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Section I 

10 marks  

Attempt Questions 1-10 

Allow about 15 minutes for this section 

 

Use the multiple-choice answer sheet for questions 1-10 

___________________________________________________________________________ 

1     The following table list the values of a function ( )y f x  for  3  values of  x .                 

 x   1.2 1.4   1.6 
y   3 3.8   4.8 

     

   By using the Trapezoidal rule and the table of values, the best estimation of 
1.6

1.2
( ) f x dx³  is: 

       A.     3.08            

       B.     1.54              

       C.     0.77            

       D.     7.7 

        

2    The solution to  2 3 4h h! �   is given by: 

A.   1 4h� � �  
B.    4h !  
C.   1h � �  
D.    4h !   or  1h � �  

 

3  The correct expression for the integral 
4

sin  x dx³  is :                                

     A.
4

cos x c��   

     B.   
4

4cos x c�  

    C.  
4

 4cos x c��      

    D.    
4

1 cos
4

x
c�  
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4   The accounts department of a company records problems with cheques received from      

     customers over a six-month period. The results are shown in the Pareto chart below. 

 

              

 Approximately what percentage of the problems are due to an Amount Error? 

A.    23% 
B.    5 % 
C.    95% 
D.    13%   

 

5   The chance of a fisherman catching a fish of legal length is 3 in 5. If three fish are caught                                                                                    
     at random, what is the probability that exactly one is of legal length? 

 

A.   36
125

 

B.    12
125

 

C.   7
125

  

D.   9
125
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6   If ( ) x xf x b b� � , then � �2( )f x�   

       A.   (2 ) 1f x �  

      B.    2 (2 )f x�      

      C.    (2 ) 2f x �      

      D.   2 (2 )f x�      

 

 

 

7  Let  𝑋  and  𝑌  be independent events where ( ) 0.2P X   and ( ) 0.52P Y  .  
    What is the value of  ( )P X Y ? 

A.  0.616 
B.  0.72 
C.  0.384 
D.  0.28 

 

 

 

8   If  34sin 3y x �  , then dy
dx

  

A. 312cos 3x�  
B. 236sin 3 cos3x x� �    
C. 3 236sin 3 cos 3x x�  
D. 212sin 3x�  

 

 

9   A set of data has a lower quartile of 10 and an upper quartile of 16. What is the maximum     

     range for this set of data if there are no outliers? 

A. 24 
B. 22 
C. 26 
D. 20 
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10  The graph of 2( 2) (3 )y x x � �  is dilated vertically by a factor of  1
2

and horizontally by      

      a factor of  3. It is then reflected across the y  axis. The new equation is given by: 
 

A. 22(3 2) (3 3 )y x x � � �  

B. 21 (3 2) (3 3 )
2

y x x � �  

C. 21 ( 2) (3 )
2 3 3
x xy  � � �  

D. 21 ( 2) (3 )
2 3 3
x xy  � �  
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Mathematics Advanced  

Section II  

Answer Booklet 

 

 

90 marks 

 Attempt Questions 11–36 

 Allow about 2 hours and 45 minutes for this section 

 

 

Instructions     Answer the questions in the spaces provided.  

                         •  Your responses should include relevant mathematical reasoning and/or                             
   calculations.  

                         •  Extra writing space is provided at the back of the question paper.  
   If you use this space, clearly indicate which question you are  
   answering. 
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Question 11 (2 marks) 

Solve 2 7 4x�  .                            2      

………………………………………………………………………………………………….

………………………………………………………………………………………………….

………………………………………………………………………………………………….

………………………………………………………………………………………………….

………………………………………………………………………………………………….

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

Question 12 (3 marks) 

   On a golf course, the tee is a distance of 130 metres due west from the hole. On her first     
   shot, Kelly hits the ball 100 metres but not at the correct angle. On her second shot she 
   hits the ball 35 metres and gets it in the hole. On what bearing, a , did she hit her   
   first shot ?  Give your answer correct to the nearest degree.                                                   3 

                                             
…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………..   

Diagram not to scale. 
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Question 13 (3 marks) 

The weight M, in kg, of an object on the moon is directly proportional to the weight E of the 
object on Earth. An astronaut who weighs 90 kg on Earth weighs 16.4 kg on the moon. 

 a) Find an equation for converting the weight of an object on Earth to its weight on 

     the moon.                                                           2 

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………  

b) An astronaut weighs 120 kg on Earth. How much will the astronaut weigh on the 

    moon?                                                                                                                             1                                                                                                                                               

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 
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Question 14 (2 marks) 

Consider the function shown below.       

                                                                                                                                           

Write down the domain and range using interval notation.                                                       2 

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………           

Question 15 (2 marks) 

Given cos2 0.5T   and 3 2
2
S T Sd d , what is the value of sinT  ?                                          2 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 
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Question 16 (6 marks) 

The population P , in thousands, of a small city is given by,  2

500( )
2 9

tP t
t

 
�

, where t  is the 

time in years.    

                                       

a) Find the population after 10 months.                                                                                     1 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

b) Find the rate of change of the population with respect to time.                                            2 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

……………………………………………………………………………………………… 
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c) Find the rate of change in the population at 12t   years.                                                    1 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

d) Find the average rate of change in the population from 10t   months to 4t   years.         2 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 
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Question 17 (2 marks) 

Find the x � values for the points on the graph of  3 2( ) 6f x x x � �   at which the normal has 

slope 1
9
� .                                                                                                                                    2 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………....  

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

Question 18 (1 marks) 

Draw a graph that is continuous, but not differentiable at 1x  .                                               1 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………….……

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………                                                       
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Question 19 (2 marks) 

 The data in the following table relates study time and test scores.                              

Study time in hours Test grade in percent 
                7               83 
                8               85 
                9               88 
               10               91 
               11               93 
               12               95 

  

 Find a regression line for the data above, using accuracy to two decimal places.                  2 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

Question 20 (2 marks) 

Find   2 3 105 ( 1)x x dx�³ .                                                             2                                                                                                             

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………….

………………………………………………………………………………………………….

…………………………………………………………………………………………………..

…………………………………………………………………………………………………..

…………………………………………………………………………………………………..

…………………………………………………………………………………………………

………………………………………………………………………………………………… 
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Question 21 (4 marks) 

Differentiate the following: 

a) 2 2( ) (1 )xf x e x� �                                                                                                                  2                                                                                                             

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

b) 
3 4( ) ln

6
xf x

x
§ ·�

 ¨ ¸�© ¹
                                                                                                                 2                                                                                                                                

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 
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Question 22 (2 marks) 

Show that 3( ) 5 1f x x x � � � is always decreasing.                                                                  2 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

Question 23 (3 marks) 

Find the area between the curve 2 3y x x �  and the x � axis over the interval 1 5xd d .        3 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………..  
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Question 24 (4 marks) 

The world population was approximately 6.04 billion at the beginning of 2000. It has been 
estimated that the population is growing exponentially at the rate of 0.016 per year.  
The world population  𝑃  is modelled by the equation  𝑃 = 𝑃0𝑒𝑘𝑡 , where 𝑘  and  𝑃0 are 
constants and  𝑡  is the amount of time (in years) since the beginning of  2000.  

a) Estimate the world population at the end of 2030.                                                                 2 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

……………………………………………………………………………………………….... 

b) After how many years will the population be double the population in 2000?                     2 

…………………………………………………………………………………………………

….………………………………………………………………………………………………

………………………………………………………………………………………………….

