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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 
 
 
1 The time taken for an orchard to be harvested varies inversely to the number of people picking 

fruit. 
If the orchard can be harvested by 35 people in 6 days, how many people would be needed to 
harvest the orchard in 5 days? 

 
 A. 42  B. 45  C. 48  D. 51 
 
 
 
2 A ball is thrown vertically upwards from ground level and lands 8 seconds later in the 

same place. 
Its motion is described by the equation , with displacement x metres and 
time t seconds. The displacement-time graph is sketched below. 

 

 
 

What is the distance travelled by the ball in the first six seconds of motion? 
A. 12 m  B. 36 m  C. 60 m  D. 84 m 

 
 
 
3 Which of the following is a primitive of ? 
 

 A.   B.   C.   D.  

 
 
 

4 If , what is the range of f ? 

 A.        B.  
 
 C.        D.  
 
 

x = 3t 8− t( )
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QUESTION SEVEN

1A ball is thrown vertically upwards from ground level and lands 8 seconds later in the
same place. Its motion is described by the equation x = 3t(8 − t), with displacement x
metres and time t seconds. The displacement-time graph is sketched below.
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What is the distance travelled by the ball in the first six seconds of motion?

(A) 12m

(B) 36m

(C) 60m

(D) 84m

End of Section I

Exam continues next page . . .
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5 The figure shows three towns X, Y and Z. 

There are three roads out of town X and two roads out of town Y. 
 

 
 
Mr Kent and Mr Wayne leave town X and town Y respectively at the same time. 
If they select their ways randomly, what is the probability that they will meet on their way? 

  

 A.   B.    C.    D.  

 
 
 
 
6 A certain function  has the following properties:  and . 

 Which of the following is possible for all values of x? 
 

 A.  and  
 B.  and  
 C.  and  
 D.  and  
 
 
 
 
 
7 A sequence is defined by the recurrence relation  
 

 with . 
 

What is the value of ? 
 
 A. 6.6  B. 7.8  C. 8.7  D. 9.6 
 
 
  

6
1 1

3
1
2 3

2

f (x) f (0) = −1 lim
x→∞

f (x) = −3

′′f (x) < 0 ′f (x) > 0
′′f (x) < 0 ′f (x) < 0
′′f (x) > 0 ′f (x) > 0
′′f (x) > 0 ′f (x) < 0

un+1 = 0.3un + 6 u10 = 10

u12
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8 The diagram shows the graph of . 

 
 

 Which of the following shows the graph of ? 
 
 A.      B. 

   
 
C.      D. 

                        
  

   
 
  

y = f (x)

y = f x + 2( )−1

NOT TO SCALE 
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9 Which of the following is ? 

 

 A.  

 
 B.  
 
 C.  
 

 D.  

 
 
 
 

10 By considering symmetry, which of the following is equivalent to ? 

 A. 0 
 

B.  

  

C.  

 

D.  

 
 
 
 
 
 
 
 
 
 
 
  

2x
2x −1

⌠
⌡⎮

dx

x + 1
2
ln 2x −1 +C

x + ln 2x −1 +C

ln 2x −1 +C
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Section II 
 

Part A  17 marks 
Attempt Questions 11–18 
 
Answer each question in the space provided. A blank page is provided at the end of this question to 
allow rewriting of a part. 
 
Your responses should include relevant mathematical reasoning and/or calculations. 
  
 

Question 11 (1 mark) 
 

Solve .            1 

 
………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

 
 
Question 12 (1 mark) 
 
Factorise .            1 
 
………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

 
 
Question 13 (2 marks) 
 

Simplify .            2 

 
………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

 
 
Question 14 (1 mark) 
 
Find a primitive of .           1 
 
………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

2x = 1
16

x3 + 27

x
2
− x −1
3

x
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Question 15 (2 marks) 
 

Solve  for .          2 

 
………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 
 

 
 
Question 16 (3 marks) 
 
Calculate the sum of the arithmetic series .      3 
 
………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 
 
………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 
 
………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 
 
  

cosθ = − 1
2

0 ≤θ ≤ 2π

32+ 36+ 40+ ...+144
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Question 17 (4 marks) 
 
Differentiate the following functions with respect to x. 
 
