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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. Consider the function 𝑓(𝑥) = |𝑥 + 2| + 1. Which of the following is a true statement? 

 
(A) The function is continuous and differentiable for every value of 𝑥. 
(B) The function is not continuous but differentiable for every value of 𝑥. 
(C) The function is not continuous and not differentiable for every value of 𝑥. 
(D) The function is continuous but not differentiable for every value of 𝑥. 

 
 
2. Consider the function 𝑓(𝑥) = ln(𝑥 + √𝑥ଶ + 1). Which of the following describes 𝑓(𝑥)? 

 
 
(A) An even many-to-one function. 
(B) An odd many-to-one function. 
(C) An even one-to-one function. 
(D) An odd one-to-one function. 

 
 
3. For what values of 𝑘 does the quadratic equation 𝑥ଶ + 𝑘𝑥 − 2𝑘 = 0 have real roots? 

 
(A) 𝑘 ∈ (−∞, −8) ∪ (0, ∞) 
(B) 𝑘 ∈ (−∞, −8] ∪ [0, ∞) 
(C) 𝑘 ∈ (−8,0) 
(D) 𝑘 ∈ [−8,0] 

 
 
4. Which of the following gives the magnitude of the smallest angle in the triangle below to 

the nearest degree? 

 
 
(A) 30° 
(B) 45° 
(C) 53° 
(D) 79° 
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5. The following pareto chart shows the reasons for suspensions at a school. 
 

                        
 
 
 
Which of the following accounted for more than 80% of suspensions? 
 
(A) Plagiarism. 
(B) Mobile Phone. 
(C) Mobile Phone, Plagiarism and Truanting. 
(D) Truanting, Theft, Fighting and Other. 

 
 
6. 𝐴 and 𝐵 are events such that: 

                           𝑃(𝐴 ∩ 𝐵) =
ଶ

ହ
      and       𝑃(𝐴 ∩ 𝐵ᇱ) =

ଷ


 

 
Which of the following is the value of 𝑃(𝐵ᇱ|𝐴) ? 

(A) 


ଷହ
 

(B) 
ଵହ

ଶଽ
 

(C) 
ଵସ

ଷହ
 

(D) 
ଶଽ

ଷହ
 

 
 
7. Consider the discrete probability distribution function with random variable 𝑋 defined in 

the table below: 

         
 
Which of the following is true for the expected value 𝐸(𝑋)? 
(A) −0.8 ≤ 𝐸(𝑋) ≤ 1 
(B)       0 ≤ 𝐸(𝑋) ≤ 1 
(C)    0.2 ≤ 𝐸(𝑋) ≤ 0.8 
(D)       0 ≤ 𝐸(𝑋) ≤ 2.4 

Number of 
Suspensions 

Mobile         Plagiarism     Truanting         Theft            Fighting          Other 
 Phone                                               
 

                      Reason for Suspension 

−2 
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8. Which of the following is the value of the gradient of the tangent to 𝑦 = −
ଵ

௫
 at the point 

ቀ2,
ିଵ

ଶ
ቁ ? 

 
(A) 4 
(B) −4 

(C)  
ଵ

ସ
 

(D) −
ଵ

ସ
 

 
 
 

9. The graph of a function 𝑓 is obtained when the graph of function 𝑔 with the rule 𝑔(𝑥) =
𝑥ଶ − 3𝑥 − 10 is translated by 7 units in the vertical direction followed by a reflection 
across the 𝑦-axis.  
 
Which of the following is the rule for the function 𝑓? 
 
 
(A) 𝑥2 + 3𝑥 − 3 
(B) −𝑥ଶ + 3𝑥 + 3 
(C) 𝑥ଶ − 2𝑥 − 22 
(D) −𝑥2 + 2𝑥 + 22 
 

 
 

10. If 
 2

𝑓(𝑥)𝑑𝑥 = 8
 



ଶ

, to which of the following is 
1

2𝑓(𝑥 − 2)𝑑𝑥
 

଼

ସ

 equal? 

 
 
(A) 4 
(B) 6 
(C) 16 
(D) None of the above. 
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Question 11 (4 marks)               Marks 
 
Katie has deliberately designed a biased six-sided die with the following probability 
distribution for 𝑋, the number showing on the uppermost face when the die is rolled. 

(a) What values of 𝜃 allow for 𝑃(𝑋) to be a probability distribution function?         2 
 
.......................................................................................................................................................

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

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

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

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

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

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

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

 

(b) Find 𝑃(1 ≤ 𝑋 ≤ 4) in terms of 𝜃.            1 
 
.......................................................................................................................................................

