Length of arc = % X 2r X 2m0r
.. Perimeter of sector =2 xr + % X 2r X I
8
=2r x [1 + — x 1]
a0
31 =2x6.5 % [1+-— x 22
360 7

31 =13 x [1 + -2 x 23
360 T

31 a8 22
=14+ —x=
13 360 7
31, _ 8 22
13 360 7

.. 8
." Area of sector = — x Or
360
.. using (i), we have
12 7 1 22
Area=—"x 360 Xx - X — X=X 6.5 X 6.5
13 22 aed 7

=18 x 3.25 = 58.5 cm?

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

Question: 24

The radius of a c
Solution:

Given:

Radius of circle = 17.5 cm

Length of arc = 44 cm
" Length of arc = 2 x2nr
360

.'.44=ix2x£x17.5
360 7

0 =44 x 360 x21x L x2L
2 22 17.5

0=22=144°
17.5

8
Now, Area of sector = e X TIr2

=21 %22 4175 x 17.5 = 385 cm?
260 T

Hence, the area of the sector is 385 cm?2.

Question: 25

Two circular piec

Solution:

Given:

Length of the rectangular cardboard = 14 cm

Breadth of the rectangular cardboard = 7 cm



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

r=-cCcm

B3| =

"." Area of circle = nr?

.". Area of two circular cut outs = 2 x mr?

=2><Exzxz
7 2 2

=11 x 7 = 77 cm?

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

Hence, the area of remaining cardboard is 21 cm?,
Question: 26

In the given figu

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 cm

Area of square = side X side

=4 x4 =16 cm?

Area of 2 circles = 2 X mr?

=2x2x1x1=22cm?
7 7
"." Area of shaded region = Area of square - Area of 2 circles

=16-%
7

Hence, the area of shaded region is 9.72 cm?2.

Question: 27
From a rectangula
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

40 cm
A B
."J...
/
i
/
)
28 ¢m [
\ 14 cm
\.\.
LY
\.
R
D i

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

= 1120 cm?

.o .« . 1
. Area of semicircle = EHr2

. .. 1 22
.". Area of semicircular cut out = 3 X = x 14 x 14

=22 x 14 = 308 cm?

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 cm2,
Question: 28

In the given figu

Solution:

Given:

Side of square = 7 cm

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

" Area of circle = mr?

.. Area of a quadrant = :t 2

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

Hence, the area of the shaded region is 10.5 cm?2,

Question: 29
In the given figu
Solution:

Given:



Radius of circle = 7 cm

Let the sectors with central angles 80°, 60° and 40° be S, S,, and S3 respectively.
Then, the area of shaded region = Area of S; + Area of Sy + Area of Sz ....ceevviiniiiniinninnns. i

.. 8
. Area of sector = X r?

.'.Areaof81=ﬂx2x7x7
360 7

308
= — sz
9

Similarly, Area of Sy = % X % X7 x7

andAreaofS3=ﬂx£x7x7
360 7

154
9

Thus, using (i), we have

. 308 154 154
Area of shaded region = 5t % + %

_ 6l +462 + 308
18

=222 — 77 cm?2

Hence, the area of shaded region is 77 cm?,
Question: 30

In the given figu

Solution:

Given:

Radius of inner circle = 3.5 cm

Radius of outer circle = 7 cm

£POQ = 30°

Let the sector made by the arcs PQ and AB be S; and S, respectively.
Then, Area of shaded region = Area of S| - Area of S, ............. 6]

.. 8
. Area of sector = e X Tr?

.'.Areaof81=ﬂ><§x7x7
360 7

71

sz
6

Similarly, Area of S, = % X % x 3.5 x 3.5

Thus, using (i), we have

. 7777
Area of shaded region = — - —
& 24
_ 308-77
24



. < TT
Hence, the area of shaded region is — cm?2,

Question: 31

In the given figu
Solution:

Given:

Side of square = 14 cm

Diameter of each semicircle = 14 cm

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

"." Both the semicircles have same radius.

.". We consider one circle of radius 7 cm.

Area of shaded region = Area of square - Area of circle ........... 1)
Area of square = side X side

=14 x 14 = 196 cm?

Area of circle = nr?

=2—;'><7><7=22><7=154cm2
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

In the given figu

Solution:

Give:

Radius of the circle = 42 cm

Central angle of the sector = ZAOB = 90°

Perimeter of the top of the table = Length of the major arc AB + 2 X radius ...................... @)

_ (360-8)
360

Length of major arc AB X 21T

_ (360-90)

x 2 x 22 x 42
360 T

=270 % 2 x22x6
260

§x264=3x66=1980m

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
In the given figu

Solution:



Given:
Side of square = 7 cm

Radius of each quadrant = 7 cm

Area of square = side x side = 7 x 7 = 49 cm?

"." Area of quadrant = i r?

.. Area of 2 quadrants = 2 x i X Tr?

I x7x7
2 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?2

Question: 34

In the given figu
Solution:

Given:

Radius of Circle = 3.5 cm
OD =2 cm

" Area of Quadrant = :t r2

.". Area of Quadrant OABC =:t X % X 3.5 x 3.5

= 9.625 cm?

"." Area of Triangle =$ x Base x Height
.. Area of A COD =§ x 3.5 x2

= 3.5 cm?
Area of Shaded Region = Area of Quadrant OABC - Area of A COD

= 38.5 - 3.5 = 35 cm?

Hence, the area of shaded region is 35 cm?,

Question: 35

Find the perimete
Solution:

Given:

Side of square = 14 cm

Diameter of semi circle = 14 cm
. .. 14
= Radius of semi circle == =7 cm
2
" There are 2 semi circles of same radius.

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

So,



Perimeter of 2 semicircles = Perimeter of circle = 2nr
=2x2x7

7
=2 X 22 =44 cm

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

In a circle of ra

Solution:

Given:

Radius of the circle = 7 cm

Diameter of the circle = 14 cm

Here, diagonal of square = 14 cm

diagonal

"." Side of a square =

—

\.,'2

= Side == = 7V2 cm

14
vz

= Area of square = side X side
= T7V2 X 7V2

=49 x 2 = 98 cm?

Area of circle = nr?
=2—;x7x7=22x7=154cm2

Thus, the area of the circle outside the square

= Area of circle - Area of square = 154 - 98 = 56 cm?

Hence, the area of the required region is 56 cm2.

Question: 37

In the given figu

Solution:

(i) Given:

Diameter of semicircles APB and CQD = 7 cm

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

Diameter of semicircles ARC and BSD = 14 cm

= Radius of semicircles ARC and BSD = % cm=7cm=ry

Perimeter of APB = Perimeter of CQD

Area of APB = Area of CQD .............. 1)
Perimeter of ARC = Perimeter of BSD

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

"." Perimeter of semicircle = mr ............... (iii)

.. Perimeter of APB = niry



2
7

[ 3%}

=11cm

X

[ ]

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

Perimeter of ARC = nry
= % X 7=22cm

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.

(ii) Now,

.. . 1 .
." Area of semicircle = 3 2 e, (iv)

.. Area of APB = ; nr; 2

22
7

7
4

=1

2

==X X -X=-=

cm

P | e
[ ]
[ ]

Then, using (i), we have

Area of CQD = ? cm?

Now, using (iv), we have

Area of ARC = ; mr,2
=§><%><7><7=11><7=77cm2
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)
=77-2)+ @77-5)
4 4

=)+ =) ==+ =22 =1155cm?

Hence, the area of the shaded region is 115.5 cm?,
Question: 38

In the given figu

Solution:

Given:

Diameter of semicircle PSR = 10 cm

10

= Radius of semicircle PSR = = S5cm=r1

Diameter of semicircle RTQ = 3 cm



= Radius of semicircle RTQ =2 = 1.5 cm = )

[ 3%}

Diameter of semicircle PAQ = 7 cm
= Radius of semicircle PAQ = g =3.5cm=r3

"." Perimeter of semicircle = nr
.. Perimeter of semicircle PSR = iy
=3.14 x5=15.7cm

Similarly, Perimeter of semicircle RTQ = nr,

=3.14 x15=471cm

and Perimeter of semicircle PAQ = mirg

= 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

In the given figu

Solution:

Given:

OA = Side of square OABC = 20 cm

"." Area of square = Side x Side

.. Area of square OABC = 20 x 20 = 400 cm?

Now,

"." Length of diagonal of square = v2 x Side of Square

.. Length of diagonal of square OABC = v2 x 20 = 20v2 cm
= Radius of the quadrant = 20v2 cm

" Area of quadrant = i r?

.. Area of quadrant OPBQ =i x 3.14 x 20vV2 x 20v2

= 3_:“ x 400 x 2
= 3.14 x 200 = 628 cm?
Area of shaded region = Area of quadrant OPBQ - Area of square OABC = 628 - 400 = 228 cm?

Hence, the area of the shaded region is 228 cm2.

Question: 40
In the given figu
Solution:
Given:

AO =0OB



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

Let the diameters of semicircles AQO and APB be ‘x;’ and ‘xy’ respectively.
Then, using (1), we have

AO = OB

Also, AB = AO + OB = AO + AO = 2A0

= Xy = 2X1

So, diameter of APB = 2x;

and diameter of AQO = x;

Radius of APB = x4

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

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

"." Perimeter of semicircle = or

2 ¥ _ 1lx,

. . .. 2
.". Perimeter of semicircle AQO = == x ; cm
7

22K, cm

Perimeter of semicircle APB = 22 x X] =
7

Now, using (iii), we have

40 = 11x, + 22y + X1
7 7

40 = 11x, +22x) +7x,y
7

40 x 7 = 40%;

280 = 40x;

X1 = o 7 cm

.. using (ii), we have

Radius of APB =7 cm =13

And Radius of AQO =g cm=3.5cm=ry
Now,

2

.« . . 1
. Area of semicircle = 3 ar

.. Area of semicircle APB = ; 1T, 2

=§x2_:x7x7=11x7=77cm2
Similarly,

Area of semicircle APB = 2 r,2
2

=§ X % x 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



Find the area of

Solution:

Given:

Circumference of circle = 44 cm
Let the radius of the circle be T’ cm
"." Circumference of circle = 2nr
.44 = 2nr

44 22

Z=Zxr
2 7

r=22x-L-=7cm
22

Now, Area of quadrant = i X TIr?

=1x2Zx7x7
4 7

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

In the given figu

Solution:

Given:

Side of square = 14 cm

Let the radius of each circle be ‘T’ cm
Then, 2r + 2r = 14 cm

4r = 14 cm

14 _

r=—
4

B3| =

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

" Area of circle = nr?
.". Area of 4 circles = 4 x mr?
=4 X E X E X E

7 2 2

=22 x 7 = 154 cm?

Area of shaded region = Area of the square - Area of 4 circles
=196 -154

= 42 cm?

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

Question: 43

Find the area of

Solution:

Given:

Length of rectangle = 8 cm



Breadth of rectangle = 6 cm

Area of rectangle = length x breadth
=8 X 6 = 48 cm?

Consider A ABC,

By Pythagoras theorem,

AC?2 = AB? + BC?

=82 +62=64+ 36 =100
AC =v100 = 10 cm
= Diameter of circle = 10 cm

. . 10
Thus, radius of circle = 5= 5cm

Let the radius of circle ber = 5 cm

Then, Area of circle = mr?

Area of shaded region = Area of circle - Area of rectangle
= 78.57 - 48

= 30.57 cm?

Hence, the area of shaded region is 30.57 cm2.
Question: 44

A wire is bent to

Solution:

Given:

Perimeter of square = Circumference of circle ...................

Area of Square = 484m?

Let the side of square be x’ cm.
"." Area of Square = side X side
S.484 =x X x

x2 = 484

X = V484 = 22cm

"." Perimeter of square = 4 X side
=4 x 22 =88 cm

.. Using (i), we have
Circumference of circle = 88 cm
Also, Circumference of Circle = 2nor

2nr = 88

2x%2 xr=288

7
r=88x2ix_
2 22

r=2x7=14cm



Area of Circle = nr? = % x 14 x 14

=22 x2x 14 =616 cm?

Hence, the area of Circle is 616 cmZ2.

Question: 45
A square ABCD is
Solution:

Given: Radius of circle =r

Diagonal of Square = 2r

length of diagonal

"." Side of Square = 5
J

. Side = £ = v2r
V2

Area of Square = Side x Side

= v2r X V2r

= 2r?

Hence, the area of square is ‘2r?’ square units.
Question: 46

The cost of fenci

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? = Rs. 0.5/m?
Let the radius of circular field be ‘r’ and the length of the field fenced be ‘x’ m.

Then, 25 x x = 5500

x=f?=m0m

*." Circumference of circular field = 2nr
.. 220 = 20or

n0=2x§xr

220x7
r =

2x22
r=35m

Area of the circular field = nr?