(a)             2 
 
………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

 

(b)              2 

 
………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

 
Question 18 (3 marks) 
 
The parabola  has a vertex at (3, 1) and passes through (0, 0). 
 
(a) Find the other x-intercept.          1 
 
………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

 
 
 
(b) Find a, b and c            2 
 
………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

x tan2x

ln x
x2

2y ax bx c= + +



– 12 – 

 
Section II 
 

Part B  15 marks 
Attempt Questions 19–23 
 
Answer each question in the space provided. 
 
Your responses should include relevant mathematical reasoning and/or calculations. 
  
 

Question 19 (3 marks) 
 

 
 

The lengths of the sides of a triangle are 4.2 cm, 5.3 cm, and 7.6 cm. 
 
(a) Calculate the size of the largest angle of the triangle.      2 
 Leave your answer correct to the nearest degree. 
 
………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

 
(b) Hence, calculate the area of the triangle.        1 
 Leave your answer correct to one decimal place. 
 
………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

 

4.  

 

Diagram NOT  accurately drawn 

 The lengths of the sides of a triangle are 4.2 cm, 5.3 cm and 7.6 cm. 

  

(a) Calculate the size of the largest angle of the triangle. 
Give your answer correct to 1 decimal place. 

 

 

 

 

 

 

 

....................................° 
(3) 

 (b) Calculate the area of the triangle. 
Give your answer correct to 3 significant figures. 

 

 

 

 

 

............................... cm2 
(3) 

(Total 6 marks) 
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Question 20 (5 marks) 

Two events A and B are such that , , , and . 

(a) Show that   1 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

(b) By use of a Venn diagram, or otherwise, show that , 2 

where  is the complement of B.

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

(c) Show that  and hence determine, with reasoning, whether the 2 

events A and  are independent. 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

Question 21 (2 marks) 

Evaluate . 2 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

P A( ) = p P B( ) = 2p P A∪ B( ) = 0.42 P A∩ B( ) = 0.03

p = 0.15

P A∪ !B( ) = 0.73
!B

P A∩ !B( ) = 0.12
!B

x2 + x
−1

1
⌠

⌡⎮
dx
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Question 22 (2 marks) 
 
TP is a tower on horizontal ground, ABP. Note        2 
Two straight cables, AT and BT, connect the top, T, of the tower to the ground. 
 

 
 

AT and BT make angles with the ground of 27° and 43° respectively. 
BT is 25 m closer to the foot of the tower, P, than A. 
What is the length of the cable AT, correct to 2 significant figures? 

 
………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

 
 
Question 23 (3 marks) 
 

The function  is transformed and the equation of the new function is of the form  3 

, where k, a, and b are integer constants. The graph of the new function is shown below. 
 

 
 

What are the values of k, a, and b? 
 
………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

∠TPA = 90°
18

© OCR 2012

15 TP is a tower on horizontal ground, ABP. 
 Two straight cables, AT and BT, connect the top, T, of the tower to the ground.

27° 43°

T

P25 mA B

Not to scale

 AT and BT make angles with the ground of 27° and 43° respectively.
 B is 25 m closer to the foot of the tower, P, than A.

 Work out the length of the cable AT.

  ___________________________ m [4]

f x( ) = x

y = kf ax + b( )
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Section II 
 

Part C  14 marks 
Attempt Questions 24–27 
 
Answer each question in the space provided. 
 

Your responses should include relevant mathematical reasoning and/or calculations. 
  
 

Question 24 (7 marks) 
 
A quadrilateral has vertices , , , and  as shown below. 

 
 
(a) Show that the equation of diagonal BD is .      2 
 
………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

 
(b) The equation of diagonal AC is .        2 
 Find the coordinates of E, the point of intersection of the diagonals. 
 