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

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

 

(c) Find the probability of rolling an even number in terms of 𝜃.         1 
 
.......................................................................................................................................................

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

....................................................................................................................................................... 
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Question 12 (5 marks)               Marks
               
Janet and Alan are playing a tennis match. The probability of Janet winning the first set is 0.3. 
After that, Janet’s probability of winning a set is 0.6 if she won the previous set, or 0.4 if she 
lost the previous set. The match will continue until either Janet or Alan wins two sets. 
 
(a) Draw a probability tree diagram to describe the match.          2 
 
 
 
 
 
 
 
 
 
 
 
 
(b) Find the expected value of the number of sets that the match will last.        2 
 
...................................................................................................................................................... 

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

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

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

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

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

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

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

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

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

 

(c) Find the probability that Alan wins, given the match lasted 3 sets.        1 
 
...................................................................................................................................................... 

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

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

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

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

....................................................................................................................................................... 
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Question 13 (2 marks)               Marks 

 
Two sectors 𝐴ଵ and 𝐴ଶ are constructed along the interval 𝐴𝐶. 𝐴𝑂 = 4 and 𝑂𝐶 = 3 as shown 
in the diagram below. 

 
If the area of 𝐴ଵ is twice the area of 𝐴ଶ, find the value of 𝜃.           2 
 
.......................................................................................................................................................

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

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

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

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

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

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

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

 

 

Question 14 (2 marks) 
 

Prove:                            
ୡ୭୲ ௫ାୡ୭ୱୣୡ ௫

୲ୟ୬ ௫ାୱ୧୬ ௫
= cot 𝑥 cosec 𝑥                                                                 2 

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

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

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

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

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

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

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

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

 

 



        

Student Number 

2023 JRAHS Mathematics Advanced HSC Trial Examination Page 11 
 

© State of New South Wales (Department of Education), James Ruse Agricultural High School, 2024. This 
material may be used for non-commercial, educational purposes only. 

 
Question 15 (5 marks)               Marks 
 
Solve 2 cosଶ 𝑥 − 3 cos 𝑥 = 2 for 0 ≤ 𝑥 ≤ 2𝜋, leaving your answer in exact form.            3 
 
...................................................................................................................................................................

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

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

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

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

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

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

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

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

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

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

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

 
(b) Solve 3 sin 𝑥 + √3 cos 𝑥 = 0 over the domain 0 ≤ 𝑥 ≤ 2𝜋.         2 
 
................................................................................................................................................................... 

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

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

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

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

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

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

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

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

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

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

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

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

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

................................................................................................................................................................... 
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Question 16 (5 marks)                Marks 
 
A circle with centre 𝑂 and radius 10m is drawn on a vertical wall, standing on a horizontal 
floor. Point 𝐴 is vertically below 𝑂 and ∠𝐴𝑂𝐵 = 90° as shown in the diagram below. 

 
A laser pointer is aimed from a point 𝐷 on the ground. The angles of elevation of 𝐴 and 𝐵 
from 𝐷 are 30° and 60° respectively. Let 𝐴 be ℎ metres above the ground and ∠𝐴𝐷𝐵 = 30°. 
(a) Write expressions for 𝐴𝐷 and 𝐵𝐷 in terms of ℎ.                                                                  2 

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

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

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

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

 

(b) Hence find the exact value of ℎ.             3 
 

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

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

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

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

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

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

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

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

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

.......................................................................................................................................................  
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Mathematics Advanced 
Section III Answer Booklet 
 
 
 
 
 
21 marks. 
Attempt Questions 17–20. 
 
 
 
 
 
 
 
Instructions  Write you student number at the top of each page. 

 
  Answer the questions in the spaces provided. These spaces provide 

guidance for the expected length of response. 
 

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

  Extra writing space is provided at the back of this booklet. If you use 
this space, clearly indicate which question you are answering. 
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Question 17 (7 marks)                Marks 
 
Consider the curve 𝑦 = 𝑥ଷ − 6𝑥2 + 7. 
 