=§x35x%

=22 x5 x%x 35



= 3850m?
Now, cost of ploughing the field = Rate of ploughing the field x Area of the field = 0.5 x 3850
= Rs. 1925

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

Question: 47

A park is in the

Solution:

Given:

Length of the rectangular park = 120 m

Breadth of the rectangular park = 90 m

Area of the park excluding the circular lawn = 2950m?

Area of the rectangular park = length X breadth

=120 x 90

= 10800m?

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

= 7850m?

2

. Area of circle = or

. 7850 = 3.14 x r?

r2 =723 = 72500
3.14
r =v2500 =50 m

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

Question: 48
In the given figu
Solution:
Given:
OP=21m=r1g
OR=14m=ry

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

Then, Area of flower bed = Area of Q; - Area of Q,

" Area of Quadrant = :t r2

.. Area of Q1 = i 1r; 2

Similarly, Area of Q, = i 1r,2



Thus, Area of flower bed = % - %

= 3295 = 192.5 m?2

Hence, the area of the flower bed is 192.5 mZ2.

Question: 49

In the given figu

Solution:

Given:

AC =54 cm

BC=10cm

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

" Area of Circle = mr?

.. Area of Bigger Circle = nr;
= % x 27 x 27

_ 16038
7

sz

Similarly, Area of Smaller Circle = mr,?

=2—;x22x22

10648 o
= cm
7

cm?

Hence, Area of Shaded Region is 770 cm?2,
Question: 50

From a thin metal

Solution:

Given:

AB | CD

4BCD = 90°

AB=BC=3.5cm =EC

DE =2 cm

DC=DE+EC=2+35=55cm

Area of Trapezium = ; x Sum of Parallel Sides x h

=§><(AB+DC)><BC



; x (3.5 + 5.5) X 3.5

X 9 x 3.5

P | e

= 15.75 cm?

Area of Quadrant BFEC =:t x r? =2 x % x 3.5 X 3.5

:
4
= 9.625 cm?

Thus, Area of remaining part of metal sheet

= Area of Trapezium - Area of Quadrant BFEC

=15.75 - 9.625 = 6.125 cm?

Hence, the area of the remaining part of metal sheet is 6.125 cm?2,

Question: 51

Find the area of
Solution:

Given:

Radius of Circle = 35 cm
£ZAOB = 90°

.. 8
." Area of Sector = e X T2

=22 x22x35x%x 35
260 T

_ 1925
p

cm?

" A AOB is right-angled triangle.

.. Area of A AOB =§ x OA x OB

=§x35x35

_ 1225 9

cm

Now, Area of Minor Segment ACB

= Area of Sector - Area of AAOB

1923 1225 700
= 2222 2 =% = 350 cm?

Area of Circle = nr
=22 x 35 x 35
7
=22 %x5x35
= 3850 cm?
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?2.

Exercise : 18B

Question: 1

The circumference



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.
And we know, Perimeter or circumference of circle = 2nr
Where, r = Radius of the circle

Therefore, 2nr = 39.6

39.6
=T =——
21

(put value of m = 22/7)

39.6
=T = ———

22
ZXT

On rearranging we get,

39.6 X 7
T 2x%x22

277.2

r =

44
=r=6.3cm
So, the radius of the circle = 6.3 cm

And we also know, Area of the circle = nr?

Where, r = radius of the circle
= Area of the circle = 11(6.3)2

(putting value of r)
22 6.3

- 7 ( . )
22

= = (6.3 x 6.3)

22 39.69
= —x39.
7

= 22x5.67
= 124.74 cm?

The area of the circle = 124.74 cm?.
Question: 2

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 are circumference or perimeter of the given circle.

Given the area of the circle = 98.56 cm?

And we also know, Area of the circle = nr?

Therefore, nr? = 98.56

, 9856
=1 = —
s

(put value of m = 22/7)



.2 .

]

On rearranging we get,

,  98.56%7
=1 = —
22
,  689.92
= 1< =
22

= r? = 31.36

= r =+v31.36

=r=5.6cm

So, the radius of the circle = 5.6 cm
And we know, Perimeter of circle = 2nor
(put value of )

= Circumference or Perimeter of circle = 21(5.6)

5 22 56 ; 22
= W — O, = —
7 (putm 7)

2%22%x56
B 7

246.4

7
= 35.2 cm

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 = 2nr — eqn2

Where r = radius of circle

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

=T =5 — eqn3
2 q

Put value of circumference in equation 1 from equation 2
=2nr =d + 45 - eqn4d

Put value of r in equation 4 from equation 3
d

= 2T (E) =d+ 45

=nud =d + 45

=nd-d=45

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

g 45 ; 22
= d=—— (nowputm = —
T[_l( p 7)



45
= d = 55— (taking 7 as LCM in denominator)
7
45
i
7

= d =

On rearranging, we get

45 x 7
—] =
15
q 315
BT
=d=21cm

Therefore, the diameter of the circle is 21 cm.
Thus, the radius of the circler = g (from equation 3)

21
2

=r=10.5cm

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

22
= Circumference or Perimeter of circle = 2m(10.5) (putm = 7)

2 2 10.5

= LX—X .
7
2x22x105

7
462

7

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

In this question the wire is first bent in the shape of square 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 square and that of circle will be equal.

a
—

Let the square be of side ‘a’ cm and radius of the circle be ‘T’

Given the area enclosed by the square = 484 cm?

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

Area of the square = a2

= a2 =484



= a =v484

=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 = 2nr - eqn3

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

2ur = 88
88 ; 22
=r1r =—(putm = —
o (P 7)
838
= ' = —F=
22
X7

On rearranging,

88 x7
=T =
2x22
616
=T = —
44

=r=14cm
So, the radius ‘r’ of the circle is 14 cm.

Area of circle = nr?

Where r = radius of the circle

= 1(142)

22 22
=5 X 14 x 14 (putm = 7)

22 x 14 x 14
-—

= 4312/7

= 616 cm?

Area of the circle is 616 cm?.
Question: 5

A wire when

Solution:

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.

F Y
v



Let the equilateral triangle be of side ‘a’ cm and radius of the circle be T’.

’

Given: Area enclosed by equilateral triangle = 123v3 cm?

—

Also, we know that Area of equilateral triangle — X242
4

Where ‘a’ = side of equilateral triangle

3
= S-a® = 121V3
, 12143
= 3° =
V3
4
, 121V3x4
= a = —F=
V3
,  484V3
= 3° =
V3
= a = V484

=a=22cm

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

Also, circumference of the circle
Perimeter of equilateral triangle
=3 x 22

= 66 cm - eqn2

Perimeter of equilateral triangle — eqnl

3 X side

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

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

20r = 66
66

= I’ = —
21

(put m = 22/7)
66

=T =—7F5
22

On rearranging,
66 X 7
S 2x22

462
T 44

=r=10.5 cm

So, the radius ‘r’ of the circle is 10.5 cm.

Area of circle = mr?

Where r = radius of the circle

= Area of circle = m(10.52)

22
= Area ofcircle = - % 10.5x 10.5 (putm = =)



22 % 10.5 X 10.5
B 7

24255
7

= 346.5 cm?

Area of the circle is 346.5 cm?2.
Question: 6

In this question the length of chain used as boundary of the semicircular park is the perimeter of
the semicircular park. By using this we will first calculate the radius of the semicircular park and
then area of semicircle consequently.

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 = nr

Where r = radius of semicircle

=ur = 108
108
=T =—
i

(put m = 22/7)

108
22
7

= I’ =

On rearranging,

108 x 7
=T = —
22
756
=T = —
22
=r=34.46 m

Therefore, radius of semicircle is 34.36 m
P -2
As, Area of semicircle = ™= — gqn1
2

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

n(24.36%)
2

Area of semicircle —

(put m = 22/7)

22 X 34.36 X 34.36

7
2

On rearranging,
22 %X 34.3636 X 34.3636
B 7x2

25973.4112
B 14

= 1855.63 m?

The area of the semicircular park is 1855.63 m2.



Question: 7
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 ‘ry’ cm and circumference be ‘C1’ and ‘Cy’
respectively.

Also, circumference of circle = 2nr
Where r = radius of the circle

Cq1 = 2mry and Cy = 211y

ry +ry=7-eqnl
Cy-Cy=8—-eqgn2

(Note: Her it is considered that r;>ry)
We can rewrite equation 2 as,

2nrq - 2nry = 8

= 2mn(r; -rp) =8

(taking 2o common from L.H.S)

3
=TI —I; = o - eqn3
8
= TI; —I; = R E
7
8x7
= TI; —I; = 44
56
- 11 1'2 - a
14
- 11 1'2 - H
14
=1 = 11 + r, — eqn3

Put the value of ry from equation 3 in equation 1

14

ﬁ‘l’ 1'2 + 1‘2 = 7
14

= 11 +2r, =7
14
= 21‘2 = T—E
‘ 77— 14
=M =y

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

63
- 21‘2 =H
63
=1, =
2 2x11
63
=TI, = -

22



Put value of ry in equation 3

14

Ty = — + 22 (from equation 3)
11 22
— r, = == (taking 22 as LCM on RH.S)
91
=1 =ocm
91
- ¢ = 2n(33)

(by putting value of rp)

2x22x%x91
T x22

2% 91
-7

= 182/7

= 26 cm
C, = 2m (E) (by putting value of ry)

22 63
= C1 = 2)(7)(5

2% 22 %63
T x22

2 % 63
-7

= 126/7

=18 cm
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 = nr? and Area of outer Circle = nR?
Wherer=12cmand R = 23 cm

Area of ring = Area of outer circle - Area of inner circle
Area o ring = nR? - nr? (put values of r & R)

= Area of ring = m(232) - m(122)

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

= Area of ring = (529 - 144)



22 X 385
B 7

8470

7
= 1210 cm?

Area of ring is 1210 cm?.

Question: 9

.

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 = nR? and,

Area of outer circle = nR’2

Area of path = Area of outer circle - Area of inner circle
= nR’% - nR? (put values of R & R)

= m(252) - m(17?)

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

= 11(625 - 289)

22
= Areaofpath = 7>< 336
(put m = 22/7)
= 7392/7
= 1056 m?

The area of the path is 1056 m2.
Question: 10

Consider the race track as shown below,

The inner and outer radius of track is ‘T’ cm and ‘R’ cm respectively.

Let inner and outer circumference be ‘C;’ and C,’ respectively.

C; =352 m and Cy = 396 m.



We know,

Circumference of circle = 2nr
Where r = radius of the circle
Cq =2mnrand C, = 2nR

= 2nr = 352 and 2oR = 396

352 R 396 ( ; 22)
— = — = — [ p—
I I dan putT 7
352 iR 396
= I' = dall =
2 ® E 2 b'Y 2

On rearranging,

352 x 7 396 x 7

== Sy WdR = oo
2464 2772

= I = 44 andR=?

=>r=56mand R=63m

So, the width of the race track =R -1,

= Width of the race track = 63 - 56

= Width of the race track = 7 m

Area of race track = area of outer circle - area of inner circle
= Area of track = nR? - nr? (put values of r and R)

= Area of track = m(632) - n(562)

= Area of track = (632 - 562) (taking n common from R.H.S)
= Area of track = (3969 - 3136)

= Area of track = m1x833

22 22
= Area oftrack = - % 833 (putm = 7)

=22x119
= 2618 m?

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

Question: 11

150°

A
Consider the circle shown above,

Given radius of the circle = R = 21 cm = eqnl

And angle of the sector = 6 = 150°-> eqn2



Length of arc of a sector = %} x 2mR — eqn3

Where ‘R’ = radius of sector (or circle)
6 = angle subtended by the arc on the centre of the circle

Put the values of R and 6 from equation 1 and 2 in equation 3
L h ofar 150 2m(21) t 2
= Length ofarc = 360x i (putm = 7)

150 5 22 0t
=360 X7

150 X 2 X 22 x 21
B 360 x 7

= 138600/2520

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

Where ‘R’ = radius of sector (or circle)
6 = angle subtended by the arc on the centre of the circle

Put the values of R and 6 from equation 1 and 2 in equation 3

= Area of sector = 0 x m(21%) (putm = =)
360 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,
We know , Area of sector = %} x TR? — eqgnl

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 = 6

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

69.3 0 (10.5%) (put 22
= 69. —36O><1T S5%) (putm = 7)

69.3 0 22 10.5x 105
= 693 = — X — . .
3£§=(Zl><7'>< X

0 x22x105x 105
360 x7

= 693 =



(o5 _ 024255
= 972 T o500

69.3 x 2520 o
24255

174636
— =
24255

=0 = 72°
The central angle of the sector is 72°.

