Areas Related to Circles

e Area of sector:
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Area of the sector of angle ~ 360° , where r is the radius of the circle.
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e Areaof quadrant:

2
a | |
T [H:QD":} F =_]
Area of a quadrant of a circle with radius r = 4 360° 360° 4
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« Areaof asemicircle ~360° ™ — 2
e Length of an arc:
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Length of an arc of a sector of angle 360° , Where ris the radius of the circle
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Perimeter of a Sector = |+2r



Area of the segment of a circle

Area of segment APB
= Area of secdor QAPB — Area of AOAB
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Example:
In the given figure, the radius of the circle is 14 cm, and BPOQ = 60°. Find
the area of the segment P XQ.

Solution:



Area of segment PX() = Area of secior OPX() — Area of AOP(Q) —_({1)
Area of sechor OPXQ)

_ 5% ax14x14 cm? Area of secior of angle & and radins r = G
360° 360

= lxg x14x14 cm?
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In AOI), we have
OP =00 [radki of the same cirde]

= 0M) = ZOQP = %(180—60")=60"
AOQPQ)is an equilateral iriangle.

Areaof AOPQ = %x{]tl)zunz

=49«,|'§ cm?
- From (l),AmatfsegmthXQ=(¥—49\ﬁ)lmz

« Areas of Combination of Plane Figures
Example:
In the given figure A, B, and C are points on the circle with centre O,
such that
£AOB = £AOC = £BOC. If the radius of the circle is 28 cm. Find the
area of the shaded region.
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Solution:
Area of the shaded region = Area of the circle — Area of AABC

Area of the cirde = xx(Radius)’ = ?xiﬂxiﬂ em? =22x4x28 cm?



Since ZAOB = /BOC = AAOC
ZAOR + FBOC + ZAOC = 3607

= A0B = /BOC=/A0C= %)(360":120"

ki can be easily shown that

AAOB = AAOC = ABOC
=AB=BC=CA

. AABC is an equilateral tnangle
Draw OP L AB

Then, in AOAP and AOBP, we have
Z0OPA = FOPB =90°

OA = 0B [radi of the same circle]

OoPr =0OP [common]

SAQAP = AOBDP [ty RHS congruency criterion]
= A0P = /BOP [CPCT]

S2BOP = %xl?.ﬂ": 60"

Now, 12 — Sin 60° — 3
oB 2
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_-_PB = ?ng:l""\ﬁ
~AB =AP +PB=2PB =2x143=283 m

- Areaof AABC = %x(sitk)z :%xmﬁxﬁﬁ cm? = 7x28x 33 cm?
Thus, area of the shaded region
= (22x4x28-7x28x3.3) cm

=23(83—21\.'5) cm?



