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Mathematics Advanced 

Task          2026 

Section I 
 

 

 

 

 

NESA NUMBER 

        

 

Attempt Questions 1–10 (10 marks) 
 

 

 

 

Instructions 

 

 

 

 

 

 

 

 

 

 

 

Please turn over 

 

• Write your student number at the top of this page. 
 

• Answer the questions on the multiple choice answer sheet. 

Multiple Choice Questions 
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10 marks 
Attempt Questions 1-10 
Allow about 15 minutes for this section 
 
Use the multiple-choice answer sheet for Questions 1-10. 

 
 

Question 1.  

In a warehouse, the time 𝑡 minutes, taken to process an order varies directly with the number of orders 
placed, ݊. 

If 40 orders are placed on a certain day, the processing time for each order is 16 minutes. 

Which of the following diagrams best represents the relationship between 𝑡 and ݊? 

 

 

Question 2.  

In an arithmetic series, the first term is −2 and the third term is 8. What is the 10th term? 

 A. 38 

 B. 41 

 C. 43 

 D. 45 
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Question 3.  

In a mathematics examination, 25% of students scored less than 40 marks, 75% of students scored less 
than 86 marks and the highest mark was 96. 

Given that the distribution is symmetrical with no outliers, what is the lowest mark and the median of this 
data set? 

 Lowest mark Median 

A 30 63 

B 30 68 

C 36 63 

D 36 68 

 

Question 4.  

Let  ݂(ݔ) = (ݔ)݃  and  ݔ√ = 1௫−1 

What is the domain and range of ݂(݃(ݔ)) ? 

 Domain Range 

A [−1,1] (−∞, ∞) 

B (0, ∞) (−∞, 0) ∪ (0, ∞) 

C [0, ∞) (0, ∞) 

D (1, ∞) (0, ∞) 
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Question 5.  

The graph of ( )f x  is shown below. The horizontal line is a tangent to the local maximum ( )( ),b f b . The 

shaded area is bounded by the graph of ( )f x , the coordinate axes and the horizontal line as shown 
below. 

 

Which is the correct expression for the area of the shaded region? 

 A. ܽ ݂(ܾ) − ∫ ௕௔(ݔ)݂  ݔ݀

 B. ܽ ݂(ܾ) + ∫ ௕௔(ݔ)݂  ݔ݀

 C. ܾ ݂(ܾ) − ∫ ௕௔(ݔ)݂  ݔ݀

 D. −ܾ ݂(ܾ) + ∫ ௕0(ݔ)݂  ݔ݀

 

Question 6.  

The limiting sum of a geometric series is 109  and the sum of its first three terms is 2625. What is the common 
ratio of this series? 

 A. 1.39 

 B. 1.25 

 C. 0.40 

 D. 0.25 
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Question 7.  

The normal to the graph of ݂(ݔ) = ln ( 1௫+2) at point ܲ has a gradient of 4. 

What is the ݔ-coordinate of point ܲ? 

 A. ݔ = 2 

 B. ݔ = −2 

 C. ݔ = 12 

 D. ݔ = − 12 

 

Question 8.  

What is ∫ ݔ2)1 + 1)2  ? ݔ݀

 

 A. −12(2௫+1) +  ܥ

 B. −14(2௫+1) +  ܥ

 C. −13(2௫+1)3 +  ܥ

 D. −16(2௫+1)3 +  ܥ

 

Question 9.  

In a bag of ݊ coloured discs, exactly 7 are red. 

Two discs are selected at random, without replacement. 

The probability that both discs are red is 2155. 

Which quadratic equation could be used to find the value of ݊ ? 

 A. ݊2 + ݊ + 110 = 0 

 B. ݊2 − ݊ − 110 = 0 

 C. ݊2 + ݊ − 110 = 0 

 D. ݊2 − ݊ + 110 = 0 
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Question 10.  

Consider the equation (sin ߠ − √22 ) (tan ߠ2 − √33 ) = 0 

How many solutions are there in the interval 0 ≤ ߠ ≤  ? ߨ

 A. 1 

 B. 2 

 C. 3 

 D. 4 
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Mathematics Advanced 

Trial HSC Examination   2026 

Section II 
 

Part A 
NESA NUMBER 

        

 

Attempt Questions 11–16 (16 marks) 
 

 

 

 

Instructions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Please turn over

 
Office use: 

11 12 13 14 15 16 Total 

       

• Write your student number at the top of this page. 
 