Question: 13

Consider the Circle shown above,

We know, Length of arc of sector = %} x 2nR — eqnl

Where R = radius of circle and 6 = central angle of the sector

Given, Length of arc = { = 16.5 cm and 6 = 54°. Let the radius be x cm

Put the values of { and 6 in equation 1

54 22
= 165 = ﬁXZTrx (putm = 7)
54 x2x22xX
= 16.5 = 360 x 7
2376 X x
= 165 = 2590

On rearranging

16.5 X 2520
2376 B

41580
2376

X

=x=17.5cm
Also, we know circumference of the circle = 2nR
= Circumference of the circle = 2nx (put value of x in this equation)

= Circumference of the circle = 211(17.5)

22 22
= Circumference of the circle = 2 x = X 17.5 (putm = —)

7
_2x22x17.5
7
_ 770
7

= Circumference of the circle = 110 cm

Also, we know Area of the circle = nR2



= Area of the circle = mx2

= Are of the circle = m(17.52)

22 22
= Area of the circle - X 17.5 x 175 (putm = =)

7

22 x 175 x 17.5
7

67375
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 minor
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= —° x TR — eqn2
360

Where R = radius of the circle and 6 = central angle of the sector
Given, R = 7 cm and 6 = 90°
Putting these values in the equation 2, we get
Area of sector = 20 x (7%) (putm = E)
360 7

90 22 w7
“ 360 7 1%

9O x22x7T 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 = 2 » OA x OB % sinf

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

= Area of AAOB = 1/2X7X7 = %



= 24.5 cm?- eqn4
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 = nR? - Area of minor segment — eqn5

Put the value of R, and Area of minor segment in equation 5
=1(7%) - 14
=491 - 14

22 22
= Area of major segment = 7>< 49 — 14 (putm = 7)
= (22x7)-14
=154 -14
= 140 cm?

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

Question: 15

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 cm,
Length of chord AB = 12 cm

.. Central angle = 6 = 60° ("." AAOB is an equilateral triangle)

8
Length of arc = 360 X 2m(R) — eqnl

Where R = radius of the circle and 6 = central angle of the sector

Put the values of R and 6 in equation 1

60
= Length of minorarc = 360 % 2m(12) (putm = 3.14)

60 2x3.14x12
= - X4Xo. X
360

60 X2 % 3.14 x 12
B 360

2x3.14x 12
=

= 2x%x3.14%2

=12.56 cm



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

= Length of major arc = 75.36 - 12.56

= Length of major arc = 62.8 cm

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

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

60
— 2
= 360><1T(12 )

60 3.14 X 144
= - Xa. x
360

= 75.36 cm?— eqn2

V3
Area of triangle = = x a? (puta = 12cm)
E]
v3
= T x (122)

V3
= Area oftriangle = Tx 144

= Area of triangle = 1.73x36

= 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?

Length of major arc is 62.8 cm and of minor arc is 12.56 cm and area of minor segment is 13.08
2
cm<.

Question: 16

A B

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,



r
A 5 cm N

. A

=

5 cm B

.
>

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 = 06 = Perpendicular = AD and Hypotenuse = AO = R
Given Radius of circle = R = 5v2 cm

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

AD
sin@ = 0 (put values of AD and AO)

e

= sinf = =
5v

b3l
sl -

= sinf® = sin45°

1
as sin4h°* = —
( NG

=0 = 45°

. ZAOD = 45°

1
Thus we can say ~ AOB = 90° (As £AOD = ELAOB)

Area of minor segment = Area of sector - Area of right angle triangle

- eqnl

8
. - 2
Area of sector = 360><TL'R

Where R = radius of the circle and 6 = central angle of the sector

90
Area of sector = —— X Tr([S\E)z) (putm = 3.14)

360
90
= 360 x 3.14 x 50
314 x50
4

.. Area of sector = 39.25 cm?

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

.. height = base = 5v2 cm

Area of right angle triangle = 1/2 x5vV2x5vV2 = ? = 25 cm?

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



= Area of minor segment = 39.25 -25
= 14.25 cm?

Area of major segment = nR? - area of minor segment
2
Area of major segment = ﬂ(((B\ﬁ) )— 14.25

= 3.14 X 52 x 52 — 14.25

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

Area of major segment is 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 — eqnl

8
. - 2
Area of sector = 360><TL'R

Where R = radius of the circle and 6 = central angle of the sector

Area of sector — (42%) (put 22
rea of sector —360><TE (putm = 7J)

120 22 \Tea
=360 7~

.. Area of sector = 1848 cm?
Area of right angle triangle = 1/2xbasexheightxsin 6

Where 6 = central angle of the sector

1
Area of triangle = 2 X 42 % 42 % 5in120°

V3
(put the valuesin120° = 7)
Area of triangle = 1/2x42x42xv3/2
Area of triangle = (42x42xv3)/4
(put v3 = 1.73)

42 x 42 x 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?

Area of major segment = nR? - Area of minor segment

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

=Area of major segment = 22/7x42x42-1085.07

(put m = 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 cm?2.
Question: 18

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

0
. . 2
Area of sector = 360 X TR

Where R = radius of the circle and 6 = central angle of the sector

60
Area of sector = —— x m(30?) (putm = 3.14)

360

60
Area of sector = —— x 3.14 x 900
rea of sector = -

3.14 x 900
6

Area of sector

.". Area of sector = 471 cm?

V3
Area ofright angle triangle = Y X a®

Where a = side of the triangle

Area of triangle = v3/4x30x30

Area of triangle = v3/4x900

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

(put v3 = 1.732)

Area of triangle = (1.732x900)/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 = nR?2 - Area of minor segment

Put the value of area of minor segment and R in above equation

= Area of major segment = nmx(302%) - 81.3 (put 1 = 3.14)

= Area of major segment = 3.14x30%x30 - 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

In a circle of ra

Solution:

Given radius of circle = R = 10.5 cm

Let the area of major sector be ‘A’ and that of minor sector be Ay’

Ay
WA, = T - eqnl

We know, Area of circle = Area of major sector + Area of minor sector



= Area of circle = A} + A,

A
= Areaofcircle = A, + El — eqn2 (from equation 1)

We also know, Area of circle = nR?

Where R = radius of circle, put value of area of circle in equation 2.

(taking 5 as L.C.M on R.H.S)

6A,
= Tx105x105 = —*

22 10.5 x 10.5 64,

— ¥ DX o= —
-3 5

22 x 105 x10.5  6A,

- = —
7 5

6A,
= 22x105x15 = —

6A,
= 346.5 = ?

5 x 346.5

= G Ay

= 288.75 cm?

The area of major sector is 288.75 cm?.
Question: 20

In an hour the minute hand completes one rotation therefore in 24 hours the minute hand will
complete 24 rotations similarly the hour hand completes one rotation in 12 hours therefore in 24
hours it will complete 2 rotations. Now we have to just calculate the perimeter of the circle traced
by minute hand and hour hand and multiply it with the number of rotations of minute hand and
hour hand in 2 days respectively.

Length of short/hour hand = r = 4 cm

Length of long/minute hand = R = 6 cm

.". The perimeter of circle traced by short hand = p = 2nr - eqnl

.. The perimeter of circle traced by Long hand = P = 2nR - eqn2
Now put the value of ‘T’ and ‘R’ in the equation 1 and 2 respectively.
= p = 2n(4) & P = 20(6) (put o = 3.14)

=p=2x3.14x4 & P = 2x3.14%6

S.op=25.12cm & 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

Number of rotation of short hand 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



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

Total distance covered by short hand in 2 days = p X 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

Quadrant is a sector in which the central angle is 90 degrees, and this is the key to solve this
question. As we know the central angle of the sector so we can easily calculate the area of
quadrant by first calculating the radius of the circle as the circumference of the circle is given
and then applying the formula of area of sector.

So, we know Circumference of a circle = 2nR - eqnl
Where R = radius of the circle
Given Circumference of the circle = 88 cm, 6 = 90°

Put the given values in equation 1

w6 _ 252 un 22
= 2x=—x ==
7 ¥Rt =)
2% 22 x R
— 88 = ———

= 88 = (44xR)/7
= 88 = 44R/7
= (88x7)/44 = R
= 616/44 = R

=>R=14cm

0
Now we know Area of a sector = 360 % TR?

Put the values of R and 0 in the above equation

90
. . — 2
= Area of quadrant = 260 x m(14%)

90 22
= ﬁ)(7>< 14 % 14
_90x22x14x 14
360 x 7
_ 22x14x14 4312
4 %7 28
= 154 cm?.

The area of quadrant is 154 cm?.
Question: 22

Here the increase in the length of the rope simply means that there is increase in the radius of
the circle within which cow can graze. Now to find the additional area available for grazing can
be easily be found by simply subtracting the initial area available for grazing from the new area
available.



Initial radius = r = 16 cm
Increased radius = R = 23 cm

Additional ground available = Area of new ground - Initial area — eqnl
Initial area of ground = m(r?)

= Initial area of ground = m(162)

= Initial area of ground = 2561 — eqgn2
Area of new ground = nR?

= Area of new ground = 1'[(232)

= Area of new ground = 5291 - eqn3

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

= Additional area of ground available = 52911 - 25611

= Additional area available = (529 - 256)1 (Taking 1 common)

= Additional ground available = 273n

22
= Additional ground available = 273 x b

22
(putm = 7)

=(22%x273)/7
= 6006/7

= 858 cm?

The additional ground available is 858 cm?.

Question: 23

Here the horse is tethered to one corner implies or means that the area available for grazing is a
quadrant of radius 21 m. Now we need to find the area of this quadrant to find out the area
available for grazing and then subtract it from the total area of the rectangular field to obtain the
area left ungrazed.

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

]
- . . 2
= Area of quadrant/sector = 360 x TIR

Where R = radius of circle & 6 = central angle

Given R = 21 m and 6 = 90°

0
= Area available for grazing = 360 X TIR?

Put the given values in the above equation,

90
= Area available for grazing = 360 X m(21%)



(put o = 22/7)

90 22 sa1
~ 3607 *

90 X 22 x 441
T 360x7

= (22%x63)/4

= 1386/4

= Area available for grazing = 346.5 m?

Area left ungrazed = Area of field - Area available for grazing
= Area left ungrazed = 3640 - 346.5

= Area left ungrazed = 3293.5 m?

The area available for grazing is 346.5 m2 and area left ungrazed is 3293.5 m?2.
Question: 24

Here the horse is tethered to one corner implies or means that the area available for grazing is a
sector of radius 21 m with central angle as 60 degrees as the field is in shape of equilateral
triangle . Now we need to find the area of this sector to find out the area available for grazing and
then subtract it from the total area of the triangular field to obtain the area left ungrazed.

Given the side of field =a=12m

.. Area of field = Area of equilateral triangle

V3
= Area offield = - % a2
1.732
= Area offield = 7 X (12%)

1.732 x 144

= Area offield = 2
= Area of field = 62.352 m?
We know in an equilateral triangle all the angles are 60 degrees.

.". Area available for grazing = Area of the sector

]
- . " — —_— 2
Area of quadrant/sector = 360 X TIR

Where R = radius of circle and 6 = central angle of sector
Given R =7 m and 6 = 60°

Put the given values in the above equation,

60 22
= Area available for grazing = — x n(7?) (putﬂ = —)

360 7
=> Area available for grazing = 0 X 22 X 49
360 7
= Area available for grazing = w
360 x7
= Area available for grazing = 22; !
= Area available for grazing = %

= Area available for grazing = 25.666 m?



Area that cannot be grazed = Area of field - Area available for grazing

= Area that cannot be grazed = 62.352 - 25.666
= Area that cannot be grazed = 36.686 m?

The area that cannot be grazed is 36.656 m?2.
Question: 25

Here the 4 cows are tethered to each corner implies or means that the area available for grazing
is a quadrant of radius 25 m with central angle as 60 degrees as the field is in shape of square .
Now we need to find the area of this sector to find out the area available for grazing for all the
cows and then subtract it from the total area of the square field to obtain the area left ungrazed.

The reason why we have taken the radius as 25 m is , basically we have considered that each cow
is tethered to a rope which is equal to half of the side of the square as we had to maximize the
area each cow gets to graze without sharing thus the maximum radius within which a cow can
graze maximum unshared area is simply the half of the side of square.

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

= Area of field = a2

= Area of field = (502)

= Area of field = 2500 m?
We know in an square all the angles are 90 degrees.

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

]
- . " — —_— 2
Area of quadrant/sector = 360 X TIR

Where R = radius of circle & 6 = central angle of sector

Given R =26 m & 6 = 90°

0
= Area available for grazing for one cow = 360 X TIR?

Put the given values in the above equation,

0
x m(25%) (putm = 3.14)

= Area available for grazing for one cow = 360

90
= Area available for grazing for one cow = ——— x 3.14 x 625

~ 360
90 x 3.14 X 625
= Area available for grazing for one cow = 360
3.14 x 625
= Area available for grazing for one cow = — =z
1962.5
= Area available for grazing for one cow = 2

= 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?

Area left ungrazed = 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



= Area that cannot be grazed = 537.5 m?

