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Section 1: Detailed Concepts, Formulas & Circular Geometry

Tz 1: faga staurony, ¥ Ud g santata
11.1 Review of Perimeter & Area of a Circle / 11.1 g1 T URHTT Qa &ithet — YeRTaeAteh

[English Theory]: « Perimeter (Circumference): The distance covered by travelling once around a circle:
Circumference = 2mr = nd.
o The Number mt: The ratio of circumference to diameter is a constant denoted by 1t (an irrational number with

approximate rational value 22/7 or decimal 3.14159...).
« Area of a Circle: Area = ntr2.
o Area of a Semicircle: 1/21'[I’2; Area of a Quadrant: Varr2.

« Area of Circular Ring (Concentric Circles of radii R and r): n(R? - r?).

[6& Rgia]: « alRmmg (aRf): g9 & 9RT 8k U IR I & 7 & 718 g alkfd = 2nr = nd|

o TEgT n: IR 3R Y 1 SIgUTd Ted Ueh STeR gidT & o 1 & e ahed € (ST T, STt | 22/7 S7at 3.14) |
o <1 T SFAB: &A% = Tr|

o 37efT 1 B! vomir?: aqufer (Quadrant): Vamur? |

« TR g (Ring) & 8wt (R - r?))

11.2 Areas of Sector and Segment of a Circle / 11.2 g 3R gods & &hd

[English Theory]: « Sector of a Circle (A=a@=): The portion (or part) of the circular region enclosed by two radii
and the corresponding arc.

1. Length of an Arc of a sector of angle 6:

1=(6/360°) x 2mr.

2. Area of Minor Sector of angle 6:

Area = (0/360°) x r2 (or Yo x| xr).

3. Area of Major Sector:

Area = nir2 - Area of Minor Sector = [(360° -0)/360°] x nr2,

» Segment of a Circle (g51@s): The portion of the circular region enclosed between a chord and the
corresponding arc.

1. Area of Minor Segment:

Area of Minor Segment = Area of Minor Sector — Area of AOAB.

* For LAOB = 60°: Area(aOAB) = (V3 / 4)r2 (Equilateral triangle).

« For ZAOB = 90°: Area(aOAB) = Var? (Right-angled triangle).

« For any angle 6: Area(aOAB) = 6r? sin 8.

2. Area of Major Segment:

Area of Major Segment = nr? - Area of Minor Segment.

[&€ Rgia]: « Asa@s (Sector): & fHursit iR d1d 91U T foRT gARR &5 &1 W
1. =g &Y #iarE (Arc Length): | = (6 / 360°) x 21r|

2. oy Preads &1 &awe: (0 / 360°) x Tr? (37T Ve x | x 1)
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3. & Prsuwds &1 e nr? - Y Rsads &1 dw|

« gEs (Segment): e SitaT 3R T 10 & 9 feRT gaTeR &
1. 1Y JIES T Sk = PAsuEs &1 &% — AOAB &1 8% |
+ ZAOB = 60° g% T: A0AB &1 85thet = (V3 / 4)r2|

o+ ZAOB = 90° &% TR: A0AB &1 &5t = Var?|

2. & g 1 el = Tr? - WY JEEE HI A |

Ex 11.1 Q4-Q7: Minor Sector & Minor Segment Ex 11.1 Q8: Grazing Area in 15 m Square Field
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Fig 11.1: Minor Sector & Segment Geometry (Sector — Triangle OAB) and Grazing Area in 15m Square Field (Ex 11.1 Q8) — TYBA
Coaching Centre

Section 2: Textbook Solved Examples with Step-by-Step Bilingual Solutions

T 2: USIYEaE & Ot gt fohg g 3IqreRon (fasga wRueg &)

Textbook Example 1: Sector of a Circle of Radius 4 cm and Angle 30° / 3&1g30T 1: 4 cm 341 il 30° it aed
Breuds &1 eawe

[Problem - ENI: 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 it = 3.14).

[w21 - HI]: =31 4 cm a1et gk g« & Psads &1 &he 71a fifSig, e stor 30° 81 @1y &, d@wa & Psads & sewa
ot ira hRKT (1 = 3.14 &1 AT ifSg) |

Step-by-Step Solution (English):

Givenr =4cm, 6 = 30°

Area of minor sector = (8 /360°) x mr? = (30 / 360) x 3.14 x 4 x 4 = (1/12) x 314 x 16 = 50.24 / 12 = 4.19 cm?

(approx).

Area of corresponding major sector = nr? - Area of minor sector

=314 x 16 - 419 = 50.24 - 419 = 46.05 cm? (or (330/360) x 3.14 x 16 = 46.1 cm?).

