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Worksheet on Circles and Its Area

1. If three circles, each of radius 10 cm touch each other externally, then what is the
approximate area of the shaded portion?

a. 18cm?
b. 14 cm?
c. 20 cm?
d. 16 cm?

2. AB and CD are two chords towards one side of its centre. AB || CD and the distance
between the chords is 1 cm. If AB =10 cm and CD = 8 cm, then what is the radius of the

circle?

a. V42 cm
b. V47 cm
c. V41 cm
d. V43 cm

3. In the given figure, AC is the diameter of the circle. ED is a chord parallel to AC. If
2CBE = 37°, then what is the value of ZDEC?
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37°
53°
45°
47°

ap oo

4. If the area of a sector of a circle of radius 30 cm is 90 1 cm?, then what is the length of
the corresponding arc of the sector?

a. 61Tcm
b. 60 1T cm
c. 8mcm
d. 36 Tcm

Copyright © CREST Olympiads 1 www.crestolympiads.com


http://www.crestolympiads.com/
https://www.youtube.com/redirect?event=channel_description&redir_token=QUFFLUhqa2g5MlhLWFNlS24yNV9kZ3lYZGpfbFR6MW9Md3xBQ3Jtc0trVnAzUGExbmdPRHNHdUlmT0RFRDBTY3o3QzhmRThSeVBCajdfbU5qcnV1WFAtRTFsVUdUQlJHUElwU2xRS0VEVkhIUnZqQUVNZHl5d3BKT2M0NGZSZ2tIMjA5cy1YM1lzRmdEaG9RM3NNa0dQWjRwcw&q=https%3A%2F%2Fwww.facebook.com%2Fcrestolympiads

5. In the figure, if PA and PB are tangents to the circle with centre O such that LAPB =
30°, then what is the value of ZOBA?

A CREST

a. 25°
b. 15°
c. 75°
d. 35°
Answer Key
1. d-16.cm?

Explanation: We are given that three circles of radius 10 cm touch each other externally.
Join the centres of each circle.

After joining the centres, we get an equilateral triangle of side 20 cm (since the radius of each
circle is 10 cm)

We know that each angle in an equilateral triangle measures 60°.

Thus, we'll have the figure as shown below

CREST

Area of Shaded region = Area of Equilateral Triangle OAB - Area of 3 sectors of angle 60°

We know that

1%

3

Area of an equilateral triangle = "

x (side)?
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Area of the sector of angle 8 = %go x 112
Thus,

Area of Shaded region = Area of Equilateral Triangle OAB - Area of 3 sectors of angle 60°
=2 x (20)% - [3 % a0 x % x (10)]

=§xwm—wx%ﬂ%xmm

=100V3 - [V5 x 224 x 100]

= (100 x 1.73) - ['% x 100] [Since V3 = 1.73]

=173 - 157 (approx)

= 16 cm? (approx)

Area of shaded region = 16 cm? (approx)
2. c-V41cm

Explanation: Let O be the centre of the circle.

Let the perpendicular from O cut the chord AB at P and chord CD at Q respectively. Join OA
and OC.

The figure is shown below
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We are given that AB = 10 cm and CD = 8 cm

We know that the perpendicular from the centre of a circle to a chord bisects the chord.
Thus, AB = 2AP and CD = 2CQ

— AP =5cm

—CQ=4cm

Let r be the radius and OP be x cm

In AAPO,
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Using Pythagoras theorem,
— (OA)? = (OP)? + (APY?
— (1)? = (x* + (5)°
—-rr=x2+25...(1)

In ACQO,

Since PQ=1cm
0Q=0P +PQ
—->0Q=x+1

Using Pythagoras theorem,
— (OC)* = (0Q)* + (CQ)?
— (%= (x+1)?+ (4)?
—>r’=x?+2x+1+16
—rP=x2+2x+17 ... (2)

From equation (1) and (2)
- X2+ 25=x>+2x+17
-S> X2-x2+25-17=2x
— 8 =2x

—X=4cm

Substitute x =4 cm in equation (1) to find the value of r
—r2=(4)2+25
—r2=16+25
—r2=41
—r=v41cm
3. b-53°
Explanation: Join AE, BE and CE.
Let DEC be 6.

Consider the figure below,

CREsT

We know that AC is the diameter and an angle in a semicircle is a right angle.

Thus, ZABC = 90°
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We are given 2CBE = 37°
£ABE = £ABC - «CBE
=90° - 37°
= 53°
2ABE =53°

We know that angles in the same segment of a circle are equal.
2ABE = 2£ACE =53°

We are given that AC || ED,
¢ACE = «DEC
<DEC = 53°

4. a-6T1CM
Explanation: Let the central angle be 6.
We know that

Area of the sector of angle 8 = %go x 112
—- 90 T= %60 X 'IT(30)2
— 90 = %go x (30)2

360 X 90

" 30x%30
— 0 =36°

We know that the length of an arc of a sector of angle 6 = %4y x 211
Thus, length of the corresponding arc of the sector = %45, x 211 x 30
= V4o x 601

=61

Length of the corresponding arc of the sector = 6 Tr cm
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5. b-15°
Explanation: Join OA, OB and AB.
OA and OB are the radius of the circle.

Consider the figure shown below

CREST

W

Given PA and PB are the tangents.

We know that the lengths of tangents drawn from an external point to a circle are equal.
— PA=PB
— +«PAB = 2PBA [Angles opposite to equal sides are equal]

We know that the sum of all angles of a triangle is 180°.

Thus, in APAB,

— «PAB + «PBA + £APB = 180°
— «PAB + 2PAB + 30° = 180°
— 2/PAB = 180° - 30°

— 2/PAB = 150°

— £«PAB =150°/2

— «PAB = «/PBA=75°

We know that the tangent at any point of a circle is perpendicular to the radius through the
point of contact.

— 2PBO =90°

— «PBA + £LOBA = 90°

— 75° + LOBA =90°

— £OBA=90°-75°

— £OBA =15°

More Questions Coming Soon — Keep Learning!
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