The area left ungrazed is 537.5 m2.
Question: 26

Here in the given figure ‘O’ is the centre of circle on which three vertices of rhombus lie, this
implies that OP, OR are both radius of the circle. Also we know that in rhombus all the 4 sides are
equal in length. Thus OP, OR, PQ, RQ, they all are radii of circle. Also OQ is equal to radius of
circle. Now rhombus being a parallelogram therefore diagonal OQ will divide the rhombus into
two equal halves this means that the area of triangle OQR will be equal to half of the area of
rhombus. Also we can see that triangle OQR is an equilateral triangle and hence we can easily
calculate its area in terms of radius of circle and equate it to half of the area of rhombus and
calculate the radius of given circle.

Given Area of OPQR = 323 cm?
Let the radius of the circle = x cm

Now join OQ

e
Consider AOQR,
OQ=0R=RQ=xcm
= AOQR is an equilateral triangle

3
- Area of AOQR = Area ofan equilateral triangle = \'Tx a’ - eqnl

Where a = side of equilateral triangle

Also we know OQ is a 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 egn2) — eqn3

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

V3
= 32V3 = ZxTxaz (puta = x)

= 32¢/3 = — xx?

= 323 = — x x2

[}
2
Il

e

l
b
Il
y
2l



As every quadratic equation has two roots, similarly x% = 64 also have two roots i.e. x = 8 and x =
-8. As we know that ‘x’ represents radius of circle therefore it cannot be a negative value, hence
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
/ .,
/
.5 Q
1)
\ /
D R C

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

So, PR=10cm

- radius of inscribed circle = r = —

10
2

=T
=r=>5cm
.". Area of inscribed circle = nr? (put value of r in this equation)

= Area of inscribed circle = m(52)

22 22
= Area of inscribed circle = = X 25 (putm = 7)

22 x 25

= Area ofinscribed circle = 7

= Area of inscribed circle = 78.57 cm?

The area of inscribed circle is 78.57 cm?.

\__.\‘ P
D ™. TN

Consider the above figure, O is the centre of circle and ABCD is a square inscribed. Now OB and
OD 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 BC and DC i.e. 10 cm
= BD? = 10% + 107

= BD? = 200

= BD = v200

= BD = 10v2 cm

Now radius of circle = half of BD

-~ radius of circle = r = B;z—D

=r = (10v2)/2

=71 =>5/2cm

Hence Area of circumscribing circle = nr?

= Area of circumscribing circle = 3.14x5v2x5v2
(put m = 3.14 and r = 5V2 cm)

= Area of circumscribing circle = 3.14 x 50
= Area of circumscribing circle = 157 cm?
Area of circumscribing circle is 157 cm?.
Question: 28

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 T’.

Now we know OB and OC are radius of circle

So,0B=0C=r

.\\
R
{ /// I|
\ | % |
-\ ,_/' /4"’
. D
ot e

Consider ABDC right angled at D

~ H* = P? + B? (pythagoras theorem)

= BC? = BD? + DC? — eqnl

And we know BC = OC + OB

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

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

= 4r? = 2a?
2a’
—] 1‘2 = —
4
32
= 1’ = > = eqn2

Area of inscribed square = side X side

Areaa of inscribed square = a X a



Area of inscribed square = a%— eqn3
Area of circumscribing circle = nR? where R = radius of circle
= Area of circumscribing circle = nr?- eqn4

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

darea ofsquare

Put the values from equation 3 & 4 in above equation

. T
Ratio = —
a
3.2
X 7
= Ratio = 3
a
(from eqn 2)
Rati mxa® m
= Ratio = = —
2 xa? 2

So, Ratioism: 2
The ratio is m:2

Question: 29

A
L
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B F C

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

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

Therefore let AF = h cm

= £AFC = 90° and OF = 1/3 x AF

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

= h = 3xXOF - 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

2

Given area of circle = 154 cm

=mr? = 154

22 22
= 7><r = 154 (putm = 7)

154 x 7
22



=12 =149

=r=7cm

Therefore OF = 7 cm
= h = 3x7 (from eqn 1)
=h=21cm

we know area of an equilateral triangle = ¥2 y 42
4

where a = side of triangle

Also, Area of triangle = 1/2 xbasexheight
Equating both the areas we get,

V3

% 2—1><BC>»<AF
1 *% T3

Put the values of BC and AF

/3

A

—xa? = -xaxh

B ) d 2 d

:Exaz—Exaxm
4 2

(putting value of h = 21 cm)

V3 21
= g xa=—
21 x 4

— &= ZX\.’E

(rationalize it)

21 x4 %x+3
= 33 =—

ZX\.’EX\.@

42 x 3
= a=—5

= a=14v3cm

.. Perimeter of equilateral triangle = 3xside of triangle
= Perimeter of A ABC = 3x14v3 (put v3 = 1.73)

= Perimeter of AABC = 42x1.73

= Perimeter of AABC = 72.66 cm

The perimeter of triangle is 72.66 cm

Question: 30

In one revolution a wheel will cover a distance equal to its circumference, so in order to find the
number of revolutions we have to first calculate the circumference of the wheel and then divide it
with the total distance covered to find out the total number of revolutions

Given radius of wheel = r =42 cm
Circumference of wheel = 2R where R = radius of the wheel
= 21(42) (putting value of r)

2x22x42

Circumference of wheel = — = 264 cm

Therefore distance covered in one revolution = 264 cm



Total distance covered = 19.8 km = 1980000 cm

Total number of revolutions = n

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

1980000
264

=n = 7500

= N1 =

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 of revolutions in 1 hour = 45000

Distance covered in one revolution = Circumference of wheel
Distance covered in 1 revolution = 2nR (where R = radius of wheel)

Distance covered n 1 revolution = 2m(2.1)

22 22
Distance covered in one revolution = 2 x - x2.1(putm = 7)

=13.2m

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 covered 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’ cm

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

495000
2500

distance covered in one revolution =

= Distance covered in one revolution = 198 cm - eqnl
Also, Distance covered in one revolution = circumference of wheel
.". Distance covered in one revolution = 0D where d = diameter of wheel

22 xd

22
Distance covered in one revolution = - eqn2 (putﬂ = 7)

Equate equation 1 and 2 we get,

22xd 108
7 =
198 x 7
= d =
22

= d = 9x7



= d =63 cm

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 = nd

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

= 188.57 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 cycling is 15.839 km/hr

Question: 34

Given diameter of wheel of bus = d = 140 cm

d 140
So radius of wheel = R = 5=

Speed of bus = 72.6 km/hr

= 70 cm

.". 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 = 2nR
Distance covered by wheel in one revolution = 21(70)

(putting value of R)
22 22
= 2x - x 70 (putting value of Rand m = 7)

2x22x70
7

= 2x22%x10 =440 cm

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

121000 = 440x%(x)

121000
= X =
440

=>x =275




Number of revolutions made per minute is 275.
Question: 35

Given diameter of front wheel = d = 80 cm

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

D 200
so, Radius of front wheel = R = 2 = - = 100 cm

Distance covered by wheel in 1 revolution = Circumference of wheel

= Distance covered by front wheel = 2nr = 211(40)

= Distance covered by front wheel = 80n

.. Distance covered by front wheel in 800 revolutions = 80mx800

= Distance covered by front wheel in 800 revolutions = 64001 — eqnl
Similarly

= Distance covered by rear wheel = 2nR = 21(100)

= Distance covered by rear wheel = 200 - eqn2

Let the number of revolutions made by rear wheel to cover 64001 cm be “x”
o (x)x200m = 64001 (from eqnl and eqn?2)

64000
200m

= x = 64000/200

= X =

=x = 320

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

Question: 36

Here the distance between the center of circles touching each other is equal to the side of the
square. Therefore, we can say that the radius of ach circle is equal to the half of the side of the
square. 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 side of square = a = 14 cm
Central angle of each sector formed at corner = 6 = 90°
So, radius of 4 equal circles =r = a/2 = 14/2

.. Radius of 4 circles =r = 7 cm

G
Area of quadrant formed at each corner = 360 X TR?

where R = radius of circle

90
- . _ 2
= Area of one quadrant = 360 x 1(7%)

491
= cm? — eqgnl

Area of all the 4 quadrant = 4 x Area of one quadrant
491
= 4x e (fromeqn 1)

= Area of all 4 quadrants = 4911 - eqn?2



Also, Area of square = sidexside = axa = a% = 142 (putting value of side of square)

= Area of square = 196 cm?— eqn3
.. Area of shaded region = Area of square - Area of all 4 quadrants

= Area of shaded region = 196 - 491 (fromegn3 and eqn?2)

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

7
= 196 - (7x22)
=196 - 154
= 42 cm?

The area of shaded region is 42 cm?.
Question: 37

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 the square formed by joining the center of
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 =r = 5 cm
Central angle of each sector formed at corner = 6 = 90°

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

G
Area of quadrant formed at each corner = 360 X TR?

where R = radius of circle

90
- . _ 2
= Area of one quadrant = 360 x 1(5%)

(putting value of r and 0)

251
= cm? — egnl

Area of all 4 quadrants = 4xArea of one quadrant

25T
= 4% = (from eqn 1)

= Area of all 4 quadrants = 251 — eqn?
Area of square = sidexside = axa = a2

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

= Area of square = 100 cm?- eqn3

Area of shaded region = Area of square - Area of all 4 quadrants
Area of shaded region = 100 - 251 (from eqn3 and eqn?2)

=100 - (25%3.14) (put u = 3.14)

=100 - 78.5

= 21.5 cm?

The area of shaded region is 21.5 cm?.

Question: 38

Four equal circle



Solution:

B* ! C*)
N N

Here, first we join the centre of all adjacent circles then the distance between the centre of
circles touching each other is equal to the side of the square formed by joining the centre of
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 = 6 = 90°

Side of square ABCD = 2xa units

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

where R = radius of circle

90
i et — 2
= Area of one quadrant = 360 x m(a®)

2
Ta
= Area of one quadrant = = sg.units — eqnl

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

2
ma
= Area of all the 4 quadrant = 4 x e (fromeqn 1)

= ma? sq. units —» eqn2

Area of square = sidexside = 2ax2a = 4a?

= Area of square = 4a? sq. units — eqn3

Area of shaded region = Area of square - Area of all 4 quadrants

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

22 22
=> Area of shaded region = 4a®— (az X 7) (putm = —)

7
22a®
=> Area of the shaded region = 4a* — =
. 28a%— 22a°
= Area of shaded region = —
6a’
= Area of shaded region = = sq. units

2
a
Area of shaded region is = sq. units

Question: 39

JAN



Consider the above figure,

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 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 = 6 = 60° (*." AABC is equilateral)
Side of equilateral AABC = a = 2Xr = 2X6

.. Side of equilateral AABC =a =12 cm

Area of sector formed at each corner = % x TR? where R
= radius of circle
60
= Area of one sector = 360 x (62)
= Area of one sector = ?}:%ﬂ cm?

= Area of one sector = 611 sz

- eqnl
Area of all the 3 sector = 3xArea of one sector
= 3x61 (from eqnl)

= 181 cm?- eqn?2

f2 f2

v3 V3

Area of equilateral AABC = 7 % az = 7 X (12%)
V3 x 144

= Area of equilateral AABC =

= Area of equilateral AABC = 36v3 cm? — eqn3

Area of enclosed region = Area of equilateral AABC - Area of all 3 sectors
= Area of enclosed region = 36v3-18m (from eqn 3 and eqn 2)

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

(put m = 3.14 &V3 = 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

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 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 = “a” units
Central angle of each sector = 6 = 60° ("." AABC is equilateral)

Side of equilateral AABC = 2xa units

0
Area of sector formed at each corner = 360 % TR?
A f t 60 (a?)
= Area ofone sector = —— xX m(a
360

Ta?

= Area of one sector r 5g.units — eqnl

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

2
!
= Area ofall the 3 sector = 3 % o (fromeqn 1)

ma’ .
=5 sq.units — eqn2

V3
Area of equilateral AABC = Y ® [23)2
_ \,"'5 % 4a?
4

= a%y3 sq.units — eqn3

Area of enclosed region = Area of equilateral AABC - Area of all 3 sectors

. 2
= Area of enclosed region = 32./3 — ? (from eqn 3 and eqn 2)

a?x1.73x2—-314xa?
2
(3.46 — 3.14)a’
B 2

(taking a2 common)

0.32a°
= Area of the enclosed region = 2
32a?
© 200
432 "
= —— sq.units
25 4

2
a
Area of the enclosed region is 25 sq. units
Question: 41
In the give
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



quadrant we have to calculate the radius of the sector EAB by the area of trapezium.
Given Area of trapezium ABCD = 24.5 cm? - eqnl

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

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

1
Area of trapezium = 2% (AD + BC) x AB — eqn2

Putting the values in equation 2, we get,

1
245 = Ex(lﬂ-l— 4) x AB

14 x AB

= 245 =
2

= 245 = 7AB

AB 24.5
—] = —
7

=AB =3.5cm

Therefore radius of the sector EAB =r = 3.5 cm

0
Area of quadrant EAB = 360 x TR? where R = radius of the sector

90 22
= Area of quadrant EAB = ﬁxn(&Sz) (putTr = 7)

90 22
= Area ofthe quadrant = -— x— x3.5x3.5

360 7
22x35x35
= Area ofthe quadrant EAB = ————
4x7
269.5
= Area ofthe quadrant EAB = 8

= Area of the quadrant EAB = 9.625 cm? - 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

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
quadrant we have to calculate the radius of the sector EAB by the area of trapezium.