………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

Question 20 continues on page 18 

A −1, 8( ) B 7,12( ) C 8, 5( ) D 2, − 3( )

y = 3x − 9

x + 3y = 23

NOT TO SCALE 
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Question 24 (continued) 
 
(c) Show that E lies on the perpendicular bisector of AB.      3 
 
………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

 
 
Question 25 (2 marks) 
 
By drawing two appropriate graphs determine how many roots there are of the equation   2 

. 
 
………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

 
 
 
Question 26 (2 marks) 

By using the Reference sheet, or otherwise, find .      2 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

 

ex + 2x − 3= 0

x2

8− x3( )
1
2

⌠

⌡
⎮
⎮

dx
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Question 27 (3 marks) 
 
The table below shows the future value of a $1 annuity. 
 

Future value of $1 

End of Year 1% 2% 3% 4% 5% 6% 
1 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
2 2.0100 2.0200 2.0300 2.0400 2.0500 2.0600 
3 3.0301 3.0604 3.0909 3.1216 3.1525 3.1836 
4 4.0604 4.1216 4.1836 4.2465 4.3101 4.3746 

 
(a) What would be the future value of a $24 000 per year annuity at 5% per annum,   1 
 for two years, with interest compounding annually? 
 
………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

 
(b) An annuity of $31 800 is invested every half-year at 4% per annum, compounded   1 
 six-monthly for two years. What is the future value of the annuity? 
 
………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

 
(c) Victoria aims to have a deposit for an apartment of at least $92 000 in four years   1 

time by investing in an annuity. The annuity has an interest rate of 6% per annum 
compounded annually. 
Calculate Victoria’s yearly contribution, to the nearest dollar, to achieve the deposit. 
 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 
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Section II 

Part D  14 marks 
Attempt Questions 28–30 

Answer each question in the space provided. 

Your responses should include relevant mathematical reasoning and/or calculations. 

Question 28 (4 marks) 

The diagram below shows the intersection of the graphs  and  3 
at the points A  and B . 

Find the area of the shaded region. 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

y = −2x2 + 6x +11 y = 2x −5
−2, − 9( ) 4, 3( )
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Question 29 (5 marks) 

(a) Relative to a suitable set of coordinate axes, the diagram shows the line  3 

intersecting the circle  at the points P and Q. 

If the coordinates of P are , find the coordinates of Q. 
 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

(b) The diagram below shows the circle from (a) and a second congruent circle, which 3 
also passes through P and Q. 

 

By considering the properties of rhombi, or otherwise, find the equation of the second circle. 
 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

2x − y +5= 0

x2 + y2 − 6x − 2y − 30 = 0

−3, −1( )
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Marks

3

3

6

6

Page three [Turn over

ALL questions should be attempted.

1. Functions f and g are defined on the set of real numbers by

� � � s� f(x) = x2 + 3
� � � s� g(x) = x + 4.

(a) Find expressions for:

(i) f(g(x));

(ii) g(f(x)).

(b) Show that f(g(x)) + g(f(x)) = 0 has no real roots.

2. (a) Relative to a suitable set of coordinate axes, Diagram 1 shows the 
line 2x – y + 5 = 0 intersecting the circle x2 + y2 – 6x –2y – 30 = 0 at the 
points P and Q.

Find the coordinates of P and Q.

(b) Diagram 2 shows the circle from (a) and a second congruent circle, which also 
passes through P and Q.

Determine the equation of this second circle. 

Q

Q

P

P

Diagram 1

Diagram 2

 

[X100/12/03]

Marks

3

3

6

6

Page three [Turn over

ALL questions should be attempted.

1. Functions f and g are defined on the set of real numbers by

� � � s� f(x) = x2 + 3
� � � s� g(x) = x + 4.

(a) Find expressions for:

(i) f(g(x));
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Question 30 (5 marks) 

A roof of a house has a rectangular base 7 m by 10 m. 5 
Each of the four sloping faces make an angle of 50° with the horizontal. 
The midpoint of EF lies vertically above intersection of the diagonals AC and BD. 

