11 Areas Related to
Circles

( Fastracl« Revision )

» Formulae Related to Circle: If r isthe radiusof acircle, then: » Sector and Segment of Circle:

1. Circumference or perimeter of a circle = 2xr or nd, > Sector: The portion of the circular Q
where d = 2ris the diameter of the circle. region enclosed by two radil and
2 Area of acircle = nr rd? 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 0. \( ;‘ﬁg’tgp
B is called the angle of the sector. P
Diometer 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 Therefore, the angle of this major sector will be
3. Area of a semicircle = S nror g (360°—0).
nowledge BOOSTER
The angle of minor sector is smaller than 180° and
l angle of major sector Is greater than 180°.
T AN
f— Ifji— e
*— d _ > Segment: The portion of the circular region which
Semicircle d is bounded between a chord
4. Circumference of a semicircle = xror % and corresponding arc is called Q
a segment. In the Ffigure, AB Major
; x x is a chord of the circle with =
5. Perimeter of a semicircle = zr+ 2r or (EHJd
centre O. Thus, the shaded
ﬂidz region APB is a segment. AN\ Ainor sagmant/ B
6. Area of 3 quadrant = sz or 16 In the Figure, the wunshaded 5
region AQB is also a segment
formed by chord AB. The segment APB Is called the
r minor segment and the segment AQB Iis called the
r major segment of the circle.
0 ; » Formulae Related to Sector and Segment of a Circle:
Quadrant "
7. Circumference of a quadrant = -ET‘F or % 1. Length of minor arc (ABQ) = 5z * 27
8. Perimeter of a e 1T Z+1|d 0
: quadrant p +2ror |7 2. Length of major arc (BDA) = 2nr— 360° > 2nr
9. Area of the ring = (R—r®) = (R + N(R—-r),

where R Is the outer radlus and rls the inner radlus.

Ring
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3. Perimeter of minor sector (OACBO)

=Length of arc ACB + 2r

360° LNt er ( 3607 )*

@g www.studentbro.in



Get More Learning Materials Here: &

4. Perimeter of major sector (OADBO)

=(1-—i)-2nr +2r

360°
> 1+[1— ? ]1‘[ -2r
[ 360°
5. Area of minor sector (DACBO) = 8 s

360°

= ;—x Length of minorarc ACB x r = %U’

6. Area of major sector = Area of circle
— Area of minor sector

I ] 2
60° [ 360°) ™"

o ﬂrz —

N

/N

ANEEE B
&

7. Perimeter of the minor segment of a circle

(ACBA) = ¢ 2nr + 2r si e --r 2 sln- x 25
=3ggs 2 +2rsing lEIEnD“ -

@ 4. Angle made by hour hond in 1 minute = %0 -~ 05°

8. Perimeter of the major segment (BDAB)

= erine +[1—L] 2xr
2 360°

g [1— 2 )IDI:-S“‘IE % 2r
360° Fd

9. Area of minor segment (ACBA) =

?"!2— —rzamf}

350

i o
Imu" iR

10. Area of major segment (BDAB)

= Area of circle — Area of minor segment

=l Bnr ok i3 2((360°"—0)r
=[r 360" i sin@ = 180° +5Inﬂl
Knowledge BGOSTER \

1. Angle subtended at the circumference by a diameter
is always a right angle.

2. Angle made by minute hand in 1 minute

360> o,
= TR = 6
, 360° o
5. Angle made by hour hand in 1 hour = 15 = 30

30°

& Practice Exercise

@D Multiple choice Questions §

Q1L What is the area of a semicircle of diameter 'd’?

[CBSE 2023]

a L rd? bR & L d e
16 4 B8 2
Q2. The circumferences of two circles are in the ratio

4 : 5.What is the ratio of their radii? [cBSE2023]
a16:25 b.25:16 c 2:v6  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]

C. 4 units d. 7 units

Q4. It Is 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. 15 m
c20m d. 24m

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

a. 2 units b. = units

[CBSE 2023]
b. 44 cm
d. 1lcm

a. Z22cm
c BB cm

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

a. P x 27R b. —anﬁ’}'
1B0° 1B0°
p d —£_x2nR?
C T x 2nR - 3505 %
Q7. Inthe given fiqure, the perimeter of sector OAB will
be:
B
80"
~—/ cm A
a_%cm b. 26 cm r_%cm d 19 cm

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 607 m° d. None of these

Q9. The area of the sector of a circle of radius 6 cm
whose central angle Is 30° Is: [Take = = 3.14]

[CBSE 2020]
a 942 cm? b. 1032 cm?
c 10.58 cm? d 1152 cm?
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Q 10.

QlL

Q12

Q13.

Q1l4.

Q 15.

Q 16.

Q17.

Q 18.

Q19.
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The area of the circle that can be inscribed in a
square of side 6 cm is: [CBSESQP 2022-23]
a. 36z cm”? b. 18n cm?®

c. 12n cm? d. 9n cm?

The minute hand of a clock is 84 cm long. The
distance covered by the tip of minute hand from
10:10 amto 10 : 25 am is: [CBSE 2021 Term-I]
3. 44 cm b. 8B cm
c. 132 cm d. 176 cm

The radius of a clrcle Is 5 cm. Find the area of the
sector formed by an arc of this circle of length 9 cm.
3. 45 cm? b. 22.5 cm?
c. 675 cm? d. 225 cm?

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. 795 cm b. 816 cm

c B3.4cm d. BB.5cm

Priyanshu has a motor cycle with wheels of diameter
91 cm. There are 22 spokes in the wheel Find the
length of arc between two adjoining spokes.

a. 26 cm b. 13 cm c 15cm d. 1Bcm

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

b. 3:5

a.5:2 e 53 d.4:5

A car has two wipers which do not overlap. Each
wiper has a blade of length 42 cm 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. 60256 cm? b. 339.47 cm?
¢ 410.67 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 « = 3.14 and /3 =1.732]

a. 304.97 cm? b. 295 cm?
c 310 cm? d. 335 cm?

