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x Attempt Questions 1-10 
x Allow about 15 minutes for this section 
 
Section II – 90 marks (pages 7-31) 
x Attempt questions 11-40 
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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. What is the indefinite integral of 
1

𝑥3 ? 

 

(A) − 3
𝑥4 + 𝑐 

(B) − 1
3𝑥4 + 𝑐 

(C) − 1
2𝑥2 + 𝑐 

(D) − 1
3𝑥2 + 𝑐 

 

 

 

2.  

 
 
 
 
 
 
 

 

What is the correlation between the variables in this scatterplot? 

(A) Weak positive 

(B) Weak negative 

(C) Moderate positive 

(D) Moderate negative 
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3. Which diagram could be the graph of the parabola 𝑦 = 2 − (𝑥 + 1)2? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4. What is the domain of the function 𝑦 = 1
√𝑥−9

? 

(A) Domain: [9, ∞)  

(B) Domain: (9, ∞)  

(C) Domain: (−∞, ∞)  

(D) Domain: [−3, 3]  
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5.  
 
 
 
 
 
 
 

 

Which of the following equations is likely to be the rule for the graph of the trigonometric 
function shown above? 

(A) 𝑦 = 3 + 3sin (π𝑥
4

) 

(B) 𝑦 = 3 + 3cos (π𝑥
4

) 

(C) 𝑦 = 3 + 3sin (𝑥
4

) 

(D) 𝑦 = 3 + 3cos (𝑥
4

) 

 

 

6. The probability density function for a continuous random variable 𝑋 is: 

𝑓(𝑥) = {
𝑠𝑖𝑛𝑥    0 < 𝑥 < 𝑘

0       otherwise
  

What is the value of 𝑘? 

(A) 𝜋
2

 

(B) 𝜋 

(C) 1 

(D) 2 

 

 

 

 

 

 

 

 



 
 

4 

7. The diagram shows the displacement, 𝑥 metres, of a moving object at time 𝑡 seconds.  
 
 
 
 
 
 
 
 
 
 
 
 
Which of the following statements describes the motion of the object at the point 𝐴 
 
(A) Velocity is negative and acceleration is positive 

(B) Velocity is negative and acceleration is negative 

(C) Velocity is positive and acceleration is negative 

(D) Velocity is positive and acceleration is positive 

 
 
 

8. The derivative of 𝑒−4𝑥𝑐𝑜𝑠2𝑥 with respect to 𝑥 is: 
 
(A) 𝑒−4𝑥(sin2𝑥 − 2cos2𝑥) 

(B) 2𝑒−4𝑥(sin2𝑥 + 2cos2𝑥) 

(C) −𝑒−4𝑥(sin2𝑥 − 2cos2𝑥) 

(D) −2𝑒−4𝑥(sin2𝑥 + 2cos2𝑥) 

 
 
 

9. Let 𝑎 = 𝑒𝑥. Which expression is equal to 𝑙𝑜𝑔𝑒(𝑎2)? 
 
(A) 𝑒2𝑥 

(B) 𝑒𝑥2
 

(C) 2𝑥 

(D) 𝑥2 
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10.  

 

 

 

  

 

 

 

Use the graph above to find the value of k which satisfies ∫ 𝑓(𝑥)𝑑𝑥 = 0𝑘
−6  

(A) 6 

(B) 10 

(C) 11 

(D) 12 
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Mathematics Advanced 

Section II Answer Booklet 

 

 

 

90 marks 

Attempt Questions 11-40 

Allow about 2 hours and 45 minutes for this section 

 

 

Instructions 

x Answer the questions in the spaces provided. These spaces provide guidance for the 
expected length of response. 
 

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

 

 

 

Please turn over 
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Question 11 (2 marks) 

Simplify 
𝑥

𝑥2−4
− 4

𝑥−2
                                                                                                                                                2 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 
 

Question 12 (1 mark)             

Rationalise the denominator of 
7

√5 − 2
                                         1 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 
 

Question 13 (2 marks) 

Find the equation of the line that passes through the point (0, −3) and has an angle of                     2 
inclination of 30°. Leave your answer in gradient-intercept form. 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 
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Question 14 (2 marks) 

Differentiate the following with respect to 𝑥 

(a) 𝑓(𝑥) = 𝑡𝑎𝑛7𝑥                                                                                                                                           1 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

 

(b) 𝑓(𝑥) = 𝑙𝑛(𝑥2 + 2)                             1 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

 

Question 15 (1 mark) 

Find ∫(4𝑥 + 3)9𝑑𝑥                                              1 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

 

 

 

 

 

 

 

 

 

 



 
 

11 

Question 16 (3 marks) 

The number of students absent from Year 12 for the past nine days was as follows: 
14, 17, 13, 16, 17, 12, 11, 28, 19 

(a) Find the standard deviation. Answer correct to one decimal place.                                 1 

............................................................................................................................................................................ 

............................................................................................................................................................................ 
 

(b) Find the lower quartile and the upper quartile                                     1 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 
 

(c) Find the interquartile range                                              1 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

 

Question 17 (2 marks) 

Solve the equation 𝑡𝑎𝑛2𝑥 = 3 for 0 ≤ 𝑥 ≤ 2𝜋                                           2 

 ............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 
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Question 18 (2 marks) 
There are fifteen marbles in a jar. Five of the marbles are red, five are blue and five are yellow.  
Ron randomly selects two marbles and puts them in his pocket. 

(a) What is the probability that the two marbles are red?                                                                      1 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 
 

(b) What is the probability that the two marbles are the same colour?         1 

.......................................................................................................................................................................... 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

 
Question 19 (4 marks) 

For the following continuous probability distribution  

𝑓(𝑥) = {

3𝑥2

511  for 1 ≤ 𝑥 ≤ 8

0 otherwise

 

(a) Find 𝑃(𝑋 = 5)                                                                                                                                                                  1 

.......................................................................................................................................................................... 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

 

 

 

 

 

 

 

Question 19 continues on page 13 
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Question 19 continued 

(b) Find 𝑃(𝑋 ≤ 5)                         2 

........................................................................................................................................................................... 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

 

(c) Find 𝑃(𝑋 > 5)                        1 

........................................................................................................................................................................... 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 
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Question 20 (3 marks) 

A motorist drives 35 km from Town A to Town B on a bearing of 030°𝑇.  

He then drives 55 km to Town C that is on a bearing of 135°𝑇 from Town B. 

 

 

 

 

 

 

 

 

(a) Find the size of ∠𝐴𝐵𝐶              1 

............................................................................................................................................................................ 

