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Instructions 

1. Do not open this test booklet until instructed to do so. 
2. Print your name and write your student number above. 
3. No calculators or other calculating devices may be used. 
4. Full marks will be awarded for correct, complete and well-organized 

solutions. 
5. You may use the back of any page for rough work. 
6. There are 5 pages in this test booklet. 
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1  a) Use L'Hôpital's Rule  to find the limit 30

sinlim
x

x
x→

x−  .                    (6 marks) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

b)  Given (sec )xy = x , find  dy
dx

 by the logarithmic differentiation.  (6 marks) 
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 2  Use a linear approximation to estimate 3 26  .                               (6 marks)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 3  Prove that  , for .                                                 (6 marks) ln(1 )x+ < x 0x >
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4  Suppose that  is an implicit function defined by ( )y f x= 2x y x yae be e− −+ =              
and (0) 0f =  is a local extremum. Determine  the numbers a  and b . (6 marks) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5 Find a rational function  such that  ( )y f x= f has a vertical asymptote 1x =   
   and a horizontal asymptote 2y = .                                                     (5 marks) 
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6 Sketch the graph of  
2

( ) xf x e−= .                                                    (10 marks) 
   (Locate the intercept; Determine the     intervals on which y − f is 
increasing or decreasing; Locate any local extremes; Determine the intervals 
on which f  is concave upward or downward; Locate any inflection points; 
Locate any asymptotes and sketch the graph.)                                                                 
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