Q 20.

Q2L

Q 22.

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

(in cm ) is: [Using m = E

a. 17 C 44 g, 22

O 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):

b. 154

‘/é\\

0

IA'I.

6[]

AS EB
e ———— &

a. 50 cm? b. 6278 cm?
c 4988 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 sectar POQ

c Arc length PQ

d. Given information is sufficient

-§) Assertion & Reason Type Questions N

Directions (Q. Nos. 23-26): In the following questions. o
staterment 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 carrect 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) s true
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Q 23.

Q 24.

Q 25.

Q 26.
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Assertion (A): In a circle of radius 6 cm, the angle
of a sector 60°. Then the area of the sector is

18-6-'- cm?.
7

Reason (R): Area of the circle with radius ris =r .

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 12% cm?.

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

0 and radius ris given by [ = X 27r.

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 0 is X TUr.

O

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 =
+ Length of corresponding arc of sector.

2 (radius)

-) Fill in the Blanks Type Questions N

Q27.

Q 28.

Q 29.

The regionbounded bychord and the corresponding
arc of the circle is a................ Of the circle.

If ris a radius of a circle, then area of major sector
IS cerecsssrennnes SO. LNILS.

The Llength of the arc of a sector of angle 30° of a
circle of radius 14 cm is.................

'@! True/False Type Questions AV

Q 30.

Q3L

Q32.

Q 38.

Q 34.

Snlutiuns]

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

d

— Fe—=

xr¢ x(d k
So, area of a semiclrcle © ST = 5(3]
K d? nd?
24 8
(d) Let the radius of two circles are r, and ry
respectively.
Circumference of first circle 4
Clrcumference of secondcircle ~ 5

2nn 4
= _L:'E =

L. %2
2an r

5 5

Required ratiois 4 : 5.

. (a) Let the radius of circle be r.

According to condition.

Area of circle = Perimeter of circle
= xr? = 2ar

= 2nr-=zri=0

= a2-=r=0
= r=08 Br r=2

The perimeter of the minor segment of a circle is

X 27tr + 2r sin E .
360° 2
If the circumference of a circle exceeds its diameter
by 180 cm, then its radius is 32 cm.

The region bounded bya 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 = 27—2and\/i =1.73]

But radius cannot be zero.

e 2.
So. radius of dircle is 2 units.
(a) Let the radius of single circular parkis R. Also. the
radius of first and second circular park are r, and ry
respectively.
Given. diameter of first drcular park (d,) = 16 m

. d, 16
-, Its rad =—t=—=8
s radius (r) o= m
and diameter of second circular park (d;) =12 m
d
- Its radlus (ry) = =2 = L <tm
2 2

According to question,
Area of single circular park = Area of first dircular
park + Area of second circular park

— RR2=Rri2+w22

= R'=(8)*+(6)*=64+36=100
= R=10 m
So. required radius is 10 m.
(a) Glven. radius of circle.
re1l4cm
and central angle ‘0’ = 90°

~. Length of the arc of the sector = X 2mr

B
360°
22

= 90° X2x—x14
360° 7
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1
=—=x2x2x11x2
ﬂ)( % 2% T3¢

=22 cm
So, required length Is 22 cm.
6. (d) The area of a sector of angle p of a clrcle with

P :__P 32
dius R =——XrR*  =——XnR" %=
radius TR TR
=p><2?tﬂ'2
720°

7. (a) Perimeter of sector OAB
= 0A + 0B + arc length of AB

=747+ X 2nr

360°

il XZXEK?
360° 7

=‘i-'fi!-il—ﬁ=1-"':|-J-E
6 3

m [+ 7+

42+22 64
= = cm
3 3
8. (b) Given, radius of sector (r) = 3m

~= Field Is rectangular
-~ Central angle (8) = 907

So. required area = x = 20 :»{-z—zzwz(l-l)2
360° 3e0° 7
B
14

9. (a) Given. radius of the circle (r) = 6 cm
and central angle (6) = 30°

2

Area of the sector = X T

0
360°
~ 30°
~ 360°

x3.14 x(6)?

— %x 314x36=9.42cm?

10. (d) Here AB « BC» (D = DA = 6 cm
D C

2

B
Diameter of a clrcle. d=BC =6 cm

6 cm

I

Radlus of a circle. r =-g-= 3cm

The area of a circle = ar?
= H(B)z =Ox IZZI'I'L2
1. (c)

TiP:

Angle made by minute hand in 1 min = 6°

- Angle made by minute hand from 10 : 10 am to
10:25amis
6°x15=90°

Get More Learning Materials Here: &

.. The distance covered by minute hand In 15 minutes

= 360 X 27mr

9g° . 22
BT e e
e

12. (b) Let the radius and central angle of the sector be
rand b respectively.

According to the glven condition.

2nrx m 9

360°

=9

= 2xnx5x

0
360°
324

0 @ —

n

0
A t o re - reb
rea swept o mrex TR [- r=5cam]

324
nx360°

=225 cm’
13. (c) Area of the major segment
= Area of the circle — Area of the minor segment
=100cm? - 25cm? = 75cm?

14. (b) Given. radius of sector (r) » 100 cm and central
angle (0) = 240°

o AX5x5x

= r
Area of sectar 360° "
_ 240 «={(100)2 _20000n
360°
Let R be the radius of the new circle. then by given
condition,
2[][13[}[111 — R2

20000
= Ff‘=,’ 3

=\J6666.66 =BL6cm

91
15. (b) Radius of wheel (r) = 5 ¢tm

2
Angle between two adjoining spokes. B=%
i F g X 2nr
. Length of the arc « 360°
= ﬂxEx;—zxa =13cm
360°x22 7 2
16. (d) Let r be the radius of the circle.
. Area of the sector Is given by 360° x7ir?
2
Area of sectar 5, = 120° (nr?) =2
360° 3
m @) www.studentbro.in



150° Srr?
(nr) =

Area of sector 55 = 1
2 360° 12
2
Requlired ratio = nrt : 2l =4:5
3 12

17. (b) Clearly, each wiper sweeps a sector of a circle of

radius 42 cm and sector angle 120°.
Le.r=42cmand @ =120

.. Total area cleaned at each sweep = 2 x

=25 120" x% 42542 erri2

360°

~ 3696 cm?