Calculate the total surface area of the sloping faces, correct to one decimal place. 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

2011 Mathematics Extension Task 3 Year 12 SBHS

Page 5
 1/07/2011 9:11:41 AM

Section C – Start a new booklet.

Question 5 (15 Marks). Marks

a)

A roof of a house has rectangular base 7m by 10m. Each of the four sloping 

faces makes an angle of 50o with the horizontal.

(i) Calculate the length of the ridge EF

(ii) Calculate the total surface area of the sloping faces to 1 decimal place. 

5 

b) Prove : 

cos sinsec 2 tan 2
cos sin
A A

A A
A A
�

� {
�

4 

c) Use the substitution 2sinu x  to find: 

3

2

6

8cos
1 4sin

x
dx
x

S

S �
µ́
¶

3 

d) Factorise 3 224 14 63 45x x x� � � , given that one of the zeros is 3
2

. 3 

End of Question 5

50o 

B C 

D A 

E F

10m 

7m 

50o 
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Section II 
 

Part E  15 marks 
Attempt Questions 31–36 
 
Answer each question in the space provided.  
 
Your responses should include relevant mathematical reasoning and/or calculations. 
  
 

Question 31 (3 marks) 
 
In an online game there are various ‘power-ups’ that players can discover while progressing 
through the game. The power-ups come in two sizes, major and minor, and they all belong to 
one of two categories, either combat or survival. 
It is known that 85% of the power-ups in the game are minor and the rest are major. 
Of the major power-ups it is known that 60 % are combat power-ups, while of the minor 
power-ups it is known that 30 % are combat power-ups. 
 
(a) Using the given information, complete the tree diagram below.     1 
 

 
 

(b) Power-ups that are discovered in the game occur at random. 
 

 (i) Find the probability that when a power-up is discovered it will be a combat  1 
power-up. 
 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

 
 (ii) Given that a power-up is a combat power-up, find the probability that it is a  1 

major power-up 
 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 
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© Copyright 2015-2021 Save My Exams Ltd. All Rights Reserved. 

3. [Maximum mark: 14] 
 
In an online game there are various ‘power-ups’ that players can discover while progressing 
through the game.  The power-ups come in two sizes, major and minor,  and they all belong 
to one of two categories, either combat or survival. 
 
It is known that 85 % of the power-ups in the game are minor power-ups while the other 
15 % are major power-ups.  Of the major power-ups it is known that 60 % are combat 
power-ups, while of the minor power-ups it is known that 30 % are combat power-ups. 

 
(a) Using the given information, copy and complete the following tree diagram.  [2] 

 

 
 

(b) Power-ups that are discovered in the game occur at random. 
 

(i) Find the probability that when a power-up is discovered it will be a survival   
 power-up. 

 
(ii) Given that a power-up is a combat power-up, find the probability that it is a major 
 power-up.          [4] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
(This question continues on the following page) 
  

Head to savemyexams.co.uk for more awesome resources
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Question 32 (3 marks) 
 
Astronomers classify the brightness of stars according to a scale of magnitudes. The difference 
in magnitude between two stars is defined by the formula 
 

, 

 

where  and  are the magnitudes of the two stars, and  and  are the corresponding apparent 
brightnesses measured in watts per metre squared. 
The magnitude of a star is a unitless measure, and its value can be positive or negative. 
 

The star Sirius has a magnitude of  and an apparent brightness of  W/m2. 
 
(a) The star Acrux has an apparent brightness of  W/m2.     1 
 Calculate the magnitude of Acrux, correct to two decimal places. 
 
………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

(b) The Sun has a magnitude of .         2 
Calculate the apparent brightness of the Sun, correct to three significant figures. 
 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

 
Question 33 (2 marks) 
 
Doctor Hopper is investigating the population of kangaroos in New South Wales.    2 
The doctor found, based on historical data that the population of kangaroos, P, 
could be modelled by 

, 
 

where t is the number of years since the start of the year 2000, . 
Find the rate at which the population of kangaroos is growing at the end of 2021. 
Leave your answer correct to two significant figures. 
 