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

 

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

 

• Extra writing space is provided at the ned of this part. If you use this 
space, clearly indicate which question you are answering. 
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Question 11 (2 marks)   

A group of 680 students did as many starjumps as they could in 5 minutes. 

The results are recorded in the box-plot below 

 

(a) Describe the shape of the distribution.          1 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

(b) Find the number of students who can do more than 120 starjumps.     1 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

 

Question 12 (2 marks)   

The equation of a circle is given by 2ݔ + ݔ2 + 2ݕ − ݕ4 = 0. 

Find the centre and radius of the circle. 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 
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Question 13 (2 marks)   

In the diagram, ܤܱܣ is a sector of a circle with centre at ܱ and radius ݎ cm. 

The angle ܤܱܣ at the centre ܱ is 4π5  and the length of arc ܤܣ is 8π cm. 

 

Find the exact area of the sector. 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 
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Question 14 (4 marks)   

Ivy has plotted the income that she has received each week for the past five weeks on the graph below. 

 

(a) Over the same five weeks, Ivy’s expenses which were originally $200 per week,    1 

increase by $20 each week. Write the equation for Ivy’s expenses.      

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

(b) Write the equation of the least-squares regression line for Ivy’s income.    2 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

(c) Find the intersection of the lines from Parts (a) and (b).       1 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 
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Question 15 (3 marks)   

Let  ݂(ݔ) = 2ݔ + ݔ݇ − 6. Find the values of ݇ for which the two roots of ݂(ݔ) have a difference of 7. 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 
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Question 16 (3 marks)   

Consider the function ݂(ݔ) = ݔ) + 1)2 

The following transformations were applied to the graph of ݕ =  .in the order shown below (ݔ)݂

1) Horizontal translation to the right by 4 units 

2) Horizontal dilation by a factor of 43 

3) Vertical dilation by a factor of 13 

4) Vertical translation down by 3 units 

5) Reflection in the ݔ-axis 

Find the equation of the transformed function. 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

End of Part A. 
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Mathematics Advanced 

Trial HSC Examination   2026 

Section II 
 

Part B 
NESA NUMBER 

        

 

Attempt Questions 17–19 (14 marks) 
 

 

 

 

Instructions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Please turn over

Office use: 

  17 18 19 Total 

      

• Write your student number at the top of this page. 
 

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

 

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

 

• Extra writing space is provided at the ned of this part. If you use this 
space, clearly indicate which question you are answering. 
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Question 17 (5 marks) 

On any given school day, the discrete random variable X represents the number of students who leave 
early due to illness. The probability distribution is shown below: 

 

(a) Find the value of p.             1 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

(b) Find the number of students, ܧ(ܺ), who are expected to leave early due to illness on   2 

any given school day. 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

(c) It is known that at least one student left school early due to illness on a particular day.   2 

Find the probability that four students left early on that day.       

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 
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Question 18 (6 marks)   

A triangular plot of land, ܥܤܣ, is enclosed by fences measuring 30 metres, 50 metres and 70 metres as 
shown. 

 

(a) Find the size of ∠ܥܤܣ, correct to the nearest degree.        2 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

(b) Find the area of the plot of land, correct the nearest square metre.     2 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 
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(c) A goat is tethered to the fence post at point ܤ using a 20 metre long rope.     2

 

 Determine whether the rope is long enough for the goat to reach the fence ܥܣ. 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 
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Question 17 (3 marks)   

Consider the simultaneous equations 

( )10

10

log 2

log 1

xy

x

y

 =


 
= 

 

                where ݔ, ݕ > 0. 

Find the values of ݔ and ݕ which satisfy both equations. 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

 

End of Part B. 
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Mathematics Advanced 

Trial HSC Examination   2026 

Section II 
 

Part C 
NESA NUMBER 

        

 

Attempt Questions 20–22 (17 marks) 
 

 

 

 

Instructions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Please turn over

Office use: 

  20 21 22 Total 

      

• Write your student number at the top of this page. 
 

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

 

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

 

• Extra writing space is provided at the ned of this part. If you use this 
space, clearly indicate which question you are answering. 
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Question 20 (3 marks) 

The diagram shows the curve of ݕ = 1௫ where ݔ > 0 and the tangent to the curve at the point where ݔ = ܽ. 
The tangent meets the ݔ-axis at ܯ and the ݕ-axis at ܰ. 