18. (d) Here. radius r=28 cm and central angle 8 = 607

Since.  0A=08B (radil)

= /A =/B=60" (angles opposite

equal sides are also equal)

= AAOB Is an equilateral triangle.
Area of AAOB

RE 2_1732
4

Area of minor segment

= T wr?— Area of AAOB

60° 22
“360° " 7
w 410,67 - 339.47
w /1.20 CI"I'I;2
19. (a) We have. oA = 0B
=4 ZA = /B = 60°
(- ZAOB =60°
= AAOB is equilateral triangle. X
OA=0B=AB=10cm 60°

x2Bx28-338.472

*
360°

x2Bx28=339.472 cm?®

(radii of circle)

and central angle. 8 = 60°
Area of the minor segment ANIO¢
= Area of minor sector - Area of AAOB

[

360° 4

360°

= l{B.M x10x 10 x 60° ]—[Eﬂﬂxlﬂ]l

(222

10

_(1570-1299) _ 271 _4 05 12
30 0

Get More Learning Materials Here: &

x>

- Area of major segment

=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 regjon = Area of sector with
angles (60° + BO° + 40°)
- 180° xgx_z’x? =77 cm’
3e0* 7
21. (d) ZAOB = 60° and OA = OB (radi)
= ~0AB = #0BA =60°

. AAOB [s an equilateral triangle.

ﬁ?i#&E

Area of triangle = 5

-. Area of shaded region = Area of drcle
— Area of triangle
- [Zxsx5-2203 )
550 433
==z (use /3 =1732)
=78.57-1083
=67.74cm’
22 (c) In right-angled AORT.
Q
¥ S
P R O
OT =VTR? +0R?

(by Pythagoras theorem)
=VE+F (given TR=0R =1)
=2

1
We know that area of sector Is = Ir.

2

Here we have r = OT = \5

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

23. (b) Assertion (A): Glven. radius (r) = 6 cm and central
angle (0) = 607
Area of the sectar

- e = 3603 ><22><6x6

35[1 60° 7
13266 o
= 1EI—?—crn

Sa. Assertion (A) is true.
Reason (R): It Is also true. but it is not the correct
explanation of Assertlon (A).
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24. (b) Assertion (A): Area swept by minute hand in
5 min

-0 o E e
Ael™ 7
(- radius (r) = 7 cm and angle make
by minute hand in 5 min Is 30%)

77 5 3
=—= |2=Cm
6 6

6 2

360

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).
25. (c) Assertion (A): Radius of circle (r) = 5.6 cm
Let 6 be the central angle of sector.

Perimeter of sectar or+r+ x 2nr
360°
- 272 =664+ 56+ —0 _x2xZ2x56
360° 7
= 3 T P 1 .
3e0e°
0
= 16 « 352x
360°
6 16 16x10_5
=2 360° 352 352 1 (1)
0 2
Now. area of sector = r
360°

5

22
:ﬁ}{7>{5.5}( 5.6 (uslng eq. (1))

= 448 cm?
Sa, Assertion (A) Is true.
Reason (R): It [s false. because area of sector Is

® _xnr?
360°
Hence, Assertion (A) Is true but Reason (R) Is false.

26. (a) Assertion (A): We have. radius of circle,
r=42cm
Central angle. 8 = 150°

- Peri f 2r+ ¢ X 2RI
.. Perimeter of sectar = 360°

150° 22

X2 X—x42
360° 7

=B84 +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 correct explanation of
Assertion (A).

27. segment

2B. an(I-

=2x42 +

350*}

x>

29. Glven, central angle 8 » 30° and radius r«= 14 cm

TR!CK

The length of an arc of a sector Is

0
BSUaKZKR

~. The length of an arc of a sector

300 . 2
N 3 1%
3600 T

= J44cm

30. True

31. Let radius of a drcle be r cm. Then according to the
given condition,

2nr = 2r +180
= 2 xgr -2r =180
7
g a4ar—tar _ 180
7
= 30 r=180x7
= r=42amnm
Hence. glven statement Is false.
32. True
33. True
34. We have,
OA = 0B. (radii)
= ZA = /7B =60°
(~ ZAOB « 607
= AAOB is an equilateral triangle. Q
OAI’:‘IUBE&AEE}?G.” E.D':I-
and central angle. 0 = 60 A\?_c_rn/ B

. Area of minor segment
= Area of minor sector — Area of AAOB

3 e _\?Erz

C360° 4

=£x(7)2x Sl -—\Ex?x"?
7 360° 4

= 2567 -173 x 1225

=25.67 - 2119

~ 4,48 cm?

Hence. given statement Is false.

_f Case St“dv Based Questions N

Case Study 1

We all love 1o eat pizzas, especially kids. And a
varicty of pizzas arc available in India which
have been modified according to Indian taste
and menu. From the Greeks to the Egyplans,
from the Persians to the Indians, there have been
incarnations of pizza served throughout history,
Flalbreads, 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.
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QL

Qe

Q3.

Q4.

Q5.

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) bas been cut into cight equal
slices.

