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This is an assessment task only and does not necessarily reflect the content or format of the Higher 
School Certificate

General Instructions  Total Marks – 62 

 Reading Time – 5 Minutes  Attempt sections A – C. 

 Working time – 90 Minutes  

 Write using black or blue pen. 
Pencil may be used for diagrams. 

 Board approved calculators maybe 
used. 

 Marks may NOT be awarded for 
messy or badly arranged work. 

 All necessary working should be 
shown in every question if full 
marks are to be awarded. 

 Start each NEW section in a 
separate answer booklet. 
 

 Hand in your answers in 3 separate 
bundles: 

Section A 
Section B 
Section C 

 
 

 Answer in simplest exact form 
unless otherwise instructed. 

 

   Examiner:  J. Chen 
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START A NEW ANSWER BOOKLET  

  
SECTION A [20 marks] 
For these 10 questions there is one correct answer per question. Write down 
in your answer booklet the question number and letter of your answer. 
 

Marks 

1. 1.58 radians approximately equal 
 

(A) 90°31′ 
 

(B) 90°32′ 
 

(C) 90°53′ 
 

(D) None of the above 
 

[1] 

2.  

lim
௫→଴

tan ݔ3
ݔ

 

equals 

(A) 
ଵ

ଷ
 

 
(B) 3 

 
(C) 0 

 
(D) 1 

 

[1] 

3.  

න
ݔ݀

ଶݔ ൅ ݔ4 ൅ 5
 

equals 

(A) tanିଵ ቀ௫ାଶ
ଶ
ቁ ൅  ܥ

 

(B) tanିଵ ቀ௫
ଶ
ቁ ൅  ܥ

 
(C) tanିଵሺݔ ൅ 2ሻ ൅  ܥ

 

(D) 2 tanିଵ ቀ௫
ଶ
ቁ ൅  ܥ

 
 
 
 
 
 
 

[1] 
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4.  

න ሺ1 ൅ tanଶ ሻݔ

గ
ସ

଴
.  ݔ݀

equals 
(A) െ1 

 
(B) 0 

 
(C) 1 

 
(D) 2 

 

[1] 

5. The domain of the function 

ݕ ൌ 2 sinିଵ ቀ
ݔ
2
ቁ 

is 
(A) െ2 ൑ ݔ ൑ 2 

 

(B) െଵ

ଶ
൑ ݔ ൑ ଵ

ଶ
 

 
(C) െ2 ൑ ݕ ൑ 2 

 

(D) െଵ

ଶ
൑ ݕ ൑ ଵ

ଶ
 

 

[1] 

6. The diagram below shows the graph of a function. 

 
A possible equation for the function is 

(A) ݕ ൌ 4 sinିଵሺ3ݔሻ 
 

(B) ݕ ൌ 4 sinିଵ ቀ௫
ଷ
ቁ 

 

(C) ݕ ൌ ଵ

ସ
sinିଵሺ3ݔሻ 

 

(D) ݕ ൌ ଵ

ସ
sinିଵ ቀ௫

ଷ
ቁ 

 
 
 

[1] 
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7.  

න ඥ4 െ ଶݔ
ଶ

ିଶ
.  ݔ݀

equals 
(A) 0 

 
(B) 2ߨ 

 
(C) 4ߨ 

 
(D) 

గ

ଶ
 

 

[1] 

8. The graph represents the velocity m/s of a particle after ݒ  seconds ݐ
travelling in a straight line. The particle starts from rest at the origin. 

 
 
When does the particle return to the origin? 
 

(A) ݐ ൌ 2 
 

(B) ݐ ൌ 4 
 

(C) ݐ ൌ 10 
 

(D) The particle does not return to the origin. 
 
 
 
 
 
 
 
 
 
 
 

[1] 
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9.  