 

Show that the area of the triangle ܱܰܯ is independent of a. 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 
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Question 21 (10 marks)   

Consider the function ݂(ݔ) = 2ݔ6− +  4ݔ

(a) Show that ݂(ݔ) is an even function.          1 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

(b) Find the coordinates of the ݔ-intercepts.          1 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

(c) Find the stationary points and determine their nature.        3 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 
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________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

(d) Show that there are two inflection points, and find the gradient at those points.   3 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

(e) Sketch the curve, showing stationary points, inflection points, slopes at all those points,   2 

and intercepts with the two axes. 
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Question 22 (4 marks) 

The curves of the functions ݂(ݔ) = 1 + ݔ + ݁௔−௫ and ݃(ݔ) = ܾ + ݔ −  ݁−௔+௫ have the same turning 
point at the point ܴ(݌, 1) as shown on the diagram. 

Find the coordinates of the point ܴ and the values of ܽ and ܾ. 

 

 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

End of Part C. 
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Mathematics Advanced 

Trial HSC Examination   2026 

Section II 
 

Part D 
NESA NUMBER 

        

 

Attempt Questions 23–26 (14 marks) 
 

 

 

 

Instructions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Please turn over

Office use: 

 23 24 25 26 Total 

      

• Write your student number at the top of this page. 
 

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

 

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

 

• Extra writing space is provided at the ned of this part. If you use this 
space, clearly indicate which question you are answering. 
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Question 23 (3 marks) 

Find 2sec tan( ) 5x x dx+  . 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

Question 24 (5 marks) 

The time a student takes to complete an online assignment is modelled by the continuous random 
variable ܶ 

The cumulative distribution function of ܶ is given by: 

31
when 0 12

( ) 1728

1 when 12

t t
F t

t

  = 
 

  ,  where 𝑡 is in hours. 

(a) Find, to the nearest hour, the time within which 60% of students finish the assignment.  1 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 
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________________________________________________________________________ 

(b) Define the probability density function of ܶ, for all values of 𝑡.      1 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

(c) It is given that the expected value ܧ(ܶ) of ܶ is 9 and (2ܶ)ܧ = 86.4 (DO NOT PROVE THIS). 

Find the probability, to the nearest percent, that a student takes more than one standard   3 

deviation above the mean to complete the assignment.       

  

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 
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Question 25 (3 marks) 

(a) Differentiate ݂(ݔ) = (ln  1            .2(ݔ

________________________________________________________________________ 

________________________________________________________________________ 

(b) Hence, or otherwise, find ∫ ln(௫2)௫ ௘1ݔ݀   .          2 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

Question 26 (3 marks) 

Prove that 
௦௘௖4௫  −  ௧௔௡4௫௖௢௦௘௖2௫ + 2 ௧௔௡2௫ − ௖௢௧2௫ = 1 . 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 
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End of Part D. 

 

Mathematics Advanced 

Trial HSC Examination   2026 

Section II 
 

Part E 
NESA NUMBER 

        

 

Attempt Questions 27–29 (12 marks) 
 

 

 

 

Instructions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Please turn over

Office use: 

  27 28 29 Total 

      

• Write your student number at the top of this page. 
 

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

 

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

 

• Extra writing space is provided at the ned of this part. If you use this 
space, clearly indicate which question you are answering. 
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Question 27 (4 marks) 

The diagram shows the graph of the function ݂(ݔ) = ݁௡௫ + ݇ ݁−௡௫  where ݇ > 1, ݊ > 0 

 

Find the range of ݂(ݔ) in simplest form. 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 
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Question 28 (5 marks) 

The diagram shows ܤܣ and ܦܥ which are two towers of height ℎ and 2ℎ metres respectively. ܤܣ is south of tower ܦܥ, at a distance ݀ metres from it. ܱ is a point on the ground, west of ܦܥ and at the same level as  ܣ and ܥ. 

The distance ܱܥ is  34 ݀ metres. The angle of elevation of ܤ from ܱ is 30° and the angle of elevation of ܦ 
from ܱ is ߙ. 

 

(a) Show that ℎ =  38 ݀ tan  1            .  ߙ

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 
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(b) By finding another expression for ℎ, find the angle of elevation ߙ to the nearest minute.  4 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 
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Question 29 (3 marks) 

A cricket player hits a ball with an angle of elevation ߠ°, where ߠ° is normally distributed with a  

mean of 30° and a standard deviation of 15°. 

