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Section I 

 
10 marks. 
Attempt Questions 1–10. 
Allow about 15 minutes for this section. 
 
Use the multiple-choice answer sheet for questions 1 – 10. 
 
1. The graph of a relation is shown below. 

 

 
 

What type of relationship does the graph represent? 

(A)  One-to-one 
(B)  One-to-many 
(C)  Many-to-one 
(D)  Many-to-many 

 
2. A function 𝑓ሺ𝑥ሻ is given such that: 

׬ 𝑓ሺ𝑥ሻ
௞
ି௞ 𝑑𝑥 ൌ ׬2 𝑓ሺ𝑥ሻ

௞
଴ 𝑑𝑥. 

Which of the following could be a possible function for 𝑓ሺ𝑥ሻ? 

 
(A)  𝑓ሺ𝑥ሻ ൌ sin 2𝑥 
(B)  𝑓ሺ𝑥ሻ ൌ cos 2𝑥 
(C)  𝑓ሺ𝑥ሻ ൌ tan 2𝑥 
(D)  𝑓ሺ𝑥ሻ ൌ cosec 2𝑥 

 

3. A die is rolled twice. Let events 𝐴 and 𝐵 be: 

𝑋 ൌ ሼThe first roll is a ′1ᇱሽ 

𝑌 ൌ ሼSum of two rolls is ′7ᇱሽ 
 

      Which of the following statements is true? 
 

(A)  Events 𝑋 and 𝑌 are independent. 
(B)  Events 𝑋 and 𝑌 are mutually exclusive. 
(C)  Event 𝑋 is a subset of event 𝑌. 
(D)  The probabilities of events 𝑋 and 𝑌 are different. 
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4. Ben scored 53 on a test where the scores were normally distributed with a mean of 41 and 
a standard deviation of 7.5. If the scores are adjusted to have a new mean of 44 and a new 
standard deviation of 6, what would Ben's adjusted score be, to the nearest whole number? 
 

(A)  52 
(B)  53 
(C)  54 
(D)  55 

 
5. Let 𝑓ሺ𝑥ሻ ൌ 𝑥ଷ െ 3𝑥ଶ ൅ 2. In which domain is the function decreasing and concave 

down?  
 

(A)  ሺെ∞, 0ሻ 
(B)  ሺ0,1ሻ 
(C)  ሺ1,2ሻ 
(D)  ሺ2,∞ሻ 

 

6. A regular hexagon is inscribed inside a circle. Given the area of the ∆𝐴𝐵𝑂 ൌ 14 𝑐𝑚ଶ, 
what is the perimeter of the hexagon to the nearest centimetre? 
 

 
 

     NOT TO SCALE 

(A)  43.9 𝑐𝑚 
(B)  42.0 𝑐𝑚 
(C)  34.1 𝑐𝑚 
(D)  31.0 𝑐𝑚 

 
 

7. If 𝑓ሺ𝑥ሻ ൌ √𝑥 and 𝑔ሺ𝑥ሻ ൌ lnሺ𝑥 െ 1ሻ, what is the domain of the composite function 
𝑓ሺ𝑔ሺ𝑥ሻሻ?  
 

(A)  ሾ1,∞ሻ 
(B)  ሾ1, 𝑒ሿ 
(C)  ሾ2, 𝑒ሿ 
(D)  ሾ2,∞ሻ 
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8. A probability density function is given below: 
 

𝑓ሺ𝑥ሻ ൌ ቄ
𝑥 െ 1, 1 ൑ 𝑥 ൑ 𝑎  
0,               𝑒𝑙𝑠𝑒 𝑤ℎ𝑒𝑟𝑒  

 
Which one of the following, is the correct way to find the value of ′𝑎ᇱ? 
 
(A)  The larger root of 𝑎ଶ െ 2𝑎 െ 1 ൌ 0 
(B)  The smaller root of 𝑎ଶ െ 2𝑎 െ 1 ൌ 0 
(C)  The larger root of 𝑎ଶ ൅ 2𝑎 െ 1 ൌ 0 
(D)  The smaller root of 𝑎ଶ ൅ 2𝑎 െ 1 ൌ 0 

 

9. Which of the following functions best represents the graph below? 

 

 

(A)  𝑦 ൌ tan ቀ4𝑥 ൅ గ

ଶ
ቁ 

(B)  𝑦 ൌ tan ቀ4𝑥 ൅ గ

ସ
ቁ 

(C)  𝑦 ൌ tan ቀ2𝑥 ൅ గ

ଶ
ቁ 

(D)  𝑦 ൌ tan ቀ2𝑥 ൅ గ

ସ
ቁ 

 

10. The function 𝑓ሺ𝑥ሻ ൌ 𝑒௫ is transformed by a horizontal translation of log௘ 2 units in the 
negative 𝑥 direction followed by a horizontal dilation of scale factor 2. What is the new 
function 𝑔ሺ𝑥ሻ?  
 

