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AREAS RELATED TO CIRCLES

13.1 INTRODUCTION

In earlier classes, we have studied methods of finding perimeters and areas of simple plane
figures such as rectangles, squares, parallelograms, triangles and circles. In our daily life, we
come across many objects which arerelated to circular shape in some form or the other. For
example, cycle wheels, wheel arrow, drain cover, bangles, brooches, flower beds, circular
paths etc. That is why the problem of finding perimeters and areas related to circular figures
is of great practical importance. In this chapter, we shall discuss problems on finding the
areas of the two special parts of a circular region known as sector and segment of acircle. We
shall also discuss problems on finding the areas of some combinations of plane figures
involving circles or parts of circles. Let us first recall the concepts related to the perimeter and
area of a circle.

13.2 REVIEW OF PERIMETER AND AREA OF A CIRCLE
Acircleis the locus of a point which moves in a plane in st ichaway that its distance from a fixed point

always remains sante.
The fixed point is called the centre and the given constant distance is known as the radius of

the circle.
CIRCUMEERENCE The perimeterof acircleis generally known as its circumference.
We know that circumference of acircle bears a constant ratio with its diameter. This constant

ratio is denoted by the Greek letter n (read as 'pi’).
Thus, if C denotes the circumference of acircle of radius r. Then,

=Circu1rlference____‘.“:_(:_:(:=2nr

Diameter
Here, nstands for a particular irrational number whose approximate value upto two decimal

b1

placeis 3.14 or -2—2- The value of n upto four places of decimal is 3.1416 and up to eight

decimal places its value is 3.14159265. For practical purposes, we generally take the value of

s .
Ras - or 3.14 approximately.

If r is the radius of a circle, then

(i) Circumference = 2xr
d, whered =2ris the diameter of the circle.

Also, Circumference =
d 2 ~ l“dz (i) A ¢ o i
(ii) Area = nr?, Also Area = ®3) "% iii) Area of semi-circle = >
. )
(iv) Areaofa quadrant of acircle = riad

1341
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AREA ENCLOSED BY TWO CONCENTRIC CIRLES If R and rare radii of two concentric circles,
then

Area enclosed by the two circles = xR? - 2 = n(R*=r") = n(R+7)(R - r)

Fig. 13.1
Some useful results:
() If two circles touch internally, then the distance between their centres is equal to the
difference of their radii.

(i) If twocircles touch externally, then the distance between their centres is equal to the sum
of their radii.

(iii) Distance moved by a rotating wheel in one revolution is equal to the circumference of the
wheel.

(iv) The number of revolutions completed by a rotating wheel in one minute
_ Distance moved in one minute
Circumference

ILLUSTRATIVE EXAMPLES
LEVEL-1

EXAMPLE 1 Find the circumference and area of a circle of radius 8.4 cm,

SOLUTION  We know that the circumference C and area A of a circle of radius rare given by
C =2nr and A = mr® respectively.

Here, r=84cm.

C = Circumference = 2nr = Zx%xs.zlcm =528cm

A = Area = 1r* =%x8.4x8.4cm2 = 221.76 cm?

EXAMPLE 2 Find the area of a circle whose circumference is 22 cn.

SOLUTION Let r be the radius of the circle. It is given that the circumfernce of the circle
is 22 cm.

Now, Circumference =22 cm

22 i
= 2nr=22=>2x?xr=22=>r=5cm
22 7
Areaofthedrde=mz=?x§xgcm1=38.5cmz

EXAMPLE 3 Find the area of a quadrant of a circle whose circi imference is 22 e,

SOLUTION  Let r be the radius of the circle. It is given that the circumference of the circle
is 22 cm.




§ S

g +2 -+ SRR P ERA . . P Y . T
‘g ‘\- F r [ all

AREAS R .LATED TO CIRCLES 13.3

Naow, Circumference =22 cm

= 2“r=22=2“£;'xr=22:r=1cm

1 i ey
Area of a quadrant = — iy = {_ _(_] 2
4 3wy [

i 2% 7 7 g @ _..a 2
{4:: Z xzx-z-}cm —-—S-cm = 9,625cm

EXAMPLE 4 If the perimeter of a semi-circular protractor is 108 cm, nd the diameter of the
tractor (Take m = 22/7). 4 s f

SOLUTION Let the radius of the protractor be r cm. It is given thatits perimeter is 108 cm.
Now, Perimeter =108 cm : :

1
iy 3 (27r) + 2r = 108 [ Perimeter of a semi-<ircle = -12— {2rtr)]

= m‘+2r=1ﬂ3a%xr+2r=1{)ﬁ=>36r=103x?=>r=3><?=?.1

Diameter of the protractor = 2r = (2x21)cm = 42cm
Ey«:ﬁ}MPLE s The circumference of a circle exceeds the diameter by 16.8 cm. Find the radius of the
circle.
SOLUTION Let the radius of the circle be rem. Then,
Diameter = 2r cm and, Circumference= 2zr cm
Itis given that the circumference exceeds the diameter by 16.8 cm. That is,
Circumference = Diameter +16.8

= 2nr = 2r + 16.8
9
= 2x-—2;_,3xr=2r+16.8 [ n=-§] o
= 44r = 14r + 16.8x7
117.6
= 44r —14r =117.6 = 30r = 1176 = r= =392

Hence, radius of thecircleis 3.92cm.
exaMpLE 6 Find thediameter of the circle whose area is equal to the sum of the areas of two circles

of diameters 20 cm and 48 cm. [NCERT EXEMPLAR]
SOLUTION Let d be the diameter of the circle whose area is equal to the sum of the areas of

two circles of diameters d; = 20cmand d; = 48 cm. Then,

(&) o) (4]

d* ) 2

4

dz
= P2 = 676x4=26"x2"
= d:26.><2=52cm.

EXAMPLE 7 Al the vertices of a rhombus lieona circle. Find the area of the rhombus, if area of the
circle is 1256 cm?. (Use © = 3.14) [NCERT EXEMPLAR]
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SOLUTION  Let ABCD be a rhombus whose vertices A, B, C Dlieona
circle with centre O and radius .,

It is given that the area of the circle is 1256 cm2.

art = 1256
=5 3.14r% = 1256
- r* =400 w3

We know that the diagonals of a rhombus intersect at right angle.

Therefore, AC and BD are perpendicular and so these two are
diameters of the circle.

AC=BD =2r
Area of rhombus ABCD = %{AC x BD) = %(m x2r)=2r" = 2% 400 em?® = 800 cm?

EXAMPLE § A copper wire, when bent in the form of a square, encloses an area of 484 cm?2. If the
same wire is bent in the form of a circle, find the area enclosed byit. (Use = = 22/7).
SOLUTION Itis given that

Area of the square = 484 cm?

Side of the square /484 cm = 22¢em [ Area = (Side)® .. Side = /Area ]

So, Perimeter of the square = 4 (Side) = (4 x22) cm = 88 cm
Let r be the radius of the circle. Then,

Circumference of the circle = Perimeter of the square.

= 2nr = 88

=y 2x%xr=88:>r=14cm

Area of the circle = 11 = {%?- X (14}2}e:m2 = 616 cm?

EXAMPLE 9 A wireis looped in the form of a circle of radius 28 cm. It is re-bent into a square form.
Determine the length of the side of the square.

SOLUTION  Let the side of the square be x cm. The wire is in the form of acircle of radius
28cm.

Lengthofthewire = Circumference of the circle

={2x—?22x28}cm [Usmgc = 2nr]
=176 cm ...(1)
The wire is re-bent in the form of a square of side x cm.
Perimeter of the square = Length of the wire
= 4x =176 [Using (i)]
= x=4#cm
Hence, the length of the side of the square is 44 ¢m.
EXAMPLE 10 A race trackis in the form of a ring whose inner circumference is 352 m, and the outer
circumference is 396 m. Find the width of the track.
SOLUTION Let the outer and inner radii of the ringbe R metres and r metres respectively.

It is given that the outer and inner circumferences of the ring are 396 m and 352 m
respectively.
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2nR = 396 and 2ar = 352

22
= ZX?XR=396 and zx—?;ixr::-}ﬁz
Z 1
= R:ﬂ%xﬁxi ar[d_r=352x%}c%
= R=63m and r =56 m
Hence, width of the track = (R - r) metres
= (63 — 56) metres = 7 metres Fig. 13.3

EXAMPLE 11 The inner circumference of a circular track is 220 m. The track is 7 m wide
everywhere. Calculate the cost of putting up a fence along the outer circle at the rate of T2 per

metre. (Use m = 22/7)
SOLUTION Let the inner and outer radii of the circular track be r metres and R metres

respectively. Itis given that
Inner circumference = 220 metres
> 21‘rr=220:¢-2x1;~xr=220::-r=35m

The track is 7 metre wide everywhere. Therefore, the outer radius R is given by
R=r+7=35+7)m=42m

Moy WL

Fig. 13.4

22
QOuter circumference = 2nR = 2 x 7 x42m = 264 m
Rate of fencing = ¥ 2 per metre
Total cost of fencing = (Circumference x Rate) =¥ (264 x 2) =¥ 528
EXAMPLE 12 A bicycle wheel makes 5000 revolutions in moving 11 km. Find the diameter of the

wheel,
SOLUTION Let the radius of the wheel be rcm. We observe that the distance covered by the

wheel in one revolution is equal to the circumference of the wheel.
Distance covered by the wheel in one revolution = 2nr cm

Distance covered by the wheel in5000 revolutions = 5000 x 2ntr cm
= 10000 x -2?3 —

10000 x 22 « 4
_ g
100




MATHEMATICS-X

7
10000 x = xr
7 11
= k]‘n = —rkm
100 x 1000 35
Itis given that the bicycle wheel covers 11 km distance in 5000 revolutions.

11
—r=11 =
351' =595=35

Diameter = 2rem = (2x 35)ecm =70 cm
Hence, the diameter of the wheel is 70 cm.

EXAMPLE 13 A wheel has diameter 84 cm. Find how many complete revolutions must it take to
cover 792 meters.

SOLUTION Suppose the wheel makes n complete revolutions in covering 792 meters.
Let r be the radius of the wheel. It is given that the diameter of the wheel is 84 cm.
: r=84 = r=42cm

Circumference of the wheel = 2xrom = 2 % x42cm =264cm = 2.64 m

Distance covered by the wheel in one revoluton = 2.64 cm
Distance covered by wheel in n revolutions = (2.64) n metres
It is given that the wheel covers 792 metres in n revolutions.

(264 n=792=>n =zg—2~=3ﬂ0
2.64

Hence, the wheel takes 300 revolutions in cove ring 792 meters.

EXAMPLE 14 A boy is cycling such that the wheels of the cycle are making 140 revolutions per
minute. If the diameter of the wheel is 60 cm, calculate the speed per hour with which the boy is
cycling.

SOLUTION The speed with which the boy is cycling per hour is the distance covered by the

wheel in one hour. Clearly, distance covered by the wheel in one revolution is equal to its
circumference. So, let us first compute the circumference.

We have,
: 60
Radius of the wheel = r = 5 em = 30 cm.
2 2
Circumference of the wheel = 2 ar = ZX? x 30 cm = %cm
i " . 1320
So, Distance covered by the wheel inone revolution = —— ¢m
: . ; 1320
— Distance covered by the wheel in 140 revolutions =——x140 cm

=(1320%20) cm = 26400 cm

=20 —26am =2 km
100 1000

Itis given that the wheels are making 140 revolutions per minute. So, distance covered by the
wheels in one minute is equal to the distance covered by the wheels in 140 revolutions
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= Distance covered by the wheel in one minute = 2% km
1000

= Distance covered by the wheel in one houri.e. in 60 minutes = —

x 60 km = 15.84 km

Hence, the speed with which the boy is cycling is 15.84 km/hr.
EK_ANIPLE 15 The diameter of the driving wheel of a bus is 140 cm. How many revolutions per
mintte must the wheel make in order to keep a speed of 66 knt per hour?

SOLUTION  Suppose the driving wheel of the bus makes 1 revolutions per minute to keep a
speed of 66 km/hr. Clearly, distance covered by the wheel in one revolution is equal to its
circumference. It is given that r = Radius of the wheel =70 cm.

Circumference of the wheel = 2nr = 2 x % x 70 cm = 440 cm

So, distance covered by the wheel inone revolution =440 cm

=5 Distance covered by the wheel in 1 revolutions = (440 x 1) cm
= Distance covered by the wheel in one minute = (440 x n) cm
= Distance covered by the wheel in one hour = (440 x 1 x 60) cm

We are given that the speed of the bus is 66 km /hr. This means that the wheel covers 66 km
in one hour.

So, the wheel covers 66% 1000 100 = 110000 cm inone minute.

_ 110000
440 x n x 60 = 110000 = ,I_—Mﬂxﬁﬂuﬁﬂ

Hence, the wheel makes 250 revolutions per minute.

EXAMPLE 16 A car has wheels which are 80 cm in diameter, How many complete revolutions does
each wheel make in 10 minutes when the car is travelling at a speed of 66 km per hour?  |[NCERT]
SOLUTION Suppose each wheel of the car makes 1 complete revolutions in 10 minutes. This
means that the distance covered by each wheel in n revolutions is same as the distance

travelled by the carin 10 minutes.
Itis given that:
Speed of the car = 66 km/hr
Distance travelled by the carin 1 hour =66 km
: 66
= Distance travelled by the car in10min = ( ﬁ x 1(}) km=11km =11x1000x100 cm ...(J)

Itis given that :
Radius of car wheels =40 cm

22
Circumference of the wheels = 2x = x 40 cm

In a revolution each wheel covers the distance equal to its circumference.
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Distance covered by each wheel in one complete revolution = 2x % x40 cm

= Distance covered by each wheel in n revolutions = [2 x % x 40 x n ) cm +-(1i)
But, distance covered by each wheel in completing n revoluitions is equal to the distance
travelled by the car in 10 minutes.

21 11x1000x 100 x 7
2 B - = 4375
2x7x4ﬂxn—11x10053<100 = 3 2x22 x40

Hence, each wheel makes 4375 revolutions in 10 minutes.

EXAMPLE 17  Find the number of revolutions made by a circular wheel of area 1.54 m? inrolling a
distance of 176 m. [NCERT EXEMPLAR]

SOLUTION  Let r be the radius of the circular wheel. Itis given that its area is 1.54 m?

:rrz=1.54:>%r3=].54=c~r2=7x[}.{]?=U.49:>r=0.?

Suppose the wheel makes n revolutions in rolling a distance of 176 m.

n x Distance rolled in one revolution = 176

= nx2nr =176 [+ Distancerolled in one revelution = Circumference]
22 _ 176x7
= HXZK?K(}.?--].?E = H_—ZxZZxU.?_

Hence, the circular wheel makes 40 revolutions.

EXAMPLE 18 The diameters of front and rear wheels of a tractor are 80 cm and 2 m respectively.
Find the number of revolutions that rear wheel makes in covering a distance in which the front wheel
makes 1400 revolutions. [NCERT EXEMPLAR]

SOLUTION Let r; and r, be the radii of frontand rear wheels of the tractor. It is given that
rn=040mandr, =1m.

Distance covered by the front wheel in one revolution = 2, = 2rx 04 m = 0.8 nm

.. Distance covered by the front wheel in 1400 revolutions = 1400 x 0.8 tm = 1120 t m
Suppose the rear wheel makes n revolutions to cover this distance. Then,
(Distance covered by the rear wheel in one revolution) xn = 1120
=5 2nn xn=1120n = 2ax1xn =1120 = n = 560
Hence, the rear wheel makes 560 revolutions.

EXAMPLE 19 The cost of fencing a circular field at the rate ¥ 24 per metre is T 5280.
The field is to be ploughed at the rate of ¥ 0.50 per m2. Find the cost of ploughing the field.
(Take n =22/7) [NCERT]
SOLUTION Wehave,

Rate of fencing = ¥ 24 per metre and, Total cost of fencing = ¥ 5280
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Length of the fence = Total cost _ 5280

metre = 220 metre

) Rate 24
i Circumference of the field = 220 metre
sy 2nr = 220, where r is the radius of the field
— 2 x % xr=220
220x 7
i r= 22 35 metres

Area of the field = 7?2 =%x35x35m2 =2x5%x35m?

Itis given that the field is ploughed at the rate of 0.50 per m2

: Cost of ploughing the field =% (22 x 5 x 35 x 0.50) =¥ 1925

ALITER Let the radius of the circular field be r metres. Then,
Length of its circular fence = 2nr metres.

