Areas Related to
Circles Ol o

FASTRACK ‘REVISION

» Formulae Related to Circle: If risthe radius of acircle,then:  » Sector and Segment of Circle:

1. Circumference or perimeter of a circle = 2nr or =nd, » Sector: The portion of the circular Q
where d= 2ris the diameter of the circle. region enclosed by two radii and
2
2. Area of a circle =/ or % the corresponding arc is called the

sector of the circle. In the figure,
the shaded region OAPB is a
sector of the circle with centre O.
0 is called the angle of the sector.

r 0 r ) -.
Diamatar The unshaded region OAQB is also
a sector of the circle in the figure. The sector OAPB
is called the minor sector of the circle and the sector

Circle OAQB is called the major sector of the circle.
1 2 nd? Therefore, the angle of this major sector will be
3. Area of a semicircle = ?m‘ or g~ (360° - 8).

Kn‘@‘wledge Booster:

The angle of minor sector is smaller than 180° and angle
; of major sector is greater than 180°.
9]
- d
Semicircle » Segment: The portion of the circular region which

. . rd is bounded between a chord Q
4. Circumference of a semicircle =nror —

1
|
_[
i

L 4

2 and corresponding arc is called Major
T a segment. In the figure, AB segment
5. Perimeter of a semicircle = nr+ 2r or [5"'1]‘1' is a chord of the circle with
x> centre O. Thus, the shaded A
6. Area of a quadrant = 1?”2 or Jg region APB is a segment.
In the figure, the unshaded P

region AQB is also a segment formed by chord AB.
The segment APB is called the minor segment and
the segment AQB is called the major segment of the

D/

circle,
o » Formulae Related to Sector and Segment of a Circle:
Quadrant
; 2]
7. Circumference of a quadrant = "2—" or % 1. Length of minor arc (ACB) = 360° e
n
8. Perimeter of a quadrant = “2—"4- 2r or (Z+1]d 2. Length of major arc (BDA) = 2nr— % x 2nr
9. Area of the ring = n (R*- r’) = n(R+ r)(R- 1), =[1_ 8 ] s
where Ris the outer radius and ris the inner radius. 360°

3. Perimeter of minor sector (OACBO)

©

=Length of arc ACB + 2r
__bB =[ 1 “—9] 2
. 360,X2ﬁr+2r [ +360° xXer

Ring
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4, Perimeter of major sector (OADBO)

5. Area of minor sector (QACBO) = % xn’

= 1? x Length of minorarc ACBx r = %e‘r
6. Area of major sector = Area of circle

— Area of minor sector

AN_,_“B
C
7. Perimeter of the minor segment of a circle

(ACBA)=

360° 2

: 2] . @
360°>(21tr+2rsmg =[ = +5sn—:|x2r

8. Perimeter of the major segment (BDAB)

L }-21':."
360°

= [1~L]n+sing x2r
360° 2

9. Area of minor segment (ACBA) = % x - 1? #sind

:]
=2rsin—+| 1-
2 [

_ [ 6n g
=2 |180° 5’"91
10. Area of major segment (BDAB)

= Area of circle — Area of minor segment

2 2 e __ -
= nrz-——ggg, +-;—r25in8 =-£2— %ﬂi"‘ﬁﬁﬂl
Knﬁj‘w]edge Booster — ~

1. Angle subtended at the circumference by a diameter is
always a right angle.
2. Angle made by minute hand in 1 minute = % =6°

3. Angle made by hour hand in 1 hour = 31620

=30°

4. Angle made by hour hand in 1 minute = % =0.5°

@ Practice Exercise

Eh?MUIﬁple Choice Questions

Q1 What is the area of a semicircle of diameter ‘d"?

[CBSE 2023]
a ted2 b lx e x4 lpa?
‘6 "% "B 2

Q2. The circumferences of two circles are in the ratio
4 :5.What is the ratio of their radii? [cBSE2023]

a.16:25 b.25:16 ¢ 2:v5 d 4:5

Q3. If the perimeter and the area of a circle are
numerically equal, then the radius of the circle is:
[CBSE SQP 2023-24]

a. 2 units . 4 units d. 7 units

Q4. Itis proposed to build a single circular park equal
in area to the sum of areas of two circular parks of
diameters 16 m and 12 m in a locality. The radius
of the new park is: [CBSE SQP 2023-24]
a.10m b.15m
c.20m d. 24m

Q5. What isthe length of the arc of the sector of a circle
with radius 14 cm and of central angle 90°?

[CBSE 2023]

b. m units

b. 44 cm
d MNecm

a. 22cm
c.88cm

Q 6. Area of a sector of angle p (in degrees) of a circle
with radius (R) is: [CBSE 2021 Term-1]

a. P x 2nR b. P x TtR?
180° 180°
p p 2
c, 36EI°X2KR d. 720°><21|:R

Q7. Inthe given figure, the perimeter of sector OAB will

be:
B

o£60°
7 cm

64 64
da — Cm b. 26cm .. — Cm
3 5

A

d. 19em

Q8. Acowis tied to a peg at one corner of a rectangular
field of dimensions 10 m x 8 m by a 3 m long rope.
The area of the part of the field in which the cow

can graze is:
a. 1414 m? b. 7.07 m?
c. 607m? d. None of these

Q9. The area of the sector of a circle of radius 6 cm
whose central angle is 30° is: [Take n = 3.14]
[CBSE 2020]
b. 10.32 cm?
d. 1152 em?

a. 942 cm?
c. 1058 cm?




Qlo.

Q1

Qla

Q13

Ql4.

Q1.

Q16.

Q17

Q1ls.

Q1.

The area of the circle that can be inscribed in a
square of side 6 cm is: [CBSE SQP 2022-23]
a.36rcm® b 1Brem? c 12zem?  d. 9nem?

The minute hand of a clock is 84 cm long. The
distance covered by the tip of minute hand from
10:10amto 10: 25 am is: [CBSE 2021 Term-1]
a. 44 cm b.88cm ¢ 132cm d. 176 cm

If the area of a sector of acircle is % of the area of

the circle, then the angle at the centre is equal to:

[CBSE 2024]
a. noe b. 130° ¢ 100° d. 126°
Find the area of the major segment of a circle of
the area of the minor segment is 25 cm’ and the
area of the circle is 100 cm’.
a. 25 cm? b. 100 cm?
c. 75 cm’ d. 50 cm?

A sector is cut from a circular sheet of radius
100 cm, the angle of the sector being 240°. if
another circle of the area same as the sector is
formed, then radius of the new circle is:

a.795cm b. B16cm

¢. B34cm d. 885cm

Priyanshu has a motor cycle with wheels of diameter
91 c¢cm. There are 22 spokes in the wheel. Find the
length of arc between two adjoining spokes.
a.26cm b. 3cm c. 15cm d. 1B cm

In the given figure, the ratio of the areas of two
sectors 5, and S, is:

a.bh:2 c.5:3 d 4:5

A car has two wipers which do not overlap. Each
wiper has a blade of length 42 c¢m sweeping
through an angle of 120° Find the total area
cleaned at each sweep of the blades.

a. 4224 cm? b. 3696 cm*

c. 1848 cm? d. 5544 cm?