………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

 

m1 −m2 = 2.5log10
b2
b1

⎛

⎝⎜
⎞

⎠⎟

m1 m2 b1 b2

−1.4 1.04×10−7

1.42×10−8

−26.7

P = 7500+500 1.09( )t

t ≥ 0
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Question 34 (3 marks) 
 
The diagram shows the cross-section of a tunnel and a proposed enlargement.    3 
 

 
 
The heights, in metres, of the existing section at 1 metre intervals are shown in Table A. 
 

 
 
The heights, in metres, of the proposed enlargement are shown in Table B. 
 

 
 
Use the trapezoidal rule with the measurements given to calculate the approximate increase in area. 
 
………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 
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Question 14 (15 marks) Use the Question 14 Writing Booklet.

(a) The diagram shows the cross-section of a tunnel and a proposed enlargement. 3

y

2.5

3
Proposed enlargement

Existing section

xO–2 2

 The heights, in metres, of the existing section at 1 metre intervals are shown in 
Table A.

Table A: Existing heights

x −2 −1 0 1 2

y 2 2.38 2.5 2.38 2

 The heights, in metres, of the proposed enlargement are shown in Table B.

Table B: Proposed heights

x −2 −1 0 1 2

y 2 2.78 3 2.78 2

 Use Simpson’s rule with the measurements given to calculate the approximate 
increase in area.

Question 14 continues on page 11
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 The heights, in metres, of the existing section at 1 metre intervals are shown in 
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Table A: Existing heights

x −2 −1 0 1 2
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x −2 −1 0 1 2
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 Use Simpson’s rule with the measurements given to calculate the approximate 
increase in area.

Question 14 continues on page 11
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Question 35 (2 marks) 
 

The spiral below is formed by connecting semi-circles of increasing radii.     2 
 

 
 

The lengths of each spiral form a geometric sequence, with the length of the first and 

second spirals being  cm and  cm respectively. 

Show that the sum of the first n spirals is  cm, where . 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

 
Question 36 (2 marks) 
 

Evaluate              2 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

π
2

π

π 2n −1( )
2

n∈!+

3
22t0

1
⌠
⌡⎮

dt
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Section II 
 

Part F  15 marks 
Attempt Questions 37–39 
 
Answer each question in the space provided. Blank pages are provided at the end of this question to allow 
rewriting of a part. 
 
Your responses should include relevant mathematical reasoning and/or calculations. 
  
 

Question 37 (5 marks) 
 
Kay borrows $60 000 to set up a clothing pop up shop. 
She must pay 12% p.a. interest compounded monthly, with repayments at the end 
of every six months. Let $  be the amount still owed after the nth repayment of $M. 
 

(a) Show that        2 
 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

 
(b) If it takes 15 years to pay off the loan, find the amount of each repayment, M.   3 
 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

An

A2 = 60 000 1.01( )12 − M 1+1.016( )
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Question 38 (5 marks) 
 
A particle moves along a straight line so that it is x metres to the right of a fixed point O 
at time t seconds. The acceleration of the particle is given by 
 

 m/s2 

 
Initially the particle is travelling with a velocity of 3 m/s. 
 
(a) Find the first two times when the particle is stationary.      2 
 
………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

 
(b) How far does the particle travel in the first four seconds.      3 
 
………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

!!x = − 2π
3
sinπ
3
t
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Question 39 (5 marks) 
 
The diagram below shows a rectangle PQRS, formed according to the following conditions:  5 
 

• It is bounded by the lines  and . 

• P lies on the curve  for . 

• R is the point . 
 

Let the area of PQRS be A square units. 
 
Find the greatest and least possible values of A and the 
corresponding values of x for which they occur. 
 