Itis given that the cost of fencing the field at the rate of ¥ 24 per metre is ¥ 5280.
Length of the fence x 24 = 5280

= 27r x 24 = 5280
= 2x§xrx24=5280
5280 % 7
=— = tr
= r 3 % 25 %04 35 metre

22
Area of the circular field = nr’ = i 35x 35m?

22
So, the cost of ploughing the field at the rate of ¥ 0.50 per square metre is =E[Tx35x35x0.50j

=¥1925

EXAMPLE 20 The difference between the radii of the smaller circle and the larger circle is
7 cm and the difference between the areas of the two circles is 1078 sq. cm. Find the radius of the

smaller circle. ‘ [CBSE 2017]

SOLUTION Let the lengths of the radii of the smaller and larger circles be r cm and R cm

respectively.

It is given that ;
5 e -

It is also given that the difference between the areas of two circles is 1078 cm?

< 7R? —nr* =1078
= n(R?-r?)=1078

=y %2,(3+r)(g_r)=10?8
r _?{R+r]x?=lﬂ75 [Using ()]
= R+r=49 Al

Subtracting (i) from (ii), we get
2r=42 = r=21 . .
Hence, the radius of the smaller circle is of length 21 cm.
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LEVEL-2
EXAMPLE 21 Two circles touch externally. The sum of their arcas is 130 x sq. cm. and the distance
between their centres is 14 em. Find the radii of the circles.

SOLUTION  If twocircles touch externally, then the distance between their centres is equal to
the sum of their radii. Let the radii of the two circles be r, cm and r, cm respectively. Let C,

and C, be the centres of the given circles. Then,

Fig.13.5
CICZ = r1 + 1‘2
- H=n+n [+ C,C; =14 cm (given)]
= n+n=14 (1)

It is given that the sum of the areas of two circles is equal to 130 & cm?.

2 2
" +nn =130n

=9 rl2 - rf =130 ..(ii)
Now, (h+n) =1 +r +2n
= 147 =130 + 211, [Using (i) and (ii)]
S 196 - 130 = 25,
= nr, =33 ... (iii)
Now,

(n- ?'2]2 - 4"12 + ?'21 - 2nn
= (n-n) =130 -2x33 [Using (ii) and (iii}
= (n-n) =64
=5 n-rn==8 ..(iv)

Solving (i) and (iv), we get r, =1lcmand r, = 3cm.

Hence, the radii of the two circles are 11 cm and 3 em.

EXAMPLE 22 Tuwo circles touch internally. The sum of their areas is 116 x cm? and distance
between their centres is 6 cm. Find the radii of the circles.

SOLUTION Let R and rbe the radii of the circles having centresat O and (' respectively. It
is given that the sum of the areas is 116n cm* and the distance between the centres is 6 cm.

Sem ¢ A
.6—-—--hl_.
, Fig.13.6
Now, Sum of areas = 116nrcm
—3 7R +mr? = 116m

- RR+rA =116 1)
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Distance between the centres =6cm

= O0' = 6em

= R-r=6 ...(ii)
Now, (R+71)? +(R—-r)? = 2(R? 4 12

= (R+7) +36 =2x116 [Using (i) and (ii)]
= (R+7)* = (2x 116 - 36) = 196

= R+r=14 ... (iii)

Solving (ii) and (iii), we get: R=10 and r = 4.

Hence, radii of the given circles are 10 cm and 4 cm respectively.

EXAMPLE 23 Figure 13.7, depicts an archery tar et marked with its five scoring areas from the
n'nfre_mtﬁmrds as Gold, Rt?d.%’fue Black and {uhﬂ‘g The diameter of the region representing Gg;’d
score is 21 cm and each of the other bands is 10.5 cm wide. Find the area nfgach ﬂf( the five scoring
regions. [NCERT]
SOLUTION We have,

r = Radius of the region representing Gold score = 10.5 cm

n =Radius of the region representing Gold and Red scoring areas
= (10.5 +10.5)cm = 21cm = 2rem

r» =Radius of the region representing Gold, Red and Blue scoring areas
=(21 +10.5)em =31.5cm=3rcm

r; =Radius of the region represing Gold, Red, Blue and Black scoring areas
=(31.5+10.5)cm =42 cm =4rcm

Fig. 13.7
r, = Radius of the region representing Gold, Red, Blue, Black and white scoring areas

= (42 + 10.5) cm = 52.5cm = 5rcm
Now,
: scori a=nr? = 224 (10.5) = 22x10,5%10.5
A; = Area of the region representing Gold scoring area = nr H-T—x( .5) _—%—x Hx10.5
=22x15x10.5 = 346.5 cm?
Area of the region representing Red scoring area = n (2r) - xr? = 3mr® =34,
= 3 x 3465 cm® = 1039.5 cm?
Ay = Area of the region representing Blue scoring area = xt (3r)* - m(2ry = 9nr? — 4nr?
3 =
= 5mr? =5A; =5%346.5cm?
=1732.5 cm?
A; = Area of the region representing Black scoring area = n (4r)° — n(3r)* = 7m? = 74,
’ =7 x 346.5cm?® = 2425.5 cm?

A
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A = Arcaot the region representing White scoring area = ;-;(5;‘)j - n(drjz = Qnr? = 94,

= 9% 3465 cm” = 31185 cm?

o : S e S _ EXERCISE 13.1
LEVEL-1

1. Find the circumference and area of a circle of radius 4.2 cm.

2. Find the circumference of a circle whose area is 301.84 cm?.

3. Find the area of a circle whose circumference is 44 cm.

4. ;I'hhe c_irclum ference of a circle exceeds the diameter by 16.8 cm. Find the circum-ference of

e circle.

5. Ahorseis tied to a pole with 28 m long string. Find the area where the horse can graze.
(Take xt = 22/7).

6. A steel wire when bent in the form of a square encloses an area of 121 cm?. If the same
wire is bent in the form of a circle, find the area of the circle.

7. The circumference of two circles are in the ratio 2 : 3. Find the ratio of their areas.

§. The sum of the radii of two circles is 140 cm and the difference of their circumferences is
88 em. Find the diameters of the circles. '

9. Find the radius of a circle whose circumference is equal to the sum of the circumferences

of two circles of radii 15 cm and 18 cm. INCERT EXEMPLAR]
10. The radii of two circles are 8 cm and 6 cm respectively. Find the radius of the circle
having its area equal to the sum of the areas of the two circles. [NCERT]

11, The radii of two circles are 19 cm and 9 cm respectively. Find the radius and area of the
circle which has its circumference equal to the sum of the circumferences of the two

circles. [INCERT]
12. The area of a circular playground is 22176 m®. Find the cost of fencing this ground at the
rate of ¥50 per metre. [NCERT EXEMPLAR]

13. The side of a square is 10 cm. Find the area of circumscribed and inscribed circles.
14. Ifasquareis inscribed in a circle, find the ratio of the areas of the circle and the square.

15. The area of a circle inscribed in an equilateral triangle is 154 cm”. Find the perimeter of
the triangle. [Use n=22/7 and +/3 = 1.73]
16. A field is in the form of a circle. A fence is to be erected around the field. The cost of

fencing would be ¥ 2640 at the rate of T 12 per metre. Then, the field is to be thoroughly
ploughed at the cost of ¥ 0.50 per m. What is the amount required to plough the field?

[Take & = 22/7].

17. A park is in the form of a rectangle 120 m x 100 m. At the centre of the park there is a

circular lawn. The area of park excluding lawn is 8700 m?. Find the radius of the circular
lawn. (Use & = 22/7).

18. A car travels 1 kilometre distance in which each wheel makes 450 complete revolutions.
Find the radius of the its wheels.

19. The area enclosed between the concentric circles is 770 em?. If the radius of the outer
circle is 21 cm, find the radius of the inner circle.

20. An archery target has three regions formed by thre concentric circles as shown in Fig.
13.8. If the diameters of the concentric circles are in the ratio 1: 2 : 3, then find the ratio of

the areas of three regions. [NCERT EXEMPLAR]
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Fig. 13.8

21. The wheel of a motor cycle is of radius 35 cm. How many revolutions per minute must
the wheel make so as to keep a speed of 66 km /hr? [NCERT EXEMPLAR]

22. Acircular pt?nd is 17.5 m in diameter. It is surrounded by a 2 m wide path. Find the cost
of constructing the pathat the rate of ¥ 25 per m?. [NCERT EXEMPLAR]

23. A circular park is surrounded by a rod 21 m wide. If the radius of the park is 105m, find
the area of the road. [INCERT EXEMPLAR]

24. A square of diagonal 8 cm is inscribed ina circle. Find the area of the region lying outside
the circle and inside the square. [NCERT EXEMPLAR]

25. A path of 4 m width runs round a semi-circular grassy plot whose circumference is 163
% m Find:
(i) the area of the path
(ii) the cost of gravelling the path at the rate of ¥1.50 per square metre
(iii) the costof turfing the plot at the rate of 45 paise per m”.

26. Find the area enclosed between two concentric circles of radii 3.5 cm and 7 cm. A third
concentric circle is drawn outside the 7 cm circle, such that the area enclosed between it
and the 7 cm circle is same as that between the two inner circles. Find the radius of the
third circle correct to one decimal place.

27. A path of width 3.5 m runs around a semi-circular grassy plot whose perimeter is
72 m. Find the area of the path. (Use n=22/7) [CBSE 2015]

28. A circular pond is of diameter 17.5m. Itis surrounded by a 2 m wide path. Find the cost

of constructing the path at the rate of T 25 per square metre (Use n=3.14) [CBSE 2014]

79. The outer circumference of a circular race-track is 528 m. The track is everywhere 14 m
wide. Calculate the cost of levelling the track at the rate of 50 paise per square metre

(Use n = 22/7). :
30. A road which is 7 m wide surrounds a circular park whose circumference is 352 m. Find

the area of the road. .
31. Prove that the area of a circular path of uniform width h surrounding a circular region of

radius ris mh (2r + h).

= P e —___ ANSWERS
1. 26.4cm,55.44cm21 61.6cm 3. 154 cm® 4. 24.64cm
5. 2464 m> 6. 154 cm? 7. 4:9 8. 154cm, 126 cm
9.33cm 10. 10cm 11. 28 cm, 2464 cm?
12. T 26400 13. 157 cm? 78.5 cm? 4. :2
15. 72.7 cm 16. T 1925 17. 32.40m 18. 35.35cm
19. 14cm 20. 1:3:5 21. 5_00 22. ¥ 3061.50
23. 15246 cm?® 24, (16m-32)em® 25 (i) 352m* (i) X528 (iii) X478

babaldo b bbb 0 Balod
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26.115.5em’, 9.26 em 27. 173.25m?  28. Z 3061.50
29, ¥ 3388 30. 2618 ITI.:

A1

————— HINT TO SELECTED PROBLEMS

- Length of the string =28 m. Area over which the horse can graze is the area of a circle of

radius 28 m. Hence, required area = ¢ (28)* = 2464 m?

- Letrem be the radius of the circle. Side of the square = 121 em=11cm

. Perimeter of the square = (4 x 11) em = 44 em
So, length of the wire = 44 cm.

Now, Circumference of the circle = Length of the wire = 2r =44em = r = 7 cm
Hence, Area of the circle = nr® = £x 72 em? = 154 em?

7. Let r, and r, be the radii of two given circles and C, and C, be their circumferences,

o

10.

11.

13.

15.

16.

Then,
G iG=2:3
= 2np:2nr, =2:3
= nin=232r:0=49> ml:wd =4n:9n = wrl:m? =4:9
- Let r; and r, be the radii of two given circles. Then,
n+rn =140 and 27 -2a, =88 = 2a(n-n)=88=>n-n =14

Let r be the radius of the circle whose area is equal to the sum of the areas of circles of
radii 8 cm and 6 cm. Then,

arr =ax8 +nx6- =>r*=100=r=10cm
Let the radius of the circle be r cm. Then,
2nr=2nx194+ 27 x9 = r=28cm

Area of the circle = nr? = %xZSxZBmz = 2464 cm®
We have, Diameter of the circumscribed circle = Diagonal of the square = y/102 + 102

=10v2 cm
Diameter of the inscribed circle = Length of the side of the square.

Let r be the radius of the inscribed circle. Then,
Area=154cm® = 1 =154 = r=7cm
Let /i be the height of the triangle. Then,

"'=5 = h=3r=21cm
If a is the side of the triangle. Then,
J3 2k 42
h=—@>Da=—==—=14/3cm
TR S

Hence, perimeter = 3a = 3 x 143 em =727 em

Lengih o SR Total Cost 2640 B e

Rate per metre T

— ——
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2rr =20m = r=35m
Area = mr® = n(35)>
Cost of ploughing the whole field =3 [ (35)* x 0.50]
17. Areaof the park = (120 x 100) m* = 12000 m?
Area of the park excluding the lawn = 8700 m?
. Area of the circular lawn = (12000 — 8700) m?

= mr? = 3300 = 12 =33{)0x-—:i:150x7 = r=4150x7 =3240m
18. Let the radius of each wheel be r metres. Then,

Circumference of each wheel = 2nr = 2x E x r metres

= Distance covered by the wheels in one revolution = 2x ? x r metres

—  Distance covered by the wheels in 450 revolutions =2 x% x rx 450 metres

It is given that the car travels 1 kilometre i.e. 1000 metres distance when its each

wheel makes 450 revolutions.
2x2xr>c 450 = 1000 = r =-w= 0.3535 metres = 35.35cm
7 2 x 22 x 450

19. Let the radius of the inner circle be rem. Then,
5 22 2 2
ax21x2]l—-mx r: =770 = m(441—r"}=?70:>-—?—x{441—r‘}=?70=>441-—r“ =245

= r2=196=r=14cm

13.3 SECTOR OF A CIRCLE AND ITS AREA

Consider a circle of radius r having its centre at the point O. Let A, B, and Cbe three points on
the circle as shown in Fig. 13.9. The area enclosed by the circle is divided into two regions,
namely, OBA and OBCA. These regions are called sectors of the circle. Each of these two
sectors has an arc of the circle as a part of its boundary. The sector OBA has arc AB as a part of
its boundary whereas the sector OBCA has arc ACB as a part of its boundary. These sectors
are known as minor and major sectors of the ciécle as defined below.

Fig. 13.9

orof a circleis called a minor sector if the minor arc of the circle is a part of its

MINOR SECTOR A sect
bﬂuﬂdﬂry .
In Fig. 13.9, sector OAB is the minor sector.
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MAJOR SECTOR A sectorofa circleis called a major sector if the major arc of the circle is a part of its
boundary.

In Fig. 13.9, sector OACB is the major sector.

Following are some important points to remember:

(i) A minor sector has an angle ¢, (say), subtended at the centre of the circle, whereas a
major sector has no angle.

(ii) The sum of the arcs of major and minor sectors of a circle is equal to the circumference of
the circle.

(iii) The sum of the areas of major and minor sectors of a circle is equal to the area of the circle.

(iv) The boundary of a sector consists of an arc of the circle and the two radii.

13.3.1 AREA OF A SECTOR

Consider a circle of radius r having its centre at O. Let AOB be a sector of the circle such that
Z AOB = 0.1f 8 < 180°, then the arc AB is a minor arc of the circle. Now, if 8 increases the
length of the arc AB also increases and if  becomes 180°, then arc AB becomes the

circumference of a semi-circle. Thus, if an arc subtends an angle of 180° at the centre, then its
arclengthis nr.

Cc

4
Fig. 13.10

B

0
If the arc subtends an angle of 0 at the centre, thenits arc length = 180 X

Hence, the arc length I of a sector of angle ¢ in a circle of radius r is given by

T=ED*"W ..(i)

= I=ix2nr=—ﬁ—~x(Ci.rcumfermce of the circle)
360 360

As discussed above, if the arc subtends an angle of 180° then the area of the corresponding

: R |
sector is equal to the area of a semi-circle i.e -im'z.

2
-+ If the arc subtends an angle 6, then area of the corresponding sector is LW | nr? =2 9

180 2 360
Thus, the area A of a sector of angle 8 in a circle of radius r is given by

A=%x312 =%x(Areaofthecirde}

..(ii)
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13.17
0
o, A=t o 4nl(80) | 4.2 Using 0]
360 2 180>':TI:TT=>A—EIF' I g{
REMARK Area of major sector =nr® — Area of minor segment
Some useful results to remember:

(i) Angledescribed by minute hand in 60 minutes = 360°
Angle described by minute hand in one minute = [@) T o g
60

Thus, minute hand rotates through an angle of 6° in one minute.

