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General Instructions  

 Reading Time – 5 Minutes Total marks - 77  

 Working time – 120 Minutes Multiple Choice Section (7 marks) 

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

 Answer Questions 1-7 on the Multiple 
Choice answer sheet provided. 

 Board approved calculators maybe used. 
Sections A, B and C (70 marks) 

 Each Section is to be returned in a separate 
bundle. 

 Start a new answer booklet for each section. 

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

 

 All necessary working should be shown in 
every question. 

    

 Answers must be given in simplest exact 
form unless otherwise stated. 

Examiner:  D.McQuillan 
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Multiple Choice Section  [7 marks] 

1 What is the value of  
3 5

1
2x x dx ? Use the substitution 2u x  . 

 
(A) 

1

7
 

 

(B) 
2

7
 

 

 (C) 
1

3
 (D) 

2

3
 

 

2 What is the value of arg z  given the complex number 1 3z i  ? 

 (A) 
3


  

 (B) 
2

3


  

 (C) 
3


  

 
(D) 

3


 

 

3 The polynomial 4 2( ) 28P x x ax bx     has a double root at 2x  . 

What are the values of a and b? 

 
(A) 11a    and 12b    
 

 
(B) 5a    and 12b    
 

 
(C) 11a    and 12b   
 

 
(D) 5a    and 12b   
 
 

4 Let  ,   and   be roots of the equation 3 23 4 0x x   . Which of the following 

polynomial equations have roots 2 2 2,   and    ? 

 
(A) 3 29 24 4 0x x x     
 

 
(B) 3 29 12 4 0x x x     
 

 
(C) 3 29 24 16 0x x x     
 

 (D) 3 29 12 16 0x x x     



5 The diagram below shows the graph of the function ( )y f x . 

 
 

Which diagram represents the graph of 2 ( )y f x ? 

 

(A)
 

(B)
 

 

(C)
 

(D)
 

 

 
 
 
 



6 What is 2 2 3i   expressed in modulus-argument form? 

 

 
(A) 

2 2
2(cos sin )

3 3
i

 
  

 

 
(B) 

2 2
4(cos sin )

3 3
i

 
  

 

 
(C) 2(cos sin )

3 3
i

 
  

 

 (D) 4(cos sin )
3 3

i
 
  

 
 

7 A particle of mass m falls from rest under gravity and the resistance to its motion is 
2mkv , where v is its speed and k is a positive constant. Which of the following is the 

correct expression for square of the velocity where x is the distance fallen? 
 

 
(A)  2 21 kxg

v e
k

   

 

 
(B)  2 21 kxg

v e
k

   

 

 
(C)  2 21 kxg

v e
k

   

 

 (D)  2 21 kxg
v e

k
   

 

 

 

End of Multiple Choice Section 



Section A 

Start each section in a new answer booklet. 

Question 8  [13 marks] 

(a) Find  [8] 
(i)   

න
cosݔ

1 ൅ sinݔ
 ݔ݀

 
(ii)    

නcosݔ	lnሺsinݔሻ݀ݔ 

 
 

(iii)    

න
√9 െ ଶݔ

ଶݔ
 ݔ݀

 
(iv)     

න
4

ଷݔ െ ݔ
 ݔ݀

 
 

(b) Let ݖ ൌ 2ሺcos ߠ െ ݅ sin  ሻ [5]ߠ
 

(i) Find ̅ݖ in mod-arg form. 
 

(ii) Find 1 ൅  .തതതതതതതݖ
 

(iii)Show that the real part of  
ଵ

ଵା௭
  is  

ଵାଶୡ୭ୱఏ

ହାସୡ୭ୱఏ
. 

 

(iv) Express the imaginary part of  
ଵ

ଵା௭
  in terms of ߠ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



Question 9  [11 marks] 
 

(a)              [3] 
(i) Show that ሺ2 െ ݅ሻ is a root of ܲሺݔሻ ൌ ସݔ െ ଷݔ5 ൅ ଶݔ7 ൅ ݔ3 െ 10. 

 
(ii) Hence factorise ܲሺݔሻ into linear factors. 

 
 

 

 
(b)   [8] 

 
Using four separate graphs sketch: 

 
(i) ݕ ൌ ݂ᇱሺݔሻ 

 
(ii) ݕ ൌ ݂ሺ∣ ݔ ∣ሻ 

  

(iii)ݕ ൌ ଵ

௙ሺ௫ሻ
  

 

(iv) ݕ ൌ ݂ ቀ௫
ଷ
ቁ 

 
 

End of Section A  



Section B 

Start each section in a new answer booklet. 

