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

zd?
2. Area of acircle = n/ nr 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. A;“gﬂg
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

D

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°.
- PR
f— ilb-'!— e
*— d _ i > Segment: The portion of the circular region which
Semicircle d is bounded between a chord
4. Circumference of a semicircle = zror = and corresponding arc is called £

2

a segment. In the Figure, AB Major
segment

is a chord of the circle with
centre O. Thus, the shaded

¢ q fz rl:l:IF'E region APB is a segment ‘:‘"ﬁnmuagnmnv’e
6. Areaof 3 qua rant- ror e In the Ffigure, the unshaded 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 r

» Formulae Related to Sector and Segment of a Circle:

7
5. Perimeter of a semicircle = zr+ 2r or (EHJd

Quadrant 6
7. Circumference of a quadrant = 2 or Lk 1. Length of minor arc (ABQ) = 5z * 27
2 4
nr E+1 d B
8. Perimeter of a quadrant = > +2ror|7 2. Length of major arc (BDA) = 2nr— 360° 2nr
9. Area of the ring =t (R*= r’) = (R + N)(R—1), =[1_u 6 ] 5.
where R Is the outer radlus and rls the inner radlus. 360°) "

3. Perimeter of minor sector (OACBO)
=Length of arc ACB + 2r
= 0 =| 1+ %0 x2r
360° X2nr+2r ( 360°

Ring



4. Perimeter of major sector (OADBO)

= (1~i)-2nr +2r
360°

=[1+{1_3§:}ﬂ]“]'y

9 sond
360°

S. Area of minor sector (OACBO) =

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

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

I . ] 2
60° { 360°)

oo 1'”"2 —

&

A

A B
C

7. Perimeter of the minor segment of a circle

(ACBA) = g 2nr + 2r si s --r gx sln— R2r
BETT last} 2

360° o

=l 60:1 = 6

, 360° o

5. Angle made by hour hand in 1 hour = 17 = 30

@ 4. Angle made by hour hond in 1 minute = % =Q.5°

8. Perimeter of the major segment (BDAB)

= Zfsine +[1—i] 2Rl
2 360°

i [1— z )FDL-S“‘IE % 2r
360° 2

9. Area of minor segment (ACBA) =

rr‘z- —JZSmB

350

i "
lmn" i

10. Area of major segment (BDAB)

= Area of circle — Area of minor segment

:mrz—% ; rsinB = 2 1;Euﬂ}n+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

& Practice Exercise

@D Multiple choice Questions §

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

[CBSE 2023]
] ..o . = 1 2 LI
3. —— b. —rd C —yrd d —nd
16 4 8 E’

Q2. The circumferences of two circles are in the ratio
4 : 5.What is the ratio of their radii? [CBSE2023]

3.16:25 b.25:16 c 2:5 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
cZ20m d. 24 m

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

a. Z units b. = units

[CBSE 2023]
b. 44 cm
d. Mcm

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 Termn-I]

a. P x 27R b. —&xnﬁ"?
180° 1B0°
P d —L_x2nR?
C BEDDXZHR - 3505 %
Q7. Inthe given figure, the perimeter of sector OAB will
be:
B
80"
. 7/ cm =
a_ﬁcm b. 26 cm r_%cm d 189 am

Q 6. 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. 1434 m? b. 707 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)
b. 1032 cm’

d 1152 cm?

a 942 n:rn:e
c 10.58 cm?



Q 10.

QlL

Ql2.

Q13.

Q1l4.

Q15.

Q 16.

Q17.

Q 18.

Q19.

The area of the circle that can be inscribed in a

square of side 6 cm is: [CBSE SQP 2022-23]
a. 36z cm? b. 18x 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 circle 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 675cm’ d. 2.25 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. B81.6 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. 2bam b. 13 cm c 15cm d. 1B cm

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

a.5:2 b 35 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. Inthe 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 ©t = E

a. 77 b. 154 C 44 d. 22

Q2L 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):

e r
b -
™ -

a. 50 cm? b. 62.78 cm?
c 4988 cm? d 6774 cm’
Q 22. 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 N

Directions (Q. Nos. 23-26): In the following questions. o

staterment of Assertion (A) is followed by a statement of
Reason (R). Choase 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 carrect explanation of

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



Q23.