Given AB=30m, AD =55m, BC=45m
065 = 90°, 6 = 90°, 6 = 120°, 6p = 60°
Radius of each sector=r=14m

(i) total area of 4 sectors

0.
Area of sector = ﬁxﬂ?ﬁ — eqnl
6a
= —— X TR’
360 " "

90
Area of sector at corner A = 360 X T X 14? (putting valuesin eqn 1)



196m
Area of sector at corner A = T

Area of sector at corner A = 491 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,
Area of sector = Oc x TIR®
360
120 ,
Area of sector at corner C = 360 X 0 X 14° (putting valuesin eqn 1)
1961
Area of sectoratcorner C = =

Area of sector at corner C = 65.33n m?— eqn4

Similarly,
Area of sector = Sp x TIR®
360
60
Area of sector atcorner D = 360 X Tt X 14 (putting values in eqn 1)
1961
Area of sector at cornerD = &

Area of sector at corner D = 32.671 — ednb
Total area of 4 sectors = eqn2 + eqn3 + eqn4 + eqnb
= Total area of 4 sectors = 491 + 491 + 65.331 + 32.671

= Total area of 4 sectors = 196m

Total area of 4 sectors 1961

106 5 22 ( i 22)
X — ==
7\ =7

Total area of 4 sectors

.". 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.

1
Area of trapezium = 2 x (sum of parallel sides) x height

1
Area of trapezium 2 x (AD + BC) x AB
On putting the values,

Area of trapezium = i x (55 + 45) x 30

100 X 30
B 2

= 50%x30



Area of trapezium = 1500 m?- eqnl

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 m?2.

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 circle at O =r =6 cm
Side of equilateral triangle = a = 12 cm
Central angle at O = 360 -60 = 300°

Central angle at B = 60°

1

W

Area of the equilateral triangle = Y= 4 42

*|

where a = side of equilateral triangle

Area of the equilateral triangle = /3 J4 X (12)? (putting the value of a)
Area of the equilateral triangle = (144 xV3)/4

Area of the equilateral triangle = 36v3 cm? — eqnl

Area of sector = 0/360xnR? where r = radius of the sector

Area of minor sector at B = 60/360xmx(62) (given)

.. Area of minor sector at B = 61 cm?— eqn2

Similarly,

300
Area of major sectoratQ = 360 X (67%)

.. Area of major sector at O = 301 cm?— eqn3
Area of shaded region = eqnl + eqn3 - eqn2
On putting values

= Area of shaded region = 36v3 + 30m-6u
Area of shaded region = 36v3 + 24n

(putm = 3.14 and v3 = 1.73

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

.. Area of shaded region = 137.64 cm?

Area of the shaded region is 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 = 80 cm, BC = 70 cm, DE = 42 cm, £ZAED = 90°

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



H2 = P2 + B2 (pythagoras theorem)
AD? = DE? + AE?

= 702 = 422 + AE? (putting the given values)
= 4900 = 1764 + AE?

= 4900 - 1764 = AE?

= 3136 = AE?

AE = V3136

.. AE = 56 cm

Area of AAED = 1/2xAEXDE

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

Area of AAED = 1/2x56%42

= Area of AAED = 28x42

.". Area of AAED = 1176 cm?- eqnl

TR?
Area of semicircle = -
BC 70
Here radius of semicirle = — = —
2 2
R=35cm
T X 352
~ Area of semicircle = >
Ares of semicirdle — 22X 1225 22
rea of semicircle = ——— (puttingm = 7)

= Area of semicircle = 11x175

.". Area of semicircle = 1925 cm?- eqn2

Area of rectangle = ( Xb ({ = length of rectangle, b = breadth of rectangle)
= Area of rectangle = 80x70 = 5600 cm?— eqn3

Area of shaded region = Area of rectangle - Area of semicircle - Area of A

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

.. Area of shaded region = 2499 cm?

Area of the shaded region is 2499 cm?.

Question: 45

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 = 20 cm, DE = 12 cm, AE = 9 cm and ZAED = 90°

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

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

AD? = DE? + AE2



AD? = 122 + 92 (putting given values)

= AD? = 144 + 81

= AD? = 225
= AD = V225
..AD =15cm

Area of AAED = 1/2XAEXDE
(Area of triangle = 1/2xbasexheight)

On putting values we get,

1
Area of AAED = 2 X 9x12

= Area of AAED = 9X6
.". Area of AAED = 54 cm?- eqnl

o mR?
Area of semicircle = T8

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

=>R=7.5cm
o X 7.5%
-~ Area of semicircle = —
3.14 x 56.25
Area of semicircle = — (puttingm = 3.14)

= Area of semicircle = 1.07x56.25

.". Area of semicircle = 88.3125 cm?— 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?

Area of shaded region is 334.3125 cm?.

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 cm and £BOD = 90°

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

H? = P? + B? (pythagoras theorem)
BC? = AC? + AB?

= BC? = 242 + 72 (putting the given values)



= BC2 =576 + 49

= BC2 = 625
BC = V625
..BC=25cm

Area of AACB = 1/2xABXAC (Area of triangle = 1/2xbasexheight)

On putting values we get,

1
Area of AACB = 2 X7 % 24
= Area of AAED = 7x12

.. Area of AAED = 84 cm?- eqnl

Area of circle = nR? (R = radius of circle)

BC 25
Here radius of cicrle = > =7 (because ABCD is a rectangle)

=R =12.5cm

.". Area of circle = mx 12.52

= Area of circle = 156.25%x3.14 (put n = 3.14)

.. Are of circle = 490.625 cm?— eqn?2

G
Are of quadrant OBD = —— x mR?

360
90
Area of quadrant OBD = 380 XX 1257 (putm = 3.14)
3.14 x 156.25
Area of quadrant = —

= Area of quadrant OBD = 122.65625 cm?— eqn3

Area of shaded 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 of shaded region = 283.96875 cm?

Area of shaded region is 283.96875 cm?.
Question: 47

Here we will draw median from all the vertices of the equilateral triangle and the point at which
they intersect will be the incircle of the triangle and that will be the centre of the circle. Thenwith
the help of which we will find out the height of the triangle and subsequently the radius of the
circle and ultimately the area of the shaded region (region of equilateral triangle excluding the
area of circle inscribed).

A

8 O]

D

AsAD=BF=CE=h

Consider AADB, ZADB = 90°, BD = 6 cm



AB? = AD? + BD? (Phythagoras theorem)
122 = AD? + 62 (putting the given values)
144 = AD? + 36

144 - 36 = AD?

AD? =108
AD = 108

AD = v9x3 x4

AD = 63 cm

so,h = 63 cm

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

So0,0D h
0, = —
3
6\.@
oD = —
3
oD = 2\,@ cm

~ radius ofthe circle = r = 23 cm

Area of the circle = nr?

Area ofthe circle = mx (2\,@}2 (putting the value of )

.. Area of the circle = 12 cm?— eqnl

V3

Area of AABC = = x a® where a = side of equilateral triangle

V3
Area of AABC = Tx 122

144 x /3

Area of AABC = 2

Area of AABC = 36v3 cm? — eqn2

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

Area of the shaded regiom = 36v3 —12n (putm = 3.14 &3 = 1.73)

= 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 2v/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 cm
.". Area of the circle = nR?, where R = radius of the circle

= Area of the circle = m(422)



22 22
~ Area of circle = - x 1764 (puttingﬁ = 7)

= Area of the circle = 22x252

.". Area of the circle = 5544 cm?- eqnl

A

r

B C

Consider the figure shown,

In AABD, ZADB = 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 parts i.e.
BD = DC - eqn3

Also, BC =BD + DC

= BC = BD + BD (from eqn3)

=a = 2BD (BC = a)

BD = - cm

| &

2

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

d
2

az
=>32=AD2+I

2
a
2 2
= a"—— = AD
4

43 —a* AD?
= 2 =
3a’ AD?
= 2 =
AD 3a?
= = |—
4
awﬁ
= AD = - 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 = =

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

2AD

3



42 X 3
5 =

= AD =63 cm

=

Putting the value in equation 4,

=
av3
63 = —

2

63 % 2
Vi
12

W

=l

lfS

126 x 3 (rationalizing L. H.S)
— ——— = 4 | ratonallzin ..
\,"'5 b4 \.@ &
126v3
T =

d

= a = 423 cm

3
o,area of equilateral triangle ABC = \'T x a* (where a = side of triangle)

=
V3 2
= Area of triangle ABC = ke (42v3)" (putting the value of a)
V3
= Area of triangle ABC = T X (1764 % 3)
V3
= Area of triangle ABC = Y % 5292

= Area of triangle ABC = 1323v/3 cm? — eqn5

Area of covered by design = Area of circle - Area of triangle ABC
Area covered by design = 5544 — 1323+/3 (from eqnl and eqn5)

= Area covered by design = 5544 — (1323 x 1.73) (putting V3 = 1.73)
= Area covered by design = 5544 - 2288.79

.. Area covered by design = 3255.21 cm?

Area covered by design is 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

0
Also,length of arc of sector = 360 X 2mR
6 = 90°

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

2nR
=)25=T+2R



TR
=)25=?+2R

mR + 4

R
= 25 — (taking2as L.C.MonR.H.S)

= 25x 2 = (m + 4)R (taking R common)

22 22
= b0 = (7 + 4)R (puttingﬂ = 7)

22 + 28
= 50 = (—) R (taking 7 as L.C. M onR. H. S)

7
= 50x7 = bOR
50x7 R
—] =
50

= R =7 cm - eqn2

8
. — 2
Area odfa secotor = 360 X TR
90
= Area of quadrant = 360 x m(7%) (putting the value of ® amd R)
4911 22
= Area of the quadrant = = (pUtTL' = 7)
A fth drant B x 2z
= Area ofthe quadrant =
q 4% 7
7x11
= Area of the quadrant = 2

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

Given the radius of the circle = 42 cm
Central angle of the sector = 6 = 90°

Area of the minor segment = Area of sector - area of the right angle triangle

A B
Area of th tor o R?
rea of the sector = ——- X
90
Area of the sector = 360 x 1(10%) (putting the values of 8 and R)
1001
= Area of the sector = % (putm = 3.14)

100 x 3.14
4

= Area of the sector = 25x3.14

= Area of the sector

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



1
Area of triangle = 2 % base x height

1
= Area oftriangle = 3 X 10 x 10

.. Area of triangle = 50 cm?- eqn2
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 cm?.

Question: 51

'\1.‘0{:1::1

Here we will first find out the area of the road running around the circular garden and then
multiplying it with rate per square meter to calculate the cost of leveling.

Here we see in the figure there are two concentric circles so,
Area of road = Area of outer circle- Area of circular garden
Area of circle = nR? (where R = radius of circle) — eqnl
Let the radius of inner circle = r = 100 m

Also, radius of outer circle =R =110m (R=r + 10)

Area of outer circle = m(110)%- eqgn?2 (putting R in eqnl)
Area of inner circle = (100)2- egn2 (putting r in eqnl)

.. Area of road = m(110)2 - m(100)2 (from eqn2 and 3)

= Area of road = (12100 - 10000)

= Area of road = 2100 o (put 1 = 3.14)

= Area of road = 2100x3.14

.. Area of road = 6594 m?2

Cost of leveling = Rate of leveling X Area of road

= Cost of leveling = 20x6594

.. Cost of leveling = Rs.131880

Area of road is 6594 m? and cost of leveling is Rs.131880.

Question: 52

f/-___-\l
A
Nl .

Area of equilateral triangle = 493 cm?

Each angle of triangle = 6 = 60°



Area of triangle not included in circles = Area of triangle - Area of all sectors

Area of all 3 sectors area equal as all the three circles are having same radius which is equal to
the half of the side of the equilateral triangle.

Let the side of equilateral triangle be = a cm
/3

also,area of equilateral triangle = % x a® (a = side oftriangle )

.
v
493 = e x a? (equating the value of area to the above equation)

493 x 4

E]

2

— a

= a’ = 49x 4
— a=i9x4
=a=7X2
=a=14cm

So radius of the circles = 7 cm

0
. . 2
Area of sector = 360 X TR
Area of sector 60 (7)?
rea of sector = 36ID><Tr
Ar fsector 22><49( ) 22)
rea of sector = %7 putm = 7
11 %7
Area of sector = 3
77
Area of sector = 3 cm?

