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Section A: Test Questions (23 Marks) 
 

 

Question 1 (4 marks) 

 

Tick whether the following statements are true or false.  

 

Statement True False 

 

a. If 𝐹(𝑥) is an antiderivative of 𝑓(𝑥), then 𝐹(𝑥) + 𝑐 is also an antiderivative of 

𝑓(𝑥). 

 

 
 

 

b. The integral of 𝑥𝑛 is 
𝑥𝑛+1

𝑛+1
+ 𝑐. 

 

 
 

 

c. The reverse chain rule method of integration works for all factorised 

expressions. 

 

 
 

 

d. The definite integral of a function gives the change in the value of the 

antiderivative function over a given interval. 

 

 
 

 

e. If 𝐹(𝑥) is an antiderivative of 𝑓(𝑥), then ∫ −𝑓(𝑥) 𝑑𝑥
𝑏

𝑎
= 𝐹(𝑏) − 𝐹(𝑎). 

 

 

 

 

f. The integral of  
1

𝑥
  is always log𝑒(𝑥) + 𝑐.  

 

  

 

g. If ∫ 𝑓(𝑥) 𝑑𝑥
𝑎

0
= 𝑏, then ∫ 𝑓 (

𝑥

2
) 𝑑𝑥

2𝑎

0
 dilates the change in the antiderivative by 

a factor of  
1

2
. 

 

 

 

 

h. The definite integral of a sine function over an interval of one period is zero. 
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The inside must be linear. 

It can be log𝑒(−𝑥) + 𝑐 

 

✓ 

The change is doubled. 

 

✓ 
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Question 2 (6 marks) 

 

Evaluate each of the following integrals: 

 

a. ∫
1

2
𝑥3 + 2𝑥2 − 3𝑥  𝑑𝑥. (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

b. ∫
1

2𝑥+5
− 3 𝑑𝑥. (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

c. ∫
1

2
sin(5 − 2𝑥) +

1

𝑒2𝑥  𝑑𝑥. (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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Question 3 (3 marks) 

 

Find the rule of the antiderivative function of 𝑦 = 5𝑒𝑥+1 − 2𝑥2 given that the antiderivative passes through the 

points (−1,
22

3
). 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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Question 4 (5 marks) 

 

Evaluate each of the following definite integrals: 

 

a. ∫ cos (𝜋𝑥 +
𝜋

4
) −

1

𝑥+3
 𝑑𝑥

−5

−6
. (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

b. ∫
2

𝑒
𝑥
2

−4
+

𝑥3

4
− 2 𝑑𝑥

3

1
. (3 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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Question 5 (5 marks) 

 

Given that ∫ 𝑓(𝑥) 𝑑𝑥
1

0
= 4 and ∫ 𝑓(𝑥) 𝑑𝑥

−3

0
= −9, evaluate: 

 

a. ∫ 2𝑓(𝑥) − 1 𝑑𝑥
−3

1
. (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

b. 
1

2
∫ 𝑓 (

𝑥−3

2
) + 3 𝑑𝑥

3

−3
. (3 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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∫ 2𝑓(𝑥) − 1 𝑑𝑥
−3

1

= −2 ∫ 𝑓(𝑥) 𝑑𝑥
1

−3

+ ∫ 1 𝑑𝑥
1

−3

 

= −2(4 + 9) + 1(1 − (−3) = −22 

1

2
∫ 𝑓 (

𝑥 − 3

2
) + 3 𝑑𝑥

3

−3

=
1

2
∫ 𝑓 (

𝑥 − 3

2
)  𝑑𝑥

3

−3

+
1

2
∫ 3 𝑑𝑥

3

−3

 

=
1

2
∫ 𝑓 (

𝑥

2
)  𝑑𝑥

0

−6

+
1

2
× 3(3 − (−3) 

=
1

2
× 2 ∫ 𝑓(𝑥) 𝑑𝑥

0

−3

+ 9 

= 9 + 9 = 18 
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Section B: Extension Questions (11 Marks) 
 

 

Question 6 (2 marks) 

 

If 

 

∫
𝑚 − 𝑎𝑥𝑛 + 2𝑥

𝑏𝑥
𝑑𝑥 =

3

2
log𝑒(𝑥) − 2𝑥3 + 𝑥 + 𝑐 

 

Determine the values of 𝑎, 𝑏, 𝑛 and 𝑚. 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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𝑏 = 2, 𝑚 = 3, 𝑛 = 3 and 𝑎 = 12 
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Question 7 (4 marks) 

 

a. Find the derivative with respect to 𝑥, of log𝑒(𝑓(𝑥)). (1 mark) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

b. Hence, evaluate the integral. (3 marks).  

 

∫
6 − 4𝑥

2𝑥2 − 6𝑥 − 3
 𝑑𝑥

3

1

 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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𝑓′(𝑥)

𝑓(𝑥)
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Question 8 (5 marks) 

 

a. Differentiate 𝑦 = log𝑒(cos(3𝑥)). (1 mark).  

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

b. A function 𝑓 is such that 𝑓′(𝑥) = tan(3𝑥) and 𝑓 (
2𝜋

3
) = 3. Find a possible rule for 𝑓(𝑥). (4 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

 

 

 

Space for Personal Notes 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝑔(𝑥) =  −
1

3
log𝑒(cos(3𝑥)) + 3 
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