(ii) Angle described by hour hand in 12 hours = 360°

Angle described by hour hand in one hour = ( % ) " 30°

= Angle described by hour hand in one minute = [%) o

1 o
Thus, hour hand rotates through ( 2 ) in one minute.

EXAMPLE 1  Find the area of a sector of a circle of radius 28 cm and central angle 45°.
[NCERT EXEMPLAR]

SOLUTION We know that the area A of a sector of a circle of radius rand central angle ¢ (in
degrees) is given by

0
=—Kﬁr2

Here, r=28 cmand 0 = 45.

_ 4 2:1 -?'—2-*:<12553-428::1112=3rl]13\t:rr|jt
A_.-B—ﬁﬁxﬂx(m) 83‘?

EXAMPLE 2 Find the difference of the areas of a sector of angle 120° and its corresponding major
sector of a circle of radius 21 cm. [NCERT EXEMPLAR]

SOLUTION Let A, and A, be the areas of the given sector and the corresponding major

sector respectively. We have, p=120andr =2lcm.

Ay = o xar? = B xnx (@1 = 147 nem?

and, A, = Area of the circle — 4,

7 4D o .
= A, = [mx (21)? - 147r) cm” = 7 (441 - 147) cm” = 294 = cm?



MATHEMATICS- X

” 5 2 2
Required differences = A, - A, =(294r-147n)em?® =147ncm? = [ 14?x2?Jcm* =462cm?

exaMpeLe s Find thearea of the sector of a circle with radius 4 cm and of angle 30°. Also, find the
area of the corresponding major sector. (Use 7= 3.14).

SOLUTION Here, 0=30°andr = 4cm.

AreaofsectorOAPB =Y x nr?
360

0 3.14x 4

=i~x3.14x4x4cmz= cm? = 4.153 cm?
360

Let A be the area of corresponding major sector. Then,
A = Area of sector OA QB

= A = Area of the circle - Area of the corresponding minor sector a
= A=nr3-ﬁxnr2
2 0

Awie] B=re
= nr [ 360)
- A=3.14w;‘=-u,1(1—2).%2

360

% A=3.I4x4x4x%cm2 =3'1“3"4"’ em? = 46,05 cm? Fig. 13.11

EXAMPLE 4 A sector is cut from a circle of radius 21 cm. The angle of the sector is 150°. Find the
length of its arc and area.
SOLUTION = Thearc length/and area A of a sector of angle ¢ ina circle of radius r are given

by I = %x 2rrand A = %x nr’ respectively. Here,r=21cmand g = 150

l= EXZX%XZI]M=55G}1

150 22 1155
and, A={— = 213]::::12:-— 2 = 577.5cm?
x?x( ) 5 cm cm

EXAMPLE 5 The central angles of fwo sectors of circles of radii 7 cm and 21 em are respectively
120° and 40°. Find the areas of the two sectors as well as the length of the corresponding arcs. What

do you observe? INCERT EXEMPLAR]
SOLUTION Sector -1 Sector -
Radius: h=7cm rn =2lcm
Sector angle: 6, =120° 0, = 40°
6, 2 6 2

. Ay = ——x, =2
Sector areas: 17360 <™ A, 360 % ™2
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Sector arc: Gy ixan] 1'2 =—Bz—'-"(zm'2
We find that S 360
- S 1__12_0 22 s 154
15360 ™ T 39 X7 X7 em® =—=am’
9 40 22
2_-—Gxnrzz—-ﬁx?—x?lzcmz:l&flcm'
0, 120 22
e B o - 2 _ M
1 36 nh 36Gx2x?)¢?cm +?crn
0 40 22
j., .———2—-—){ = ——— —_— = —
2 =350 5 360x2x 7 x2lecm = —cm

We observe that the arc lengths of two circles of different radii may be same butareas need
notbe equal.

EXAMPLE 6 A car has two wipers which do not overlap. Each wiper has a blade of length
25 cm sweeping through an angle of 115°. Find the total area cleaned at each sweep of the
blades. INCERT]

SOLUTION Clearly, each wiper sweeps a sector of a circle of radius 25 cm and sector angle
115°. Therefore, total area A cleaned at each sweep is given by

A=2xixnr2
360

115 22 ’ "
= A=2x——x—x25x25cm"~ = 125496 cm
360 7

EXAMPLE 7 To warm ships for underwater rocks, a light house throws a red coloured light over a
sector of 80° angle to a distance of 16.5 km. Find the area of the sea over which the ships area warmed.
(Use n = 3.14) INCERT]

SOLUTION Wehave, r = 16.5kmand 6 = 80.
Let A be the area of the sea over which the ships are warmed. Then,

-

A= nr? =3 314x165x165km? = 189.97 km?
360 360

EXAMPLE 8 [n Fig. 13.12, thereare shown sectors of two concentric circles of radii 7 cmand 3.5 cm.
Find the area of the shaded region. (Use © =22/7).

B

SOLUTION Let A, and A, be the areas of sectors OAB and OCD respectively. Then,

A, = Area of asector of angle 30° in a circle of radius 7 cm
77
Ay :{ 50 xgx?zlcmz = ?sz

; B
_— Using: A =—— 2
360 7 [ B amxnr:‘

A. = Area of a sector of angle 30°in a circle of radius 3.5 cm.
g =
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I

o lo |
A‘=l£x:x(3.5):}cmz=\Lxgxzxz}cmz=Ecm2
271360 7 12 7 2 2 24

Area of the shaded region = A, - A,
(e3)
= | e | | O]}
6 24
=Ex(4_])m2=2m2=9.625m2
24 8

EXAMPLE 8 A pendulum swings through an angle of 30° and describes an arc 8.8 cm in length.
Find the length of the pendulum. [Use n=22/7].
SOLUTION Here, 0 = 30°, ] = arc = 8.8cm

|l = i:«:Ernr:::-s.s = E:(2:::£>< r=r= Mcm =168 cm
360 360 7 2

EXAMPLE 10 The perimeter of a sector of a circle of radius 5.2 cmn is 16.4 cm. Find the area of the
sector.
SOLUTION  Let OAB be the given sector. Itis given that

Perimeter of sector OAB = 16.4 cm

= OA+0OB+arc AB=164cm
= 52+52+arc AB =164
= arc AB=6ecm=>Il=6cm

Fig.13.13
Area of sector OAB = %Fr 2 %xﬁxS.Zcmz =15.6 cm?

EXAMPLE 11 An arc of a circle is of length 57 cm and the sector it bounds has an area of
20 xcm?, Find the radius of the circle.

SOLUTION  Let the radius of the circle be r cm and the arc AB of length 5z cm subtends
angle 8 at the centre O of the circle. Then,

Arc AB = 5ncm and, Areaof sector OAB = 207 cm?

- _B_xz;q:r_—.Snand,ixnrz =20n
360
0 2
%0 _2n
—x2nr L
360
7
= - =4
2
=5 r=8cm

Fig.13.14

ALITER We know that Area = %!r = W = % " T T
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EXAMPLE 12 Areq of a sector of a circle
corresponding arc of the sector.

SOLUTION Let A be the area of t
the corresponding arc. Then,

of radius 36 cm is Sdwem®. Find the length of the

he sector of a circle of radius r = 36 cm and [ be the length of

1
A==]
2 T
1
—= 54T|:=-§-x|fx36 [ A=547 cm?(given)and r =36 cm]
— I =3rcm

ALITER Lezt the central angle (in degrees) be ¢.Itis given that r =36 cm and area of the sector
is54 ® cmZ.

4] o
%xnx(36)2=54n [Using:Areﬂ:SL;Dxﬂr'}
. B=54nx3560=15
nt (36)°

Let I be the length of the corresponding arc. Then,

0 15
360 nr — | —--—360x2nx36cm—-3ncm

EXAMPLE 13 A piece of wire 20 cm long is bent into the form of an arc of a circle subtending an
angle of 60° at its centre. Find the radius of the circle. NCERT EXEMPLAR]

SOLUTION Let r be the radius of thecircle. Here, 0 = 60 and [ = 20 cm.

| = 5.8 x2nr
360
60
= 20 = —x2nr
360 ﬁ
= r—figcm
s laH"*Elt?!l::m"’fﬂ

60

Hence, the radius of the circle is — cm. Fig.13.15

EXAMPLE 14 The length of”;jn"lp,l'mud of a clock is 14 cm. Find the arca swept by the minute hand
in one minute. (Use = =22/7) . .

SOLUTION ctlearly minute hand of a clock describes a circle of radius equal to its length i.e.
14 cm. Since the minute hand rotates through 6”in one minute. Therefore, area swept by the
m'inut'c hand in one minute is the area of a sector of angle 6" in a circle of radius 14 cm. Hence,

required area A is givenby

A:.'-—{}-—-Kﬂrz

360
. 1 22 ; 2108 5 =
6 22 % {14)-} le = l;’ﬁ x —?— x14 %14 cm*” = ‘I?Lln = 10.26 cm

= A mit=rsX

360

EXAMPLE 15 The minute hand of
described by the minte hand betwet

a clock is 10 cm long. Find the area of the face of the clock
a9 AM. and 9.35 AM.

4
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SOLUTION  We know that:
Angle described by the minute hand in one minute = 6"
Angle described by the minute hand in 35 minutes = (6 x 35)° = 210°
Arca swept by the minute hand in 35 minutes
= Area of a sector of angle 210" in a circle of radius 10 cm

_ 1210 22 -3 2 [U.* sl = 0 ::L
= 13&0:{ 2 x (10) l.::m =1833em sing: 3 =X r

EXAMPLE 16 The short and long hands of a clock are 4 cm and 6 cm long respectively. Find the sum
of distances travelled by their tips in 2 days. (Take © = 22/7)
SOLUTION  In2days, the short hand will complete 4 rounds.

Distance moved by its tip =4 (Circumference of a circle of radius 4 cm)

22 :
= 4::[2:{3?5:4](:111: gcm
In 2 days, the long hand will complete 48 rounds.

Distance moved by its tip =48 (Circumference of a circle of radius 6 cm)

77 ) )
=48x[2x?x6]cm= 12672

704 12672
- Sum of the distances moved by the tips of two hands of the clock = [—4 + ) cm

5
= 1910.85 cm

EXAMPLE 17 Inacirclewith centre O and radius 5 cm, AB isa chord of length 543 cm. Find the
aren of sector AOB.

SOLUTION Itisgiven that AB = 5J3 cm .

5J3

= AL:BL:Tcm

Let ZAOB = 20. Then, ZAOL = Z/BOL =0.
InAOLA, we have

543 ‘L

v 28 o B o4 AWB
oA~ "5 2
= 0 = 60° Fig.13.16
- £AOB = 120°

1 5 %
Area of sector AOB = %x nx 5 em? = E’E_nmh

=

EXAMPLE 18 An umbrella has 8 ribs which are equally spaced. Assuming umbrella to be a flat
circle of radius 45 cm. Find the area between the two consecutive ribs of the umbrella.

[NCERT]
SOLUTION We know that the ribs of an umbrella are equally spaced.

Angle made by two consecutive ribs at the centre = -3—?? = 45°




T e e e e

Fig.13.17
Let A be the area between two consecutive ribs. Then,
A = Area of a sector of a circle of radius 45 cm and sector angle 45°

45 22 0 2
= 45 2 H . = — e
= {———350 x 3 x 45 x 45 ; cm [Usmg. Area 350 x 7t }
= .-*1=-{13 x—? x 45 x 45 cm? = 795.53 cm?

EXAMPLE 19 A brooch is made with silver wire in the form of a circle with diameter 35 mm. The
wire also used in making 5 diameters which divide the circle into 10 equal sectors as shown in
Fig. 13.18. Find: (i) the total length of the silver wire required (i) the area of each sector of
the brooch. ? [NCERT]

SOLUTION (i) Letlbe the total length of the silver wire. Then,

Fig. 13.18

| = Circumference of the circle of radius 5 mm + Length of five diameters

3 a2 M -
== ll:znx;f_+5ﬂ35mm:[zx?x—ﬁ-+-l?5 mm = 285 mm

—
-

(i1) The circleis divided into 10 equal sectors. Therefore, area A of each sector of the brooch

15 given by

[35]3 1. .92 33 B 5 B85 3
mm :—*X?K x mm = —mm

A= L (Area of the circle) = —x T X
10 10

EXAMPLE 20 An elastic belt is placed round therimof a ;.fnf'h’_y of radius 5 cim. One point on the belt
is pulled d:n'di‘;m:'m; from the centre O of the pulley until itisat P, 10 cm from O. Find the length
of the belt that is in contact with the rim of the pulley. Also, find the shaded area, [CBSE 2016]

SOLUTION  In Figure 13.19, lot ZAOP = ZBOP = 0. Clearly, portion AB of the belt is not in

contact with the rim of the pulley in righttriangle OAP, we have

OA _5 _1_ 4_60°= 2A0B=20=120°

R

LS
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120°x2x tx 5 107 [ ; 0
Arc AB = " =2 e Using: | = —— x 25y
¢ 360 cm 3 cm 5 360

Fig. 13.19

Let I'be the length of the belt that is in contact with the rim of the pulley. Then,

" ; ; 10 2
I = Circumference of the rim — Lengthof arc AB = 27 x 5 cm-— ?n cm = % cm

Now,
2 3 5 3 = 0 2

Area of sector QAQB = % x5t om’ = %cm“ [Usmgr- Area = 360 % TU“]
Applying Pythagoras theorem in AOAP, we obtain

OP? = OA® + AP® = AP = JOP* - 0A* = J100 - 25 =5V3 em -

Area of quadrilateral OAPB = 2 (Area of AOAP)

1
=2"(5"OAXAP)= 5x 5J3 cm? = 25J/3 cm’

Hence, Shaded area = Area of quadrilateral OAPB - Area of sector OAQB.

& [25(-%]51“2 = %5-(3~ﬁﬂn)cmz

EXERCISE 13.2

1. Find, in terms of &, the length of the arc that subtends an angle of 30° at the centre of a
circle of radius 4 cm.
2. Find the angle subtended at the centre of a circle of radius 5 cm by an arc of length

(57/3) cm.
3. Anarcoflength 20mcm subtends an angle of 144° at the centre of a circle. Find the radius

of the circle.
4. Anarc of length 15 cm subtends an angle of 45° at the centre of a circle. Find in terms of

n, the radius of the circle.
5. Find the angle subtended at the centre of a circle of radius ‘a’ by an arc of length
(an/4) cm.
6. A sector of a circle of radius 4 cm contains an angle of 30°. Find the area of the sector.
7. A sector of a circle of radius 8 cm contains an angle of 135°. Find the area of the sector.
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8.

9.

10.

11.

12,
13.

14.

15.

16.

]?.
18.

19.

20.

21.

24.

26.

13.25

The area of a sector of a circle of radius
sector.
The area of a sector of
sector.

:Fimi the area of the sector of a circle of radius 5 cm, if the corresponding arc length
is 3.5 em. [NCERT EXEMPLAR]
In acircle of radius 35 cm, an arc subtends an angle of 72° at the centre. Find the length
of the arc and area of the sector.

The perimeter of a sector of a circle of radius 5.7 m is 27.2 m. Find the area of the sector.
The perimeter of a certain sector of a circle of radius 5.6 m is 27.2 m. Find the area of the
sector.

A sector is cut-off from a circle of radius 21 cm. The angle of the sector is 120°. Find the
length of its arc and the area.

The minute hand of a clock is /21 cm long. Find the area described by the minute hand
on the face of the clock between 7.00 AM and 7.05 AM.

The minute hand of a clock is 10 cm long. Find the area of the face of the clock described
by the minute hand between 8 AM and 8.25 AM.

A sector of 56° cut out from a circle contains area 4.4 cm”. Find the radius of the circle.
Area of a sector of central angle 200° of a circle is 770 cm®. Find the length of the
corresponding arc of this sector. [NCERT EXEMPLAR]
The length of minute hand of a clock is 5 cm. Find the area swept by the minute hand
during the time period 6:05 amd and 6: 40 am. [NCERT EXEMPLAR]

The length of the minute hand of a clock is 14 cm. Find the area swept by the minute
hand in 5 minutes. [CBSE 2013]
Ina circle of radius 21 ¢m, an arc subtends an angle of 60° at the centre. Find (i) the length
of thearc (ii) area of the sector formed by the arc. (Use n = 22/7) [CBSE 2013, 2017]

From a circular piece of carboard of radius 3 cm two sectors 0f90° have been cut off. Find
the perimeter of the remaining portion nearest hundredth centimeters (Take
n =22/7).