............................................................................................................................................................................ 
 

(b) Find the distance between A and C to the nearest kilometre.         2 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 
 

Question 21 (2 marks) 

In a class of 23 students, on Sunday night 12 watched The Office, 13 watched Stranger Things  
while 7 watched both. 

(a) Find the probability that a student chosen at random watched neither        1 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

Question 21 continues on page 15 
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Question 21 continued 
(b) Find the probability that they watched The Office, given that they watched                      1 

Stranger Things 

............................................................................................................................................................................ 

............................................................................................................................................................................ 
 

Question 22 (2 marks) 

Find the exact value of ∫ (1 − 𝑠𝑒𝑐2 𝑥
2
)

𝜋
3

0 𝑑𝑥                        2 

.......................................................................................................................................................................... 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

 
Question 23 (1 mark) 

Consider the function 𝑓(𝑥) = 4 + 3𝑐𝑜𝑠 (𝜋𝑥
2

) 

State the amplitude                                                       1 

............................................................................................................................................................................ 

............................................................................................................................................................................ 
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Question 24 (2 marks) 

Simplify  𝑙𝑜𝑔(𝑎3𝑏2) − 𝑙𝑜𝑔(𝑎𝑏2)
𝑙𝑜𝑔√𝑎

                                                                                                              2 

.......................................................................................................................................................................... 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 
 

Question 25 (3 marks) 

Prove that 𝑐𝑜𝑠𝜃
1+𝑠𝑖𝑛𝜃

+ 𝑡𝑎𝑛𝜃 = 𝑠𝑒𝑐𝜃             3 

.......................................................................................................................................................................... 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 
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Question 26 (4 marks) 

The diagram below shows the graph of 𝑦 = 𝑥2 − 2𝑥 − 8 

 

 

 

 

 

 

 

 

(a) What are the coordinates of 𝐴?              1 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 
 

(b) Find the area bounded by the 𝑥-axis and the curve 𝑦 = 𝑥2 − 2𝑥 − 8 between                          3 
0 ≤ 𝑥 ≤ 6       

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 
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Question 27 (6 marks) 

Consider the function 𝑓(𝑥) = 𝑥3 − 3𝑥2 − 9𝑥 + 6 

(a) Show that stationary points occur at (−1, 11) and (3, −21) and determine their nature           3 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

........................................................................................................................................................................... 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

 

 

 

 

 

 

Question 27 continues on page 19 
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Question 27 continued 

(b) Find the coordinates of any points of inflexion                            2 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 
 

(c) Sketch the graph of 𝑦 = 𝑓(𝑥), labelling the stationary points and the y-intercept.             1  
Do not attempt to find the 𝑥-intercepts.          

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 
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Question 28 (2 marks) 

Differentiate 𝑙𝑜𝑔3𝑥3                                           2 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 
 

Question 29 (1 mark) 

∫ 𝑥
𝑥2−5

 𝑑𝑥                 1 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 
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Question 30 (3 marks) 

Determine the equation of a curve given by 𝑑
2𝑦

𝑑𝑥2 = 18𝑥 + 4 if it is known that (1, −2) is a                    3 
stationary point on the curve. 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 
 

Question 31 (3 marks)  

(a) Sketch 𝑦 = 3𝑐𝑜𝑠𝑥 in the domain −2𝜋 ≤ 𝑥 ≤ 2𝜋                        2 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

(b) Hence or otherwise, how many solutions are there to the equation 3𝑐𝑜𝑠𝑥 = 1 − 𝑥?                  1 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 
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Question 32 (4 marks) 
Tim is a scientist studying the growth of a particular tree over several years. The data he recorded is 
shown in the table below. 

 

 

A scatterplot of the data is shown below. 

 

  

 

 

 

 

 

 

 

 

(a) What is Pearson’s correlation coefficient? Answer correct to 4 decimal places.        1 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

(b) Find the equation of the least-squares line of best fit in terms of years (t)         1 
and height (h). Answer correct to 2 decimal places. 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 
 

(c) Tim did not record the tree’s height after five years. Predict the height after five years,                1  
correct to 1 decimal place. 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

(d) Estimate how many years it will take for the tree to reach a height of 24 metres.                      1 
Answer correct to 1 decimal place. 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

Years since planting, t 1 2 3 4 6 7 8 9 
Height of tree, H metres 0.7 1.4 2.4 3.5 6.6 7.9 8.7 9.5 
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Question 33 (2 marks) 
An object is in motion along a line. The velocity, as measured at several instants of time, is            2 
given in the following table. Use the trapezoidal rule with 5 function values to approximate  
the distance travelled from 𝑡 = 0 to 𝑡 = 4 seconds. 

 

 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 
 

Question 34 (3 marks) 

A large tank of liquid which contains 𝐿 litres of a toxic chemical is being drained.  
The amount of chemical in the tank over time 𝑡 minutes, is given by: 

𝐿 = 110(20 − 𝑡)2 

(a) At what rate is the chemical draining out of the tank after 5 minutes?             2 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 
 

(b) How long will it take for the tank to be completely empty?          1 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 
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Question 35 (4 marks) 
A factory is producing laptops. The annual production, M laptops at time t years, is given by: 

𝑀 = 𝑀0𝑒𝑘𝑡 

Initially the production at the factory was 2000 laptops per annum. 

Five years later it had increased to 3200 laptops per annum. 

(a) Find the values of 𝑀0and 𝑘 (Answer correct to three decimal places).                      2 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

 

(b) How many years will it take for the production to double its original output?                     2 
Answer correct to one decimal place.  

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 
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Question 36 (5 marks) 

 

 
 
 
 
 
 
 
 
 
 
 

The graphs of the functions 𝑦 = 9𝑥 and 𝑦 = 𝑥3 − 9𝑥 are shown above. 

The graphs intersect at 𝑥 = 0 and 𝑥 = 𝐾 for 𝑥 ≥ 0. 

(a) By solving the two equations simultaneously, show that 𝐾 = 3√2          2 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 
 

(b) Hence find the shaded area in the diagram above.                                                                                    3 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 
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Question 37 (2 marks) 
The graph below represents the function 𝑦 = 𝑓(𝑥). 

