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PART A (10 marks) 
Question 1  
 
0.0398 to 2 significant figures is: 
 
      (a)    0.03  (b) 0.04  (c) 0.039  (d) 0.040 

 
Question 2 
 
The solution to   is: 
 

(a)      (b)      (c)    (d)    
 

Question 3 
 

If   and   are the roots to the equation , then the value of   is: 
 

(a)           (b)      4   (c)      (d)    -4 

 
Question 4 
 
The perpendicular distance from the point (2, 3) and the line      is: 
 

(a)            (b)          (c)            (d)         

 
Question 5 
 

Evaluate    

 
(a)  1 (b)       4   (c) 256        (d)     288 

 
Question 6 
 

The focus of   is: 

 
(a)          (0, 4) (b)      (4, 0)             (c) (0, -4)  (d)    (-4, 0) 
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Question 7 
 

Evaluate    

 

(a)           0               (b)          (c)     3  (d)  6 

 
Question 8 
 

The second derivative of    

 

(a)           (b)     (c)     (d)    

 
Question 9 
 

The solution to   312 x  

 
(a)   ,      (b)    ,    (c)    ,   (d)   ,    

 
Question 10 
 

Which definite integral represents the area bounded by the curve   and the  ? 

 

(a)                 (b)         (c)          (d)    
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PART B 
Question 11 (17 marks) 
 

(a) Differentiate the following. Simplify the answer if necessary. 
 

(i)                            (1)     

 

(ii)                      (2)    

                                                                                    

             (iii)                     (2)                                                                                       

 

      (iv)                                      (3)                                                                       

      

      (v)                        (3)                                                                             

       
(b) Simplify           (3) 

 
(c) Use the trapezoidal rule with 5 function values to give an  
 

approximation for  .       (3) 

 
Question 12 (15 marks) 
 

(a) P (2, 3), Q (6, -1) and R (-4, -5) are the vertices of PQR . M is the midpoint 

of PQ and N is the midpoint of PR. 
 

(i) Draw a diagram showing this information.      (1) 
 
(ii) Find the co-ordinates of M and N.            (2)               
     
(ii) Show that / /MN QR .         (2)   

 
(iii) Calculate the length of QR.         (2) 
 
(iv) Show that the length of MN is half the length of QR.              (2)            
    

(b) Evaluate   using Simpson’s rule with 3 function values, giving  

your answer as an exact value.       (3) 
 

(c) Solve for a ,     (3) 
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     Question 13 (16 marks)     
    

(a)    Consider the curve given by    , for  . 

    
(i) Find the stationary points and determine their nature.    (4) 

 
(ii) Find the point of inflexion.        (2) 

 
(iii) Sketch the curve for .       (3) 

 
(iv) What is the minimum value of y for .     (1) 

 
 

(b)  A box contains 8 red and 11 green marbles. Arnav randomly selects three 
       marbles one at a time and without replacement. What is the probability that he 
       selects green, red then green in that order?      (2) 
 

 
(c)        In a class of 24 students, 3 play no sport, 14 play cricket and 12 play tennis. 

 
(i) Construct a Venn Diagram showing this information.   (1) 

 
(ii) If a student is selected at random, find the probability that: 

 
(α) He or she plays tennis?      (1) 

 
(β) He or she plays both tennis and cricket?    (1) 
 
(γ) He or she doesn’t play cricket?     (1) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Examination continues on the next page 
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Question 14 (20 marks) 
 

(a) Find the following integrals. 
 

(i)                            (2)                                                                            

     

(ii)             (2)                                                                                   

                                                                                                                                                                                  

(b) (i) Differentiate          (2) 

 (ii) Hence, find                      (2) 

 
(c)       Find the sum of the first twenty terms of an arithmetic series, given  

that the tenth term is 39 and the sum of the first ten terms is 165.  (4) 
 

(d)       Find the values of   for which the series    

has a limiting sum.        (4) 
 
 

(e)       Cans of fruit in a supermarket display are stacked so that there are 
3 cans in the top row, 5 in the next row, 7 in the next row and so on. 
If there are 10 rows in the display, find: 
 
(i) The number of cans in the bottom row     (2) 

 
(ii) The total number of cans in the display     (2) 

 
 
Question 15 (15 marks) 
 

(a)       A company finds that the function   provides a 

      good approximation for their profit   in dollars, where   is the 
      advertising expenditure in thousands of dollars.  
 

(i) What expenditure of advertising would produce the maximum profit? (4) 
 

(ii) What is the maximum profit?       (2) 
 

(b)  Find the value of  k if  is a solution of  .  (4) 

 

(c)        Sketch the graphs   ,    and the line   . Find the area 

                           of the region bounded by all three curves.         (5) 
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Question 16 (14 marks) 
 
 

(a)       A piece of wire 1 m  long is cut into two parts. Each part is bent to form a circle. 
If one of the pieces of wire is  cmx long: 
 
(i) Show that the length in centimetres of the radii of the two circles are 

 

                          
2

x


 and 

100

2

x




.      (2) 

 
 
                           (ii) Show that the sum of the areas of the circles is  

                               2 21
( 100 5000) cm

2
x x


  .    (4) 

 
(iii) Find the lengths of each piece of wire so that the sum of their areas is 

least.          (4) 
 
 

(b)       A hemispherical bowl of radius    units is filled with water to a depth of 

        units. Show that the volume of water is   cubic units.   (4) 

 
 

 

 
 

END OF EXAMINATION  














