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After a power failure on a cargo ship, the engine room’s cooling system shuts down, and the 

temperature inside the engine room starts rising. The temperature 𝑇(in °C) at time 𝑡 (in hours) 

after the power failure is modeled by the equation: 

𝑇(𝑡) =
3𝑡2 + 4

(2𝑡 + 3)3
 

 Determine the rate of change of temperature with respect to time at 𝑡 = 4 hours. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Question 1 [4 marks] 
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Question 2 [5 marks] 
Given the following implicit function  

2𝑥2 + 3𝑦2 = 𝑥𝑦2 + 4 

(a) Determine the slope of the tangent line at the point (1,3).                                 (3 marks) 

(b) Obtain the equation of the normal line to the curve at the point (1,3).         (2 marks) 
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Question 3 [5 marks] 
Two cruise ships depart from Sohar, Oman, at 03:00 PM. Ship A travels north toward Khasab 

at 20 km/h, and Ship B travels east toward Sur at 35 km/h. How fast are the two cargo ships 

moving apart at 07:00 PM? 
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Question 4 [6 marks] 
A marine researcher encloses a rectangular corral with 900 ft of fencing. Find the maximum 

possible area of corral.  
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Question 5 [5 marks] 
The Total electric charge 𝑄  (in 𝐶) to pass a point in the circuit from time 𝑡1 to 𝑡2 is  

𝑄 = ∫ 𝟑𝒕 √𝒕𝟐 + 𝟏 𝑑𝑡 
𝑡2

𝑡1

 

Determine the electric charge from 𝑡1 = 0𝑠 to 𝑡2 = 3𝑠.                             
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Question 6 [5 marks] 
Approximate the value of the definite integral 

∫
10

1 + 𝑥2
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 7 [5 marks] 
A ship’s fuel tank is modeled by revolving the region bounded by the graph of  

𝑦 = 3√10 − 𝑥2  

about the 𝒙-axis, where 𝑥 and 𝑦 are measured in meters. Find the volume of the fuel tank 

where 𝑥 = 0 to 𝑥 = 3 .  
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Question 8 [5 marks] 
Determine the area enclosed by the curve  𝑦 = −𝑥3 + 2𝑥2 + 5𝑥 − 6  between 𝑥 = −2 to 

𝑥 = 3.                    
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This page is for rough work.  
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Formula sheet: 

Product Rule 𝒅𝒚

𝒅𝒙
= 𝒖ˊ𝒗 + 𝒗ˊ𝒖 

Quotient Rule 𝒅𝒚

𝒅𝒙
=  

𝒖ˊ𝒗 − 𝒗ˊ𝒖

𝒗𝟐
 

Perimeter of rectangle   
𝑷 = 𝟐(𝒙 + 𝒚) 

Area of rectangle   
𝑨 = 𝒙𝒚 

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