
3 The length of the minute hand of a clock is 
14 cm. Find the area swept by the minute hand in 
5 min. 

154 Sol. Similar to same as Example 1 of Topic 2. [Ans. cm'| 
3 

A chord of a circle of radius 10 cm subtends a 

right angle at the centre. Find the area of the 
corresponding 

() minor segment. 
(i) major sector. [Take, n = 3.141 

Sol. Given, radius of a circle, AO = 10 cm and ZAOC = 90° 

Area of AAOC = x OA x OC 

G 
10x 10= 50 cm 

O Area of secctor OAECO= x Tr 
360° 

90° 
x 3.14 x (10) 

360° D 
314 

78.5 cmn E = 

Area of minor segment AECDA 
= Area of sector OAECO- Area of A AOC 
78.5 50 = 28.5 cmn 

EXERCISE 12.2 ii) Area of major sector OAFGCcO 

Unies stated otherwise, take n =< 
= Area of circle - Area of sector OAECO 

3.14 x (10) - 78.55 

= 314 78.5 = 235.5 cm 1 Find the area of a sector of a circle with radius 
6 cm, if angle of the sector is 60. 5 In a circle of radius 21 cm, an arc subtends an 

angle of 60° at the centre. Find 
Sol We know that, area of sector of a circle = XTr 

() the length of the arc. 360° 

Given, radius of circle,r = 6 cm 
and angle of sector, 6 = 60° 

(i) area of the sector formed by the arc. 
i) area of the segment formed by the 

corresponding chord. 
Sol. Given, arc ABC subtends an angle 60° at the centre.

Area of sector of a circle = xx (6 = 152. cm 
360° 7 

2 Find the area of a quadrant of a circle whose 0 60° and radius,r = 21 cm 
circumference is 22 cm. 

( Length of arc ABC 
Sol Given, circumference of a circle = 22 cm 

2 tr 22 = 2xxr= 22 360 x 27tr 
360 
600 

2xx21 360 
22x7 7 

Cm 2 
21 cm 

2x22 

x3=22 cm Now, area of a quadrant of a circle = " 
4 

(i) Area of the sector formed by the arc 
600 

22 xx(21 360° 

9702 x 21 x 21= = 231 cm 
6x 7 

10 cm 

o 



(i1) Given, LAOC = 60° and OA= OC (radii of circle) 7 A chord of a circle of radius 12 cm subtends an 
angle of 120° at the centre. Find the area of the 

corresponding segment of the circle. 

[Take n= 314 and V3 = 1.73] 

Let 204C = 20CA = * 

ln AQ4C, 2OAC + 2AOC + 20CA = 180° 

60+*+*= 180° = 60° + 2x = 180 
2= 120* = 60° 

LA = 20= 2C = 60° Sol. Similar to Example 3 of Topic 2 [Ans. 88.44 cm] 
AOAC is an equilateral triangle. 
So, area of A OAC = Yx(20= 441 3 

4 

8 Ahorse is tied to a peg at one corner of a square 
shaped grass field of side 15 m by means of a 
5 m long rope (see the figure). Find 

cm 

4 

area of equilateral triangle = V (side'| 
4 

Hence, arca of the segment 
Area of sector formed by the arc - Area of A OAC 

231 441 v3 cm" 

6 Achord of a circle of radius 15 
cm subtends an angle of 60 
at the centre. Find the areas of 

()the area of the part of the field in which the 

horse can graze. 
15 cm 

60 the corresponding minor and 
major segments of the circle. 
Take, t = 314 and 3= 1.73] 

Sol. Given, chord AB subtends an angle 
60° at the centre. 

(i) the increase in the grazing area if the rope 
were 10 m long instead of 5 m. [Take, t = 314 

Sol. Given, side of a square = 15 m 

Area of square = (15) = 225 m 

.LAOB = 60° and OA = OB radii of circle] area of square = (side)"] 

20AB = x Also given, length of rope = 5 m 

Radius of arc = 5 m 

LOBA say 
angles opposite to equal sides are also equal] 

In AAOB, () Area of the field graze by the horse, 

LAOB + LOBA + LOAB = 180° 90 
360 314x (5) 

each angle of a square is 90° 

[by angle sum property of triangle] 4, = x Tr= x 3.14 x (5)* 
360° 

60°+x+x = 180° »2.x = 180°-60 

120 60 3.14 x 25 =8 =19625 cm X 

2 4 
LOBA = OAB = 60° = LAOB (i) If length of rope =10 m =; (say) 

Then, area of the field graze by the horse, AAOB is an equilateral triangle. 