Q 24.

Q 25.

Q 26.

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

132 cm?.
7

Reason (R): Area of the circle with radius ris =r 4

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

X 27r,

0 and radius ris given by [ =
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.

Q

-§) Fill in the Blanks Type Questions N

Q27.

Q 28.

Q 29.

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

If r is a radius of a circle, then area of major sector
IS. cereanssnnennes SO. UNILS,

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

'@! True/False Type Questions A

Q 30.

Q3L

Q 32.

Q 38.

Assertion (A): A sector is cut from a circle of radius  Q 34.
42 cm.The central angle of the sector is 150°. The
perimeter of the sector is 194 cm.
Reason (R): Perimeter of sector = 2 (radlus)
+ Length of corresponding arc of sector.

Solutions|

. (c) Given 'd’ be a diameter of circle.

Let 'r' be the radius of circle.
-+ Diameter (d) = 2 x radius = 2 r

d

— FB—

xr’ =wn(d ¥
So. area of a semilclrcle © =T = E(E]
K d? nd?
2478
(d) Let the radius of two circles are r, and r,
respectively.
Circumference of first circle 4
Crcumference of secondclrcle ~ 5§

2 4 n_4
= 201 5 r, 5

Required ratio is 4 : 5.
(a) Let the radius of circle be r.
According to condition.
Area of circle = Perimeter of circle
= xré = 2ar
= 2nr-=ri=0
= a{2-nN=0
= =08 &r r=2

The perimeter of the minor segment of a circle is

X 2nr+2r sinE ‘
360° 2

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 = l;—zanwi =1.73]

But radius cannot be zero.
= 2.
S0, radius of circle is 2 units.

. (a) Let the radius of single circular park is R Also. the

radius of fArst 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) s m
and diameter of second circular park (dy) =12 m
d
- Its radlus (ry) = =2 = L2tm
2 2

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

— TER2=:'II']2+‘E.I"22

= R'=(8)*+(6)*=64+36=100
=5 R=10m
So. required radius is 10 m.
(a) Glven. radius of circle.
re=14cm
and central angle ‘0" = 90°.

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

8
360°
22

= 20° X 2% —x14
360° 7




1
=—=x2x2x11x2
ﬂx 2T

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

P 2__P $
dius R = —XrRR* =——x R x=
radius TR S XS
=p>{2?tﬁ'2
720°

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

=74+7+ X 21r

360°
22

iy X2X—xT
360° 7

=14+%=M+E

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

@ ]+ 7+

- Field Is rectangular
" Central angle (8) = 907
90° 22
K—X

5 3)2
i60° 7 G)

So. required area =

s
360°

.22 7.07m?
14

14.

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

x :l'[f'2

B
Area of the sector =
' "~ 3600
_ 309

_ x 3.14 x(6)?
360°

=T%x3jﬁx35=9ﬁ2twg

10. (d) Here AB « BC = (D = DA = 6 cm

=
N A

Diameter of a clrcle. d = BC = 6 cm

15.

Radlus of a circle. r =-§-= 3cm

The area of a circle = xr?
= H(B)z = On IZI'I'E'2
. (c)

TiP:

Angle made by minute hand in 1 min = 6°

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

13.

16.

.. The distance covered by minute hand In 15 minutes

¥ 2T

J60°
22

90
= 2 84
3600 T

=132 cm

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

r and B respectively.

According to the glven condition.

2mr x =9

360°

=9

2Xnx5x

0
360°
324

0 @ —

I

0
A t m 2 o s 5
rea swept o mrex TR [~ re5cm])

324
nx360°

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

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

o AX5x5x

X L

Area of sectar = 360°

240°
- 360°

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

xx{(100)? = 20000r

20000n -y,

3
R 120000
3

=V6666.66 =BL6cm

91
(b) Radius of wheel (r) = 3 o
L 360°
Angle between two adjoining spokes. Bzf-
A h of th : x2nr
- Length of the arc = 353
=———3E.Dﬂ xzx-z—zx?l:'[a[m
360°x22 7 2
(d) Let rbe the radius of the circle.
. Area of the sector Is given b ar?
BNERSY e
2z
Area of sector S, = A L T
360° 3



150° 5ru'
Area of sector 5, = nr2 = —
Z 351:1“( ) 12
2
Required ratio = nrt : 2 =4:5
3 {2

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

ie.r=42cmandB=120°

z

. Total area cleaned at each svreep = 2 x X U

360°

=g 20 x% 42542 e

360°

=3696 cm?
18. (d) Here, radlus r= 28 cm and central angle 8 = 607

Since. 0A=08B (radil)
= /A =/B=60" (angles opposite to

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

Area of AAOB
=—§ 2_%33- 28x28=339.472 cm?