A chord of a circle of radius 28 ¢cm subtends an
angle of 60° at the centre of the circle. The area of
the minor segment is: [Take /3 = 1.732]

a. 60.256 cm? b. 339.47 cm?

c. 41067 cm? d. 71.20 cm?

A chord of a circle subtends an angle of 60° at
the centre of the circle. If the length of the chord
is 10 cm, then the area of the major segment is:

[Take n = 3.14 and /3 =1.732]

a. 304.97 cm? b. 295 cm’
¢. 310 em? d. 335 cm?

b.3:56

Q 20.

Q2L

Q22
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In the given figure, three sectors of a circle of radius
7 ¢m, making angles of 60°, 80° and 40° at the
centre are shaded. The area of the shaded region

(in cm?) is: [Using 7 = E]

L

C. 44

a 77

b. 154

0 is the centre of a circle of radius 5 cm. The chord
AB subtends an angle 60° at the centre, Area of the
shaded portion is equal to (approximately):

d 22

| .-
ltt 4 60: "_,
et
a. 50 cm? b. 62.78 cm?
¢. 49.88 cm? d. 6774 cm?

In the given figure, a unit square ROST is inscribed
in a circular sector with centre O.

Q

P R o

Along with the above information, which of these
is sufficient to find the area of sector POQ?

a. Area of the square ROST

b. Radius of sector POQ

c. Arc length PQ

d. Given information is sufficient

%?Assertion & Reason Type Questions J

Directions (Q. Nos. 23-26): In the following questions, a
statement of Assertion (A) is followed by a statement of
Reason (R). Choose the correct option:

a. Both Assertion (A) and Reason (R) are true and
Reason (R) is the correct explanation of Assertion (A)

b. Both Assertion (A) and Reason (R) are true but
Reason (R) is not the correct explanation of
Assertion (A)

c. Assertion (A) is true but Reason (R) is false

d. Assertion (A) is false but Reason (R) is true
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Qa3

Q24.

Q2s.

Q 26.

Assertion (A): In a circle of radius 6 cm, the angle
of a sector 60° Then the area of the sector is

6 2
18- em”.
7
Reason (R): Area of the circle with radius r is nr !

Assertion (A): The length of the minute hand of a
clock is 7 cm. Then the area swept by the minute

hand in 5 min is 122 cm?.

Reason (R): The length of an arc of a sector of angle

0 and radius r is given by [ = x2nr.

360°

Assertion (A): If the perimeter of a sector of a circle
of radius 5.6 cm is 27.2 cm, then the area of the
sector is 44.8 cm’.

Reason (R): The area of a sector of a circle of radius

(r) with central angle 8 is = B X 1.

60°

Assertion (A): A sector is cut from a circle of radius
42 cm. The central angle of the sector is 150°. The
perimeter of the sector is 194 cm.

Reason (R): Perimeter of sector = 2 (radius)
+ Length of corresponding arc of sector.

l Solutions |

(c) Given 'd" be a diameter of circle.
Let 'r' be the radius of circle.
-+ Diameter (d) =2 x radius = 2' r

— .l‘=g
2
2
So, area of a s.emicirche=££i=3qi e
2 2\2
n & _nd?
2 4 8

(d) Let the radius of two circles are r, and r;
respectively.

Circumference of first circle
Circumference of second circle

e
5

2nr, 4 n 4

= 2,5 2 "5
Required ratiois 4: 5.

(a) Let the radius of circle be r.
According to condition,
Area of circle = Perimeter of circle
= nrl=2nr
= 2nr-ar’=0
= rr2-r=0
= r=0 or r=2

R2%Fillin the Blanksy,

Qar

Qas.

Q29.

The region bounded bychord and the corresponding
arc of the circle is a............... of the circle.

If r is a radius of a circle, then area of major sector

The length of the arc of a sector of angle 30° of a
circle of radius 14 cm is .......cvsuns "

@?True/False N

Q 30.

Q3L

Q3.
Q33

Q 34.

&TRiCK

The perimeter of the minor segment of a circle is

6
360° X 2nr+ erini .
If the circumference of a circle exceeds its diameter
by 180 cm, then its radius is 32 cm.
The region bounded by a chord and the corresponding
arc of the circle is called the segment of the circle.

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

A chord of a circle subtends an angle of 60° at
the centre of the circle, if the length of the chord
is 7 cm, then the area of the minor segment is

4.60 cm’. [Use n= 27—2and\/§ =1.73]

But radius cannot be zero.

r=2.

So, radius of circle is 2 units.

(a) Let the radius of single circular park is R. Also, the
radius of first and second circular park are ry and r,

respectively.
Given, diameter of first circular park (d)) =16 m
- Its radius () = G =% Bm
and diameter of second circular park (dy) =12 m
d, 12
s ltsradius () =2== =6m.
radius (ry) 55

According to question,
Area of single circular park = Area of first circular
park + Area of second circular park
= nRi= rrrT2 + r:rz2
= R*=(8)%+(6)*=64+36=100
= R=10m
So, required radius is 10 m.
(a) Given, radius of circle,
r=14cm
and central angle '0' = 90°.

0

360"””’

Length of arc of the sector =




. Length of arc of the sector

= 30° XZxExM
3e0¢° 7

=%x2x2x'ﬂx2 =22¢cm

So, required length is 22 cm.
6. (d) The area of a sector of angle p of a circle with

[ SR 2,2
360“an = X TR x

radius R = 360° 3

_ px2rR?
T 7200
7. (a)

. TRICK

Perimeter of sector = 2m +

]
60 x 2nr,

Perimeter of sector OAB
= 0A + OB + arc length of AB

=7T+7+ g X 2nr
360°
=7T+7T+— i x2x2x7
360° 7
44 22 42+ 22 64
=4+ —=14+ =—=
6 3 3 3

8. (b) Given, radius of sector (r) = 3m
. Field is rectangular

-+ Central angle (8) = 90°

TRICK

]
Area of sector= X .

360°
2] 2 90 22 2
So, required area = = —x(3
quir r 3600:-(11: 360°x 2 %(3)
_39_ 2
- =7.07m

9. (a) Given, radius of the circle (r) =& cm
and central angle (8) = 30°

WTFMCK

o
= —X g
Area of sector 350° n’
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Here AB =BC = (D =DA =6 cm

)
A

Diameter of a circle, d=BC=6cm

Radius of a circle, r = % =3cm

The area of a circle = nr?
=n(3)*=9r cm?
n (¢

CTiP

lgizs:) Angle made by minute hand in 1 min is 6°.

30¢° 2
A f = 14
rea of sector T x3.14x(6)

. %xa.m x 36 =9.42 cm?
10. (d)

gxﬁﬁ If circle is inscribed in a square, then diameter of a
circle is equal to the side of a square.

