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QUESTION 1 (16 Marks) 

A cubic function has the rule 𝑓(𝑥) = 𝑎𝑥3 + 𝑏𝑥2 + 𝑑. The graph of the function cuts the y-
axis at 𝑦 = −3 and passes through the points (1,3) and (7, 3)− .   

 
a. Show that 1, 7, 3a b d= − = = − . 
 

 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
  
        _____________________________________________________________________ 
 
 _____________________________________________________________________ 

                                                                                                                                  

3 marks 
 
b. Hence find: 
 
 (i)  (0)f  

 

 _____________________________________________________________________    
                           

                                                                                                                                        1 mark 
 

 (ii)   : ( ) 3x f x =  

 
 _____________________________________________________________________    
                           

                                                                                                                                        1 mark 
 

        (iii)   '(1.5)f  

  
 _____________________________________________________________________    
                           

                                                                                                                                        1 mark 
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c.  Sketch the graph of  𝑓(𝑥) = 𝑎𝑥3 + 𝑏𝑥2 + 𝑑 for your values of a , b  and d .       

 

 
 

4 marks 
 

d.  Find  : ( ) 3x f x  . 

 
 _____________________________________________________________________     
                          

                                                                                                                                        1 mark 
 
e.     Is 𝑓(𝑥) a one-to-one function? Explain your answer. 
 
 _____________________________________________________________________   
                            

                                                                                                                                        1 mark 

f.    Find m  such that  ) 3 2

1 1: , , ( )f m R f x ax bx d → = + +  is a one-to-one function. 

  
        _____________________________________________________________________    
                           

                                                                                                                                        1 mark 
 

g.   Sketch the graph of 
1

1 ( )f x−
 for this one-to-one function on the axes in c. 

3 marks 
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QUESTION 1 
 

a. Set up the equations (0) 3, (1) 3, (7) 3f f f= − = = −                                                 2M 

 

 Solve simultaneously to show that 1, 7, 3a b d= − = = −                                          1M 

 

   
 

b.      Equation is 
3 2( ) 7 3f x x x= − + −  

 

 (i)  (0) 3f = −                                                                                                          1A 

  (ii)  Find : ( ) 3x f x =  

 

  
 

Gives 1,3 15x =                                                                                                      1A 
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    (iii)  𝑓′(1.5)
57

4
=                                                                                                           1A 

 

    
  
c.   

                                        4A 
 
d. 
 

   
 

  : ( ) 3x f x   for    15 3 1 15 3x x− +     +                                                1A 

 
 

e.    𝑓(𝑥) is not a one-to-one function. It is a many-to-one function.                                1A 
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f.  Restrict for domain ),m   where m   4.667 or 
14

3
m = .                                         1A 

            
 
 
g.    
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QUESTION 2 (16 Marks) 
 
 
 
 
 
 
 
 
 
 
 
 
 

A quantity of precious metal whose volume is 
3500 cm  is melted and moulded into a shape 

of length h centimetres and uniform semi-circular cross section of radius r centimetres, as 
shown in the diagram.      
 

a. Show that the total surface area, A , is 
2 2r rh rh + + .    

 

 

 
 

 
 
 

2 marks 
 

 

r 

h 
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b. Hence show that 
r

rA
 

)2(1000
 2






+
+= .   

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

2 marks 
 
c. Using calculus, find the value of  r , correct to 2 decimal places, for which this surface  
         area is a minimum. 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

   

2 marks 
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d.   Write down the minimum surface area, correct to 2 decimal places. 
 
 
 

 
 

 
 

 
 
 

1 mark 
 
To make this precious metal into a beautiful piece of jewellery, it is decided to cover the 

surface area with gold leaf. The flat surface area is easier to cover and costs $p per 
2cm  

whereas the curved surface area is more difficult to coat with gold leaf and costs $q  

per 
2cm , where p and q are constants with q > p.    

 
e. Show that an expression for the total cost (in dollars) of covering this piece of jewellery  

  in terms of r, p and q is given by =C p 







+

r
r

 

2000
 2


 + 

r

1000
q. 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

2 marks 
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f. Find the value of r  in terms of p and q for which this cost is a minimum.  
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

  3 marks 
 

g.    Hence, or otherwise, if p = 15 and q = 35 write down 
 

i.   the minimum cost (correct to the nearest dollar). 
 
 

 

 
 

 
 

  
1 mark 

 
 ii.   the radius (in centimetres, correct to 2 decimal places).  
 