 

 

 

 

 

 

 

If ∫ 𝑓(𝑥) 𝑑𝑥 = 15
2

4
−1  , find the value of ∫ [𝑓(𝑥) + 4] 𝑑𝑥4

−1             2 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 
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Question 38 (4 marks) 

(a) Show that 
1

2𝑥−5
− 1

2𝑥+5
=  10

4𝑥2−25
                        1 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 
 

(b) Hence find ∫ 𝑑𝑥
4𝑥2−25

  Leave your answer in simplest form.          3 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 
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Question 39 (8 marks) 

A particle is moving in a straight line and its velocity is given by: 

𝑣 = 1 − 2𝑠𝑖𝑛2𝑡 for 0 ≤ 𝑡 ≤ 𝜋 

where 𝑣 is measured in metres per second and 𝑡 in seconds. 

(a) Sketch the graph of 𝑣 as a function of 𝑡 for 0 ≤ 𝑡 ≤ 𝜋          2 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 
 

(b) At what time(s) is particle’s acceleration zero?           1 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 
 

(c) When is the particle at rest?             2 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

Question 39 continues on page 29 
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Question 39 continued 

(d) Initially the particle is at the origin.  
Find the displacement function 𝑥 as a function of 𝑡          2 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 
 

(e) What is the position of the particle when 𝑡 = 𝜋
3

?  Leave your answer in exact form.           1 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 
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Question 40 (7 marks) 
 

 

 

 

 

 

 

 

The angle at the centre C of a circle of radius 2 cm is 𝜋𝜃 radians, 0 < 𝜃 < 2, as shown on the  
diagram above. 

(a) Write down the length of the arc of the shaded sector               1 

............................................................................................................................................................................ 

............................................................................................................................................................................ 
 

(b) The sector is cut from the circle along the radii CA and CB and folded to make a cone.           1 
Find the radius of the cone. 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 
 

(c) Show that the volume of the cone is given by 𝑉 = 𝜋
3 √4𝜃4 − 𝜃6                                  1 

(The formula for the volume of a cone is 𝑉 = 1
3

𝜋𝑟2√𝑙2 − 𝑟2 where 𝑙 is the slant height)  

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

Question 40 continues on page 31 
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Question 40 continued 

(d) Find the value of 𝜃, to 2 decimal places, for which the volume of the cone is maximised.        4

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

End of paper 
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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. What is the indefinite integral of~? 
X 

2. 

3 (A)--+ c 
x4 

1 (B) --+c 
3x4 

~ -_2._+ C zx2 

1 (D) --+ c 
3x2 

. . .. . 

-'!2. 
.:::c +c 

What is the correlation between the variables in this scatterplot? 

(A) Weak positive 

(B) Weak negative ® Moderate positive 

(D) Moderate negative 

1 



3. Which diagram could be the graph of the parabola y = 2 - (x + 1)2 ? 

(A) (B) 
y V 

(C) 
y 

4. What is the domain of the function y = ~? 
vx-9 

(A) Domain: (9, oo) 

@DDomain: (9, oo) 

(C) Domain: (-oo, oo) 

(D) Domain: [-3, 3] 

2 

y 



5. 
J" 

6 

5 

"'<+---+---+-----4--+---+---+-~-+-=--+--~x 
-1 

-1 
1 2 3 4 5 6 7 8 

Which of the following equations is likely to be the rule for the graph of the trigonometric 
function shown above? 

@y = 3 + 3sin(:X) 

(B) y = 3 + 3cos (TT
4
x) 

(C) y = 3 + 3sin(~) 

(D) y = 3 + 3cos G) 

Peria& = 
1r:::i 
b 

2Jr"=ij, 

b- ,r --'r 
6. The probability density function for a continuous random variable X is: 

!
sinx O < x < k k. 

f(x) = S · \ 
0 otherwise o SI/\X.. ::-

What is the value of k? 

(B) rr 

(C) 1 

(D) 2 

[-eos~ ]~=I 
- [ c.osk. -c..oso]= I 

- L cosk - l] = I 
cos.k-1 = -I 
cosk = o 

l == JJ: 
2. 

3 



7. The diagram shows the displacement, x metres, of a moving object at time t seconds. 

X 
/; 

Which of the following statements describes the motion of the object at the point A 

(A) Velocity is negative and acceleration is positive 

@!) Velocity is negative and acceleration is negative 

(C) Velocity is positive and acceleration is negative 

(D) Velocity is positive and acceleration is positive 

8. The derivative of e-4xcos2x with respect to x is: 

(A) e-4x(sin2x - 2cos2x) 

(B) 2e-4x(sin2x + 2cos2x) 

(C) -e-4x(sin2x - 2cos2x) 

® -ze-4x(sin2x + 2cos2x) 

t ( e -'1-'C ::: - lfe-'/z'C-Cos.2:J: - 2 e'f.x- s,i,ax 

= -2e-~ [2c.os.2::e +s7;...2;,c,J 

9. Let a= ex. Which expression is equal to loge(a2)? 

(A) e2x 

(B) exz 

@ zx 
(D) x 2 

lo3e(e:,e)% =- IC>j-e e'2x 
=-2.:X 

4 



10. 
y 

(- 6,5) 
NOTTO SCALE 

-6 0 :4 :k x 
' ' ' ' I : 

~(~-4) 

(4,-6) 

Use the graph above to find the value of k which satisfies t
6 

f (x)dx = 0 

(A) 6 

(B) 10 

@11 
(D) 12 

At-eJ>... -h-apezitAM ~ve= ix 10( 2+s) 
-= ~s 

A teP- frapeziUM bel<.:,w : '3S = ½ ( k.-~) ( <r+ b) 
5S = 5(k-~) 
"=f- = l-tr 
k = II 

5 



Question 11 (2 marks) 

S. i·ty X 4 1mp1 ---
x2-4 x-2 

- ::,c ----- '---················································ .. ······················································ ... 
(x -2)(x.-t2) :X -2. 

............................................................................................................................................................................ 

········· -::::c:··:.;;.··"f(·::,c;·+ ·2)························· .................................................................................................. . 

. ::: ..... .(.;:c, .. ::-:2.).(;;:c..±:2) .......... , ................................................................................................................. . 

············································································································································································ 
X - <f--x - & ....... (:;;tC,-2)(:::c.t-2) ............................................................................................................................ . 

••••••••••••••••••••••••••••••• .. ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••n• 

= - 3x -& 
{~-2)(x+z) 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

Question 12 (1 mark) 

Rationalise the denominator of r.:
7 

vS - 2 
1- x(&-t2J ············cJ5·~)···:;;crs+-·2)"········ .. ·························· .. ····················" .................................................... . 

............................................................................................................................................................................ 

.... = .... -=J--(../s +-:2.) .................................................................................................................................. . 
5-~ ............................................................................................................................................................................ 

... : .... 3:.(~ .. t..2.) ..................................................................................................................................... . 