The area of a sector is one-twelfth that of the complete circle. Find the angle of the sector.

2 cm is wem?. Find the angle contained by the

acircle of radius 5 cmis 5 mcm?. Find the angle contained by the

AB is a chord of a circle with centre O and radius 4 cm. AB is of length 4 cm. Find the area

of the sector of the circle formed by chord AB.

In a circle of radius 6 cm, a chord of length 10 cm makes an angle of 110° at the centre of

the circle. Find: ‘ v .
(i) thecircumference of the circle, (i) the area of the circle,

(iii) the lengthof thearc AB, (iv) thearea of the sector OAB.
Figure 13.20, shows a sector of a circle, centre O, containing anangle 0%, Prove that:

(i) Perimeter of the shaded regionis r( tan 6 + sec 0 + T 1 ]

2
gocoa B n0
(ii) Area of the shaded regionis = [ tan 0 — - J
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B
0y
rcm
A
Fig. 13.20 Fig. 13.21

27. Figure 13.21 shows a sector of a circle of radius r cm containing an angle 0°. The area of
the sector is A cm* and perimeter of the sector is 50 cm. Prove that

(i) a=@£§_1] (i) A = 25r 12
Bl ANSWERS
60
1 %cm 2. 60° 3. 25cm 4, ?cm
dr 2 2 a
5. 45° 6. —cm 7. 24w cm 8. 90
9, 72° 10. 8.7cm? 11. 44 cm, 770 cm? 12. 45.03m?>
13, 4.8m° 14. 44 cm, 462 cm? 15. 5.5cm?
D .3
16. 130.95cm?  17. 3cm 15, =5 -om 19, 45; cm
20. 51.30 cm? 21. (i) 22 cm, (ii) 231 cm? 22, 9428 cm
23. 30° 24, %"cm2
25. (i) 37.68cm (i) 113.1cm® (i) 11.51 cm (iv) 34.5cm?®

13.4 SEGMENT OF A CIRCLE AND ITS AREA

Consider a circle of radius r having centre at point O. Let PQ be a chord of the circle and let R
and S be two points on it as shown in Fig. 13.22. The area enclosed by the circle is divided by
the chord PQ into two segments, viz. PRQ and PSQ. Each of these two segments has an arc of
the circle as a part of its boundary. Arc PRQ is the minor one and the arc PSQ is the major
one.

SEGMENT OF ACIRCLE The region enclosed nyanarcand achord is called the segment of the circle.

In Fig. 13.22, the shaded region PRQ is a segment of the circle. The boundary of a segment

consists of an arc of the circle and the chord determining the segment.
S

P Q
Fig. 13.22
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R SEGMENT [ . . . : ’
MINOR SE i H,r” boundary of a segment is @ minor arc of a circle, then the corresponding
segment is called a minor segnment. ¢

In Fig. 13.22, segment PQR isa minor segment.

MA..IlOH SEGMENT A segment corresponding a major arc of a circle is known as the major segment.
InFig. 13.22, segment PQS is a major segment,.

13.4.1 AREA OF A SEGMENT OF A CIRCLE

FJraw acircleof radius r. Let O be the centre of the circle and PQbea chord dividing the circle
into two segments PRQ and PSQ as shown in Fig. 13.23. Suppose we wish to find the area

of the minor segment PRQ (shaded region in Fig. 13.23). Let 2 POQ = 6.
S

Fig.13.23

Itis evident from Fig. 13.23 that
Area of the sector OPRQ = Area of the segment PRQ + Area of AOPQ
= Area of the segment PRQ = Area of the sector OPRQ - Area of AOPQ Nt
0 3
Clearly, Areaof the sector OPRQ = 350 X re

In AOLP, wehave

1:1:)52—-(E and smE=—L
3 Op - - 3 OF
. B o
= DL=DPcos%:rms%ﬂnd,f’[.=0?sm5=rs:ni
0 ;9
=5 OL=rm55and,PQ:2PL=2rsm~2-

A OPO = 1(;3@,(01 ) = l[?.rf.ir'i 9 srcos 9—} = ¥ sin S cos 2
Q=3 i 2 2 2 2
Hence,

2

2 s 0 ‘H_ n _ 0] 2
ArcnnfﬁegméﬂlpRQ:ﬁxﬂr -r hl[‘lECOhE— ﬁx{}~sm5cn5§ r

REMARK Area of the major segment PSQ = nr” —Area of minor segment PQR.

NOTE g A that the area of the minor segnient of a circle is always less than the area of
l'f:):-;}rj;s;:;?:gﬁ;? -—::E:;r but the area of the major segment of a circle is greater than the area of

its corresponding sector.

...... ' Coecdcplaba e iR img N
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- |LLUSTRATIVEEXAMPLES
LEVEL-1
EXAMPLE 1 Find the area of the segment of a circle, given that the angle of the sector is 120° and the
radtus of the circle is 21 cm. (Take x=22/7)

SOLUTION - The area A of a minor segment of a circle of radius r and the correspond ing
sectorangle 0 (indegrees) is given by

A= {—n—x E!—s.ingr:u::-sTﬁl}r3

Here, r=21cmand ¢ =120°.

120°
Area of the segment = {% x 0 - sin 8 msE 2 2 G
= i sin 60° cos60° } (21)* em? R
360 Fig.13.24

|
{ 1
E
(-2 )o

EXAMPLE 2 A chord AB of a circle of radius 10 cni makes a right angle at the centre of the circle.
Find the area of the major and minor segments (Take 7 =3.14) [CBSE 2016]

SOLUTION We know that the area of a minor segment of angle ¢ (in degrees) in a circle of
radius ris given by

7

E_lx-“"—g}(zl}: cm’?
A2 2

=

x (21)2 - (21)° x?}cmz

A= ﬂ-singcc-sg}rz
2 2

360
Here, r=10 and 6 = 90°
A= {3'14 s sin 45° cos 45“> (10)* em?® =
360 A B
3.14 | 1 2 2 U
A={———x—3(10)" cm
¥ {4 V2 Ji}( ) Fig.13.25
5 A = (314 %25 - 50} cm? = (78.5 - 50) cm? = 285 cm? o

Area of the major segment = Area of the circle - Area of the minor segment

=(3.14x10%-28.5)cm® =(314—28.5 ) em? = 285.5 cm
EXAMPLE 3 A chord AB of acircle of radius 15 cm makes an angle of 60° at the centre of the circle.
Find the area of the major and minor segment. (Take n=3.14, \/3=1.73) [CBSE 2017]
SOLUTION We know that the area of a minor segment of angle ¢ (in degrees) in a circle of
radius ris given by

A —{n—ﬂ- - :-".inE Cos -‘13'-]1'2
| 360 R
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13.29
1314 x 60 .
=5 A= {—:—3—50—— = 5in 30%cos 30° } (15)* em?
— A {%% - ﬁ-} x 225 em?
— A =(0.5233 - 0.4330) 225 em? = 225 x 0.902 cm? = 20.295 cm 2 # -

Fig. 13.26
Area of the major segment = Area of the circle — Area of the minor segment

={3.14x(15)* - 20.295} cm? = (706.5 - 20.295] cm? = 686.205 cm>

EXAMPLE 4 In a circle of radius 21 cm, an are subtends an angle of 60° at the centre. Find:
(i) length of the arc (i) area of the sector formed by the arc [NCERT]
(iii) area of the segment formed by the corresponding chord of theare.

SOLUTION Let O be the centre of the circle of radius 21 cm such that an arc APB subtends
60° angle at the centre O.

VAV,
P
Fig. 1327
0 60 22
(i) LEHgthufthearcAPB=ﬁx2m=ﬁx2x?x21m=22cm
3 2 ) .
(ii) Area of sector OAPB = S_EU- X re = %xé x21x21cm? = 231 em?
(0 . 0 0],
(iii) Area of the segment APB —{3—66——!:1115(:035}?‘
={-ﬂ—x g —sin&ﬁ“cusm}“}lexﬂcmz
7 360
={E—lx£}x21x21cmz
1 2 2
:{llxl’l—-?xﬂxﬂ}cmz

44143
4

- { 231- } em? =(231-190.95) cm?= 40.05 cm?®

EXAMPLE 5 A chord ofacircle of radius 10 cm subtends a right angle at the centre. Find:
(1) area of the minor sector (ii) area of the minor segment

(iii) areaof the major sector (i) area afﬂwnmjarsrgmcnt (Lse 7=3.14) [CBSE 2016]

=

A
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SOLUTION The area of the minor sector is a circle of radius rand sector angle 0 (in degrees)
is wiven by

Fig. 13.28

(S} [fa=]

_ _ e LS o M 2
The area of the corresponding minor segment is given by {———*? 00 x 0 = sin — cos } re.

Here, r= 10 cm and 6 = 90°

3 % - 2 2
(1) Area of the minor sector OAPB = "i ®R = x3.14x10x10em™ = 78.5cm

360 <
(ii) Let A be the area of the minor segment APB. Then,
g | =0 2 4] t 2
A= {3—- sin — coca-iL r
I 90 : a ; al 2
— A= 31dx—-5in45°cos 45° ' x 10 x 10 cm
[ 360 J
(314 1 (314

s A e }x 100 cm?® = LT ~ 50] em” = (78.5 — 50)cm? = 28.5 cm?

s 2
(111) Let A; be the area of the major sector OAQB. Then,

Ay = Area of the circle - Area of the minor sector OA PB.
= A =(3.14x10x10 - 78.5) em? = (314 — 78.5) cm? = 235.5 cm?
(iv) Let A, be the area of the major segment AQB. Then,

A, = Area of the circle - Area of the minor segment APB
= A, =(3.14x10x 10 - 28.5) cm® = 285.5 cm?
LEVEL-2

EXAMPLE 6 Figure 13.29 shows two arcs, A and B. Arc A is part of the circle with centre
O and radius OP. Arc B is part of the circle with centre M and radius PM, where M is the nid-point

of PQ. Show that the area enclosed by the two arcs is equal to 25 | /3 — g-] em®; [CBSE 2016]
SOLUTION Let A, be the area enclosed by arc Band chord PQ. Then,

A, = Area of semi<ircle of radius 5 cm = %x ST el e Ezﬁ ol

Let ZMOQ = £ZMOP = 6
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In AOMP, wehave

. PM 5 1
sinf=—=—=o=
or 1w 2
= 6= 30°
=5 ZP0OQ = 20 = 60°

Fig. 13.29

Let A, bethe areaenclosed by arc A and chord PQ. Then,
A, = Area of segment of circle of radius 10 cm and sector containing angle 60°

Tx60 Jowemo e B o HE@8 o Bl
= Azzl %0 —smSﬂ“xcnsSﬂ.xlﬂ cm [ A \350 mnzcnszjr
S

25 50rn = 2
Clearly, Required area = A; - A, = {-—}— (T - bﬁ” cm

-

={25J_-%}cm: =25{J§—§}cm2

EXAMPLE 7 Find thedifference of the areas of two segments of a circle formed by a chord of length

5 cm subtending an angle of 90° at the centre. [NCERT EXEMPLAR]
SOLUTION Let rbe the radius of thecircle. Using Pythagoras theorem in A AOB, we obtain
D

AB? = 0A? + OB°

= 2 _ 2.
5 &9 5
= 252 =95 =y == = IET

Let A, and A, be the areas of minor segment ACB and major
segment ADB respectively. Then,

0 0 -
Al - (ﬁ—sinﬁcos-]i’
360

3 2

= A1=[-_;;J—Dx90—-sin45"cos45°]xl

iS5
—
e
=
]
=
5
j=5
-
Il
5]
B

b ey il T el a“n- i b . -+ L
- i . -

e S e bt e A g s

e ———

e

e i e W ——
- "

Y e gre— e 8 &
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2% - [25¢x 25 3
X—Cm- = L— - T cm’”

Ay = Area of the circle - A,

- ST 25¢ 25Y| . (25x 25r 25)_ 5 (75m 25 ,
Ay = -‘:\L—= -L ~— |tem :[ -—+— |em” =| —+— |cm
] V2 8 d . o] 4 8 4

R = .
Required difference = A, - A, = {L% + %] - [ EEE - 24—3 ] } cm”

"25n 25 s 25 2
—L—+- cm”® = —(n+2)em
4 2 -

EXERCISE 13.3

1.

-
-

LEVEL-1
AB1s achord of a circle with centre O and radius 4 cm. AB is of length 4 cm and divides
the circle into two segments. Find the area of the minor segment,

A chord PQ of length 12 cm subtends an angle of 120° at the centre of a circle. Find the
area of the minor segment cut off by the chord PQ. [NCERT]
A chord of a circle of radius 14 cm makes a right angle at the centre. Find the areas of the
minor and major segments of the circle.

A chord 10 ¢cmlong is drawn in a circle whose radius is 542 cm. Find area of both the
segments. (Take m =3.14).

- Achord AB of acircle, of radius 14 cm makes an angle of 60° at the centre of the circle.

Find the area of the minor segment of the circle. (Use n =22/7)

Find the area of the minor segment of a circle of radius 14 cm, when the angle of the
corresponding sector is 60°. [NCERT EXEMPLAR]
A chord of a circle of radius 20 cm subtends anangle of 90° at the centre. Find the area of
the corresponding major segment of the circle. (Use 7 =3.14)

[NCERT EXEMPLAR]
Theradius of a circle with centre O is 5 cm (Fig. 13.31). Two radii OA and OB are drawn at
right angles to each other. Find the areas of the segments made by the chord AB
(Take & = 3.14).

B

Fig. 13.31
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9. AB is the diameter of 3 circle, centre 0. C

is a point on the circumference such that
£COB = 0. The area of the minor segment £

cut off by AC is equal to twice the area of
the sector BOC. Prove that sin *. e rr[ 1_ _9_]
2 2 2. 120

C

Fig. 13.32

10. A chord of a circle subtends an angle of 6 at the centre of the circle. The area of the minor
segment cut off by the chord is one eighth of the area of the circle. Prove that

.. @ 3] nh
8sin—cos—+ T =—.
2 2 45
ANSWERS
- (B?n—‘h’g)ﬂnz 2. 4(4n-3J3)am? 3. 56 cm?, 560 cm? o
308 3

4. 1425cm? 14275cm? 5. 17.80 em? 6. (T - 493 ) cm
7. 285.5 cm? 8. 7.135cm?, 71.425 cm?

13.5 AREAS OF COMBINATIONS OF PLANE FIGURES

Inour daily life we come across various plane figures which are cumbinal:i_uns of two or more
plane figures. For example, window designs, flower i?eds, draincovers, r::lrcular path§ etc. In
this section, we shall discuss problems on calcu_lahng areas uf_ such_hgures by using the
knowledge of computing areas of different plane figures studied in earlier classes.

Following examples will illustrate the process of computing areas of plane figures which are
combinations of two or more plane figures.

_—— e A YT T
e T R D AL U
Ol

. ! - et |
D G o L o L

EXAMPLE 1 Infigure 13.33, find the area of the shaded region [Use & =3.14]

-« of the circle. Clearly, Diameter of the circle = Diagonal BD of
SOLUTION Letrbe theradius of
rectangle ABCD.

Applying Pythagoras theorem in ABCD, we obtain

. - S e

. FRTATERTT T
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BD = VBC* + CD* = V6* + 8 em = 10em A . 3
2 :f:fi[};ﬁzrzlﬂ:}r-:s _". 8cm K
: 4 5 "_';":,_ 6cm
Area ot rectangle ABCD = ABx BC = (8§ x6)cm” = 48cm”
Areaofthecircle = mr* = 3.14 x (5)° em® = 78.50 cm® & g/
“. Area of the shaded region = Area of the circle -~ Area of rectangle ABCD ™
= (78.50 - 48) cm* = 30.50 cm? Fig.13.33

EXAMPLE 2 A paper is in the form of a rectangle ABCD in which AB = 20 cm and
BC = 14 om. A semi~ctreular portion with BC as diameter is cut off. Find the area of a remaining
part.
SOLUTION We have,

Length of the rectangle ABCD = AB =20 cm

Breadth of therectangle ABCD=BC=14cm

Area of rectangle ABCD = (20 x 14) em” = 280 cm®

Diameter of the semi-circle = BC = 14 cm
Radius of the semi-circle =7 cm
D c

14 cm

A——20cm—B
Fig. 13.34
Let A; be the area of the semi-circular portion cut off from the rectangle ABCD. Then,

A = l(iﬂ'z] =(lx2x72)cmz =77 cm?
2 & 7
Area of the remaining part = Area of rectangle ABCD — Area of semi-circle

= (280 - 77) cm?* = 203 cm?

