
 
 

 

 

 

 

 

 

 

Mathematics
General 
Instructions

Reading time – 5 minutes
Working time – 3 hours
Write using black pen
NESA approved calculators may be used
All diagrams are not drawn to scale
In Questions 11 – 16, show relevant mathematical reasoning and/or 
calculations

Total marks:
100

Section I – 10 marks (pages 2 – 5)
Attempt Questions 1 – 10
Allow about 15 minutes for this section

Section II – 90 marks (pages 6 – 13)
Attempt Questions 11 -16
Allow about 2 hours and 45 minutes for this section

Assessor: E.Efimova

Student Name: _________________________________________
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Question Mark Question Mark
Q1 /1 Q14 a) (i) /2
Q2 /1 Q14 a) (ii) /1
Q3 /1 Q14 a) (iii) /2
Q4 /1 Q14 a) (iv) /1
Q5 /1 Q14 a) (v) /1
Q6 /1 Q14 b) (i) /1
Q7 /1 Q14 b) (ii) /1
Q8 /1 Q14 b) (iii) /1
Q9 /1 Q14 b) (iv) /1
Q10 /1 Q14 c) (i) /1
Q11 a) /2 Q14 c) (ii) /2
Q11 b) (i) /1 Q14 c) (iii) /1
Q11 b) (ii) /1 Q15 a) /3
Q11 c) /2 Q15 b) /3
Q11 d) /2 Q15 c) /2
Q11 e) /2 Q15 d) (i) /1
Q11 f) /2 Q15 d) (ii) /1
Q11 g) (i) /2 Q15 d) (iii) /1
Q11 g) (ii) /1 Q15 e) (i) /1
Q12 a) (i) /1 Q15 e) (ii) /3
Q12 a) (ii) /1 Q16 a) /3
Q12 a) (iii) /2 Q16 b) (i) /1
Q12 a) (iv) /1 Q16 b) (ii) /2
Q12 a) (v) /2 Q16 b) (iii) /3
Q12 b) (i) /1 Q16 c) (i) /4
Q12 b) (ii) /2 Q16 c) (ii) /2
Q12 c) /2
Q12 d) (i) /2
Q12 d) (ii) /1
Q13 a) (i) /1
Q13 a) (ii) /1
Q13 a) (iii) /2
Q13 b) (i) /1
Q13 b) (ii) /2
Q13 b) (iii) /1
Q13 c) /3
Q13 d) /2
Q13 e) /2 Total /100
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Section I:

10 marks
Attempt Questions 1–10
Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1–10.

Q1. Which of the following is equal to ?

(A) 5 1
(B) 5 + 14
(C) 5 14
(D) 5 15 + 1

Q2. The quadratic equation + 2 3 = 0 has roots and .
What is the value of + ( + )?

(A) 1
(B) 5
(C) 5
(D) 3

Q3. Which inequality defines the domain of the function ?

(A) > 4
(B) 4
(C) < 4
(D) 4
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Q4. What is the derivative of sin ?

(A)
cos sinsin

(B) sin + cossin
(C)

cos sinsin
(D)

sin cossin
Q5. A parabola passes through the point (0, 2) and has its vertex at ( 2, 0). The equation 

of the parabola is:

(A) = 2( + 2)
(B) = 2( 2)
(C) = 2( + 2)
(D) = 2( + 2)

Q6 What is the period of the function ( ) = tan ?

(A) 2
(B)

(C) 2
(D) 4
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Q7. The diagram shows the graph = ( ).

Which of the following statements is true for  = ?

(A) ( ) > 0 and ( ) < 0
(B) ( ) < 0 and ( ) < 0
(C) ( ) > 0 and ( ) > 0
(D) ( ) < 0 and ( ) > 0

Q8. How many terms are in the series 27 + 40 + 53 + + 209?

(A) 4
(B) 15
(C) 14
(D) 13

= ( ) 

 

 O 
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Q9. The graph shown below could be:

(A) = 3
(B) = ( 3)
(C) = 13
(D) = 13

Q10. A particle is moving along the -axis. The displacement of the particle at time 
seconds is metres.
At a certain time, = 5 and = 12 .
Which statement describes the motion of the particle at that time? 

(A) The particle is moving to the right with increasing speed.

(B) The particle is moving to the left with increasing speed.

(C) The particle is moving to the right with decreasing speed.

(D) The particle is moving to the left with decreasing speed.

 

(0,1) 

 

 O 
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Section II

90 Marks
Attempt Questions 11–16
Allow about 2 hours and 45 minutes for this section

Answer each question in a SEPARATE booklet. Extra writing booklets are available.

In Questions 11–16, your responses should include relevant mathematical reasoning and/or 
calculations.

Question 11 (15 marks) Use a SEPARATE writing booklet.

a) Evaluate 3 (5 2)200 to three significant figures. 2

b) Differentiate:

(i) 2 1

(ii) log(5 1) 1

c) Find the exact value of log 4 + 2 log 3 2

d) Evaluate cos 2 2

e) Find the equation of the tangent to the curve = ln( 2 1) at the point 
where = 1 2

f) Shade the region denoted by ( 3) + ( + 2) 4 2

g) In a geometric series the 9th term is 96 and the 13th term is 384.