. Angle made by minute hand from 10 : 10 am to
10:25amis
6°x15=90°
.. The distance covered by minute hand in 15 minutes
R0 27
D o

= Cil X E]XEX
360°
=132 cm
12. (d) Let r be the radius of circle and 8 be sector angle.
Then according to the given condition,

.. Area of sector =% x Area of the circle

7
xwrl=—xnr’

360° 20
0 7 ?x 360¢°
=
360° 2[] 20
=¥ 8=7x18°=126°

13. (c) Area of the major segment
= Area of the circle - Area of the minor segment

=100cm? -25cm? =75 cm?

14. (b) Given, radius of sector (r) = 100 cm
and central angle (@) = 240°

@@THiCK

Area of sector =

an2

360"

240°

. Area of sector = _3 x (1 00)2 200300::

Let R be the radius of the new circle, then by given
condition,

200300:: o2

20[][]0

=v6666.66 =B816cm

= R=
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15. (b) Radius of wheel () = %Icrn

Angle between two adjoining spokes, 8= 3§§°

“ Length of the arc = 3:00 x2nr

360° 22 9
_WXZXT —2~—13 cm

16. (d) Let r be the radius of the circle.

@ TRICK

3]
Area of the sector is given by X r.
360°
120°, 5, nr
Area of sector 5, = ) s
173605 =3
150°, >, 5mr?
Area of sector S r<)=
2% 360° ™ )=
2 2
. Required ratio = = .—5” =4:5
3 12

17. (b) Clearly, each wiper sweeps a sector of a circle of
radius 42 cm and sector angle 120°.

je,r=42cmande=120°

. Total area cleaned at each sweep =2 x—— e x 12

360°

i 8 23
36EI
1B. (d) Here, radius r= 28 cm and central angle 6 = 60°

x42x42 cm? =3696 cm?

0
S0 %,
AN~
Since, OA=0B (radii)
= ZA=sB=60° (angles opposite to

equal sides are also equal)
= AAOB is an equilateral triangle.

. TRiCK

E:S—B Area of an equilateral triangle is

TS (side)>.

Area of AAOB
"F 2 ”32 1732 28x28=339.472 cm?
Area of minor segment

nrZ - Area of AAOB

[}
" 360°
_50° 22
“30° 7
= 410,67 - 339.47
= 7120 cm?

—x28x28-339.472

%TRiCK

19. (a) We have, oA = OB (radii of circle)

= ZA=ZB=60°
(~+ «AOB = 60°)
= AAOB is equilateral triangle. A

OA=0B=AB=10cm

and central angle, 8 = 60°
Area of the minor segment
= Area of minor sector - Area of AAOB

[ )
360° 4

314x10x10x 60° £>(1t:.'l><1El
360° 4

A0 78

[157 _26x J_] [157 1732><'IDEI)
4
_[157 _433
3 10
_(1570 1299}_@_9.03 s

- Area of major segment

2 .
=nr® - Area of minor segment

=[(rx10x10)-9.03) cm?
=[(3.14x100) - 9.03) cm?

=((314-9.03)) cm? = 304.97cm?

20. (a) Area of shaded region=Area of sector with
angles (60° + 80° + 40°)
_Jl80° 180° 22
360” E2

21. (d) ZAOB=60° and OA=0B

= Z0AB=/0BA=60°
.. AAOB is an equilateral triangle.

x7x7 =77 cm’

(radii)

Area of an equilateral triangle is ? (s.t‘de)z.

VE] 2=¥cm2

Area of equilateral triangle = sz

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

_[_ - 5_£]
]
550 43.
= T'TB (use V3 =1732)
=78.57-10.83
=67.74cm?



22,

24,

25,

-, TRICK

(c) In right-angled AORT,

Q
T s
P R 0
OT =VTR?+0R?

(by Pythagoras theorem)
=yP+7 (given TR=0R=1)
=2

We know that area of sector is ? lr.

2

Here we have r=0T =2

So, we need to require the arc length PQ to find the
area of sector.

(b) Assertion (A): Given, radius (r) =6 cm and central
angle (8) = 60°

Area of the sector

6 5 60° 22
" 2. 22 6xE
T alat e R
_1B32 .06 0
o -18?cm

So, Assertion (A) is true.
Reason (R): It is also true, but it is not the correct
explanation of Assertion (A).

(b) Assertion (A): Area swept by minute hand in
5min

Gl
=—_xnr?

=%x$x?x?
(- radius (r) = 7 em and angle make
by minute hand in 5 min is 30°)
77 =
T 12g cm
So, Assertion (A) is true.
Reason (R): It is also a true statement.
Hence, both Assertion (A) and Reason (R) are true
but Reason (R) is not the correct explanation of
Assertion (A).
(c) Assertion (A): Radius of circle (r) = 5.6 cm
Let 8 be the central angle of sector.

¢}
Peri = x 2nr.
erimeter of sector=r+r+ 360°
;] 22
2?2 = 56 + 55 + ﬁXZXTx 56
= 272=M2+352x =2
360°

26.

TRICK
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8
360°

8 16 16x10_5

360° 352 352 M

16 = 35.2x

(1)

2

Now, area of sector = X nr

DU

5 22
=3%5x56x56 (using eq. (1))

=448 cm’
So, Assertion (A) is true.
Reason (R): It is false, because area of sector is
8 2
— X
360°
Hence, Assertion (A) is true but Reason (R) is false.
(a) Assertion (A): We have, radius of circle,
r=42cm
Central angle. 8 = 150°

i = X 2mr .
Perimeter of sector = 2r + 360°
, 150° 22
~. Perimeter of sector =2x42+——x2x—x42
ri F=2x42+ 20X 2X X

=84+110=194 cm
So, Assertion (A) is true.
Reason (R): It is also true statement.
Hence, both Assertion (A) and Reason (R) are
true and Reason (R) is the carrect explanation of
Assertion (A).

27. segment

28.

29.

é%TFIiCK

2 (2]
1-
" [ 36[]“]

Given, central angle 8 =30°and radius r=14cm

X 2nr.

The length of an arc of a sector is 3:00

30.
31

32,

.. The length of an arc of a sector
30° 22
T x2 x——_}-x 14 =733 cm
True
Let radius of a circle be r cm. Then according to the
given condition,

2nr=2r+180
= 2><2?—2r-2r =180
- dar-Wr .80
7
= 30r=180x7 = r=42cm

Hence, given statement is false.
True
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33. True Q2. The perimeter of the pizza slice shown in (l) is:
34. We have, a. (r+12) inch b. (r +10) inch
0A = 0B, (radii) ¢. (2= +10) inch d. (2r +12) inch
= ZA=/B=60° Q 3. The ratio of area of slice to the area of remaining
(- ZAOB = 60°) pizzain () is:
= AAOB is an equilateral triangle. a.5:1 b.1:5 c.2:5 d 5:3
OA=0B=AB=7cm Q4. The ratio of areas of each slice of pizza (I) and (ll)
and central angle, 8 = 60° Is:
a.3:4 b. 5:3 c.4:3 d 2:5

. Area of minor segment

= Area of minor sector - Area of AAOB Q5. The relation between area of a sector (A), length
m,ze Jg 2 of the arc ([), angle () subtended by the arc at the
“360° & centre and radius of circle is:
1
2, 60° A3 a. Slr b. Ir
(7) 360" % x7Tx7 1 |
=2567-173x12.25 ¢ gr d. 5”2
=2567-2119
2 L]
=448 cm (I)Solutions
Hence, given statement is false.
e 1
F..??Cuse Study Based Questions J, @ TRiCK

Case Study 1
We all love to eat pizzas, especially kids. And
different kinds of pizzas are available in India
which have been modified according to Indian

" 0
Area of sector of a circle = ——X nr.

