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4.1 Sine Rule, Cosine Rule and Area of Triangles

These are not in formulae booklet:
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Worked Example
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The diagram shows the locations of four mobile phone masts in a field.
𝐵𝐶 = 75 𝑚, 𝐶𝐷 = 80𝑚, angle 𝐵𝐶𝐷 = 55° and angle 𝐴𝐷𝐶 = 140°.
In order that the masts do not interfere with each other, they must be at least 70m apart.
Given that 𝐴 is the minimum distance from 𝐷, find:
a) The distance 𝐴 is from 𝐵
b) The angle 𝐵𝐴𝐷
c) The area enclosed by the four masts.

T.189 9E: Qs 6+, P.72 9.4: Qs 3+



4.2 Trigonometric Graphs
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Worked Example
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a) Sketch the graph of 𝑦 = cos 𝜃 in the interval −360° ≤ 𝜃 ≤ 360°
b) i) Sketch the graph of 𝑦 = sin 𝑥 in the interval −180° ≤ 𝑥 ≤ 270°

ii) sin −30° = −0.5. Use your graph to determine two further values of 𝑥 for which sin 𝑥 = −0.5

T.194 9E: Qs all, P.73 9.5: Qs all



4.3 Trigonometric Identities

Prerequisite Knowledge

sin/cos/tan of 30°, 45°, 60°
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You will frequently encounter angles of 30°, 60°, 45° in geometric problems. Why? 
We see these angles in equilateral triangles and half squares:

1

1

2

1

2

3

sin 45° =
1

2

cos 45° =
1

2
tan 45° = 1

sin 30° =
1

2

cos 30° =
3

2

tan 30° =
1

3

sin 60° =
3

2

cos 60° =
1

2
tan 60° = 3

45°

30°

60°



Activity
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Notes

The Unit Circle and Trigonometry
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Notes

A Few Trigonometric Angle Laws
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sin 𝑥 = sin 180° − 𝑥1

180

𝑦 = sin 𝑥

30 150

We saw this in the previous chapter 
when covering the ‘ambiguous 
case’ when using the sine rule.

cos 𝑥 = cos 360° − 𝑥2
330

𝑦 = cos 𝑥

30 360

e.g. sin 150° = sin 30°

e.g. cos 330° = cos 30°

𝑠𝑖𝑛 and 𝑐𝑜𝑠 repeat every 360°
but 𝑡𝑎𝑛 every 180°

3

e.g. sin 390° = sin 30°

𝑦 = sin 𝑥

30 360 390 720

sin 𝑥 = cos 90° − 𝑥  4
Remember from the previous chapter that “cosine” by 
definition is the sine of the “complementary” angle.
This was/is never covered in the textbook but caught 
everyone by surprise when it came up in a C3 exam.e.g. sin 50° = cos 40°



Examples
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Use the ‘laws’ where you can, 
but otherwise just draw out a 
quick sketch of the graph.

• sin 𝑥 = sin 180 − 𝑥
• cos 𝑥 = cos 360 − 𝑥
• 𝑠𝑖𝑛, 𝑐𝑜𝑠 repeat every 360° 

but 𝑡𝑎𝑛 every 180°

tan 225° = 𝐭𝐚𝐧 𝟒𝟓° = 𝟏

tan 210° = 𝐭𝐚𝐧 𝟑𝟎° =
𝟏

𝟑

sin 150° = 𝐬𝐢𝐧 𝟑𝟎° =
𝟏

𝟐

cos 300° = 𝐜𝐨𝐬 𝟔𝟎° =
𝟏

𝟐

sin −45° = − 𝐬𝐢𝐧 𝟒𝟓° = −
𝟏

𝟐

cos 750° = 𝐜𝐨𝐬 𝟑𝟎° =
𝟑

𝟐

cos 120° = − 𝐜𝐨𝐬 𝟔𝟎° = −
𝟏

𝟐

𝑡𝑎𝑛 repeats every 180° 
so can subtract 180°

For 𝑠𝑖𝑛 we can subtract 
from 180°.

For 𝑐𝑜𝑠 we can subtract 
from 360°.

We have to resort to a sketch for this one.

reflections: It’s not hard to see from the 
graph that in general, sin −𝑥 = − sin 𝑥 .
Even more generally, a function 𝑓 is known as 
an ‘odd function’ if 𝑓 −𝑥 = −𝑓(𝑥). 
𝑡𝑎𝑛 is similarly ‘odd’ as tan −𝑥 = − tan 𝑥 .

A function is even if 𝑓 −𝑥 = 𝑓(𝑥). Examples 
are 𝑓 𝑥 = cos(𝑥) and 𝑓 𝑥 = 𝑥2 as 
cos −𝑥 = cos(𝑥) and −𝑥 2 = 𝑥 2. You do 
not need to know this for the exam.

𝑦 = sin 𝑥

−45 45
𝑥

1

2

−
1

2

Again, let’s just use a graph.

𝑦 = cos 𝑥

90
𝑥

1

2

180
120

60

The graph is rotationally 
symmetric about 90°. Since 120° 
is 30° above 90°, we get the same 
𝑦 value for 90° − 30° = 60°, 
except negative.

cos repeats 
every 360°.



Test Your Understanding

Without a calculator, work out the value of each below.
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cos 315° =

sin 420° =

tan −120° =

tan −45° =

sin 135° =



Prerequisite Knowledge
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10.3 Trigonometric Identities
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Worked Example
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Simplify:
sin2 3𝑥 + cos2 3𝑥



Worked Example
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Prove that 1 − tan 𝜃 sin 𝜃 cos 𝜃 ≡ cos2 𝜃



Worked Example
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Prove that tan 𝜃 +
1

tan 𝜃
≡

1

sin 𝜃 cos 𝜃



Worked Example
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Simplify 5 − 5 sin2 𝜃



Worked Example
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Simplify:
sin 2𝜃

1 − sin2 2𝜃



Worked Example
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Prove that 
cos4 𝜃 − sin4 𝜃

cos2 𝜃
≡ 1 − tan2 𝜃



Worked Example
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Prove that
tan 𝑥 cos 𝑥

1 − cos2 𝑥
≡ 1



Worked Example
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Prove that

tan2 𝜃 ≡
1

cos2 𝜃
− 1



Worked Example  K502a
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Given that sin 𝜃 =
2

5
 and that 𝜃 is obtuse, find the exact value of cos 𝜃



Worked Example
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Worked Example
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Worked Example
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Worked Example
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Worked Example
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Worked Example
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Worked Example
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Given that 𝑝 = 3 cos 𝜃 and 𝑞 = 2 sin 𝜃, show that 4𝑝2 + 9𝑞2 = 36



AS 2022
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Your Turn

Page 62



AS 2023
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Your Turn
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10.4 Simple Trigonometric Equations
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Worked Example



10.5 Harder Trigonometric Equations
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Worked Example
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Worked Example
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Worked Example
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10.6 Equations and Identities

Know your trig identities!

Also worth knowing:
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Worked Example
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Solve in the interval 0 ≤ 𝑥 < 360°:
5 sin2 𝑥 + 3 sin 𝑥 − 2 = 0



Worked Example
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Solve in the interval 0 ≤ 𝑥 ≤ 360°:

sin2(𝑥 − 30°) =
1

2



AS 2022
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Your Turn

Page 90



AS 2023

Page 92



Your Turn
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2023 P1
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Your Turn
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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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T.198 mixed ex, P.76 BSG



Summary of Key Points
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