(A)  𝑔ሺ𝑥ሻ ൌ 2𝑒
ೣ
మ 

(B)  𝑔ሺ𝑥ሻ ൌ ଵ

ଶ
𝑒
ೣ
మ 

(C)  𝑔ሺ𝑥ሻ ൌ ଵ

ଶ
𝑒ଶ௫ 

(D)  𝑔ሺ𝑥ሻ ൌ 2𝑒ଶ௫ 
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Mathematics Advanced 
Section II Answer Booklet 
 
 
 
 
 
 
 
30 marks. 
Attempt Questions 11–19. 
 
 
 
 
 
 
 
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. 
 

 
 

  



 

 
© State of New South Wales (Department of Education), James Ruse Agricultural High School, 2025.  
This material may be used for non-commercial, educational purposes only.  8 

 

Question 11 (2 marks)               Marks 

Evaluate 𝑥 when 𝑥 ൌ logଷଵ 32 ൈ logଷ଴ 31 ൈ logଶଽ 30 ൈ … ൈ logଶ 3 for 𝑥 ∈ ℤ.  2  

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

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

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

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

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

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

 

Question 12 (5 marks)               Marks 

Given the equation of a circle is: 𝑥ଶ െ 4𝑥 ൅ 𝑦ଶ ൅ 2𝑦 െ 4 ൌ 0. 

a) Determine the centre and radius.        2 

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

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

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

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

 

b) The line 𝑦 ൌ 𝑚𝑥 ൅ 2 is a tangent to the circle. Determine the values of 𝑚.   3 

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

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

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

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

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

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

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

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

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

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

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

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

....................................................................................................................................................... 
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Question 13 (4 marks)               Marks 

The ages of 26 million residents of Australia are normally distributed with mean of 45 years 

and standard deviation of 11 years. 

a) Calculate how many more people are older than 56 than are older than 67.            2 

 

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

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

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

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

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

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

 
b) Determine the percentage, rounded to the nearest whole number, of individuals under 56 

who are also younger than 34.             2 

 

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

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

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

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

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

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

 

 

Question 14 (2 marks) 

Solve 3 sinଶ 𝑥 െ √3 sin 𝑥 ൌ 0 for െ𝜋 ൑ 𝑥 ൑ 𝜋 to 3 decimal places.        2 

 

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

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

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

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

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

....................................................................................................................................................... 
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Question 15 (3 marks)               Marks 

The subjects that a group of university students take is recorded. Out of the group, 24% of the 
students do both Statistics (S) and Business (B), while 10% do neither. 

 

 
a) It is known that the number of students in the group that take Statistics is twice the 

number of students that take Business. Find the values of 𝑥 and 𝑦 in the Venn diagram 
above.           2 

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

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

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

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

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

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

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

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

 
b) If a student is selected at random, find the probability that they are not taking Statistics 

given that they are studying Business.        1 

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

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

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

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

Consider the functions: 

𝑓ሺ𝑥ሻ ൌ |2𝑥 െ 4| and 𝑔ሺ𝑥ሻ ൌ |𝑥 ൅ 1| 
 

a) On the same number plane, sketch the graphs of 𝑓ሺ𝑥ሻ and 𝑔ሺ𝑥ሻ, showing all important 
features.                2 

 
 
 

b)  Use your graph to solve the inequality:                 1  

|2𝑥 െ 4| ൏ |𝑥 ൅ 1| 
 

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

 

Question 17 (3 marks)                Marks 

The derivative of a function is given by: 𝑓ᇱሺ𝑥ሻ ൌ 𝑒௫ sin 𝑥. 

a) Differentiate and simplify 𝑔ሺ𝑥ሻ ൌ 𝑒௫ sin 𝑥 െ 𝑒௫ cos 𝑥.          1 

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

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

....................................................................................................................................................... 
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b) Hence or otherwise, find 𝑓ሺ𝑥ሻ if it is known that 𝑓ሺ𝜋ሻ ൌ ௘ഏ