&5®
360°

where, 0 is the angle subtended by the sector at the centre,

taste and menu. From the Greeks to the Egyptians,
from the Persians to the Indians, there have been
incarnations of pizza served throughout history,
Flatbreads, naan, and plakountos are all early
preparations that could be considered cousins to
the modern pizza, but there isn't a consensus as
to which is first and whether these could even be
considered precursors to pizza at all.

Consider two pizzas, both of equal diameter,
namely, 12 inches. The first pizza marked (I) has
been cut into six equal slices, whereas the second
pizza, marked (II) has been cut into eight equal
slices.

the above solve the

Based on
Jollowing questions:

information,

Q1. The area of one slice in pizza, marked (l) is:

a. 6 nsq. Inches
¢. 10 n sq. inches

b. Br sq. inches
d. None of these

3

The radius of pizza (l) = 6 inches and as the pizza
has been cut into six equal slices, the angle (8)

subtended at the centre is equal =

x .

. Required area =

0
360°
_ 60°

360°

So, option (a) is correct.
Perimeter of a sector = [ + 2r, where [ is the length

x T x 6% = 6 5q. inches.

x 2nr

of the arc given b
BVen Y 360°

Here, 8=60°and r=6inch

l= ><2><1t><6 2n

360°

and 2r=2x6=12Iinch
", Perimeter of pizza = (2x + 12) inch
So, option (d) is correct.
The angle subtended by a slice of pizza (1) at the
centre is 60°
Therefore, angle subtended by the remaining pizza
at the centre is 300°.
. Ratio of areas of minor sector and major sector

» . 300°

2
i Chakide (6)

60°
350° (E)

=60°:300°=1:5
So, option (b) is correct.



4. The angle subtended by a slice in pizza (I) is 60°,
and the angle subtended by a slice in pizza (1l) is 45°

 360°
Le, g

Therefare, ratio of area of slice in the two cases
45°

_ 6o 2,
= 360°xnx{6) )

=60°:45°=4:3

So, option (c) is correct.

xnr? and

0
B. The area of sector is given by A=
glven BY A= 3g0°

8
length of the arcis given by (= ——
ength of the arc is given by ( 360“"2’“

Multiplying and dividing A by 2, we get

1 (3] 2
A=— 2xnr
273607

=%x[%x2m"]xr =%xlxr = %Ir

So. option (a) is correct.

Case Study 2
Sara hold a Japanese folding fan in her hand as
shown in the figure. It is shaped like a sector of a
circle and made of a thin material such as paper
or feather. The inner and outer radii are 3 ¢cm and
5 cm respectively. The fan has three colours ie.,
red, blue and green.

Based on the above information, solve the
Jfollowing questions:

QL Ifthe region containing blue colour makes an angle
of 80° at the centre, the area of the region having
blue colour is:

a. 917 cm? b. 101¢m?

c. M7 cm? d. 1317 cm?

If the region containing green colour makes an
angle of 60° at the centre, the area of the region
having green colour is:

a. 6.2cm’ b. 8.38 cm?

¢ 99 cm? d. M2 em?

If the region containing red colour makes an angle
of 20° at the centre, the perimeter of the region
containing red colour is:
a.29cm b. 42cm

Q2

Q3.

c. B4cm d. 679 cm
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Q 4. The area of the region having radius 3 cm is:
a. 1257 cm? b. 14.8 cm?
c. 20 cm? d. 26.57 cm?
Q5. The region given in the figure represents:
a. minor sector b. major sector
¢. minor segment d. major segment

(T)Solutions

1. Area of the region containing blue colour

2 8 2 8
=™ 3g0° ™2 3600
22 80° 22 80°
—TXEXSXﬁ—TXB}ngBEDH
22 2

44 2
=2 2% (25-9)=—(16)=11.17cm
7 9 259} 63( =117

So, option (c) is correct.
2. Area of the region containing green colour

0

. 3_ 3
=" 360 (1 "2

22 60° - .
-—_’—xasno(5x5—3x3]— 7 x6x16-8.38cm

So, option (b) is correct.

3. Perimeter of the region containing red colour
= (5-3) + (5 - 3) + length of arc of sector having
radius 3 cm + length of arc of sector having radius
5ecm

(20

360°

20 +2x%x5

22
_2+2+2x-i-x3x36clo

(v length of an arc of sector = — x2nr)

UO

44

1
=4+— 5
+?x8(3+)

'.i_
=Q+%x%x8=4+g =4+279=6.79cm

So, option (d) is correct.
4, Required area of region = nr” (8, + 6, + 85)

. gx(a}2 x(80° + 60° + 20°)

22 160° 88 2
_Txaxax X0 T 12.57cm
So, option (a) Is correct.

5. (a) Angle of given sector =80°+60°+20°=160°
Thus, the given region represents minor sector of a
circle.

So, option (a) is correct.

Case Study 3
Governing council of a local public development
authority of Dehradun decided to build an
adventurous playground on the top of a hill,
which will have adequate space for parking.
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I I Parking

7 darea
Playground units

I

14 units ———=

After survey, it was decided to build rectangular
pla{ground. with a semicircular area allotted for
parking at one end of the playground. The length
and breadth of the rectangular plaﬁground are
14 units and 7 units, respectively. There are two
quadrants of radius 2 units on one side for special
seats.

Based on the given information, solve the
following questions: [CBSE 2023]

What is the total perimeter of the parking area?

What is the total area of parking and the two
quadrants?

Ql
Q2

Or
What is the ratio of area of playground to the area
of parking area?
Find the cost of fencing the playground and parking
area at the rate of ¥ 2 per unit.

() Solutions

1. Given, diameter of semicircular parking area,
d=7 units

Q3.

-, Its radius (r) s units
2 2

Now, the total perimeter of the parking area
=2r+mnr
122 7

=2x—2—+-7x-j- =7 + 1 =18 units

2. We have, radius of parking area (r) =% units.

2
Now, area of both quadrant (land Il) =2 x%
= l>< 2 x(2)% = ) 5Q. units
2 7 7

5 ; 1
and area of semicircular parking area = 3 nr?

