(MATHS) AREAS RELATED TO CIRCLES
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DPP - 04
CLASS - 10th
TOPIC - FORMULA BASED QUESTIONS

AB is a chord of a circle with centre O and radius 4 cm. AB is of length 4 cm and divides the

circle into two segments. Find the area of the minor segment.

A chord PQ of length 12 cm subtends an angle of 120° at the centre of a circle. Find the area of
the minor segment cut off by the chord PQ.

A chord of circle of radius 14cm makes a right angle at the centre. Find the areas of minor and

major segments of circle.
A chord 10 cm long is drawn in a circle whose radius is 5V2 cm. Find the area of both segments.

A chord AB of circle, of radius 14cm makes an angle of 60° at the centre. Find the area of minor

segment of circle.

Find the area of minor segment of a circle of radius 14 cm, when the angle of the corresponding

sector is 60°.

A chord of a circle of radius 20 cm sub tends an angle of 90° at the centre. Find the area of the

corresponding major segment of the circle.
(Usem=3.14)

AB is the diameter of a circle, centre O. C is a point on the circumference such that £ COB = 6.
The area of the minor segment cutoff by AC is equal to twice the area of sector BOC.Prove that
sin Q COSQ =T l—i

2 2 2 120°

A chord of a circle subtends an angle 6 at the centre of circle. one the area of the minor

segment cut off by the chord is one eighth of the area of circle . prove that 8

g. COSQ+ = il
2 2 45
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Sol.1

We know that the area of minor segment of angle 8 in a circle of radius r is,

A= ﬂgo — singt:@sE 7
360 2 2

It is given that the chord AB divides the circle in two segment.

A e —" H

We have OA=4 cm and AB=4 cm. so,

AB

= —cm
2

=2cm

Let FAOB = 28. Then,
£LAOL = ZBOL

=40

InAOL A We have

AL

510 OA

b | = | B0

8 —sin 1=
= 30°
Hence, ZAOB = 60°

Now using the value of r and &, we will find the area of minor segment

A= ﬂ — sinﬂcasﬂ x4 x4
360 2 2
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% 16

e 16}

We know that the area of minor segment of angle @ in a circle of radius r is,

8 5] 7]
A= W—"—Sin —cos — S’
360 2 2

mw
= {E — sin 30°cos 30°

_ 16 x 7
- 6

1
— %
2
8
= {?ﬂ — 4\/5}(:?112

N —
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Sol.2

It is given that the chord PQ divides the circle in two segments.

Since ZPOQ = 120°

ZPOL = ZQOL
= 60"

In AOPQ, We have

e 2L
s1n _OA
6
in60 = —
s1n OA
\/5_ 6
2 OA
12
OA=—"2
V3

Thus the radius of circle is OA = 4v/3cm

Now using the value of radius r and angle 8 we will find the area of minor segment

120° 120° 120° 2
A= { T sin cos }(4\/@)

360° 2 2

= 4{47r — 3\/§}cm2
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Sol.3

Radius (r) = 1dcm

g = 90°

= OA = OB

Area of minor segment (ANB)

= (area of ANB sector) — (area of AAOE)

e 9 1
= nx:rrr——x{JAx{JB
360 2
90 22 1
=—— x — x1d x 14 — — x 14 % 14
360 7 2

= 154 — 98 = 56cm?
Area of major segment (other than shaded)

= area of circle — area of segment ANB
= 7r? - 56
22 14 = 14 - 56
=— X L —
T
=616-56

= 560 cm?.
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Sol.4
Given radius = r = 5v/2 cm = OA = OB

Length of chord AB = 10cm

In ACAB, OA = OB =5v'2 cm AB = 10cm
2 2
OAM4H¥=(ME)+(ME)=40+M=4Mh4ABF

Pythagoras theorem is satisfied OAB is right triangle
6 = angle subtended by chord = #/AOB = 90°
Area of segment (minor) = shaded region

= area of sector - area of AOAB

6 2
=—— X 7ar°— —x 0A % OB
360
a0 22 1
= X — 5\/5) — = x 5vV2 x 5v2
360 7 ( 2
275 100
= T em
Area of major segment = (area of circle) — (area of minor segment)
2 100
= Tr -
7
22 2 100
=— X En/ﬁ) — —
T ( 7
_ 1100 100
T 7
1000
=——cm