The horizontal distance travelled by the ball before hitting the ground is given by ݀ = 80 sin   ,ߠ2

where ݀ is in metres. 

Find the probability that the ball travels more than 40 metres horizontally in the air before landing  

(give your answer to 2 decimal places). 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

End of Part E. 
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Mathematics Advanced 

Trial HSC Examination   2026 

Section II 
 

Part F 
NESA NUMBER 

        

 

Attempt Questions 30–31 (17 marks) 
 

 

 

 

Instructions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Please turn over

Office use: 

   30 31 Total 

      

• Write your student number at the top of this page. 
 

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

 

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

 

• Extra writing space is provided at the ned of this part. If you use this 
space, clearly indicate which question you are answering. 
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Question 30 (7 marks) 

A closed water tank in the shape of a half-cylinder with diameter 2ݎ metres and height ℎ metres is to be 
made from sheet metal as shown below. 

 

The surface area of the tank is ܣ square metres and the volume of the tank is ܸ cubic metres, and is 
constant. 

(a) Given that  ܸ = 12 ܣ  2ℎ,  show thatݎߨ = 2ݎߨ + 2௏గ (2+గ௥ ) .       3 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 
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(b) Show that the amount of sheet metal is minimised when ݎ = √௏(2+గ)గ23
 .    4 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 
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Question 31 (10 marks)   

Consider the function defined by the geometric series ݂(ݔ) = ݁−௫ + ݁−2௫ + ݁−3௫ + ⋯ for ݔ > 0. 

(a) Show that  ݂(ݔ) = 1௘ೣ−1.            2 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

(b) Show that  ݂′(ݔ) = −௘ೣ(௘ೣ−1)2.            1 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 
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(c) It is known that  ݂′′(ݔ) = ௘ೣ(௘ೣ+1)(௘ೣ−1)3 . Explain why  ݂′′(ݔ) > 0.      1 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

(d) Use the Trapezoidal rule with three function values to approximate  ∫ 21(ݔ)݂  correct to  2 ,ݔ݀ 

three decimal places. 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

(e) Find the exact value of  ∫ 21(ݔ)݂  2          .ݔ݀ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 
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(f) Using your answers from parts (c) and (d), show that  ln(݁ + 1) < 43 .     2 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

 

 

 

END OF EXAMINATION 
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Question 11 (2 marks)   

A group of 680 students did as many starjumps as they could in 5 minutes. 

The results are recorded in the box-plot below 

 

(a) Describe the shape of the distribution.          1 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

(b) Find the number of students who can do more than 120 starjumps.     1 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

 

Question 12 (2 marks)   

The equation of a circle is given by 2ݔ + ݔ2 + 2ݕ − ݕ4 = 0. 

Find the centre and radius of the circle. 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

Philippe Finance
Stamp

Philippe Finance
Stamp

Philippe Finance
Stamp
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Question 13 (2 marks)   

In the diagram, ܤܱܣ is a sector of a circle with centre at ܱ and radius ݎ cm. 

The angle ܤܱܣ at the centre ܱ is 4π5  and the length of arc ܤܣ is 8π cm. 

 

Find the exact area of the sector. 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 
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Question 14 (4 marks)   

Ivy has plotted the income that she has received each week for the past five weeks on the graph below. 

 

(a) Over the same five weeks, Ivy’s expenses which were originally $200 per week,    1 

increase by $20 each week. Write the equation for Ivy’s expenses.      

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

(b) Write the equation of the least-squares regression line for Ivy’s income.    2 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

(c) Find the intersection of the lines from Parts (a) and (b).       1 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 
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Question 15 (3 marks)   

Let  ݂(ݔ) = 2ݔ + ݔ݇ − 6. Find the values of ݇ for which the two roots of ݂(ݔ) have a difference of 7. 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 
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Question 16 (3 marks)   

Consider the function ݂(ݔ) = ݔ) + 1)2
 

The following transformations were applied to the graph of ݕ =  .in the order shown below (ݔ)݂

1) Horizontal translation to the right by 4 units 

2) Horizontal dilation by a factor of 43 

3) Vertical dilation by a factor of 13 

4) Vertical translation down by 3 units 

5) Reflection in the ݔ-axis 

Find the equation of the transformed function. 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

End of Part A. 