RS & (fE):

ggfr=4.cm, 8 = 30°

g g &1 et = (30/360) x 3.14 x 16 = 419 cm?|

&l Brsuds &1 &thel = 3.14 x 16 - 419 = 46.05 cm?|

Textbook Example 2: Area of Segment AYB with r = 21 cm & Angle 120° / I&1g<u1 2: 21 cm =3 3R 120° wior
aret g AYB T Sthel
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[Problem - ENI: Find the area of the segment AYB shown in Fig. 11.6, if radius of the circle is 21 cm and LZAOB =
120°. (Use 1t = 22/7)
[or21 - HI]: 3rrepfar & &21fQ 71Q geids AYB a1 &9t AT hifSrg, afg g=1 il Bsam 21 cm g 9k LAOB = 120° g1 (1t = 22/7
=fifsrg)

Step-by-Step Solution (English):

Area of segment AYB = Area of sector OAYB - Area of AOAB.

Area of sector OAYB = (120 / 360) x (22 /7) x 21 x 21 = (1/3) x 22 x 3 x 21 = 462 cm?.

To find Area of AOAB:

Draw OM L AB. Then OM bisects AB and ZAOB (£ZAOM = 60°).

In right AOMA: OM = OA cos 60° = 21 x (1/2) = 21/2 cm.

AM = OAsin 60°=21x (V3/2) =21¥3/2cm = AB =2 x AM = 21¥v3 cm.

Area(aOAB) = V2 x base x height = V% x 21v3 x (21/2) = 441¥3 [ 4 cm?,

Therefore, Area of segment AYB = (462 - 441v3 [ 4) cm? = (21/4)(88 - 21v3) cm2.

WutEg & (fFh):

IS AYB &1 &Fthdl = Asus OAYB & &i5thel — AOAB & &thet |
BreRgs & &9a = (120/360) x (22/7) x 21 x 21 = 462 cm?|
AOAB & OM L AB dfe= ©x: OM = 21/2 cm @1 AB = 21v3 cml
ar(a0AB) = V2 x 21V3 x 21/2 = 44193 | 4 cm?|

37d: RS o &thel = (462 - 441V3 [ 4) cm?|

Section 3: Exercise 11.1 Complete Step-by-Step Solutions (All 14 Problems)
T3 3: AeAEat 11.1 ¥ Wt 14 Ui & YUl TROEG &

Exercise 11.1 — Questions 1to 5 / U¥ael 111 — U185

[EN] Detailed solutions for Exercise 11.1 Q1 to Q5 (Unless stated otherwise, use it = 22/7).

[HI] wstraeft 111 & usi 1@ 5 d & dqof g

« Q1 (Sectorr=6cm, 8 =60°): Area = (60/360) x (22/7) x 6 x 6 = (1/6) x (22/7) x 36 = 132/ 7 cm?,

¢ Q2 (Quadrant with Circumference = 22 cm): 2nir = 22 = 2(22/7)r=22 = r=7/2 cm.
Area of quadrant = Varr? = (1/4) x (22/7) x (7/2) x (7/2) = 77 | 8 cmZ2.

» Q3 (Minute hand of length 14 cm in 5 minutes): Angle in 60 min = 360° = in 5 min, 8 = (360/60) x 5 = 30°.
Area swept = (30/360) x (22/7) x 14 x 14 = (1/12) x (22/7) x 196 = 154 | 3 cm?,

e Q4 (Chord of r =10 cm subtends 90°, t = 3.14):
(i) Minor segment = Area of sector — Area of AOAB = (90/360) x 3.14 x 100 - %2 x 10 x 10 = 78.5 - 50 = 28.5
cm?,
(if) Major sector = (270/360) x 3.14 x 100 = (3/4) x 314 = 235.5 cm?,
» Q5 (Circle of r =21cm, 8 = 60°):
(i) Length of arc = (60/360) x 2 x (22/7) x 21 = (1/6) x 132 = 22 cm.
(ii) Area of sector = (60/360) x (22/7) x 21 x 21 = 231 cmZ.
(iii) Area of equilateral A0AB = (v3/4) x 212 = 441¥3 [ 4 cm?.
Area of segment = (231 - 441v3 / 4) cm2.

