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SECTION I 
10 Marks 
Use the Multiple-Choice Answer sheet for Questions 1-10 

1 What is the equation of the line perpendicular to the line with equation 3 2 1?y x= − +  

(A) 2−  

(B) 2
3

−  

(C) 1
2

 

(D) 3
2

 

 
2 Which of the following is a one-to-one function? 

 
(A) 3y x x= −  

(B) 2 4y x= +  

(C) 31y x= −  

(D) 29y x= −  

 

3 What are the radius and centre of a circle with equation 2 26 10 18 0?x x y y− + + + =  

 (A) ( )Radius 3 2, Centre 3, 5= −  

 (B) ( )Radius 3 2, Centre 3, 5= −  

 (C) ( )Radius 4, Centre 3, 5= −   

 (D) ( )Radius 4, Centre 3, 5= −  

 
4 The sketch of ( )y f x=  is shown. 
 Which of the following is NOT a  
 solution to ( ) 0?f x =  
 

(A) 5x = −  

(B) 1x =  

(C) 4x =  

(D) 20y =  
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5 If  2tan and
3

θ θ= is acute, which of the following is the exact value of cos ?θ  

(A) 2
5

 

(B) 3
5

 

(C) 3
13

 

(D) 2
13

 

 

6 What is the derivative of ( )33 4 ?x +  
 

(A) ( )233 4x +  

(B) ( )223 3 4x +  

(C) ( )22 39 4x x +  

(D) ( )22 29 3 4x x +  

 

7 Which of the following is an expression for 2 2 2cos cot sin ?x x x+ +  

(A) 2 

(B) 2sec x  

(C) 2cosec x  

(D) 21 cosec x+  

 

8 Given 3 3log 5 1.46 and log 2 0.63,= =  evaluate 3log 100. 
 
(A) 2.09 

(B) 2.72 

(C) 3.55 

(D) 4.18 
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9 Let ( ) ( )1 and 2.f x g x x
x

= = +  What is the domain of ( )( )?f g x  

 (A)  All real x 

 (B) All real , 2x x ≠ −  

 (C) All real , 0x x ≠  

 (D) All real , 2x x ≠  

 

10 The graph of 1y c
x b
−

= +
+

 is shown. 

 

 
 

 The values for b and c are: 
 

(A)  3 2b c= =  

(B)  3 2b c= = −  

(C)  3 2b c= − =  

(D)  3 2b c= − = −  

 
 

 
 
 
 
 
 
 

 
 
 
 

 End of Section I 
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Instructions 
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• Your responses should include relevant mathematical reasoning 
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SECTION II    Name:……………………………………. 
62 marks 
Attempt all questions Teacher’s Name:………………………… 
Answer in the spaces provided. 
Your responses should include relevant mathematical reasoning and/or calculations. 
Extra writing space is provided at the end of this paper. 
 

Question 11 Marks 

The graph of the function ( )f x  is shown below. 2 

  

Using interval notation, state the domain and range of ( )f x . 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

 

 

Question 12 Marks 

( )( )3 4 17a a k a+ + = +  where a and k are positive integers.     2 

Find the values of a and k. 
 
…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 
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Question 13 Marks 

Evaluate 3log 27.            1  

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

 

 

Question 14 Marks 

Find the equation of the tangent to the curve 2 3y x x= +  at the point ( )1, 4 .  3 
 
…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 
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Question 15 Marks 

Find the derivative of ( ) 25 2f x x x= −  by first principles. 3 
 
…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

 

Question 16 Marks 

Show working to determine whether the function ( )
3

2 1
xf x

x
=

−
 is odd, even or neither. 2 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 
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Question 17 Marks 

 
 

The diagram represents the flight path of a plane. the arrows marked with N in the diagram 
indicate the direction of north. 
The plane flies from a town, T, to a property, P, which is 83 kilometres away on a bearing 
of 129 .°  The plane then flies to another property, Q, which is 91 kilometres from P, and 
which is due east of T. 

