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o All answers should be written in English using blue or black pens only. 

o Use the pencil only for diagrams and graphs. 

o Show all the calculation steps in the given space.  
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Question 1                                                                                                                                                  [9 marks] 

a. Use a table of values to estimate the value of the following limit:                              (4 marks)                                                                        

𝑙im 
𝑥→2

𝑥 − 2

𝑥3 − 8
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b. Evaluate the following limits given below:   

i. 𝑙im
𝑥→∞

 (
6𝑥3−4𝑥−1

2𝑥3+5𝑥2+3
−

4𝑥2+2𝑥−3

2𝑥2+3𝑥−2
)                                                                 (2 marks) 

 

 

 

 

 
 
 
 
 
 

 

 

 

 

ii. 𝑙im 
𝑡→0

√𝑡2+25 −5−
𝑡2

10

𝑡4
                                                                            (3 marks) 
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Question 2                                                                                                                                                  [4 marks] 

Express the given complex number 𝑍 = (64 𝑒7.5𝑗)
1

2 in polar and rectangular forms. 
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Question 3                                                                                                                                                  [4 marks] 

Determine all the cube roots of the complex number 𝒛 = 𝟖 − 𝟑𝒋 using De Moivre’s 
theorem, and express each root in rectangular form (𝑎 +  𝑏𝑗). 
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Question 4                                                                                                                                                  [3 marks] 
Two radar signal components are represented in complex form. The signal adjustments are 
given as: 

2

3 + 𝑗
+

1

4𝑗
 

where 𝑗 denotes the imaginary unit. Simplify the above expression and express your answer 
in the standard complex form 𝑎 + 𝑏𝑗. 
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Question 5                                                                                                                                                  [4 marks] 
You are studying two environmental forces acting on a vessel during its passage through 
coastal waters. One force represents the wind pressure acting on the ship’s hull, while the 
other represents the ocean current influencing its drift. These forces are represented by the 
vectors: 

𝒂 = 𝟔𝒊 + 𝟓𝒋 and 𝒃 = −𝟑𝒊 + 𝟕𝒋. 

To assess how these two forces interact and influence the vessel’s resultant direction, 
determine the angle between the two vectors using the scalar (dot) product. 
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Question 6                                                                                                                                                  [5 marks] 

You are tracking the positions of three navigation points on a sea chart represented in a 
two-dimensional coordinate system. The points are: 

𝑿(𝟓, 𝟐) and 𝒀(𝟔,−𝟑). 
To analyze the vessel’s movement and directional changes between waypoints, answer 
the following: 

a. State the position vectors of points 𝑋 and 𝑌.                                                                          (1 mark)  
b. Determine the vector XY⃗⃗ ⃗⃗  .                                                                                                                  (1 mark)  
c. Determine the magnitude of vector XY⃗⃗ ⃗⃗  .                                                                                     (1 mark)  
d. State the direction ratios of XY⃗⃗ ⃗⃗  .                                                                                                     (1 mark)  
e. Determine the direction cosines of vector XY⃗⃗ ⃗⃗  .                                                                       (1 mark) 
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Question 7                                                                                                                                            [6 marks] 

You are analyzing data from three different navigational sensors. Each sensor provides a 
reading that depends on three unknown factors: wind influence (𝑥), current drift (𝑦), and 
steering error (𝑧). The relationships are described by the following system of equations:                                        

2𝑥 + 𝑦 − 𝑧 = 8 

𝑥 − 𝑦 + 𝑧 = −5 

3𝑥 + 2𝑦 = 9 

To understand the individual effect of each factor, solve this system using the inverse 
matrix method. 
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Question 8                                                                                                                                                  [5 marks] 

You are undergoing training in validating cargo loading computations. A stability report 
describes the relationship between cargo masses stored in three different compartments 
as follows: 

2𝑊1 + 𝑊2 + 2𝑊3 = 8 

𝑊1 − 3𝑊2 + 3𝑊3 = −4 

4𝑊1 + 2𝑊2 − 𝑊3 = 1 

Using the Gaussian elimination method, determine the distribution of cargo weights 
(𝑊1,𝑊2,𝑊3 ) across the compartments. 
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Formula Sheet 

1. De Moivre’s theorem  
[𝑟(𝑐𝑜𝑠 𝜃 + 𝑗 𝑠𝑖𝑛𝜃)]𝑛 = [𝑟𝑛(𝑐𝑜𝑠 𝑛𝜃 + 𝑗 𝑠𝑖𝑛 𝑛𝜃)] 
 

2. Scalar or Dot Product of vectors 
𝑎 ∙ 𝑏 = |𝑎||𝑏| 𝑐𝑜𝑠 𝜃 

3. Inverse of a matrix  

𝐴−1 =
1

|𝐴|
× adjoint (𝐴) 

 

 

 

  

 

 

 MLO & Bloom’s Level of Complexity 

 

Q # MLO 
Address

ed 

Complexity Level Mark Remark 

1 4 Application 9  
2 4 Application 4  
3 4 Analyzing 4  
4 4 Application 3  
5 1,2, 3 Application 4  
6 1,2, 3 Application 5  
7 1,2, 3 Application 6  
8 1,2, 3 Application 5  
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