ଶ
.         2 

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

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

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

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

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

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

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

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

 
` 
Question 18 (4 marks)                Marks  

Given the series 1 ଵ

ଷ
൅ 2 ଵ

ଽ
൅ 4 ଵ

ଶ଻
൅ 8 ଵ

଼ଵ
 … . Find the expression of the: 

a) general term.              2 

 

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

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

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

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

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

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

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

 

b) sum.               2 
 

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

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

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

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

....................................................................................................................................................... 
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Question 19 (4 marks)                Marks 

The decibel level of a sound is given by the formula:     

𝐿 ൌ 10 logଵ଴ ൬
𝐼

10ିଵଶ
൰ 

Where 𝐿 is the sound level in decibels, 𝐼 is the intensity of the sound in watts per square 

meter. 

a) A chocolate making machine produces a sound with intensity of 2.5 ൈ 10ିହ 𝑊/𝑚ଶ. 

Calculate the sound level of the machine to 4 decimal places.    1  

 

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

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

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

 

b) A nearby industrial coffee grinder produced a sound that is 20 decibels louder than the 

chocolate making machine. What is the percentage increase in sound intensity produced 

by the coffee grinder compared to the chocolate making machine? Leave your answer to 

the nearest whole number.        3 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

End of Section II 
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Section II extra writing space. 

If you use this space, clearly indicate which question(s) you are answering. Leave at least 

two lines between each question. 
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Mathematics Advanced 
Section III Answer Booklet 
 
 
 
 
 
30 marks. 
Attempt Questions 20–27. 
 
 
 
 
 
 
 
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 20 (7 marks)                  Marks 

Let 𝑓ሺ𝑥ሻ ൌ 𝑥ଷ െ 6𝑥ଶ ൅ 9𝑥 ൅ 1. 

a) Find any stationary points and determine their nature.      3 

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

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

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

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

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

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

 

b) Find any points of inflexion.         2 

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

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

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

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

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

 

c) Sketch the curve, showing all important features (you do not need to find the 𝑥 intercept).      

       2 
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Question 21 (1 marks)                  Marks 

The 𝑧 scores on a test are normally distributed such that 𝑃ሺെ𝑁 ൏ 𝑧 ൏ 𝑁ሻ ൌ 𝑝 for some 

constants, 𝑁 ൐ 0 and 0 ൏ 𝑝 ൏ 1. What is the value of 𝑃ሺ𝑧 ൏ 𝑁ሻ ?          1 

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

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

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

 

Question 22 (3 marks)                  Marks 

The diagram shows the graphs of the curves 𝑦 ൌ secଶ 𝑥 and 𝑦 ൌ 2 tanଶ 𝑥 for 0 ൑ 𝑥 ൑ 2𝜋. 

 

a) State the periods of each of the two curves.          1 

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

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

 

b) Show that the 𝑥 coordinates of the points of intersection of the two curves are 

solutions of the equation tanଶ 𝑥 ൌ 1 and solve this equation for 
గ

ଶ
൑ 𝑥 ൑ ଷగ

ଶ
.      2 

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

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

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

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

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

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

....................................................................................................................................................... 
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Question 23 (2 marks)                  Marks 

By using the trapezoidal rule with 4 subintervals, estimate the area under the curve for:  2 

׬ lnሺ𝑥 ൅ 1ሻ
ସ
଴ 𝑑𝑥. 

 

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

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

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

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

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

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

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

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

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

 

Question 24 (3 marks)                  Marks 

Let the equation of a curve be 𝑓ሺ𝑥ሻ ൌ ௫

௘ೣାଵ
.  Find the equation of the normal to the curve at 

the point where 𝑥 ൌ 1 in general form.       3 

 

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

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

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

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

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

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

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

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

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

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

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

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

....................................................................................................................................................... 
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Question 25 (3 marks)                  Marks 

A car travels at 40 km/hr on a circular curve whose radius is 500 𝑚. 

a) Find the distance, 𝑙 km, that the car travels in one minute.         1 

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

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

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

b) Calculate the size of the angle 𝜃 through which the car turns in 2 minutes. Give your 

answer to the nearest degree.            2  

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

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

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

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

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

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

 

Question 26 (3 marks)                  Marks 

Differentiate 𝑓ሺ𝑥ሻ ൌ lnሺtanଶ 𝑥ሻ and simplify your answers in terms of sin 𝑥 and cos 𝑥.      3 

 

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

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

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

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

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

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

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

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

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

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

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

....................................................................................................................................................... 
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Question 27 (8 marks)                  Marks  

A continuous random variable, 𝑋 has the following probability density function. 