 
 
 
 
………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

 

End of paper 
 

x = 6 y = 12

y = 8
x

x ∈ 1, 4⎡⎣ ⎤⎦

6,12( )
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Sample Solutions 
NOTE: Some of you may be disappointed with your mark. 

This process of checking your mark is NOT the opportunity  
to improve your marks. 
Improvement will come through further revision and practice, 
as well as reading the solutions and comments. 

Before putting in an appeal re marking, first consider that the mark 
is not linked to the amount of writing you have done. 

Just because you have shown ‘working’ does not justify that your solution is 
worth any marks. 

MC Answers 

1 A 6 D 
2 C 7 C 
3 D 8 D 
4 B 9 A 
5 B 10 C 
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Multiple Choice Solutions 

1 A 

2 C 

 Distance = 48 + (48 – 12) = 60 m 

3 D 

4 B 

5 5cos 3 5
6

3 2 5cos 3 7
6

x

x





     
 

      
 

5 B 

 Mr Kent has 2 choices out of three of meeting Mr Wayne. 
 Then Mr Wayne has 1 choice out of 2 to be in the same road as Mr Kent. 

2 1 1
3 2 3
 

6 D 
 This is for all values of x. 

7 C 

11 10

12 11

0.3 6 9
0.3 6 8.7

u u
u u

   

   
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8 D 

 Shift left first by 2 then down by 1. 
 It must be done in this order. 

9 A 

 2 1 12
2 1 2 1

11
2 1

1 21
2 2 1

1 ln 2 1
2

xx dx dx
x x

dx
x

dx
x

x x C

 


 

 


  


   

  







10 C 

By considering symmetry, C is the only right answer. 

NOT TO SCALE 



Section II
Part A

Question 11: Solve 2x =
1

16

2x =
1

24

2x = 2−4

Marker’s Comment: This question was well done.

Question 12: Factorise x3 + 27

x3 + 27 = (x3 + 33)

= (x+ 3)(x3 − 3x+ 32) Using: (a3 + b3) = (a+ b)(a2 − ab+ b2)

= (x+ 3)(x3 − 3x+ 9)

Marker’s Comment: This question was poorly done. Some students got the signs wrong

Question 13: Simplify
x

2
− x− 1

3

=
3x

6
− 2(x− 1)

6

=
3x− 2x+ 2

6

=
x+ 2

6

Marker’s Comment: This question was well done. Marks were deducted for not simplifying fully

Question 14: Find a primitive of
√
x

y = x
1
2 ∴

∫
y = x

1
2  dx

=
x

3
2

3
2

=
2

3
x

3
2 + C

=
2

3

√
x3 + C

=
2

3
x
√
x+ C

Marker’s Comment: Well done. Some students failed with algebraic simplification

∴ x = −4



Question 15: Solve cos θ = −1

2

θ in Q2, 3

Acute angle = cos−1 1

2

=
π

3

Q2: θ = π − π

3

=
2π

3

Q3: θ = π +
π

3

=
4π

3

Marker’s Comment: Poorly done. Most got the acute angle but failed to get the quadrant 2 & 3
angles. If the domain is given in radians - the answers should be given in radians.

Question 16: Calculate the sum of the arithmetic series 32 + 36 + 40 + · · ·+ 144

a = 32, d = 4, Tn = 144

Tn = a+ (n− 1)d

144 = 32 + (n− 1)4

144 = 32 + 4n− 4

4n = 116

n = 29

Sn =
n

2
[2a+ (n− 1)d]

S29 = 14.5[64 + 28× 4]

= 14.5(176)

= 2552

Marker’s Comment: Poorly done. Some students incorrectly calculated n. You could also use the
“first plus last” formula for the final calculation..



 

Feedback: 

Q17a: Reasonably well done. Some students weak on the Product Rule & trig 
differentiation. 

Q17b: Quotient Rule poorly done. Some students failed to fully simplify. 

 

Q18a: Students poor in interpreting graph. 