............................................................................................................................................................................ 

Question 13 (2 marks) 

2 

1 

Find the equation of the line that passes through the point (O, -3) and has an angle of 2 
inclination of 30°. Leave your answer in gradient-intercept form . 

... .IY.\.::: .. ±M.e. ......................... C.0.1-.:::3) ................................................................................................ . 

......... ::7: .. ±AA.~~ ........................................................................................................................................ . 
- _l_ 

··········=·····~ ··················································································································································· 
............................................................................................................................................................................ 

.L u- r=- ;c-3 ·····-cl·7':: .... -,~ ..................................................................................................................................................... . 

............................................................................................................................................................................ 

7 



Question 14 (2 marks) 

Differentiate the following with respect to x 

(a) f (x) = tan7x 1 

................ f .. '..C~).::=. .. :J:.sec..~ ... J-~ ..................................................................................................... . 
························································ ... · ............................................................................................................... . 

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

(b) f(x) = ln(x2 + 2) 1 

.. ............... f..~.C~)..::: .... f ~·::r·· ............................................................................................................... . 
··········· .............................................. , ................................................................................................................ , . 
............................................................................................................................................................................ 

............................................................................................................................................................................ 

Question 15 (1 mark) 

Findf(4x+3)9dx 1 
\10 

............. :::: ... (~.-?.;. .. :t.~J .......... + .. .c. ........................................................................................................ . 
IOx'f--

............................................................................................................................................................................. 

............. ::: ..... ( .'f:;?.C .. t .. 3.)'.~ .... t ··c ·································································································· .. ··········· 

··························· .. ~ ···· .................................................................................................................................... . 
................................................................................................................................................................................... 

................................................................................................................................................................................. 
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Question 16 (3 marks) 

The number of students absent from Year 12 for the past nine days was as follows: 
14, 17, 13, 16, 17, 12,11,28, 19 

(a) Find the standard deviation. Answer correct to one decimal place. 

................. 0--..;c...:: ... 't.: .. & ............................................................................................................................... . 

............................................................................................................................................................................ 

(b) Find the lower quartile and the upper quartile 

ll J2fL~ J'l:@1::1:: .13:::f'J'.!. it . .. 
··········Q;··e ·l:2·-5-··················~it ....................... G..~ .~1i ......................................................................... . 

............................................................................................................................................................................ 

.... '. .. :: .. ... Lo.w:er.: ... aµ..ru:±fl:e. ... .f & .... 1.2..~.~ .............................................................................. .. 

.. ... . .... . .... 0. pp.er.: ..... q,M.Q.J:f[le ......... f .~ ..... /. i ....................................................................................... .. 
(c) Find the interquartile range 

... ..I.QR. .. .... l.! .. :-.. l2.::.S ....................................................................................................................... . 

.................. :~ ..... 5...:~ .. s.. ................................................................................................................................... .. 

............................................................................................................................................................................ 

Question 17 (2 marks) 

1 

1 

1 

Solve the equation tan2x = 3 for O '.5 x '.5 2rr 2 

................. &.-~)~ .. :: .. 3. ...................................................................................................................... . 
+M.=x-::: ... & 

............ ~ .~le..::= .. i ............... {.\.:c. ................... .................................................................. . 

............................................................................................................................................................................ 
X _ :tt: .2=If- iJr. 

······························-': ... 3. .. / ...... 3 .. 1 ...... .. f .... ............................................................................................ . 

............................................................................................................................................................................ 
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Question 18 (2 marks) 
There are fifteen marbles in a jar. Five of the marbles are red, five are blue and five are yellow. 
Ron randomly selects two marbles and puts them in his pocket. 

(a) What is the probability that the two marbles are red? 

........ P.(2. .. r.:ed).::: ... i~ ..... ... ½. ........................................................................................................... . 

......................................... ~ ····················----·················--······························ .. ·····--·· .. ·········· .. ······ ...................... . 

........................................ ~.! .............................................................................................................................. . 

...................................................................................................................... , .................................................... . 

(b) What is the probability that the two marbles are the same colour? 

........ .P..(~ ... ~e. ... ~.lw.r.~ .. ... f.(J?,.g) .. t..P.(M).t .. P.C..Y.Y) ............................................ .. 
_-2:---+.L+~ 

......................................................... :::: .... ~.l ............ 2 .1 .......... 2.J .................................................................... . 
2 - -......................................................... 7. .. ... =f-·························--···--···················--··············· ·······························--· 

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

Question 19 (4 marks) 

For the following continuous probability distribution 

{

3x2 
- for 1 < X < 8 

f(x) = 511 - -

0 otherwise 

(a) Find P(X = 5) 

......... f .(X .. '5: .. !:?.) .. ::-.. 0 ........................................................................................................................... . 

.................................. , .......................................................................................................................... , ............. . 

............................................................................................................................................................................ 

............................................................................................................................................................................ 

Question 19 continues on page 11 
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Question 19 continued 

(b) Find P(X 5) S- 2 

...................... P.(X..$.~) ... ...... J.; ...... ~~···· ... .......................................................................... . 
2 

···························································,······s ,............ . ............................................................................. . 
= SIi 3x, 2. d:x .................................................................. ,............. . ................................................................................ . 

................................................. ::: ... ~1.1 ... L?: ·~-J,~..... . ............................................................ .. 

............................................... ;;;, ... ~ .[.5.~ - .!~] ................................................................................. . 

:::::::::::::::::::::::::::::::::::::::::::::::;::½ii:::t:iiiJ:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
............................................. =··· .. ·r::zf ........................................................................................................... . 
............................................. ::: ...... S.1.1 ............................................................................................................. . 

.. .. ' ...................................................................................................................................................................... . 

(c) Find P(X > 5) 1 

......... .e.C..x: .. ? .. s..).: ..... L= .... .f...Cx .. .. ?..) ................................................................................ . 
- I - r2.'t: ········· ............................... :::: ... ........... :::=-s,-11 ...................................................................................................... . 

.................................................................... 0,,, •..•....•.••••.••••••.••.•••.••••••••••••••••••••••••••••••••.•••.•••••••••••••••.••..•.••••••••••• 

- 3&1 ............................................... s-rr .................................................................................................................. . 
···························································· ............................................................................................................... . 
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Question 20 (3 marks) 

A motorist drives 35 km from Town A to Town Bon a bearing of 030°T. 

He then drives 55 km to Town C that is on a bearing of 135°T from Town 8. 