𝑓ሺ𝑥ሻ ൌ ቊ𝑒
ିଵଶ௫ , 𝑓𝑜𝑟 0 ൑ 𝑥 ൑ 𝑘

0, 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑜𝑡ℎ𝑒𝑟 𝑣𝑎𝑙𝑢𝑒𝑠 𝑜𝑓 𝑥
 

a) Find the exact value of 𝑘.                 2 

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

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

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

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

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

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

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

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

 

b) Write the cumulative distribution function 𝐹ሺ𝑥ሻ of 𝑋 for െ∞ ൏ 𝑥 ൏ ∞.        2 

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

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

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

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

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

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

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

  

c) Write the simplest exact form of the median of 𝑋.          1 

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

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

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

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

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

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

....................................................................................................................................................... 
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d) Let X be the duration, in seconds, it takes for a student card to be registered by the school 

scanner. In words, interpret the value of the median in the context of this situation.           1

   

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

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

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

 

e) Given that 3𝑃ሺ𝑋 ൏ 𝑐ሻ ൌ 2𝑃ሺ𝑋 ൐ 𝑐ሻ, evaluate 𝑐 to 3 decimal places.        2 

 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

 

 

 

End of Section III 
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Section III extra writing space. 

If you use this space, clearly indicate which question(s) you are answering. Leave at least 
two lines between each question. 
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Mathematics Advanced 
Section IV Answer Booklet 
 
 
 
 
 
30 marks. 
Attempt Questions 28–34. 
 
 
 
 
 
 
 
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 28 (2 marks)                  Marks  

Evaluate න ି଺௫మ

ሺ௫యାଶሻమ
𝑑𝑥

ଵ

ିଵ
 .              2  

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

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

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

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

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

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

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

 

 
Question 29 (3 marks)                  Marks 

Solve the equation 1 ൅ 4 ൅ 7 ൅⋯൅ 𝑥 ൌ 925 .            3 

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

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

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

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

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

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

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

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

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

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

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

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

....................................................................................................................................................... 
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Question 30 (5 marks)                  Marks 
A right circular cone has height, 𝐻,  and a base of radius 𝑟. A square prism is inscribed in the 
cone so that the base of the prism is on the cone’s base. The prism has height, ℎ, and a square 
base of side length 𝑥.  

 

a) By using similar triangles, show that 𝑥 ൌ 2𝑅 ቀ1 െ ௛

ு
ቁ.   1 

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

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

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

b) Determine the height of the prism, in terms of 𝐻, that will maximise the 
volume of the prism.         4 
 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

....................................................................................................................................................... 
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Question 31 (2 marks)                  Marks 

Sketch the graph:  𝑦 ൌ െ2cosሺ2𝜋𝑥ሻ for െ1 ൑ 𝑥 ൑ 1.5 and show all important features.      2 

 

 
 

 

Question 32 (5 marks)              Marks  

A venetian blind consists of twenty slats, each 2.5mm thick.  
 

When the blind is down, the gap between the 
top slat and the top of the blind is 27mm and 
the gap between adjacent slats is also 27mm, as 
shown in the diagram below. 

 

When the blind is up, all the slats are stacked 
at the top with no gaps, as shown in the 
diagram below. 
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a) Show that when the blind is raised, the bottom slat rises 540 mm.       2     

  

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

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

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

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

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

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

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

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

 

b) How far does the 19th slat rise?            1

  

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

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

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

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

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

 

c) Explain briefly why the distances the slats rise form an arithmetic sequence.      1

  

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

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

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

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

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

 

d) Find the sum of all the distances that the slats rise when the blind is raised.      1

  

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

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

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

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

....................................................................................................................................................... 
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Question 33 (7 marks)                  Marks  

The graph of 𝑓ሺ𝑥ሻ ൌ √𝑥 is given below. 

 
 

 
a) On the same set of axes, sketch the graph of 𝑔ሺ𝑥ሻ ൌ െ2√𝑥 െ 1 ൅ 3.        2 

 

b) Describe the sequence of transformations applied to 𝑓ሺ𝑥ሻ to obtain 𝑔ሺ𝑥ሻ.        2 

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

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

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

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

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

....................................................................................................................................................... 
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c) Find the area enclosed between the curve 𝑔ሺ𝑥ሻ, the line 𝑦 ൌ 4 െ 𝑥 and the 𝑥-axis. 