Area of minor segment

xr’— Area of AAOB

3600

60° 22
“360° " 7
w 410.67 - 339.47
w /1.20 CJ'I'I2
19. (a) We have. oA = 0B
==, ZA = /B = 60°
(- ZAOB =60
= AAOB is equilateral triangle. R
OA=0B=AB=10cm 60°

and central angle. 8 = 60° /
Area of the minor segment A 10 ¢ -
= Area of minor sector - Area of AAOB

[

x28x28-339.472

(radii of circle)

360° 4

= {[B.MMUMUK 60° ]—[‘E x][lxl[]]’

360°

(222

10

_(1570-1299) _271_g 43 .2
30 0

. Area of major segment

=nr? - Area of minor segment
= ((nx10x10)-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° + 80° + 40°)
= Ll xgx?x? =77 cm’
360° 7
21. (d) #AOB = 60° and OA = OB (radii)
= «£0AB = £Z0BA = 60°

- AAOB Is an equilateral trlangle.

Area of triangle = J_ x5 = 25‘{_
- Area of shaded region = Area aof drcle
— Area of triangle
25-J‘
=| 2= x5x5-
'z'
550 433
=== (use V3= 1732)
=78.57-10.83
=67.74cm’
22 (c) In right-angled AORT.
Q
T S
P R O
OT =VTR? + OR?

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

.
We know that area of sector Is = Ir.

2

Here we have r = QT = \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 (@) =
Area of the sector
2} > B0° 22
= 6Ex6
360° " 3600 T o
132 6
kel | < i T
T 7

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



24,

25.

26.

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

=2 Rl sy
i60° 7
(- radius (r) = 7 cm and angle make
by minute hand in 5 min Is 307)

77 5 3
=—= 12=Cm
6 6

360

Bm_z

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 © be the central angle of sector.

Perimeter of sector or+r + X 27r
360°
_ 772 = BB+ 56+ — 2 _%2%22356
360° 7
= 5y I P .
360°
= s 360w
360°
6 16 16x10_5
E 360° 352 352 1 (1)
0 2
Now. area of sector = nr
360°
5 22
=ﬁx7x5.6>< 5.6 [Uglng Eq_ (])]
= 448 cm?

So, Assertion (A) Is true.
Reason (R): It is false. because area of sector Is

2]
aeuv”rz

Hence, Assertion (A) Is true but Reason (R) Is false.

(a) Assertion (A): We have. radius of circle.
r=42cm
Central angle. 8 = 1507

: i A 2Rl
. Perimeter of sectar x: 360° x
150° 22
=2x42 + X 2Xx—x42
360° 7

=B4+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

28B.

7, 0
r<| 1-
. ( 35t:|=]

29.

The length of an arc of a sector Is

Glven, central angle 6 « 30° and radius r«= 14 cm

TR!CK

X 27,

0
360°

30.
= | F

32.

33.
34,

~. The length of an arc of a sector

300, 2
= 4
360 7

=94 em

True

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

2nr = 2r +180
= 2xZ2r_2r =180
7
- 44r—tr _ 180
7
= 30 r=180x%7
= r=42cam
Hence. glven statement Is false.
True
True
We have,
OA = 0B. (radii)
=5 /A = /B =607
(- £ZAO0B « 607)
= AAOB Is an equilateral triangle. @)
OA=0B=AB=7am 60°
and central angle. 0 = 60 A T B

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

3 e _ﬁrz
T 360° 4

=Ex(7)2x Eil ﬂ\[gx‘z’x?
7 160° 4
= 25.67-173 x 1225

=25.67-2119
=448 cm’
Hence. given statement s false.

_/ Case St“dv Based questions N

Case Study 1

We all love to 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 1o the Egyplians,
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.



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.

