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Question 1 (4 marks) 

Let 1: , , ( ) 1 3 .
3

f R f x x −∞ → = − 
 

 

a. i. Find ( ).f x′  
1 mark 

 _________________________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

 
 ii. Find an antiderivative of ( ).f x  

1 mark 
 _________________________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

 
  

Instructions 
Answer all questions in the spaces provided.  
In all questions where a numerical answer is required, an exact value must be given, 
unless otherwise specified.  
In questions where more than one mark is available, appropriate working must be shown.  
Unless otherwise indicated, the diagrams in this book are not drawn to scale. 
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b. Let ( ) sin( ): , , ( )
cos( ) 1

xg R g x
x

π π− → =
+

. 

 Evaluate 
2

g π ′ 
 

. 

2 marks 
 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  
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Question 2 (3 marks) 

Let 1: , , ( ) 1 3 .
3

f R f x x −∞ → = − 
 

 

a. Find the rule of 1f − . 
2 marks 

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 
b. State the domain of 1f − . 

1 mark 
 ______________________________________________________________________  
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Question 3 (4 marks) 

a. Solve log ( ) 1 2 log ( )e ex x= − . 
1 mark 

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 
b. The function : (0, ) , ( ) log ( )ef R f x x∞ → =  is shown on the axes below. 

 
 
 Let : (0, ) , ( ) 1 2 ( )g R g x f x∞ → = − . 

 Sketch the graph of g on the axes above. Label all points of intersection of the graphs 
of f and g. Label any asymptotes with the appropriate equation and label each of the axis 
intercepts, with their coordinates. 

3 marks 
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Question 4 (3 marks) 

Susan models the time it takes her to get to school each day with the random variable ,T  
normally distributed with a mean of 12 minutes. She estimates that Pr( 15) 0.05.T > =  

a. Find the probability that it takes between 9 and 15 minutes for Susan to get to school. 
1 mark 

 ______________________________________________________________________  

 ______________________________________________________________________  

 
b. Find the probability that it takes Susan more than 15 minutes to get to school, given that 

it has taken her at least 12 minutes. 
2 marks 

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  
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CONTINUES OVER PAGE
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Question 5 (6 marks) 

Let :[0, ) , ( 4) 1.
2 1

f R f x
x

∞ → = −
−

 

a.  Evaluate 
2
3f  

 
 

. 

1 mark 
 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 

b.  Find the equation of the tangent to the graph of f at 3
2

x = . 

2 marks 
 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  
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c.  Sketch the graph of ( )y f x=  on the axes below. Label each of the axis intercepts with 
their coordinates and label all asymptotes with their equations. Sketch the tangent 

to the graph of f at 3
2

x = , and label its point of intersection with ( )f x . 

3 marks 
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Question 6 (2 marks) 
A board game uses a customised eight-sided die to resolve conflict within the game. Three 
sides of the die have a victory symbol. Ten of these dice are rolled. Let N be the number of 
victory symbols rolled. 

a.  Find ( )E N . 
1 mark 

 ______________________________________________________________________  

 ______________________________________________________________________  

 
b.  What is the variance of N? 

1 mark 
 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  
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Question 7 (4 marks) 

The graph of the relation xy e=  is shown on the axes below. P is a point on the graph of this 
relation with coordinates ( ), pp e , and the tangent at P is shown. 

 
a.  Show that the equation of the tangent at P is 1 )(p py e x e p= + − . 

1 mark 
 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 
b.  Find the value of p for which the area bounded by xy e= , its tangent at x = p and the 
 lines x = 0 and x = 1 are minimised. 

3 marks 
 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________ 



2020 MATHMETH EXAM 1 12 

Copyright © Insight Publications 2020 

Question 8 (6 marks) 

Consider the functions : , ( ) sin
2
xf R R f x  → =  

 
 and : , ( ) sin( )g R R g x a x aπ→ = + , 

where a is a real number. 

a. i.  For which values of a is ( )( ) 0g f x ≥  for all values of x? 
1 mark 

 _________________________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

 
 ii.  For which value of x is ( )( )g f x  at its maximum on the interval [0, ]π , when 

( )( ) 0g f x ≥ ? 
3 marks 

 _________________________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

 
b.  For which values of a is ( )( ) 0f g x ≥  for all values of x? 

2 marks 
 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  
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CONTINUES OVER PAGE
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Question 9 (8 marks) 

The graph of 2:[0, 2] , ( ) 2 4f R f x x x→ = − +  is shown below. 

 
a. Show that the area enclosed by f and the x-axis is equal to 8

3
 square units. 

1 mark 
 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________ 

 
Let g be the function obtained by applying the transformation T to the function f, where 

2 2 0 0
: ,

0 1 1
x a x

T R R T
y y

        
→ = +        

        
 and 0a >  is a real constant. 

b.  State the domain of g in terms of a. 
1 mark 

 ______________________________________________________________________  

 
c. For what value of a is the area enclosed by the graph of ( )y g x=  and the x-axis, over 

the domain of g, equal to the area enclosed by f and the x-axis? 
2 marks 

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________   
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d. i.  Solve ( ) 1f x = . 
1 mark 

 _________________________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

 

 ii.  Show that when 3,a =  then ( ) ( )f x g x=  has a unique solution. 
1 mark 

 _________________________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

 
 iii.  Let D be the intersection of the domains of f and g.   

  For what values of a is ( ) ( )g x f x>  for ?x D∈  
2 marks 

 _________________________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  
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