EXAMPLE 3 Find the area of the shaded region in Fig. 13.35, if ABCD is a square of side
14 cnrand APD and BPC are semi-circles. [NCERT)
SOLUTION Let A bethe area of the shaded region. Then,

B+ 7cm=0—=7cm-C

A—-7cm+0-—=+T7cm<D
Fig.13.35
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A = Areaof square ABCD - Area of two semi-circles
oy 2 I 22 - -
= A= % 1om 'Z(EX-?—X?‘)cmz:-lf.iﬁcmz—lSchm" = 22 cm?

EXAh’llj'LE . I A horse is placed for grazing inside a rectangular field 70 m by 52 m and is tethered
to one corner by a rope 21 m long. On how much area can it graze?
SOLUTION  Shaded portion indicates the area which the horse can graze. Clearly, shaded
area is the area of a quadrant of a circle of radius r = 21 m.

Cc

52 m
Q \ I
0O 2im P A
70 m
Fig. 13.36
1
Required area = Ew-
= Required area = H— x -2?3 x (21)2 }cm1 = Egg’-cm: = 346.5 cm”

EXAMPLE 5 A square park has each side of 100 m. At each corner of the park, there s a flower bed
in the form of a quadrant of radius 14 m as shown in Fig. 13.37. Find the area of the remaining part

of the park (Use n = 22/7).
SOLUTION Let A be the area of each quadrant of a circle of radius 14 m. Then,

14m 14 m
-

L

l};lm
—_—e 100 me——
Fig. 13.37

A =l(ﬂr2}=lx-2gxl4xl4=154mz
4 4 7

Area of 4 quadrants =44 = (4x 154) m* = 616 m*

Area of square park having side 100 m long = (100 % 100) m* = 10,000 m’

Hence,
Area of the remaining partof the park = 10,000 - 616 = 9384 m*
is made from a square metal plate of side 40 cm having 441 holes of

in cover is el
¢ area of the remaining square plate.

EXA 6 Adra is m
it rilled in it. Find th

diameter 1 cm eachd
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SOLUTION - Area of square metal plate = 40 x 40 cm?® = 1600 cm?
Area of each hole = ;r[r"" = -;'E x (l]‘ sz — 1—1- cm?‘
7 2 14
Area of 441 holes = 441 x % em® = 346.5 cm®

Hence,  Area of the remaining square plate = (1600 - 346.5) cm? = 1253.5 cm?

EXAMPLE 7 Floor of a room is a dimensions 5m x 4m and it is covered with circular tiles of
diameter 50 em each as shown in Fig. 13. 38. Find the area of the floor that remains uncovered
with tiles (Use = 3.14). [NCERT EXEMPLAR]

Fig. 13.38
SOLUTION  Length of the room =5m, Breadth of the room =4 m,
Diameter of each tile =50cm =0.5m

Number of tiles along the length in a row = -{;5—5 =10

4
Number of tiles along the breadth in a column = 05 - 8

Total number of tiles used to cover the floor =10 x 8 = 80
Areaofeachtile = nr* = 3,14 x (0.25)> m? = 0.19625 m?

Total area covered by 80 tiles = 80 x 0.19625 m2 = 15.7 m2

Area of the floor of theroom =5 x4 m2 =20 m?
Area of the uncovered floor =(20-15.7) m2=4.3 m?2

EXAMPLE 8 Onasquare cardboard sheet of area 784 cm?, four circular plates of maximum size are
placed such that each circular plate touches the other two plates and each side of the square sheet is
tangent to circular plates. Find the area of the square sheet not covered by the circular plates.

; [NCERT EXEMPLAR]
SOLUTION  Let the radius of each circular plate be rcm. Then,

Fig. 13.39

'_r‘
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Length of eachside of the square sheet = 4rcm.

Area of the square cardboard sheet = (4r x 4r) cm2 =16 r2cm?
But, the area of the cardboard sheet is given to be 784 cm?

16r* =784 = 1> =49 — 1 =7
Area of onecircular plate = nr? = 22, 72 em? = 154 cm?
7

Area of four circular plates = 4 x 154 cm? = 616 cm?

Uncovered area of the square sheet = (784 — 616) cm® = 168 cm?

EXAMPLE 9 Qr!_n square handkerchief, nine circular designs each of radius 7 cm are made. Find the
area of the remaining portion of the handkerchief See (Fig. 13.40). [NCERT]

Fig. 13.40

SOLUTION Radius of eachcircle =7 em
v Diameter of each circle = 14 cm.
Length of each side of the square = 14 cm + 14 cm + 14 em =42 cm
So, area of the handkerchief = 42 x 42 cm? = 1764 cm?

Area of 9 circles each of 7 cm radius = (9% tx 7%)em? = (g i % e ] o’

= 1386 cm”

Hence, Area of the remaining portion of handkerchief =1764 cm2-1386 cm?2 = 378 cm?

EXAMPLE 10 Fourequalcirclesare described about the four corners of a square so that each touches
two of the others as shown in Fig. 13.41. Find the area of the shaded region, each side of the

square measuring 14 cm. [NCERT]

Fig. 13.41
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SOLUTION. Let ABCD be the given square each side of which is 14 cm long. Clearly, the
radius of each circle is 7 em,

Area of the square of side 14 cm long = (14 % 14) em® = 196 cm”

_ . : 1, -
Area of each quadrant of a circle of radius 7em = — (mr<)
4

i :-]—x 2 7 }cmz =385cm?
4 7
Area of 4 quadrants = 4 x 385 cm? = 154 cm*
Hence,
Area of the shaded region = Area of the square ABCD — Area of 4 quadrants
= (196 - 154) cm? = 42 cm?

EXAMPLE 11 ABCD s a flower bed. If OA = 21 m and OC = 14 m, find the area of the bed.

(Take = = 22/7). [NCERT]
SOLUTION Wehave, OA=R=21mand OC=r=14m

Dtl—'l‘l'l'l—r D B
21m

Fig. 13.42
Areaof the flower bed = Area of a quadrant of a circle of radius R

- Area of a quadrant of a circle of radius r

=lﬂ:Rz—~ln:r1
4 4

T.n2 2

=X _

4( o)
1.8

—Zx?[ﬂz—lf}cml [+ R=21m and r =14 m]
. -&x%x(21+14)(21—14]}m2={i—x2?,—2x35x7]m2
=1925m?

EXAMPLE 12 InFig. 13.43, AOBCA represents a quadrant of a circle of radius 3.5 cm with centre O.
Calculate the aren of the shaded portion (Take nt = 22/7). [CBSE 2014, 2017, NCERT]
SOLUTION We find that:

T[?"z = o

Area of quadrant AOBCA = % (3.5)

b4

STRS NN

L LT [

Nt —em? = 9.625cm?
7 8 :
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35m

Fig. 13.43

1 5 )
Areaof AAOD = 2 x Base x Height = %(DA x OB) = %(3.5 x 2)em® = 35em”

Hence,
Area of the shaded portion = Area of quadrant — Area of A AOD

= (9.625 — 3.5) cm® = 6.125cm’

EXAMPLE 13 A circular grassy plot of land, 42 m indiameter, has a path 3.5 m wide running round
it on the outside. Find the cost of gravelling the path at T 4 per square metre.

SOLUTION Radius of the plot =21 m.
Radius of the plot including the path = (21 + 3.5) m = 24.5m

Areaofthepath = {n(245)? - n(21)* } m?
= n{(24.5° - (21)*} m*
= n{(24.5+ 21)(245 - 21)} m*
= [ (45.5) % (35)} m*

ot 372_ x 45.5 x 3.5 m? = 500.5 m>

Fig.13.44
Hence, cost of gravelling the path = ¥ (500.5 x 4) =T 2002. g

EXAMPLE 14 ABCP isaquadrant of acircle of radius 14 cm. With AC as diameter, a semi-circle is
drawn. Find the area of the shaded portion. [NCERT, CBSE 2008, 2014]

SOLUTION Applying Pythagoras theoremin the right-angled triangle ABC, we obtain

AC? = AB? + BC®

= AC? =142 +142 =2x14%
= AC = 2 x14% = 14¥2 em
I = lAC = 14;6 em =742 cm
2 1
Let A be the area of the shaded portion. Then, : 5 4
A = Area APCQA 3
= A = Area ACQA — Area ACPA Fig. 13.45

A = Area ACQA — (Area ABCPA - Area of A ABC)

i
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L

A = (Area of sem-<circle with AC as diameter)

~[Area of a quadrant of a circle with AB as radius— Area of A ABC]

_J1{» A U O
5 )
- A:{-]Lx}lx.-;ng—-l—xExl4xI4+lx14xl4}cm2
2 7 4 7 2
=i A =(154 -154 +98) em?® = 98 cm?

EXAMPLE 15 The mner and outer diameters of ring I of a dartboard are 32 cm and 34 cm

respectively and those of rings [T are 19 cmand 21 cm respectively. What is the total area of these two
rings?

SOLUTION We find that:
A;=Areaofringl = (nx17* — 7 x 16°) cm?

22

=2 x(17" - 16") em®

x (17 + 16) (17 - 16) cm?

= —x 33 cm?

N[

Fig. 13.46
Ay = Area of ring IT = (n x105% - 7t x 9.5%) cm?

=n(105%-9.5% ) em? =%§x(1[].5+9.5)(10.5—9.5) cm? = gxzo cm?

Hence,

Total area of tworings = A, + A, = -2—;-x33 +%Z‘x 20 cm?

= ? x (33 + 20) cm? = 16657 cm?

EXAMPLE 16 Find the area of the shaded region in Fig. 13.47, if PQ=24cm PR =7 cm and O is

|‘ the centre of the circle. [NCERT, CBSE 2009]
i SOLUTION Clearly, ZRPQ is the angle in a semi-circle. Therefore, it is a right angle.

Using Pythagoras theorem in A RPQ, we obtain

RQ* = RP* + PQ?
= RQ? =7% +24* = 625
— ! RQ =25cm

Radius of the circle = %RQ = %cm
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Let A be the area of the shaded region, Then
A = Area of the semi-circle - Area of A RPQ.

1
— A:—KJ"Z-EXPRXPQ

1 9% (953 1 |
A=t ="yl = _2 2 | 6875 4523 2
= {2:‘ 7 x( 2 J 2"?"24}cm = ‘—-i—s——sq}cmz = =i

EXAMPLE 17 Find the area of the shaded region in Fig. 13.48, where radii of the two concentric
circles with centre O are 7 cmand 14 cm respectively and £ AOC = 40°,

[CBSE 2014, NCERT]
SOLUTION Wehave,
Fig. 13.48
Area of the region ABDC= Area of sector AOC - Area of sector BOD
2 2
=[—%E-><£x 14x14——£‘-x'—'—"x?x7}cm2
360 7 360 7

=(%x22314x2—%x22x7x1)cm2

22

=ZZx(28 =7)em? = 19¢ cm

9 3

1
-

Area of the circular ring = [% ® 14 x14 - 2?—2 x 7 x 7)-::rn?'

—(22x14%x2-22x7x1)em? =22x21 em? =462 cm?

154 2 1232
Hence, Required shaded area = [462 - ?J cm” = =5 em? = 410.67 em?

EXAMPLE 18 ABand CD are respectively arcs of two concentric circles of radii 21 cm and 7 cm and
centre O. If ZAOB = 30°, ﬁnd the area of the shaded region. [NCERT, CBSE 2012]

SOLUTION Let A be the area oif the shaded region. Then,
A = Area of sector OAB - Area of sector OCD

:(3{] HKZIXZI_EXEKTXTJM;‘

= 20 7 360 7

360
30 ﬂx{21x21—?x?}cm2

A=——x—

= 360 7
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Fig. 13.49
= =%"(21+7)x{21—?}cm2=%x28x14cm2=102.6?cm2

EXAMPLE 19 Find the areas of the shaded region in the Fig. 13.50.

SOLUTION  Itis given that the radius of the bigger semi-circle is r=14 ¢m
1,22

A, = area of the bigger semi-circle = %m} e (14)* em® = 308 cm?

Fig. 13.50

Radius of each of the smaller circle is n, =7 cm

A, = Area of 2 smaller semi-circles =2[%nq2]=2[%x%}x ?:!)r:m2 =154 cm?

Hence, required area = A, + A, = (308 + 154) cm? = 462 cm?

EXAMPLE 20 In Fig. 13.51, ABCD isa square of side 10 cm. Semi-circles are drawn with each side
of square as diameter. Find theareaof (i) the unshaded region (i) the shaded region
[NCERT, CBSE 2016]

SOLUTION  Let us mark the four unshaded regions as R, R,, Ryand R,.

10ecm
R

——1C )

10cm

P
10cm
Fig. 13.51
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Clealry,
Area of Ry + Area of R,

= Areaof square ABCD - Area of two semi-circles having centres at Qand S
= 1 "
_[qulﬂ—2x§x3.14x5z]m~ [- Radius= AP = 5cm]

= (100 - 3.14 x 25) em® = (100 — 78.5) em® = 21.5cm?
Similarly, we have

Area of R, + Area of R, = 21.5 cm?
(i) Area of the unshaded region = Area R, + Area R, + Area R; + Area R;
= (Area R, + Aréa R;) + (Area R, + Area Ry)

= 2(21.5)cm? = 43 cm?
(ii) Area of the shaded region
= Area of square ABCD - (Area of R, + Area of R, + Area of R; + Area of Ry)

=(100-2x21.5)cm? = 57 em?

EXAMPLE 21 In Fig. 13.52, ABC isan equilateral triangle inscribed in a circle of radius 4 cm with
centre O. Find the area of the shaded region.

SOLUTION Let h be the height of A ABC and R be the radius of the circumcircle. Then,
OA = %AD and I = if—n

e R:Ehandh=-@:bR=i:>ﬂ=R\,"§::-n=4-ﬁ
3 2 V3

Let the length of each side of equilateral A ABC bea.
We find that: £ AOC = 2£ABC = 2x 60° = 120°
Required area = %(Area of the circle— Area of AABC)

'1{11: R —%x(Side)z}

R

> l{mn_:"{—gx(-iﬁ}l}cmz
3 4

2 4
= %[lfm ~124/3)em* = 5(4“ - 3y/3)em?

diameter of acircle of radius 6 cm. The lengths PQ, QR and RS are equal.

EXAMPLE 22 PQRSisa o ; :
2 PQ and QS as diameters as shown in Fig. 13.53. Find the perimeter

Semi-circles are drawn on |
and area of the shaded region.
SOLUTION PS§=Diameter 0

PQ:QR:RS='1§?:=4‘:“1-‘ QS=QR+RS=(4+4)cm = 8cm

fa circle of radius 6cm =12 cm

ter and A be the area of the shaded region.
f semi-circle of radius 6cm + Arc of semi-circle of radius 4 cm
+ Arc of semi-circle of radius 2em

Let P be the perime
P=Arco

P ===
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Fig. 13.53

= P=(mx6+nx4+nx2)cm=12ncm

and,
A = Area of semi-circle with PS as diameter + Area of semi-circle with PQ as diameter
— Area of semi-circle with QS as diameter.

2

EXAMPLE 23 Find o the three places of decimals the radius of the circle whose area is the sum of the
areas of hwo triangles whose sides are 35, 53, 66 and 33, 56, 65 measured in centimetres
(Use n = 22/7).

SOLUTION  For the first triangle, we have a = 35, b= 53 and ¢ = 66.