………………………………………………………………………………………………….

…..………………………………………………………………………………………………

.…..……………………………………………………………………………………………...

……..……………………………………………………………………………………………

……..……………………………………………………………………………………………

……..……………………………………………………………………………………………

……..……………………………………………………………………………………………

…………………………………………………………………………………………………. 
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Question 25 (3 marks) 

a) On the same axes sketch the graph of y x  and 21y x � .                                                2 

b) Shade in the region where both y xt and 21y xd � .                                                          1 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………                                                                                                           



20 
 

Question 26 (7 marks) 

Consider the function  3 4( ) 2f x x x � . 

a) Find the coordinates of any stationary points on the curve  𝑦 = 𝑓(𝑥).                               2                                                

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

b) Determine their nature.                                                                                                          2 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 
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c) Find any points of inflection on the curve  𝑦 = 𝑓(𝑥).                                                         1 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

d) Sketch the function  𝑦 = 𝑓(𝑥)  for  𝑥 ∈ [−2,2].                                                                 2 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

……………………………………………………………………………………………….…

…………………………………………………………………………………...……………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 
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Question 27 (4 marks) 

Use the standard normal distribution table on the opposite page, or otherwise, to answer the 
questions below. 

a) Find ( 1.93 0.79)P z� d d .                                                                                                                        2 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

……………………………………………………………………............................................ 

b) A large class takes an exam, and the students’ scores are normally distributed.  The mean 
score is 72P    and the standard deviation is 4.5V  . Students who score in the top 10% 
receive an A grade. What is the minimum score needed to get an A grade?                           2                                                                                             

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………                       



23 
 

 Table : The standard normal distribution 

The table below provides some values of the probabilities for the standard normal 
distribution.           

i. e.   Φ(𝑧) = 𝑃(𝑍 ≤ 𝑧) = ∫ 𝜙(𝑡)𝑑𝑡
𝑧

−∞
 

𝒛 +0.00 +0.01 +0.02 +0.03 +0.04 +0.05 +0.06 +0.07 +0.08 +0.09 
0.0 0.50000 0.50399 0.50798 0.51197 0.51595 0.51994 0.52392 0.52790 0.53188 0.53586 

0.1 0.53983 0.54380 0.54776 0.55172 0.55567 0.55962 0.56360 0.56749 0.57142 0.57535 

0.2 0.57926 0.58317 0.58706 0.59095 0.59483 0.59871 0.60257 0.60642 0.61026 0.61409 

0.3 0.61791 0.62172 0.62552 0.62930 0.63307 0.63683 0.64058 0.64431 0.64803 0.65173 

0.4 0.65542 0.65910 0.66276 0.66640 0.67003 0.67364 0.67724 0.68082 0.68439 0.68793 

0.5 0.69146 0.69497 0.69847 0.70194 0.70540 0.70884 0.71226 0.71566 0.71904 0.72240 

0.6 0.72575 0.72907 0.73237 0.73565 0.73891 0.74215 0.74537 0.74857 0.75175 0.75490 

0.7 0.75804 0.76115 0.76424 0.76730 0.77035 0.77337 0.77637 0.77935 0.78230 0.78524 

0.8 0.78814 0.79103 0.79389 0.79673 0.79955 0.80234 0.80511 0.80785 0.81057 0.81327 

0.9 0.81594 0.81859 0.82121 0.82381 0.82639 0.82894 0.83147 0.83398 0.83646 0.83891 

1.0 0.84134 0.84375 0.84614 0.84849 0.85083 0.85314 0.85543 0.85769 0.85993 0.86214 

1.1 0.86433 0.86650 0.86864 0.87076 0.87286 0.87493 0.87698 0.87900 0.88100 0.88298 

1.2 0.88493 0.88686 0.88877 0.89065 0.89251 0.89435 0.89617 0.89796 0.89973 0.90147 

1.3 0.90320 0.90490 0.90658 0.90824 0.90988 0.91149 0.91308 0.91466 0.91621 0.91774 

1.4 0.91924 0.92073 0.92220 0.92364 0.92507 0.92647 0.92785 0.92922 0.93056 0.93189 

1.5 0.93319 0.93448 0.93574 0.93699 0.93822 0.93943 0.94062 0.94179 0.94295 0.94408 

1.6 0.94520 0.94630 0.94738 0.94845 0.94950 0.95053 0.95154 0.95254 0.95352 0.95449 

1.7 0.95543 0.95637 0.95728 0.95818 0.95907 0.95994 0.96080 0.96164 0.96246 0.96327 

1.8 0.96407 0.96485 0.96562 0.96638 0.96712 0.96784 0.96856 0.96926 0.96995 0.97062 

1.9 0.97128 0.97193 0.97257 0.97320 0.97381 0.97441 0.97500 0.97558 0.97615 0.97670 

2.0 0.97725 0.97778 0.97831 0.97882 0.97932 0.97982 0.98030 0.98077 0.98124 0.98169 

2.1 0.98214 0.98257 0.98300 0.98341 0.98382 0.98422 0.98461 0.98500 0.98537 0.98574 

2.2 0.98610 0.98645 0.98679 0.98713 0.98745 0.98778 0.98809 0.98840 0.98870 0.98899 

2.3 0.98928 0.98956 0.98983 0.99010 0.99036 0.99061 0.99086 0.99111 0.99134 0.99158 

2.4 0.99180 0.99202 0.99224 0.99245 0.99266 0.99286 0.99305 0.99324 0.99343 0.99361 

2.5 0.99379 0.99396 0.99413 0.99430 0.99446 0.99461 0.99477 0.99492 0.99506 0.99520 

2.6 0.99534 0.99547 0.99560 0.99573 0.99585 0.99598 0.99609 0.99621 0.99632 0.99643 

2.7 0.99653 0.99664 0.99674 0.99683 0.99693 0.99702 0.99711 0.99720 0.99728 0.99736 

2.8 0.99744 0.99752 0.99760 0.99767 0.99774 0.99781 0.99788 0.99795 0.99801 0.99807 

2.9 0.99813 0.99819 0.99825 0.99831 0.99836 0.99841 0.99846 0.99851 0.99856 0.99861 

3.0 0.99865 0.99869 0.99874 0.99878 0.99882 0.99886 0.99889 0.99893 0.99896 0.99900 

3.1 0.99903 0.99906 0.99910 0.99913 0.99916 0.99918 0.99921 0.99924 0.99926 0.99929 

3.2 0.99931 0.99934 0.99936 0.99938 0.99940 0.99942 0.99944 0.99946 0.99948 0.99950 

3.3 0.99952 0.99953 0.99955 0.99957 0.99958 0.99960 0.99961 0.99962 0.99964 0.99965 

3.4 0.99966 0.99968 0.99969 0.99970 0.99971 0.99972 0.99973 0.99974 0.99975 0.99976 

3.5 0.99977 0.99978 0.99978 0.99979 0.99980 0.99981 0.99981 0.99982 0.99983 0.99983 
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Question 28 (5 marks) 

Consider the functions  3( ) 3 2f x x �   and  2( ) 1 3g x x � . 

a) Find ( )f g x                                                                                                                          2 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

b) Evaluate ( (1))g f c                                                                                                                  3 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

……………………………………………………………………………………………….... 
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Question 29 (2 marks)     

If  1
1log

x

a
N

  such that 0x ! and 0N ! , show that log xa N .                                            2                     

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

……………………………………………………………………………………………….…

…………………………………………………………………………………...……………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 
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Question 30 (5 marks)                       

The probability density function 21( ) ( 1)
3

f x x �  is defined over the interval > @0,1 .   

