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UGANDA INSTITUTE OF INFORMATION AND COMMUNICATIONS TECHNOLOGY
END OF SEMESTER TWO EXAMINATIONS
ACADEMIC YEAR 2025/2026

DEPARTMENT	: 	ICT AND ENGINEERING

SESSION		: 	DAY/EVENING/WEEKEND

YEAR OF STUDY: 		ONE
PROGRAMMES: 		DEEE & DECE

COURSE		: 	ENGINEERING MATHEMATICS II
COURSE CODE	: 	EEE121

DATE			:        	THURSDAY, 25TH, JUNE 2026
TIME                         :        	9:00AM-12:00PM [3HOURS]
EXAM ROOM          :       	2.5,2.8,2.9,2.10,3.3,3.2,Hardware lab


INSTRUCTIONS:
1. This paper consists of two (2) sections: Section A and Section B
1. Section A is compulsory and all numbers MUST be attempted
1. Section A has a total of 40 marks
1. Attempt ONLY three (3) questions from section B






SECTION A [40 MARKS]
Attempt All the Questions in this section.	
Question 1 
(a) Given polar coordinates   and :					
(i) State any equivalent polar coordinate for each of them.
(ii) Plot the two polar coordinates on the same polar grid. 			(5 marks)	
(b) A parabola has vertex  and focus .
(i) Sketch the parabola and indicate its directrix.
(ii) Find its Cartesian equation in expanded form.				(6 marks) 
(c) (i)  Evaluate:	

(ii) Write in expanded notation using the first 4 terms of the series:

(iii) Express in sigma notation the series:
 						(8 marks)
(d) The rate of change of displacement is given as
Find displacement  in terms of time .                          			(5 marks)
(e) A 2nd order linear homogeneous differential equation has auxiliary equation                                               with roots  and : 
(i) State its complementary function.
(ii) Derive the differential equation.						(5 marks)
(f) (i)  Show that  is an even function.				
(ii) Write the half range Fourier cosine series formula on interval.
(iii) State expressions for coefficients and   in the above formula.	(5marks)
(g) A binomial distribution for a discrete random variable X is given as XB(6, 0.2). 
Find:
(i)               (ii)                (iii) 	(6 marks)










SECTION B [60 MARKS]
Attempt Only Three Question in this section.
Question 2
(a) An ellipse of eccentricity  has centre (-2, 5). Its vertices are
(-2, 2) and (-2, 8).
(i) Sketch the ellipse and state the equation of its major axis.
(ii) Determine its Cartesian equation in expanded form.		(6 marks) 
(b) A conic has Cartesian equation
  						
(i) Express this equation in standard form.
(ii) State the type of conic and its centre.
(iii) Find its eccentricity and one of its foci. 				(8 marks)
(c) A polar equation of a conic is given as

(i) Express this equation in standard form.
(ii) State the eccentricity and the type of conic.
(iii) Find one of its directrices. 					(6 marks)

Question 3
(a) (i)  Write in expanded notation up to first 4 terms of the series:

       (ii)  Use divergence theorem on the series(6 marks)


(b) Given the power series
 						
(i) Express in sigma notation.
(ii) Use ratio test on the power series
(iii) Find the limits for its convergence.				(8 marks)
(c) Given the combined series

(i) Express it as a sum of two separate series.
(ii) Use ratio test on each of these two separate series.
(iii) Hence determine whether the original series converges.		(6 marks)



Question 4
(a) For the differential equation
	
Show that:
(i) it can be solved by both separation and integrating factor IF.
(ii)  expanded left hand side 					(5 marks)
(b) Find the complementary functions for DEs:
(i) 
(ii) 							(6 marks)
(c) A 2nd order linear homogeneous differential equation has auxiliary equation with
imaginary roots : 
(i) State its complementary function.
(ii) Derive the differential equation.						(4 marks)
(d) For the DE   find:
(i) complementary function 
(ii) partial integral 	
(iii) general solution	`							(5 marks)

Question 5
(a) The frequency distribution of ages of 40 patients at a health facility is shown below:[image: ]
Construct:
(i) a frequency polygon on a histogram.
(ii) a cumulative frequency curve. 						(8 marks)
(b) A random variable X has a probability distribution shown below:
[image: ]
Find:
(i) the value of probability .
(ii) expectation E(X) and variance Var(X).					(8 marks)
(c) A normal distribution for a continuous random variable X is given as XN(60, 25). 
Find:
      (i)               	  (ii) 				(4 marks)




Question 6
(a) (i)  Determine whether  is even or odd function.				
      (ii)  Write the Fourier series formula on interval.
(iii) State expressions for coefficients and   in the above formula.	(6 marks)
(b) Determine Fourier Series for the functions:
(i) on interval
(ii) 						(14 marks)
END
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