݀
ݔ݀

൬
sin ݔ
ݔ

൰ 

Equals 

(A) 
௫ ୡ୭ୱ௫ାୱ୧୬௫

௫మ
 

 

(B) 
௫ ୡ୭ୱ௫ିୱ୧୬௫

௫మ
 

 

(C) 
ୱ୧୬ ௫ି௫ ୡ୭ୱ௫

௫మ
 

 

(D) 
ୱ୧୬ ௫ା௫ ୡ୭ୱ௫

௫మ
 

 

[1] 

10. How many solutions does the equation sin ݔ2 ൌ cos  have in the ݔ
domain	0 ൑ ݔ ൑  ?ߨ2
 

(A) 0 
 

(B) 1 
 

(C) 2 
 

(D) None of the above 
 

[1] 

End of Multiple Choice Section 
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11. Find the inverse function	݂ିଵ of the function ݂, defined by  

݂ሺݔሻ ൌ 2 log௘ ݔ ൅ 3. 
Express the result in the form	ݕ in terms of  .ݔ
 

[1] 

12. Find the exact value of 
 

tanିଵ
1
4
൅ tanିଵ

3
5

 

 

[3] 

13. State the domain and range of the function: 
 

݂ሺݔሻ ൌ 2 cosିଵ
ݔ
3

 

 

[2] 

14.  
(i) Differentiate	ݔ sinିଵ ݔ ൅ √1 െ  .ଶݔ

 
(ii) Hence evaluate 

න sinିଵ ݔ . ݔ݀
ଵ

଴
 

 

[4] 

  
End of Section A 
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START A NEW ANSWER BOOKLET  

  
SECTION B [20 marks] Marks 
1. Find	׬ 1√ݔ ൅ ଶݔ . using the substitution ,ݔ݀ ݑ ൌ 1 ൅  .ଶݔ

 
[3] 

2. Find 

න sinଶ ݔ
గ

଴
.  ݔ݀

 

[3] 

3. Evaluate 

lim
௫→଴

tan ݔ6
sin ݔ4

 

 

[2] 

4.  

(i) Show that there is a root to the equation sin ݔ ൌ ݔ െ ଵ

ଶ
 

between	ݔ ൌ 0.5 and	ݔ ൌ 1.8. 
 

(ii) Taking	ݔ ൌ 1.2 as a first approximation to this solution, apply 
Newton’s method once to find a closer approximation to the 
solution. Give your answer correct to two decimal places. 

 

[4] 

5.  
(i) Write down a primitive function of ݁௙ሺ௫ሻ. ݂ᇱሺݔሻ. 

 
(ii) Hence, evaluate 

න
2݁ୡ୭ୱ

షభ ௫

√1 െ ଶݔ

ଵ

ିଵ
.  ݔ݀

 

[4] 

6. The surface area of a cube is increasing at a rate of 12.6 cmଶ per second 
and initially each edge is 10 cm. 
 
(i) If it maintains its cubic shape, find an expression in terms of	ݐ 

for the surface area of the cube after	ݐ seconds. 
 

(ii) Hence, or otherwise, find the rate at which the volume of the 
cube is increasing after 10 seconds. 

 

[4] 

  
End of Section B 
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START A NEW ANSWER BOOKLET  

  
SECTION C [22 marks] Marks 
  
1.  

(i) Prove that 
1

ଶݔ ൅ 1
െ

1
ଶݔ ൅ 3

ൌ
2

ሺݔଶ ൅ 1ሻሺݔଶ ൅ 3ሻ
 

 
(ii) Hence determine the value of 

න
ݔ݀

ሺݔଶ ൅ 1ሻሺݔଶ ൅ 3ሻ

ଵ

ି√ଷ
 

 

[5] 

2.  
(i) Prove by Mathematical Induction that if  is a positive integer ݔ

then	ሺݔ ൅ 1ሻ௡ െ 1 is divisible by	ݔ for all positive integers	݊ ൐
0. 
 

(ii) Hence, deduce that	15௡ െ 5௡ െ 3௡ ൅ 1 is divisible by 8 for all 
positive integers	݊ ൐ 0. 
 

[5] 

3. A particle moves with acceleration ሷݔ ൌ ଷݔ2 െ where ݔ10  is the ݔ
displacement in metres. Initially ݒ ൌ 0 when ݔ ൌ െ1. 
 
(i) Find	ݒ in terms of	ݔ. 

 
(ii) Explain why there is a restriction on	ݔ and clearly indicate the 

restriction. 
 

(iii) Describe briefly what would have happened if the initial 
conditions where	ݒ ൌ 0 when ݔ ൌ 0. 
 

[6] 

4. Assume that tides rise and fall in Simple Harmonic Motion. On June 
25 the depth of water in a harbour entrance at low tide is 2 metres at 11 
a.m. At the following high tide at 5:20 p.m. the depth is 6 metres. 
Calculate the first time period during which a yacht can safely enter the 
harbour if minimum depth of 3.5 metres of water is needed. 
 

[6] 

  
End of Section C 

End of Exam 
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