Find the value of :  

a) ( )E X .                                                                                                                                     2 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………….

………………………………………………………………………………………………… 

b) the variance.                                                                                                                         2 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

c)  the standard deviation, correct to 2 decimal places.                                                           1 

…………………………………………………………………………………………………

………………………………………………………………………………………………… 
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Question 31 (5 marks) 

Consider the function 2

8
4

y
x

 
�

. 

 a) Write down the domain.                                                                                                      1 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

b) Find the horizontal and vertical asymptotes.           2 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

c)  Sketch the function, showing the main features.                    2 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 
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Question 32 (7 marks) 

The velocity of a particle travelling along the x  axis is given by 102
2

v
t

 �
�

 1ms� , where 𝑡 

is the time in seconds .   

a) When is the particle stationary?                                                                                             1 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

b) What happens to the velocity as tof  ?                                                                             1 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

c) Find the acceleration when the particle is stationary.                                                            2                                                                                                         

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

……………………………………………………………………………………………….…

…………………………………………………………………………………...…………… 
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d) Find the distance travelled in the first 5 seconds, in exact form.                                           3 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 
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Question 33 (2 marks) 

Evaluate 
7

0
( ) f x dx³ , where ( ) 3 2f x x � � .                                                                           3                          

…………………………………….……………………………………………………………

………...….……………………………………………………………………………………

…………………...……………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 
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Question 34 (4 marks) 

a) Sketch ( ) 3cos 2 2
3

f x x S§ · � � �¨ ¸
© ¹

  for xS S� d d .                                                                   3 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

……………………………………………………………….…………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

……………………………………………………………….…………………………………

……………………………………………………………….…………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………...                       

b) Hence, state the number of solutions to the equation 3cos 2 2 0.5 1
3

x xS§ ·� � �  �¨ ¸
© ¹

  

     for xS S� d d .                                                                                                                    1                                                                                                                                           

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………..……………………………………..                                            
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Question 35 (6 marks) 

A fence, 8 m high, is parallel to the wall of a building and 1 m from the building.  

                                                

 

 

 

 

 

 

 

a) Write an expression for the length of  𝐴𝐵  in terms of T .                                                 2 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………….. 

b) Find the shortest length of the plank  𝐴𝐵  that can go over the fence, from the level ground,     

    in order to rest against the wall.                                                                                           3                                                                                                                                                                             

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

wall 

T    1 m    

8 m 

T  

 

Diagram not to scale. 

𝑦 

𝑥 

A 

B 
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…………………………………………………………………………………………….……

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

……………………………………………………………………………………….…………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………..                                      
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Question 36 (2 marks) 

Neville lives in a town where one third of the days are rainy days.  If it is a rainy day, the 

chance of heavy traffic is  1
2

.  If it is not a rainy day, the chance of heavy traffic is  1
4

.  If it 

is a rainy day and there is heavy traffic, there is a 50% chance that Neville will arrive late to 

work.  On the other hand , the probability of being late is reduced to 1
8

 if it is not a rainy day 

and there is no heavy traffic.  In other situations, the probability of Neville being late to work 

is 0.35.  On a random day, Neville arrives late to work.  What is the probability that it is a 

rainy day?                                                                                                                                   2 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

                                                               The End 
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Select the alternative A, B, C or D that best ans,11te:rs the question. Fill in the response oval 
completely. 
Sample 2 + 4 =? (A) 2 (B) 6 (C) S (D) 9 

If :you think you have made a mistak:e, put .a. crnsE through the incorrect ans\ver and fill in the A. B co 
If you change your mind and have crossed out ,vhat you consider to be the correct an.sv,rer, 
then indicate this by \\nting th~ word correct and dra,ving an arrow a:s follov,s: 

/correct. 

A B)I( CO DO 

fl,,{•v ,,... -n - J 
Student Number: r J {/ . . L/ll,/\ C '--c1Yl , -'----------------
Completely fill the response oval representing the most correct answer. 

1. AO Be co DO 

2. AO BO co D• 

3. AO BO ce DO 

4. AO BO co D• 
,: 
J. A. BO co DO 

6. AO BO co DO 

7. AO BO c• DO 

8. AO B8 co DO 

9. Ae BO co DO 

10.A 0 BO co D• 



Question 11 (2 marks) 

Solve [2x-7[ = 4. 2 

eJ?<. - 7 ::= 4 0 r 1t - 7 .:: - 4 ...................................... ........................................................................ . 
~1l .= l l 2 7l = 3 ................................................................................................................ 

X - .!L X. ~3/ ·························· ~ ·· a; ····················································· .a.., .................. . 
.................... ........................... ......... ....... · ................................................ . 

?( :. 5 l. ................................. ......................................................................... · .. 

Question 12 (3 marks) 

On a golf course, the tee is a distance of 130 metres due west from the hole. On her first 
shot, Kelly hits the ball 100 metres but not at the correct angle. On her second shot she 
hits the ball 35 metres and gets it in the hole. On what bearing, a 0

, did she hit her 
first shot ? Give your answer correct to the nearest degree. 3 

N 
. ao 

.· - ~ ··- ·- •- . -----·- . - ···-
Diagram not to scale . 

130 m 

............................................................................................................... 
:z. '2 '2 . 

. . . . . .. <Q ... . .;; .... .'. .'? ..... .. .~ 9 .... .~ ............................................... . 
~x ,oo >< •~o 

................. ...... :: ... '3..~.1 .. ............................................................. ; ..... . 
. " c,AJ 

. :. r1 - °IO - Cf T ................... ......................................................................................... . 
:: g (' ( fl '2 a ,a.a+ cle«.u J 

·····························.·····································" ··········································· 

9 



Question 13 (3 marks) 

The weight M, in kg, of an object on the moon is directly proportional to the weight E of the 
object on Earth. An astronaut who weighs 90 kg on Earth weighs 16.4 kg on the moon. 

a) Find an equation for converting the weight of an object on Earth to its weight on 

the moon. 2 

............................. M .... .. .............................................................. . 

.... ......... .... ... ........ .... M-... .. .. £. ........................................ ........ ............. . 
16.4 =- t<x 90 .. .... ................... ... .... ....... ........... ....... ................. ................. .................... 

~: tb-4 ······················································+························································ 

.:: il .................................................... 2:i..·~ ·· ................................................ . 

!. M = 4 \. E. .............................................. ........................................................... . 
21.r; 

b) An astronaut weighs 120 kg on Earth. How much will the astronaut weigh on the . 

moon? 

........ ................. M .. :?. .. . 1 I·'· .... ).C; .. I .~9 ..................................................... . 
225' 

1 

..... ~. :.J. .~ .. . ~.~.-:\:r.~ .~ .~. .... ~ .·~ ~J ... .~. !\&J h .... :.r.7.. ... ~. ... .1.~ 

....... . fY.':\.o.o n. :: ............. ........................................................................ . 

10 



Question 14 (2 marks) 

Consider the function shown below. 

Write down the domain and range using interval notation. 2 

... P..9.~ .. ~~.0 ..... .c.~ .. ~.) .. +) ... \l ... C.4., .. ~."?9.) .................................. . 

