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SECTION A  (14 Marks)   (Start a new booklet) 

       
 
(a) Find the equation of the tangent to the curYe 1(1 5 )y x �= �  at the point (0, 1).               (3)

       
 
  
 

(b) Differentiate 
( )3ln

2

x
y=  with respect to x .                 (2) 

 
 
 

(c)  Differentiate 
2

cos

xey
x

=  with respect to x .                 (2)  

    
 
 

(d)   Evaluate  ( )
0
3 sin .x x dx
S

+³                                   (2)
              
 
 
(e) The function ( )y f x=   is continuous for all values of x .                (2)
          

The following is known of the function¶s properties. 
 

x 2, ( ) 0, ( ) 0x f x f xc cc! � � �  
x 2, ( ) 0, ( ) 0x f x f xc cc� � � !  
x ( 2) ( 2) ( 2) 0f f fc cc� = � = � =  

  
Sketch the graph of ( )y f x= , labelling any x-intercepts in your own booklet. 

 
 

 
 

(f) Solve the equation     6ln 1
ln

x
x

� =                         (3)   

                     
 
 
 
 
 

END OF SECTION A 
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SECTION B      (15 Marks)   (Start a new booklet) 
 
 
 
(a) An infinite geometric series has a first term of 12 and a limiting sum of 15.             (2)
      

What is the common ratio? 
 
 
  
(b) A function ( )f x is given by:    
 

( )( )3 2 4 if  2 4
( ) 4

0 if  2  or  4

x x x
f x

x x

 � � d d°=®
° � !¯

 

 
 

(i) Show this curve is a probability density function.               (2)
        
 
(ii) Find the Mode.                   (2) 
 

 
 
 
(c) (i) Draw the graph of 24y x= � �   and shade the area                (2) 

bounded by the function and the x axis where 0x d .               
               
 
 

The table gives the values of  24y x= � �  for x. 
 

x -2 -1.5 -1 -0.5 0 

y 0 -1.3  -1.7 -1.9 -2 
                              
 

(ii) By using the above table of values or otherwise, use the trapezoidal rule                (2) 
with 4 sub-intervals to find an approximation of the shaded area.             
                

 
(iii) How could a better approximation of the shaded area be obtained using the            (1)  

trapezoidal rule?  
 
 
 
 
 

SECTION B is continued on next page 
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(d) The graph is a function of the form sin ( ( )) .y k a x b c= + +  
 

 
 

Consider the equation of the function, to determine the values of k, a, b and c            (4) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

END OF SECTION B 
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SECTION C  (16 Marks)   (Start a new booklet) 
 
  

 
 

(b) For events A and B from a sample space, P (A|B) = 1
5

 and  P (B|A) = 1
4

.   

Let  P (AŀB) = p. 
 

 
(i) Find  P (A) in terms of p.                    (1) 
 
 
 
(ii) Find  P (A'ŀB') in terms of p.                      (2) 
 
 
 

(iii) Given that P (A∪B) � 1
5

, state the largest possible interval for p.               (2) 

 
 
 
 
 
 
 
 
 
 
 

SECTION C is continued on next page 
  

(a)        Let X be a normally distributed random variable with mean 6 and variance 9 and  
             let Z be the random variable with the standard normal distribution. 
                             

(i)         Find 𝑃(𝑋 > 6).                                                                                                     (1)     
 

 
(ii)       Find b such that 𝑃(𝑋 > 8) = 𝑃(𝑍 < 𝑏).                                                               (2)    
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(c) A sample of 18 randomly selected people were asked to state their Age (in years) and their 

income (in $1000). The results are displayed in the scatterplot below with the line of best fit 
drawn through (15, 25) and (65, 65). 

 
 

  
 
 

(i)  Calculate the gradient of the line of best fit shown.                  (2) 
 
 
(ii) What is the equation of the line of best fit shown?                    (1) 
 
 
(iii) Use your equation to calculate the expected income of an 80-year-old person.       (1) 
 
 
(iv)  Comment on your result in part (iii).                  (1)        

 

 

(d) (i) Without using calculus, sketch lny x=  in your booklet.              (1) 

(ii) On the same sketch in part (a), find, graphically, the number of solutions               (2) 

to the equation   ln 2x x� = �  .   State the number of solutions in your booklet. 
               

 
END OF SECTION C 
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SECTION D  (11 Marks)   (Start a new booklet) 
 
 
(a) A chemical substance being made in a laboratory will be airlifted by helicopter to a hospital 

immediately after it is completed. The substance decomposes and the amount 𝑀 in kilograms 
present at any time 𝑡 hours is given by k tM Ae= where 𝐴 and 𝑘 are constants. 

If 1
4

of the mass of this substance is present after 4 hours and 4 kg of this substance will reach 

the hospital in 6 hours.  

 

(i)  Show the exact value of 1 ln(4)
4

k = �                                   (2) 

 

(ii)  Find the value of 𝐴, the original mass of the chemical substance.              (2) 

 

 

(b) An open cylindrical water tank has base radius x metres and height h metres.  

Each square metre of the base costs a dollars to manufacture and each square metre of the 
curved surface costs b dollars, where a and b are constants.  

The combined cost of the base and curved surface is c dollars.  

 

(i) Find c in terms of a, b, x and h.          (1) 
(Note that the curved surface has area 2 xhS .)             

 

(ii)  Show that the volume V of the tank in cubic metres is given by         (2) 

2( )
2

V x c ax
b

S= �  

(iii)  If x can vary, prove that V is maximised when the cost of the base is 
3
c

 dollars.      (4) 

 

 
 
END OF SECTION D 
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SECTION E  (14 Marks)   (Start a new booklet) 
 

(a) Alison decides to start saving for a deposit for a new apartment by investing $1000 
into a bank account at the start of every month. Interest is paid at a rate of   
3% per annum compounded monthly. 

(i)  Show that the amount in nA in the account after n months is:                (2) 

401000(1.0025 1)n
nA = �  

 

(ii) Calculate the amount in the account at the end of 12 months.     (1) 
Give your answer to the nearest dollar.                       
 

(iii) Determine how many deposits in total Alison will have made when her             (2) 
account first exceeds $60 000.           
 

(iv) After twelve months Alison changes her contributions to $1500 per month.    (2) 
Determine if Alison will have saved $60 000 by the end of the third year.   
Justify your answer.                  

             

(b)  (i) Show that  
3

x S
=  is a solution of  1sin tan

2
x x=                       (1) 

(ii) On the same set of axes, sketch the graphs of the functions      (2) 

siny x= and 
1 tan
2

y x=       for    xS S� d d .                    

(iii)  Hence find all solutions of 1sin tan
2

x x=    for   
2 2

xS S
� � � .                   (2) 

(iv) Use your graphs to solve 1sin tan
2

x xd      for   
2 2

xS S
� � � .                   (2) 

 

 

END OF PAPER 
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