N 

~OITO 
SCALE 

C 

(a) Find the size of LABC l 

.......... .<.A.e.c. .. : ... J?..9~ .. ± .. C 1 %.9~ .. :: .. 1..~s .. ~t. ......................................................................... .. 
- 1-S.o ................................ -....................................................................................................................................... . 

(b) Find the distance between A and C to the nearest kilometre. 2 

................................................................ (A..~).~ .. ... ~.$. .. ~.+..S.S.~::: .. .. o.s.~s.s..eos.1-s-' 

......... ?.~ ........................ ................... (A:.~)~ .. ..... 3..i .S.:.3. .. :.~.t .. . .-.................. A.C.:.?..9. ... . 
·Pr ..................................................... A .. C. ... :: ... 5..3:k.~ ................................................................ . 
····················································· .. ····· .. C ........................................................................................................ . 
............................................................................................................................................................................ 

Question 21 (2 marks) 

In a class of 23 students, on Sunday night 12 watched The Office, 13 watched Stranger Things 
while 7 watched both. 

(a) Find the probability that a student chosen at random watched neither 

............ . ............................................... s ................................................ . 

............. ....... . .............. P..(~eJ.-~er.::) ... :::: .. a ............................................. . 
••••••••••••• ••••••• •••••• ••••••••••••••• • •••••••••••••••••••••••••••••••••••••••u••••••"•••••••••••••••"• .. •" .. ••••••• .. •• 

5 

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

Question 21 continues on page 13 
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Question 21 continued 
(b) Find the probability that they watched The Office, given that they watched 

Stranger Things -=,-
............................. P..(Tr.e ... ofnc.e.\ .. s.~ .. Tu~s.) ... -= .... ,.3 .......................................... .. 
............................................................................................................................................................................ 

Question 22 (2 marks) 

Find the exact value of J} ( 1 - sec2 ~) dx 
' :n: 2 

.... .... [~ ... ".: ... (½) ... +~.~.].: ...................................................................................................... . 
····················································jl:.··················································································································· - Lx - 2-+M 2Ji_]~ 
... .................................. .. 0 ................................................................................................................... . 

·······c ................................................................................................................................................................ . 
... ~.!3. .. : .. 4.~iJ.:: .. L9. .. ~.~9J. ................................................................................. . 
= :JC. - 2.x...l-··········3 ············ .......... ,Ji ................................................................................................................................. . 

············································································································································································ = 1!: - .2:.-........... ............ JS: ......................................................................................................................................... . 

Question 23 (1 mark) 

Consider the function f (x) = 4 + 3cos (:x) 
State the amplitude 

..... AMp . .\i.We. .......... Q. .......................................................................................................................... . 
············································································································································································ 

Question 24 (2 marks) 
. . log(a3 b 2 ) - log(ab 2 ) 

Simplify ..,/a 

:.199 { :!:). . . . . . . .. . . 
················1~·~ ·2. ............................................................................................................................................ . 

:;.::···i·~~T~iT···::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
I -( ........... .. ....................................................................................................................................................... . 

... ::Z..l.~3 .. f:!!.: .................................................................................................................................................... . 
..... :¾ .. (.9b,.~ ..................................................................................................................................................... . 
= 'f- 13 

1 

2 

1 

2 



Question 25 (3 marks) 

cos8 Prove that -.-
8 

+ tan0 = sec0 3 l+sm 

.... LH~ ... -: ...... ,.~~t6 ....... ±.ke. ................................................................................................... .. 

::::::::::::::::::::; ::::;~!~:::::::; ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
·····················~·······to&~···+·sil\S·(ttsifi6)··········· .. ················································································ 
.................... ::: ......... ( ··tf'·~e)·c~s-e······································································································ 

..................... ..... c.o&.~e .. + .. sD,l~ ... +.: .. sr/\.:.e: ............................................................................... . 

..................................... C.,.±:~f~f1.) .. ~.~.e ................................................................................................. . 

..................... ...... ) .. t .. S.f !\e. .......................... ~.s. ... c~:e. . .t..~ib.:.e..~.I. ....................................... . 

........................... (.l.t.~f.~~)~~.~ ................................................................................................................. . 
I 

.................... ;: ..... ~&8···· .. ··· ....................................................................................................................... .. 

...................... ::: .. ~.~e .................................................................................................................................. . 
:: r< H~ ·································· ........................................................................................................................................ . 
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Question 26 (4 marks) 

The diagram below shows the graph of y = x 2 - 2x - 8 

y 

Nol to scale 

A t--------+------r.>x 
6 

(a) What are the coordinates of A? 1 

............ ~ .~.:::: .. 2~ .. :7::.i .. -:.9. ................................................................................................................. . ............ c~.:: .. ~1(~ .. ± .. ~J.~.9-........................................................................................................... .. .. 
....r=<f-.-2 ............... ........... ( .......................................................................................................................................... . 

............. .. A .. (t, .. o) ................................................................................................................................. . 

............................................................................................................................................................................ 

(b) Find the area bounded by the x-axis and the curve y = x 2 - 2x - 8 between 3 
0:5x:56 

.. A ... ... 1 .. J!, ... x.~>::.Z::& ... ::.& ... d~ .. /. .... +.. ... J.; ... ~ .~=.g~ .. ::.i .... ................... . 

........ ; .. 1··Tg··:.·~·2··~·i~ .... <,-.. , ..... + ....... I~ ... ~.~i·=·8~]' .......................... . 

............... .. .. [ .:~ .................................. J.o.. ................ . .. 3. ................................. .. ¥, ........................ .. 

....... : .... 1···rr··=···<i}i·~·'i'···i:··J·/·· ..... + ...... L7r_ .. ·::·~·2 .. ~i'ci)) .. : ... r .. :·i-~8c~)1 ................... l .3 ............................. ( ... ) ....................... l: .. 3 ......................................... ( .. 3 ............... 

.......................... jsi:t··· ....................................................... ...................................................................... . 

........ : ..... l... .. .... ............ :. ..... l:.!.?.:.:: ... (:.~)J. .................................................................... .. 

...................... <f.. ................................................................................................................................................. .. 
=E-.................. 3 ............. ....................................................................................................................................... . 

:::::::; :::.~:~.:::~~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

............................................................................................................................................................................ 
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Question 27 (6 marks) 

Consider the function f (x) = x 3 - 3x2 - 9x + 6 

(a) Show that stationary points occur at (-1, 11) and (3, -21) and determine their nature 3 

.. S.-hAJ.i~.~Ki§ ..... .... .... 1.!.(~):::.0 .................................................................. . 
·········f.··l·(~.1 .. 7: ... D..~.~ .. :: .. b.~ .. --:-: .. 3. ................................................................................................ . 
............... f: .. e...! ...... '3.~~ .. .. b.~ .:::-:.~ ........ Q ........................................................................................... . 