BRI A N

So. total area of parking and the two quadrants
e L e = AR

7 4 28 28
= 25.54 sq. units
Or
Given, length of the rectangular playground,
[=14 units
and breadth of the rectangular playground,
b=7 units

.. Area of playground =[x b=14 x 7
= 98 sq. units

From above part, area of parking area

77
=— sq. units
4 59-un

- Required ratio = 98 : % =56:1
3. Perimeter of playground and parking area
=2l+b+ar

7
=2X14+7+¥x3

=28+ 7 + 11 =46 units
So, cost of fencing =46 x 2= 92,

Case Study 4
Inan annual day function of a school, the organisers
wanted to give a cash prize along witha memento
to their best students. Each memento is made as
shown in the figure and its base ABCD is shown
from the fr%nt side. The rate of silver planting is
T 20 per cm’™.

Based on the above information, solve the
Jollowing questions: [CBSE2023]

What is the area of the quadrant ODCO?

Find the area of AAOB.

What is the total cost of silver plating the shaded
part ABCD?

QL
Q2.
Q3.

Or
What is the length of arc CD?

(¥)Solutions

1. Given, radius of the circle (r) =7 cm
and central angle of quadrant (ODCO),
6 =90°

-7, TRICK

, 1
Area of the quadrant of a circle = .

. Area of the quadrant 0DCO = %nrz

122
=—xZ2%(7)?
il
77 2
=3 =38.5cm
2. Since, ODCO is a quadrant so, AAOB is right angle
at A
0D =0C (radii)
OD=7c¢cm

= 0B=0C+BC=7+3=10ecm
andOA=0D+AD=7+3=10cm



So, area of right-angled isosceles AAOB

=%x0AxUE

=%x10x10=50trﬁ2

Area of shaded region ABCD = Area of AAOB
- Area of quadrant ODCO = 50 - 38.5 = 1.5 cm”.
Since, the rate of silver plating is ¥ 20 per cm?.
So, total cost of silver plating the shaded part ABCD

=¥20x115 =¥ 230

Or

Given, radius of sector OCDO.

r=7cm
and central angle (8) = 90°

. The length of arc CD = j; -x 2nr
90°
= x
360° 7
=Ncm

Case Study 5

QL
Q2

Q3.

A stable owner has four horses. He usually tie these
horses with 7m long rope to pegs at each corner
of a square shaped grass field of 20 m length, to
graze in his farm. But tying with rope sometimes
results in injuries to his horses, so he decided to
build fence around the area so that each horse can
graze.

A€ 7m > D
A [l e b e N e M e i il ke N
) Wi g Ak llnes e

,J' o A Y £ \

[ L 17 {0 o B
A

i 7L 1 7N [ e

L4 » %
g il R gy b 0
-
b Mg s sl e s i, My Ly ]
kg, wie iy N Nl M M S i T Wi oy

Sl il e My e sk e sl e
L1 R T T i L TRl (1 L P A

shie vy e M 0 sl e g
-mm;» by T sl bl Ut s G

=l il I’,r’ O Wi iy e Rl i .Ju'v; L
ke "‘r.r 1"3;‘ I i

20m

I "s!ﬂn_, alit dliby il ‘II% i
g ‘-H.if.- “thie S iy e TN
A AR PR T I T

B c
Based on the above information,
Jollowing questions:

v

yolve the
[CBSE 2024]

Find the area of the square shaped grass field.

Find the area of the total field in which these
horses can graze.

Or
If the length of the rope of each horse is increased

from 7 m to 10 m, find the area grazed by one
horse, (Use = 3,14)

What is area of the field that is left ungrazed, if the
length of the rope of each horse is 7 cm?

(!)Solutions
1

< TRICK

{;ﬁb Area of square = (side)’
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Given side of a square is 20 m.
. Area of the square shaped grass field

= (side)? = (20)? = 400 m?

2. The area of the one corner of the field in which

horse can graze = Area of quadrant having centre A

. The area of the total field in which these horse
can graze =4 x g =154 m?

Or

Since, the length of the rope of each horse is
increased from 7m to 10m.
Therefore, radius is = 10m.

~. The area grazed by one harse = g
2
=314x G0y
4
BEL
4
. Given length of the rope of each horse is 7 cm or
0.07 m.
Now, the area of the field in which these horses can

2

nr

raze =4x—
g 4

= Ex(m:n)2

=2, 7 1 -00154m?
7 100 100
- The area of the field that is left ungrazed
= Total area of square field
— Area of the field in which
these horses can graze

=400-0.0154 = 399.98 m?.

E’nﬁy\fery Short Answer Type Questions |,

Q L Find the area of the circle inscribed in a square of

side 14 cm.

Q 2. Find the area of the sector of a circle of radius 6 cm

whose central angle is 30°. [Take n = 3.14]
[CBSE 2020]
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Q3. In the given figure, OAB is a sector of circle of

radius 10.5 cm. Find the perimeter of the sector.

[Take fi= E

7)
A B
l
0
In the given figure, O is the centre of the circle. The

area of the sector OAPB is > part of the area of
12

the circle. Find the value of x.

[CBSE 2020]

Q4.

Eﬁ?Short Answer Type-l Questions

QL 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]

Q2. Find the area of the sector of a circle with radius

4 ¢cm and of angle 30° Also find the area of the
corresponding major sector. [Use n = 3.14]

[NCERT SOLUED EXAMPLE]

Q 3. Find the radius of a circle if an arc of angle 40° has

length of 4n cm. Hence, find the area of the sector

formed by this arc.

Q4. Area of a sector of a circle of radius 36 cm is
54n cm’. Find the length of the corresponding arc
of the sector. [NCERT EXEMPLAR]

Q5. The length of the minute hand of a clock is 6 cm.

Find the area swept by it when it moves from
7:05 pm to 7:40 pm. [Use K= 27_2}

[CBSESQP 2022-23]
In the given figure, sectors of two concentric circles
of radii 7 cm and 3.5 cm are shown, then find the
area of the shaded region.

Q6.

Q7 In the given figure, arcs
have been drawn of radius —
7 cm each with vertices A, B, C and
D of quadrilateral ABCD as centres.
Find the area of the shaded region.

22
[Use "= T] [CBSE SQP 2022-23]
Q8. An umbrella has 8 ribs which are equally spaced
(see the figure). Assuming umbrella to be a flat
circle of radius 45 cm, then find the area between
the two consecutive ribs of the umbrella.

T K

With vertices A, B and C of AABC as centres, arcs
are drawn with radii 14 cm and the three portions
of the triangle so obtained are removed. Find the
total area removed from the triangle.

[CBSE SQP 2023-24]
Reeti prepares a Rakhi for
her brother Ronit. The Rakhi
consists of a rectangle of
length 8 cm and breadth 6 cm

Qo.

Q10.