Based on the above informarion, solve the
Jollowing questions:

The area of one slice in pizza, marked () is:
a. b t sq. inches b. Br sq. Inches
c. 10  5q. inches d. None of these

The perimeter of the pizza slice shown in (1) is:
a. (x+12)inch b. (= +10) inch
C (2r+10) inch d. (2= +12) Inch

The ratio of area of slice to the area of remaining
pizzain (l) is:

a.57] B, 148 e 255 d. 5:3
The ratio of areas of each slice of pizza (l) and (ll)
is:

a.3:4 bG8 C 4:3 s LS
The relation between area of a sector (A), length
of the arc ({), angle (0) subtended by the arc at the
centre and radius of circle is:

]
a. —Ir
5 b. lr

e ot d 2
3 >

Get More Learning Materials Here: &

Solutions &

We have.

KKJ’Z

Area of sector of a clrcle = =
360°

where. 0 Is the angle subtended by the sector at the

centre. The radius of pizza (() = 6 Inches and as the

pizza has been cut Into six equal slices, the angle (0)

=]

subtended at the centre is equal = L . Le. to 60"

o

360° x T x 67 = b sq. Inches.

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

. Required area =

of the arc glven by X 2Tr

360°
Here. © « 60° and r= 6 Inch

5. The area of sector [s glven by A=

cucrine €3

e0°

" 360°

and e rEE=12

-. Perimeter of plzza = (2n + 12) Inch
So. option (d) is correct.

[ X2XAX6 w2 m

. The angle subtended by a slice of plzza (1) at the

centre is 60°.

Therefore. angle subtended by the remalning plzza
at the centre Is 300"

-. Ratio of areas of minor sector and major sectar

_60°
" 360°

mn[B)E Eoae

2
e x 1 x(6)

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

. The angle subtended by a slice in pizza (I) is 60°

and the angle subtended by a sUce In pizza (ll) is 45°

360°
LE-. B h

Therefore, ratio of area of slice in the two cases

60° |
=— .
360° 360°

wB60°:45"°w4:3

So. aption (c) is carrect.

» J"U'z and

360°

length of the arc is given by [ = X 21r

e
360°

Multiplying and dividing A by 2. we get

W N IO W |
> 360° 9 5

So. aptlon (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.
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QL

Q2.

Q3.

Q4.

Q5.

Based on the given information, solve the following
questions:

If the region containing blue colour makes an angle
of 80° at the centre, the area of the region having
blue colour Is:
a. 917 cm’
¢ 117 cm?

b. 101 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. 62 cm? b. 838 cm?

c 99 m’ d 112 cm?

If the region containing red colour makes an angle
of 20° at the centre, the perimeter of the region
containing red colour is:

a. 29 cm b. 4.2cm d. 6.79 cm

The area of the region having radius 3 cm is:
a. 1257 cm’ b. 14.8 cm?

c 20 cm? d. 26,57 cm?

The reglon given in the figure represents:

a. minar sector b. major sector

C. minar segment d. malor segment

c 5.4cm

Get More Learning Materials Here: &

Solutions *

Area of the reglon containing blue colour

22 g0° 22 gae
—7}{5}(5}{ 360° —7x3x3:~< 360°

59 3 44 5
= x—=%[265=9]=—(16) = 11.17cm
7 xg*(25-9)=53{16)

So. optlon (c) Is carrect.

Area of the region containing green colour
=£}: 5 (5:-(5—3)(3}:2}:1,%]5:8.35[[112
7 360° 7 6

So. option (b) is correct.
Perimeter of the reglon containing red colour
w (5—=3) + (5= 3) + length of arc of sector having
radius 3 cm + length of arc of sector having radius

5cm

22 . 200 _ 22 _ 20¢
=249 Bty INEZ
+24 x?x X360“+ x?x x350°
4 1
WLl
+ g o)
=4+4—;—le8—><8:4+%=4+2,?9=6.79cm

So. option (d) Is correct.

Required area = % x (3)* x (B0° +60° + 20°)

S22 3535 100" BB 5 e

7 360° 7
So. option (d) is correct.
(a) Angle of given sector =80°+60°+20° =160°

Thus. the given region represents minor sector of a
clrcle.

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.

< 14 units >

After survey, it was decided 1o build rectangular
playground, with a semicircular area allotted for
parking at one end of the playground. The length
and breadth of the rectangular playground are
14 units and 7 units, respectively. There are two
quadrants of radius 2 units on one side for special
seals.

Based on the above information,
Jollowing questions:

solve the
[CBSE2023]

QL What is the total perimeter of the parking area?
Q2. What is the total area of parking and the two

quadrants?

Or
What is the ratio of area of playground to the area
of parking area?

Q 3. Find the cost of fencing the playground and parking

area at the rate of < 2 per unit.

Solutions e

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

. Its radius (r) il units
s 2

Now. the total perimeter of the parking area
w 20+ Al

=2x-7-+£x-?— =7+ 11 =18 units
2 7 2

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

2
Now. area of both quadrant (I and Il) 2;.:“’%
% X % x(2)? = % sq. units

1
and area of semicircular parking area « Eﬂ;r2

So. total area of parking and the two quadrants
_ 44 +7? _I76+539 715
7 4 28 28
= 25.54 sq. units
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Or
Given. length of the rectangular playground.
[ =14 units
and breadth of the rectangular playground.
b =7 units
. Area of playground =l x b=14 x 7
= 98 sqg. units
From above part. area of parking area
77
= — 5Q. UNits
4 q
17

~. Required ratio = 98 : - 56: M

3. Perimeter of playground and parking area
=20+ b+nr
22 .17

=2x1ﬁ+?+?xi

=28 + 7 + 11 = 46 units
So. cost of fencing = 46 x 2=392

Case Study 4

In an annual day functon of a school, the organisers
wanted to give a cash prize along with a memento
to their best students. Each memento is made as
shown in the figure and its base ABCD is shown
from the front side. The rate of silver planting is
¥ 20 percm”.

3 cm
A

Based on the above informarion, solve rthe
following questions: [CBSE2023]

Q1L What is the area of the quadrant ODCO?
Q 2. Find the area of AAOB.
Q 3. What is the total cost of silver plating the shaded
part ABCD?
Or
What is the length of arc CD?