Now, area of A AOB = Yx(15)* 90° 
t= x 314 x (10 

360° 360° 3 arca of cquilateral triangle = (side)] 3.14 x 100314 78.5 cm 4 
56.25 x 1.73 = 973125 cm 4 4 

Arca of sector OACBO = XTr* = x3.14 x (15)* 
360° 

Required increase in the grazing area 
= A - A = 78.5 19.625 58875 cm 360° 

3.14 x 225700.2=117.75 cm 9 A brooch is made with silver 
6 wire in the form of a circle with 

Area of minor segment ACBDA 
= Area of sector OACBO - Area of A AOB 

diameter 35 mm. The wire is 
also used in making 
5 diameters which divide the = 117.75-97.3125 = 20.4375 cm 

Now, area of major segment 
= Area of circle - Area of minor segment

= m (15) - 20.4375 = 314 x 225 20.4375 

706.5 - 20.4375 = 686.0625 cm2 

circle into 10 equal sectors as 
shown in the figure. Find 

() the total length of the silver wire required.

(i) the area of each sector of the brooch. 



Given, 
diamcter ot circle, d = 35 mm 

Cinumference ot circle = nd 

Total area cleaned by both blades 

2 x Arca cleaned by one blade 
2 x 158125 158125 

Id 2) 
x 35 110 mm cm 

252 126 

Now. length of 5 diameters = 5 x 35 = 175 mm 

(d Total length of the silver wire = td + 5d 

12 To warn ships for underwater rocks, a light house 

spreads a red coloured light over a sector of 

angle 80 to a distance of 16.5 km. Find the area 

of the sea over which the ships are warned. 
[Take, t = 314] 

Sol. Given, sector angle, 0 = 80° 

= 110 +175 285 mm 
(2 Here. we see that total circle is divided into 10 sectors. 

Angle of cach sector=: 
360° 

= 36° 
10 

Then. area of each sector of the brooch = tr and distance or radius, r = 165 km 

360° 360o tr _80°o 

360 
Area of sector =. x 314 x (165)' 

mm 

60 2 x 3.14 x 272.25 

=x 11x35 385 m 
2x2 

9 
mm 

10Tx 1709.7318997 km* 
9 

10 An umbrella has 8 

ribs which are equally 
which is the required area of the sea over which the ships 
are warned. 

spaced 

the figure). Assuming 
umbrella to be a flat 
circle of radius 45 cm, 

find the area between 

the two consecutive ribs of the umbrella. 

(see 
13 A round table cover has six 

equal designs as shown in the 

figure. If the radius of the 
cover is 28 cm, find the cost of 
making the designs at the rate 
of F 0.35per cm. 
[take, 3 = 1.732] Sol Given, umbrella to be a flat circle. So, the central angle of 

an umbrella is 360°. 

Since, umbrella has 8 ribs. AZD Sol. We know that the central angle 
of a circle is 360°. 

AAA 
28 cmC 

160 360 45° Angle berween rwo ribs = 
8 Angle of each sector 

36060° Area berween two ribs 

= Area of one sector of the umbrella 6 

xTr=xx(45 r = 45, given) 360 

LAOC = 60° 
360° and OA = OC (radii of circle 

7 (45)=22275 m 2OAC = 20CA =x (say) 
angles opposite to equal sides of a triangle are also equal] 
In AAOC, LAOC+ 20AC + L0CA = 180° 

28 

11 Acar 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. 

Sol. Given, length of wiper blade = 25 cm =r (say) 

by angle sum property of triangle 

60°+x+x = 180° 
2x 180-60° 

120 
X=-

2 

x = 60° 

L0AC = LOCA = 60°= LAOC and angle made by this blade, 0 = 1150 

Area cleaned by one blade 
=Area of sector formed by blade 

AAOC is an equilateral triangle. 

XT=5° (25* 

=3X 22x 625 = 23 x11 x625 _158125 

Area of AAOC = x (28) = 333.2 cm 
4 

360 360° 

area of an equilateral triangle =*(side)] 

72x7 36x 7 
-cm* 

252 



Area of semi-circle 

Now, area of sector Q4BCO = 
60 

6022 x (28) 22x4 2- 41067 cm 11 x 6256875 
28 28 

Aea of segment A8C4 Hence, area of the shaded region 
= Area of the semi-circle - Area of right angled ARPO 

6872 84 = 

= Area of sotor QA8C0- Area of A AOC 

= 41067- 32 = 77.47 em 6875 23524523 
cm 

= 

28 Now area of six segments = 6 x 7747 464.82 em 

Since. the cost of making the design is 035 per cm'. 

