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Instructions to Candidates 

You should have the following for this examination 

-Answer Booklet, examination pass and student ID 

This paper consists of FIVE questions. Attempt question ONE (Compulsory) and any other 

TWO questions. 

Do not write on the question paper. 

  
 
 
 

QUESTION ONE (COMPULSORY 30MKS) 
a) Find the derivative of the following 

        i).    𝑦 = 𝑠𝑖𝑛2𝑥                                                                                 (3marks). 

               ii)       
xy 1tanh        (4 marks) 

 

iii).        
)(tan xCoty                     (4 marks) 

 

   b).Show that 1sectanh 22  xhx                        (4 marks 

 

    c). A rectangular sheet of metal of length 6 meters and width 2 meters is given. Four equal 



squares of sides x  meters are removed from the corners. The sides of this sheet are now 

turned up to form an open rectangular box. Find appropriately the height of the box which 

will give the maximum volume of the box.     (7marks) 

 
d).Evaluate the following limits  

i) lim
𝑥→2

𝑥2−5𝑥+6

𝑥−2
              (4 Marks) 
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x
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               (4 marks) 

 
QUESTION TWO ( 20MKS) 
 

a).Given a parametric function 𝑥 = 1 − 𝑡2 , 𝑦 = 𝑡2 − 𝑡 .Determine  
𝑑𝑦

𝑑𝑥
   at t=2.   (4marks). 

                                                                                                                                                                                                                                               

b). Find the turning points on the curve of  296 23  xxxy  and distinguish between them. 

                                                                                                                                         (10 marks)                                                                                                                                                                                                                                  

c).Determine the asymptotes to the curve    𝑦 =
(𝑥−1)(𝑥+6)

(𝑥+3)(𝑥−4)
     .                                   (6marks)                                                                                                                    

 
 

QUESTION THREE ( 20MKS) 

a).If   
 

,
1

12
2

222

x

x

dx

dy
thatshowxyxy


                                              (5marks) 

b).Determine the area enclosed by the functions 652 23  xxxy  , 3x ,  2x and the 

x-axis                         (5 marks) 
          

c).By use of the product rule, determine  
𝑑2𝑦

𝑑𝑥2
  of  y= x2sin2x                                    (10marks) 

QUESTION FOUR ( 20MKS) 
 

a).Determine the equation of the normal to the curve 𝑥2𝑦 + 𝑦2𝑥 − 𝑥3 + 𝑦2 = 9 at (1,2) 

                                                                                                                                (6marks) 

b).Evaluate 
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c). Differentiate   xy cos   from first principals                                                               (7marks 

 
 
 
 



QUESTION FIVE ( 20MKS) 
a).Define continuity.                                                                                      (3marks) 

 

b).Gas is escaping from a spherical balloon at a rate of 0.01m3/s.  How first is the radius 

changing when the surface area is 10 m2.                                                                    (6marks). 

 

c). Prove that   xxx

xx

dx

d
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                                                          (5marks 

d).Determine 

        

    lim
𝑥→∞

tan𝑥−𝑥

𝑥3
                                                                            (6 marks) 

 

 

 

 

 

 

 

 

 

 

  


