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Exercises: 
Q1.      Q2. 

   
Orange line: y = cos(x)    Blue line: y = 3sin(x) 

Black line: y = 3cos(x)    Black line: y = sin(2x) 

      Red line: y = 2 + sin(x) 

Q3. 

(i) Length of arc = r * 𝜃 = 5 * 
𝜋

6
 = 

5𝜋

6
. 

Area = 
1

2
∗ 𝑟2 ∗ 𝜃 = 

1

2
 * 52 * 

𝜋

6
 = 

25𝜋

12
 

(ii) Length of arc = 2 𝜋* r * 
𝜃

3600 = 2 𝜋 *6 * 
40

360
 = 

4𝜋

3
. 

Area = 𝜋 ∗ 𝑟2 ∗
𝜃

3600 = 𝜋 * 62 * 
40

360
 = 4 𝜋 

Q4. 

Find the reference angle: Cos𝜃 = −
√3

2
.  

 𝜃 = Cos-1(
√3

2
)  

 𝜃 = 300 

Find the quadrant the angle lies in: 

 From our initial equation, Cos is negative. 

 Cos is negative in quadrants 2 and 3. 

Our reference angle is 300 and lies in quadrants 2 and 3. 

 For quadrant 2, our angle is 180 – 30 = 1500 

 For quadrant 3, our angle is 180 + 30 = 2100 

General solution is: 

𝜃 = 1500 + n*3600 or 𝜃 = 2100 + n*3600 

 

Q5. 

Find the reference angle: Tan𝜃 = √3. 

 𝜃 = Tan-1(√3) = 600 

From the initial equation, tan is positive. 

 Tan is positive in quadrants 1 and 3. 

Our reference angle is 600 and lies in quadrants 1 and 3. 

 For quadrant 1, our angle is 600 
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 For quadrant 3, our angle is 1800 + 600 = 2400. 

General solution is: 

𝜃 = 600 + n*3600 or 𝜃 = 2400 + n*3600 

We can also write this as: 

𝜃 = 600 + n*1800 (period of tan function is 1800). 

 

Q6. 

Find the reference angle: Sin3𝜃 = 
1

2
. 

 3𝜃 = Sin-1(
1

2
) = 300 

From the initial equation, sin is positive: 

 Sin is positive in quadrants 1 and 2. 

Our reference angle is 300 and lies in quadrants 1 and 2. 
 For quadrant 1, the angle is 300 

 For quadrant 2, the angle is 180 – 30 = 1500. 

Our general solution is: 

 3𝜃 = 300 + n*3600, 3𝜃 = 1500 + n*3600. 

𝜃 = 100 + n*1200, 𝜃 = 500 + n*1200. 

Now we need to list each angle where 0 ≤ 𝜃 ≤ 3600: 

N=0: 𝜃 = 100 + 0*1200, 𝜃 = 500 + 0*1200 

 𝜃 = 100, 𝜃 = 500 

N=1: 𝜃 = 100 + 1*1200, 𝜃 = 500 + 1*1200 

 𝜃 = 1300, 𝜃 = 1700 

N=2: 𝜃 = 100 + 2*1200, 𝜃 = 500 + 2*1200 

𝜃 = 2500, 𝜃 = 2900 

N=3: 𝜃 = 100 + 3*1200, 𝜃 = 500 + 3*1200 

𝜃 = 3700, 𝜃 = 4100. These are greater than 3600 so are not included. 

Final list: 𝜃= 100, 500, 1300, 1700, 2500, 2900. 

 

Exam Questions: 
Q1. 2021 Paper 2 Question 4b 
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Q2. 2020 Paper 2 Question 4 

 
Q3. 2019 Paper 2 Question Q4b 
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Q4. 2018 Paper 2 Question 4 
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Q5. 2018 Paper 2 Question 9 

 

 

 

 
 

Q6. 2016 Paper 2 Question 7 
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