Total cust= 46482 x 035 = 16269 

28 28 

2 Find the area of the 
shaded region in figure, if 

radii of the two concentric 

circles with centre O are 

7 cm and 14 cm 

Tick the comect answer in the following question. 
Area of a sector of angle p(in degrees) of a circle 

14 

with radius Ris respectively and 

LAOC= 40°. (180 rR 180 rTR 

180 Sol. Given, OB = 7 cm = r (say) 

() P_x 2R 
360 

(iv) 20x x 2xR OA = 14 cm =; (say). and2AOC = 40° 

LBOD = LAOC = 40°= 0 (say) 
720 

from figure 
Sol.ir) Given. s tor angle =pand radius of circle =R 

Now, area of sector BOD = 

360 8 
Aea of sactor = -

360 40x22(7}=m 360 9 

2TR and area of sector AOC= C 360 

EXERCISE 12.3 40 60xx04- 2x28_616 cm 
9 9 

Unles srated ozherwise. take T= 
Hence, required area of shaded region 

Area of sector AOC-Area of sector BOD 

-616 154-46- cm 
Find the area of the shaded 

region in the given figure, if 
PQ 24 cm, PR = 7 cm and 

Ois the centre of the circle. 

Sol. Given, PQ = 24 cm and 

9 9 

3 Find the area of the shaded 
region in figure, if ABCD is a 

square of side 14 cm and 
APD and BPC are semi 

circles 
Sol. Given, side of square = 14 cm 

Also, APD and BPC are semi-circles, therefore 

PR = 7 cmn 

We know that any angle made by 
the diameter RQ in the semi-circde is 90°. 

LRPQ = 90° 

In right angled ARPQ, 
RQ = PR+ PQ 

RQ = 7+ 24 

by Pythagoras theorem] 
Their radius, r== 7 cm. 

RQ = 49 + 576 

Now, area of semi-circle APD RQ 625 

RQ = 625 : side cannor be negative) = Area of semi-circle BPC= 

RQ= 25 cm 

Area of right angled ARPQ=x RPx PQQ 
(7= 77 em 

and area of square ABCD = (Side) = (14) =196 cm 
Hence, area of shaded egion area of triangle=xbase x height] 

Area of square-( Area of semi-cincle APD 
+Area of semi-circle BPC) 

x7x 24 = 84 cm* 
= 196 (77+ 77)= 42 cm 



Find the area of the shaded 

region in figure, where a 

circular arC of radius 6 cm has 
been drawn with vertex O of 

an equilateral triangle OAB of 
side 12 cm as centre. 

6 In a circular table cover of 
radius 32 cm, a design is 
formed leaving an equilateral 
AABCin the middle as shown 7 O 

in the figure. Find the area of 
the design. 

col. Given, radius of circle, r = 6 cm 

and side of equilateral triangle 

=12 cm 
Since, OAB is an equilateral triangle. 

20 LA = 2B = 60° 

Sol. Given, radius of the circle =32 cm 

12 cm B Let the side of the equilateral AABC be a cm. 

Let h be the height of the triangle. 

Area of an equilateral AOAB =(Side 
4 

O 

02=3613 cm 
Area of circle outside the triangle 

=Area of circle - Area of sector OPQ0 

a/2-D al2- 
X tr*= nr-7 

360° 

Tt2 60° 

We know that in an equilateral triangle, centroid and 
circumcentre coincide. 

-x0 110 x 36660 m cm2 

7 6x 7 AO h cm 
Hence, total area of the shaded region 

= Area of an equilateralAOAB r centroid divides the median in the ratio 2: 1] 

+Area of circle outside the triangle which is equal to the radius of circle. 

-6569m h 32 h= 48 cm ..) 

Now, we draw a perpendicular from vertex A to side BC 
which bisects BC at D. 

5 From each corner of a square 
of side 4 cm, a quadrant of a 

circle of radius 1 cm is cut and 
In right angled AADB, 

AB = BD+ AD [by Pythagoras theorem] 
also a circle of diameter 2 cm 
is cut as shown in figure. Find 
the area of the remaining 
portion of the square. 