. . . . .. '?.-.0..~ .~ ...... . c.~ .. ~.). ?.J ............................................................. . 
Nok. -\-h.J.J)..L t. r L -\-NL o ""\j C.c.. -e...p+-~b\ <- a'\~ w t.rS.. • '/ov ... ·~ ·~ .. .. ... ·4·, \ ... ·i·; ·, .. +:~·~ ·: · · · \ · ·~~·;:~: · · :f<>;: · .Q_t:, 

Question 15 (2 marks) 
Cb rrtL '--~ ~t"\ """'-a<2/" • 

Given cos 20 = 0.5 and 31r 0 21r, what is the value of sin 0 ? 2 
2 

.. C.<!?~ .. ;?.~ ... ? .i ............................................ Q .(l:, ..... ........ 4 .C!?! .. .. ~. . ~-
2 Q :: 1T SU ill ll1l 1- 2>rr·,2 ct : ...l.. ... ······3 ·· :)····3 ·• .A ••·3 ·1 ··-3···························································· 2.. 

2s ,~ l. © ::: ..L .................................................................... ........................................... 2. 

; .... --~. -"'-l -1--~ . ,.12J .1. 1~ .............. ................................. ?..•.~- -~- =-~ 
S.t V'\ 0 -::-+ ..L ................................................................................................................ -

....... .. :: ... .. 1.~r~ .. .... 1a.~ .<?.~ .~·~ ··· ············································ . 
o -;: S.lr"\ tf) -:. -1 

... .. ..... ............... ... .. .......... ········· ················ ···· ········· ············ ..................... . 

.. ?.~ .0 .... 1!. ... .... .. Y~···· ················· ····································~~ .. t:~ abo~ b I do""a'f'\ • 
11 



Question 16 (6 marks) 

500t . The population P, in thousands, of a small city is given by, P(t) = 2 , where t 1s the 
2t +9 

time in years. 

P, 
60 

;o 
40 

30 

!Cl 

lO 

246810121 

a) Find the population after 10 months. 1 '-+- t= 10 _fj ·····~ ·················----···· ~-'""' ····································································· /;J. t, 
t,4.. a " c. """"' k 

... . e. . ( I " · . . <:':. Cl. "'.~s.) .. =. .... € {)('.) ... ><. .. :{ .................... -;;. ;-~: .~ ... ¼, • O n.S , 

........................................... 2 ·( · !i/<o) .. t..i ............................................. . 
· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ;.· · · 4 o· ·: · l · 6' b · · · c h av.,·) · · · · · · · · · · · · · · · · · · · · · 

• 

4o . \ '2. ( ~h ~) ......................................•........................................................................ 

b) Find the rate of change of the population with respect to time. 2 

: : :r:;+;1:: :;: :: : :;~s:: :~: :~;;: ::~: ::c i.~:~:;···;· ·461·::: :: : :: : :: : :: : : 
( 2. -t:.2-+ 't) 2. 

······································~ ·······························.·············-1························ 

... 100 0 -t. t- 4S-oo · - .2000-t. 
.................. . :-:-. ·- ·----------------· ..................... . 

(2-c, 2. ... ~) 'lo 

'2. == 4 Soo - lOoo-t. 
···························---------··················································· 

(2-t._2- -t'i) l 

12 



c) Find the rate of change in the population at t = 12 years. 1 

......... . e . .'.(.( .~) ... ..... .q ... .... .t.~.~. Q .. (.t. ~) .~ ..................... : ......... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (2. .)(. .12..~ ... :t.,). ............................................. . 

. ..:. -- ( .5g ............................ ........................................................................ ..... . . 

d) Find the average rate of change in the population from t = I O months to t = 4 years. 2 

: A~:::;~:~:::~;; ;p::::: ;: : : : : : :~: (. :; ) : : : ; : i: :(i)::::::::::::::::::::::::: 
; ........................................................... 4 .~ .. r. ..................................... . 

...: 4~-,8 - 'r0-12.. .............................................. ..,,,,... ............................................................. . 
\ 'I 

·································································~ ······································· 

............................................... 1 ... ;) :. J .. '??. ...... I?.~~.~~.~ .. .............. . 

····~·····'·~~ ... .. .... .... ... ~ .~ .~.'.~ ... .... :.~.;~ .... q.~.~r11a~ . 
... r(~} ... ~.~~.~.'P':: .... ... b.r? .... ~ .~ ····~~~.~ ..... .... .f.~f.) . 
..... t½-:-... ~.~ .~.~ .!. .":.~ .. ~ .r:-..... ~ .~·~····~~ ..... ~.~.f.~ .~.~ .... 
..... t~ .... ~~ ·~ ····· {:)·lf.('.Q.~ .~ .. .......................................................... . 

13 



Question 17 (2 marks) 

Find the x- values for the points on the graph of f (x) = -x3 + 6x2 at which the normal has 
-1 

slope-. 2 
9 l r l-x."\ =- -'"3x.'2 tll)(.. (ma ... ~V'L na+ &(,~tt,t!,/~ ............................................................................................................ •.. I \ 

I o4 I, + tu ..t,n +-, (l 1') 0 I'\ ) 

............................................................................................................... 

................ f'lrv .::. .. ~.t ········ :'.: ... ~ .T·:=:··'J ...... {;.~~~~~·;·~·~h 1.1] 

......... ; ............................................................................................ J ..... . 
I 

LA.f. + fx)-::q 
-~-x.2. t-l2..1t ~q ............................................................................................................... 

°3?<..2 - \2.)(. t-&f ;:::O ............................................................................................................... 
"'X.'2 - 4--x+~ ::0 ............................................................................................................... ) 

···································(~.~ .~j .. ('?(~.~} .. ~.?. ........ ( .~ ... ~.~: .. .. f~. ~of\fi'~ 

............................. ~·: . X . ? ... .. ;> ... ~ . .. ......... 9 . r. ... . 4. .... ~ .~.~ .'?. .l. .f?.o ,.. 

.. :b.~ ... p.o.1~ .... ~~··™'····.n.~~ .... ~M .. ... Jd11~ .. 1 
-

Question 18 (1 marks) 

Draw a graph that is continuous, but not differentiable at x = l . 1 

· ............................................................................................................. . 

. .................. .......................... . _,___ 

.. :-lt .\~.~~ ····~·~~.~ .... ... ... 1.~.~ .... j .~.~r..~ ... +.~.~.~ ... 
'NQ.re.... f'\o+- c.oA+if"'\uo~~ • ,'( 

-' a , x ::- I -'o)as a t,t.,4.f 
f' r -\ - .J ; A-'\ 'T 1' 14 An rv\ , ", \..e. J ro (JI 

Co I'\-\- l" \J O uS • 



Question 19 (2 marks) 

The data in the following table relates study time and test scores. 

Study time in hours Test grade in percent 
7 83 
8 85 
9 88 
10 91 
11 93 
12 95 

Find a regression line for the data above, using accuracy to two decimal places. 2 

.......... . j .. .. ..... ?.~ ... . t:-... .................................................................... . 
a-:. Cos- .'SS- (l.~ p) \ l'V'l~r~ c.c.'-'-,)arcito....,l, ............................................................................................................... 