Q18b: Poorly done. Most students got c=0 easily but struggled with a & b values. Many 
missed the “a” in the * equation in the solution. Many errors were made in number 
management. 

q 

Question 17 (4 marks) 
Differentiate the following with respect to 𝑥 
(a)    𝑥 tan 2𝑥 

(b)    ln 𝑥 

Question 18 (3 marks) 
The parabola 𝑦 = 𝑎𝑥2 + 𝑏𝑥 + 𝑐 has a vertex at (3, 1) and passes through (0, 0) 
(a)   Find the other 𝑥-intercept 

(b)    Find 𝑎, 𝑏 and 𝑐 

End of Part A 



Section II 

Part B 15 marks 

Attempt Questions 19-23 

Answer each question in the space provided. 

Your responses should include relevant mathematical reasoning and/or calculations. 

Question 19 (3 marks) 

4.2cm 5.3 cm 

7.6cm 

The lengths of the sides of a triangle are 4.2 cm, 5.3 cm, and 7.6 cm. 

(a) Calculate the size of the largest angle of the triangle.

Leave your answer correct to the nearest degree.

·····································································································�················

.......... G. 0 . .;;i .. 9. .. -:-: ....... � .. : . .L.� .. t. ..... �.� .�� ....... � .... .7. '. .. 6 .....................----------------
·· · · · · · · · · · · ·; · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · L · · � · · · � · · · � · · 2 · · x ·•So\.••�···················· 

G � lo6
° 

····························································································· ..................... ······ 

2 

.� ... 4 .. �.0.�r.cdl.J°··········w.e.\\ .......... t1.�.l/).� .. .,. ........... f\.n ........ ��c.�.s 
········��:�\1

;;
··:·······�·C .......... \.D.C.0.CC�.�� .......... r..��.�.;.� .. / nD-\

(b) Hence, calculate the area of the triangle. 1 

Leave your answer correct to one decimal place .

. . . . . . . . . . . . . . . . A.cw .. � .. 1.� .. � .1 .. y.. .. 5. .. ' .. 5 .. p ... � .l. (.\ . . \ .◊. .� ........................ . 

.................. A ........ -:-........ \.0.,e .. � .. � ........................................................ .
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Question 20 ( 5 marks) 
Two events A and Bare such that P( A)= p, P( B) = 2p, P( Au B) = 0.42, and P( An B) = 0.03. 
� L<,V\era,l� w<l-\\ cl,of\e.. (a) Show that p = 0.15
......... f..(.A .. '!B)� ..... f.. (4.)..+. .. Y(�.\ .. :� .. .f.(A{).�). ..................... . 
. . . . . . . . . p (A. l-1.B.) .... � ....... f

-
.+ .. 1..? ... � ... .O. ., .. 9. 3. .. � .. o. .' .. 4:-.? .............. . 
3p:::D-4-5F ? p= O,\t;(b) By use of a Venn diagram, or otherwise, show that P( Au B) = 0. 73, 

where B is the complement of B.

1 

2 

· · · · · · · · · · · · · ................ f. .(.? . .) .. � ....... l.-::. ◊ .1• 3. :-: . . Q. �.7± ..
.............. � .... 3 .. .. ?. . .............. ..f.{�yI) ........ P.cK\.± .. .P. . .C.�.0 � /
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

� 

............. � .. \ .� .� � .!.. . � ..... 0.. I. ::t . .+. . . 9. � .'9.'>. 
.............. ( -LL. ......... ,� ............................................................. .

............. Nb.'t ................. MJ�\\ ........... c\9.�f!.,,. ........................................... .

(c) Show that P( An ii)= 0.12 and hence determine, with reasoning, whether the
events A and B are independent.

2 

........... .e.cAl\.13.) ... ?. ....... .r..cA). .. � ..... fl.A.n.is) .... � ...... 0 .. �.\.� .. � .. o.{ o>

........................................................................................ ::=: ...... o .. � .. ,� .. .....-.. 