6cm

inscribed in circle as shown in 8cm
the figure. Find the area of the
shaded region. [Use n = 3.14] [CBSE2023]

%?Shoﬁ Answer Type-ll Questions J,

Ql In the given figure, arcs are A
drawn by taking vertices A, B and
C of an equilateral triangle of
side 10 cm, to intersect the sides
BC, CA and AB at their respective
mid-points D, E and F. Find the® & ¢
area of the shaded region.
[Use = = 3.14] [NCERT EXEMPLAR]

In the given figure, two
concentric circles with centre
0, have radii 21 cm and 42
cm. If ZAOB = 60°, find the
area of the shaded region.
[CBSE 2019, 17]
Find the area of the segment
shown in figure, if radius

of the circle is 21 ¢cm and
ZAOB = 120°,

e

[NCERT EXERCISE; CBSE2019)

F E

Q2

Q3.



Q4.

Qs.

Qé.

A chord AB of a circle of radius 15 cm makes
an angles of 60° at the centre of the circle.
Find the area of the major and minor segment.

[Take 7 =3.14.3 =173

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
Figure. Find:

(i) the total length of the

silver wire required.
(ii) the area of each sector of

the brooch.
Find the area of the unshaded region shown in the
given figure. [CBSE SQP 2023-24]
14 cm

/3 cm

o

aal ”M

14 ¢cm

.

7.3 cm

%?Long Answer Type Questions

QL Inacircle of radius 21 cm, an arc subtends an angle

of 60° at the centre. Find:
(i) length of the arc.
(ii) area of the sector formed by the arc.
(iii) area of the segment formed by the
corresponding chord of the arc.

[I.Ise e 27—2,\/5 . 1.732}

or
An arc of a circle of radius 21 cm subtends an angle
of 60° at the centre. Find:
(i) the length of the arc.
(ii) the area of the minor segment of the circle made
by the corresponding chord. [CBSE 2024]

Q2

Q3.

Q4.

Qs.
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Or
In a circle of radius 21 ¢cm, an arc subtends an angle
of 60° at the centre. Find the area of the sector
formed by the arc. Also, find the length of the arc.
[CBSE 2023]
In the adjoining figure, a sector B
OAP of a circle with centre O,
containing £6 is shown AB is
perpendicular to the radius OA and
meets OP produced at B. Prove that
the perimeter of shaded region is

r| tan B+sec9+£—1 i
180°

]

DA

F

[CBSE2016]
In the given figure, diameters AC and BD of the
circle intersect at 0. If D
ZAOB=60° and 0A=10
c¢m, then: A
(i) find the length of the
chord AB.

(ii) find the area of shaded
region.

(Take m=3.14 and /3 =1.73)

O

607,
P
B

[CBSE 2024]

A horse is tied to a peg at one corner of a square
shaped grass field of side 15m by meansof a 5 m
long rope. Find the area of that part of the field in
which the horse can graze. Also, find the increase in
grazing area if length of rope is increased to 10 m.
[CBSE 2023]

(Use 7 = 3.14)

Four circular cardboard pieces of
radii 7 cm are placed on a paper
in such a way that each piece
touches other two pieces. Find
the area of the unshaded region
within quadrilateral ABCD.

Solutions

Very Short Answer Type Questions

1

Let 'r'be the radius of the circle.

TiP

If circle is inscribed in a square, then diameter of a

circle is equal to the side of a square.

Diameter of circle
= Side of square
=14 ¢cm

/

. Radius of circle (r)= 1?4 =7cm

® +—14cm— O

>

Area of circle = nr?= % 72
= 2.,—2 49 =154 cm?

%)

Hence, area of circle is 154 em”.

2. Given, radius of the circle (r) = 6 cm

and central angle () = 30°

: L 2
. Area of the sector 'Eﬁ?x nr

30¢°

- 2
e x 314 x (6)

. %x 314 x 36 = 9.42 cm?
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3. Given, radius of circle () = 10.5 ¢cm
and central angle (8) = 60°

g@THiCK

5]
Length of the arc =
gth of the arc = 303

x 2nr

- Perimeter of sector = 0A+ 0B+ Eé

=r+r+length of arc AB
60° 22

=10.5+10. 22 .1

'|l:]5-:-1|:15+36|:j X 2% 7 x10.56

=21+22’3‘"5 =21+ M=32cm
-------------------------------------------- 4
Common €RROR!

Sometimes students take the perimeter of sector as a
length of the sector, but it is wrong. Here add twice of
radius in length of the sector to get the perimeter of
the sector.

4. Given, area of sector OAPE:%xAr&a of circle

xnrz—-

360° 12
Short Answer Type-I Questions

1. Given, length of arc of circle = length of wire =20 ¢cm
Here, central angle 6 = 60°

xnre = x =150°

8
Length of arc = 360° X 2nrr
60°
= 2nr
= 20 3600x b ¢
= 20 = g r= @ cm
3 n

Therefore, required radius of circle is i cm.
T

radius of circle (r) =4 cm
angle of sector () = 30°

TRICK

Area of sector =

2. Given,

xnrz

360°

30°
" f = ! 4
Area of sector 360° %314 x 4 x

_g_macm?

and area of corresponding major sector
= area of circle - area of sector
=ar’-419=34x4x4-419
=50.24 - 419 = 46.05 or 461 cm’
3. Let 'r be the radius of the circle.

< TRiCK

g@ Length o arc-—xr:r
gth of are = 25

2

40° 2ar
4= BGDQZTIT = ?
(' 8=40° and length of arc = 4x)
= r=18cm
. Area of sector = %lr (- l=length of arc)

= % x 4 x 18 = 36 % cm?

4, Given, radius (r) of circle =36 cm
Area of sector = 54n cm?

)

e nr? =54n
= 35t:|° x(36)* =54
So, length of corresponding arc
= 320“ X2nr= 31;;, X2 272 x 36
=2x2x22 -8 -943em

TiP

In 60 min, the tip of minute hand moves 360°.

In 1 minute, it will move = % =6°

~. From 7:05 pm to 7:40 pm ie.. 35 min, it will move
through =35 x 6° = 210°

é%TRiCK

@
An =
ea of secto 60°

- Area swept by the minute hand in 35 min = Area
of sector with sectorial angle 210° and radius of

6cm.
_ 2100 2 71 22
36[]" xnx6 -12x 7 xbx6
=66cm?

6. Area of shaded region
= (Area of sector having r=7 cm, 8 = 30°)

- (Area of sector having r=35= %crn. 6=30°)
2
2 9230 |22,(7), 30
360° 7 2 360°

[ Area of a sector = 3;0")(”2 ]
[H_ﬁ]- 308-77 231 7

% tiz_ag 625cm?




7. Let the measure of £A, £B, £C and £D be 8, 8. 85
and 6, respectively.

Required area = Area of sector with centre A + Area
of sector with centre B + Area of sector with centre
C + Area of sector with centre D

3] [}
1 x 7% + —2—x 72

~ 360° 360°
+-E-"—-x n7? +—§°—-x n7?
360° 360°
_91+92+9 +B£| XII:?E
360°

is 360°.

TiP

The sum of all interior angles of a quadrilateral

_(360°) 22 =154 a2
= 3600 % 5 x7x7 cm
8. Given, umbrella to be a flat circle.
So, the central angle of an umbrella is 360°.
Since, umbrella has B ribs.

