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General 
Instructions 
 
 
 
 
 
 
 
 
 
 
 
 

 Working Time – 50 minutes. 
 No reading time. 
 Write using black pen. 
 Calculators approved by NESA may be used. 
 You can use your reference sheet. 
 To answer the questions 

o Answer each question on a separate A4 sheet of paper, which 
includes your full name, teacher’s name and question number. 

o Show relevant mathematical reasoning and/or calculations. 
o Marks may not be awarded for incomplete or poorly presented 

solutions. 

Total marks: 
38 

 Attempt Questions 1 – 8  
 Q1 /5 

Q2 /5 
Q3 /5 
Q4 /5 
Q5 /5 
Q6 /5 
Q7 /4 
Q8 /4 
Total /38 
 % 
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Question 1 (5 marks) 
 
a) Differentiate with respect to 𝑥: 

 
 

 i)     𝑦 = 8𝑥 +  
1

𝑥2  . 
 

1 

  
 

 

 ii)      𝑦 =  
4

√3𝑥−1
  . 2 

  
 
 
 
 
 
 
 
 
 

 

b) Simplify the following expression:                         . 

 
 

2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Continued on next page 

1 − cos2 𝜃
tan 𝜃
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Question 2 (5 marks) – Start your answer on a new page. 
 
a)  

 
 

 

 What is the area of triangle ABC to the nearest square centimetre? 1 
   

  

 

 

b) The diagram below shows four cafés in a park, labelled A, B, C and D. 
There are straight paths joining the cafés.

 
 

 

 i)     Show by calculations that the distance BD is 220m  
        (to the nearest metre). 

1 

   
 ii)    Find the size of  ∠𝐴𝐷𝐵, correct to the nearest degree.  1 
   
 iii)   Lisa walks from A to B to D. How many extra metres does she 

         walk compared to if she had walked directly from A to D?   
         Answer to the nearest metre. 

2 

 
Continued on next page 
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Question 3 (5 marks) – Start your answer on a new page. 
 
a) Differentiate                                   , using the method of first principles. 3 
  

 
 

 

b) If  𝑦 = (2𝑥 + 1)(3𝑥 + 4)3 ,  find           . 
 
 
 

2 

 
 
 
 
 
 
 
 
 
Question 4 (5 marks) – Start your answer on a new page. 
 
 A function is defined by                                 .  
  

 
 

 

i) Show that                                       . 2 
  

 
 

ii) Find 𝑓′(−1) . 1 
  

 
 

iii) Find the equation of the tangent at the point where   2 
 
 
 
 
 
 
 
 
 

Continued on next page 

𝑑𝑦
𝑑𝑥

 

𝑓(𝑥) =
2𝑥 − 1
3𝑥 + 2

 

𝑓′(𝑥) =
7

(3𝑥 + 2)2 

𝑓(𝑥) = 4𝑥2 − 5𝑥 

𝑥 = −1 . 
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Question 5 (5 marks) – Start your answer on a new page. 
 
a) A particle is moving along the 𝑥-axis.  

Its displacement 𝑥 centimetres at time 𝑡 seconds is given by: 
 
                               𝑥 = 4 + 12𝑡2 − 𝑡3 for 𝑡 ≥ 0. 
 
 

       

 i)     What is the initial displacement of the particle? 1 
  

 
 

 ii)     At what time(s) is the particle at rest?  2 
  

 
 
 
 
 
 
 
 
 

 

b) Solve the equation                                       for 0 ≤ 𝛼 ≤ 2𝜋. 
 
 

2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Continued on next page 

2 cos 𝛼 − √3 = 0 
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Question 6 (5 marks) – Start your answer on a new page. 
 
a)  

 
 

 

 A plane shape ABCD is shown above.  
The straight line AB is vertical and has length 2.12 metres.  
The straight line AD is horizontal and has length 1.86 metres.  
The curve BC is an arc of a circle with centre A, and CD is a straight line.  
The size of ∠BAC is 0.65 radians. 

 

  
 

 

 i)     Find the length of the arc BC. Answer correct to two decimal places. 1 
  

 
 

 ii)     What is the area of the sector BAC?  
         Answer correct to two decimal places. 

1 

  
 

 

 iii)     Determine the size of ∠CAD, in radians, correct to two decimal places. 1 
  

 
 
 
 
 
 

 

b) If                        and cos 𝜃 < 0 ,  find the exact value of sec 𝜃 . 2 
 

 
Continued on next page  

sin 𝜃 =
7

24
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Question 7 (4 marks) – Start your answer on a new page. 
 
a) Write an equation for the graph below. 

 

 
 
 

1 

  
 
 
 
 
 
 
 

 

b) A block of ice of mass 8 kg melts according to the formula                           , 
 

where 𝑀 is the mass remaining, in kilograms, after 𝑡 minutes.  
 

Find the rate at which the ice is melting when 2kg of ice has melted.   

 

3 

 
 
 
 
 
 
 

Continued on next page 

y 

x 

𝑀 = 8 −
𝑡2

32
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Question 8 (4 marks) – Start your answer on a new page. 
 
a) Let  𝑓(𝑥) = |𝑥 − 2| .  

  

 
 

 i)     Explain why this function is continuous at 𝑥 = 2.   1 

  

 

 

 ii)     Is this function differentiable at 𝑥 = 2?  Explain your answer. 1 

  

 

 

 

 

 

 

 

 

b) The volume of water in a container after 𝑡 minutes is given by the equation 

𝑉(𝑡) = 𝑡2 + 4𝑡 + 30   where V is measured in litres.  

It is known that the average rate of change in volume over  

the first 𝑘 minutes is 10 litres per minute. Find the value of 𝑘. 

2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 End of Assessment Task  
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MATHEMATICS ADVANCED – QUESTION  
SUGGESTED SOLUTIONS MARKS MARKER'S COMMENTS 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

 

a U 4 112t2 t 3

i when t 0 in Initial means
N 4 112101 013 when t o

n 4 cm 1 Studentsshouldalso

Initialdisplacement is 4cm show the substitution

ciii v daft 24T St l Ciii At rest means
particle is at rest when v O whentheparticle is

24T 31
2
0 stationary v o

3T 8 H O
i t O t 8 I Be carefulto usethe

i Particle is at rest at 0seconds and correct notation
8 seconds dux v dI ie

dt

b 2cost 53 0 for 0ExE2T If thedomain is
26054 53 0 EXE IT the

Cosa_BE 1 angles are measured

in RADIANSIZ b B related angle
I
3 1 some students

solutions exist in 1st forgotabout the
and 4th quadrants solution in the

4th quadrant
X GI 21T II
A IT I Be careful with

thenotation
Not cosx

but a
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