............. .. ... -?~.~·~·······{~~.e) ........................ .. .. .... ... ~v4-, 

Ila. ~'-StCN Ii~: C.Urr~..\-- bu+ 
·················~ ·······························································r" ···························· 

: . -::. .J. 4~ -x. + b5" · s-s- l "L~(l~c_t\j \a,C.QoA.J ................. .. 'j ............................................................ ··~·~:;;;·· . .'.f \..:t.:.·· ·~/~ \J \Cl. 

Question 20 (2 marks) 

Find f5x2 (x3 +1)1°dx. 

................................................................. TO ................ ·-:i: .......... ............ . 

( 3 f- t) 'I -:= I\ ( °)(, 3 t- \) X °3 Jc... ..... ,,.- ..... . 'X ........ ................................................................................. . 
~"( = 3 ,t l. (le, 3 ,f-1 ) IQ 

·················································•·· ........................................................ . 

2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ) ......... ,t.\. .......... . 

. . . _: : . .j. ... -~. -X.: a . {,<,_ 3. .+:.'} -•~ ... c,I _')(, __ ::; __ . ..... ( ~-.. _+_ .'. ) ....... -~ -.. t:, 
"a3 
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Question 21 ( 4 marks) 

Differentiate the following: 

a) f(x)= r 2x(l+x2 ) -2.ll 2 

........ .f. .. hL. )_ .. '.":' .. -~ ....... i -~ ... 2.1<. ..... :t:-. ..( . I .. I-: :x. _)_ . ~-... -~. ~. ......... . 

. . . . . . . . . . . . . . . . . . . . . . . ;;-_ l -~ -~ .. .... .c..~ .. -::-: .. ( _l_ .+. ."-. ~. )_ ........................ _____ _ 
.:.. 2.e., -2.~ ( X - I - J<.. 1..) ............................................................................................................. 

b)f(x)=ln(x3 +4J 2 
6-x 

.. . 1. h}.;;_ .. _.~-~-.. fa.3 _t-_. ~) ...... -~ -.. &~ ... ( <,, . :-: ~) ......................... . 

. . .. . .. . '( .. ................................................................................................... . r lt) -:: ~")L 2 - - \ 
·························· ;_;,..: ········ 1····················· _.., ··········································· ······· 

-::. 3x' i \ ........................................... -. ~-· .:..-· .')(.-........................................................... . 
?t 3 1-A--

0~ 
··························································1 ··················································· 

··················~ ·····~ ··(j.~~.~ .~ .. .. .. .............. ;.f. ... ~.~\.~.~~.~·~.~.~ . +"'-
( 4) (. b ll) 1 CJ~ ....,..a~ . . .. . .. . .. . .. ... . .. . . . . .. . .. .. . . -- . 1(; ,t.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............ . 
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Question 22 (2 marks) 

Show that f (x) = -x3 -5x + 1 is always decreasing. 2 

·······r ··;,~~'° ··~···~ ···i~"i···: ·i ······················································· 
.................... J ............................. .............................................................. . 
. . .. . .. . .. . . : ........................... r ................................................................... . 

............ ......................... f ... (~} ... ~9. ........ f,.~····~ ···~·~·l·~·~··':!~. :.;-.................................... _:. '. ... f ( ".'J.. .. ·-~ ... C.. _I_."':!. 0:,. .. _c)__~l,f.l<)_l_/J . • 

M ot , 'N dJ.ll h- r t <.,L , · v l m cu· K; ~,,. ............................................................................................................ \ .. 
c..o r r L c ... J d ; C C' A.. r L.I'\-\- i Q h' °" • '11J r ~c.. a.. , "-e., 

' ....................................... ·+~ .. ~j._·. ·~ ;,,_; ·~ . j~ .. ... 4c,·. ·.a_$(:.· pt Cl l '\ , 

Question23(3marks) c.,\Q.orl':1 ---":'J +la... .C.(n\ '-A..,4S\ c:dv..,c:ty~ dt.!c..r~Cl\.\4 · 
~~+-C>-.1 , Ca. \I Lrj hz..l p ~v I 1-.t.rt.. 

Find the area between the curve y = x2 -:-- 3x and the x - axis over the interval 1 s x s 5 . 3 

................................................ /::r ... ~~.-\:-.':-:~ .. ;~ .. ~\p..t .\ 4-o ;r-~(.;O(lf) .i~ 
I 'j OJ. n~ 1-o d..o -k.t. o. r~ io-1.S: 

.............. ··············· ir ·············~F·~+i.J~·:······································ 

........................... .. :/ .......................................................................... . 

............... . ././ . ....... S: ................................. ........................................ . 



Question 24 ( 4 marks) 

The world population was approximately 6.04 billion at the beginning of 2000. It has been 
estimated that the population is growing exponentially at the rate of 0.016 per year. 
The world population P is modelled by the equation P = P0ekt, where k and P0 are 
constants and t is the amount of time (in years) since the beginning of 2000. 

a) Estimate the world population at the end of 2030. 

................................................ , . .. :c ................................ .... .................... . o.o & P = (c.o4 e. 

:k::~::::::; :~:i!:::t:;:;:;:; :::;:;:i ::~::::~:;~;1::::::::::::::::::::::::::::: -
· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·o ... 0 \ ·~ ·)( · 9- ,. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

p~ - (o.04 e., . 
··········· 0-l- ··~ ··························································································· 

.................... ... 9. ~' .~.$.f. .... '? .'.~ \ ~. .................... .l .... r:0. !. .... :. ... . 

2 

····················~···j ·:·~·~·~····~·~~\~~~.J~.~,.) ............ ... 3 \ / 
~C "ot b..i-l uSQ..~ 

~t'"~IJ\ tJJ c.orrt..c .. A•lj 
................................................................................................................ orcJ.~. 

\ """a.r~v-waS. a...,.._, 

b) After how many years will the population be double the population in 2000? 2 

······························ ······· ·······················-t················································· 

.................... ?. ... f.o .. =:: .... ro .. e:. ... ~. .~ ....................... \.f. .. j .~ ... . .~.~. 

.............................. ~ . ,'; ... ~. ~. '..°. '. .. t: 0 ii:i i 4· :t,· ........... :I()~ ... ... ~· ; .J 

................. ... ..... ... ... ........................... (.~! ... ~.~.f .. .. I~ 

..................... . 0. . .Q ·'· .~. ... ..... ~ . ..................... .. ... ~.~) 
f:: -:: .JLr..J 'l... +--., o N\ o r w-tfi... .................................................................................................................. 

I 

o .ol 6-b a \,,J,.,JO. r ae...al · ' L ............................ ........... .................................... ... ..... .... .............. .. .......... 
-c-== 43.32 s. c..O-p.r-

·············································•·,r ••················· ~ ······································· ...................................................................................... (:::::-:5';~~~ J 
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Question 25 (3 marks) 

a) On the same axes sketch the graph of y = lxl and y = l - x 2 • 

b) Shade in the region where both y lxl and y l - x2 • 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... ;:F .\1<:-. \ ..................... . 

2. 

2 

1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·j .-:::: ... \ ::-:-.X ........ ..................... .... . 
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Question 26 (7 marks) 

Consider the function f(x) = 2x3 -x4 • 

a) Find the coordinates of any stationary points on the curve y = f(x). 2 

.......... i'( .. 1 ............. ·1. ............ 'j ... .... ·.· ................................................... . 