 

 

 
 

 
 

 

1 mark 
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h.     For safety reasons, the height of the jewellery piece must not be less than 10 
        centimetres in length. Find the minimum cost to cover the surface area with gold leaf,  
  if  p = 15 and q = 35. Give your answer correct to the nearest dollar.  
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

2 marks 
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QUESTION 2 
 
a.   Total area = Two end semi-circles + flat surface + curved surface    M1 
       

 
21 1

2 ( ) 2 2
2 2

A  r r h  r h =  +  +    

  
2 2A  r rh  r h = + +            A1 

 

b.    Volume = 500  = hr 2 
2

1
  and so 

2 

1000

r
h


=       A1 

 

       
2 2A  r rh  r h = + +   

            
2 (2 r r  r )h = + +  

  
2

2

1000
(2 r r  r )

 r
 


= + +          M1 

            
2

2

1000
(2 r  )r

 r
 


= + +   which when cancelling the r  gives  

         
r

rA
 

)2(1000
 2






+
+= , as required. 

 

c.   
12

 

)2(1000
 −

+
+= rrA




  

 

       
2)2(1000

 2 −
+

−= rr
dr

dA




                    H1

     

             0=   for a minimum value 

       Therefore  )2(10002 32  +=r  and so 
3

1

22

)2(1000







 +
=




r  = 6.39 cm    A1   

 
d.    384.40 cm2  (do not accept 384.4 cm2 )         A1 
 

e.     C = p( rhr 2 2 + ) +q
2 

1000
 

r
r


   = p(

2

2

 

1000
2 

r
rr


 + ) +q

2 

1000
 

r
r


    M2 

 

                                                           (Give a method mark for each part, curved and flat) 

        =C p 







+

r
r

 

2000
 2


 + 

r

1000
q         
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f.     =
dr

dC
p

22

1000

 

2000
 2

rr
r −








−


 q        H1 

 

       For minimum cost 0=
dr

dC
 and so pr  2  = 

2 

 10002000

r

qp



+
    M1 

       Hence 
3

1

22

)2(1000







 +
=

p

qp
r




        A1 

 
g.    i.   $8578 
 ii.   7.79 cm           A2  
 

h.    Since 
2 

1000

r
h


=  then if 10h = ,  r = 



100
 (= 5.64 cm to 2 decimal places).    A1 

 

     
 
  

  The minimum cost occurs when 5.64r cm= , and is approximately $9396.   A1 
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QUESTION 4 (16 Marks) 
In outback Australia in the 1850s, drums were cut in half and used for water drinking tanks 
for horses. 

 

 
 

a. Show that the surface area of the drinking tank is given by 
2S r rh = + . 

 
 

 
 

 
 

 
 

 

2 marks 
 

b. If a fully closed drum is made of 200 m2 sheet of metal, show that 
2100 r

h
r





−
= . 

 

 

 
 

 
 

 
 

 
 

 

2 marks 
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c. Show that the volume of the drinking tank is 
3

50
2

r
V r


= − . 

 
 

 
 

 
 

 
 

 
 

 

2 marks 
 
d. Using calculus, find the radius and height of the tank that gives the maximum volume.  
  Use an appropriate technique to prove that the volume is a maximum at this radius and  
  height. 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

4 marks 
 
e. How much water can the drum hold? 
 
 

 
 

 
 

 
 

 
1 mark 
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f. If the tank is being filled at 0.5 m3 / min, how long will it take to fill the tank?  Express 
 your answer in hours and minutes. 
 
 

 
 

 
 

 
 

 
 

 

2 marks 
 

g. A very thirsty horse comes to drink at the tank. He drinks at an average rate of   

  
30.8 / minm . State the rate at which the volume of water in the tank is changing. 

 
 

 
 

 

1 mark 
 
h. If the horse drinks for 20 minutes, what volume of water remains in the tank when the 
 horse finishes drinking? State your answer correct to 2 decimal places. 
 
 

 
 

 
 

 
 

 
 

 
 

 

2 marks 
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QUESTION 4 

a. S A r r h r rh. . . . . . .= +  = +   2 21

2
2  

 

b. 100 2= + . .r rh  
 

  . .rh r= −100 2
 

 

 h
r

r
=

−100 2



.

.
 

 

c. V r
r

r
=

−1

2

1002
2





. (

.

.
)  

  

 V
r r

= −
100

2 2

3 .
 

  

 V r r= −50
2

3 .
 

 

d. 
dV

dr
r= − =50

3

2
02

 

 

 r 2 100

3
=


 

 

 r = 10 61.  (radius must be positive in a practical situation) 

 r m= 326.  
 
 Show maximum at r = 3.26, using a sign diagram,   

 When r < 3.26, then 
dV

dr
 0  

 When r > 3.26, then 
dV

dr
 0 ,  

 Therefore maximum. 
 

 h =
−100 326

326

2



( . )

( . )
 

 h m= 6504.  
 

e. V m= =
1

2
326 6504 108582 3 ( . ) ( . ) .  