(D

Based on the above informartion, solve the
Joallowing questions:

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

The perimeter of the pizza slice shown in (1) is:
a. (x+12)inch b. (x +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.5:1 b 1:56 = 228 .53
The ratio of areas of each slice of pizza (I) and (ll)
is:

a.3:4 B85 C 4:3 s R
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. Ir
e A di 2

3 2

Solutions &
1. We have.

Area of sector of a clrcle = s O sewr?

DG‘

v/here. 0 Is the angle subtended by the sectar at the
centre. The radius of pizza (() = 6 inches and as the
pizza has been cut Into six equal slices, the angle (0)

=]

0 . Le. to 60"

subtended at the centre is equal =

o

. Required area = EIEGDD“ x T x 6% = br 5q. Inches.

So. option (a) Is correct.
Perimeter of a sectar «=  + 2r, where (s the length

of the arc glven by X 2Rr

360°
Here. © « 60° and r = 6 Inch

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

e0°

" 360°

and =2 RB=12

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

[ X2XNX6 w2«

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

centre is 60°.

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

~. Ratio of areas of minor sectar and major sectar

60°

=~ e (6)2 AT

2
e xnx(6)

=60°:300°=1:5
So, aption (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_. a -

Therefore, ratio of area of slice in the two cases

_60° R 45
~ 360° " 360°

wB60°:45°w 4: 3

So. aption (c) is carrect.

» er and

360°

length of the arc is given by [ = X 2mr

8
360°
Multiplying and dlviding A by 2 we get

A:-lx g x 27

> Je0°
okl B et
> 360° g 2

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, i.e.,

red, blue and green.




QL

Q2.

Q3.

Q4.

Q5.

Based on the given information, solve the following Case Studv 3

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® b. 101 cm?

c 117 cm? d. 13.17 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 99cm’ d 1112 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.29om b.42cm c 54cm d. 679 cm
The area of the region having radius 3 cm is:

a. 1257 cm? b. 14.8 cm?

c 20cm? d. 2657 cm?®

The reglon given in the figure represents:
a. minar sector b. major sector
C. minar segment d. major segment

Solutions <

Area of the region containing blue colour
22 80° 22 go°

=—xBEx5x ——x3IxIX

7 360° 7 360°

59 3 44 5
=——x=%[25-9]=—(16) = 1L.17cm
7 xgx([25-9)=53{16)

So. aptlon (c) Is correct.
Area of the region containing green calour

g e
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 . 20° 22 20°
= S 3 T ol
+24 x_?x X360“+ x?x xaGDu
4h 1
sty el o
+—=xg03+5)
=4+%x%xa:4+%=4+2,?9=5.79cm

So. optlon (d) Is correct.

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

:Eﬁxﬂx Lol = 25 =12.57cm?

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
circle.

So. option (a) Is correct

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
[4 units and 7 units, respectively. There are two
quadrants of radius 2 units on one side for special
Seals.

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

What is the total perimeter of the parking area?

. 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?

. Find the cost of fencing the playground and parking

area at the rate of < 2 per unit.

Solutions °

. Glven, diameter of semicircular parking area.

d =7 units
. Its radius () . units
2 2

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

=2x-7-+g—2-x~?— =7+ 11= 18 units
Z2 1 2

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

2
Now. area of both quadrant (1 and Il) = 2><“’%
% X % x(2)* = % sq. units

]
and area of semicircular parking area Eﬂ;r2

1 22 (7]2 77 _
== 5. units
&)
So. total area of parking and the two quadrants
44 . 77 176+538 715
7 4 28 28
= 25.54 sq. units




Or and OA= 0D + AD =7+ 3«10 cm

Given. length af the rectangular playground. So. area of right-angled isosceles AAOB
[ =14 unlts 1

and breadth of the rectangular playground. =5 X OA x0B
b =7 units

- Area of playground =[x b=14 x 7

1 Z
= 9B sg. units =3xle10=5Dcm

From above part. area of parking area 3. Area of shaded reglon ABCD = Area of AAOB