=,

. Angle between two ribs =

Area between two ribs = Area of one sector of the
umbrella

(] 2 45°

= Xmr-=
360° 360°
22 22275 5

=ﬁx45xﬁ5= cm

(- r =45, given)

x?x(lﬁ)z

9, Let the measure of ZA, £B and £C be 8, 8, and 6,
respectively.

.. Required area = Area of sector with centre A
+ Area of sector with centre B
+ Area of sector with centre C.

= 2 m(14) ¢ 2 xr(14)? + — 2 x n(14)2

360° 360° 360°
6, +06.,+0
= Q%ZD:—ﬂ X7t x14 %14

Q

g:é__BTlP

The sum of all interior angles of a triangle is 180°,

=%x¥x14x14 =1x2x 14 =308 cm?
10. Given, length of rectangle (I) = 8 cm

and breadth of rectangle (b) = 6 cm

So, area of rectangle = [ x b= 8 x 6= 48 cm’
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Inrectangle, each consecutive sides are perpendicular
to each other.

-, Length of the diagonal = V% + b
= (8 +(6)? = VB4 + 36

=v100 =10em
- Diameter of the circle = length of the diagonal
=10cm

= Radius of the circle =g =5cm

~. Area of circle = zr? = 314 x (5)°
=314x25=785cm’

So. required area of shaded region
= Area of circle — Area of rectangle
=785-48=305cm’.

Short Answer Type-IlI Questions

1. AABCis an equilateral triangle.
ZA=/B=,C=60°

And AB=BC=CA=10cm
(given)

Given that, D, E and F are the

mid-points of the sides BC

CA and AB respectively of

equilateral AABC.

- Radius=AE=EC=(CD=BD=

BF =FA
10
=—=hcm
2
onr?
Now, area of sector CDE = i (where, r=5cm)
= Mx(g)z
360°
_314x25 785
T 6 6
=13.0833 cm?

Therefore, area of shaded region
= 3 x area of sector CDE
=3x13.0833

=39.25 cm?
2. Let the sector AOB meet the inner circle at C and D.

Given, radius of inner circle (r;) = 21 cm,
Radius of external circle () = 42 ¢cm and central
angle ZAOB, 8= 60°,

v TiP
‘&53 For finding the area of shaded region we will subtract
area of major sector COD from major sector AOB.
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=2 -13)

Area of region ABCD =nx ——(r"-r;

360°

2 o2
360“(42 21¢)

_gx;x63x21

(- &?-b2=(a+b)(a-b))
=693 cm?

-2, TRICKs

* Area of sector = 2

T

360°

* Area of ring = n{rlz - rzz}

-. Area of shaded region = r (42? - 21%)
- Area of region ABCD

=§x63x2]—593

(- a®-b*=(a+b)(a-b)
= 4158 - 693 = 3465 cm’
3. Given, radius of a circle, r=21cm and ZAOB =120°

C
AL DB

A

7

(]
Now, area of the sector OACB 'ﬂx rr?

. i > | 2
360°x = x (21)
:%x22x3x21=462cm2

L TiP
gzcﬁ-‘? A perpendicular drawn from centre to the chord
bisects it.

Now, we draw a perpendicular line OD to the chord

AB.

Also, AAOD = ABOD (by RHS congruency)
ZAOD = £BOD = 60° (by CPCT)

In nght-angled AADO,

o= AD
sing0 OA
f AD _ it
= S5 = AD= 5 y3em
e_ﬂ 1_0D
and cos60 = DA - S IRbT
= OD=%cm
Now, AB=2 AD
=2x%,/3=21,/3cm

Now, areaof AAOB==xXABX0D

M|—=

.. Required area of segment = Area of sector OACB
- Area of AACB

V3)
“:‘ x173)

=462 -190.73
=27.27 em?

=(asz-ﬂ

- (462

4,

in a circle of radius r = i—lsm{i P
360° 2

TRICK

The area of a minor segment of angle 0 (in degrees)

_[314x60° 1 |2 2
A-{_BGD" 25|r'-6ﬂ }(15) cm

- A= ﬂ-£} x 225 em?

6

314 173

= A=(0.5233-0.4325)225 cm?

= 225 x 0.0908 cm? = 20.43 cm?
Area of the major segment

= Area of the circle — Area of the minor segment
=314 x (15)* — 20.43) cm”
={706.5 - 20.43} cm’
=686.07 cm’
5. (i) Let [ be the total length of the silver wire. Then,

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

= I=2n><32—5+5x35mm

[2 2—_’2 %ms]mm 285 mm

(ii) The circle is divided into 10 equal sectors.

- Central angle of each sector (8) = % =36°

and radius (r) = 32—5 mm
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(ii) Area of sector OAPB

&THICK o gmgd DR 22x21x21cm = 231 em?

. 360° 360°
Area of sector = X nr
f 360° (iii) Area of the segment APB = {%—%sine}ﬁ
So, area A of each sector of the brooch is given by 2 g0° 1
2 { X e = =i 60°}x21x21 em?
M:—e xnr2=—36° x-2—2x a5 ¥ el e
360° 360° 7 2 n o -J-
=137-3% lx21x21 cm?
- 22x35x35_ﬁ_9sz5mm
10 2 2 3
6. Join JK, KL, LM and MJ. Here four equal semicircles are = I">< 1-7-x 21’<21}'C""
obtained and LMJK represents a square.
FM=14-(3+3)=8cm 441x1.732 2
_ A = {231-— cm

73cm
= (231-190.95) cm? = 40.05 cm*
E// ( )

5 Lj/f»:, 2. Given, radius of circle, OA=0P =r.

14 cm ~.» Tangent is perpendicular to the radius through
the point of contact.
Z0AB =90°
3cm s
So, the side of the square must be 4 cm and the radius @ TR ic K
of each semicircle at both ends must be 2 cm. &53 Perpendicular Sase
. Area of square JKLM = (side of square)’ tam@=————— and c0s8=————
= (4)? =16 cm? Base Hypotenuse
2
and area of semicircle = ~— = =(2)?= 2r cm’ Now, in right-angled ADAB,
& e AB _AB
. Area of four semicircles = 4 x 2 n=8n Sl
=Bx314=2512cm’ = AB=rtan@ (1)
.. Area of unshaded region = Area of square JKLM Again, in right-angled ADAB,
+ Area of four semicircles
=16+ 2512 = 4112 cm? o L
Long Answer Type Questions 08 OB
1. Let O be the centre of the circle of radius 21 cm such :; en. PB=0B- OPEBr; g cseec_e:- (é))

that an arc APB subtends 60° angle at the centre O. Now, (ERGHh L PR}

-] ]
= 3{_;nl:.xZ:'tr-ﬁxatr (4)
. Perimeter of shaded region = AP + AB + PB

]
A B =—]80axﬂf+rtans+rSECB—r

ne
o, 4 =r(tan6+sech + 180° -1)  Hence proved.
b - Y
@ TRICKS 3. (i) InaAOB, £0=60° o
@;EB e Length of arc = 3§U° x 2nr and 0A=0B=10cm 10em/ 89 N10em
o = £B=ZA=x (say)
* Area of sector = —— x nr? A B
360 (** Angles opposite to equal sides of
a triangle is equal)
o« Area of segment = i-lsme r? 8
360° 2 @ TiP
|
(i) Length of the arc APB gl:cﬁ:B The sum of all angles of a triangle is 180°,
=3§U°x2nr—356%°x2x2—fx21cm 22 ¢m £0+2A+2B=180°