Question 10  [12 marks] 

(a) A particle performs simple harmonic motion between ݔ ൌ െ3 and ݔ ൌ 7. It 
takes 6 seconds to complete one oscillation returning to its starting position at 
ݔ ൌ 2. [4] 

 
(i) If the initial movement was in the positive direction, write down the 

equation for its displacement in terms of time t. 
 

(ii) Express its velocity in terms of its displacement. 
 
 
 

(b)       [3] 
 

 
 

In the diagram the vertices of ∆ܥܤܣ are represented by the complex number 
 .ଷ respectively. The triangle is isosceles and right-angled at Bݖ ଶ andݖ ,ଵݖ

 
(i) Explain why ሺݖଷ െ ଶሻଶݖ ൌ െሺݖଵ െ  .ଶሻଶݖ

 
(ii) D is the point such that ABCD is a square. Find the complex number, in 

terms of ݖଵ, ݖଶ and ݖଷ, that represents D. 
 
 

(c) Let ݂ሺݔሻ ൌ
௫యାଵ

௫
. 

 [5]  
(i)  Show that  

lim
௫→േஶ

ሾ݂ሺݔሻ െ ଶሿݔ ൌ 0 

 
 

(ii) Part (i) shows that the graph of ݕ ൌ ݂ሺݔሻ is asymptotic to the parabola 
ݕ ൌ ݕ ଶ. Use this fact to help sketch the graphݔ ൌ ݂ሺݔሻ. 
 

 



Question 11  [10 marks] 
 

(a)     [5] 
(i) Evaluate 

න ݁௫݀ݔ
ଵ

଴
 

 
(ii) Show that 

නݔ௡݁௫݀ݔ ൌ ௡݁௫ݔ െ ݊නݔ௡ିଵ݁௫݀ݔ 

 
(iii)Hence evaluate 

න ݔ݁௫݀	ହݔ
ଵ

଴
 

 
 
 
 

(b) An arrow is fired horizontally at 60 m/s from the top of a 20 m high wall. 
Taking g = 10 m/s2, find the [5] 
 

(i) time taken for the arrow to hit the ground. 
 

(ii) distance the point of impact will be from the base of the wall. 
 

(iii)angle with which the arrow will strike the ground. 
 
 
 
 

End of Section B  



Section C 

Start each section in a new answer booklet. 

Question 12  [13 marks] 

(a)       [5] 

(i) Use the substitution ݐ ൌ tan ቀ௫
ଶ
ቁ to show that 

නsecݔ	ݔ݀ ൌ log௘ ቌ
1 ൅ tan ቀ2ݔቁ

1 െ tan ቀ2ݔቁ
ቍ ൅  ܥ

 
(ii) hence show that 

 

නsecݔ	ݔ݀ ൌ log௘ ቆtan ቀ
ߨ
4
൅
ݔ
2
ቁቇ ൅  ܥ

 
 
 

(b)      [4] 
(i) Find the area bounded by ݕ ൌ ଶݔ ൅ 3and ݕ ൌ ݔ ൅ 9. 

 
 

(ii) Find the volume of the solid generated when the area from part (i) is 
revolved about the x-axis.   

 
 
 
 

(c) Find the volume of the solid with a triangular base with vertices (0, 0), (2, 0) 
and (0, 1). Cross-sections perpendicular to the x-axis are isosceles triangles 
with equal height to the base. [4] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Question 13  [11 marks] 
 

(a)    [7]    
(i) Show that 

න
1

ܽ െ ଶݕܾ
ݕ݀ ൌ

1

2√ܾܽ
log௘ ቆ

√ܽ ൅ ܾ√ݕ

√ܽ െ ܾ√ݕ
ቇ ൅  ܥ

 
A boat of mass m is travelling at maximum power. At maximum power, its 
engines deliver a force F on the boat. The water and air exerts a resistive 
force proportional to the square of the boat’s speed v. 

 
(ii) Explain why 

 
ݒ݀
ݐ݀

ൌ
1
݉
ሺܨ െ  ଶሻݒ݇

 
(iii)Find the time t it takes the boat to reach the speed of V from rest. 

 
(iv) Find the distance travelled during this period. 

 
 
 

(b) A plane flying with a constant speed of 300 km/h passes over a ground radar 
station at an altitude of 1 km and climbs at angle of 30o. At what rate is the 
distance from the plane to the radar station 1 minute later? [4] 

 
 

End of Section C 

End of Exam 
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