Area of 3 sector 3 x area of one sector

3 77
><_
3

Area of 3 sector

.. Area of all 3 sectors = 77 cm?- eqnl

Area of triangle not included in circles
= 49+/3 — 77 (putting value of area of triangle and sector)

Area of triangle not included = (49%x1.73) - 77

= Area of triangle not included = 84.77 - 77

.. Area of triangle not included = 7.77 cm?

Area of triangle not included in circles is 7.77 cm?.

Question: 53

Area of whole figure = ar || ABCD + ar || FGHI + ar DCIF + ar ADEF + area semicircle
CD=8cm, BP=HQ=4cm, DE=EF=5cm, CI=8cm

ar | ABCD = ar || FGHI = base x height

ar [ ABCD = ar || FGHI = BPxDC

ar || ABCD = ar || FGHI = 4x8

ar || ABCD = ar || FGHI = 32 cm?- eqnl and eqn2



ar DCIF = area of square = sidexside
ar DCIF = DCxCI

ar DCIF = 8x8

ar DCIF = 64 cm?- eqn3

Consider ADEF, EF 1 DF and ADEF is isosceles

So, FL = LD

FL = LD DF
B 2

FL = LD 8
B 2

FL=1LD=4cm

In ADEL, 4DLE = 90°

ED? = EL? + LD? (Pythagoras theorem)
52 = EL2 + 42 (putting the values)

25 = EL? + 16

25 - 16 = EL?

=EL2=9

EL = 9

S.EL=3cm

1

Area of ADEF = 2 » base X height
1

Area of ADEF = 2 x DF x EL

L 8x3
—XoX
2

= Area of ADEF = 4x3

Area of ADEF

.". Area of ADEF = 12 cm?- eqn4

2
T
Area of semicrcle = - where R = radius of the semicircle

R=4cm
. m(4)?
Area of semicircle = — (putm = 3.14)
3.14 x 16
Area of semicircle = —

= Area of semicircle = 3.14x8

.. Area of semicircle = 25.12 cm?- eqn5

Area of whole figure = eqnl + eqn2 + eqn3 + eqn4 + eqnb
= Area of whole figure = 32 + 32 + 64 + 12 + 25.12

.. Area of whole figure = 165.12 cm?

Area of the whole figure is 165.12 cm 2.

Question: 54



A ©; = 90° 6, = 120°, B3 = 150°

Radius of circle =r = 6 cm

8
- - — 2
Area of sector = 360 X MR® — eqnl

Area of circle = nR?

= Area of circle = mx62

= Area of circle = 361 — eqn2

150
Area of sector(0;) = ——m x 62 (from eqn1)

360
15w
Area of sector(B;) = ——— x 36
36
15
Area of sector (8;3) = I X 36T

15
Area of sector (85) = e % Area of circle (from eqn2)

5
Area of sector(B;) = D X Area of circle

Also, Area of sector (03) = 151 cm?

120
Area of sector(8,) = 360 X 6% (putting valuesin eqn 1)

12
Area of sector(B,) = I X 36T

Area of sector (0,) = 121 cm?— eqn3

90
Area of sector(B,) = 360 x 6% (putting values in eqn 1)

9
Area of sector(B,) = e X 36T

Area of sector (01) = 9 cm2- eqn4

Ratio of three sectors :: 9m:12m:150

Ratio of three sectors :: 3:4:5

5
Area of sector(8;) is P ¥ Area of circle and Ratio of three sectors:: 3: 4

: 5
Question: 55

Total area of design = Area of all the minor segments

Here we will find out the area of one segment and then multiply it with 6 to get the total area of
design. And as the figure inscribed in the circle is a regular hexagon this implies that it will be
having all edges of same length. Therefore we can say that the angle subtended by each chord
which are actually the edges of regular hexagon are equal(theorem).

Let angle subtended by chord AB on centre O be 0

360
6

.". Angle subtended = 6 = 60°

So,angle subtended = 6

Radius of circle = 35 cm



0
Area of sector = —— x MR? — eqnl

360
60
Area of one sector = 360 x 1(35)? (putting values in eqn1)
1225m
Area of one sector = c cm?

1
Areaof AOAB = 3 % OA X OB x sinf (where 8 = central angle of sector)

Area of AOAB

1
E ¥ 35 x 35 x sin60

1 \,"'5 \,"'5
Area of AOAB 2 ®x 1225 x -5 sin60 = -5

122543
4

Area of AOAB 2

cm

Area of minor segment OAB = Area of sector - Area of AOAB

Area of minor segment OAB
1225m 12253

6 4

(putm = 3.14 &3 = 1.732)

1225 x 3.14 1225x 1.732
6 4

3846.5 2121.7
6 4

Area of minor segment OAB = 641.0833333 - 530.425

Area of minor segment OAB

Area of minor segment OAB =

.. Area of minor segment OAB = 110.6583333 cm?- eqn?2
Total area of design = 6 X Area of minor segment OAB

= Total area of design = 6x110.6583333 (from eqn2)

.. Total area of design = 663.95 cm?

Total area of design is 663.95 cm?.

Question: 56

Here we will subtract the area of right angle triangle PQR and semicircle from the area of entire
circle.

Given PQ =24 cm, PR =7 cm

Consider APQR, ZQPR = 90°

RQ? = PQ? + PR? (Pyhtagoras theorem)
RQ? = 242 + 72

= RQ?2 = 576 + 49

= RQ? = 625
= RQ = V625
~RQ = 25cm

Therefore Radius of the circle = half of RQ
Let radius be r’

25

r
2



S.r=125cm

1
Area APQR = 2 » base X height

1

Area of APQR = 2 x PR %X PQ
1

Area of APQR = 2 X 7 %24

Area of APQR = 7x12
.. Area of APQR = 84 cm?- eqnl

r

A

Area of semicircle

3.14 x (12.52)
2

3.14 x 156.25
2

Area of semicircle

(putting ™ = 3.14)

Area of semicircle =

.". Area of semicircle = 245.3125 cm?— eqn2
Area of circle = mr?

Area of circle = m(12.52)

= Area of circle = 3.14%x156.25 (putting 1 = 3.14)
.. Area of circle = 490.625 cm?— eqn3

Area of shaded region = eqn3 - eqn2 - eqnl

= Area of shaded region = 490.625 - 245.3125 - 84
.. Area of shaded region = 161.3125 cm?

Area of shaded region is 161.3125 cm?.

Question: 57

Given AB = 6 cm, BC =10 cm

Consider AABC, £BAC = 90°

BC? = AB? + AC? (Pythagoras theorem)

= 10% = 62 + AC? (putting given values)

= 100 = 36 + AC?

=100 - 36 = AC?

= AC? = 64
AC = 64
S.AC=8cm
A
E F
C D B

Join OB, OA, OC, OE, OF, OD



Here OE = OF = OD = radius of circle = r cm
£Z0OEC = £0DB = £0FB = 90° (angle at the point of contact of radius & tangent)

Area AABC = Area of AOAC + Area of AOCB + Area of AOAB - eqnl

1
Area of AOAC = 2 x OE x AC

1
Area of AOAC = 2 XT X8

.. Area of AOAC = 4r - eqn2

1

Area of AOCB = 2 x 0D x BC
1

Area of AOCB = 2 XxTrx10

.". Area of AOCB = 5r = eqn3

Area of AOAB

1
—x OF x AB
2

1
Area of AOAB = 2 XT X6

.. Area of AOAB = 3r - eqn4

Area of AABC

1
—x AB X AC
2

1
Area of AABC = EX6 X 8

= Area of AABC = 3x8

.. Area of AABC = 24 cm?- eqn5
Putting all the values in equation we get;
=24 =4r + 5r + 3r

=24 =12r

24
r = —
12
S.r=2cm
Area of circle = mr?

Put the value of , we get,

= Area of circle = mx22

= Area of circle = 3.14x4 (putting n = 3.14)

.. Area of circle = 12.56 cm?— eqn6é

Area of shaded region = Area of triangle - Area of circle

= Area of shaded region = 24 - 12.56 (from eqn5 and eqn6)
.. Area of shaded region = 11.44 cm?

Area of shaded region is 11.44 cm?.

Question: 58

Here we will first find out the area of semicircle whose diameter is BC and then subtract the area
of right angle triangle ABC from it and then we will subtract this result from the area of
semicircles whose diameters are AB and AC.



Consider AABC, £BAC = 90°
BC? = AC? + AB? (Pythagoras theorem)
= BC2 =42 + 32

=BC2=16+9

= BC? =125
BC = V25
S.BC=5cm
Tl.']‘.'z
Area of semicircle = -5 eqnl where r = radius of the semicircle

Area of semicircle whose diameter is AC
AC
Radius = —

Radi i
adius = 5

.. Radius = 2 cm
2

2

Area of semicircle = (from eqn1)

.. Area of semicircle = 21 cm? -eqn?2

Area of semicircle whose diameter is AB

. AB
Radius = -5

. 3
Radius = 2

. Radius =1.5cm

m(1.5)?

Area of semicircle = 5 (from eqn1)

.. Area of semicircle = 1.125m cm?— eqn3

Area of semicircle whose diameter is BC
BC

Radius = —

Radi >
adius = -
2

.. Radius = 2.5 cm

m(2.5)?

Area of semicircle = (from eqni)

.". Area of semicircle = 3.1251 cm?— eqn4

1
Area of triangle PQR = 2 x AB x AC

1
Area of triangle PQR = 2 X3 x4

= Area of triangle PQR = 3x2
.. Area of triangle PQR = 6 cm?— eqn5

Now subtract equation 5 from equation 4,



= Area of semicircle excluding AABC = eqn4 - eqn5

= Area of semicircle excluding AABC = 3.125m - 6

= Area of semicircle excluding AABC

22
3.125 % - - 6 cm?

3.125 x 22
= Area of semicircle excluding AABC = — -
68.75 — 42
= Area of semicircle excluding AABC = —
26.75
= Area of semicircle excluding AABC = —

.. Area of semicircle excluding AABC = 3.8214 cm?— eqn6
Area of shaded region = eqn3 + eqn2 - egn6

= Area of shaded region = 2 + 1.125m - 3.8214

= Area of shaded region = 3.125m - 3.8214

22
Area of shaded region = 3.125 X - - 3.8214

68.75
= 3.8214

Area of shaded region

= Area of shaded region = 9.8214 - 3.8214

.. Area of shaded region = 6 cm?

Area of shaded region 6 cm?.

Question: 59

Here we will subtract the area of semicircle whose diameter is QS from the area of the semicircle
whose diameter PS and add the area of semicircle whose diameter is PQ so as to find out the area
of the shaded region.

Given PS = 12 cm

Radius of the circle = 6 cm
PQ=QR =RS
SoletPQ=QR =RS =k cm
Also, PQ + QR + RS = PS
=k+k+k=12

=3k =12

k=3

S.k=4cm
So,PQ=QR =RS=4cm

-2
T
Area of semicircle = -5 eqnl where r = radius of the semicircle

Area and perimeter of semicircle whose diameter is PS

Radi PS
adius = 5
12

Radius = —

2



.. Radius = 6 cm

2
T
Area of semicircle = — (from eqnl)
.. Area of semicircle = 18m cm?— eqn2
Perimeter of semicircle = nir
= Perimeter of semicircle = nx6
.". Perimeter of semicircle = 61 cm — eqn3

Area of semicircle whose diameter is QS

Qs

Radius = —
adIus 5
Radi 5
adius = 2

= Radius = 4 cm
2

2

Area of semicircle =

(from eqn1)

.. Area of semicircle = 8 cm?- eqn4
Perimeter of semicircle = nir

= Perimeter of semicircle = nx4

.". Perimeter of semicircle = 41 cm - eqnb

Area of semicircle whose diameter is PQ

: PQ
Radius = >
Radius = i

2
.. Radius = 2 cm

2
T

Area of semicircle = — (from eqnl)

.. Area of semicircle = 21 cm?— eqn6

Perimeter of semicircle = nir

= Perimeter of semicircle = 1x2

.". Perimeter of semicircle = 2m cm - eqn7

Area of the shaded region = eqn2 - eqn4 + eqn6
Area of shaded region = 181 - 8u + 2n

= Area of shaded region = 12n

= Area of shaded region = 12x3.14 (putting 1 = 3.14)
.. Area of shaded region = 37.68 cm?