. Solutions -

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

0 = 90°
. Area of the quadrant ODCO = émr?‘
1 22
= —x—x(7
P s
-2 385 cm?
2
2. Since. ODCO is a quadrant so. AAOB is right angle
at A
0D =0C (radii)
OD=7cm

= 0B=0C+BCw7+3=10cm

and OA«=0D + AD «» 7+ 3«10 cm
So, area of right-angled isosceles AAOB

_ ! oA x0B
2

=%X1DK]D= 50 cm?

3. Area of shaded reglon ABCD = Area of AAQOB
— 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

=320x15
=¥ 230
Or
Given. radius of sector OCDO.
= 70

and central angle (6) = 90°

.. The length of arc CD = 5 g x 2mr

L

90° 22
BETT xe—?_-x?

=11cm

Case Study 5

Kritika bought a pendulum clock for her living
room. The clock contains a small pendulum of
length 15 cm. The minute hand and hour hand of
the clock are 9 cm and 6 cm long respectively.

Based on ithe above information, solve the
Jollowing questions:

QL Find the area swept by the minute hand in
10 minutes.

Q 2. If the pendulum covers a distance of 22 cm in the
complete oscillation, then find the angles described
by pendulum at the centre.

Q 3. Find the area swept by the hour hand in 1 hour.

Q4. Find the area swept by the hour hand between
11 amand 5 pm.

° Solutions °

1. Angles made by minutes hand in 60 minutes = 360~
. Angle made by minute hand in 10 minutes

360°
10=60°
0 X

[144]

Length of minute hand (r) = 9 cm
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. Area swept by minute hand in 10 minutes
= Area of sector having central angles 60~

mnrz[ 60° ]: 22><E|>4:'3:~»<l:-2E

360° 7 6 7
— 42.42 cm?*

2 We have.R= 15 cm and arc length | :% x complete

oscillation = —%—(22) =1lcm

0
We k that (=2=R
e know tha s [360“]

11x360° 90°x7

. 6= = 6°xT = 42°
-
7
—COMMON ERR@R'F N\

Some of the students make a mistake of considering the

length of arc as 22 cm instead of taken % cm, which

| [eads to the wrong solutions.

360°

3. Angle made by hour hand in T hour = > =30°

Also, r,» 6 am
. Area swept by hour hand In 1 hour
= Area of sector having central angle 30°

E.:lﬂ'_rlz)i[ 20° }:EXEXGX—]-:.B—G

360° | 7 12 7

=9.428 cm®
4. Number of hours from1Tamto5pm=6
Area swept by hour hand In 1 hour = 9.428 cm?
. Area swept by hour hand In 6 hours = 9.428 x 6
@ 56.568 cm’

*f Very Short AnSwer type Questions N

QL Find the area of the circle inscribed in a square of
side 14 cm. [U. Imp.]

Q 2. Find the area of the sector of a circle of radius 6 cm
whose central angle is 30°. [Take = = 3.14]

[CBSE 2020]

Q3. In the given figure, OAB is a sector of circle of
radius 10.5 cm. Find the perimeter of the sector.

22
[Taka = ?] [CBSE 2020]

o)

Get More Learning Materials Here: &

Q4. Inthe given figure, O is the centre of the circle. The

areca of the sector OAPB is i part of the area of
12

the circle. Find the value of x.

A B
P

'f Short Answer Type-l Questions N

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 EXENMPLAR]

Q 2. 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 = =~ 3.14]

[NCERT SOLUED EXAMPLE]

Q 3. Find the radius of a circle if an arc of angle 40° has
length of 4= 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
541 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 rc:-i—zj'

[CBSE SQP 2022-23]

Q 6. 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 reglon.

—_—

e
‘\x\
7 om
"'\.._.__‘-.L
Q7. Inthe given figure, arcs have been drawn of radius

7 cm each with vertices A, B, Cand D of quadrilateral
ABCD as centres. Find the area of the shaded

region. [Usa T = 27_2}

[CBSESQP 2022-23]
A
a
B C
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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

Q 9. With vertices A, B and C of AABC as centres, arcs
are drawn with radii 14 cm and the three portions
of the trlangle so obtained are removed. Find the
total area removed from the triangle.

[CBSE SQP 2023-24]

Q10. Reeti prepares a Rakhi for
her brother Ronit. The Rakhi
consists of a rectangle of
length 8 cm and breadth 6 cm
inscribed in circle as shown in
the figure. Find the area of the

shaded region. [Use = = 3.14]

[CBSE 2023]

'@J Short Answer Type-Il Questions N

QL In the given figure, arcs are
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® //A% ///A&
the area of the shaded region.

[Use r = 3.14] [NCERT EXEMPLAR]

Q 2. Inthe 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]

Q3. Find the area of the segment shown in figure, if
radius of the circle is 21 cm and ZAOB = 120°.

[Use L= E]
7

[NCERT EXERCISE; CBSE 2019]

Get More Learning Materials Here: &

Q4. 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 %=3.14.43 =173)

Q5S. 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.

Q 6. Find the area of the unshaded region shown in the
given figure. [CBSE SQP 2023-24]

+——14cm

&Y
Taal

SN

14 cmn

24 |
‘f Long AnSwer Type Questions N

QL Inacircle of radius 21 cm, an arc subtends an angle
of 60° at the centre. Find:

(i) length of the arc
(11) area of the sector formed by the arc

(iii) area of the segment formed by the
corresponding chord of the arc.

[Use 1 e %Ji " 1.732}

735,

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]
Q2. In the adjoining figure, a sector 8
OAP of a circle with centre O,
containing £0 is shown AB is b
perpendicular to the radius OA and
meets OP produced at B. Prove that ‘h
the perimeter of shaded region is A
r[tan b+secB+ o ul].
80°
[CBSE 2016]
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Q 3. 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 reglon within quadrilateral ABCD.