Sol. Given, side of a square = 4 cm 

Radius of quadrant, = 1 cm 

#1 +h H-d-4- 4 4 

(48)=3a 

4 
D from Eq. 6) 

a 3072 

and radius of circle of diameter 2 m., ==lcm a = 3072 [taking positive square roor 

323 cm 
Area of one quadrant == = cm 

Area of equilateral AABC = 

Then, area of four quadrants = 4 cm 
x 3072 = 768 3 cm 

22 No, area of circle = nr= a* = cm 
Area of shaded region 

Area of circle- Area of AABC 
and area of square ABCD = (Side)* = (4) =16 cm 

Area of shaded region = Area of square =T (32) 7683=(1024) - 768 3 
- (Area of four quadrants+ Area of circle) 

=16-1 
44 44_68 cm 7 7683 cm 



i) Area of the track Area of outer track 
7 In the adjoining figure, ABCD 

is a square of side 14 cm. With 
centres A B, Cand D, four 
circles are drawn such that 

- Area of inner track 
= [Area of rectangle ABCD +2 x Area of 

semi-circle ATD] - [Area of rectanglePQRS 

+2 x Area of 4 semi-circle POR] 
each circle touch externally 
two of the remaining three 
circles. Find the area of the 
shaded region. 

ABx AD +2x 

Sol. Given, side of square = 14 cm PQx PR+2x 
i.e. AB = BC = CD = DA = 14 cm 

14 Radius of circle =(Side of a square) == 7 cm =106x (60+ 20) +2260 + 20 

154 em Area of quadrant of one circle = = 7=cm -106 x 60+ 4 

Area of four quadrants of four circdes =4 = 154 cm 22 
=|106x80+x40x40 

Now, area of square = (Side) = (14)* = 196 cm 

Hence, area of shaded region -|106x60+x30x30 
= Area of square - Area of four quadrants 
= 196-154= 42 cm -8480+200-6360 19800) 

7 
8 Following figure depicts a racing track whose left 

and right ends are semi-circular. The distance 
between two inner parallel line segments is 60 m 
and they are each 106 m long. If the track is 10 m 
wide, find 

400 
= 2120+ 2120 +2200= 4320 m 

7 

Alternate Method 
Area of the track= 2 x Area of rectangle APQB 

+2 x Area of semi circular ring ATDROPA 

= 2x106 x10+2x(40)-(30)] 

area of rectangle = / xb and 
( the distance around the track along its inner 

edge 
(i) the area of the track. 

Sol. Given, length of each parallel lines = 106 m 

and width of the track=10 m 

of semi-cireular ring=(R- 
2 = 2x106x10 +x70 x10 

7 

2120+2200 = 4320 cm 
10m 

B 9 In the given figure, AB and 
CD are two diameters of a 

106 m 

P 
60m 

R 

circle (with centre O) 
perpendicular to each other D 
and OD is the diameter of 
the smaller circle. If 
OA = 7 cm, then find the 

area of the shaded region. 

() Distance around the track alor its inner edge 
= PQ + RS+2 x Circumference of semi-circle POR 

60 
CBSE 2013, 12,11 

Sol. Given, OA =7 cm 
OD 7 cm = 106 +106+2 [radii of same circle] 

7 OD is the diameter of smaller circle, then radius= 

= 212 +60 T= 212 + 60 x=212 + 40 
7 

Now, area of smaller circle 

= 1484+1320 2804 
m 



Cat A4SC = x AB x OC 
11On a square handkerchief, nine circular designs 

each of radius 7 cm are made (see the figure) 
Find the area of the remaining porticn of the 04 x OC : AB 2OA] 
handkerchief. 

x7 49 cm' [:0A = OC = 7 cm] 

n area ot semi-arde ABCA = 

= 77 cm 

Arca ot minor segment corresponding to the chords 
C and 4C= Area of semi-circle - Area of AABC 

= 77 - 49 28 cm 
Hent. area of total shaded region 

Sol. Given, radius of each circle, r = 7 cm = Area of small circle+ Area of minor segment 
coresponding to the chords BC and AC Diameter of circle. d =14 cm 

+28 38.5 + 28 = 66.5 cm diameter = 2x radius 
in the given figure, horizontal three ircles touch each 

other. 10 The area of an equilateral 
ABC is 17320.5 cm. 
With each vertex of the 
triangle as centre, a circle 
is drawn with radius equal 

to half the length of the 

of the triangle 

(see the figure). Find the 
area of the shaded region. 