5_.r1+b+.f_ 35+ 53 + 66
2 2

Let A; be thearea of the first triangle. Then,

R R e ST 2
- A—‘?—.x?x{ﬁ] +EK?KZ _Ex?x{4]
9 - 9
= A :lxﬁ(ﬁ" +22_41].___1_x_2_2_x24=@cm" = 37.71¢m?
7 e 7

=77 cm

Ay =s(s—a)(s-b)(s-0)

= .r}.,=\{?7(??—35}{7?—53){??—66)=v"?7>c42x24><111

= Ay =7xTIx7 x6%x6x4x11 =72 x11* x62 x 2% = 7x11x 6 x 2 = 924 cm?
i)
For the second triangle, we have a=33,b=>56,c =65
w a+b+c _33+56+65
2 2
Let A, bethe area of the second triangle. Then,

Ay = Js(s—a)(s—b)(s—o)

=77 cm

= Ay = 77 (77 - 33) (77 - 56) (77 — 65)
= Ay =N77 x4 x21x12 = 7 x11x4x11x3%x7 x3x 4 = 72 x 11° x 4 x 3°
=5 Ay =7x11x4%x3 =94cm? (i)

Let r be the radius of the circle. Then,
Area of the circle = Sum of the areas of two triangles
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13.45
2
— e = A + A,
= nr? =924 + 924 [Using; (i) & (ii)]
22
- —Xr° =1848
7
9 7
s r =1848>c—25=3x4x7x7 — r_—.n,,J3x22x'?2 =2x?x4§=14ﬁﬂn

EXAMPLE 24 In Bl f"?”ﬁﬂfﬂmf triangle of side 24 cm, a circle is inscribed touching its sides. Find
the area of the remaining portion of the triangle (Take /3 = 1.732).

SOLUTION Let ABC be an equilateral triangle of side 24 cm, and let AD be perpendicular
from A on BC. Since the triangle is equilateral, so D bisects BC.

BD =CD =12cm 4

A | AN
B 12em D 12em C
Fig. 13.54
The centre of the inscribed circle will coincide with the centroid of A ABC.
1
3

In AABD, we have

AB® = AD* + BD?
= 24* = AD* +12°
= AD = 242 127 = (23— 12) (24 +12) = 36 x 12 =123 em

oD = l.ﬂlD= [%xmﬁ)cm = 43 em
3 3

[Using Pythagoras Theorem]

cm?® = 150.85 cm?

2 22 2 2 |22
Now, Area of the incircle = = (OD)" = {-?— x (4/3) }cm = l\:}“ x 48

| B B
and, Area of the triangle ABC = 5 (Side)” = 5

onof the triangle = (249.4 — 150.85) cm® = 98.55 cm?

(24)* = 2494 em?

Area of the remaining porti

' Jhaded region in Fig. 13.55, where a circular arc of radius 6 cim has
- od the area of the shaded region it 3 ereac
;ﬁﬂ::tfmzrzﬂhi:;h'x O of nn{othmrrm' triangle OAB of side 12 cm as centre. [NCERT]

SOLUTION Let Abetheareaofthe shaded region. 'I'hm},
. » circle — Area of asector of acircle of radius 6 cmand of angle 60°
A = Areaof A OAB + Areaofthearc

FIIN = e
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A 12cm e
Fig. 13.55
= A={}Ex122+nx63—ﬂxnxﬁz}cmz
4 360
= A=[36J§+36n—6n]cm2=[36J§+30x%]cm2=($+36J§]m3

EXAMPLE 26  Thearea of anequilateral triangle is 4943 em®. Taking eqch angular point as centre,
a circle is described with radius equal to half the length of the side of the triangle as shown in
Fig. 13.56. Find the area of the triangle not included in the circle. [CBSE 2009]
SOLUTION  Let each side of the triangle be 2 cm. Then,

Area of A ABC = 493 cm?
- ?al =493 [ Area = ? [Side}z}

- *=49%x4 = a=14cm

Thus, the radius of eachcircleis r= 7 em
Let A be the required area. Then,

A = Area of AABC - 3 x (Area of a sector of angle 60° in a circle of radius 7 cm)

= A:{-sw’i—s(%x%?-x?*)}anl:(wﬁ—??)cmz =(49x1.73-77 Jem? =7.77 cm?

EXAMPLE 27 The area of an equilateral triangle is 1732.05 em2. About each angular point as
centre, a circle is described with radius equal to half the length of the side of the trian gle. Find the area
of the triangle not included in the circles. (Use n=3.14), [INCERT]

SOLUTION Let each side of the equilateral triangle be a cm. It is given that its area is
1732.05 cm?

"—E«E = 1732.05
4 A
. .
. “Tz 1?323'05 = (%J J ”’323_-”5 (i) @
LYoo

a
Clearly, radius of each circle is 5

Fig. 1357
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Let A be the area of three sectors each of angle 60°in a circle of radius % cm. Then,

60 2 2
A=3{——-x3_14x[ﬁ) } 2_1 al _1 1732.05 _ 2
36‘0 2 cm 2 %314 x > — 2 x3.14x% ,_3 1570.05 cm

Let A, be the required area. Then,
A = Area of AABC - A,

= A = (1732.05 - 1570.04) cm? = 162.01 cm?

EXAMPLE 28  Anathletic track 14 m wide consists of two straight sections 120 m long joining semi-
circular ends whose inner radius is 35 m. Calculate the area of the shaded region.

SOLUTION  Let A be the area of the shaded region.
Wehave, OB=0'C=35m and AB=CD=14m

OA=0D=(35+14)m=49m

Fig. 13.58

The area A of the shaded region is given by
A = Area of rectangle ABCD + Area of rectangle EFGH + 2 {Area of the semi-
circle with radius 49 m} - [Area of the semi-circle with radius 35 m|

98 sl T 28 o)

A = (14 x120) + (14 x 120) + 2

. 22 3
A = 11680 + 1680 + -?;,3[49* > 35-)}m~ - 13360 + 2549+ 35) (49 - 35)

.
o

A= {33ﬁ{l+%2—x34u14}m:‘ = 13360 + 44 x 84} m* = 7056 m*

Hence, the area of the shaded region is 7056 m?
EXAMPLE 29 It is proposed toadd toa square lawn measwring 58 cneon a side, two circular ends.
The centre of each circle being the point of intersection of the diagonals of the square, Find the area of
the whole lawn. :
SOLUTION The length of cach side of a square lawn is 58 cm.

Lcngtl*u:-fthcdiagunal of the square - V58 + 587 = 582 em
having centre at the point of intersection of diagonals is 294/2 cm.

So, radius of the circle
nds. Then,

Let A be the area of one of the circular e
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Fig. 13.59
A= Area of a segment of angle 90" in a circle of radius 29y2 c¢m

22 " - T{B & G 0 3
=% A= ?R 360 sin 45°cos 45° | x (294/2)% em? [ Area:[ﬁ-ﬁmi COSE} r"]
= A= }—l-—l]kE‘JxZ‘)chrnz=29x29x2xii:m2-_—2-64—(:1113
g Z) 14 7
Area of the whole lawn = Area of the square + 2 (Area of acircular end)
- {Ssx 53+2x3354}cm2 = 13364+ 2x 3354}cm3

=3364[1+§)ch =3364><;Cln2 = 432514 cm”

,

EXAMPLE 30  [nFig. 13.60, twocircular flower beds have been shown on two sides of a square laum ABCD
of side 56 m. If the centre of each circular flower bed is the point of intersection of the diagonals of the square
lawn, find the sum of the areas of the lawns and the flower beds. [CBSE 2014]

SOLUTION  Using Pythagoras theorem in A ABD, we obtain
BD* = AB? + AD? = 56° + 56° = 2 x (56)°

- BD = 5612
AC =BD =562 m

56 m £t 56 m

Fig. 13.60

oa:oa:%ac:zsﬁm

So, the radius of the circle having centre at the point of intersection of dia gonals is 2842 m.
Let A be the area of one of the circular ends. Then,

A= Area of a segment of angle 90° ina circle of radius 28,2 m.
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e 90 Substituting r = 2842 and 0 = 90°
= 17 " 3ep oM #9705 45° 1x(282)2 m? inz"l"'(“_E'_s,irlgc:«::ts.g]r2
360 2 2

o ; p
= 113 732 xEBx?.BxEm":zsxggxszcmz=mm2

Area of two flower beds 24 — 2x 448 m* = 896 m*
Area of the square lawn = 56 x 56 m2 = 3136 m2

Hence, Total area = (3136 + 896) m?® = 4032 m?>

EXAMPLE 31 A round table cover has six equal designs as shown in Fig. 13.61. If the radius of the

cover s 28 cm, find the cost of making the designs at the rate of ¥3.50 per cm2. (Use /3 = 1.7)
INCERT]

SOLUTION ~ We observe that the designs form six segments of a circle of radius r = 28 cm and
each of angle 0 = 60°,

Fig. 13.61
Let A be the area of the six designs. Then,

2
cm

A= 6{%&: e —Eiil*;%-::‘c@z:gr1

—_—

A=6 ‘ 60 = (28)7 —sin 3{J°c053{)°><(28)2}cm2 [+ r=28cmand 0 = 60°]

2 1 3
— A=ﬁ{%x%—’-xzsxzs-Ex—£x28x2ﬁ}cmz

= A =(88x28-6x3x7x28)cm’ = (2464 - 1999.2) cm” = 464.8 cm”
Hence, Cost of making the designs at the rate of ¥ 3.50 per cm? =T 464.8 x 3.50 =¥ 1626.80

EXAMPLE 32 In Figure 13.62, ABC is a right angled t_n}mgh’ at A. Find the area of the shaded
region, if AB =6 cm, BC=10cm and 1is the centre of incircle of AABC. [CBSE 2009]

SOLUTION Applying Pythagoras theorem in AABC, we obtain

BC? = AB* + AC®

L ]
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= ACT = BC® - AB*
= AC* =100-36 =64
= AC =8cm

Arcaot A ABC = 1;3 ABx AC = % x6x8cm?® = 24cm?

el -

B 10 ¢cm C
Fig. 13.62

Let r cm be the radius of the incircle. (circle inscribed in A ABC). We observe that :
Area of A ABC = Area of A IBC + Area of A ICA + Area of AIAB

= 24=%(8er)+%{G&xr)+%(ﬂﬂxr}
= 24=%r{BC+CA+AB)
1
= 24=~2-xrx(1D+8+6}
= 24 =12r
— r=2

Let A be the area of the shaded region. Then,
A=Areaof AABC - Area of the incircle

= A=24-nr =[24—%X4Jm2=?m3

EXAMPLE 33 ABCD is a field in the shape of a trapezium. AB||DC and #ABC = 90°,
£DAB = 60°. Four sectors are formed with centres A, B, C and D (See Fig. 13.64). The radius
of each sector is 17.5 m. Find the

(1) total area of the four sectors.

(11) area of remaining portion given that AB = 75 m and CD = 50 m.

SOLUTION Since AB || CD and £ZABC = 90°. Therefore ZBCD = 90°, Also, #BAD = 60°.

i% ZCDA = 180° - 60° = 120° [Co-interior angles]
(1) Let A be the total area of the four sectors. Then,
A = Area of sector at A + Area of sector at B + Area of sector at C + Area of sector at D.

6':] =2 9{] ) gﬂ 120
A=—nso 17.5)" + — = 1 x (17.5)" + — 17.5)% 2
%Dxnx( ) 360 ) 360““(( ) +360xnx{1?.5)




-

AREAS RELATED TO CIRCLES

13.51
3 ) A - 2
5 ,q_{(E-PI-;-E+§Jxxx(1?.5)'}mz
o (2w

Cc

Fig. 13.64
(ii) Let DL be perpendicular drawn from D on AB. Then,

AL=AB—-BL=AB-CD =(75-50)m = 25m
In AALD, we have
DL J— DL

tan 60° = — =—_— =
an ALZb 25=$DL 253 m

Area of trapezium ABCD = %{AB +CD) x DL

:%{?5+50}x25v’§ m? =1562.5x1.732 m? =2706.25 m>

Let A be the area of the remaining portion. Then,
A = Area of trapezium ABCD — Area of 4 sectors

= A = 2706.25m?> — 9625 m” = 1743.75 m2

EXAMPLE 34 Onacircular table cover ﬂ}[ radius 32 cm, a design is formed leaving an c’ﬂuﬁn&rm!
triangle ABC in the middle as shown in Fig. 13.65. Find the area of the design (shaded region).

[NCERT]

Fig. 13.65

SOLUTION In A OBD, we have

oD . 0o BD
cos 60° =—O—Band sin 60° = OB
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— OD =16 and BD = lﬁ\ﬁ
= BC =2BD =323

Let Abe the area of the shaded region. Then,

A = Areaof the circle- Area of A ABC = {“ x32° _\? *(3243) }cmz

49
i A:{:?“-ﬂ:xaz-?asﬁm

- 7683 } em?

g {32523

EXAMPLE 35  In Fig. 13.66, AB and CD are two diameters of a circle (with centre O) PFF){'}HﬁCﬂfﬂ?’

to each other and OD is the diameter of the smaller circle. If OA =7 cm, find the area of the shaded
region. [NCERT, CBSE2010, 2013]

SOLUTION  Let Abethearea of theshaded region. Then,

Fig. 13.66
A=(Areaof circlewith OD (=7 cm)as diameter)

+ Area of semi-circle with AB as diameter — Areaof A ABC
= A= nx(%)* +%>< ax(7)* —-%xABxDC = {Ex49+-§-x_49—%x]4><?}cm?'

5 A=[3—Ix49-49Jm2=(%xgx49—49)cm3=&;9-§cmz=66.5cm2

EXAMPLE 36 Calculate the area of the designed region in Fig. 13.67 common between two
quadrants of circles of radius 8 cm each. [NCERT]

Bem Becm

Fig. 13.67
SOLUTION Let A bethearea of theshaded region. Then,
A = 2( Area of quadrant ABPD ~ Area of A ABD)

e T | 2
=2{—x(8)"——x8x8}cm
A z{4x() -
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B A—z{?xZXM—SZ].:mI
22x16 ”
= A=2{ 7 —32}m==z[§2_7ﬁ)mz=g§gcmz
7

EXAMPLE 37 InFig. 13.68, a crescent is formed by two circles which touch at A. C is the centre of the
Iqrger circle. The width of the crescent at BD is 9 cm and at EF it is 5 cm. Find (i) the radii of two circles
(i1) the area of the shaded region.

SOLUTION (i) Let the radii of the larger and smaller circles be R and r respectively. Then,

BD=9em = 2R-2r=9 = R—r=145 --(i)
Join AE and DE. Let ZCAE = 0 Then, £AEC = 90° — 0.
Now, ZLAED =90° = £ AEC + ZDEC = 90° = £ DEC = 90° — (90° - 6) = 6.
Thus, inA’s ACE and DCE, we have

ZCAE = Z/CED=6 and £ ACE = ZECD = 90°

So, by AA similarity criterion, we obtain
AACE ~ AECD
i AC _CE
EC CD
AC _ CF-FF
= CF-EF BC-BD
R _R-5
e R-5 R-9
- R(R-9)=(R-57 = 0=-R+25= R=25em R

Substituting the value of R in (i), we get
25-r=45=r=205cm
Hence, the radii of two circles are r=20.5cmand R =25 cm.
(ii) Let A be the area of the shaded region. Then,
A=nR-nrt=a(R*-r*)=n(R+n)(R-7)
— 3,14 (25 + 20.5) (25 — 20.5) cm® = 3.14 x 455 x 45 cm” = 642.915 cm?

EXAMPLE 38 In Fig. 13.69, threecircles of radius 2 cm touch one another externally. These circle are
circumscribed by a circle of radius R cm. Find the value of R and the area of the shaded region in terms

of  and /3.