(i) What is the common ratio of the series? 2

(ii) What is the first term of the series? 1

End of Question 11
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Question 12 (15 marks) Use a SEPARATE writing booklet.

a) The diagram below shows the points ( 5, 3), (1, 1) and ( 4, 4).
is a point on the -axis.

 

(i) Find the gradient of . 1

(ii) Find the midpoint of . 1

(iii) Show that equation of is 3 + 8 = 0 2

(iv) Find the coordinates of , given that lies on the line 3 + 8 = 0 1

(v) Hence, show that is a rhombus. 2

b) (i) Express the discriminant of + (3 + ) + (2 + 6) = 0 in 
terms of .

1

(ii) Hence, find the values of such that(3 + ) + (2 + 6) > 0 for all values of .
2

c) Find the primitive function of
41 + 5 . 2

d) (i) Show 
that = 16 , given = 16 2

(ii) Hence, or otherwise, 
find 

416 . 1

End of Question 12
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Question 13 (15 marks) Use a SEPARATE writing booklet.

a) O is the centre of a circle of radius 20 . MON = .
is the minor arc as shown in the diagram.

(i) Find the length of in terms of . 1

(ii) Find the area of the minor sector . 1

(iii) Find the shaded area of the segment correct to 2 decimal places. 2

b)

Triangle has CAB = 90°. lies on where .
Given that ACD = 34°,

(i) Find the size of the angle CAD. Give reasons. 1

(ii) Prove that and are similar. 2

(iii) Hence find the length of , if = 27 and = 12 . 1

Question 13 continues on page 10

5 

 

34° 

NOT TO SCALE 
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Question 13 (continued)

c) The region bounded by the graph ( ) = + 3, the lines = 0,= log 3 and -axis is rotated about the -axis to form a solid of 
revolution. Find the volume generated.

3

d) A ball is dropped from a height of 4 and bounces back to a height of 3.6 . It continues to bounce, each time to a height of the previous 
height. How far will the ball travel before finally coming to rest.

2

e) Prove 1 + tansec coseccot + tan = sin 2

End of Question 13
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Question 14 (15 marks) Use a SEPARATE writing booklet.

a) Consider the curve ( ) = 12 + 5.

(i) Find any stationary points and determine their nature. 2

(ii) Find any points of inflexion. 1

(iii) Sketch this curve showing all key features. 2

(iv) For what values of is ( ) 0? 1

(v) Hence, find the maximum value for ( ) for 2 5. 1

b) The displacement of a particle moving along -axis is given by= 3 + 6 + 10, where is the time in seconds.

(i) Find the initial displacement of this particle. 1

(ii) Find the velocity when = 1. 1

(iii) Show that acceleration of this particle is a constant. 1

(iv) Describe the motion of this particle. 1

c) A pool is being drained and volume in litres of water, , in the pool at 
time minutes is given by the equation: = 120(40 )
(i) Find the initial volume of water in the pool. 1

(ii) At what rate is the water draining out of the pool when = 8
minutes?

2

(iii) How long will it take for the pool to be completely empty? 1

End of Question 14
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Question 15 (15 marks) Use a SEPARATE writing booklet.

a) Find all solutions of 2 + sin 2 = 0, where 0 2 3

b) Use Simpson’s rule, with five function values, to find an approximate 3

value for 2 round to 2 decimal places.

c) If = show 
that = 5 5 2

d) A ball bearing with initial temperature of 32° is placed in a freezer 
whose temperature is 0° . The temperature of the bearing after minutes 
is given by the formula = and its graph is shown in the diagram.

 

(i) Find the value of . 1

(ii) Find the value of to 4 decimal places. 1

(iii) What is the bearing’s temperature after 6 minutes? 1

Question 15 continues on page 13

 

 

16 

32 

=  

0 2 
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Question 15 (continued)

e) The diagram shows the parabolas = 3 and = 5 . The 
parabolas intersect at the origin and the point . The region between the 
two parabolas is shaded.

(i) Find the -coordinate of the point . 1

(ii) Find the area of the shaded region. 3

End of Question 15

 

 

O 

= 3  

= 5  
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Question 16 (15 marks) Use a SEPARATE writing booklet.

a) Find the sum of 10 terms of the series log 5 + log 10 + log 20 +
given that log 5 = 1.46 and log 2 = 0.63.

3

b) Andrew borrows $650000 from a bank. The loan is to be repaid in 20
years. The interest rate is 6% . . compounded monthly. There is no 
repayments for the first three months. Let be the amount owing after 
months and be the monthly repayments.

(i) Find an expression for . 1

(ii) Show that = 650000(1.005) (1 + 1.005) 2

(iii) Find the monthly repayments if the loan is to be repaid in 20
years.

3

c) Two particles and start moving along the -axis at time = 0.
Particle is initially at = 6 and its velocity at time is given 
by = 3 20 + 16.
Particle B is at = 25 when = 2 and its velocity at time is given 
by = 3 + 1.  
(i) Find expressions for the positions of particles and at time . 4

(ii) Show that these two particles never meet. 2

End of Paper
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Student Number:_________________________________________________

Multiple Choice Answer Sheet

Select the alternative A, B, C or D that best answers the question. Fill in the response oval 
completely.
Sample: 

If you think you have made a mistake, put a cross through the incorrect answer and fill in 
the new answer.

 

If you change your mind and have crossed out what you consider to be the correct answer, 
then indicate the correct answer by writing the word ‘correct’ and drawing an arrow as 
follows. 

 