Question 21 (2 marks) 
Evaluate f x' +x dx. I 2 
•••••••••••••• �

1 

•••••••••• :1?.+ .. A<� ............. � ........ � ... t .. t ... � . .(..�t .. t.½.)
........................... ¢. ............ 2 .... ································································· --\ 2 - % 
............................................................. :-:-: ............. .3 ............................. .

-13-

So A and  are NOT independent. 

-

P(A nB) =0.12 

P(A) xP(B) =0.15 x0.7 =0.105 
............ :-: P(X n g} ~ P{A} x i{B) ........................................................................ ·-

B 

--



Question 22 (2 marks) 

TP is a tower on horizontal ground, ABP. Note LTPA = 90° 
Two straight cables, AT and BT, connect the top, T, of the tower to the ground. _ 

A-- 25m ----B 

AT and BT make angles with the ground of 27° and 43° respectively. 
BT is 25 m closer to the foot of the tower, P, than A. 
What is the length of the cable AT, correct to 2 significant figures? 

·, \ k, c 

p 

A~ l-~ . . . . . . . . . . . . . . . . . . . . . . . . . .. L ............................................................... ......................... . ---- -.... .... .... ...... ~-.( r<f :B. :l .. ~ ...... .... ?.. i. f\ .\.& ................................ ..................... . 

........................... A.T.~ .... 6 .. :2 .. ~ ............. ............................................... . 

Question 23 (3 marks) 

The function f ( x) = ,J; is transformed and the equation of the new function is of the form 

y = kf (ax+ b), where k, a, and b are integer constants. The graph of the new function is shown below. 

y 

4 

2 

-+---+---+-----+----l--+----+---+---+---+----+-+---&X 

10 

What are the values of k, a, and b? 

.......................... R. 77: .... -:-:-. \ · I ......... -~ -::-.. -:-:.1. .. ~-..... h _:;; .. .l. b. ........................... . 
G: (!/ ;; 

······································· ~ ·············································································· -+ tb - 14 -

2 

3 





















y

2.5

3
Proposed enlargement

Existing section

xO–2 2

Table A: Existing heights

x −2 −1 0 1 2

y 2 2.38 2.5 2.38 2

Table B: Proposed heights

x −2 −1 0 1 2

y 2 2.78 3 2.78 2







Part F (15 Marks) Solutions

Comment:

An

A2 = 60 000 1.01( )12 − M 1+1.016( )

×

×
∴ = × −

( )× −

( )× −

( )
( )

∴ = × −

= × − × −

= × − +



Part F Solutions (continued)

Comment:

•

•

•

•

•

( )
( )

= × −

⎡ ⎤= × − + × −⎣ ⎦

= × − + +

( ) [ ]

( )

× × × ×

= = =

∴ = × − + + + + =

⎛ ⎞
⎜ ⎟= × − + + + +
⎜ ⎟
⎝ ⎠

−
= × − ×

−

( )

( )

−
= ⇒ = × − ×

−

× × −
∴ = ≈

−

(*)

(**)



Part F Solutions (continued)

Comment:

x = − 2π
3
sinπ
3
t

π π

π π
π

π

= −

= − ×− +

= +

= = = +
∴ =

π
= +



Part F Solutions (continued)

Comment:

π π

π π
π π

π π π

π π π

= + + +

⎡ ⎤ ⎡ ⎤= + + +⎢ ⎥ ⎢ ⎥⎣ ⎦ ⎣ ⎦

⎛ ⎞
= + × − + − × − + ×⎜ ⎟⎜ ⎟

⎝ ⎠

= + + − = ≈

⌠ ⌠⎮ ⎮
⌡ ⌡



Part F Solutions (continued) 

•

•

•

x = 6 y = 12

y = 8
x

x ∈ 1, 4⎡⎣ ⎤⎦

6,12( )

( )

( )( )
= ×

= − −

= − − +

= − − +

= − −

[ ]( )

= − +

= − < ∈

=

[ ]( )

∴− + =

∴ =

∴ = ∈

Comment:
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