(a) Find the coordinates of any stationary points and determine their nature .       3 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

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

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

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

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

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

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

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

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

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

....................................................................................................................................................... 
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(c) Sketch the graph, clearly showing all the points found in (a) and (b) and 𝑦-intercepts. You 

do NOT need to find 𝑥-intercepts.             2 
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Question 18 (5 marks)                Marks 
 
(a) Differentiate 𝑥𝑒ହ௫ with respect to 𝑥.                             2 

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

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

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

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

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

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

 

(b) Hence evaluate 
1

5𝑥𝑒ହ௫𝑑𝑥
 

ଵ



                                                                          3 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

....................................................................................................................................................... 
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Question 19 (3 marks)                Marks 
 
Differentiate 𝑓(𝑥) = 𝑥ଶ − 4𝑥 + 5 from first principles.          3 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

.......................................................................................................................................................  
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Question 20 (6 marks)                  Marks 

The velocity of a particle travelling on the 𝑥 axis is given by 𝑣(𝑡) =
ଵ

௧ାଵ
−

ଵ

ଶ
 for 𝑡 ≥ 0. 

(a) Show that the particle is stationary when 𝑡 = 1.           1 
 

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

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

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

 

(b) Explain why the particle is moving to the left for all times 𝑡 > 1.        2 
 

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

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

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

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

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

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

 

(c) Find the distance travelled by the particle in the first 3 seconds, correct to one decimal     3  
     place. 

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

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

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

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

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

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

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

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

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

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

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

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

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

....................................................................................................................................................... 
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Mathematics Advanced 
Section IV Answer Booklet 
 
 
 
 
 
23 marks. 
Attempt Questions 21–25. 
 
 
 
 
 
 
 
Instructions  Write you student number at the top of each page. 

 
  Answer the questions in the spaces provided. These spaces provide 

guidance for the expected length of response. 
 

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

  Extra writing space is provided at the back of this booklet. If you use 
this space, clearly indicate which question you are answering. 
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Question 21 (3 marks)                  Marks 

The curves 𝑦 = 𝑒ି௫ and 𝑦 = 𝑒ି
ೣ

మ −
ଵ

ସ
 intersect at the point 𝑃 as shown in the diagram below.  

 
 

(a) Show that the point of intersection, 𝑃, is ቀln 4 ,
ଵ

ସ
ቁ.          1 

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

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

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

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

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

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

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

(b) Hence find the area bounded by the two curves and the 𝑦-axis, as shaded in the      2      
            diagram. 

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

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

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

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

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

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

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

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



        

Student Number 

2023 JRAHS Mathematics Advanced HSC Trial Examination Page 25 
 

© State of New South Wales (Department of Education), James Ruse Agricultural High School, 2024. This 
material may be used for non-commercial, educational purposes only. 

 
Question 22 (2 marks)               Marks 

Find:                   2 

න
1 − 𝑥

𝑥3
𝑑𝑥 

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

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

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

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

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

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

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

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

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

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

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

....................................................................................................................................................... 
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Question 23 (3 marks)                  Marks 

A discrete random variable has a probability distribution as shown in the table below where 𝑛 
is a finite, positive integer and 𝑟 is any real number other than 1. 

𝑥 𝑟 𝑟ଶ 𝑟ଷ ⋯ 𝑟 ⋯ 𝑟 

𝑃(𝑋 = 𝑥) 𝑟 𝑟ିଵ 𝑟ିଶ ⋯ 𝑟ିାଵ ⋯ 𝑟 

 

(a) Show that 𝐸(𝑋) = 𝑛(2𝑟 − 1).           3 
 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

..................................................................................................................................................... 
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Question 24 (8 marks)                  Marks 
 
Consider 𝑓(𝑥) = ln [cos(3𝑥)] where −

గ


< 𝑥 <

గ


⋅ 

(a) Find 𝑓ᇱ(𝑥) in simplest form.             1 
 

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

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

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

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

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

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

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

 

(b) Show that the equation of the tangent to 𝑦 = tan 3𝑥 at 𝑥 =
గ

ଵଶ
 is given by       3 

      𝑦 = 6𝑥 + 1 −
గ

ଶ
. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

....................................................................................................................................................... 
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(c) Find the exact value of the 𝑥 intercept of the tangent found in (b).                              1       

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

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

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

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

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

 
(d) Find the area bound by the curve 𝑦 = tan 3𝑥, the tangent and the 𝑥 axis.       3 

     Give your answer correct to four decimal places.      

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

....................................................................................................................................................... 
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Question 25 (7 marks)                  Marks 
 
The depth of the water in a harbour changes due to the tides and can be modelled with the 

equation 𝑑 = 12 + 4 cos ቀ
௧

ଷ
−

గ


ቁ, where 𝑑 is the depth of the harbour in metres and 𝑡 is the 

number of hours since midnight on Tuesday morning. 