= 60° + x+ x=180°
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2x=120° = x=60°
£0=£A=2B=60°
Thus AAOB is an equilateral triangle.
AB=0A=0B=10cm
Hence, length of chord AB is 10 cm.
(il) Area of shaded region
= Area of minor segment APB + Area of sector BOC

2
ref en i -] 2
=—|———-5iN0 |+ — I
[ ]+36U°xr|:

2(180°
10%| 60° 120° 2
= —| ——x3.14 -sin 60° 31

3 [180°x 4 -sinB0 ]+360°x 4 %10

_100[314 V3 13000
T EE]

1.73] .1
= 1047 ——|+—
50[ 0 3 ]+3x31¢b

=50(1.047 -0.865)+104.67 =50%0.182 +104.67

=9.1+104.67=1M3.77
4

.
TdPPER's ANSWER

Square field OABC
Side (s) = 15 m
Quadrant
£ DOE (8) = 90°

(all angles of square = 90°)
Radius = length of rope

= F=5m

Area grazed by horse = Area of sector DOE

T 360°

q0°
360°

_ 34925
" 200
= 19.625 m*
Now, new radius = new length of rope
=R=10m
Increase in grazing area = Area of sector FOG
- Area of sector DOE

XX £

314
100

X5 x5

X

x R* - x X r?

0° 314

= x 2% x (10* - 52)

360° 100

q -]
il 2% xS

Ze0°

[wa* -6*=(a+6)(a-0b)]
= MJ 58,875 w2
200

- Original area grazed = 19.625 m*
Increase in area = 58.875 m* )

360° 360°

5. Four circular card board pieces are placed on a
paper in such a way that each piece touches other
two pieces.

Now, the centres of four circles are joined to
one-another by a line segment. Since, the radius of

each circle is 7 cm.
. AB = 2 x radius of circle

=2x7=14
= AB=BC=CD=AD=14cm
which shows that the quadrilateral ABCD is a square,
each of whose side is 14 cm.
We know that the angle between two adjacent sides
of a square is 90°.

é%TRiCK

Area of sector =

)('.'l:-i"2

360°

.. Area of sector with central angle A = % xnr?

(v £ZA=2sB=£C=£D =50

ix::)-((?]z

= 360°
1 49 22 154
=Z)<TE 49——XT—T
L 2
== =3B85¢em

.. Area of unshaded region with ABCD
= Area of four sectors
= 4 x area of sector with central angle A
=4 x 38,5 = 154 cm’

@ Chapter Test

Multiple Choice Questions

QL If AB is a chord of length 5v3 cm of a circle with
centre O and radius 5 cm, then area of sector

OAB is:
2t > 25 3
, — . =—Cm
a 5 cm b 3
25n >

¢. 25rcm? d ==em

Q2. The perimeter of the sector OAB shown in figure is:
B

/)
0-—— 7 o 11 B d A
a. 245cm b. 22¢cm
c. 27cm d. 2133 cm



Assertion and Reason Type Questions

Directions (Q. Nos. 3-4): In the following questions, a
statement of Assertion (A) is followed by a statement of a
Reason (R). Choose the correct option:

Q3.

Q4.

a. Both Assertion (A) and Reason (R) are true and
Eie)ason (R) is the correct explanation of Assertion
A

b. Both Assertion (A) and Reason (R) are true but
Reason (R) is not the correct explanation of
Assertion (A)

¢. Assertion (A) is true but Reason (R) is false

d. Assertion (A) is false but Reason (R) is true

Assertion (A): The area of the sector of a circle of

radius 5 cm is 8.75 cm?, if the corresponding arc

length is 3.5 cm.

Reason (R): Area of a sector of a circle of radius r

nrl.

and central angle 6 is 8
36

Oﬂ

Assertion (A): A sector is cut from a circle of radius
35 cm. The central angle of the sector is 120°. The

perimeter of the sector is 4—_:0 cm.

Reason (R): Perimeter of sector = 2r - length of
corresponding arc.

Fill in the Blanks

Q5.
Q6.

The angle subtended at the centre of a circle of
radius 12 cm by an arc of length 6z cm is ...
If lis the arc length of a sector of a circle of a radius
rand A is the area of the sector. Then, A : [ =.........

True/False
Q7. An arc subtends an angle of 90° at the centre of

Q8.

the circle of radius 10 cm. The area of minor sector
thus formed in terms of = is 49z cm”.

If a sector of a circle of radius 4 cm contains an

4n
angle of 30° then area of the sector is ?cm’.

Case Study Based Question

Q9. Gayatri have a triangle shaped grass field. At the

three corners of the field, a cow, a buffalo and a
horse are tied separately to the pegs through ropes
of 3.5 m each to graze in the field, as shown in the
figure. Sides of the triangle field are 25 m, 24 m
and 7 m.

A(an}

\>

sm
24m

(Buffalo) B C (Horse)

7m
Based on the above information, solve the
Jollowing questions:
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(i) Find the area of triangular field.
(ii) Find the total area grazed by a cow, a buffalo and a

horse.
Or
Find the area of the field that cannot be grazed.

(iii) Find the sum of the field arc lengths grazed by a

buffalo, a cow and a horse.

Very Short Answer Type Questions

Q10. In the figure, ABCD is a trapezium with
AB | DC, AB = 18 . B
¢m, DC = 32 cm and E
distance between . X
AB and DCis 14 cm. ~
If arcs of equal radii /£ \
7 cm with centres /‘ h ”\
A, B, Cand D have D ‘%’ C
been drawn, then
find the area of the non-shaded region of the figure.
Q1L If the figure is a sector of a circle of radius 7 cm,

what is the perimeter of the sector?
A ]

V

C

Short Answer Type-I Questions

Q12

Q13.

A sector of 56° cut out from a circle contains area
4.4 cm’. Find the radius of the circle.
The length of the minute hand of a clock is

21.5 cm. Find the area swept by the minute hand
in 5 minutes.

Short Answer Type-II Questions

Q 14. If a chord of a circle of radius 28 cm makes an angle
of 90° at the centre, then find the area of the major
segment.

Q15. From a circular piece of cardboard of radius
3 cm two sectors of 90° have been cut-off. Find
the perimeter of the remaining portion nearest

22
hundredth centimetres. [Use n= 7
Long Answer Type Question

Q1l6. In the given figure,

three circles of radius

To get Hint and Solutions of this Chapter Test

2 c¢m touch one another |::
externally. These circles are
circumscribed by a circle of
radius R cm. Find the value
of R and the area of the
non-shaded region in AABC,

Scan the QR Code FHeia