© 17 sq. units — Area of quadrant ODCO = 50 =385 = 1.5 cm®.
4 Since, the rate of silver plating is € 20 per cm”.
So. total cost of sil lating the shaded part ABCD
. Required ratio = 98 : e 56:1 0. total cost 07 SIVEr piating the shaced par
3. Perimeter of playground and parking area =< 230
=20+ b+ar Or
3 lh 4T +£xz Given. radius of sector OCDO.
B T r=7cm
o B e A it and central angle (6) = 90°
So. cost of fencing = 46 x 2=392 - The length of arc CD = _x2ar
Case Study 4
In an annual day function of a school, the organisers = EQBDD” x 2 % % x7

wanled to give a cash prize along with a memento
to their best students. Each memento 1s made as =1 cm
shown in the figure and 118 base ABCD is shown C

: _ HOWI - Case Study 5
from the front side. The rate of silver planting is y

? 20 per cm-. 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.

3cm
A

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

QL 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? Based on the above information, solve the

following questions:

. Solutions - QL Find the area swept by the minute hand in
1. Given, radius of the circle (r) = 7 cm 10 minutes.
and central angle of quadrant (ODCO). Q 2. If the pendulum covers a distance of 22 cm in the
0 = 90° complete oscillation, then find the angles described
1 by pendulum at the centre.
. Area of the quadrant ODCO = —mwr : :
4 Q 3. Find the area swept by the hour hand in 1 hour.
1 22 7 Q4. Find the area swept by the hour hand between
=5 <7 < 11 am and 5 pm.
zg =385 cm? * Solutions *

1. Angles made by minutes hand in 60 minutes « 360°

2. Since. ODCO is a quadrant so. AAOB is right angle . Angle made by minute hand in 10 minutes

atA D
0D =0C (radii) =380° 10.600
OD=7cm 60

= 0BeQOC+BCw7+3=10cm Length of minute hand (r) = 9 cm



. Area swept by minute hand in 10 minutes
= Area of sector having central angles 60~

o 60° | 22 1297
m I = 9 9 —_— 0 —
" [350°] 7 78T

— 42.42 cm?*

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

(22) =Ncm

i 1
lat ==
oscillation >

We know that. 1=2m‘?[ v ]

360°
_ B Nx360° :90 X?=E°x?m42“
22 15
2x—x15
7
~—COMMON ERR@R ® 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" 4
12

3. Angle made by hour hand in T hour =

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

30° \ 22 1 66
E.:lTU—Z = 5 6 —_— ] —
IMNEE 7 e 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
[Tﬂkﬁ n= ?] [CBSE 2020]

o<

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 T = -2?—2]

[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

22

region. [Use = ?J [CBSE SQP 2022-23]

A




Q8. An Umbrella has 8 ribs which are equally spaced

Q9.

Q 10.

(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.

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]
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]

[CBSE2023]

_@, Short Answer Type-Il Questions N

QL

Q2

Q3.

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®/ ///{” ///’?‘*
the area of the shaded region.

[Use r = 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 reglon. [CBSE 2019, 17]

Find the area of the segment shown in figure, if
radius of the circleis 21 cm and ~/AOB = 120°.

[Use n= %] [NCERT EXERCISE; CBSE2019]
A/-\ B
120°
N

Q4.

Q5.

Q6.

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 n=334.43=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

(i1) the area of each sector of the brooch.

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

+—14cm

5 *

: E% é

= Sl

- 14 cm

7R

75350,

‘f Long AnSwer Type Questions N

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

Q2

of 60° at the centre. Find:
(i) length of the arc
(i1) area of the sector formed by the arc

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

[Use 7 e %JE " 1.732}

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 8
OAP of a circle with centre O,
containing 0 is shown AB is p
perpendicular to the radius OA and
meets OP produced at B. Prove that

Ao,

[CBSE2016]

the perimeter of shaded region is

yis) 1]
80°

r[tan B+secB+ 1



Q 3. Four clrcular 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 it = 2?2-

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 1=3.14 andy/3 = 1.73]

[CBSE2016]

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 = C
= Side of square / \ T

=14 cm 3

=5

- Radlus of clrcle (r) = -;*- @ 7 Cm \ / }
B

Area of circle = nr?= 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°

. x 3.14 x (6)2
360°

5 % % 314 x 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 = ——
gth of the arc =03

2nr

-. Perimeter of sector = OA + 0B + AB
=+ I+ length of arc AB

60° 22
— -] il
BBUGXZK - x10.5

22x15

=105+105+

@21+ =2]+ 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 sectar QAPB m%x Area of circle