 

f. min373min16.217
5.0

58.108
hoursstime ===  

g. −08 3. / minm  
 
h. Volume decreases at 0.8m3 for 20 minutes = 0.8 x 20 = 16m3 
 Volume (after 20 mins) = 108.58 - 16 = 92.58m3 
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QUESTION 5 (17 Marks) 
Erehwemos is a country whose population is growing rapidly. The below graph shows this 
country’s population (in millions) from 1950 (when it was 150 million) to 1990 and shows 
what its population will be over the next 60 years if this growth continues unchecked. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
a.  (i)  Use the graph to estimate the population of Erehwemos in 1990 and in 2020. 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

1 mark 
 

 (ii)  Calculate the average rate of increase of population (in millions per year) from  
   1990 to 2020. 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 

 

2 marks 
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b.  (i)  Use the graph to estimate the rate at which the population is increasing in 1990.  
    State your answer correct to 1 decimal place. 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

2 marks 
 
 (ii)  Express the rate in 1990 as a percentage of the population in 1990, to give the  
   rate, as a percentage, at which the population is increasing in 1990. State your  
   answer correct to 3 decimal places. 
 

 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

1 mark 
 
The government of Erehwemos is developing a population control policy, which is to be 
introduced in 1995; one that could achieve population equilibrium (zero growth rate) some 
years later. The situation is shown in the graph below, which is the same as the previous 
graph from 1950 to 1995, but thereafter gradually changes. 
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c.  (i)  Estimate when zero growth rate will be achieved. 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

1 mark 
 
 (ii)  Estimate when the population growth will be greatest. 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

1 mark 
 
 (iii)  Sketch a graph showing the rate of increase of population (in millions per year)  
   from 1950 to 2100. 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

3 marks 
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d.  It has been proposed that the population control policy can be modelled by the  

  equation 3 2P at bt ct d= + + +  where t  represents the number of years from 1950  

 and P  represents the population in millions. 
 

  (i)  State the value of d . 

 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

1 mark 
 
 (ii)  Write 3 equations that can be used to find the values of ,a b  and c . 

 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

3 marks 
 
 (iii)  Hence write a matrix equation that could be used to find the values of ,a b   

   and c . 

 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

1 mark 
 
 (iv)  Hence solve for the values of ,a b  and c . State your answers correct to 3 decimal  

    places. 
 

 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

1 mark 
 

 
 
  



©  The School For Excellence 2020          Mathematical Methods – Examination Questions          Page 5 

= 2.143% 

 
QUESTION 5 
 
a.  (i)   
 
 
 
 
 
 
  (ii)  
 
 
 
 
 
 
 
 

b.   (i)  
 
 
 
 
 
 
 
 
 
    Answer = 7.5 millions per year. 
 
  (ii) 
 
 
 
 
 
 
c.  (i)   
 
 
 
  (ii)   
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 (iii)  Draw tangents to the curve and plot. 
 

 
 
 

d.  (i)  Substitute (0,150)    Answer gives 150d =  

 

 (ii)   Substitute (60, 550) :   216,000 3,600 60 150 550a b c+ + + =  
 

          216,000 3,600 60 400a b c+ + =  

 

    Substitute (85, 850) :   614,125 7,225 85 150 850a b c+ + + =  
 

          614,125 7,225 85 700a b c+ + =  

 

    Substitute (110, 950) :   1,331,000 12,100 110 150 950a b c+ + + =  
 

          1,331,000 12,100 110 800a b c+ + =  

 

  (iii)  

1
216,000 3,600 60 400

614,125 7,225 85 700

1,331,000 12,100 110 800

a

b

c

−

     
     

=
     
          

 

 

    Accept 

216,000 3,600 60 400

614,125 7,225 85 700

1,331,000 12,100 110 800

a

b

c

     
     

=
     
          

 

 

 (iv)  0.002, 0.356, 7.425a b c= − = = −  
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QUESTION 6 (15 Marks) 
Consider the graphs of the functions below: 
 

2)( 2 ++= xxxf  

( )g x x k= +  

 
a.  (i)  Without substitution, show that the solution for these equations is given by 

                  2−= kx . 

 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

2 marks 
 
  (ii)  Hence find the coordinates of the point(s) of intersection of the curves when 

                 6=k .  
 

 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

    2 marks 
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b. (i)  Using algebra, find the value(s) of k  which will ensure that two points of  

   intersection will be obtained. 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

2 marks 
 
  (ii)  Hence find the equation of the normal at the point where curves )(xf   

   and )(xg  touch. 
 

 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

3 marks 
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Let A represent a point that lies on the graph of ( )f x . 

 
c.  Use the results from a. and b. to find the equation of the tangent to the curve  
  )(xf  at point A and which intersects with the line )(xg  at right angles. 
 

 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 

 

3 marks 

d.  Consider the graphs of 2)( 2 ++= xxxf  and 
1( ) 4 xh x e −= . 