( le = bx - 4- x - 0 ...... 1 ...................................... ) ........................... 7 ....... ........................ .. 
2 )C 1. ( 3 - 2)( -== 0 

····························;··;·a········~;..-··:···;··;···1······'··················'.·_·············· 
········ ............................................................ 2.7· .................................... . 
. . . . . . . . . . . . . . .. . . . . . . . . . . . 'j .':: .. 9 .................... J- .. .... Jr ............... ' ..................... . 
. ··:·::···5~+;"~~;·········~~·¼·······;~····c6·0··· ;~r--r1···11_y·/ .......................... J ... f._ ............................. , ... '.) ................... Z. /-·. /(,. -J-- .... . 

..................................................................................................................................................................... 

b) Determine their nature. 3 2 
X - l o l 'i. 2.. 

: : : : :-1- .'. ( x.). ... 19 ....... ·°-· ..... 1. ..... ·°- .. : : .. ? . : : : : : : : : : : : : : : : : : : : : . : (:: : : : : : : : : : : : : : : : : : : : : 
/ - / - '\ /····· 

··············································································································· 
....................... _ ......................................................................... /.. ......... . 

(.. [o o' 'i5 Q Hfor ................... / ... '.} .................................................................................... . 
. . . . . . . . . . . . . . . ({.I. .. i.) .... ·• S. .... e1 .•.. v'f .•.~. ~. \< '.':' ... J~,r. '.1.;,, J .. f.o.•.11.t_ ................... . 
............................................................................................................................................ 

................................. , ............................................................................................. . 

. . . . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........................................ . 
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c) Find any points of inflection on the curve y = f (x). 1 

... . i,. { i. l:" ... '1· .. :.:. ... i ............ i ..... · . .: .. · ... :,:,, ............................................................ . 
l. - l -~ [ -

.... ,.• ....... . } • •.•...•......•........•.•. i .•.....•..•.........•..••..•................•.....•........•........ 

l -~·~····)···································································· 
................ ·r .... •.••.· ............................... · ..................................................... . 

I f .~ l 
i --- -· "~•/.";."",?-" ·~t 

•• ·~~--n. •• • 1_..'n•·· ..... ·4-. ·; .•... v-u•• ·rt. v. ·M· ... ·(::~If ?:'{.;j:t,) 
.... ,. . . . ....................... ·................................................. . ..................... . 

;;:, I 
oa.,oo<>o~<>~•••e•~,. oe ~• ••• <>eo o<> , 

tf ..... ( 
···J··~·'··································································· p 

f .) l r \ ·. q: 
•••••• 0 0 0 .,,. 0 0,. 00 ..... • ·{ .. • ••• • •. 0 •• 0 •• • 0 •. 00 • • 0000 • •• • 0, 0 •• • • •. • 0 •••••• • ••• 00 • 00 •• • ••• 

Sketch the function y = for X E [-2,2]. 2 

····················································· ....... (r,. \. 

/ fo ··········································;l····· .. ·-? ...................... . 
I 

...................................... / .... ,....... .............. . .. /'. ................................... . 
· f l f / / -· 5~ .................................. · J·... . . . . . . .. . . . . . . 00..... . . . .. ( ·......... . . . . .. . .................... . 

................. ···············I··············· ..... ···········~···· ... ..... 'eo.;~fr ............ . 

. . . . . . . . .. . . . . . . . .. . .. . .. . . . . . . J .... , ...................................... :~ .. k. tJ· ... . ...... J~~::O 4f: i 
(' "'• '11. 

r -s ! 
......................... ": .... ! ........ i ...................................................................... . 
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' 
Question 27 ( 4 marks) 

Use the standard normal distribution table on the opposite page, or otherwise, to answer the 
questions below. · 

a)Find P(-1.93::;;;z::;;;0.79). ) 2 P(-,.~.3 f ! o. 1~) = P(r 0.11) - r(l-~ -l.q3 
......................................... ·······················································)············· 

= f ( i: Q. 7 q) - p ( i- ., · q s 
··································································:····················•p••········.-···1···/ =-.P(=r ,o. 7tt) - (l- rc~,,.q1) . 
. . . . . . . . . . . . . ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
···················· .... ·················••:••~:7~i1t-·~·_(_1_: .. 0..:.1..7.F:9} ... / 
······················••.•············································t.······································· 

b) A large class takes an exam, and the students' scores are normally distributed. The mean 
score is µ = 72 and the standard deviation is CY = 4.5 . Students who score in the top 10% 
receive an A grade. What is the mfnimum score needed to get an A grade? 2 

:t~!:tt~b~ii::~:«;(;:i:}~:i:J.~8.i:f 7:~::·:::::: 
. :'.. · .. ~. 1.~.• r\< IA.".".1 .... ~. l.J.~ ..... fo .... '::-. ..• . ~'.'I ..... A:.~ J '."'.~'!: ...... h_a. ~. 
o.. - SU>~ of I. 12 8 : .................................................... ::: ·v· .............. -................................... . 

t: :: .... X___.L_ 
.................................. •.• ................ . q:-: ..................................................... . 

......................... -.· ..................... x .. ~.1.2 .................... '. ..... _ ........................ . 
l -18 = .. ~- f ............................................................................................................... 

.. . .. .. . .. ... . .. . .. . . . . .. . . .. ... . )( ... :::: .... .7. 'l. .+. .1-: s:~J .'2:-.8 ....... / ................... . 

-:: 77,7b 
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Question 28 ( 5 marks) 

Consider the functions f(x) = ~./3-2x and g(x) = 1 + 3x2 • 

2. 
·························\"·········r················~·r···················································· 

C'(xJ-:: - (3-h.) -2 
················7·················3························1··············· ............................. . 

fl,, ( )-:: -- 3-2x l ....................................... 3... . . . .. . . . . . . . . . . . . . . . . . . . .. . . ........... · ...................... . 

···••oo••···············,--········· ·c· ·········)·""'·J'.····················································· !'(,) = -1 ~-2 . . . . . . . . . . . . . . . . . . ) ......... ·~ ... -:_·.f...... . . . . . . . . . . . . . . . . . . . . . . . . . ................................. . 
- ' . 

••••••••••••••••••••••••••••••••••••••;S.o••••••oo•••••••••••••••• .. ••••••••••••••••••••••,o•••••••••••••"••••• 

................... ;.·. ·: ·c· ..... \ .. ·.:.: ...... c· ... :;:\: ........................ ,. ........................... ., 

.............. j (. t .( ( ) .... ·: . j.l . ·~. + ~· .f Y' ... ·/ ........................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·.· .... "J., ...................................................... . 
::. I + :?' 

••••••••••••••••••••••••••••••••••••••• : •••••••••••••• _;», ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

=: ]_ .. ., ........................................ 3 .. ,. ............................................................ . 
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Question 29 (3 marks) 

If a = log.!_ such that x > 0 and N > 0, show that a = logx N. 2 
,1 X { I 

.. !: ... \ ......................... ~- .. .. --~1.J-... -:jj ... ,. .... .......................................... . 
.-1 le 

{ J_' = J- ( ('.. ' 
.......................... ... i ... ' .. ·.· ........... \ ............ ·.··" ...... ·.· ........................... '·)· ........ . 

I \. e ~f'!t ....•.......•............... \. . ,,. . . . . . • . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . . . . J ........•. 

···············t:···························································· 
:: <1~ 

.. ,. ........................................... l··········· .. ········· ..................................... . 
• q - l . ,.r - , l . ~. :V . · · · · · · · · .... · · · · · · · · · · .... · · · · .. · .. · · ·~: .. .. i ~·~-~~··'iv··.. .. .. · .. _,. · / · · · .. " ... ·· · .. t~ .. 

