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Part I (Qs 1-5) – no calculator.             total marks on test:  67 

1.   Given that  
1

f x
x

 , find  f x  from first principles (i.e. limit definition of the derivative). 

[7 marks] 
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3.   The line with equation 17 27y x   is tangent to the curve 3 2 1y x ax bx     at the point  2,7 .    

      Find the value of a and the value of b.            [7 marks] 

 

4.   Consider the function h defined as  
2 8

2

x
h x

x
  . 

 

      (a)  Find the x-coordinate of the point A where   0h x  .         [5 marks] 
 

      (b)  Determine, with justification, whether point A is a maximum, minimum or neither.    [4 marks] 
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5.   Find the equation of the line tangent to the graph of 3
x

y e  at the point where 6x  .      [7 marks] 

Part II (Qs 6-8) – calculator allowed 

6.   Find the coordinates of the two points on the graph of 24y x   that are closest to the point  0, 2 . 

                  [8 marks] 
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7.   Consider the function 
3

4

8 4x
y

x


 . 

 

 (a)    Find 
dy

dx
.                          [4 marks] 

 

 (b)    Find the exact coordinates of any maximum or minimum points for the function.  Indicate  

                whether a point is a maximum or minimum and give a brief justification.                [7 marks] 
 

 (c)    State the domain and range of the function.                                           [4 marks]
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8.   Consider the function  
2

2

5
f x

x



.   

 

       (a)  Find the derivative of the function and express it with no negative exponents and no fractional  

             exponents.               [4 marks] 
 

       (b)  Find the equation of the line that is normal to the graph of  f  at the point where 2x  .  Express  

              the equation exactly.              [4 marks] 
 

       (c)  Find the equation of the line that is parallel to the line you found in (b) and intersects the graph  

              of  f  at only one point.  Express the equation exactly.         [4 marks] 

Bonus Question:  
 

At what point does the line that is normal to the graph of 2y x x   at the point  2, 2  intersect the 

graph of the curve a second time?  Express the coordinates of the point exactly.     [+4 marks] 

   

 

 

 