Q4. In the given figure, two circular flower beds have
been shown on two sides of a square lawn ABCD
of side 56 m. If the centre of each circular flower
bed Is the point of intersection O of the diagonals

of the square lawn, find the total area of the flower

beds. Use t = 2—72-

QS. An elastic belt is placed around the rim of a
pulley of radius 5 cm. From one point C on the
belt, the elastic belt is pulled directly away
from the centre O of the pulley until it is at P,
10 cm from the point O. Find the length of the belt
that is still in contact with the pulley. Also, find the

shaded area. [Use =3.14 andy/3 = 1.73]

[CBSEZ2016]

Solutions

Very Short Answer Type Questions

1. Let 'rbe the radius of the circle.

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

Diameter of circle = C
= Side of square / \ T

=14 cm 3

o

- Radlus of circle (r) = % @ 7 Cm \ / }
B

Area of circle = nr?= 2?2 x 7°
% % 49 « 154 cm®

Hence. area of circle is 154 cm’.
2. Given. radius of the circle (r) = 6 cm
and central angle (8) = 30°

-. Area of the sector = 0 x 1l
360°

_30°
~ 360°

x 314 % (6)2

5 % % 314 % 36 @ 9.42 cm?

3. Given. radius of circle (r) =10.5 cm
and central angle (8) = 60°

TR!CK

3]
Length of the arc = —— X
gth of the arc =

2nr

-. Perimeter of sector = OA + OB + AB

=+ r+ length of arc AB

_105+105+ 350 XZK-Z?Z-X 105

[

22x15

w21+ w21+ 11w 32 cm

~common] ERR(DR » ,,

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 QAPB m%x Area of circle

3§D°sz =%>{ tré = x =150°

Short Answer Type-l Questions

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

B
f = 2
Length of arc EIE.D”X mr
- 2] = 36500:: X 21r
r
20 =—
- 3
60
= Mr=— Cm
T

0
Therefore, required radius of circle is E? am.
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2. Glven, radius of circle (r) = 4 cm
and angle of sector (8) = 307

5]
Then. area of sector =
360

300
360°
12,56 :

=——=4]19 an
3

and area of corresponding major sector
— area of circle — area of sector
el =419« 314 x 4 x 4 —419
=50.24—419
= 46.05 or 461 cm?
3. Let'r be the radlus of the circle.

x3lax4 x4

- Length of &= Inr
ength ar arc 360° X
360° 9
(- 0=40°and length of arc = 4n)
= r« 18 cm

Area of sector = -;-{r (- L= length of arc)

1] ‘_1— X ‘q'ﬂ " ]B m 36“ E—mz

4, Glven, radius (r) of circle = 36 cm
i Area of sector = 541 cm?

)

P
asnoxm' =54n
0 2
-x(36)° =54
o 360
_ 54 x360° _ o
N T
So. length of corresponding arc
__6 _ 15 22
BT Tk T R
W | 22 _ 66 _
=3 X 2% ? E 9.43 cm
5. We know that. in 60 min. the tlp of minute hand
moves 360°.
60°

In 1 minute. it will move = =§°

60

.. From 7:05 pm to 7:40 pm Le.. 35 min. It will move
through =35 x 6° = 210°

TR!CK

Area of sector =

9 }~<IU"2
360°

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

& cm.
= ;éDDZX?IXEI D%X%XEXE
= 66 cm’

Get More Learning Materials Here: &

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

— (Area of sector having r=35= %cm 8= 30°)

© 2 =]
=[£x[7)2x 30 ]_ ZZX[EJ .3
360°

7 7 2 360°
0 2
-- Area of a sector = X T
360°
(77 77) _ 30B-77 3231 77 5
“[ 5 2&']_' 2{} =2—4=F=9.625cm

7. Let the measure of < A < B.< Cand < D be 0, 0. 64
and 8, 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

=*-E-]-1—xn:?2 +—B-E—>CJI
Je0® 3607
B 0
i T Ny e NSy L
360° b
B ElI +Eg +IEl3 +Bq xn?z
360°

TR!CK

The sum of all interior angles of a quadrilateral is
360°.

x>

= (BEDG}XZZx?x?

3e0° 7
w154 cm?
B. Given.umbrella to be a flat dircle.
So. the central angle of an umbrella is 360°
Since. umbrella has 8 ribs.

360°

~. Angle between two ribs = =45°

Area between two ribs = Area of one sector of the

umbrella

= 0 x.mr-:‘-' = 45 XEX(L'*S)E (*_-rmlfl-E. EJVEH)
360° 360° 7
22 22275 5

=——x45x45= cm
7x8B 28

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

. Required area «» Area of sector with centre A
+ Area of sector with centre B
+ Area of sector with centre C
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B 2] e Therefore. area of shaded reglon
o ——xn(14)* + —2=x n(14)* + —=x n(14)’

360° 360° 360° = 3 x area of sector CDE
=3 x 13.0833
:(e]+82+53)>¢nx1ﬂ><14 = 3925 cm*
360°

2 Let the sector AOB meets the Inner circle at C and D.

[-TR!CK

The sum of all interior angles of a triangle /s 180°. J

=;BEED]L;J<2}I—2:(MXM -TIx2x 14 =308cm

10. Glven. length of rectangle () =B cm

and breadth of rectangle (b) = 6 cm Glven. radius of Inner clrcle (r;) = 21 cm.

50.area of rectangle = [x b=8 x 6 = 48 am Radius of external circle (r)) = 42 cm and central
Inrectangle. each consecutive sides are perpendicular angle ZAOB. 6 = 60",

to each other. =
@-TiP:

, e Y
. Length of the dlagonal = V{“ +b l- For finding the area of shaded region we will subtract

2

area of major sector COD from major sector AOB.

