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Section A: Compulsory Questions  
 

 

TIP: Drawing a unit circle will really help! 

 

 

 

Sub-Section [4.1.1]: Evaluating Exact Values for Sine, Cosine And  

Tangent 

 

 

 

Question 1  

 

Find: 

 

a. sin (
𝜋

3
) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

b. cos(45°) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

√3

2
 

1

√2
=

√2

2
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c. tan (
𝜋

6
) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

d. sin(150°) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

e. cos (
3𝜋

2
) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

f. tan(225°) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

 

 

 

Space for Personal Notes 

 

 

1

√3
=

√3

3
 

1

2
 

 

0 

 

1 
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Question 2  

 

Find: 

 

a. sin(10𝜋) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

b. cos(390°) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

c. tan (−210°) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

 

 

 

 

 

 

 

 

Remember for any angles greater than 360°/2𝜋 or less than 0, 

add / subtract multiples of 360° or 2𝜋 for sin and cos until you 

reach an angle within [0,2𝜋] 

∴ sin(10𝜋) = sin(0) = 0 

= cos(30°) =
√3

2
 

= tan(150°) = −
1

√3
= −

√3

3
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d. sin(−150°) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

e. cos (−
5𝜋

4
) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

f. tan (
15𝜋

4
) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

 

 

 

Space for Personal Notes 

 

 

 

 

 

 

= sin(210°) = −
1

2
 

= cos (
3𝜋

4
) = −

1

√2
= −

√2

2
 

= tan (
7𝜋

4
) = −1 
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Question 3 Tech-Active. 

 

Find the value of the following expressions, giving your answer to 3 decimal places if an exact answer is not 

possible. 

 

a. sin (
𝜋

9
) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

b. cos(742°) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

c. tan (
𝜋

12
) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

d. sin(105°) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

 

 

 

 

 

 

 

 

 

Casio / TI remember to switch between degree and radian. 
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e. cos (−
29𝜋

12
) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

f. tan(111.3°) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

 

 

 

Space for Personal Notes 
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Sub-Section [4.1.2]: Applying Identities to Evaluate Trigonometric  

Functions 

 

 

 

Question 4  

 

Given that sin(𝜃) =
3

5
 and 𝜃 is in the first quadrant, find: 

 

a. cos(𝜃) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

b. tan(𝜃) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

 

 

 

Space for Personal Notes 
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Question 5  

 

Given that cos(𝜃) = −
5

13
 and 𝜃 is in the third quadrant, find: 

 

a. sin(𝜃) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

b. tan(𝜃) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

 

 

 

Space for Personal Notes 

 

 

 

 

 

 

 

 

 

 

 

 

 

12

5
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Question 6  

 

A point 𝑃 lies on the unit circle such that its 𝑦-coordinate is 
4

5
 and it lies in the second quadrant. Let 𝜃 be the angle 

that the line segment between 𝑃 and the origin makes with the positive direction of the 𝑥-axis. 

 

a. State an interval (𝑎, 𝑏), where 𝑏 − 𝑎 =
𝜋

2
, that 𝜃 could fall into. 

 

_____________________________________________________________________________________ 

 

 

b. Find sin(𝜃). 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

c. Hence, find cos(𝜃). 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

 

 

 

Space for Personal Notes 

 

 

 

 

 

 

 

 

 

 

 

Since sin(𝜃) corresponds to the 𝑦-value 

of any point on the unit circle, sin(𝜃) =
4

5
. 

 

Rearranging sin2(𝜃) + cos2(𝜃) = 1 and solving for cos(𝜃) gives cos(𝜃) = ±
3

5
, but since 𝜃 

is in Q2, cos(𝜃) must be negative ∴ cos(𝜃) = −
3

5
. 

(
𝜋

2
, 𝜋) 
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Question 7 Tech-Active. 

 

Given that cos(𝜃) = 0.4 and 𝜃 is in the fourth quadrant, find: 

 

a. sin(𝜃) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

b. tan(𝜃) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

c. The coordinates of the point on the unit circle corresponding to the angle 𝜃. 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

 

 

 

Space for Personal Notes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

sin(𝜃) = ±
√21

5
, but 𝜃 is in the fourth quadrant so sin(𝜃) must be negative, so sin(𝜃) = −

√21

5
. 

−
√21

2
 

(0.4, −
√21

5
) 
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Sub-Section [4.1.3]: Apply Supplementary and Complementary  

Relationships to Evaluate Trigonometric Functions 

 

 

 

Question 8  

 

Let sin(𝜃) =
3

5
, where 𝜃 is in the first quadrant. 

 

Find: 

 

a. sin(𝜋 − 𝜃) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

b. cos (
𝜋

2
+ 𝜃) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

c. tan (𝜋 − 𝜃) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

 

 

 

Space for Personal Notes 

 

 

 

= sin(𝜃) =
3

5
 

= − sin(𝜃) = −
3

5
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Question 9  

 

Let sin(𝜃) =
8

17
, where 𝜃 is in the second quadrant. 