. . . . . . . . . . . . .. . . . .. . .. . . . ........... ·} .-.\.. ..................................................... . 

.. .. ....................................... t····· ......................................................... . 
A o a,= (c1111 J_ --:-: ----· .. _ .. _. ::.._::.:,,; ....................... ·.:I· ·)c· .... hJ ............................................................. . 

. . .. . . . . .. . . . . . . . .. . . . . .. . . . . .. . ··{ ~, .. ·.·.. . ....................................... ·i·.· ...... ··i: ......... . 
f I ) f c. lA QA .e_ 

································· ·········t··············t,..:·········· ·······················••/••··· -· 

...................... , ~· 0 ......... i ... ,-,· ................................................. i. ·2·\· ·~ ...... ( t 
· · · · · · · · · · · · · · · =.: · r]±. . .. . . ,.,, . . . . . . s l . Jc1 ),n .. .l.7. . . . . . ._ lo 
.............................. ~- . _( o_f .. )_(,.. . . . . . . . . ..................... .-:_ ...................... . 
.. . . . . . . .. . . . . . . . . . . . . . . . . . . . ··_l-.1F . N~-.... .. . . --Cs i ............. l ....... .... -~. t ..... . 
······································l············································ ............... ······· 

.............................. , . . . . . . ... . . . . . . . ............................................................. . 
:: I t) 

. 'K ···································,J·:' ... ··································································· 
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Question 30 (5 marks) 

The probability density function /(x) =½(x2 +1) is defined over the interval [0,1]. 

Find the value of : 

a) E(X). ( ) _ J' (J. ) t ... / 
)( - O X T \lC {71.) ( _ . 

···················································································· .. ··························· • • > 

· · · ······· · ············ ····· ···· J::· ·1· .t.c····'l···· ··1.·· ·········· ··········· ··· ·················· ... · ... · · 
-:. X -1- ( J..-:,c. ..... ······ ............... ....... l ..... P .. .................................................................. . 

. . . . . . . . . . . . . . . . . . . . . . . . ·:;_· .. · 1 ·. f \ { ;;·l ~:;~} .. ;;Ge ............................................. . 

2 

····································J!. .. q; ......... '1..J·'··················································· 

............... ········~··.tl--.f ;-t· ~7······························ .......... . 
·························~·····1·[··,{·······'),}······················································· 

b) the variance. '::: 

v.;r.::cxJ:::~::::r:1::~:~:;:r~1.::~i:::~::@(~JJ~:::::::::::Z::::::: - -Jo - . 

2 

: : : : : : : : : : : : : : : : : : : : : ~:::: :±:L':: ( ~: ~: i :~~Ji~::::~:::::( 1} ~::::::::::::::: :: : : : : : 
·········· ··········~·····:1·r·lC;~···~····¾-J~•··=······t········: .................... . 
·····························}················································································ 

··· .. ···············:;.·····1··t·J:···+-··t1·····:::_···,·P········/··················· 
............................. :S· .. ... . f. ............. J .............. ,., ..................................... . 
·······························a·3···············································: ......................... . _.. -\)- .... - ----··········: .................. 7.7.;,o•······································································ 

c) the standard deviation, correct to 2 decimal places. 1 

········~··~·····J···g·,·········~····o·~··3··4······c·i" ·;;;·:···-'···············:/ 
······················· ···7£0···································· ·············f .J ......... 

26 



Question 31 (5 marks) 

Consider the function y = -J--. 
X -4 

a) Write down the domain. 
,, ' ;!,. • • ,Ji # ( (' 

...... !J (?y:~ :\.: .... ~· .l: ................ . 

b) Find the horizontal and vertical asymptotes. 2 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••o••••••••••••&•••••••••••••••• ••••••••••••• 

' J i ,. =----- -,., ' tg "t-,c( 
. ;i; ........................................ . -

,. u --:--- f) ........ ············ .. .. ...... ·.J···~··~· .... . 
c) Sketch the function, showing the main features. 2 

::::::::::::::::::::::::::::· ·::::::::::::·::::::::::::: :1::::::::·····•-•=~:::::::::::::: 
\ lf 4-

~..... . . . . . . . . .............. .!. . . ........................ ·'· .............. . 
l 1! \. 
I I '· ········•············ ················;······¾:_:···································· 

f 
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Question 32 (7 marks) 

The velocity of a particle travelling along the x axis is given by v = 2-....!Q_ ms-1 , where t 
t+2 

is the time in seconds . 

a) When is the particle stationary? 1 
V -=O 

············································ro-······························································· 
2--:::Q ......................................... ..£, .\--'2.. . . . . . . . . . ................................................... . 

- lo - -
·········································· ··•··=-··'Z---··············································· 

:::::::::::::::::::::::::::::::::::::::::1i~;:i±::i:~::::;:~:;::::~::::::::::::: 
b) What happens to the velocity as t oo ? 1 

···A;······f ·~··;o··········v···~-···_7-··~·o········7···············;········· 
································/········································7······························ 

····················································~···2················································· 

··············································································································· 
....................................................... , .................................................................................. . 

c) Find the acceleration when the particle is stationary. 2 

···················'··Jv·-·······/-············· ......... ···················r······r+······ 
·········0.··~····;J[·····································'(·~···~··~··'·~··*-~·~J ........... . 
. . . . . . . . . . . . . . . . . . . . ;-· ........... .' ...... ( ......... ·}·--· 2.. ............................... . -............ ·~ .... . 

-= -~lo)(' -( t "L _ 
···························(····· ...... ··~······ ......................................................... . 

- ::. lD f + 2. -···························· ......... 1 ...................................................................... . 
··w·~·~·····f ·;··i··············o.··;····io·c3··t-i:)""·~······r·········· 
··································1···························-················································· -:::. o · 4 v\,1 s- 2 
................................................................................................................................................................................. 

······ ................................................................................................................. . 
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d) Find the distance travelled in the first 5 seconds, in exact form. 3 



Question 33 (2 marks) 

Evaluate J: f(x) dx, where f(x) =3-lx-21. 3 

... l.. .. l ... : .. .................................. !. .. .. ... ... -: .. ...... :.: ... l 
...... x.."' .6 .=.-.::3. ... •. : .. x.:.f.:..... . ...... · (2f3) · ..................................... . 
........ O.c. ................................................ ............................................... . 

I ,,, 

: : : : : : : : : : : : : : :: : : : : : : : : : : : : : : : : : : : : : : : : : : ; : · · }~:.:· ~:: :;;: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
...................................... .' .................... .................. .... .............. . 

/ 

·············1······························································································· 

....... · -5- ... ·-\. !X, .,-,.1.. \ · .,t.3. .. J.. .'t. .. ,., ... ~· ..x. ,?,..(.\. t 3)_ :t: Jt.>. . .(. .. '.". ± "'2.)1 2-

· · · · · ·. · · · · ·o· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
. ; ..•..•.....•...•.........•.....•............• ··•·• ..• =<>· .• •• ':-/.. ·t-··-i··=·:L.··· ............. . 

2 
. - I' J_ 

·························································-······k::! ... -;:_···················:················ 

................ H .. <>,..i'j ..... :S -'!.ok.:i ,r ....... 4.;. J....'! ... !.+. ..... v. x.,, ................... . 