 
  (i)  Find the point(s) of intersection of the two curves.  
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

1 mark 
 
  (ii)  Although the two curves intersect, they cannot be joined smoothly.  
   Show that a smooth join cannot be attained. 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 

 

2 marks 
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QUESTION 6 
 
a.  (i) 
 
 
 
 
 
 
 
 

 
 (ii) 
 
 
 
 
 
 
b.   (i) 
 
 
 
 
 
 
 
 
 
 
  
  (ii) 
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c.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
d.  (i) 
 
 
 
 
 
 
  
  (ii) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Let f(x) = h(x) 

Using technology: 



©  The School For Excellence 2020          Mathematical Methods – Examination Questions          Page 1 

 
 

QUESTION 1 (11 Marks) – CHALLENGING QUESTION 
A matchbox consists of a tray that is open at the top, with a square base of side cmx  and 

depth cmh , and a cover with open ends; into which the tray can be inserted. In order to 

simplify calculations, the cover may be assumed to have the same dimensions as the tray. 
 
 
 
 
 
 
 
 
 

The cost of the material for the tray is p  cents per 
2cm  and the cost of the material for the 

cover is q  cents per 
2cm . If  C  is the cost of the material used in making a complete 

matchbox of volume 
310 cm , then C  can be written in the form 

2Bx
x

A
+ .  

 

a. Find an expression for h  in terms of x .       
 

  _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
  _____________________________________________________________________ 
 

1 mark 
 

b. (i)  Show that the cost of the material can be written as )qp(x
x

qp
C 2

2040 2 ++
+

= .

  

 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
  _____________________________________________________________________ 
 
 _____________________________________________________________________ 

 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
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 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
  _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

2 marks 
  

 (ii) Hence find an expression for A  and B  in terms p  and q .   
    

 _____________________________________________________________________ 
 
  _____________________________________________________________________ 
 
  _____________________________________________________________________ 
 

1 mark 
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c. Use calculus to find the value of x  (in terms of p  and q ) for which C  is a minimum. 
 

 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
  _____________________________________________________________________ 
 
 _____________________________________________________________________ 

 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
  _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
  _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

3 marks 
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d.  To allow the cover to slide over the tray, there must be a clearing of at least m3 ,  

  )m( 6103 −  between the cover and the tray. The measure of this clearing is modelled  

  by the equation: 
 

  )()(,}2:{: 2 pxxdwhereRxxd −=→ . 

  

 (i)  If )(xd has an inverse function .}1:{:1 Rxxd →−
, show that 3=p . 

 

 _____________________________________________________________________ 
 
  _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
  _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
  _____________________________________________________________________ 
 

2 marks 
 

  (ii)  Find the equation describing )(1 xd −
 and state the corresponding domain and  

    range. 
 

 _____________________________________________________________________ 
 
  _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
  _____________________________________________________________________ 
 
  _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
  _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
  _____________________________________________________________________ 
 

2 marks 
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QUESTION 1 
 
a.  
 
 
 
 
 
 
 
 
 
 
b. (i)   
 
 
 
 
 
   

 
 
 
 

 
 
 

 (ii)  
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c.  
 
 
 

 
 
                     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
d.  (i)   

 
 
 
 
 
 
 
 
 
 
 
 
 
 

  (ii)   
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QUESTION 2 (16 Marks) 

The height, in metres, of a slide can be modelled by the function  𝐻(𝑥) = −√4𝑥 + 2 + 5  
where x  is the horizontal distance, in metres, from the base of the slide.  

 

 
 
 
 

a. Find where ( ) 0H x = . 
 

 _____________________________________________________________________ 
 

                                                                                                                       1 mark 
 

b.     If the slide ends where it touches the ground, state an appropriate domain and 
        range for ( )H x . 
 

 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

2  marks 
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c.     Find the average rate of change in the height of the slide from 0x =  to 2x = . 

 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

                                                                                                                                 2 marks 
 

d.     State the instantaneous rate of change of the slide at 1x = .  

 
 _____________________________________________________________________                              
                                                                                                                                        

1 mark 
 
e.     Explain if your answer for d. is steeper/equal/shallower than the average rate of 

       change in the height of the slide from 0x =  to 2x = .  
 

 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

                                                                                                                           2 marks 
 

f. If the height of the slide has to be halved for safety concerns and then moved to the 

        right by 5 metres to avoid some wet ground, state the new function, ( )TH x  in terms 

        of  x . 
 

 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
                                                                                                                                     

2 marks 
 

g.     Find the rule of inverse function 𝐻−1, also stating the domain and range of 𝐻−1.  
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
  
        _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

                                                                                                                                      4 marks 
 

h.     Sketch the inverse function  𝐻−1, on the given graph. 
  2 marks 
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QUESTION 2 
 

a. Solve ( ) 4 2 5 0H x x= − + + =  gives 
23

4
x = .                                                        1A 

 

  
 

b.     Domain 
23

0,
4

 
 
 

,   Range 0,5 2 −
 

                                                                     2A 

 
c.      Average rate of change 
 

   

(2) (0)

2 0

2 10

2

f f−
=

−

−
=

                                                                                                   1M 1A 

 

    
 

d.   
/ 6
(1)

3
f

−
=                                                                                                              1A 
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e. Answer for d. is 
/ (1) 0.816f  −  