@ \/(8)% +(6)% = V64 +36

=100 =10 cm Area of reglon ABCD « mx B;Du(qz—rzz)
.. Diameter of the cdircle = length of the diagonal
~10em e B
0 360°
= Radius of the drcle = — =5cm
2 2Z 1
=TKEXE3X 21
~. Area of drcle o nr® = 314 x (5)° 2 2
=314 x 25 =785 cm? (- =0 (0 +b) (06— b))
So. required area of shaded region =633 am
= Area of drcle — Area of rectangle ~TR ! CKS \
=78.5—48 = 30.5 cm”. .
i e Area of sector = ——-1r
Short Answer Type-Il Questions 4 360°

1L AABC s an equilateral triangle. o Area of ring = R{rlz . rj,-_,z)

% A= /B=/C=60" \ y
and AB =BC =CA =10 cm (given) ~. Area of shaded region = = (42* — 21%)
Given that. D. E and F are the mid-points of the sides — Area of region ABCD

BC. CA and AB respectively of equilateral AABC. 27
="7—K63K2]—693

- 4158 — 693 = 3465 cm?
3. Given, radius of a circle, r= 21 cm and £A0OB = 1207

10
= —= 5
—=5¢cm
0 2
a Now, f the sector OACB =
Now. area of sector CDE = = (where. r=5 cm) ow, area or the sector i
R0 22 o
SRR 360° 7
3607 =%><22x3><21=£152cm2
314x25 785 ]

T 6 6 TiP:
» 13.0833 cm? A perpendicular drawn from centre to chord bisects it.

Get More Learning Materials Here: &
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Now. we draw a perpendicular line QD to the chord
AB.

Also, AAQD = ABOD (by RHS cangruency)
ZA0D = £B0OD = 60° (by CPCT)

In rlght angled AADO,

» _ AD
sin60® = A
¥3 _ AD _2
= % = AD —FT/‘-BEFI'I
o _ 0D n et ]
and cos60 ikl
=5 oD =%cm
Naw. AB =2 AD
e 2 X —-,@ 21/3cm
Now, areaof AAOB =—2]— x AB x 0D
= % X 21y/3 X 22—]
=%J3 cm?
. Required area of segment « Area of sector OACB
— Area of AAOB
. (ﬂE.Z—ﬂJB)
46y 441
” (qez o 1}'3)
= 462-190.73 = 27127 cm?
4, The area of a minor segment of angle 6 (In degrees)
in a drcle of radius ris given by
A= {329[1” —%sinl’j}r2
J14x60° 1 2 2
= —_— 0315
= { e 25II‘I5 }( )“cm
- A=qﬂ-£lxzz5m2
6 4
g E} x 225 cm?
| 6
= A=(0.5233-0.4325)225cm?

= 225 x 0.0908 cm® = 2043 cm?
Area of the malor segment
= Area of the clrcle — Area of the minor segment
« (314 x (15)° — 20.43) cm? = (706.5 — 20.43) cm?
- 6B86.07 cm?
5. (i) Let | be the total length of the silver wire. Then.

( = Grcumference of the circle of radius Emn'l
+ Length of Ave diameters

= {=2nx%+5x35mm

[2x%x%+175 }'hm =285 mm

(i) The circle Is divided Into 10 equal sectors.

~. Central angle of each sector (0) = L 36°

10
and radius (r) = ::]-2-5# mm

So. area A of each sector of the brooch is given
by

= 0 }(PU—E
A~ 3e0°

36° 22 (35 ‘
360° . 7 12
1,22 35 35 _385
b4 mm
077272 T,

6. Join JK. KL LM and MJ. Here four equal semicircles are
obtained and LMJK represents a square.

FM=14—-(3+3)=8cm

—14cm

]

14 cm
3 cm

677

So. the side of the square must be 4 cm and the radius
of each semidircle at both ends must be 2 cm.
-. Area of square JKUM = (side of square)”

w (4)% @ 16 cm?

2
i r F/3
and area of semicircle = fTﬁ =—=(2)%= 2r cm?

2

~. Area of four semicircles =4 x 2 n=8n
-8x314=2512cm’

. Area of unshaded region = Area of square JKLM
+ Area of four semicircles

=16 + 2512 = 4112 cm?
Long Answer Type Questions

x>

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

)
50!}
FI
(I) Length of the arc APB
=3:DD:<2r[_r=HEEDJGXZX?K2'|UT1=22CH'I
(ii) Area of sector OAPB
O o iwZs B0 22 mriotan® wo91em?
360° 360° 7
nB 1=
Area of th tAPB ={————sinB}r’
(ii) Area of the segmen {BEU" Zsm }
{272 3660[:” ~%sin eun}le % 21cm?
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{1 .;. Jf}xZ]xE]Emz

]

- {11){21——??»(21){21}-[:”1

{zalm#ﬁﬂx 1732} m?

= (231-190.95) cm? = 40.05 cm’

2. Glven, radlus of circle, OA=0P = r.

* Tangent is perpendicular to the radius through
the point of contact

Z0AB = 90"
Now, in right-angled AOAB,

B o 2
OA r
%5 AB = rtan® 1)
Again. in right-angled ADAB.
cos8 e
OB OB
= OB = rsec 0 (2)
Then. PB=0B-0P=rsecb-r -(3)
Now. length of arc AP (minor)
B s - _(4)

— 2_Tl:f —
360° 180°
. Perimeter of shaded region

= AP+ AB + P8

e
annr+rtanﬁl+rsecﬂ—r

s

—1
180° )

Hence proved.

=r (tanB +seco +

. Four circular card board pieces are placed on a
paper in such a way that each plece touches other
two pleces.
Now, the centres of four circles are |olned to
one-another by a line segment. Since. the radius of
each circle is 7 cm.

AB = 2 x radius of circle

=2x7=1com

= 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°.

.

. Area of sector with central angle A = x el

360°
(- «A=/B=sC=,D=90%

_49. 22 154 _TT oo o
4 7 4 2

x>

. Area of unshaded reglon with ABCD
= Area of four sector
= 4 x area of 5Ettur with central angle A
=4 x 385 = 154 cm’

. Given. length of the side of square lawn ABCD =56 I'ﬂ

. Area of square lawn ABCD = (side)? = 56 x 56 cm?
Let OA=0B=xm

(since. ABCD is a square and dlagonals of a square
blsect each other at right angle)

- In right-angled AAOB.