Length of a side of square = 3x Diameter of one cirdle 

= 3x14 = 42 cm 

Now, area of one circle = zr* =7 (7) 

x(7= 154 cm 
Area of nine circles =9 x 154 = 1386 cm 

Area of square ABCD = (Side} = (42)* = 1764 cm 

Hence, area of the remaining portion of the handkerchief 
= Area of square - Area of nine circdes 

= 1764 -1386 = 378 cm 

side 

Take, = 314 and v3 = 1.73205] 

Sol Let the side of an equilateral triangle be a. 

12 In the given figure, OACB 
is a quadrant of a circle 
with centre O and radius 

Arca of an cquilateral AABC =(} 
But given, area of equilateral AABC =17320.5 cm 

3.5 cm. If OD = 2 cm, then 
find the area of the 20.5=73205 () 

a = 10000 x4 a = 100 x 2 = 200cm 
B 

) quadrant OACB. 

taking positive square root (i) shaded region. 
Since, AABC is an equilateral triangle. Sol. Given, radius of quadrant, r = 3.5 cm 

LA = LB = 2C = 60° 

Here, AB =a = 200 cm ) Area of quadrant OACB = x Area of the circle 

.Radius of circle = = 100 cm 
2 

radius of circle = half the lengthh of 

the side of the AABC] 
Arca of sector of a circle (in Now, area of ABOD = xOB x OD = x35x 2 

60 
40Tr= 3.14 (100) = 5233.33 cm 

0 
3.5 cm 

360 radius = OB = 35 cm and OD = 2 cm, given 

Area of shaded region 
= Area of quadrant OACB - Area of AOBD 

77-35= cm 

Then, area of three equal sectors 

= 3 x5233.33 = 15700 cm 
Arca of required shaded region 

= Area of AABC - Area of three sectors 8 8 8 

= 17320.5 -15700 = 1620.5 cm 



22 
and area of quadrant ABDC =* (14)=154 cm 

4 7xA 
Tr 

13 In the given figure, a square 

OABC is inscribed inna 

quadrant OPBQ. If OA 20 

cm, then find the area of the 

shaded region. 
Take, t = 3.14] 

tr 

Now, arca of semi-circle BC = " 
2 

2242 
A Sol Given, OABC is a square. 

22 x14 x 14 X 2 - 22 x 7=154 cm* 

Diagonal of a square = v2 x Side = 2 x 20 cm 

side OA = 20 cm. given 
7x 2x4 

Hence, required area of shaded region 

= Area of semi-circle BCE- (Area of quadrant ABDC Then, radius of circle, r = Diagonal of square 
= 20/2 cm 

- Area of right angled ABAC) 
Area of quadrant OPBQ0 = * 

= 154- (154-98)= 98 cm 
314x (202)}_3.14 x 800_ 628 cm 

16 Calculate the area of the designed region in 

figure, common between the two quadrants of 

circles of radius 8 cm each. 

4 

Now, area of square = (Side)* = (20) = 400 cm 

Hence. arca of shaded region 
8 cm 

= Area of quadrant - Area of square 

= 628 400 228 cm 90 

14 AB and CD are respectively 
arcs of two concentric circles 
of radii 21 cm and 7 cm and 
centre O (see the figure). If 
LAOB = 30°, then find the 

area of the shaded region. 
C 8 cm 

30 Sol. First, we determine the area of the shaded region AEC 
8 Sol. Do same as Q2 

90 Ans. Cm? cm 

15 In the given figure, ABC is a B 
quadrant of a circle of radius 
14 cm and a semi-circle is 

drawn with BC as diameter. 
Find the area of the shaded 

CBSE 2012, 11 

E 

8 cm 

Now, area of sector BAECB region. 
Sol. Given, radius of quadrant, (85 cm [::r = AB = 8 cm, given 7 r=14cm = AC = AB 

Now, area of right angled 
In right angled ABAC, 

BC AB + AC 

BC = (14)' + (14) 

AABC = x AB x BC 
by Pythagoras theorem] 

=x8x8 = 32 cm* : BC = 8. given 
B 

BC =142 cm 

taking positive square root 
Now, area of right angled ABAC 

Area of shaded region AEC 
Area of sector BAECB- Area of right angled AABC 

2-32 = 352-224 128 
cm x AC x AB 

Hence, required shaded region 
Fr area of A=x base x heighe) 2x Area of shaded regionAEC 

x14x14 98 cm 
= 2x 256 cm* 

7 