  Answer for c. is 0.874 −                                                                                          1M 

 
  Instantaneous rate of change at x = 1 is shallower than the average rate of change  
  from 𝑥 = 0 to 𝑥 = 2.                                                                                                               

1A 
 

    
 

f.      Halved ( )1 1 5
4 2 5 4 2

2 2 2
y x x= − + + = − + +                                                        1A 

  Then moved to the right gives 
1 5

4( 5) 2
2 2

y x= − − + +   

  Giving 
1 5

( ) 4 18
2 2

TH x x= − − +                                                                              1A 

 

g.     ( ) 4 2 5H x x= − + +  

         
  Swap: 
 

 4 2 5x y= − + +  and solve  

 
 Giving: 
 

   

2

2

1 2

5 4 2

(5 ) 4 2

4 (5 ) 2

1 1
( ) (5 )

4 2

x y

x y

y x

H x x−

− = +

 − = +

 = − −

 = − −

             

                                                                              1M 
Alternatively: 
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2
1 5 23
( )

4 2 4

x x
H x− = − +          or 

1 21 1
( ) (5 )

4 2
H x x− = − −                                         1A 

                                                                 

  Domain 0,5 2 −
 

,   Range 
23

0,
4

 
 
 

                                                                  2A 

 

h. 
   

    
                                                                                                                                   2A 
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QUESTION 1 (10 Marks) 
Leonardo Di Caprio has invested in a replica of the ship Titanic, called Titanic2.  Leonardo is 
planning a 13,000 km trip from Los Angeles to Melbourne. The cost, C$ per hour, at an average 
speed of v km/hr is given by the equation 

v
vC

240
02.0 3 +=  

 
a.    What is the cost per hour at a speed of 15km/hr? 
 

 

 
 

 
 

 

    1 mark 
b.   What would be the cost of the 13,000km journey at 15km/hr? State your answer correct 
      to the nearest dollar. 
 

 

 
 

 
 

 

2 marks 

c.    Show that the cost of a journey of 13,000km at v km/hr  is 
2

6
2 1012.3

260
v

v


+ . 

 

 
 

 
 

 
 

 
 

 

2 marks 
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d.   (i)  Leonardo wants to keep costs to a minimum. Calculate the most economical speed for the  
    journey. State your answer correct to 2 decimal places. 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

2 marks 
 

  (ii)   What is the minimum cost of the journey? State your answer correct to the nearest dollar.  
 

 

 
 

 
 

 
 

 
 
 

3 marks 
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QUESTION 1 
 

a. hourperC .50.83$165.67
15

240
)15(02.0 3 =+=+=  (1 mark) 

 

b.  67.866
15

13000
==Time   (1 mark) 

367,72$67.86650.83 ==Cost   (1 mark) 

 

c.  
v

Time
13000

=      

 )
240

02.0(
13000 3

v
v

v
Cost +=   (1 mark) 

                 
2

844

100

1012.326000

100

24000213000

v

v

v

v

v

+
=

+
=  

         
2

6
2 1012.3

260
v

v


+=   (1 mark) 

 

d. (i)  0
1024.6

520
3

6

=


−=
v

v
dv

dC
   (1 mark) 

   v
v

520
1024.6

3

6

=


 

   
46 5201024.6 v=  

   120004 =v  

   hrkmv /47.10=    (1 mark) 

 

 (ii)  hrst 076.1242
4664.10

13000
==   (1 mark) 

   
4664.10

240
)4664.10(02.0 3 +=C  

   hrC /$861.459305.229309.22 =+=   (1 mark) 

 
   Total Cost = 1242.076 x 45.861 = $56,962.85=$56,962 (nearest dollar) (1 mark) 
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QUESTION 2 (24 Marks) 

A function is defined by RRf →− }2{\:  where 
2

43
)(

+

−
=

x

x
xf . 

 
a.  State the domain and range of f . 
 

 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

2 marks 

b.  (i)  Write )(xf  in the form k
hx

a
+

+
. 

 

 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

2 marks 
 

 (ii)  Write 
1−f  in the form k

hx

a
+

+
 and state the value(s) of x  for which 

1−f  is 

               not defined. 
 

 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

3 marks 
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c.  Write the equation xxf =)(  in the form 2 0ax bx c+ + =  and hence show that there  

 are no real values of x  which map themselves under the function f . 
 

 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

3 marks 

The function g  is defined by RRg →− }2{\:  where 
2

9
)(

+

−
=

x

kx
xg . 

 

d.  Find the positive value of k  for which there is only one value of x  satisfying xxg =)( . 
 

 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

3 marks 
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Consider the function =)(xf 25162 2 +− xx . 

 

e.  (i)  Write 25162 2 +− xx  in the form ])[( 2 cbxa +− , where cba ,,  are constants. 
 