Turn the page for extra space 
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Question 17 (5 marks) 

On any given school day, the discrete random variable X represents the number of students who leave 
early due to illness. The probability distribution is shown below: 

 

(a) Find the value of p.             1 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

(b) Find the number of students, 𝐸(ܺ), who are expected to leave early due to illness on   2 

any given school day. 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

(c) It is known that at least one student left school early due to illness on a particular day.   2 

Find the probability that four students left early on that day.       

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

1 mark for conditional probability formula
1 mark for substituting and result

1 mark for E(X) formula
1 mark for result
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Question 18 (6 marks)   

A triangular plot of land, ܥܤܣ, is enclosed by fences measuring 30 metres, 50 metres and 70 metres as 
shown. 

 

(a) Find the size of ∠ܥܤܣ, correct to the nearest degree.        2 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

(b) Find the area of the plot of land, correct the nearest square metre.     2 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

1 mark for cosine rule

1 mark for correct result

1 mark for formula

1 mark for correct result
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(c) A goat is tethered to the fence post at point ܤ using a 20 metre long rope.     2

 

 Determine whether the rope is long enough for the goat to reach the fence ܥܣ. 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

 

1 mark for calculation of area if h=20

1 mark for conclusion
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Question 19 (3 marks)   

Consider the simultaneous equations 

( )10

10

log 2

log 1

xy

x

y

 =


 
= 

 

                where ݔ, ݕ > 0. 

Find the values of ݔ and ݕ which satisfy both equations. 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

 

End of Part B. 

Extra writing space 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

1 mark for applying log laws to modify equations
1 mark for change of variables and solving simultaneous equations
1 mark for finding values of x and y
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Question 20 (3 marks) 

The diagram shows the curve of 𝑦 = 1௫ where ݔ > 0 and the tangent to the curve at the point where ݔ = ܽ. 
The tangent meets the ݔ-axis at ܯ and the 𝑦-axis at ܰ. 

 

Show that the area of the triangle ܱܰܯ is independent of a. 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

1 mark for finding equation of tangent
1 mark for finding axes intercepts
1 mark for area and conclusion
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Question 21 (10 marks)   

Consider the function ݂(ݔ) = 2ݔ6− + 4ݔ
 

(a) Show that ݂(ݔ) is an even function.          1 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

(b) Find the coordinates of the ݔ-intercepts.          1 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

(c) Find the stationary points and determine their nature.        3 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

1 mark for derivative
1 mark for stationary points
1 mark for discussion on min or max
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________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

(a) Show that there are two inflection points, and find the gradient at those points.   3 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

(b) Sketch the curve, showing stationary points, inflection points, slopes at all those points,   2 

and intercepts with the two axes. 

 

1 mark for 2nd derivative
1 mark for inflection points
1 mark for gradient at inflection points

1 mark for correct curve
1 mark for stationary points, intercepts and gradients
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Question 22 (4 marks) 

The curves of the functions ݂(ݔ) = 1 + ݔ + ݁௔−௫ and ݃(ݔ) = ܾ + ݔ −  ݁−௔+௫ have the same turning 
point at the point ܴ(݌, 1) as shown on the diagram. 

Find the coordinates of the point ܴ and the values of ܽ and ܾ. 

 

 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

End of Part C. 

Turn the page for extra writing space 

1 mark for derivative of f and turning point
1 mark for minimum of g
1 mark for finding b
1 mark for finding a
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Question 23 (3 marks) 

Find 2sec tan( ) 5x x dx  . 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

 

Question 24 (5 marks) 

The time a student takes to complete an online assignment is modelled by the continuous random 
variable 𝑇 

The cumulative distribution function of 𝑇 is given by: 

31 when 0 12
( ) 1728

1 when 12

t t
F t

t

   
 

  ,  where ݐ is in hours. 

(a) Find, to the nearest hour, the time within which 60% of students finish the assignment.  1 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

1 mark for identify f and f'
1 mark for stating reverse chain rule
1 mark for correct result
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(b) Define the probability density function of 𝑇, for all values of 1      .ݐ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

(c) It is given that the expected value ܧ(𝑇) of 𝑇 is 9 and ܧ(𝑇ଶ) = 86.4 (DO NOT PROVE THIS). 

Find the probability, to the nearest percent, that a student takes more than one standard   3 

deviation above the mean to complete the assignment.       
  

