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University Examinations 2019/2020  

FIRST YEAR, SECOND SEMESTER EXAMINATION FOR DIPLOMA IN CIVIL, 
ELECTRICAL, MECHANICAL, AUTOMOTIVE AND MECHATRONICS ENGINEERING 

 
SME 2150: ENGINEERING MATHEMATICS II 

 
DATE: OCTOBER, 2020          TIME: 1½HOURS 

INSTRUCTIONS:  Answer question one and any other two questions.  
 

QUESTION ONE (30 MARKS) 

a) The resistance to motion, F, of a moving body is given by � �
�

�  
� 100	.  Determine the 

minimum value of resistance.                                                                              (4 marks) 

b) Differentiate the following functions: 

(i) 
 � 3	�
��	                                                                                                      (2 marks) 

(ii)  
1

2
2 +

=
x

x
y                 (3 marks) 

(iii)  
 � 3 cos�5	� � 2� � 5�����            (3 marks) 

c) Given that 13 −= tx and ,2 tty −= determine 
dx

dy
in terms of t.          (3 marks) 

d) The equation of a circle is implicity given as: 

013422 =+−++ yxyx . Show that the tangent to this circle, given by 
dx

dy
is: 

  
y

x

dx

dy

23

42

−
+=       (3 marks) 

e) Evaluate: 
−

−
2

1

2 )3( dxx        (3 marks) 
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f) The curve 52 += xy is rotated one revolution about the x-axis between 1=x and 4=x .  

Determine the volume of solid of revolution produced.   (3 marks) 

g) Insert two arithmetic means between 5 and 11.    (3 marks) 

h) Decompose the function 
)2)(3(

1
)(

+−
=

xx
xf into its partial fractions. (3 marks) 

QUESTION TWO (20 MARKS) 

a) An alternating current (a,c), i has the following values at equal intervals of 2.0 

milliseconds: 

Time(ms) 0 2.0 4.0 6.0 8.0 10.0 12.0 

Current,i(mA) 0 3.5 8.2 10.0 7.3 2.0 0 

 

The charge, q in millicoumbs is given by =
12

0

idtq  

Use Simpson’s rule to determine the approximate charge in the 12ms interval.  

          (5 marks) 

b) Given that xxxIny tan4)123( 2 +−+= , find 
��

��
                                           (3 marks) 

c) Using algebraic substitution, evaluate the integral: 

 +
2

0

2 )12( dxxX         (4 marks) 

d) Insert 3 geometric means between 3 and 48.     (3 marks) 

QUESTION THREE (20 MARKS) 

a) In designing open channel flows (e.g. Culverts), civil engineers define a hydraulically 

most efficient channel as one which has the minimum wetted perimeter.  If the channel is 

of a rectangular cross-section, with length (b) and depth (y), show that its hydraulic radius 

(given by 
P

A
R = ) where A is area and P is wetted perimeter is half the depth (y).  

          (5 marks) 

b) Given that 0423 22 =−+ xxyy , find 
dx

dy
     (3 marks) 

c) Use the trapezoidal rule with 6 intervals to evaluate: 
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dx
Sinx +

2

0 1

1π

giving your answer to 4s.s    (7 marks) 

 

QUESTION FOUR (20 MARKS) 

a) The curve 32 2 += xy is rotated about the y-axis between the limits 	 � 0 and 	 � 3.  

Determine the volume generated.      (5 marks) 

b) Determine: dxxe x


−34        (4 marks) 

c) Find derivatives of the following functions: 

(i) 73 )835( −+= xxy       (3 marks) 

(ii)  
2

3 5

+
+=

x

ex
y

x

       (3 marks) 

QUESTION FIVE (20 MARKS) 

a) A mechanical drilling machine is to have 4 speeds ranging from 50 rev/min to 168.75 
rev/min.  if the speeds form a G.P, determine their values.   (4 marks) 

b) Use the mid-ordinate rule with 4 intervals to evaluate: 

dx
x

3

1

2
 correct to 3 d.p.      (6 marks) 

c) Using partial fractions decomposition, determine: 

dx
xx

x
 −+

−
32

311
2

       (5 marks) 