······························?..(~.~.--:-::.g .. ::-.. ~).~.9. ............................................................................................ . 
............................... 3. . .C~ .. ::.3.;.(.?.C.+.t) .. -:7:.9 ............................................................................................ . 

-3 --1 ................................. ~ .::: ...... J. .. ;J;.. .. "::'. ......................................................................................................... . 

... ... i};...~ .. B.., .. , .. .. .. :?:.!. ................................................................................................................. . 

.. ... .. ::::.:-.!.1..~ .. :: ... l.\. .................................................................................................................... . 
U.e,.r:k .. .. : .......... :f.~.~.(_~).~ .. .. :-:::.b .............................................................................. . 
.. .. 3.r .. t.!.'(C?J ... .... ~(?.).:-.b ............................................................................................... . 
................................................. ::7::..ti ..... ?Q ................................................................................................... . 
. . . . ~. ~.~. Mtt\i M~ .... 1W?.\l¥, . .p.titf.: .. qi ... 1.). ................................................................... . 
. ·'*-··· ~ .::: .. ~.1. / .... f..:.'.(:::))..~ ... ,(::-: 1).::::, .............................................................................................. . 
.................................................... .. ~J.:;?. .... ~.9 ............................................................................................. . 
. :.~.: .. M.~xiMW\1 .... ±w.:ru~ ... p.;1ir.f. ... <>.i: ..... (::l., .. U.) ................................................................ . 
............................................................................................................................................................................ 

(b) Find the coordinates of any points of inflexion 2 

P.o.fm. .. i .... ili~at\. ..... o.COJY.:: .... .... £.'l~).=.9 ....................................................... . 
....... r.~.e ... ..... 6.~ .. .. b .. ::::.o .................................................................................................................... . 
............................ .. ::-..1 ................................................................................................................................ . 
.. WN.t\ ... &. .. :7:.1., ... .. .. ::-.. S.:: ..................................................................................................................... .. 

. .f..9.Ss.1.6/.~ . .p.~i.rJ: .. o:t .. Jn~~Oh. ... #.. ... J/+.-:.?.) ............................................................ .. 
f.J...w ..... ~fJ, ..... .. : ............ .......... 0 ····· ... l ······ .... :2; ..... ······· ... · ................. .. 

............................................................................... ·~n(;,) ... ··:.:·l ···· .... 6 ........ b ................................... . 
············································································ 1-----'---....J-.-.,._____. ........................... .. 

............................................................................................................................................................................ 
Question 27 continues on page 17 
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Question 27 continued 

(c) Sketch the graph of y = f (x), labelling the stationary points and they-intercept. 1 
Do not attempt to find the x-intercepts. 

!) 
•••••••••••••••••••••••••••••••••••••••••••••••••• ••••••,.•••••••••••00000,,.,,,,,,,,, •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

(-1,ll) ......................................................................... ......... tl··············································································· 

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::·· .. ::::::::::::::s ··::~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
····························································· ......................... ······················································ .......................... . 
.............................................................. ....................... .. \.. ............................................................................. . 

---------+--+---+-+--+----+--------lf------r~ 

::::: :: :: :: : ~'.: s:'. ::~: ~::: :::: :::: 
-s (1,-s-) ································ .................................................................. , .................................................................... . 

-21 ...................................................................................................................... (3;:::2·;)·································· 

Question 28 (2 marks) 

Differentiate log3 x 3 

_ ( lo,e,x'" ) - ·~ ········ ······105·e:·-;······· ............................................................................................................................. . 

··.::c······ .. a·······( ··················~························· .. ··································· .. ···· .. ··············· .............................. . 
- . X IM x 3; - ... 1~~······d:··············;tJe ............................................................................................................................. . 

;,:;;~ ~:;1:: :::: ::::::::::::: :: : :: : : :::: 
........... 3 .. ····································································································· ..................................................... . 

"'::':" .... ~ .l,~~················································································································································· 

Question 29 (1 mark) 

2 

J_x_~ 1 
x 2 -s 

..................... : ... i.11\.(~~ .. .. s) ... ±c. ........................................................................................... . 

................................................................................................. , ...... , .................................................................. . 

............................................................................................................................................................................ 
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Question 30 (3 marks) 

Determine the equation of a curve given by d
2
y2 = 18x + 4 if it is known that (1, -2) is a 3 

dx 
stationary point on the curve. 

~,. .:::!&~ ±If.:. . . . . . .. . . . . 
····er ···························2 ·············································~ ···: ·················································· ...................... .. ... a! ..... .... 9.~ .... t.:.~ .. +::~ ................... a.~ ... :?. .... .... ~.:.~ ...................................... . 

........ 9.(1.)~ .. .+.'t.(.l).t...~ ......... 9. ........................................................................................................ . 
·. t..==- ('3 

::::::~:~:::::::::~:;.~;::~;,;,:; :~i.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
··························~ ················2 ·············································································································· .. ············ 
u:: -9;&.: + -/-g,:x,+C 

···;J······ .. ·······:~ ............... 2 ............................................................................................................................... . 

····~ ··~ ·····3;;.c.~.± .... gi'-f..~ .. ::.l.~.± .. .............. ... ~.~.J,.y.;-: .. ~.z. ................................. . 
... ::.7.-.~ ..... ~.t .~ .. :-. .l.~ ... t.::C. ............................................................................................................. . 
...... ·.·· ... c.-::: .. 6 ............................................................................................................................................. . 
..... .. ... .. ... 3.i?.'-~ .. :t.g,~.~ .. ::-:.l.~~ .. ±fi ....................................................................................... . 

Question 31 (3 marks) 

(a) Sketchy= 3cosx in the domain -2rr x 2rr 

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

...................................................... 

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

~ ............................................. ·~ ·;;.3.~~ ............. . 

.zrr 
.................................................... 

2 

(b) Hence or otherwise, how many solutions are there to the equation 3cosx = 1 - x? 1 

.. ~kf.kAH.~l::::.~ ......................................... Z?. ... ~DIUli9M-...... (M ... ... ...... ?. .... . 

.. ~.::i~.~ .. ~.~.1.. ............................................................ .. D.t .. ....... . 

. .. :i~t..~.~:7:.1 ............................................................................................................................. . 
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Question 32 (4 marks) 

Tim is a scientist studying the growth of a particular tree over several years. The data he recorded is 
shown in the table below. 