7
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Sol.5

.--C'!-‘:u |
¥ b '\'_‘u_' ."I

d | ¥ J

.-HI‘ 1.. _Il. 1. :1__;

E

Given radius (r) = 14cm = OA = OB

6 = angle at centre = 60°

In AAOB, £A = £B  [angles opposite to equal sides OA and OB] = x
By angle sum property £A + £B + 20 = 180°
x+x+60°=180°=2x =120° = x = 60°

All angles are 60°, OAB is equilateral OA = OB = AB

Area of segment = area of sector — area Ale OAB

6 VL]
= S AB
360° <™ 1 < )
60 22>«:1-¢1><14—ﬁ>-<11f-1>-<14
“360 7 4
_ 308
— 49+/3
308 — 1473
— 3 CITL

Sol.6

6 ., .. 6 8

Area of the minor segment of the circle = V2—— x 7r® — r?sin —cos —
360 2 2

60 60 60
= —— X :Ir{lfi) — {14) sin 5 Cos -

360 2
1 1 3
EPIC) BV S L
6 2 2

(3”3 — 19V3 )m
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Sol.7
7 6’ Z
We know area of minor segment of the circle is A = 7 sin—cos — br?
360 2 2
x 90° 90 90
S A={1"" _sin"—cos— (2{])2
360 2 2
T 1
= A=|-—-——=) (400
T 1) o)
Area of the major segment = Area of the circle — area of the minor segment
a w 1
= w(20)" — (400) | — — —
(20"~ (@00) |7 - 7|
T 1
= (400) [r— = + =
(@00) |x -7 + 3]
= 1142em?
Sol.8

Given AB is diameter of circle with centre O
tCOB=¢8

* m"2

o

/]
Area of sector BOC =
36

Area of segment cut off, by AC = (area of sector) — (area of AAOC)
£AOC = 180 - 8 [£AOC and £BOC form linear pair]

1806 5, w2 (abr)”
Area of sector = — Xt = — — .
360 2 360

In AAQC, drop a perpendicular AM, this bisects 2AOC and side AC.

Now, In AAMO, si AOM—AM=>' 180 — 83 _ AM
oW, 1IN , SINL = _DA sS1n 2 = R

. (i) g
= AM =R sin(90 - =) = R. cos—
2 2
oM 7] oM 8
cos £LADM :a = 005(90 — 5) = v = OM = R.sing
e 0r?

1
Area of segment = - — — E{AC x OM) [AC = 2 AM]

2 360°

or2 1 7 6‘
= - ﬂ—ro - =X (ZRcos—R sin—)
2 360 2 2 2
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5| T 8 g 8
=7 — — — — COS—Sin—
2 360 2 2

Area of segment by AC = 2 (Area of sector BDC)

2[?r 7 g ﬁ] 2[ Vi, ]
= — — cos—. sin—| = 2r

2 360° 2 2 360°
g 8 T 6 276
COS—. Sin— = — — —— — ——
2 2 360 360°
I A
2 360°
-

Sol.9

Let radius of circle = r

Area of circle = nr?

AB is a chord, OA, OB are joined drop OM 1L AB. This OM bisects AB as well as £AOB.

1 d

2AOM = ZMOB =—(0) = AB = 2AM
In AACOM, 2AMO = 90°

g AM g g
SIHE = E = AM = R. sinE AR = 2R SiﬁE

g OM #
CDSE = E = OM = RCOSE
Area of segment cut off by AB = (area of sector) — (area of triangles)

¢ 2

1
=—— ¥ ar*— —=x AB = OM
360 2
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d 1 i) a2
2[ o —. 2rsin—. R cos—]
2 2

360° 2
e 0 0
— R?|— ~ — SiN—.COoSs—
360 2 2

1
Area of segment :E{a'ren; of circle)

o| mh .0 6 1
7| ——= —sin—. cos—| = —7r
360 2
86 . 0
= — 8sin—.cos— =T
360 2 2
7 78

B8sin—.cos— + 7= —
2 w
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