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

1 mark for formula
1 mark for writing P(T>...)
1 mark for correct result
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Question 25 (3 marks) 

(a) Differentiate ݂(ݔ) = (ln  ଶ.            1(ݔ

________________________________________________________________________ 

________________________________________________________________________ 

(b) Hence, or otherwise, find ∫ ୪୬൫௫మ൯௫ ௘ଵݔ݀   .          2 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

Question 26 (3 marks) 

Prove that 
௦௘௖ర௫  ି  ௧௔௡ర௫௖௢௦௘௖మ௫ ା ଶ ௧௔௡మ௫ ି ௖௢௧మ௫ = 1 . 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

End of Part D. 

1 mark for using result from a)
1 mark for correct result

1 mark for using Pythagorean relationships
2 marks for simplifying and result
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Question 27 (4 marks) 

The diagram shows the graph of the function 𝑓(ݔ) = ݁௡௫ + ݇ ݁−௡௫  where ݇ > 1, ݊ > 0 

 

Find the range of 𝑓(ݔ) in simplest form. 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

1 mark for derivative
1 mark for finding minimum
1 mark for substituting
1 mark for conclusion
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Question 28 (5 marks) 

The diagram shows ܤܣ and ܦܥ which are two towers of height ℎ and 2ℎ metres respectively. ܤܣ is south of tower ܦܥ, at a distance ݀ metres from it. ܱ is a point on the ground, west of ܦܥ and at the same level as  ܣ and ܥ. 

The distance ܱܥ is  34 ݀ metres. The angle of elevation of ܤ from ܱ is 30° and the angle of elevation of ܦ 
from ܱ is ߙ. 

 

(a) Show that ℎ =  38 ݀ tan  1            .  ߙ

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 
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(b) By finding another expression for ℎ, find the angle of elevation ߙ to the nearest minute.  4 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

1 mark for finding other expression for h
1 mark for using Pythagoras
1 mark for progress in solving equation
1 mark for result
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Question 29 (3 marks) 

A cricket player hits a ball with an angle of elevation ߠ°, where ߠ° is normally distributed with a  

mean of 30° and a standard deviation of 15°. 

The horizontal distance travelled by the ball before hitting the ground is given by ݀ = 80 sin   ,ߠ2

where ݀ is in metres. 

Find the probability that the ball travels more than 40 metres horizontally in the air before landing 

(give your answer to 2 decimal places). 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

End of Part E. 

Turn the page for extra writing space 

1 mark for P(15<theta<75)
1 mark for P(mu-sigma<theta<mu+3 sigma)
1 mark for solving
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Question 30 (7 marks) 

A closed water tank in the shape of a half-cylinder with diameter 2ݎ metres and height ℎ metres is to be 
made from sheet metal as shown below. 

The surface area of the tank is ܣ square metres and the volume of the tank is ܸ cubic metres, and is 
constant. 

(a) Given that  ܸ = ܣ  2ℎ,  show thatݎߨ12 = 2ݎߨ + 2௏గ (2+గ௥ ) . 3 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

______________________________________________________________

________________________________________________________________________ 1 mark for showing 3 parts of surface area
1 mark for rearranging and then substituting, 
1 mark for simplifying and result

_______________________________________________________________________ 

________________________________________________________________________

________________________________________________________________________ 
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(b) Show that the amount of sheet metal is minimised when ݎ = √௏(2+గ)గ23
 .    4 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

1 mark for derivative
1 mark for solving equation
2 marks for argumented discussion on minimum/maximum
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Question 31 (10 marks)   

Consider the function defined by the geometric series ݂(ݔ) = ݁−௫ + ݁−2௫ + ݁−3௫ +⋯ for ݔ > 0. 

(a) Show that  ݂(ݔ) = 1௘ೣ−1.            2 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

(b) Show that  ݂′(ݔ) = −௘ೣ(௘ೣ−1)2.            1 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 
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(c) It is known that  ݂′′(ݔ) = ௘ೣ(௘ೣ+1)(௘ೣ−1)3 . Explain why  ݂′′(ݔ) > 0.      1 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

(d) Use the Trapezoidal rule with three function values to approximate  ∫ 21(ݔ)݂  correct to  2 ,ݔ݀ 

three decimal places. 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

(e) Find the exact value of  ∫ 21(ݔ)݂  2          .ݔ݀ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

1 mark for formula
1 mark for substituting and result

1 mark for progress
1 mark for result
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(f) Using your answers from parts (c) and (d), show that  ln(݁ + 1) < 43 .     2 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

 

 

END OF EXAMINATION 

 

Turn the page for extra writing space 
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