Final Answer / 3¥%: Q1: 132/7 cm? « Q2: 77/8 cm? » Q3: 154/3 cm? » Q4: (i) 28.5 cm? (ii) 235.5 cm? « Q5: 22
cm, 231 cm?, (231 - 441V3/4) cm?
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Exercise 11.1 — Questions 6 to 10 / UTaeit 111 — U1 6 & 10

[EN] Detailed solutions for Exercise 11.1 Q6 to Q10.
[HI] usmastt 11.1 & %1 6 & 10 @k & dquf g=:
e Q6(r=15cm,0=60°n=3.14,v3=173):
Sector area = (60/360) x 314 x 225 = 117.75 cm?.
Area of A0AB = (v3/4) x 225 = (1.73 x 225) / 4 = 97.3125 cm?.
* Minor segment = 117.75 - 97.3125 = 20.4375 cm?2,
» Major segment = nr? - 20.4375 = 314 x 225 - 20.4375 = 706.5 - 20.4375 = 686.0625 cm?.
« Q7(r=12cm, 8 =120° it = 314, V3 = 1.73):
Sector area = (120/360) x 3.14 x 144 = 150.72 cm?.
Area of A0AB = 4 x 12 x 12 x sin 120° = 72 x (V3/2) = 36v3 = 36 x 1.73 = 62.28 cm?.
Area of segment = 150.72 - 62.28 = 88.44 cm?.
» Q8 (Horse in 15 m square field — Fig 11.1 Right, T = 3.14):
Corner of square has angle 90°.
(i) Grazing area for rope ry = 5 m: (90/360) x 3.14 x 52 = (1/4) x 78.5 = 19.625 m2.
(ii) For rope ry = 10 m: (1/4) x 3.14 x 100 = 78.5 m2.
Increase in grazing area = 78.5 - 19.625 = 58.875 mZ.
« Q9 (Silver brooch d = 35 mm, 5 diameters / 10 equal sectors):
(i) Wire required = Circumference + 5 x diameter = (22/7) x 35 + 5(35) = 110 + 175 = 285 mm.
(ii) Area of each of the 10 sectors = (1/10) x (22/7) x (35/2)2 = 385 / 4 mm? = 96.25 mm?,
+ Q10 (Umbrella with 8 equally spaced ribs, r = 45 cm):
Total area of flat circle = (22/7) x 45 x 45 = 44550 / 7 cm?.
Area between two consecutive ribs (1 of 8 sectors) = (1/8) x (44550 / 7) = 22275 | 28 cm? (approx. 795.54

cm?).

Final Answer / 39%: Q6: 20.4375 cm?, 686.0625 cm? « Q7: 88.44 cm? « Q8: 19.625 m?, 58.875 m?  Q9: 285
mm, 385/4 mm? ¢ Q10: 22275/28 cm?

Exercise 111 — Questions 11 to 14 / y¥aeit 111 —ux 11 & 14
[EN] Detailed solutions for Exercise 11.1 Q11 to Q14.
[HI] wstraeft 11.1 & U=t 11 & 14 a6 & Sqof g=:

« Q11 (Two non-overlapping car wipers, blade 25 cm, angle 115°):

Area cleaned by 1 wiper = (115/360) x (22/7) x 25 x 25.

Total area cleaned by both wipers = 2 x (115/360) x (22/7) x 625 = 158125 / 126 cm? (approx. 1254.96 cm?).
e Q12 (Lighthouse sector 8 = 80° distance r = 16.5 km, t = 3.14):

Area of sea warned = (80/360) x 3.14 x (16.5)2 = (2/9) x 314 x 272.25 = 189.97 km2.
« Q13 (Round table cover with 6 equal designs, r = 28 cm, v3 = 1.7):

Each design is a minor segment with central angle 8 = 360° / 6 = 60°.

Area of 1 sector = (60/360) x (22/7) x 28 x 28 = (1/6) x 2464 = 1232/ 3 cm?.

Area of 1 equilateral a = (v3/4) x 282 = (1.7/4) x 784 = 333.2 cm?.

Area of 6 designs = 6 x [ (1232/3) - 333.2] = 2464 - 1999.2 = 464.8 cm?.

Cost of making designs at ¥ 0.35 per cm? = 464.8 x 0.35 = ¥ 162.68.
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« Q14 (Area of sector of angle p and radius R):
Area = (p / 360) x R? = (p / 720) x 2mR?% = Option (D).

Final Answer / 3%=: Q11: 158125/126 cm? » Q12: 189.97 km? * Q13: 162.68 * Q14: Option (D)

Section 4: Chapter Summary & Key Circular Formulas

YT 4: IFATT TR T TG T X
Quantity Formula f&é faaror
Arc Length | = (8/360°) x 2mr Breads & 9y f Farg
Sector Area A = (8/360°) x Tir2 Beads &1 dtha
Segment Area Asector = Atriangle oY gads = Beads - Be
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