Perimeter of shaded region = eqn3 - eqnb + eqn7

= Perimeter of shaded region = 6m -4 + 211

= Perimeter of shaded region = 4n

= Perimeter of shaded region = 4x3.14 (put 1 = 3.14)

.". Perimeter of shaded region = 12.56 cm



Perimeter of the shaded region is 12.56 cm and Area of shaded region is 37.68 cm?.
Question: 60

Consider the figure as a combination of two semicircles on the ends of the rectangle
Let the length of rectangle be ‘I’ m and breadth be ‘B’ cm

GivenL=90m, W=14m

Perimeter of running track = 400 m

Perimeter of inside of running track = 2L + Arc of two semicircles — eqnl

Arc length of a semicircle = nir where r = radius

= 400 = (2x90) + (2xmr) (putting values in eqnl)

=400 = 180 + 2ur

=400 - 180 = 2ur

= 220 = 2ur
220 = 2><§><r (TII=E)
7 7
220 = E><1‘
7

220 x 7

PV
S.r=35m

Area of inner of running track = Area of rectangle + 2xarea of semicircles — eqn2
Area of rectangle = LxB

Here B = 2r

B=70m

= Area of inner rectangle = 90x70

.. Area of inner rectangle = 6300 m?- eqn3

-2
TIT
Area of inner semicircles = 2 XT
. . m(35)?
Area of inner semicircles = 2 x >

= Area of inner semicircles = 12251

Area of inner semicircles = 1225 x -

= Area of inner semicircle = 175x22

.". Area of inner semicircle = 3850 m%- eqn4

Area of inner of running track = 6300 + 3850 (from3&4)

.. Area of inner of running track = 10150 m?

Now radius of semicircles of outer of the running track =R =r+ W
=R=35+14

S R=49m

o TR?
Area of outer semicircles = 2 x -



(49)%
2

Area of outer semicircles = 2 x

= Area of outer semicircles = 24011

= Area of outer semicircles = 2401 x =

= Area of outer semicircles = 343x22

.". Area of outer semicircle = 7546 m2— eqn5
Breadth of outer running track = B’ = 2R

= B’ = 2x49

" B"'=98m

Area of outer rectangle = LxB’

90x98

= Area of outer rectangle
.. Area of outer rectangle = 8820 m%- eqn6
Area of entire ground = 8820 + 7546 (from 5&6)
.. Area of entire ground = 16366 m?
Area of running track = Area of entire ground - Area of inner ground
= Area of running track = 16366 - 10150
.. Area of running track = 6216 m?2
Perimeter of outer boundary = 2L + Arc of outer semicircles
Arc length of an outer semicircle = R, where R = outer radius
Perimeter of outer boundary
= (2x90) + (2 X ? X 49) (putting values)
= Perimeter of outer boundary = 180 + (2x22x7)
= Perimeter of outer boundary = 180 + 308
.". Perimeter of outer boundary = 488 m

Area of running track is 6216 m? and perimeter of outer boundary is 488 m.

Exercise : MULTIPLE CHOICE QUESTIONS (MCQ)

Question: 1

Let the radius if circle be r
Given, Area of circle = 38.5 cm?
Area of circle = mr?

= r? = 38.5

Since 1 = 22/7

= 22/7 x %= 38.5
=12 = 38.5 x (7/22)
=12 =12.25
=r=V12.25=3.5cm

.". Radius of circle = 3.5 cm



Circumference of circle = 2nr

=2 X 22/7 x 3.5 cm

=22 cm

.. Circumference of the circle is 22 cm
Let the radius if circle be r

Given, Area of circle = 38.5 cm?

Area of circle = mr?

nr? = 38.5

Since = 22/7

oo mr? = 38.5

= 22/7 x r?> = 38.5

=12 =12.25

=1 =1v12.25 = 3.50cm

.. Radius of circle = 3.5 cm
Circumference of circle = 2nr
=2 X% 22/7 X 3.5

= 22 cm

.. Circumference of the circle is 22 cm
Question: 2

The area of a cir

Solution:

Let the radius if circle be r

Given, Area of circle = 491 cm?

Area of circle = mr?

nr? = 49

Since = 22/7

Somr? = 49

=12 =49

=r=v49 =7 cm

.. Radius of circle = 7 cm
Circumference of circle = 2nr
=2Xmnx7cm

= 14n cm

.. Circumference of the circle is 14m cm
Question: 3

The difference be

Solution:

Let the radius if circle be r



Circumference of circle = 2nr

Difference between the circumference and radius of a circle = 37 cm
=2nr-r =37 cm

=2 %x22/7Xr-r=37cm

=447 xr-r =37 cm

= (44/7 -1) X r =37 cm

= 37/7 xr =37 cm

=r=237x7/37

=r=7cm

Area of circle = nr?

=22/7 x 7 x 7 cm?

= 22/7 x 49 cm? = 22 x 7 cm? = 154 cm?
.. Area of the circle is 154 cm?
Question: 4

The perimeter of

Solution:

Let the radius if circular field be r
Perimeter of circular field = 2nor
Perimeter of circular field = 242 m

= 2nr = 242 m

=2 x22/7Xxr=242m

=r=242 x 1/2 x 7/22 = 38.5m

.". Radius of circular field = 38.5 m

Area of the field = nr?

= 22/7 x 38.5% m?

= 22/7 x 1482.5 m? = 4658.5 m?

. Area of the field = 4658.5 m?
Question: 5

On increasing the

Solution:

Let the radius if circle be r

Area of circle = A = mir?

Radius increases by 40%

So, New Radiusr’ =r + 40/100 x r = 1.4r
New Area of circle = A’ = nir'2 = i x (1.4r)?2

= 1.96mr2

A'-a
A

Percentage increase in area = % 100



= Lomriomr® 100 = .96 x 100 = 96

P
.. Increase in area = 96%
Question: 6

On decreasing the
Solution:

Let the radius if circle be r

Area of circle = A = nir?

Radius decreases by 30%
So, New Radiusr’ =r-30/100 X r = 0.7r
New Area of circle = A = or'2 = i x (0.7r)2

= .49mr2

_ar
Percentage decrease in area = % % 100

=mrf-a9m? 00 =.51 x 100 = 51

P
.. Decrease in area = 51%

Question: 7

The area of a squ

Solution:

Let the length of the side of the square be a

Let the radius if circle be r

Area of a square = a?

Area of circle = mr?

Area of a square = Area of a circle

a2 = or?

a=vVoXxr
Perimeter of circle = 2nor
Perimeter of square = 4a

=4vur

Perimeter of square 4Hmr

Perimeter of circle

Perimeter of circle
Perimeter of square

MEIS

Ratio of perimeter of circle and square = v : 2
Question: 8

The circumference

Solution:

Let the bigger circle be C; and other circles be C, and Cj3

Radius of circle C; = 1r;



Diameter of circle C, = 36 cm

Radius of circle Cy = ry = 36/2 cm = 18cm
Diameter of circle C3 = 20 cm

Radius of circle C3 = r3 = 20/2 cm = 10 cm
Circumference of circle Cy = 2nry

=2XnX 18 cm = 36ncm

Circumference of circle C3 = 2nrg

=2x1XxX10cm = 2010 cm

Circumference of circle C; = Circumference of circle C, + Circumference of circle C;
= 21ry = 20ry + 2nrj

= 2nr; = 36m + 200

= 21rq = 56n

=711 =28 cm

Radius of circle C; = r; = 28 cm

Question: 9
The area of a cir
Solution:

Let the bigger circle be C; and other circles be C, and Cj3

Radius of circle C; = 1r;

Radius of circle Cy = 1y = 24 cm

Radius of circle C3 = r3 = 7 cm

Area of circle Cy = mr3

=1 x 242 = 5760

Area of circle C3 = mr3

=1 x 72 = 49n

Area of circle C; = Area of circle Cy + Area of circle C3
nri = mri + Trs

1'[1'% = 576n + 49n

mr = 625n

ry = 25cm

Diameter of new circle = 25 x 2 cm = 50cm
Question: 10

If the perimeter

Solution:

Let the length of the side of the square be a
Let the radius if circle be r

Perimeter of circle = 2or



Perimeter of square = 4a

Perimeter of circle = Perimeter of square
= 21ur = 4a

a=1Xxr/2

Area of a square = a2

Area of circle = mr?

Area of square a
Area of circle T2

Area of square (T)Q

Area of circle Tre

Area of square mer
Area of circle 4mr?

Areaofsquare m

Area of circle 4

Ratio of area of square to circle = m: 4
Question: 11

If the sum of the

Solution:

Let three circles be C4, C5 and C

Area of circle C = Area of circle C; + Area of circle C,
mR? = mR3 + mR3

Ri + R = R?

Question: 12

Let three circles be C1, C5 and C
Circumference of circle C = Circumference of circle C; + Circumference of circle C,
= 2nR = 2nR; + 20R,

R=R; +Ry

Question: 13

If the circumfere

Solution:

Let the length of the side of the square be a
Let the radius if circle be r

Perimeter of circle = 2nr

Perimeter of square = 4a

Perimeter of circle = Perimeter of square
2ur = 4a

a=1uXxr/2

2

Area of a square = a

= (m X 1/2)? = /4 x nur?



Area of circle = nr?

Seeing the co-efficient of mr?

1>m/4 .. ur? > n/4 x mr?

So, (area of the circle) > (area of the square)
Question: 14

The radii of two

Solution:

Radius of circle 1 =1y = 19 cm
Radius of circle 2 =y = 16 cm

Area of Ring = m( rf — 1‘3‘ )

=1 (192 - 162) cm?

= 22/7 x 105

= 330 cm?

Question: 15

The areas of two

Solution:

Let the radius of circle 1 & 2 be R; and R; respectively
Area of circle 1 = 1386 cm?

7R2 = 1386 cm?

22/7 x R% = 1386 cm?

RZ =1386 x 7/22 cm? = 441 cm?

R; =21 cm

Area of circle 2 = 962.5 cm?

nRZ = 962.5 cm?

22/7 x RZ = 962.5 cm?

RZ =962.5 x 7/22 cm? = 306.25 cm?
Ry =17.5cm

Width of the ring = R; - Ry =21 -17.5 = 3.5 cm
Question: 16

The circumference

Solution:

Circumference of circle C; = 2nry



Circumference of circle Cy = 2nr,

Circumference of circle C1 2mr, 3
Circumference ofcircle C2 ~ 2mr, 4

ry 3

r, 4

AreaofcircleCl  mr? 1} 3, 9
AreaofcircleC2  mr? rZ @ =16
.. Ratio of two circles = 9: 16

Question: 17

The areas of two

Solution:

Area of circle Cy = mr?

Area of circle C; = mr?

AreaofcircleCt  mr? rf 9
AreaofcircleC2  mr? rZ 4

ry 3

r, 2

Circumference of circle C1 2mr, ry 3
Circumference ofcircleC2  2mr, 1, 2

Ratio of their circumferences = 3: 2

Question: 18

The radius of a w

Solution:

Radius of wheel =r = 0.25m

Distance the wheel travels = 11 km = 11000 m

In 1 revolution wheel travels 2nr distance

. distance travelled by the wheel
No. of revolutions a wheel makes = ZISt30Ce traveried by the whee

nr

11000 11000 110007

= 2mx025 2x%><0.25 2%22%0.25

= 7000 revolutions

Question: 19

The diameter of a

Solution:

Diameter of wheel = 40 cm

Radius of wheel = r = 40/2 cm = 20 cm
Distance the wheel travels = 176 m = 17600 cm

In 1 revolution wheel travels 2nr distance

. distance travelled by the wheel
No. of revolutions a wheel makes = ZISt3nce traveried by the whee

nr

17600 17600 176007

= omx20 zx%xzo T 2x22%20




= 140 revolutions

Question: 20

In making 1000 re

Solution:

Distance the wheel travels = 88 km = 88000 m

In 1 revolution wheel travels 2mor distance

distance travelled by the wheel

No. of revolutions a wheel makes

2nr
No. of revolutions a wheel makes = 1000
distance travelled by the wheel 88000
r = - =
2m % No.ofrevolutions a wheel makes 2 % ? % 1000
88000 x 7
2% 22 %1000

r=14m

Radius of wheel = 14 m

Diameter of wheel =2 X 14 m = 28 m
Question: 21

The area of a sec

Solution:
Area of a sector of angle §°of a circle with radius R = area of circle x %
_ R’

360

Question: 22

The length of an
Solution:

Length of an arc of a sector of angle 6°of a circle with radius R
= Circumference of circle x %
27RO
360

Question: 23

The length of the

Solution:

Length of the minute hand of a clock = 21 cm

.. Radius = R = 21 cm

In 1 minute, minute hand sweeps 6°

So, in 10 minutes, minute hand will sweep 10 X 6° = 60°

Area swept by minute hand in 10 minutes = Area of a sector of angle §° of a circle with radius R
_mR%
360

Question: 24

=22/7 x 21 x 21 X 60/360 = 231 cm?



A chord of a circ

Solution:

Radius of Circle = R = 10 cm
A

Area of minor Segment = Area of sector subtending 90° - Area of triangle ABC

Area of sector subtending 90° = H =3.14 x 10 x 10 x 90/360 cm?
360

= 78.5 cm?