3[;[1'“){”2 =%>¢: ré = 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""}{ nr
— 21 m 36500” ¥ 27r
r
20 =—
- 3
60
= Mr=— Cm
T

0
Therefore. required radius of circle is E? am



2. Glven, radius of circle (r) = 4 cm 6. Area of shaded reglon

and  angle of sector (8) = 307 = (Area of sector having r= 7 cm. 0 = 307
360°
L=} (=] 2 (=]
30 x31ax4 x4 = EX(T)ZXHD — 22):: 1 )(3[]
" 360° 7 360° 7 2 360°
2 56 5
g =49 am -- Area of a sector = 0 x 7t
360°
and area of corresponding major sector
- area of circle — area of sector (77 _77)_308-77 231 77
p) T - =——=—=9625 CI'I'I
malr —419=3M4x4x4-4]19 6 24 24 24 8
=50.24—- 419

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

2
= 4605 or 461 am and 6, respectively.

3. Let'r be the radlus of the circle. : ;
Required area = Area of sector with centre A + Area

of sector with Centre B + Area of sector with centre

¥ LeppRnalare= 360° G ERE C + area of sector with centre D
4 40° 5 2ar =-e-1—xr:?2+—ia-2'—xn
= 3600 RFZT 360° 360°
(- 0=40"and length of arc = 4n) 72 4 9; - 5, -
— [ ]B Cm HEUG BED;
. Area of sector = ~Ir (- L= length of arc) B s i e (PO
2 360°
o 2 %4 x 1B @ 36w P TR!CK
4. Given. radius (r) of drcle = 36 cm The sum of all interior angles of a quadrilateral is
Area of sectar = B4x cm? 560°.
8 2 _(360°) 22
HSDUKI[F =541 =3ens X Z oo i |
0 3 « 154 cm?®
360" x(36)" = 54 B. Given. umbrella to be a flat circle.
- 54 % 360° So. the central angle of an umbrella is 360°
= g =2 =13 Since. umbrella has 8 ribs.
36 x 36
So. length of corresponding arc - Angle between two ribs =220" - 45
=% _xomr=2 _x2x22x36
~ 3R0° ~ 360° 7 Area between two ribs = Area of one sector of the
umbrella
=i><2><£=i=9.£13crﬂ 0 45° 22
2 77 =——xar? =——x==x(45)* (= r=45gen)
5. We know that in 60 min. the tlp of minute hand 360 360° 7
moves 360" . S HBS L 222?5Cm2
In 1 minute. it will move = 2ol 6° g, 28
' 60 9. Let the measure of ZA £B and £C be 8, 8, and 6,
- From 7:05 pm to 7:40 pm Le.. 35 min. It will move respectively
through =35 x 6° = 210°
TR!CK
6 2
Area of sector = X U
360°
. Area swept by the minute hand in 35 min « Area
of sector with sectorlal angle 210° and radius of
6 cm.
210° g 55 - Required area » Area of sector with centre A
m xAx6? o —=x==x6x6 .
360° 12 7 + Area of sector with centre B
o 66 cm? + Area of sector with centre C.



B B 0 Therefore, area of shaded reglon
o —L— x n(14)? + —2— x n(14)* + —— x n(14)*

360° 360° 360° = 3 x area of sectar COE
=3 x 13.0833
D(e]+BZ:EB)xnx14x14 = 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 is 180°. J
= ;BE‘DDL;:K%XMXM - Tx2x 1 =308 cm?

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

and breadth of rectangle (b) = 6 cm Glven. radius of Inner circle (ry) = 21 cm.

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

to each other. =
G- TiP:

: S
~. Length of the dlagonal = V{* +b For Fading Hic:ores of shoded wegian - wewill subfiadt
w+J(8)? + (5]2 = J64 + 36 l- area of major sector COD from major sector AOB.