AB’ = 0A? + 0B’
(from Pythagoras theorem)
= (56)2 = X‘z + Xz

>  56x56=2¢ = xX*=28x56 ()
Now. area of sector AOB = 5= X ar’
90° 22
= K —— X
60 7
ﬁ Z—fxzexss

(from eq. (1))

1
and area of AAOB = 5 =0A x 0B

=%xx>cx (- ZAQB = 90°)

=%K2=%><2E]x55

(from eq. (1))
- Area of flower bed AB = area of sector AOB
— area of AAOB

x%xZBxSE——%xZBxSE

x25x56x[%—2)

1
4

I

=l>ct2ﬁ>rc56>~<E
4 7

Area of both flower beds
= 2 x Area of flower bed AB

=2x%x2ﬂx55xg _ 896 m?

. Glven. radius of circle=0A=0B=5cm. OP =10 cm

Tan%ent is perpendicular to the radius through the

pmnt contact.

5 Z0AP =30"

Now. in right AOAP,
OA &5 1

COSH=—=— . — ~ 0P =10 am. glven

oP 10 73 ( piven)

= cos 0 = cos 60°

= 0 = 60°

-+ If two tangents are drawn from an external paint
to a circle. then both tangents subtends equal angles
at the centre of the circle.
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2 ZA0B = 60° + 60° » 120° G
Reflex #AOB = 360° - ZAQ0B = 360° -120° = 240",

. Length of the belt that is still in

Contact with the pulley « ADB = Length of malor arc

" Reflex ~AOB =
360°
_240° 62.8 _
HE:U“XZXHMXSH 3 2093 cm
Agaln. in right-angled AOAP.
o AP AP
sin 60 P - 10
Y3 _AP _J3x10
> =0 = AP= 5 = 5/3 cm

Now. area of AOAP

m%xﬁase x Height = ;—x AP x OA

1 25 = 2
— X X 5 o ==

5 5/3 x5 5 /3 cm

, 25 J3

. ar (AOAP) = ar (AOBP) = 5 3 cm?
Now. area of minor sectar QACB

=2

= X
360°

_120°
=5e5 %314 (5)

7’53 2 — 26.17cm?

. Shaded area = ar (AOAP) + ar (AOBP)
— area of minor sector OACB
o %Jj +22—5J§ =617 = 25/3 2617

= 25(173) = 2617 = 43.25 - 2617 = 17.08 cm?
Hence. the length of the belt that is still in contact
with the pulley, Is 20.93 cm and the shaded area Is
17.08 cm”.

(from eq.(1))

& Chapter Test

Multiple Choice Questions

QL The perimeter of the sector OAB shown in figure is:

B
o 60°
a iE’]t:rn b Er:m
3 -2
c 60 cm d. %ﬁ-:m

Q2. If AB Is a chord of length 5~J§ cm of a circle with

centre O and radius 5 cm, then area of sector OAB
Is:

2l > 25
—Cm —m
2 ¢ b. 3
C 25ncm? d. %cmz

Assertion and Reason Type Questions

Directions (Q. Nos. 3-4): In the following guestions. a
statement of Assertlon (A) is followed by a statement of o

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. Bath 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

Get More Learning Materials Here: &

Q 3. Assertion (A): The area of the sector of a circle of
radius 5 cm is 9.75 cm?, if the corresponding arc
length is 3.5 cm.

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

mrl.

and central angle 6 is
360°

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

Q4.

4
perimeter of the sector is % cm.

Reason (R): Perimeter of sector
corresponding arc.

Fill in the Blanks
Q5s.

2r — length of

If [ is the arc length of a sector of a circle of a radius
rand A is the area of the sector.Then, A : [ =.........

The angle subtended at the centre of a circle of
radius 6 cm by an arc of length 3z cm s ............. :

Q6.

True/False

Q7. An arc subtends an angle of 90° at the centre of
the circle of radius 14 cm. The area of minor sector
thus formed in terms of  is 49x cmz_

Q 8. If a sector of a circle of radius 4 cm contains an

n
angle of 30°, then area of the sector is ?Emz-

Case Study Based Question

Q9. Gayaln have a tniangle shaped grass field. At the
three comers of the field, a cow, a buffalo and a
horse are tued 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.

@g www.studentbro.in



24 m

(Buffalo) g C (Horse)
AR _ _ Short Answer Type-l Questions
Based on the given information, solve the following )
questions: Q12. The length of the minute hand of a clock is
(i) Find the area of triangular field. 21.5 cm. Find the area swept by the minute hand

in 5 minutes.
Q 13. A sector of 56° cut out from a circle contalns area
4.4 cm’. Find the radius of the circle.

Short Answer Type-ll Questions

(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.

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.

(iii) Find the sum of the field arc lengths grazed by a
buffalo, a cow and a horse.

Very Short Answer type Questions

Q15. From a circular plece of cardboard of radius

Q 10. If the figure is a sector of a circle of radius 7 cm, 3 c¢cm two sectors of 90° have been cut off. Find
what is the perimeter of the sector? the perimeter of the remaining portion nearest
22
B . hundredth centimetres. [USE I ZT]

Long Answer Type Question

Ql6. In the adjoining figure,

C three circles of radius
QLL In the figure, ABCD is a trapezium with 2 em touch one another f
AB || DC, AB = 18 cm, DC = 32 cm and distance E}ftﬂmﬂllq- These circles are
between AB and DC is 14 cm. If arcs of equal radii circumscribed by a circle of ¥

radius R cm. Find the value
of R and the area of the
non-shaded reglon in AABC.

7 cm with centres A, B, C and D have been drawn,
then find the area of the non-shaded region of the
figure.
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