 

Find: 

 

a. cos (
𝜋

2
− 𝜃) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

b. sin(𝜋 + 𝜃) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

c. tan (−𝜃) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

 

 

 

Space for Personal Notes 

 

 

 

 

 

 

 

 

= sin(𝜃) =
8

17
 

= − sin(𝜃) = −
8

17
 

 

= − tan(𝜃) = −
8

15
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Question 10  

 

Let 𝛼 be an angle in the third quadrant such that sin(𝛼) = −
5

13
 and 𝛽 be an angle in the second quadrant such that 

cos(𝛽) = −
4

5
. 

 

Find: 

 

a. sin (
𝜋

2
− 𝛼) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

b. cos (
𝜋

2
+ 𝛽) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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c. tan (
𝜋

2
+ 𝛼) tan (

𝜋

2
− 𝛽) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

 

 

 

Question 11 Tech-Active. 

 

Let sin(𝜃) =
√5

3
, where 𝜃 lies in the second quadrant. 

 

Find:  

 

a. cos(𝜋 − 𝜃) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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b. tan(−𝜃) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

c. cos (
𝜋

2
− 𝜃) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

 

 

 

Space for Personal Notes 
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Sub-Section [4.1.3]: Finding Particular Solutions for Trigonometric  

Functions 

 

 

 

Question 12  

 

Solve the following over the domain 𝑥 ∈ [0,2𝜋]. 
 

a. sin(𝑥) =
1

2
 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

b. cos(𝑥) = −
1

2
 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

c. tan(𝑥) = 1 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

 

𝑥 =
𝜋

6
,
5𝜋

6
 

𝑥 =
2𝜋

3
,
4𝜋

3
 

𝑥 =
𝜋

4
,
5𝜋

4
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d. sin(𝑥) = −
√2

2
 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

e. cos(𝑥) =
√2

2
 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

f. tan(𝑥) = −√3 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

 

 

 

Space for Personal Notes 

 

 

 

 

 

 

𝑥 =
5𝜋

4
,
7𝜋

4
 

𝑥 =
𝜋

4
,
7𝜋

4
 

𝑥 =
2𝜋

3
,
5𝜋

3
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Question 13  

 

Solve the following over the domain 𝑥 ∈ [0,2𝜋]. 
 

a. 2 sin(2𝑥) − √3 = 0 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

b. 3 + 4 cos (3𝑥 −
𝜋

4
) = 1 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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c. −2 tan (4𝑥 +
𝜋

6
) + 1 = 3 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

d. 2 cos (
𝑥

2
) − √2 = 0 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝑥 =
𝜋

2
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e. 1 − 2 sin (3𝑥 +
𝜋

3
) = 3 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

f. 2 tan(5𝑥) + 1 = 3 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

 

 

 

Space for Personal Notes 

 

 

 

 

 

 

 

 

 

 

 

𝑥 =
5𝜋

12
,
13𝜋

12
,
7𝜋

4
 

𝑥 =
𝜋

20
,
𝜋

4
,
9𝜋

20
,
13𝜋

20
,
17𝜋

20
,
21𝜋

20
,
5𝜋

4
,
29𝜋

20
,
33𝜋

20
,
37𝜋

20
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Question 14  

 

Solve the following over the domain 𝑥 ∈ [−2𝜋, 0]. 
 

a. √3sin(2𝑥) + cos(2𝑥) = 0 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

b. sin(𝜋 − 3𝑥) = sin (
𝜋

2
+ 3𝑥) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

 

 

 

Space for Personal Notes 
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Question 15 Tech-Active. 

 

Solve the following over the domain 𝑥 ∈ [0,2𝜋], giving solutions to 3 decimal places. 

 

a. sin(2𝑥) + cos(2𝑥) =
√2

2
 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

b. sin (𝑥 −
𝜋

12
) − cos (3𝑥 +

𝜋

4
) =

√3

4
 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

c. tan2 (
𝑥

3
+

𝜋

16
) = 7 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

 

 

 

Space for Personal Notes 
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Sub-Section: The ‘Final Boss’ 
 

 

 

Question 16  

 

a. Find sin (
𝜋

6
). 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

b. Hence, using the Pythagorean identity, find cos (
𝜋

6
). 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1

2
 

 

The Pythagorean identity must be used here: 

sin2(𝑥) + cos2(𝑥) = 1 

cos(𝑥) = ±√1 − sin2(𝑥) 

cos (
𝜋

6
) = ±√1 −

1

4
= ±

√3

2
 

𝜋

6
 in Q1 ∴ cos  𝑖𝑠 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 ∴ cos (

𝜋

6
) =

√3

2
. 
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c. Given that tan(𝜃) =
5

12
 and 𝜃 lies in quadrant 3, find: 

 

i. sin(𝜃) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

 

ii. cos(𝜃) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

 

iii. sin (
𝜋

2
− 𝜃) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 
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iv. cos (
𝜋

2
+ 𝜃) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

 

d. Solve sin(𝑥) + 2 cos(𝑥) + cos(𝑥) tan(𝑥) = 0 over the interval 𝑥 ∈ [−𝜋, 𝜋]. 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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