2

=100 =10 cm Area of reglon ABCD mnxaseou(qz—rzz)
. Diameter of the drcle = length of the diagonal
~10em AL
10 360°
= Radius of the drcle = — =5cm
3 22 1
= T s g x63x 21

-, Area of dircle » nr? = 314 x (5)° 2 12

=314 x 25 = 78.5 cm? (- g’ —b"=(0+Db)(0-b))

. =693 cm’
So. required area of shaded region
= Area of drcle — Area of rectangle ~TR ! CKS \
=78.5—-48 = 305 cm”. '
i e Area of sector =——- U
Short Answer Type-ll Questions 4 360°
1. AABC Is an equilateral triangle. e Area of ring = R{rlz B "i*z)

ZA=/B=/C=60° \ 4
and AB=BC=CA=10cm (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

= —x63x21-683
7

— 4158 — 693 = 3465 cm?
3. Given, radius of acircle, r= 21 cm and £ZA0B = 120°

= — = 5
> cm
0 i
2 Now. area of the sector OACB = nr
Now. area of sector CDE = ?;]u (where. r=5com) = 360° 5
- 200 22 « (21)2
_B0°x3.4 < (5)? 360° 7 )
360° -—:%XZZKEXZI:AEZWE
314x25 785

6 5 TlP

» 13.0833 cm? A perpendicular drawn from centre to chord bisects it.




Now. we draw a perpendicular line OD to the chord () The drcle s divided Into 10 equal sectors.

AB. _ _ 360 §
NS MEBDESEEDD (by RHS congruency) ~. Central angle of each sector (0) = ST 36
: ZA0D = £B0OD = 60° (by CPCT) _ 35
I rlght-angled AADO. ARG ) oo M
sin60® = SE So. area A of each sector of the brooch is given
" by
Y3 _AD _2 53

= A = T2 B g FF 35)°
and cos60’ = E}E ;—= % A~ 3g0° S 360°° 7 2
=5 DD_%E”'\ ]]U 2_;2 325><325 3E:SFTII'I'I2
oW, L | 6. Join JK. KL LM and MJ. Here four equal semicircles are

X 22—].,@ = 21/3 cm obtained and LMUK represents a square.

| FM=14-(3+3)=8cm
Now, areaof AAOB ==X AB x 0D +—14cm
1 2] /3 cm
4 14 cm

.. Required area of segment «» Area of sector OACB
— Area of AAOB 3 //
pa Ci}l'l / k4

(452 __“/3) So. the side of the square must be 4 cm and the radius
_ 441 of each semidircle at both ends must be 2 cm
h (-ﬁ62 4 UB) -. Area of square JKUM = (side of square)®
= 462 -190.73 = 27127 cm’ w (4)% w16 cm?
2
4, The area of a mllnc:-r E.ng‘nent of angle 6 (In degrees) and area of semicircle _mre E(Z)E: > e’
in a drcle of radius ris given by 2 Z
| n@ —lSiI'IB 2 ~. Area of four semicircles =4 x 2 n=8n
|360° 2 -8x3M=2512cm’

~. Area of unshaded region = Area of square JKLUM
n {3-”* x60° 1 siHED”}(IS)Em‘? + Area of four semicircles

= e
3e0° 2 =16 + 2512 = 4112 cm?
Long Answer Type Questions
A3 Bl e g

= TR 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.

wi E] %225 crr

| 6

- A=(0.5233-0.4325)225cm? @

=225 x 0.0908 cm? = 2043 cm? A\/ B
Area of the major segment

= Area of the clrcle — Area of the minor segment P
s (314 x (15)% - 20.43) cm? = (706.5 — 20.43) cm? (I) Length of the arc APB
2 o
=680.07em e =X 21 = 600x2x£x21ﬂn=22cm
5. (i) Let [ be the total length of the silver wire. Then. 360 360 7

(ii) Area of sector OAPB

; .35
(=G f f th le of radius —
ircumference of the circle of radius —mm 5 5 GOF 30

i x =% 21x21cm? = 231em’
+ Length of Ave diameters 360 360° 7
— = 2nx£+5x35 mm (iii) Area of the segment APB = {—%—%sine}rz
2

22 60° 1 . 2
[2:{%;{% 175}'hm=2E!5mrn {7 BGDQ-—ESHHED }xZ]xZ]Em



(1 1 4B "
= fem— X —— X 21 21 Cm
2 2:"2]}‘ 8

m 4 11x2]——£—3-x21><21lucr1‘12

={23]m£|41xt?32}cm2

= (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.,
fingeon . 28
OA r
= AB=rtan® (1)
Again. in right-angled AOAB.
cosB = L -
OB OB
= OB =rsec® (2)
Then. PB=0B—-0P=rsecO-r -(3)
Now. length of arc AP (minor)
B s - _(4)

—] 2]'[," —
360° 180
. Perimeter of shaded region

= AP+ AB + PB

XMr+rtan+rsec—r

o

ol

o

1)

Hence proved.