Area of triangle ABC = 1/2 x AC x BC

= 1/2 x 10 x 10 cm? = 50 cm?

Area of Minor segment = 78.5 cm? - 50 cm?

= 28.5 cm?

Question: 25

In a circle of ra

Solution:

Radius of Circle = R = 21 cm
Angle Subtended by the arc = 60°

i F
Length of an arc of a sector of angle §°of a circle with radius R = 27RO
360

Length of arc = 2 x 22/7 x 21 x 60/360 cm = 22 cm
Question: 26
In a circle of ra
Solution:
Radius of Circle = R = 14 cm
Angle Subtended by the arc = 6 = 120°

. ._ TR® _ )
Area of sector subtending 120° = —~ ~ = 22/7 x 14 x 14 x 120/360 cm

360

= 205.33 cm?
In Triangle ABC

AC=BC=14cm =R

Area of triangle ABC = 1/2 X base X height



=2 X% 1/2 x Rsin 6/2 x R x cos 6/2
=2x1/2 x 14 x 14 x sin 60° x cos 60°
= 84.77 cm?

Area of Segment = Area of sector subtending 120° - Area of triangle ABC

=205.33 - 84.77 cm? = 120.56 cm?

Exercise : FORMATIVE ASSESSMENT (UNIT TEST)

Question: 1

In the given figu

Solution:

Length of side of square = OA = 20 cm

Radius of Quadrant = OB = /202 + 202 cm = 20v2 cm

Area of Quadrant = mR? x 6/360 = 3.14 x 20v2 x 20V2 x 90/360 = 628 cm?
Area of Square = a? = 202 cm? = 400 cm?

Area of Shaded region = Area of Quadrant - Area of Square

= 628 cm? - 400 cm?

= 228 cm?

Question: 2

The diameter of a

Solution:

Diameter of wheel = 84 cm

Radius of wheel = r = 84/2 cm = 42 cm
Distance the wheel travels = 792 m = 79200 cm

In 1 revolution wheel travels 2mor distance

. distance travelled by the wheel
No. of revolutions a wheel makes = ZZ130ce traveried by the whee

nr

79200 79200 TI200x7

= omxaz 2x¥><42 T 2x22%42

= 300 revolutions
Question: 3
The area of a sec

Solution:
Area of a sector of angle 6°of a circle with radius R = area of circle X %

2., %X
360°

=TT
Question: 4

In the given figu
Solution:
Given:

Length of rectangle = 8 cm



Breadth of rectangle = 6 cm

Area of rectangle = length x breadth
=8 x 6 = 48 cm?

Consider A ABC,

By Pythagoras theorem,

AC?2 = AB? + BC?

=82 +62=64+ 36 =100
AC =v100 = 10 cm
= Diameter of circle = 10 cm

. . 10
Thus, radius of circle = 5= 5cm

Let the radius of circle ber = 5 cm

Then, Area of circle = mr?

Area of shaded region = Area of circle - Area of rectangle

= 78.57 - 48

= 30.57 cm?

Hence, the area of shaded region is 30.57 cm2.[None of the option is correct]
Question: 5

The circumference

Solution:

Let the radius if circle be r

Circumference of circle = 22 cm

2nr = 22 cm

2 X 22/7 Xxr=22cm

r=22x 1/2 x7/22 cm

r=35cm

Area of Circle = mr?

= 22/7 x 3.5 x 3.5 cm?

= 38.5 cm?

.. Area of Circle = 38.5 cm?

Question: 6

In a circle of ra

Solution:

Radius of circle = R = 21 cm

Angle subtended by arc = 60°

Length of an arc of a sector of angle §° of a circle with radius R

= Circumference of circle x 6/360



27RO
360
Length of arc = 2 x 22/7 x 21 x 6/360 cm = 22 cm

Length of arc = 22 cm

Question: 7

The minute hand o

Solution:

Length of the minute hand of a clock = 12 cm

.. Radius =R =12 cm

In 1 minute, minute hand sweeps 6°

So, in 35 minutes, minute hand will sweep 35 x 6° = 210°

Area swept by minute hand in 35 minutes = Area of a sector of angle §° of a circle with radius R
_ R’
360

=22/7 x 12 x 12 x 60°/360° = 264 cm?

Area swept by minute hand in 35 minutes = 264 cm?
Question: 8
The perimeter of
Solution:
Radius of circle = 5.6 cm
Perimeter of a sector of a circle = 2R + Circumference of circle x 6/360
2nR6
360

=2R +

Perimeter of a sector of a circle = 2 x 5.6 + 2 x 22/7 x 5.6 x 6/360 cm

= 27.2 cm

=2 X 22/7 x 5.6 x 6/360 =27.2-11.2cm =16 cm

=0=16 x 1/2 x 1/5.6 x 7/22

=0 =163.63°

Area of Sector = mr? x 0\360 = 22/7 x 5.6 x 5.6 x 163.63/360 = 44.8cm?

.". Area of Sector = 44.8 cm?
Question: 9

A chord of a circ

Solution:

Chord AB subtends an angle of 90° at the centre of the circle

Radius of Circle = R = 14 cm



Area of sector of circle of radius R =

360
= 22/7 x 14 x 14 x 90/360 cm? = 154 cm?
Question: 10
In the give figur
Solution:

Given,
Radius of smaller circle = R; = 3.5 cm
Radius of bigger circle = Ry, = 7 cm
Angle subtended = 30°

B

‘_?'i E
D-LJ ._3-0. L

c A

. z z 8

Area of Shaded region = "R28 _ ™Ri€ — prp2_ p2y 2
2 1

360 360 360

= 22/7 x (7% - 3.5%) x 30/360 cm?

= 22/7 % (49 - 12.22) x 6/360 cm?

= 9.625 cm?

.. Area of shaded region = 9.625 cm?
Question: 11

A wire when bent

Solution:

Let the sides of equilateral triangle be a cm
Area of equilateral triangle = 121v3 cm?
Area of equilateral triangle = v3/4 x a2
= v3/4 a? = 121V3

=a?=121V3 x 4/V3 = 121 x 4 cm?

= a2 = 484 cm?

=a=22cm

Perimeter of equilateral triangle = 3a
=3 X 22 cm = 66 cm

Perimeter of equilateral triangle = Circumference of circle
Circumference of circle = 66 cm

Let the radius of circle be r
Circumference of circle = 2nr

= 210r = 66 cm

=2 x22/7 Xr=66cm

=r =066 X% 1/2 X 7/22 cm



=1r=10.5cm
Area of circle = nr? = 22/7 x 22/7 x 10.5 x 10.5 cm2

= 346.5 cm?

Question: 12

Diameter of the wheel = 84 cm

Let the radius of the wheel be R cm

Radius of the wheel = 84/2 cm = 42 cm

No. of revolutions wheel makes = 5 rev/sec

Since, 1 revolution = 2nR

Speed of the wheel = 5 x 2nR rev/sec

=5 X 2 x 22/7 x 42 = 1320 cm/sec

= 13.20 m/sec

= 13.20 x 3600/1000 km/h

= 47.52 km/h

Since, 1 m/sec = 3600/1000 km/h

Question: 13

OACB is a quadran

Solution:

Radius of circle = R = 3.5 cm

OD =2 cm

OA=0B=R=35cm

Since, OACB is a quadrant of a circle .". angle subtended by it at the centre = 90°
™R8

(i) Area of quadrant = —— =
360

= 22/7 x 3.5 x 3.5 x 90°/360° cm?

= 9.625 cm?

(ii) Area of shaded region = Area of quadrant - Area of triangle OAD
Area of triangle OAD = 1/2 X base X height
=1/2 x OA x OD

= 1/2 x 3.5 x 2 cm?

= 3.5 cm?

Area of shaded region = 9.625 cm? - 3.5cm?
= 6.125 cm?

Question: 14

In the given figu

Solution:

Length of the sides of square = 28 cm

2

Area of square = a2 = 282 cm

= 784 cm?



Since, all the circles are identical so, they have same radius
Let the radius of circle be R cm
From the figure 2R = 28 cm
R =28/2 cm
R=14cm
Quadrant of a circle subtends 90° at the centre.
nR?8

Area of quadrant of circle = — =
360

= 22/7 x 14 x 14 x 90°/360° cm? = 154 cm?

Area of 4 quadrants of circle = 154 x 4 cm? = 616 cm?

Area of shaded region = Area of square - Area of 4 quadrants of circle
= 784 cm? - 616 cm?

= 168 cm?

Question: 15

In the given figu

Solution:

Radius of circle = R =4 cm

OD perpendicular to AB is drawn
AABC is equilateral triangle,
LA = 4B = 4ZC = 60°

<£0AD = 30°

OD/AO = sin 30°

AO=4cm
oD 1
A0 2

OD=1/2 x4 cm

OD =2 cm

AD? = 0A? - OD?
=42_-22=16-4 =12 cm?

AD =2V3 cm

AB =2 x AD

=2 x 2V3 cm = 4v3 cm

Area of triangle ABC = v3/4 x AB?

=+v3/4 x 4V3 x 4V3



= 20.71 cm?

Area of circle = nR?

=3.14 x 4 x 4 cm?

= 50.24 cm?

Area of shaded region = 29.53 cm?

Question: 16

The minute hand o

Solution:

Length of minute hand = 7.5 cm

In a clock, length of minute hand = radius

Radius = R = 7.5 cm

In 1 minute, minute hand moves 6°

So, in 56 minutes, minute hand moves 56 x 6° = 336°
mwR28

Area described by minute hand = —=
360°

=22/7 x 7.5 x 7.5 x 336°/360° cm?

= 165 cm?
Question: 17
A racetrack is in
Solution:

Let the inner radius be R; and outer radius be R,
Inner circumference = 2nR; = 352 m

=2 x22/7 xRy =352m

= Ry =352 x 1/2 x 7/22

=Ry =56m

Outer Circumference = 2nR,; = 396 m

=2 X 22/7 X Ry, = 396 m

=Ry =396 x 1/2 X 7/22 m

=R, =63m

Width of the track =Ry -R; =63 m-56m =7 m
Area of track = r( RZ — RZ ) = 22/7 x (632 -562)
= 22/7 x (3969 - 3136) m?

= 22/7 x 833 m? = 2618 m?

Question: 18

A chord of a circ

Solution:



ZACB = 60°

Chord AB subtends an angle of 60° at the centre
Radius = 30 cm

Let Radius be R

In triangle ABC, AC = BC

So, £CAB = 4ZCBA

<4 ACB + £ CAB + <« CBA =180°

60° + 2£CAB = 180°

2£4CAB = 180° - 60° = 120°

4ZCAB = 120°/2 = 60°

4CAB = ZCBA = 60°

.. AABC is a equilateral triangle

Length of side of an equilateral triangle = radius of circle = 30 cm

Area of equilateral triangle = v3/4 x side? = 1.732/4 x 30 x 30 cm?

= 389.7 cm?

Area of sector ACB = nR%6 _ 3.14 x 30 x 30 x 60°/360° = 471.45 cm?
360

Area of minor Segment = Area of sector ACB - Area of AABC

= 471.45 cm? - 389.7 cm? = 81.75 cm?

Area of circle = TR? = 3.14 x 30 x 30 cm? = 2828.57 cm?

Area of major segment = Area of circle - Area of minor segment
= 2826 cm? - 81.75 cm?

= 2744.25 cm?

Question: 19

Four cows are tet

Solution:

From the figure we see that cows are tethered at the corners of the square so while grazing they
form four quadrants as shown in the figure

Length of side of square = 50 m

Length of side of square = 2 X Radius of quadrant
Radius of quadrant = R = 50/2 m

=20m



Area of square = side?

= 502 m? = 2500 m?

Area of quadrant = 1/4 m R = 1/4 x 3.14 x 25 x 25 m?
= 490.625 m?

Area of 4 quadrants = 4 x 490.625 m?

= 1962.5 m?

Area left ungrazed = Area of shaded part

= Area of square - Area of 4 quadrants

= 2500 m? - 1962.5 m?

= 537.5 m?

Question: 20

A square tank has

Solution:

Let the length of side of the square tank be a
Area of square tank = a% = 1600 m?

=>a=v1600m =40 m

Let the radius of semicircle be R
From the figure we can see that

Length of the side of the square = Diameter of semicircle

40m =2 xR
R=40/2m
R=20m

Area of semi-circle = 1/2 TR2 = 1/2 x 3.14 x 20 x 20 m?
= 628 m?

Area of 4 semi-circles = 4 x 628 m?2

= 2512 m?

Cost of turfing the plots = Rs. 12.50 per m?

Cost of Turfing = Cost of turfing per m? x Area of 4 semicircle
= Rs. 12.50 x 2512
= Rs. 31400



