MATHEMATICS « CLASS 10

CHAPTER 11

Areas Related
to Circles

CHAPTER NOTES
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SECTORS, SEGMENTS AND REGIONS

CIRCLE BASICS (Recall)

Circumference of a circle
C=2nr
Area of a circle

A=mr?

DEFINITIONS

Sector: A region bounded by two
radii and the corresponding arc.

Segment: A region bounded bg a

chord and the corresPonding arc.

MINOR VS MAJOR

Minor: central angle less than [80°

Major: reflex angle greater than 180°

Unless stated otherwise, sector or

segment uSuallg means the minor one.

Major arc AB (> 180°)
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Major sector AOB
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Minor sector AOB

¥ Minor arc AB (< 180°)

OA and OB are radii; ZAOB = 6.
0°< 0 < 180°
A sector uses two radii; a segment uses a chord.

MINOR SEGMENT
Bounded by chord AB

and minor arc AB.

g Minor arc AB

[ Major arc AB

MAJOR SEGMENT

Bounded bg chord AB
and major arc AB.




ARC LENGTH AND SECTOR AREA

IDEA: FRACTION OF A FULL CIRCLE
e A full circle has 360° at its centre.

The circumference of the full circle

is 2mtr and the area is Tr2. Oe

* A sector with central angle 6° is

part of the full circle.

e All the measures in the sector are
the same fraction of the full circle. Area

SECTOR DIAGRAM

e O is the centre of the circle.

® OA and OB are radii of length r.
* LAOB = 0° is the central angle.
 The arc AB has length L.

UNITS
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o Arc length (L, L) has units of length: cm or m.

e Area (sector or major sector) has units of area: cm? or m
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Full circle (360°)

Circumference = 2mr
Ere
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MINOR SECTOR (central angle 6°)
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Fraction =
raction 360° J
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Arc length L=

6
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Area. of sector =
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Perimeter of minor sector = 2r + lj

MAJOR SECTOR (central angle 360° - 6)

r

Fraction = Mj

L 360°
] ===
; 360° -6
L Arc length (major) L = X 21tr l
[ : _ _360°-6 2 |
LArea. of major sector = e 7tl”J
___________________________ 5

\s  Remember: Minor sector uses 6.

Major sector uses 360° - 6.
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MINOR AND MAJOR SECTOR AREAS

EXAMPLE - Sector of Radius 4 cm and Angle 30° Y Mmor_secﬁ; area (6 = 307)
Find the minor-sector area and corresponding ed = 360° Bl
major-sector area. forr = 4 cm, 6 = 30°, — 3—36% x 3.14 x 16
using T = 3.14. _ 30 x 3.14 x 16
® A sector of a circle is the region enclosed by I Minor B 360
two radii and an arc. N o~ Sector = l2356 cm?
® The minor sector is formed by the smaller (30°) s ATG
angle (6), and the major sector is formed by : . P —— g
the remaining angle (360° - 6). A 2) Area of full circle
é :
Form;fiafo_: ;;Q; if; ie‘io”' ; ,:,;'efx =S3.{l:4 x 4% =(:.l: Ztl(: 150).24 cm?
ajor-sector area ubtraction
* Here, r. = fi.om, 6. =00, 5w 2l Ma.jlor area = 50.24 -q4.l‘i = 46.05 cm?
® First, find the minor-sector area. sl o
® Then, find the area of the full circle. Mt ot Major-sector area = 46.1 cm?
* Finally, major-sector area = full circle area (330°) &Y Direct check.using B =-350°
— minor-sector area. ~ 330° =
® As a direct check, compute the major-sector Bhes 33%?; o
area using 6 = 330°. = 360 Skl

= 46.05 cm* V
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