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A cube has side length 𝒙 cm, and the side length (𝑥) is increasing at a rate of 0.5 𝑐𝑚/𝑚𝑖𝑛. 

(a) Determine the rate of change of the volume with respect to time when 𝑥 = 6 cm. 

                                                                                                                                                                        (2 marks) 

(b) Determine the rate of change of the surface area with respect to time when 𝑥 = 6 cm. 

                                                                                                                                                                        (2 marks)                                                                                                                       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Question 1 [4 marks] 
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Question 2 [5 marks] 

A rectangular tank is to be made in the shape of a cuboid. The container has a length of 

𝟓𝒙 m, a width of 𝒙 m, and a height of 𝒉 m. The total external surface area of the 

container must be 𝟔𝟎 𝑚2. The aim is to construct it with the maximum possible volume. 

Determine the value of 𝑥 that will maximize the tank’s volume.  
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Question 3 [6 marks] 

Find all the stationary points of the following function and then determine whether each 

one is a maximum, minimum, or point of inflection. 

𝒇(𝒙) = 𝒙𝟒 − 𝟖𝒙𝟐 
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Question 4      [5 marks] 

Calculate the following integrals:                                                                                                          

  

(a) ∫(𝟑𝒙𝟐 + 𝟔𝒙 + 𝟒𝒙−𝟐 − 𝟓) 𝒅𝒙                                                                                                    (2 marks) 

 

 

 

 

 

 

 

(b) ∫ (
𝟐

√𝒕
− 𝟑𝒕𝟑 + 𝒕√𝒕

𝟑
) 𝒅𝒕                                                                                                        (3 marks) 
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Question 5 [5 marks] 

Approximate the value of the definite integral 

∫
𝟏

𝒙𝟐 + 𝟏
 𝒅𝒙

𝟓

𝟐

 

using the Simpson’s Rule with 𝒏 = 𝟔 subintervals. Write your answer correct to 3 
decimal places. 
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Question 6 [5 marks] 

The area between the curve 𝒚 = 𝒙𝟑 − 𝟒𝒙 and the 𝑥-axis from 𝑥 = 0 to 𝑥 = √8  is shown 
shaded in two parts, 𝑅1and 𝑅2, in the diagram below. 

Determine the total shaded area 𝑅1 + 𝑅2. 
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Question 7 [5 marks] 

A ship’s freshwater tank is created by revolving the curve 

𝒚 =
𝟏

𝟐
√𝟑𝟔 − 𝒙𝟐 

around the y-axis, where 𝑦 is the height (in 𝑚) and 𝑥 is the horizontal distance (in 𝑚). 

Using Disk method, determine the volume of the tank, formed by revolving this curve from 

𝑦 = 0 to 𝑦 = 3.  
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Question 8  [5 marks] 

The time rate of change of displacement (velocity) of a small boat travelling along a river 

is given by: 

𝒅𝒔

𝒅𝒕
=  

𝟓𝟎𝒕

(𝒕𝟐 + 𝟏)𝟑
 

where 𝑠 is the displacement (in km) and 𝑡 is the time (in hours). 

Determine the total displacement (𝑠) of the boat between 𝑡 = 1 hour and 𝑡 = 3 hours. 
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Formula sheet: 

Volume of a Cube  𝑽 = 𝒙𝟑 

Surface area of a Cube  𝑨 = 𝟔𝒙𝟐 

Surface area of a Cuboid  𝑨 = 𝟐(𝒍𝒘 + 𝒍𝒉 + 𝒘𝒉) 

Volume of a Cuboid  𝑽 = 𝒍 × 𝒘 × 𝒉 

Simpson’s rule 
∫ 𝒇(𝒙)𝒅𝒙 ≈

𝒉

𝟑
[𝒚𝟎 + 𝟒𝒚𝟏 + 𝟐𝒚𝟐 + ⋯ + 𝟒𝒚𝒏−𝟏 + 𝒚𝒏

𝒃

𝒂

] 

 

 

MLO and Bloom’s Level of Complexity 

Q # MLO 
Addressed 

Complexity Level Mark Remark 

1 2,3 Application, Analysis 4  
2 3,4 Analysis, Evaluate  5  
3 1,2 Application 6  
4 1 Application 5  
5 1 Application 5  
6 1 Application 5  
7 2,3 Application, Analysis 5  
8 2,3 Application, Analysis 5  
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