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DIPLOMA IN MECHANICAL ENGINEERING PROGRAMME (DMEN) 

DIPLOMA IN ELECTRICAL AND ELECTRONIC ENGINEERING PROGRAMME (DEEI) 

MAT1123/MAT1136: ENGINEERING MATHEMATICS 3 

FINAL ALTERNATIVE ASSESSMENT: APRIL 2022 SESSION  

  

Instructions: This paper consists of FOUR (4) questions. All questions carry equal marks. 

Working must be shown. 

 

Question 1 

 

(a) Let the vectors A = 2i – 3j + 4k, B = −3i + 4j – 5k, C = 4i – 5j + 6k, use vector 

algebra to; 

 

(i) Compute the angle between A and B, 

(5 marks) 

(ii) Verify whether B is perpendicular to C, 

(4 marks) 

(iii) Construct a vector parallel to C with magnitude 3 units, 

(3 marks) 

(iv) Construct a vector orthogonal to A and C with magnitude 5 units, 

(4 marks) 

(v) Computer the area of a parallelogram with sides of A and B. 

(4 marks) 

 

 

(b) Given that the position vector of a particle is r = cos t i + sin t j + t k at time t, 

compute its velocity, acceleration and their respective magnitudes. 

(5 marks) 

 

Question 2 

 

(a) Construct the equation of the tangent plane to the paraboloid 𝑧 =
𝑥2+4𝑦2

10
 at the 

point (2, −2, 2). 

(12 marks) 

 

(b) A region is bounded by the curve 𝑥2 + 𝑦2 = 36, lines 𝑦 = 𝑥 and 𝑦 = 0 in the first 

quadrant. 

 

(i)      Sketch and shade, the region bounded by the curve 𝑥2 + 𝑦2 = 36, lines 𝑦 = 

      𝑥 and 𝑦 = 0, in the first quadrant. Label all the boundaries and intersection  

     points. 

       (4 marks) 

 

(ii)       Construct a double integral to evaluate the shaded region in part(b)(i) 

                                                                                                        (3 marks) 

 

(iii)     Hence, assess the double integral in part(b)(ii) using polar coordinates  

      system. 

(6 marks) 
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Question 3 

 

Using Gauss’ Divergence Theorem, compute the work done by force field 𝐅 = x2𝐢 + z𝐣 + y𝐤 

on the solid bounded by the planes z = 0, z = 2, x = 0, x = 1, y = 0, y = 3. 

(25 marks) 

 

Question 4 

 

The following periodic function, f(x) has a period of 2𝜋. 

 

𝑓(𝑥) = {
0,          − 𝜋 < 𝑥 < 0
1,               0 < 𝑥 < 𝜋

 

 

(a) Sketch and label the graph of function f(x) for −3𝜋 ≤ 𝑥 ≤ 3𝜋. 
(3 marks) 

 

(b) Construct the Fourier series for the periodic function f(x) up to fifth harmonic. 

(22 marks) 
 

 

 

 

 

 

-THE END- 
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