 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

2 marks 
 

 (ii)  The graph of 25162 2 +− xx  may be obtained from the graph of 
2xy =  by means  

   of appropriate translations and dilations. Describe suitable transformations in detail  
   and state the order in which they would be applied. 
 

 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

3 marks 
 

  (iii)  State the equations describing: 
 
   2)( += xfy  
 

 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
   )3( −= xfy  
 

 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
  )1(2 xfy −=  
 

 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

3 marks 
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f.  A function f  is defined for the domain 4x  by 25162)( 2 +−= xxxf . State the  

  domain and range of 
1−f  and determine its equation. 

 

 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

3 marks 
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QUESTION 2 
 
a.          b.    (i)  
 
 
 
 
 
 
 
 
 
 
 
 
b.    (ii) 
 

 
c.         d. 
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e.     (i) 
 

 
 
 (ii)  Dilation of factor 2 from the X axis. 
   Translation of 4 units in the positive direction along the X axis. 
  Translation of 7 units in the negative direction along the Y axis. 
 
 (iii) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
f. 
 
 
 
 
 
 
 
 
 
 
 



©  The School For Excellence 2020    Mathematical Methods – Examination Questions    Page 1 

QUESTION 2 (11 Marks) 
The water level at King's Beach on a Monday is modelled by the equation 

( ) 1.5 sin
6

t
h t

 
= +  

 
, where h  is the height of the water above sea level in metres, 

and t  represents the time in hours from 9 am in the morning. 

a. Find the maximum depth of water, correct to 3 decimal places.

_____________________________________________________________________

_____________________________________________________________________

1 mark 

b. (i)  Show that the first time on Monday when the depth of the water is equal to 1.2
 metres occurs at approximately 3:35 pm . 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

3 marks 
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 (ii)  If children cannot swim in the water when the depth exceeds1.2 metres, state the   
    times when the children can safely swim on Monday. State your answer(s) correct  
    to the nearest minute. 
 

 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

2 marks 
 
c.       (i)  Find the average rate of change in the height of the water between 9 am and 2 pm,  
       correct to 3 decimal places. 
 

 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

2 marks 
 

   (ii)  Find the first 4 times when the rate of change in water level is decreasing by 0.5   

      metres each hour. State your answers correct to 4 decimal places. 
 

 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

3 marks 
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QUESTION 2 
 
a.   Maximum Value = Amplitude + Vertical Translation 
 

                                 m500.25.11 =+=  

 

b.   (i)  2.1
6

sin5.1 =







+

t
 

 

      3.0
6

sin −=






 t
 

 

      1st Quadrant Solution:  3047.0)3.0(1 =−Sin  

 
    Solutions are to lie in the quadrants where sin is negative i.e. Quadrants 3 and 4. 
 

    3047.02,3047.0
6

−+= 
t

 

 

    9785.5,44628.3
6
=

t
 

 

    hrst 418.11,582.6=  

 
    First time occurs at 6.582 hours, which is at approximately 3:35am. 
 
 
  (ii) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Note: Monday ends at 15 hrs (midnight) 
 
The children can safely swim on Monday between the following hours: 
 

}418.11582.6:{  tt  where  t represents the time in hours from 9am in the morning. 
 

In real time: Between approximately 3:35 pm and 8:25 pm. 
  

x

y

0 2 4 6 8 10 12 14 16 18 20 22

0

1

2
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c.    (i)  The average rate of change = The gradient of the line connecting two points. 
 

   At 9am, hrst 0=  
 

5.1)0sin(5.1)0( =+=h    )5.1,0(),( 11 = yx  

 

At 2pm, hrst 5=  

2
6

5
sin5.1)5( =








+=


h    )2,5(),( 22 = yx  

Average Rate of Change = hrm
xx

yy
/100.0

5

5.0

05

5.12

12

12 ==
−

−
=

−

−
 

 

  (ii)  Decreasing by 0.5  metres each hour means 0.5 /m hr− . 

 
   Using technology: 
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QUESTION 1 (15 Marks) 
The X-files have discovered a new type of flesh eating micro-animal called XF. The animal is 
captured in an air-tight container, however, if the container was to open, the number of XF’s 
would increase exponentially.   
 

The number of live XF after t minutes is modelled by the function ( ) , 0kt

oF t F e t=    

where 0t =  is taken at the time the jar is opened,  

 

a. There are 300 XF micro-animals in the jar before it is opened. What is the value of oF ? 
 

 

 
 

 

1 mark 
 
b.   The container is accidentally opened, and it is found that after 10 minutes there are 

 700 FX micro animals. Show that 0.085k = . 
 

 

 
 

 
 

 
 

 
 

 
 
 

2 marks 
 
c. Calculate how many XF micro-animals would be alive after 1 hour. 
 
 

 
 

 
 
 

1 mark 
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d. Find the rate of increase of the XF micro-animals after 1 hour. 
 
 

 
 
 

2 marks 
 
e. In the X-files there is information to say that one human adult can be consumed for 
 every 1000 XF micro-animals. 
 
 i.   After 1 hour, in what capacity would humans be affected? 
 
