M easuring Anglesin Radians

“A radian is the angle subtended at the centreadfcde by an arc length whose length is equal to
that of the radius of the circle”. This meansdiaa is the angle formed when the arc length and

the radius are the same.

The number of radians in a circle = length of ainderence
Length of radius
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Changing Degr ees to Radians

Rule:-  Multiply by ——
180°

Example 1. Convert 45° to radians

45 x -1 = 45n Leave your answer in
180 180 terms of n unless asked

for more accuracy

Example 2. Convert 75° to radians, give your answe2gso

180 180
= 1.308996
= 1.3 (&)

Changing Radians to Degr ees

Rule: Multiply by@
11t
27
Example 1. Convert? radsto degress
2n 180
3 LA

= 120

Example 2. Convert 20-f to degrees

2.1 x 180 _ 1503
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Finding Arc L engths

The length of an arc is always proportional todhgle at the centre of the arc and the radiuseof th
arc. So, if 2 arcs have the same radius but onarasgle twice the size of the other, it means one
arc length will be twice the size of the other.
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Formula for finding an arc length: + = r@ wherk = arc length,
r = radius
0 = angle at the centre
Why?
1 _6 Length of arc = angle at the centre
oM 21 Circumference  total angle at centre
(xom) 1=20 T T
21
| =10 Ratio of sides = Ratio of angles
Example 1. Find the length of the arc ABC.
=16 r=>5me0-= 2n P
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| = 5 x E
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1 =297 or 10.48m
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Example 2.

Example 3.

Find the radius of the sector ABC
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An arc AB or a circle, with centre o andiuasdr cm, subtends an angletof
radians at O. The perimeter of the sector AOB ¢sP

Express r in terms &k

p = (2 x radius) + arc length

p=2r+r0
Bro=r
2



Finding the Area of a Sector

Formula for area of a sector ig, = 1 r29 wherer = radius, 6 = angle at centre

2
Why?
A _ 86 _
— = Area of Sector = angle at the centre
w21 Area of circle total angle at centre
( x 1r’) A:ixnr2
I
2 1 Ratio of areas = Ratio of angles
A="2 ora==r"8
2 2

NB. If the question gives the angle at the centdeigrees it must be changed to radians

Find the area of the sector ABC, where /JABC = L and r = 2cm,

Example 1.
3
give your answer in termsof 7
"

A =lr26 where r = 2cmg =1

2 3
A = 1 X 2 X2 X% I

2 3
A= 2—T[cm2



Example 2. Find the area of the sector ABC, where /[JABC = 60° and r = 8cm, giveyour answ

60° = 60 x ——
180
-
3
Azlrze whereezE ,r = 8cm
2 3
| em
A=1 x8><8xE
2 3
A= 320
3

A = 33-5cm’ (25)



Finding the Area of a Segment

Formula for the area of a segment:-

Azlrze—erSine

2 2
or A= 1 rz(e — sinB) where r = radiusp = angle at centre
2
Why?
Area of segment = Area of sector — area of agiean
12 12 . v
A==r6-=r"sind %
2 2 L
9 ?
asaandb = rOab=r’ vl
7
A :lrze—érzsine
2 2
Example 1. Find the area of the shaded segment.

A= 1 r2(9 — Sirb) where r = 9cm and =
2

A=lxo [T _gpnlt
2 6 6

A = 40-5x (0-023598775)
A = 0-95575 (5)