.................... ...... ~R<?-1.. ..... ,:~ ........ ~Y..l\ .. !.l-.... .............. . 

. . . . . . . . . . . . . . . . . . . . ... 4.r.c~ ... :1.C\..S.~ .............................................. . 
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Question 34 ( 4 marks) 

a) Sketch f(x) = -3 cos( 2x + TC)+ 2 for -n; x -5, 1e. 
'- 3 

3 

···············································································Q·-::;;:··.3 ..................... . 
D Q...1\" 

• ••• • ••• « oo• • ••• •• • •• • •• • •• ••• • • • • •• • •• ••• • •• • •• • •• • ••• >o • •• '"• ••• • >o• •••••• .. f. .. ?:.•~•••••••••••••»•• 

~-
···················································································;:;:;··~··················· 
.................. ·I- . .:: ~·;r;-:) .................. r ·. · f'· ;.r(· .. "s-) ......................................... . 

\ ? / \_I);::: I . -
• ••• •oo••••••• ••••••••••• ••n•••• ••••• ••S:-:• ••••••••• •H•••••••••••oo ... •••••••••••••••••••••••••,.•• 

,, g .. • • 

: ::: : :: : :-: : :-: :-:: :-~--:. -~ ...... ~~::\ ~:': :::: ::: :: ::: : ::: : ::: :.::: :~:: ::: : :: :: ::::::: :: : ::f : : 
....................................................... !Y).'1<~···.s.1'.-,::k-"\.s ................... . 
................................................. ....... .. t ..... ~h~{t. .. ... ic~.f 
.................... · ............... ,. .................... kQl.r.~..J· ...... ..... ~/_I •• • '.t .... 4. . .("'-

Oo [ r e,e_,,,efr M. K. en 
b) Hence, state the number of solutions to the equation -3 cos ( 2x + ; ) + 2 = 0.5x + 1 

1 

.................................................. 3 ......... 5&J. (v..1~. P..d. . ....................... . 

+o .. ...... 

Tu 
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Question 35 (6 marks) 

A fence, 8 m high, is parallel to the wall of a building and 1 m from the building. 

B 
X 

0 1m Diagram not to scale. 

y wall 

A"--_0 _______ ___,___ __ __,_--1 

a) Write an expression for the length of AB in terms of 0. 2 

. 8-............... A. B .. ;;:: .. - ........... ··+····__,......._...- .......................................... . 
'$\C'\ \7 C()r e-

b) Find the shortest length of the plank AB that can go over the fence, from the level ground, 

in order to rest against the wall. _ \ . _ I 3 

............ A. B .. :r: ...... B .. (:; ~e:) ..... r.r• .(:_C4.s:. fl:) .......................... ·~ ...... . 

. . . . . . . . . . . @B.;; .. ,,,. .. ·-· .'is .. 0:_ ffi.0:-J. ~?: .. Cc. ,r._ & .. ·-·. (E4?. c.81 .. 4 --~ .s-,ii (}-

.= - 8- U>l e 5l\" e-.................................. _,_ ........ ., . . ..... ...t,-.....•• ,. . ................... . 

.... ... . ... .. . .. . ... . . . . . . .. . ... .. ... . .. 5-.~; -~-ft.. T ............ ·: ·f"· c Yr ........ ""'.:j ····' j .,.t,,._ + 

............................. G: ....... - 8 ~~.{t .. t ... ?.~~ .. .......... ~.~u .. l) •• ~.~. cL 

.............................................. S..1.~.~{}..C-0.r:..~ft.~ ............ ... ~~.t ~~i,o~ 
~rr~ 
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......... ~6.B. ..... ;::1:: •• 0 ............................................................................ : .. ,.. 

r:W--
j 3 . . .......... :-:-:-... i ..... . C?!'_ $. ... _(}:_ .. +. .... ... ..... ,:;_ .. 0 .................................... . 

··············································································································· 
.................. . 5.'.ib. ~(t. ... .... . (t. .. ~/2-:: .... ....................................... . 
. . . . . . . . . . . . . . . . . . . . t fu. .~ 6.:. .. ..:s:-•••• • 8-. .............................................................. . 

• . • • • • . • • • • • . • • • • . • • • . • • • • • • • • • • • • • • • • • . . • 0- ••.•••••••••.•••••••••.••..••••••••.•••••••••••.•.•••••••••••.••.•• 

f}- $ b 3 
................................. ······································································ - . . . . . . . . . . . . . . . . . . . §:: ... (9 ...... b.} ..... £ .. C ................. .SQ~ .... s:-1~.~-t X .....• 

·················yl·· ·:..)),. ··o·-- .. ii.?T·················LJ.v.t.~.t ..... ~.±. ....... . 
. . . . . . . . . . . . . . .. . . .......................................... . ~.r:-: ..... M. t.f.\.. i /X\.I!. m ........ . 

. . ....................... \. ........... .;. ......... ·: ................ 14. j ...... J,,.,>/.J. t. ... t:?...r.t 
........................... ....... ~.!.':\.................. . ... : ...................... . 

··············································································~····J....~J.(). ... ...... . 

........ A .. B ... :;; .......... ........... ~···:.:····-'--················~~~.~.7:'.t ... M.~L 

............................ ?.! .06..} ............ ~. £.. ?. ............. L. ~t. ...... i ... ""~ .4. .. 

............................................................................... .... k~ .... (~.~r." . 

................ ;;::;. .... t.t..~ .. l.f .. m. ................................................................. . 
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Question 36 (2 marks) 

Neville lives in a town where one third of the days are rainy days. If it is a rainy day, the 

chance of heavy traffic is .!. . If it is not a rainy day, the chance of heavy traffic is .!. . If it 
2 4 

is a rainy day and there is heavy traffic, there is a 50% chance that Neville will arrive lateto 

work. On the other hand , the probability of being late is reduced to .!. if it is not a rainy day 
8 

and there is no heavy traffic. In other situations, the probability of Neville being late to work 

is 0.35. On a random day, Neville arrives late to work. What is the probability that it is a 

rainy day? 2 
\ 

··························································~·1::···································· 

··········.-···;···············~····~·±·· ..... t ... ~t································ 
............. ~. . . . . . . . . .. ,~ . . . . . . . . . ........ ·;;::. ...... 7· .......................................... . 

J_ \ ~L 
·············· ··························b .................... D ... J:,~ ...................................... . 

. .~.~ ················1························~····················~~··························;····· 

· · · · · · · · · · · · · · ·"'T-· · · · · · · · R· ···.~.f." ....... a,-''"· ... L ........... t\..~t3 .. s.'J:....d.t,.., t-r 

······································~=·····~·1-··········J·4·~···11:: .. c.fS<__ 

·············································~···········~·······~l·········1k..···t:.:-f::?/~ ... ~. t (/)1'1~··\ 

...................................................................... ................... •Pf')~ .. L!1!.1.,J.,~ 

······p ······::····:··i_······················p ··c·r71·~·\················c..r.r.~h ............ (. f./ . ) ..... .::;:; .............. , .......................................... . 
...................................................... f...C.b-. ... ) ........................................ . 

I J....xJ- +J_><J..xM: 
....................................... . :;:: ...... ~. .. ..::>... ..... b ........ :$ ...... ?.-: .... '.~~.~ ........ I --............................................... t;<• ½ ·X ·t--+-t·X·-l-i<.ft[ .t--} x. .f ~1-!o t t-1~ 

The End 
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