Considering only the region that lies above the 𝑥-axis.         3 

 

.......................................................................................................................................................
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....................................................................................................................................................... 
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Question 34 (6 marks)                  Marks  

The hours of daylight in Sydney can be modelled by: 

𝑦ሺ𝑡ሻ ൌ 2.24 sin ቀగ௧
଺
൅ 1.34ቁ ൅ 12.19, 

where 𝑦, the number of hours of daylight and 𝑡, is the months of the year.  

(i.e.: 𝑡 ൌ 1 represents January 1st; ignoring leap years) 

 
a) In this model, what is the maximum number of daylight hours in one day?        1 

 

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

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

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

 
b) Find the month that has the longest day in terms of number of hours of daylight.       2 

 

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

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

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

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

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

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

        

c) A scientist needs 13 hours of continuous daylight for an experiment. Between which dates 
should they be looking to run the experiment?                         3 
 

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

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

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

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

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

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

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

 

End of Examination 
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Section IV extra writing space. 

If you use this space, clearly indicate which question(s) you are answering. Leave at least 
two lines between each question. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Section IV extra writing space. 
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If you use this space, clearly indicate which question(s) you are answering. Leave at least 
two lines between each question. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

























 

Overall, students did well. 

Must show numbers (calculation) when testing derivatives.  

Students can use either the first or the second derivative to test for the nature here. 

 

 

1 mark for: 𝑓′′(𝑥) = 6𝑥 − 12 = 0, 𝑥 = 2.  P.O.I is (2, 3). 

1 mark for testing: 𝑓′′(1) = −6 < 0 and 𝑓′′(3) = 6 > 0.  

When testing, the final value must be shown. i.e. 𝑓′′(3) > 0 is insufficient. 

Students must test the second derivative for the concavity.  

 

 



 
Overall, students did well. 

A few showed a ‘cubic root’ like P.O.I. 

 

 

Overall, students did well. 

 



 

Overall, students did well. 

 

 

2 tan2 𝑥 = sec2 𝑥 

2 tan2 𝑥 = 1 + tan2 𝑥 

tan2 𝑥 = 1 

tan 𝑥 = ±1 

𝑥 = tan−1(1)      OR     𝑥 = tan−1(−1),  

𝑥 =
𝜋

4
,

5𝜋

4
…                  𝑥 = −

𝜋

4
,

3𝜋

4
… 

∴ 𝑥 =
3𝜋

4
  or  5𝜋

4
 

• A few students missed out 𝑥 =
3𝜋

4
 as a solution. Pay attention to the given graph 

and the domain as there are two points of intersections, which indicating two 
solutions. 



• Some students converted tan 𝑥 into sin 𝑥 and cos 𝑥. Be careful when introducing 
a new denominator also when given tan2 𝑥 and sec2 𝑥, students need to 
recognise the use of the identities. 

 

Overall, students did well. 

Common mistake is using 5 subintervals instead of 4. 

 



 

• GENERAL FORM! A few lost one mark due to leaving their expression with 
fractional coefficients. 

 

 

 



 

Overall, this question was done well. 

 

 

ln(tan2 𝑥) = ln (
sin2 𝑥

cos2 𝑥
) 

= ln sin2 𝑥 − ln cos2 𝑥 

=
2 cos 𝑥

sin 𝑥
+

2 sin 𝑥

cos 𝑥
 

=
2 cos2 𝑥 + 2 sin2 𝑥

sin 𝑥 cos 𝑥
 

=
2(cos2 𝑥 + sin2 𝑥)

sin 𝑥 cos 𝑥
 

=
2

sin 𝑥 cos 𝑥
 

 

1 mark for differentiation. 

1 mark for using any trig identities. 



1 mark for simplifying the final answer. 

 

 

Students did well. 

 

 

Students did well. 

 



 

 

 

• Answers may vary, however, students need to mention the keyword ‘median’ not 
‘average’ and show their understanding of cumulative probability distribution.  

e.g. ‘It will take no more than 0.575 seconds for 50% the students to get their cards 
registered by the school scanner.’ 



 

Overall, students did well. 

1 mark for showing 𝑃(𝑥 < 𝑐) = 0.4 or 40%. 

1 mark for the final answer. 
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