(a) Draw a neat sketch of the depth of the water 𝑑 for 𝑡 ∈ [0, 6𝜋].         3 

 

 

 

 

 

 

(b) A boat needs 10 metres of water to be operated in the harbour, although if it motors         4 

out of the harbour, the water is always deep enough to operate. The boat uses 6 litres of  

petrol every hour that it is being used. If the boat is launched at 7:30 AM and leaves the 

harbour, and it takes 12 minutes to motor each way in and out of the harbour, what is the 

minimum amount of petrol that the boat must hold to make it back to its starting point? 

Answer to the nearest litre. 

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

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

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

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

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

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

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

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

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

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

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

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

....................................................................................................................................................... 
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Mathematics Advanced 
Section V Answer Booklet 
 
 
 
 
 
23 marks. 
Attempt Questions 26–30. 
 
 
 
 
 
 
 
Instructions  Write you student number at the top of each page. 

 
  Answer the questions in the spaces provided. These spaces provide 

guidance for the expected length of response. 
 

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

  Extra writing space is provided at the back of this booklet. If you use 
this space, clearly indicate which question you are answering. 
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Question 26 (5 marks)                  Marks 
 
A researcher conducted a survey of 16 students at a school, asking them for the number of 
minutes they spent on their device each night and the mark they received in their last 
examination as a percentage. He plotted the data on the graph below: 

 

(a) Calculate the least squares regression line for the data.          1 

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

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

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

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

 

(b) With evidence, describe the strength of the correlation between minutes spent on a                        1 

 device by a student and their mark in an examination. 

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

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

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

....................................................................................................................................................... 
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(c) A new student is surveyed who spends 20 minutes on their device each night.                   1 

Predict their score on the next examination to the nearest percentage. 

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

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

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

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

 

(d) Another new student wanted to use the model in (a) to predict their next examination       2 

but was told that their time spent on their device was too large. What is the smallest amount 

of time the student could have reported spending on their device? Assume the graduation in 

time measurement is one minute. 

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

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

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

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

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

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

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

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

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

....................................................................................................................................................... 
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Question 27 (5 marks)                  Marks 
 
A long rectangular sheet of metal 28cm wide is to be made into a gutter by turning up 

sides of equal height 𝑥cm, perpendicular to the base as shown below: 

(a) Show that the formula for the cross-sectional area, 𝐴, of the gutter is        1 
 

𝐴 = 28𝑥 − 2𝑥ଶ 

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

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

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

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

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

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

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

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

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

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

 

 
(b) Explain why this formula is only valid for 𝑥 ∈ (0,14).         1 

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

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

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

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

....................................................................................................................................................... 
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(c) Find the maximum value of 𝐴.             3 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

....................................................................................................................................................... 
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Question 28 (4 marks)                  Marks 
 
A new artist releases a song on a music streaming platform. The number of ‘listens’ each hour  
for the first 5 hours is recorded in the table below. 

Hour (𝐻) 1 2 3 4 5 

Listens (𝐿) 13 36 62 94 138 

 

(a) Show that the predicted number of listens in the 6th hour is 206.         2 

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

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

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

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

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

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

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

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

 

(b) How many predicted ‘listens’ will the song have had at the conclusion of one day?      2 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

....................................................................................................................................................... 
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Question 29 (5 marks)                  Marks 
 
A toxic substance in a lake is degrading naturally according to the formula 
 𝐴(𝑡) = 3000𝑚ି.ଶ௧, where 𝐴 is the number of grams of the substance remaining at 𝑡 years 
and 𝑚 > 0 is a constant. 
 
(a) If 𝐴 = 2400 after 6 years, find the value of 𝑚 correct to 1 decimal place.       1 

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

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

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

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

 
(b) Fish can be reintroduced to the lake once the rate of change of the toxic substance is        3 
greater than −20. After how many years can fish be reintroduced? Answer to one decimal 

place. 

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

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

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

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

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

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

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

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

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

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

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

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

 

(c) People can swim in the lake once the amount of the toxic substance is less than 50. In      1 

how many years can this happen, to the nearest year?          

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

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

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

....................................................................................................................................................... 
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Question 30 (4 marks)                  Marks 
A continuous random variable, 𝑋, has the following probability density function: 

𝑓(𝑥) = ቐ

3√𝑥

2(ln 2)√𝑥ଷ

0

          

 

(a) Find the value of 𝑘. Leave your answer as an exact value.         2 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

(b) Find the median value of 𝑋 as an exact value.           2 

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

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

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

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

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

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

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

 

End of paper. 

for 𝑘 ≤ 𝑥 ≤ 8 
 
for all other values of 𝑥 in ℝ  
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Q22 
 

 

Well done. 
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