(a) Mark the diagram (above) with all the given information. 1 
 
 
(b) What is the bearing of Q from P correct to the nearest minute? 2 

 
………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 
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Question 18 Marks 

Consider the function ( )y f x=  shown below. 2 

 
 
For which values of x is the function increasing? 
 
…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

 

Question 19 Marks 

Solve 22cos cos 0x x− =  in the domain [ ]0, 2 .π  3 
 
…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 
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Question 20 Marks 

Consider the We are Jeans store. It costs the business $29 to make a pair of jeans.    3 
This includes materials and labour. The fixed costs come to $1000. The store sells 
the jeans for $49 per pair. 
How many pairs of jeans do they have to sell to start making a profit on them? 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 
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Question 21 Marks 

 
 
The diagram shows an equilateral triangle PQR with sides 6 cm in length, and XYZ is 
an arc of a circle with centre P. The point Y lies on QR. 
 
(a) Show that the length of the radius 3 3 cm.PY =  1 

 
………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 
 

(b) Find the length of the arc XYZ.  1 
 
………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

 
(c) Find the EXACT area of the shaded segment XYZ. 2 
 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

……………………………………………………………………………………….  

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

  



 13 
 

Question 22 Marks 

Solve each of the following: 

(a) 1 5 16x− = . 2 
 
………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

 
(b) 2 24 11x x+ = . 2 

 
………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

 

(c) 3 12
4

x− = . 2 

 
………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

 
(d) 3log 4 log 3x = . 2 

 
………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 
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Question 23 Marks 

Differentiate each of the following with respect to x. 

(a)  2

37y
x

= −  2 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

 

(b) 2 5
3 7

xy
x
−

=
+

 2 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

 

(c) 1
5

y
x

=
−

 2 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 
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Question 24 Marks 

Prove 21 1 2sec .
1 sin 1 sin

θ
θ θ
+ =

+ −
  2 

 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

 
 
Question 25 Marks 
Air pressure P, measured in kPa, at an altitude of h metres above sea level can be  
approximated using the formula 101 khP e−= , where k is a constant. The air pressure is  
90 kPa at an altitude of 1000 m. 
 
(a) Find the value of k correct to 4 significant figures. 2 

 
………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

 
(b) Find the depth of a mine below sea level, where the air pressure is 103 kPa. 3 

 
………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 
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Question 26 Marks 

A particle is moving in a straight line. At time t seconds its displacement, in metres, from 
a fixed point O on the line is given by 2 2 .x t t= −  
 
(a) When is the particle at rest? 2 

 
………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

 
 

(b) When does the particle return to its starting position? 1 
 
………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

 
 

(c) What is the velocity of the particle at the time it has returned to its starting position? 1 
 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 
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Question 27 Marks 

A swimming pool is to be emptied for maintenance. The quantity of water, Q litres, 
remaining in the pool at a time, t minutes after it starts to drain, is given by 

( ) ( )22000 25 , 0Q t t t= − ≥  
 
(a) What is the initial amount of water in the pool?   1 

 
………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

 
 

(b) At what rate is the water flowing out of the pool at 2 minutes?   2 
 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

 
(c) At what time does the rate of flow of water from the pool reach 20 000 L/minute?  2 
  

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 
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Question 28 Marks 

A person walks on level ground, in a northerly direction, away from an electricity tower. 
When they arrive at a point A, the angle of elevation to the top of the tower is 23 .°  
Another person walks on level ground on a bearing of 032 T°  from the same tower, 
until he reaches point B, and notices that the angle of elevation is 17 .°  
It is known that points A and B are 55 m apart. Let h be the height of the tower and  
assume that the tower, base C, is perpendicular to the ground. 

 
 

 
 
 

(a) Find BC in terms of h.   1 
 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

 
 

(b) Given cot 23 ,AC h= °  show that 2
2 2

3025 .
cot 23 cot 17 2cot 23 cot17 cos32

h =
°+ °− ° ° °

  2 

 
………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

 

Question 28 continues on page 19  
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Question 28 continued. 
 
(c) Find h correct to the nearest metre.  1 
  

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

 

END OF PAPER 
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