=r(tanB+seco + 1

. 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 cdrcles are |oined to
one-another by a line segment. Since. the radius of
each circle is 7 cm.

AB = 2 x radius of circle

=2x7=1om

= 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 S0°.

.

. Area of sector with central angle A = r

360°
(- ZA=/B=sC=,D=90%

_49 22 _154 _77
477 4

=385 cm?

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

4. Given. length of the side of square lawn ABCD = 56 m

~. 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’ = OA? + 0B’
(from Pythagoras thearem)
= (56)2 = ){2 + )s’z
>  56x56=2¢ = x*=28x56 (1)

6
o rz
Now, area of sector AOB ETE XM

o 2

S 360°° 7

:&xz—?zxzexﬁﬁ

(from eq. (1))
1
and area of AAOB = 3 =x0A x0B

=%xx><x (- £AOB = 90°)

x?‘:%xZBxEE

- |
2
(from eq. (1))

- Area of flower bed AB = area of sector AOB
—area of AAOB

x%xZBxSG-——%xZBxSE

x 2B x56 x[%—Z)

.
4

& —

=i><2I3:wc56:»:E
4 7

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

=2x%x25x5ex$ - 896 m?

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

~+ Tangent is perpendicular to the radius through the
point of contact.

2 /0AP =9390"
Now. In right AOAP,
OA 5 ]
C0SB=—=—m o— - 0OP =10 cmn. glven
OoP 10 2 ( 5 )
= cos 0 = cos 60°
= 0= 60°

-+ If two tangents are drawn from an external point

to a circle. then both tangents subtends equal angles
at the centre of the circle.



2 ZA0B » 60° + 60° » 120° ~(1)
Reflex ZAOB = 360° - #AOB = 360° - 120° = 240°,

. Length of the belt that is still in

Contact with the pulley « ADB = Length of major arc

» Reflex £AOB -
360°
_ 240° 62.8 _
RETE ><2><31£n><5—-—3 2093 cm
Again. in right-angled AOAP.
o AP . AP
sin 60 0P~ 10
3 _AP _Y3x10 _
> =15 — AP = 5 - 5/3 cm

Now. area of AOAP

= %x Base x Height = ;—x AP x OA

1 25 = 2
— X X 5w ==

S 5/3 x5 5 /3 cm

, 25 J3

. ar (AOAP) = ar (AOBP) = > 3 cm?

Now. area aof minor sector QACB

<

= X
360°

_ 1207
=360 314 x (5)?

7’535 = 26T

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

= 25(173) = 2617 = 4325 - 2617 = 17.08 cm?
Hence. the length of the belt that is still in contact
with the pulley, Is 20.83 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 E’hn:rn b —ancm
-3 -2
c 60cm d. é},—&-tm

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

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

2In > 25 2
—Cm —cm
2 ¢ b. 3
C 25ncm? d. %Emz

Assertion and Reason Type Questions

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

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

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

.

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
Q5.

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_

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

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

Q6.

Case Study Based Question

Q9. Gayairi have a triangle 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 o graze in the field, as shown in the
figure. Sides of the trangle field are 25 m, 24 m
and 7 m.



24 m

(Buffalo) B C (Horse)

7m
Based on the given information, solve the following
questions:

(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

Q 10. If the figure is a sector of a circle of radius 7 cm,
what Is the perimeter of the sector?

A B

E
QL In the figure, ABCD is a trapezium with
AB | DC, AB = 18 cm, DC = 32 cm and distance
between AB and DC is 14 cm. If arcs of equal radii
7 cm with centres A, B, C and D have been drawn,
then find the area of the non-shaded region of the
figure.

Short Answer Type-l Questions

Q12. The length of the minute hand of a clock is
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

Q 14. If achord 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 plece 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 & =7

Long Answer Type Question

Ql6. In the adjoining figure,
three circles of radius
2 cm 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 reglon in AABC.