 

 
 

 
 

 

1 mark 
 
 ii.  After 2 hours, in what capacity would humans be affected? 
 
 

 
 

 
 

 
 

 

1 mark 
 
f. Fortunately, a laboratory has discovered a substance called XKILL that will kill the XF 

 micro-animals. The formula to model this is given by 
0.1( ) 50 tK t e= . 

 
 As soon as the XKILL substance is released the XF stop multiplying. 
 
 The XKILL substance is released 1 hour after the XF micro-animals escaped from the 
 container. 
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 i.  How long will it take to kill half of the XF micro-animals. State your answer in hours  
    and minutes. 
 
 

 
 

 
 

 
 

 
 

 
 

 

2 marks 
 
 ii.  How long will it take to kill ALL of the XF micro-animals? State your answer correct  
    in hours and minutes. 
 
 

 
 

 
 

 
 

 

1 mark 
 
 iii. How long did it take to kill the last half of the XF micro-animals? 
 
 

 
 

 

1 mark 
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g. It was decided to investigate the inverse function of the XF micro-animals, to see if 
 there would be some understanding in their structure and growth. 
 
 From the original F(t) function, find the inverse function and state the corresponding 
 domain. 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

3 marks 
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QUESTION 1 
 

a. Fo = 300   (1 mark) 

 

b. 700 300 10= ek .
 (1 mark) 

 

 
700

300

10= e k
 

 

 10 2 33k = ln .  
 

 k = 0 085.  (1 mark) 
 

c. F t e t( ) .= 300 0 085
 (1 hour = 60 mins) 

 F e( ) .60 300 0 085 60= 
 

      = 49207  (1 mark) 
 

d.  =F t e t( ) . .255 0 085
 (1 mark) 

  = F e( ) . .60 255 0 085 60 = 4183XF / min     (1 mark) 
 

e. i.  F( )60
49207

1000
=  from part (c) 

 

    49=  adults  (1 mark) 

 

 ii.  F e( ) . ( )120 300 0 085 120= = 8070956 1000( )  

    
   Therefore, 8071 adults (1 mark) 
 
f. i.  F( )60 49207=  

   half 246035 50 0 1. .= e t
 (1 mark) 

    492 07 0 1. .= e t
 

    01 492 07. ln .t =  
    t = 61.99 mins 
    t = 1 hour 2 mins (1 mark) 
 

 ii.  49207 50 0 1= e t.
 

   t = 68.92 mins 
   t = 1 hour 9 mins (1 mark) 
 
 iii. 7 mins  (1 mark) 
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g. F t e t( ) .= 300 0 085
 

 

 Swap F and t : t e F= 300 0 085.
 (1 mark) 

               
t

e F

300

0 085= .
 

               0 085
300

. lnF
t

=  

     F
t

=
1

0 085 300.
ln  

 

     F t= −1176 6710. ln . , t  0  (2 marks) 
 
 



©  The School For Excellence 2020          Mathematical Methods – Examination Questions          Page 1 

 
 

QUESTION 1 (9 Marks) 
The intensity ( y  units) of light emitted from a tungsten light globe is given by 

 

)(log btAy e +=  

 
where t  is the time in microseconds (  sec). The initial globe intensity is 0 units and the 

intensity at  8  sec is 50 units. 

 

a.  (i)  Show that 1=b . 

 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

1 mark 

 (ii)  Show that 
9log

50

e

A = . 

 

 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

1 mark 
 

b.  (i)  Find the intensity of light at 15  sec. 
 

 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

1 mark 
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 (ii)  Find the exact time at which the intensity of the globe is 
9log

1

e

 units. 

 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

2 marks 
 

c.  (i)  Let )(tfy = . Find the equation describing the inverse function, 
1−f . 

 

 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

2 marks 
 

  (ii)  State the range of 
1−f . 

 

 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

1 mark 
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d.  The graph of )(log btAy e +=  undergoes a transformation to produce the curve with  

  equation )(log tAY e= , where 
9log

50

e

A = . 

 

 State the transformation required to convert )(ty  to )(tY . 

 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

1 mark 
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QUESTION 1 
 

a.  (i)  )(log btAy e +=  

 

   When 0=t , 0=y  

 

   0)(log =bA e  

 

    0)(log =be  

    1=b  

 

 (ii)  )1(log += tAy e  

 

    When 8=t , 50=y  

    50)18(log =+eA  

    50)9(log =eA  

    
9log

50

e

A =  

 
 

b.  (i)  Find y  when 15=t . 
 

