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5.1 Radian Measure

A degree is an arbitrary measure of an angle which comes from the idea that once there was 
believed to be 360 days in a year.

A radian on the other hand is not arbitrary as it represents that angle such that a single unit ensures 
a sectors arc length is equal to the radii.

Therefore, as circumference is 2𝜋𝑟 it follows that 

360° = 2𝜋 radians
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Sketch the graph for 0 ≤ 𝑥 ≤ 2𝜋 of 𝑦 = sin 𝑥



Worked Example
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Sketch the graph for 0 ≤ 𝑥 ≤ 2𝜋 of 𝑦 = cos 𝑥



Worked Example
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Sketch the graph for 0 ≤ 𝑥 ≤ 2𝜋 of 𝑦 = tan 𝑥



Worked Example
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Sketch the graph for 0 ≤ 𝑥 ≤ 2𝜋 of 𝑦 = cos 𝑥 +
గ

ଶ



Worked Example
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Sketch the graph for 0 ≤ 𝑥 ≤ 2𝜋 of 𝑦 = cos 𝑥 + 𝜋



Worked Example
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Sketch the graph for 0 ≤ 𝑥 ≤ 2𝜋 of 𝑦 = sin 2𝑥

Ex 5A & 5B pgs 116 & 118



5.2 Arc Length
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Worked Example
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A triangle 𝐴𝐵𝐶 is such that 𝐴𝐵 = 8 𝑐𝑚, 𝐴𝐶 = 11 𝑐𝑚 and ∠𝐵𝐴𝐶 = 0.7 radians. 
The arc 𝐵𝐷, where 𝐷 lies on 𝐴𝐶, is an arc of a circle with centre 𝐴 and radius 8 cm. 
A region 𝑅, is bounded by the straight lines 𝐵𝐶 and 𝐶𝐷 and the arc 𝐵𝐷.
Find the perimeter of 𝑅
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Page 34

A sector of a circle of radius 15 cm contains an angle of 𝜃 radians. Given that the perimeter of the sector is 42 cm, find the value 
of 𝜃



Worked Example
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The perimeter of a sector OAB is four times the length of the arc AB. Find the size of angle AOB

Ex 5C pg 121 Qs 8+



5.3 Areas of Sectors and Segments
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A circle, centre O, radius 5.2 cm has a minor sector OAB where the arc AB subtends an angle of 0.8 radians at the centre of the 
circle.
A segment is enclosed by a chord AB and the arc AB.
Find the area of the segment.
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The area of the minor sector 𝐴𝑂𝐵 is 28.9 cm2. Given that ∠𝐴𝑂𝐵 = 0.8 radians and O is the centre of the circle, calculate the 
length of the radius



Worked Example
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A sector of a circle of radius 55 m and perimeter 176 m.
Calculate the area of the sector
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The diagram shows a sector of a circle. Find the area of the shaded segment.



Worked Example
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OAB is a sector of a circle, centre O, radius 4𝑚.
The chord 𝐴𝐵 is 5m long.
Find the area of the segment.



Worked Example
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AB is the diameter of a semicircle, centre O, radius 𝑟 cm. 
C is a point on the semicircle.
<BOC = 𝜃 radians.
Given that the area of ∆AOC is three times the segment enclosed by CB, show that 3𝜃 − 4 sin 𝜃 = 0
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OAB is a sector of a circle, centre O, radius 9 cm and angle 0.7 radians. 
C lies outside the sector.
AC is a straight line, perpendicular to OA.
OBC is a straight line.
Find the area of the region bounded by the arc AB and the lines AC and BC



Worked Example
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OPQ is a sector of a circle, centre O, radius 10 cm where <POQ = 0.3 radians.
The point R is on OQ such that the ratio OR:RQ is 1: 3
A region is bounded by the arc PQ, QR and a line RP.
a) Find the perimeter of the region
b) Find the area of the region

Ex 5D pg 126 Qs 4+
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5.4 Solving Trigonometric Equations

Recap example:
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Solve in the interval 0 ≤ 𝜃 ≤ 2𝜋:

sin(𝜃 −
𝜋

4
) =

1

2



Worked Example
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Solve in the interval 0 ≤ 𝜃 ≤ 2𝜋:

sin 3𝜃 =
3

2
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Solve in the interval 0 ≤ 𝜃 ≤ 2𝜋:

sinଶ 𝜃 =
1

4

Ex 5E pg 132 Qs 5-6
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Solve in the interval 0 ≤ 𝜃 ≤ 2𝜋:
2sinଶ 𝜃 − 5 sin 𝜃 − 3 = 0



Worked Example
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Solve in the interval 0 ≤ 𝜃 ≤ 2𝜋:
5sinଶ 𝜃 − 2 sin 𝜃 = 0



Worked Example
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Solve in the interval 0 ≤ 𝜃 ≤ 2𝜋:
5 cos 𝜃 𝑠𝑖𝑛𝜃 + 2sin 𝜃 = 0
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Solve the equation 17 cos 𝜃 + 3 sinଶ 𝜃 = 13 in the interval 0 ≤ 𝜃 ≤ 2𝜋

Ex 5E pg 132 Qs 7+



5.5 Small Angle Approximations
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These are derived from series found in Further Maths (and 
the formulae booklet) where you only take the first few 
term(s)

*these are given in formulae booklet



Notes
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When 𝜃 is small, find the approximate value of:
a) ୱ୧୬ ଶఏା୲ୟ୬ ఏ

ଶఏ

b) ୡ୭ୱ ସఏିଵ

ఏ ୱ୧୬ ଶ

c) sin 5𝜃 + tan 2𝜃 − cos 2𝜃
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Find the percentage error when calculating the value of cos(0.246  𝑟𝑎𝑑) using the small-angle approximations.
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When 𝜃 is small, find the approximate value of:
1 − 2 tan 𝜃 − 4 cos 2𝜃

tan 2𝜃 + 1

Ex 5F pg 137 Qs all
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2023 P1
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Past Paper Questions
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Past paper practice by 
topic.  Both new and old 
specification can be 
found via this link on 
hgsmaths.com 



Summary of Key Points
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Mixed ex pg 135  and BSG P. 41


