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University Examinations 2019/2020 
 

SECOND YEAR SECOND SEMESTER EXAMINATION FOR THE DEGREE OF 
BACHELOR OF TECHNOLOGY IN ELECTRICAL ENGINEERING, BACHELOR OF 
TECHNOLOGY IN CIVIL ENGINEERING AND BACHELOR OF TECHNOLOGY IN 

MECHANICAL ENGINEERING  
 

SME 3250: ENGINEERING MATHEMATICS IV 
 

DATE: OCTOBER 2020                                                                                   TIME: 2 HOURS 
 
INSTRUCTIONS: Answer question one and any other two questions 
 

QUESTION ONE (30 MARKS) 

a) Solve the equation )1(3 yx
dx

dy +=       (3 marks) 

b) Solve the differential equation 0)2()32( 22 =−+− dyyxdxxxy   (5 marks) 

c) Evaluate { }te 3−
l         (3 marks) 

d) Determine the inverse Laplace transform of 
32

2
)(

2 −−
+=

ss

s
sF   (5 marks) 

e) Evaluate { }tet 2−
l         (4 marks) 

f) Determine the amplitude period and midline of the function )36sin(4)( += ttf  

(3 marks) 

g) Solve the following equation xeyyy 3''' 2 =−−     (4 marks) 

h) Find the general solution of the following differential equation 

xxy
dx

dy
42 =+         (3 marks) 
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     QUESTION TWO (20 MARKS) 

a)  Find the Fourier coefficients and hence Fourier series of a square wave function 

defined by 
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b) Determine 
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c) Find F(s) given that tetF t 4cosh34)( 2 +=      (5 marks)

      

      QUESTION THREE (20 MARKS) 

a) Find the convolution of f(t)=t and g(t)=t2     (4 marks) 

b) Use the convolution theorem to solve the following initial value problem 

1)0(1)0(),( ''' ===− yandytgyy where g(t) is piecewise continuous on [0,∞ α ] and 

of exponential order        (8 marks) 

c) Solve the following using Laplace transform 

12)0(,2)0(,852 '''' ==−=+− − yyeyyy t  

          (8 marks) 

          

QUESTION FOUR (20 MARKS) 

a) Show that the following differential equation is exact and hence find the general 

solution 0)1026()103( 222 =+−++ dyyxxydxxyy     (8 marks) 

b) Find the Fourier series of the triangular wave function defined by  

xallforxfxf

xxxf

),()(

,)(
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π
ππ

       (8 marks) 

c) Determine whether the following functions are odd or even 

i. 24 23)( xxxf +=        (2 marks) 

ii. ππ 3cos)( =f        (2 marks)
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     QUESTION FIVE (20 MARKS) 

a) Find the Laplace transform of ,)( atetf = where a is constant   (3 marks) 

b) Solve the equation uuu tx += 2       (5 marks) 

c) Solve the initial value problem 1)0(0)0(,06 '''' ===−+ yandyyyy  (5 marks) 

d) Obtain the Fourier coefficients and Fourier series of the discontinuous rectangular 

pulse function 
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