SOLUTION Clearly, A ABC is an equilateral triangle of side 4 cm.
In A BDO, we have

BD
cos ZOBD = 55
2 _ ane
i = .+ Z0BD = 30°]
= cos 30 OB [
Jj 2 fa
= 2o vy
Fig.13.69



1384 MATHEMATICS-X

3
R OB = 1
™ V3
OP = OB + BP = R:[i+2]m
NE)

Let A be the area of the shaded region. Then,
A = Area of the larger circle of radius R -3 x Area of asmaller circle of radius 2cm
+ 3 (Area of a sector of angle 60° in a circle of radius 2 cm)
— |Area of AABC -3 (Area of sector of angle 60° ina circle of radius 2 cm)}
A = Area of thelarger circle of radius R-3 x Area of a smaller circle of radius 2cm
+6 x Area of a sector of angle 60° in a circle of radius 2 cm — Area of A ABC

U

£5 A={n[-j~_§+2) —3:-:7::-:22+GX(%xnx23J—%§*x4z}mz
16 16
A={n| —+4+—=|-12n+4n-4J3 jcm?
= {3[3 +J§] mn T }

= A

{n[%+l—é]—4~f§}cm2 ={4—;[4J§+l)—4\5]cm2

EXAMPLE 39 [In Fig. 13.70, ABCD isa trapezium with AB || DCand £BCD = 60°.If BFECisa
sector of a circle with centre C and AB=BC =7 cm and DE = 4 cm, then find the area of the shaded

22
region (Use @ = 7 and 3 =1.732). [CBSE 2010]

Fig. 13.70

SOLUTION Clearly, CE = CB = 7cm.
CD=CE+ED=(7+4can=1lcm

In ACLB, we have
: BL J3 BL 743
60°=— = —=— = BL="—"+—
1
Areaoftrapezium = 3(AB+CD)xBL=1 74 11) T2 et - 608
and,
6. 22
;lﬂslneac:vfzr.er:tc)rB;'i'f;'(l'=%U‘,M?x'}'2 m‘:%ml
Let A be the area of the shaded region. Then,

63J3 77
A =(—2‘£——3-J cmz=(54.558—25.666J cm? = 28.89 cm?
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EXAMPLE 40 With vertices A, Band C of a triangle ABC as centres, arcs are drawn with radii 5 cm

each as shown in Fig. 13.71. If AB = 14 cm, BC = 48 cm and CA = 50 cm, then find the area of the
shaded region. (Use & =3.14).

14 cm ¥

48 cm
Fig. 13.71
SOLUTION In AABC, we have

a=BC=48cm,b=CA =50cmandc = AB =14cm
Let s be the semi-perimeter of A ABC.Then,

o a+b+c 48+50+14
2 2
Let A be thearea of A ABC.Then, by Heron’s formula

A=s(s-a)(s=b)(s-c) =+56x8x6x42 cm* = 336 cm*

56 cm

Let A,, A, and A, be the areas of sectors with sector angles A, B and C respectively and
sector radius r = 5 cm. Then,

A4 =%x nrl =%:&1::-:521:m2 =%t}-x..'!En'v:c::m2
Az =%xﬁr2 = —XT 52 cmz = —x 251“:!112
Ay = e’ =3—§axnx52 am? = = x 25z cm?
A B C 2
Al +A2 +A3 =(3—6-{-)-K 251'[+§6-63251I+ﬁx 251[]1:[[1
25]’[ 2
=(A+B+C}X-5'63Cm
= 1—@ x 25 1 em> =ﬂcm2 = Mcmzx 39.25 cm?
360 2 2

Let A be the area of the shaded region. Then,
A = Areaof AABC — (A, + A, + A3) = (336 - 39.25) em? = 296.75 cm?

REMARK The above solution is the general solution. In this case, AABC isa right triangle right
angled at B. So, its area can also be computed as follows:

a = L(BCx AB) = %:-:43 « 14 cm? = 336 cm?
2
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e Al - EXERCISE 13.4
LEVEL-1

L. A plot is in the form of a rectangle ABCD having semi-circle on BC as shown in
Fig. 13.72. If AB = 60 m and BC = 28 m, find the area of the plot.

28mj

R AT
A 60 m B
Fig. 13.72

2. A play ground has the shape of a rectangle, with two semi-circles on its smaller sides as
diameters, added to its outside. If the sides of the rectangle are 36 m and 24.5 m, find the
area of the playground. (Take r = 22/7).

3. Find the area of the circle in whicha square of area 64 cm? is inscribed. [Use = =3.14]

4. Arectangular pieceis 20 m long and 15m wide. From its four corners, quadrants of radii

3.5 m have been cut. Find the area of the remaining part.

5. InFig. 13.73, PQRS is a square of side 4 cm. Find the area of the shaded square.

[NCERT]
S 1cm lem A
- . gk g c
= o s
= Sy sl ol —25m 25 Me—
Picm 1cm Q
Fig. 13.73 Fig. 18.74

6. Four cows are tethered at four corners of a square plot of side 50 m, so that they just
cannot reach one another. What area will be left ungrazed? (Fig. 13.74) [CBSE 2018]

| 7. A cow is tied with a rope of length 14 m at the corner of a rectangular field of dimensions
20 m x 16 m, find the area of the field in which the cow can graze.
INCERT EXEMPLAR]

8. A calf is tied with a rope of length 6 m at the corner of a square grassy lawn of side
20 m. If the length of the rope is increased by 5.5 m, find the increase in area of the
grassy lawn in which the calf can graze. [NCERT EXEMPLAR]

9. A square water tank has its side equal to 40 m. There are four semi-circular grassy plots
all round it. Find the cost of turfing the plot at ¥ 1.25 per square metre (Take 7 = 3.14 ).

10. A rectangular park is 100 m by 50 m. Itis surrounded by semi-circular flower beds all
round. Find the cost of levelling the semi-circular flower beds at 60 paise per square
metre (Use © = 3.14).

' 11. Theinside perimeter of a running track (shown in Fig. 13.75) is 400 m. The length of each
: of the straight portion is 90 m and the ends are semi-circles. If the track iseverywhere 14
m wide, find the area of the track. Also, find the length of the outer running track.
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Fig. 13.75 Fig. 13.76
12. Find the areaof Fig. 13.76, insquare cm, correct to one placeof decimal. (Take x = 22/7).
13. In Fig. 13.77, from a rectangular region ABCD with AB = 20 cm, a right triangle
AED with AE = 9 cm and DE = 12 cm, is cut off. On the other end, taking BC as

diameter, a semicircle is added on outside the region. Find the area of the shaded region.
(Usen=22/7). [CBSE 2014]
A B

D C

Fig. 13.77
14. From each of the two opposite corners of a square of side 8 cm, a quadrant of a circle of
radius 1.4 cm is cut. Another circle of radius 4.2 cm is also cut from the centre as shown
in Fig. 13.78. Find the area of the remaining (shaded) portion of the square.
{(Use n =22/7). [CBSE 2010]

Fig. 13.78
15. InFig, 13.79, ABCD is arectangle with AB =14 emand BC =7 cm. Taking DC, BC and AD
as diameters, three semi-circles are drawn as shown in the figure. Find the area of the

shaded region.




1358 MATHEMATICS-X

16. InFig. 13.80, ABCD is a rectangle, having AB = 20 cm and BC = 14 cm. Two sectors of
180° have been cut off. Calculate:

(i) thearea of the shadded region,
(ii) thelength of the boundary of the shaded region.
D C

A D
; E H
22cm
| F G
A B B C
Fig.13.80 Fig. 13.81

17. InFig. 13.81, the square ABCD is divided into five equal parts, all having same area. The
central part is circular and the lines AE, GC, BF and HD lie along the diagonals AC and
BD of the square. If AB =22 cm, find:

(i) the circumference of the central part. (ii) the perimeter of the part ABEF.
18. In Fig. 13.82, find the area of the shaded region. (Use n=3.14). [CBSE 2015]

BEm=
L e T

wo i

14cm 3.5¢cm
Fig. 13.82 Fig. 13.83
19. In Fig. 13.83, OACB is a quadrant of a circle with centre O and radius 3.5 cm. If
OD =2 cm, find the area of the (i) quadrant OACB (ii) shaded region.

20. In Fig. 13.84, a square OABC is inscribed in a quadrant OPBQ of a circle. If
OA =21 cm, find the area of the shaded region. [CBSE 2013, 2014]
Q

0 A P
Fig. 13.84
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21. In FLg. I?i-ﬁg. fli‘leC is a square of side 7 cm. If OAPCisa quadrant of a circle with centre
O, then find the area of the shaded region. (Use x =22/7) [CBSE 2012]
Cr= 5 ,,:‘g'f:-_::"-,,; ~
G e ey i F
i o e 7
. Fig. 13.85 Fig. 13.86

22. InFig.13.86, OE =20 cm. Insector OSFT, square OEFG is inscribed. Find the area of the
shaded region. [CBSE 2013, 2014]
23. Find the area of the shaded region in Fig. 13.87,if AC =24 cm, BC=10cmand O is the
centre of the circle. (Use r =3.14) [CBSE 2010]

Fig.13.87

24. A circle is inscribed in an equilateral triangle ABC is side 12 cm, touching its sides
(Fig. 13.88). Find the radius of the inscribed circle and the area of the shaded part.
[CBSE 2014]

Fig. 13.89
25. InFig. 13.89,anequila teral triangle ABC of side 6 cm has been inscribed in acircle. Find
the area of the shaded region. (Take n=3.14).

26. A circular field has a perimeter of 650 m. A square plot having its vertices on the
circumference of the field is marked in the field. Calculate the area of the square

lot.
27 Ein d thearea of a shaded region in the Fig. 13.90, where a circular arc of radius 7 cm has

been drawn with vertex A of an equilateral triangle ABC of side 14 cm as centre.
(Use t=22/7 and /3 = 1.73) [CBSE 2015, 2016)
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Fig.13.90

A regular hexagon is inscribed in a circle. If the area of hexagon is 24./3 cm?, find the
area of thecircle. (Use n=3.14) [CBSE 2015]

. ABCDEF is a regular hexagon with centre O (Fig. 13.91). If the area of triangle OAB is 9

cm?, find the area of: (i) the hexagon and (ii) the circle in which the haxagon is incribed.
E D

A B
Fig.13.91 Fig.13.92

Four equal circles, each of radius 5 cm, touch each other as shown in Fig. 13.92. Find the
area included between them (Take n = 3.14).

Four equal circles, each of radius g, touch each other. Show that the area between them is
gﬁz.[Takevr =22/7).

A child makes a poster on a chart paper drawing a square ABCD of side 14 cm. She
draws four circles with centre A, B, C and D in which she suggests different ways
to save energy. The circles are drawn in such a way that each circle touches
externally two of the three remaining circles (Fig. 13.93). In the shaded region she
write a message ‘Save Energy’. Find the perimeter and area of the shaded region.
(Usen=22/7) [CBSE 2015]

Fig. 13.93
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33. The diameter of a coinis 1 cm (Fig, 13.94). If four such coins be placed on a table so that

the rim of each touches that of the other two, find the area of the shaded region
(Take n=23.1416).

Fig. 13.94

34. Two circular pieces of equal radii and maximum area, touching each other are cut out
from a rectangular card board of dimensions 14 cm x 7 cm. Find the area of the
remaining card board. (Use n = 22/7) [CBSE 2013])

35. In Fig. 13.95, AB and CD are two diameters of a circle perpendicular to each other and
OD is the diameter of the smaller circle. If OA =7 cm, find the area of the shaded region.

Fig. 13.95 Fig. 13.96
36. InFig. 13.96, PSR, RTQ and PAQ are three semi-circles of diameters 10 cm, 3cmand 7 ecm
respectively. Find the perimeter of the shaded region. [CBSE 2014]

37. In Fig. 13.97, two circles with centres A and B touch each other at the point C. If
AC = 8 cm and AB = 3 cm, find the arca of the shaded region.

Fig. 13.97
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38. InFig. 13.98, ABCD is a square of side 2a. Find the ratio between
(1) the circumferences

(ii) theareas of the incircle and the circum-circle of the square.

Fig.13.98
39. In Fig. 13.99, there are three semicircles, A, B and C having diameter 3 cm each, and
another semicircle E having a circle D with diameter 4.5 cm are shown. Calculate:
(i) the area of the shaded region

(ii) the cost of painting the shaded region at the rate of 25 paise per cm?, to the
nearest rupee.

Fig.13.99

40. InFig. 13.100, ABCisaright-angled triangle, ZB = 90°, AB = 28 cm and BC =21 cm. With
AC as diameter a semicircle is drawn and with BC asradius a quarter circle is drawn. Find
the area of the shaded region correct to two decimal places.

A

28cm

B 21 em C
Fig.13.100
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41. In Fig. 13.101, O is the centre of a circular arc and AOB is a straight line. Find the
perimeter and the area of the shaded region correct to one decimal place. (Take n=3.142)

Fig.13.101

42. In Fig. 13.102, the boundary of the shaded region consists of four semi-circulararcs, the
smallest two being equal. If the diameter of the largest is 14 cm and of the smallestis 3.5
cm, find

(i) thelength of the boundary. (ii) thearea of the shaded region.
CBSE 2010, 2016]

A

14 em

Fig. 13.102

43. In Fig. 13.103, AB=36cm and M is mid-point of AB. Semi-circles are drawn on AB, AM
and MB as diameters. A circle with centre C touches all the three circles. Find the

area of the shaded region.

A M B
Fig.13.103

4. In Fig. 13.104, ABC is a right angled triangle in which ZA = 90°, AB = 21cm and
. AC = 28 cm. Semi-circles are described on AB, BC and AC as diameters. Find the

area of the shaded region.

e ———il
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B Cc
Fig.13.104
Figure 13.105, shows the cross-section of railway tunnel. The radius OA of the circular
partis2m.If ZAOB = 90°, calculate:

(i) the height of the tunnel (i) the perimeter of the cross-section
(iii) the area of the cross-section.

Fig.13.105 Fig. 13.106

Figure 13.106., shows a kite in which BCD is the shape of a quadrant of a circle of radius
42 cm. ABCD is a square and A CEF is an isosceles right angled triangle whose equal
sides are 6 cm long. Find the area of the shaded region.

In Fig. 13.107, ABCD is a trapezium of area 24,5 cm®. In it, AD || BC, ZDAB = 90°,

AD =10 cm and BC = 4 cm. If ABE is a quadrant of a circle, find the area of the
shaded region. (Take n=22/7). [CBSE 2014]

Fig. 13.107 Fig. 13.108

In Fig. 13.108, ABCD is a trapezium with AB || DC, AB = 18 cm , DC = 32 cm and the
distance between AB and DC is 14 cm. Circles of equal radii 7 cm with centres A8, €
and D have been drawn. Then, find the area of the shaded region of the figure.
(Usen=22/7). [CBSE 2014]
From a thin metallic piece, in the shape of a trapezium ABCD, in which AB I|CD and
£BCD = 90°, a quarter circle BEFC is removed (see Fig, 13.109). Given AB = BC = 3.5
cm and DE = 2 cm, calculate the area of the remaining piece of the metal sheet.
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35cm

Fig. 13.109
50. In Fig. 13.110, ABC is an equilateral triangle of side 8 cm. 4, B and C are the centres of
circular arcs of radius 4 c¢m. Find the area of the shaded region correct upto

2 decimal places. (Take n = 3.142 and v/3 = 1.732).

o
nl
pha |
3
k
Q

Fig.13.110

51. Sides of a triangular field are 15m, 16 mand 17 m. With the three corners of the field a
cow, a buffalo and a horse are tied separately with ropes of length 7 m each to graze in
the field. Find the area of the field which cannot be grazed by three animals.

[NCERT EXEMPLAR] .
52. In the given Fig. 13.111, theside of squareis 28 cm, and radius of each circle is half of the

length of the side of the square where O and O' arecentres of the circles. Find thearea of
shaded region. [CBSE 2017]

Fig. 13.111
er is collected in a cylindrical tank of diameter 2 m and height 5 m.