    )1(log
9log

50
+










= ty e

e

 

 
 

    )16(log
9log

50
)115(log

9log

50
e

e

e

e

y 









=+










=  units 

 

 

  (ii)  
9log

1
)1(log

9log

50

e

e

e

t =+









 

    
50

1
)1(log =+te  

 

    150
1

+= te  
 

    sec150
1

−= et  
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c.  (i)  )1(log
9log

50
+










= ty e

e

     

 

)1(log
9log

50
+










= yt e

e

 

 

)1(log
50

9log
+= y

t
e

e  

 

1
9log

50 += ye
e

t

 

11)(
509log

9log
501 −=−== −

t

e
e

eetfy

t

 

19)( 501 −== −
t

tfy  

 

Alternatively:  )1(log9log
50

+= y
t

ee  

    )1(log9log 50 += ye

t

e  

       19 50 += y
t

 

       19)( 501 −== −
t

tfy  

 

  (ii)  Range =−1f Domain ),0(:)( tf . 

 
d.  Translation of 1 unit in the positive direction, parallel to the t  axis. 
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QUESTION 2 (10 Marks) 
A bridge is to be built across a 40 metre wide creek. The architect draws on a set of axes a 
cross-section of the bridge, which is symmetrical about the line AC, as illustrated below. 

 

 

 
 

The water level is along OD. The architect introduces the x  and y  coordinate system for 

calculation purposes as shown. For example, point S has coordinates )10,40( . 

 
a.  State the coordinates of Q, C and R. 
 

 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

1 mark 
 

b.  If the curve QCR is a parabola with equation bxay +−= 2)20( , show that 
1

40
a = −   

  and 30b = . 

 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

3 marks 
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c.  (i)  State the coordinates of the points P and B. 
 
 _____________________________________________________________________ 
 

1 mark 
 

 (ii)  Hence find the average rate of change in height of the bridge between P and B. 
 

 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

2 marks 
 

d.  If curve PB  is modelled by the equation cxky e ++= )5(log , using algebra, show  

  that  
10

log 5e

k =  and 0c = . 

 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 

 

3 marks 
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QUESTION 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
c.  (i) 
 
 
 
 (ii) 
 
 
 

Substitute for k  in (2) : 

 

10
10 log 5

log 5
e

e

c=  +  

10 10 c= +  

0c =  
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QUESTION 3 (15 Marks) 
The changes in the depth of the water in Farmer Irena’s rain water tank is illustrated below, 

where d  represents the depth, m , of water in the tank, and t represents the time in weeks 

from January 1st 2006, for 0 14t  . 

 

 
 
 

If the depth of water in the tank is modelled by the equation cbtattd ++= 2)( : 

 

a. (i) Show that 5c = .        

 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

1 mark 
 

(ii)   By stating two appropriate equations, show that 
1

9
a =  and  

4

3
b = − . 

 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 

 

3 marks 

t(wks)

d(m)

0 2 4 6 8 10 12 14

0

2

4

6

8

10
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b.  The depth of water in Farmer Robert’s water tank is described by the equation  

  )15(log)( tbatD e −−= where D  represents the depth, m , of water in the tank, and t  

        represents the time in weeks from January 1st 2006, for 0 14t  . 

 

 
 
 

  (i)  If 7219.4)1( =D  and 2042.5)4( =D  and  1k  and 2k  represent real number  

   values, write an equation in the form 1

2log ( )e

k
b

k
=  that could be used to find  

   the value of b . 

 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 

 

2 marks 
 

  (ii)  Hence find the values for a  and b . Express your answers to the nearest whole  

   number.  
 

 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 

 

2 marks 
  

t

D(t)

0 2 4 6 8 10 12 14

0

5

10
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 (iii)  Hence find, correct to 3 decimal places, the time at which the depth of water in  
  Farmer Irena’s and Farmer Robert’s tank are equal. 

 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

2 marks 
 

c.  (i)  State an expression for the difference in the depths of water in Farmer Irena’s and  
   Robert’s tanks. 
 

 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

1 mark 
 

 (ii)  Hence find the exact difference in depths at 3 weeks.  
 

 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

1 mark 
 

 (iii) Determine when the difference in the depths of water in the two tanks is at its  
   greatest value. State your answer correct to 3 decimal places. 
 

 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

1 mark 
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d.  When the average monthly rainfall was low (between Weeks 1 and 5), Farmer Irena  
  topped up her water tank with water illegally siphoned from Farmer Robert’s supplies.  
 
  The depth of water in Farmer Irena’s tank across this period of time is modelled by the  

  inverse of )(td . Find the rule describing the inverse function, )(1 td −
 stating the  

  corresponding domain and range. 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 

 

3 marks 
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QUESTION 3 
 
a.  (i) 
 
 
 
 
 (ii) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b.  (i) 
 
 
 
 
 
 
 
 
 
 
  (ii) 
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 (iii) 
 
 
 
 
 
 
 
 
 
c.  (i) 
 
 
 
 
 

 (ii) Difference = 
9 4(3)

5 2log 12 8 2log 12
9 3

e e− − + = −  metres. 

 

 (iii)  Using technology – greatest difference occurs when 7.146t =  weeks and  

   the difference at that point is 732.4  metres. 

 
d. 
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