Years since planting, t 1 2 3 4 6 7 8 9 
Height of tree, H metres 0.7 1.4 2.4 3.5 6.6 7.9 8.7 9.5 

A scatterplot of the data is shown below. 

10 
• 9 • 

8 • 
7 ,-., • E 6 ,._, 

,µ 
...s:: 5 0.0 ·~ 
::r::: 4 • 

3 
2 • 

• 1 • 

1 2 3 4 5 6 7 8 9 10 
Years 

(a) What is Pearson's correlation coefficient? Answer correct to 4 decimal places. 

........... r..:: .. 9 .. .. 9.~.~.~ .......................................................................................................................... . 

(b) Find the equation of the least-squares line of best fit in terms of years (t) 
and height (h).Answer correct to 2 decimal places . 

... ~.;;:;:, .. 8.X .. t. .. A ............ A .. :..: .. Q .. ~.~s.:-................................................................................................... .. 
e==1-ta ............................................................ .... l .......................................................... u .. ,, .••••••.••..••••...•...•.••..••••..•••.•.• 

.......................... .. h .;;;; .. J.:: .. l..~:c .. :: .. o ... : .. &.s.: .................................................................................. . 

1 

1 

(c) Tim did not record the tree's height after five years. Predict the height after five years, 1 
correct to 1 decimal place . 

.... whA. .... ±.:: ... $.., ... A~ . .1..~..1.1.(~) .. ::.9. .. ............................................................................ . 

................................................ ; ... 5..~.t.na ....................................................................................................... . 
(d) Estimate how many years it will take for the tree to reach a height of 24 metres. 1 

Answer correct to 1 decimal place . 

... NNA .... J\~.i~, ....... .. .. .1.:.1.~.t. .. ::.O.~.~[ ............................................................................ . 

.............................................. 2.4-.~ .. ,~ .. ... l.~.!.1.t. .................................................................................... . 

....................................................... ±.~ .... 4.0 ... ... 9 ..... ~..S.. ................................................................ . 
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Question 33 (2 marks) 
An object is in motion along a line. The velocity, as measured at several instants of time, is 2 
given in the following table. Use the trapezoidal rule with 5 function values to approximate 
the distance travelled from t = 0 tot = 4 seconds. 

t (s) 0 1 2 3 4 
v (m/s) 3.2 2.7 2.9 4.0 4.7 

...... A::r:. .. ?. ... i .. [.o..:..~.± .. t.~ .. r .±.2 .. (.~ .. ~.1 .. +.i .. :.tt...i~ . .Q)] ................................ . 

=- l 3·5S ....................... ················· .............................................................................................................................. , ... . 

Question 34 (3 marks) 

A large tank of liquid which contains L litres of a toxic chemical is being drained. 
The amount of chemical in the tank over time t minutes, is given by: 

L = 110(20 - t)2 

(a) At what rate is the chemical draining out of the tank after 5 minutes? 

.... L=:::: .. 1.f o . .(.~c .. :::-.t)~ .......................................................................................................................... . 

... ~.l ...... -:: ... 2-~0(2-0••-i}~·x•-j•• ········--·--········--··· ...................................................................... .. 
dJ-············································································································································································ 

............... =. .. ::-.~.;?Q( .. g,o .. :::.i) ............................................................................................................. . 

. w¼A ... ± .. ... f?.., .. t ........ ::~9..(Z.0 .. 7:.S} ............................................................................ . 

................................................ . ::. .. :: .. 3 .30.9 ..... L./MJ.A ........................................................................ . 

(b) How long will it take for the tank to be completely empty? 

... b-::::-.. 0 ........................................................................................................................................................... . 

.... ll0 .. (20..:::: .. :t.}~ .. ::.O ....................................................................................................................... . 

.............. (.20 .. :-:-::.f .. )~.::7: .. 0 ........................................................................................................................ . 

.................. io .. :-::-.. t ... .. o ............. ............................................... ................................................................ . + -=-20 'W\ .~ ..... ..................................... .Ml.(.~ ................................................................................................................... . 

20 
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Question 35 (4 marks) 
A factory is producing laptops. The annual production, M laptops at time t years, is given by: 

M = Moekt 

Initially the production at the factory was 2000 laptops per annum. 

Five years later it had increased to 3200 laptops per annum. 

(a) Find the values of M0and k (Answer correct to three decimal places). 

+ =Q lA= 20()0 ................. .,. .!'.'.\ ...... ............................................................................................................................................ . 
0 ... z..o.oo .. ::-... M0 .. e ................................................................................................................................ . 

....... ~.~: .. M() ... ~.2.o.0.0 ............................................................................................................................... . 

::::::::,;i:::::i~;:~:J~:::::::::::::~ ::::±:;:i.;:M::; :; :;,;:~::::::::::::::::::::::::::::::::::::::::::::::: 
Sk 

... .. g9.9 ... ... 20QO.e ............................................................................................................................. . 
)- / : eslc ................ ........................................................................................................................................................ . 

sk ........ 1#\ .. !.~.~ ... :: .. .l~.e .................................................................................................................................. .. 
......... }J...,.l.'." .. t .... ... S..k. .................................................................................................................................. . 

I~ = II\,., .............. .&...... - ....... ........................................................................................................................... .. 
5' 

.................... ... 9. .. ~.9.1 .. ':t .... (.~.d..:p.:). ................................................................................................... . 

(b) How many years will it take for the production to double its original output? 
Answer correct to one decimal place. 

M = 49.oo 
:::::::~:o~:~::::~:::::~~oo:~~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

Q. - e,.hwtt 
··························~ ···· ······· --;b~t················································································································ 

............. ./11.:;?.. .. :':':': .... 111...~ .............................................................................................................................. . 

............... lb..~ .. ::: ..... .... i ......................... ................................ .............................................................. . 

................ f. ... : .. J:: .. .. 3.:3.:-........................................................................................................................... . 

................... .. : .. ~.~.::: .. 5.. .. .. t .. ~.~ ······ .............................................................................................. . 
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Question 36 (5 marks) 

)' 

The graphs of the functions y = 9x and y = x 3 - 9x are shown above. 

The graphs intersect at x = 0 and x = K for x 2:: 0. 

y=9x 

X 

(a) By solving the two equations simultaneously, show that K = 3-Jz 2 

............ ~~·=·~·~ ·····=····j~ ................................................................................................................ . 
············~ ·~···= ···'·g·~ ···::··Q······································· ·················································································· 

.......... ?,:;.( .?.;..~ ... : .1.l)::.9. .......................................................................................................................... . 
2 

......... oc:. ==. o .......... or ....... .::c. ... -l& .. = o ............................................................................................. .. 

