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Instructions 
1. This examination consists of FIVE questions. 
2. Answer Question ONE (COMPULSORY) and any other TWO questions. 
 
QUESTION ONE [30 MARKS] 
 
(a) Evaluate the following limits: 
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(b) Differentiate the following:    

(i)               xey x 5ln2                              [3 Marks] 
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(c) Differentiate   xxf   from first principles.                                 [4 Marks] 
 

(d) If 05222  xyx , find 
dx

dy
  at the point  2 ,4 .                                         

                [4 Marks]       
 



 
 
 
(e) Prove that the function is continuous at ax  . 
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           [4 Marks] 
 
(f)  A total cost function is given by the equation  10ln120  QTC . Show that TC  and MC  
do not have turning points. 

                                       [4 Marks]      
  
QUESTION TWO [20 MARKS] 
 

(a) Apply De L ‘Hospitals’ rule to evaluate  
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                                        [4 Marks]     
 

(b) Find 
dx

dy
, given that  
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2
4 5.4                                               [2 Marks] 

(iii)      xexy  3                                                             [3 Marks]                                   

(c) A box with a square base and open top is to have a volume of 3 000,4 cm . Neglect the 
thickness of the material used, and find the dimensions that will minimize the amount of 
material used.                          [9 Marks] 

                                              
 
QUESTION THREE [20 MARKS] 

(a)  Find the derivative of   
t

t
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2
 with respect to .t                                [6 Marks] 

(b) Show that xey x sin  satisfies the equation 022
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 y
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                                                                                 [7 Marks] 



 
(c)  The distance q that an image is from a certain lens in terms of p , the distance of the object 

from the lens, is given by   
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If the object  distance is increasing at the rate of scm / 2.0 , how fast is the image distance 

changing when ?  0.15 cmp                                                  [7 Marks]    

 
QUESTION FOUR [20 MARKS] 
 

(a) Determine the turning points of the function 26249 23  xxxy . Hence 
distinguish them.  
                                                                                                                     [ 10 Marks] 

(b) The curve whose equation is 32 23  bxaxxy has stationary  values at 1x  and 
2x .Find the values of the constants a and b .Find also the equation of the normal to 

the curve at the point  where 
2

1
x .                     [10 Marks]           

 
 
QUESTION FIVE [20 MARKS] 
 

(a) The demand function for a good is given by the equation QP 250   while total cost is given 

by QTC 2160  .  
(i) Write down the equations for total revenue and profit.                         [2 Marks] 
(ii) Determine the maximum profit and the value of Qat which profit is maximum. 

     [6 Marks] 
(b) An oil refinery has four distillation towers and operates them as they are needed to process available 

raw materials. Each tower has fixed cost of £ 300  per week whether operating or not . in addition 
each tower, if in operation , will incur additional fixed costs of £ 500  per week. The raw material 
cost is fixed at £ 50.0 per gallon of refined oil, and each tower can process at most 000,10 gallons 
of refined oil each week. 

i. Find the cost function  xC ; x number of gallons of refined oil for the refinery. 

 [4 Marks] 
ii. Find the points of discontinuity of the function. 

 [8 Marks]                                            
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