53. Inahospital used wat

After recycling, this water is used to irrigate a park of hospital whose length is 25 m and

A ———
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breadthis 20 m. If tank s filled completely then what will be the height of standing water

used forirrigating the park? [CBSE 2017)
e ANSWERS
11988 m* 2. 1353.625 m? 3. 100.48 cm? 4. 261.5m?
5. (16 = 2n) em?® 6. 535.71 m? 7. 154 m? 8. 75.625 m?
9.3 3140 10. T 5887.50 11. 6216 m?, 488 m
12.1153 cm? 13. 3343125 em® 14, 5.48cm? 15. 59.5cm?
16.(1) 126cm? (i) 84 cm 17. (i) 34.88 cm (ii) 50.64 cm
18. 154.88 cm? 19. (i) 9.625cm® (i) 6.482 cm? 20. 252 em?
21. 10.5 cm? 22, 228 cm? 23, 14533 em® 24, 2\/3 cm, 24.638 cm?
25,22.126 cm? 26. 21387 m? 27. 187.44 cm? 28. 50.24 cm?
29.(1) 54cm  (ii) 65.23 cem? 30. 21.5cm? 31, g“z
32. Area =42 cm?, Perimeter =44 cm 33. 0.2146 cm? 34. 21 cm?
35.115.5 em? 36, 31.4cm 37, 122.57 cm? 38. (i) 1:42 (ii)1:2
39, (1) 12.375em? (i) T3 40. 428.75 cm? 41. 59.4cm, 61.1 cm?
42.(i) 44 cm (ii) 86.625 cm?® 43, 457 cm? 44. 294 cm?
45.() 2+V2)m (i) Gr+2¥2)m (i) (Br+2)m® 46, 1404 cm?
47.14.875 cm? 48. 196 cm? 49, 6.125 cm?® 50, 2.576 cm?
51. @421 -77)m? 57 3688 cm? 53. mem

HINTS TO SELECTED PROBLEMS
17. Let the radius of the central partbe r cm. Then,

Area of the central part = % x Area of the square

£
i = gxﬁ:%xzzxzz =>r2=22x?=%:=» r=5549 = 555cm

—— =

(i) Circumference of central part = 2nr = 2 x % % 5.55 = 34.88 cm

(ii) Let O be the centre of the central part. Clearly, O is also the centre of the square.
AE = BF = OA - OE = 11¥2 - 555 = 1551 - 555 = 9.96 cm

EF = % (Circitmiference of the circle) = i-(zm) . % {icr) = % .’ % % 5.55 = 8.72 cm

Lt

-~ Perimeter of part ABEF = AB+ AE+EF+BF =22 +2x996+872cm = 50.64 cm
37. Required area = (n x 8* — &t x 5%) = 391 cm? = 122,57 cm?

38. AC=2x2a=202a

1 Radius of larger circle = \/24 and, Radius of smaller circle =
i (i) Ratio of circumferences = 2ma: 2nv2a=1: 2

(ii) Ratio of area’s =na®: n(v2a)* =1:2

an 5 - s

1 g gl b 51
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11. Areaofthe shaded region = Area of semi-cricle with AB as diameter — Areaof A ABC
1
=(§ x 1 % 10° —%x 12 % 16] cm® = 61.1 cm”
Perimeter of the shaded region = (1 x 10 + 12+ 16) cm = 59.4 cm

42, (i) Length oftheboundary ={nx?+nxz+n[ZJ+n[ZJ}cm =14ncm = 44 cm
2 4

e ()

(ii) Area of theshadedregion = = x72 + = (E)E .
2 2 2
X 7’-[1 . _i_l] ~ 86.625 cm”
6 16
AB

X
1
4

RE A

43. Radius of circle with C as centre = 1 =6cm

Area of the shaded region = %'n x18% — 2(% X 7% 91] —nx 6% = 45ncm’

44. Area of the shaded region = Area of semi-circle with AB as diamater
+ Area of semi-circle with AC as diameter + Area of A ABC
— Area of semi-circle with BC as diameter

2 2 2
_T (_?l) +(,2_5] +lx21x23-ix(_3-§) ~ 294 cm?
21\ 2 2 2 2 2
46. Area of shaded region = Area of quadrant BCD + Area of AEFC

1 2 2. 5
=—x—x42" +—xb6xb6cm” = 2
4><?>< 2 1404 cm

50. Area of shaded region=Areaof A ABC - Area of 3 sectors of sector angle 60°
— Area of A ABC - Area of semi-circle of radius 4 cm

=[§x82 -%x3.142x42]cm2 =(27.712-25.136) cm? = 2.576 cm®

VERY SHORT ANSWER TYPE QUESTIONS (VSAQs)

Answer each of the following questions either in one word or one sentence or as per requirement of the

questions: . : 3
What is the ratio of the areas of a circle and an equilateral triangle whose diameter and

a side are respectively equal? _ _
If the circumference of twocircles are intheratio2: 3, what is the ratio of their areas?
3. Write the area of the sector of a circle whose radius is r and length of the arcis I.

What is the length (in terms of n) of the arc that subtends an angle of 36° at the centre of

a circle of radius 5 cm?
5. Whatis theangle subtended at th

tcm?

e centre of a circle of radius 6 cm by an arc of length 3
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6. What is the area of a sector of a circle of radius 5 em formed by an arc of length
35em?

-

. Inacircle of radius 10 emy, an arce subtends an angle of 108° at the centre. What is the area
of the sector in terms of n?

If a square is inscribed in a circle, what is the ratio of the areas of the circle and the
square?

9. Write the formula for the area of a sector of angle 0 (indegrees) of a circle of radius .

10. Write the formula for the area of a segment ina circle a circle of radius r given that the
sector angleis 0 (in degrees).

11. Iftheadjoining figure is a sector of a circle of radius 10.5 cm, what is the perimeter of the

sector? (Take n = 22/7)
A B
\/
c
Fig. 13.112
12. Ifthe diameter of a semi-circular protractor is 14 cm, then find its perimeter.
[CBSE 2009]

13. Anarcsubtends an angle of 90° at the centre of the circle of radius 14 cm. Write the area
of minor sector thus formed in terms of 7.

14. Find the area of the largest triangle that can be inscribed in a semi-circle of radius
runits. [CBSE 2015]
15. Find the area of a sector of circle of radius 21 cm and central angle 120°.

16. Whatis thearea of a square inscribed in a circle of diameter pcm?

17. Isittrue to say that area of a segment of a circle is less than the area of jts corresponding
sector? Why?

18. If the numerical value of the area of a circle is equal to the numerical value of its
circumference, find its radius.

19. How many revolutions a circular wheel of radius r metres makes in covering a distance
of s metres?

20. Find the ratio of the area of the circle circumscribing a square to the area of the circle

inscribed in the square.
ANSWERS
1 el
1 4n:/3 2 4:9 3. *z-fr 4. mem 5. 90° 6. 8.75cm? 7. 30 tem?
.9 9 ixﬁfzjn n—ﬂ—sinECOSE r2.11 Jé
8 w:2 - 360 * | 360 2 3 »22Cm 12, 36cm
F. pz #
13.97cm” 14, 15, 462 cm? 16. o em®
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17. No; itis only true for minor segment. 18. 2 units 19 25

: . - mr
20:2:1

MULTIPLE CHOICE QUESTIONS (MCQs)

1. If the circumference and the area of a ¢j rcle are numerically equal, then diameter of the

circle is
r:
@ 5 () 2z (c) 2 (d) 4
2. If the difference between the circumference and radius of a circle is 37 cm., then using
= the circumference (in cm) of the circle is
(a) 154 (b) 44 (c) 14 d) 7 [CBSE 2013]

3. A wire can be bent in the form of a circle of radius 56 cm. If it is bent in the form of a
square, then its area will be
(a) 3520 cm? (b) 6400 cm? (c) 7744 cm? (d) 8800 cm?
4. If a wire is bent into the shape of a square, then the area of the square is 81 cm”. When
wire is bent into a semi- n:lrcular shape, then the area of the semi- c1rc le will be
(a) 22 em? (b) 44 cm? () 77 ecm? (d) 154 cm?®
5. A circular park has a path of uniform width around it. The difference between the outer
and inner circumferences of the circular path is 132 m. Its width is
(a) 20 m (b) 21 m (c) 22m (d) 24 m
6. The radius of a wheel is 0.25 m. The number of revolutions it will make to travel a
distance of 11 km will be '
(a) 2800 (b) 4000 {c) 5500 (d) 7000
7. The ratio of the outer and inner perimeters of a circular path is 23 : 22. If the path is 5
metres wide, the diameter of the inner circle is

(@) 55 m (b) 110 m (c) 220 m (d) 230 m
8. The circumference of a circle is 100 cm. The side of a square inscribed in the circle is
ww"
100 @ 504" o TR

(@) 50y2em (b) =

9. The area of the incircle of an equilateral trlang]e ofside42 cm is

(@) 223 cm? (b) 231cm? (©) 462cm” (d) 924cm?
10. The area of incircle of an equilateral triangle is 154 cm?, The perimeter of the triangle is
(@) 71.5cm (b) 71.7 cm (c) 72.3cm (d) 72.7 cm
11. The area of the largest triangle that can be inscribed in a semi-circle of radius r, is
(@) (b) 27 (© (d)2r
12. The perimeter of a triangle is 30 cm and the circumference of its incircle is 88 cm. The area
of the triangle is . .
(a) 70 cm? (b) 140 cm (c) 210 em (d) 420 em?
13. The area of acircle is 220 cm Theareaofa square inscribed in it is
(@) 49 cm® (b) 70 em® (c) 140 cm? (d) 150 cm?

]
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14.

15.

16.

18.

19,

21.

24.

25.

If the circumference of a circle increases from 47 to 87, then itsarea is

(a) halved (b) doubled (c) tripled (d) quadrupled
If the radius of a circle is diminished by 10%, then its area is diminished by
(@) 10% (b) 19% () 20% (d) 36%

If the area of a square is same as the area of a circle, then the ratio of their perimeters, in
termsof x,is

@ n:3 ®) 2:Vn © 3:m d) m:+2

. The area of the largest triangle that can be inscribed in a semi-circle of radius ris

(a) 2r ®) (©r (d) VJr

The ratio of the areas of a circle and an equilateral triangle whose diameter and a side are
respectively equal, is

@ wr:42 b n:43 © V3:n d) V2 :n

If the sum of the areas of two circles with radii r, and r, is equal to the area of a circle of
radius r, then rf + ],22
(@) >r* b) =7~ (©) <P (d) None of these
. If the perimeter of a semi-circular protractor is 36 cm, then its diameter is
(a) 10cm (b) 12cm (c) 14cm (d) 16cm
The perimeter of the sector OAB shown in Fig. 13.113, is
64 64
(a) 5 (b) 26 cm (c) 5 cm (d) 19cm
B
60°) =— 7 cm
0 A
Fig. 13.113
If the perimeter of a sector of a circle of radius 6.5 cm is 29 cm, then its area is
(a) 58cm? (b) 52 cm? () 25 cm? (d) 56 cm?

If the area of a sector of a circle bounded by an arc of length 5r cmis equal to 20n cm?,
then its radius is

(a) 12cm (b) 16cm (c) 8em (d) 10em

The area of the circle that can be inscribed in a square of side 10 cm is

(@) 40nem® () 30mem? (© 100xrem®>  (d) 257 cm?

If the difference between the circumference and radius of a circle is 37 cm, then its area is
(a) 154 cm? (b) 160 cm? (c) 200 cm? (d) 150 cm?

——
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26. E"e area of a circular path of uniform width j surrounding a circular region of radius r

@ m@2r+h)r ®) x@rehh (o nth+ryr  (d) n(h+r)h

27. If ABisa chord of length 5,3 cm of a circle with centre O and radius 5 cm, then area of
sector OAB is

I
(a) gﬂnl (b) %Efmz (c) 257 cm® (d) _Z%an
28. The area of a circle whose area and circumference are numerically equal, is
(a) 2msq.units (b) 4nsq. units (c) 6msq.units (d) 8nmsq.units
29. If diameter of a circleis increased by 40%, then its area increases by
(a) 96% (b) 40% (c) 80% (d) 48%
30. In Fig. 13.114, the shaded area is

Fig.13.114 \
(a) 50(r-2)em® (b) 25(r—-2)em? (¢) 25(n+2)em® (d) 5(r - 2) em?

31. InFig. 13.115, the area of the segment PAQ is

Fig.13.115

a* al L 1 a
(a) 5 (x+2) ) - (#==2) @ ZT@=1D (D x+1)

32. InFig. 13.116, thearea of segment ACB is
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120°

A\/B
(]

Fig.13.116
| n \ﬁj 2 [1: J@] [T! 2] 2
LBl 2w [®L¥8] 2 A
{a}[s 5 r* (b) 3+ = (c) g r* (d) None of these

33. Ifthe area of a sector of a circle bounded by an arc of length 57 cmis equal to 20% cm?,

then the radius of the circle is
(a) 12 em (b) 16 cm (c) 8 cm (d) 10 cm

34. InFig. 13.117, the ratio of the areas of two sectors S, and S, is

¢l B
i c
.'
|
+ N
; A
:::
i
Fig.13.117
(a) 5:2 (b) 3:5 (c) 5:3 (d) 4:5
5
35. If the area of a sector of a circle is 8 of the area of the circle, then the sector angle is
equal to
: (a) 60° (b) 90° (c) 100° (d) 120°
¢ 7
& 36. Iftheareaofasector ofacircleis 20 of the area of the circle, then the sector angle is equal
to
: (a) 110° (b) 130° (c) 100° (d) 126°

37. InFig. 13.118, if ABC is an equilateral triangle, then shaded area is equal to

@ (3-Lrw (-2 052 w387
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Fig.13.118
38. InFig. 13.119, the area of the shaded region is

C
B P—3cm —A
Fig.13.119
(a) 3rem” (b) 6rcm? (c) 9x em? (d) 7nem?

39. If the perimeter of a circle is equal to that of a square, then the ratio of their areas is
(a) 13: 22 (b) 14: 11 (¢) 22:13 (d) 11: 14

40. The radius of a circle is 20 cm. It is divided into four parts of equal area by drawing three
concentric circles inside it. Then, the radius of the largest of three concentric circles

drawn is

(a) 10J5 em (b) 1043 cm () 10 cm (d) 1042 em

11. The area of a sector whose perimeter is four times its radius r units, is

2 ’ _ ~ _ 2 . .
(a) -rI sq. units (b) 2r° sq. units (c) r° sq.units (d) 5 54 units
42. If a chord of a circle of radius 28 cm ma kes an angle of 90° at the centre, then the area of

the major segment is ) 2
(a) 392 cm? (b) 1456 cm’ (c) 1848 cm (d) 2240 cm

43. Ifarea of a circle inscribed inan equilateral triangle is 48r square units, then perimeter

of the triangle is
(a) 1743 units (b) 36 units (c) 72 units (d) 483 units

el
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44. The hour hand of a clock is 6 cm long. The area swept by it between 11.20 am and
11.55 am is

(a) 275 em®*  (b) 5.5 cm? (c) 11 em? (d) 10 em?

F =
i

- ABCD isasquare of side 4 cm. If E is a point in the interior of the square such that ACED
is equilateral, then area of A ACE is

() 2(v3-1)cm? (b) 4(v3 -1)cm?
(©) 6(3-1)em? (d) 8(V3-1)em?

46. Ifthearea of acircle is equal to the sum of the areas of two circles of diameters 10cm and
24 cm, then diameter of the larger circle (incm) is

(@) 34 ) 26 (© 17 (d) 14 [CBSE 2012]

47. If = is taken as 22/7, the distance (in metres) covered by a wheel of diameter 35 cm, in
one revolution, is

(@) 22 b) 1.1 (©) 9.625 (d) 96.25  [CBSE2013]

48. ABCDisarectangle whose three vertices are B (4,0),C (4,3) and D (0, 3). The length of one
of its diagonals is

(a) 5 (b) 4 (©) 3 (d) 25 [CBSE 2014]
49. Area of the largest triangle that can be inscribed in a semi-circle of radius r units is

1
(@ r*sq.units (b) Ef?' sq.units () 2r* sq. units (d) V2r* sq. units
50. If the sum of the areas of two circles with radii # and r, isequal to the area of a circle of
radius r, then
(@ r=n+n (b) 1»32+1'22=1rz © n+n<r (d) r]z+1'-22-=:r2
51. If the sum of the circumferences of two circles with radii r and r, is equal to the
circumference of a circle of radius 7, then
(@ r=n+n b) n+nr>r © rR+n<r (d) None of these

52. Ifthe circumference of a circleand the perimeter of a square are equal, then

(a) Areaofthecircle=Areaofthesquare (b) Area ofthe circle < Area of the square
(c) Areaofthecircle> Areaof the square (d) Nothing definite can be said

53. If the perimeter of acircle is equal to that of a square, then the ratio of their areas is

(a) 22:7 b) 14:11 © 7:22 (d) 11:14
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SUMMARY
For a circle of a radius r, we have
(i) Circumference = 2nr (ii) Area = 7’

2 2

(iii) Area of semi-circle = E;:— (iv) Area of a quadrant = 4

If R and r are the radii of two concentric circles such that R > r then.
Area enclosed by the two circles = nR? — ar® = n(R? - r?)
If a sector of a circle of radius r contains an angle of 6°. Then,

(i) Length of the arc of the sector = % x 2nr

e (Circumference of the circle)
360
(ii) Perimeter of the sector = 2r + % x2nr

(iii) Area of the sector = 5. xnrt = g x (Area of the circle)
360 360

(iv) Area of the segment
= Area of the corresponding sector — Area of the corresponding triangle
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