................................................ .. ::: . .l.~ ...................................................................................................... . 
= ± Jig ................................................. .................................................................................................................... . 

........................................................... : ... .. ~.li:. .... kMt: .... K .. '?...9-......................................................... . 
-··K=3Jz 

(b) Hence find the shaded area in the diagram above. 3 

A :: .J:: :::: c~ ::::j~J da;. . . . . . . . . . . . . 
................... s·····3:ri"··········· .. ················3 ··································· .. ······································································ 
............ :7::... o··········~~ .... :: .. .... :t .. .... d.~ ............................................................................. .. 
··················t ·sli'····························3 ··············· .. ······················· .................................................................... ... . 

........... :: .... Je········ l&.;;5; ... ::-.~ ...... d..~ ................................................................................................... . 

.......... ;; ....... r..1~~ ........ :x~ .. 3 .. ·~·~·····································"································· .............................. . L::z. 'f- o 

: ~L'.\~~~=~i:L~:1 : : : : :: : :: : : : 
......... ?.: .... , .. , .. .. = .. il.. ........................................................................................... ...................................... . 

: 8( u,Jfl 22 



Question 37 (2 marks) 
The graph below represents the function y = f (x). 

)' 
NOT TO SCALE 

y J(x) 

(-1,3) , --- --- ------ -- ------------- ------- -- (4 ,3 ) 

-1 0 4 X 

J4 15 . J4 [f ] If _1 f(x) dx = 2 , find the value of _
1 

(x) + 4 dx 

............................................................ ... J~ ..... f.C~}l~ .... .t .... J-: ..... ..... d~ ..................... . 
2 

. .................... ...................... .......... ................... $"'. ................................ Cf··· ......................................................... . 
= + [Y-x]_ ............................................................................................................... L ......................................................... . 

........................................................... .:::.Jf ..... +. .. .[.1., .. =.'f.(.~).J ................................................. .. 
·····························································; ···~ ····-;.ic················································································ 

- 2_"1. .. s. ···························································· .. ~···········:r······· .................................................................................... . 

Question 38 (4 marks) 

1 1 10 (a) Show that---= -- 1 
2x-5 2x+s 4x2 -25 

I II~ I ---1--.... bt.1.~ . :: ...... '2,;JC,·--&"· ..... -:. .... :2;:>C!·~ ................................. , ............................................................... . 

.................... :. ... ·2:x:·:,-:s··;,;;_·(:z.::c. .. -=.s-}· .. ···· ............................................................................................. . 

.................. :: ..... (~--.S-)(2:";x;+S) ....................................................................................................... . 

= 2x+S --2x+S ............................................. ........................................................................................... , ............................... . <f-x -2.s ................................. ro··· .. ······ .......................................................................................................................... . 
.................. ":':: ......... ~ .~-.25···· ................................................................................................................. . 

.................. .;;:.~.H.S. ........................................................................................................................................ . 

Question 38 continues on page 24 
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Question 38 continued 

(b) Hence find f + Leave your answer in simplest form. 

½-J~~~!i'~''. 1~--J~_,s :::.~i>'. .. 

:::::::::::::::::::::::::::::::::::::::::::::::::i.:::~ ::If ::r;:ci;:~:~I:::t:f :(i~:f ~)J:±~::::::::::::: 
························································L"·········································································;7···························· 
................................................ :: .... ~!;l ..... D~.c.~ .. ~.~J .. = ... ~.(.?.:.~t~).J ... t.S: ................ . 
.................. ... ···································.:.:r:············r2x··.;,:;s·:1········································································ 

................................................. : .... .... .!~ ... . ~~:tf.! .. ~~········· .................................................... . 

Question 39 (8 marks) 

A particle is moving in a straight line and its velocity is given by: 

v = 1 - 2sin2t for O $ t $ rr 

where vis measured in metres per second and tin seconds. 

(a) Sketch the graph of v as a function oft for O $ t $ rr 

V 

······················~ · 

······················2 · 

.......................... 

................. _"'+-~-............ -~ .......... -~---+--~ ........ ---¥t················· 
l!,;.. ,r 

····················;:.:·t·· ............. ......................... '1:-............................................................. . 

(b) At what time(s) is particle's acceleration zero? 

I-JC~ 
.......... Y. ... :::-..... ~ ···t ·····¥:'- ································································································································· 

Question 39 continues on page 25 
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Question 39 continued 

(c) When is the particle at rest? 2 

..... Af.. .. ~*-... .... Y..::7.9. ................................................................................................................. . 

.......... l .. :: .. 2.s..il\.it. ... :..9-.......................................................................................................................... . 

................. 2 .sJ.f\?.:t ... : .. l. ....................... ...... ............................................................................................ . . a--.1.-....................... SIJ'.\ ......... : .. .......................................................................................................................... . 

........................ a.: .. .. f.,. .. :f.' ................. T. ..... .................................................................................... . 
···················································stt:·················································································································· 

-b- - ::rr: ----................................ ::: .. ,.2 ... , ..... ,.~ ................................................................................................................. . 

(d) Initially the particle is at the origin. 
Find the displacement function x as a function oft 2 

...... ± .~.Ct.~ .:::9-.................. ?.f ... :: ... JJ ... :: .. .. ... df. ........................................................ .. 

.................................................... .. ::::-.... f ... ±J~O.~ .. t..~ ................................................................ . 

...................................................... 0 ... ::7 .... 9. ... t .t~.O ... t. .. C: .................................................................... . 
0 - 1 t-c ..................................................... . ... :-::-.................................................................................. , ...... , ................ . 

········· ········ ······ ····· ················· ·········c.·~ ··=\ .................................................................................................... . 

.... ....... ................................. '. .. ~.: .. .. :: .... t .. ±.c.o.~it. .. ::/ ...................................................................... . 

(e) What is the position of the particle when t = ~? Leave your answer in exact form. 1 
3 

...... w.h£A ... t. .. ~.f-., ... ... ... !. .. t .. ~~.(?..~.~.).::.~ ....................................................... . 
··························································~ ·~ ···t ·.~ ·~) ... =.1 ................................................................. . 

= ::n:. - .J_ - I ................................................................. 2- .......... z ..................................................................................... .. 

=.:0:..-~ 
................................................................ ......... 2-........................................................................................ . 
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Question 40 continued 

(d) Find the value of 0, to 2 decimal places, for which the volume of the cone is maximised. 4 
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