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SECTION A 

Question 1 

(a) Let ݓଵ ൌ െ8 ൅ 3݅ and ݓଶ ൌ 5 െ 2݅. Find ݓଵ െ  ഥଶ. 1ݓ

 

(b) Find 5 
(i)  

නݔ tanିଵ ݔ  ݔ݀

 
(ii)  

න
tanߠ

1 ൅ cos ߠ
 ߠ݀

 
 

(c) Evaluate 6 
(i)  

න
ݔ݀

ଶݔ ൅ ݔ4 ൅ 5

ିଵ

ିଶ
 

 
(ii)  

න
െsin ݔ
cosଷ ݔ

ݔ݀

గ
ସ

଴
 

 
 

(d) 27ݔଷ െ ݔ36 ൅ ݇ ൌ 0 has a double root. Find the possible values of k. 2 
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SECTION B 

Question 3 

(a) A golf ball is hit with a velocity of 40 m/s at an angle of 38o to the horizontal. 
If it just clears a tree 20 metres away, find the height of the tree to two 
decimal places. 3 
 

(b) Sketch the graphs of the following functions for 	െ2ߨ ൑ ݔ ൑  6 .ߨ2
	

(i) ݕ ൌ sin ݔ ൅ ଵ

௫
 

 
(ii) ݕ ൌ ݔ sin  ݔ
 

(iii) ݕ ൌ ୱ୧୬௫

௫
 

 

(c) Consider the polynomial equation ݔସ ൅ ଷݔܽ ൅ ଶݔܾ ൅ ݔܿ ൅ ݀ ൌ 0, where a, 
b, c and d are all integers. Suppose the equation has a root of the form ki, 
where k is real, and k 0 . 6 
 

(i) State why the conjugate ki is also a root. 
 

(ii) Show that c k2a. 
 

(iii) Show that c2 a2d abc. 
 

(iv) If 2 is also a root of the equation, and b 0, show that c is even. 
 

  



 

Question 4 

(a) The probability that a missile will hit a target is 
ଶ

ହ
. What is the probability that 

the target will be hit at least twice if 4 missiles are fired in quick succession? 2 
 

(b)   3 

(i) Find the least positive integer k such that cos ቀସగ
଻
ቁ ൅ ݅ sin ቀସగ

଻
ቁ is a 

solution of ݖ௞ ൌ 1. 
 

(ii) Show that if the complex number w is a solution of ݖ௡ ൌ 1, then so is 
 .௠, where m and n are arbitrary integersݓ

 

(c) A body of mass one kilogram is projected vertically upwards from the ground 
with an initial speed of 20 metres per second. The body is subject to both 

gravity of 10 m/s2 and air resistance of 
௩మ

ସ଴
 where v is the body’s velocity at 

that time. 7 
 

(i) While the body is travelling upwards, the equation of motion is 

ሷݔ ൌ െ ቀ10 ൅ ௩మ

ସ଴
ቁ. 

(1) Using ݔሷ ൌ ݒ ௗ௩

ௗ௫
, calculate the greatest height reached by the 

body. 
 

(2) Using ݔሷ ൌ ௗ௩

ௗ௧
, calculate the time taken to reach the greatest 

height. 
 

(ii) After reaching its greatest height, the body falls back to its starting 
point. The body is still affected by gravity and air resistance. 

(1) Write the equation of motion of the body as is falls. 
 

(2) Find the speed of the body when it returns to its starting 
point. 

 

(d)   3 
(i) Find the remainder when ݔଶ ൅ 6 is divided by ݔଶ ൅ ݔ െ 6. 

 

(ii) Hence, find ׬
௫మା଺

௫మା௫ି଺
 .ݔ݀

 

END OF SECTION 
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SECTION C 

Question 5 

(a) There are 3 pairs of socks in a drawer. Each pair is a different colour. If two 
socks are selected at random, what is the probability that they are a matching 
pair? 2 
 

(b) By considering ሺݔ ൅ 1ሻ௡ ൌ෍ ൫௡௞൯ݔ
௞

௡

௞ୀ଴
. 5 

 
(i) Show that 

ቀ2݉
0
ቁ ൅ ቀ2݉

2
ቁ ൅⋯൅ ቀ2݉

2݉
ቁ ൌ ቀ2݉

1
ቁ ൅ ቀ2݉

3
ቁ ൅⋯൅ ቀ 2݉

2݉ െ 1
ቁ 

 
(ii) Show that 

ቀ
݊
0ቁ ൅

ቀ
݊
1ቁ

2
൅
ቀ
݊
2ቁ

3
൅⋯൅

ቀ
݊
݊ቁ

݊ ൅ 1
ൌ
2௡ାଵ െ 1
݊ ൅ 1

 

 

 

(c)     6 
(i) Show that cosሺܣ െ ሻܤ െ cosሺܣ ൅ ሻܤ ൌ 2 sinܣ sinܤ. 

 

(ii) Hence show that cos ߠ݊ െ cosሺ݊ ൅ 1ሻߠ ൌ 2 sin ቀ݊ ൅ ଵ

ଶ
ቁ ߠ sin ఏ

ଶ
. 

 

(iii) Show that 1 ൅ ݖ ൅ ଶݖ ൅ ⋯൅ ௡ݖ ൌ ଵି௭೙శభ

ଵି௭
ݖ , ് 1. 

 
(iv) Let ݖ ൌ cos ߠ ൅ ݅ sin 0 ,ߠ ൏ ߠ ൏  By consider the real parts of .ߨ2

the expression in (iii), show that 

1 ൅ cos ߠ ൅ cos ߠ2 ൅⋯൅ cos ߠ݊ ൌ
1
2
൅
sin ቂቀ݊ ൅ 1

2ቁ ቃߠ

2 sin 2ߠ

 

  



 

Question 6 

(a) Let ܫ௡ ൌ ׬ ሺlog௘ ݔሻ௡݀ݔ
௘
ଵ . 4 

 
(i) Show that ܫ௡ ൌ ݁ െ ݊ ௡ିଵ forܫ݊ ൌ 1, 2, 3, … 
 
(ii) Hence evaluate ܫସ. 
 
 

(b) Show that the sum of the x- and y-intercepts of any tangent line to the curve 

ݔ√ ൅ ඥݕ ൌ √ܿ is equal to c. 4 

 
 

(c) Let ߚ ,ߙ and ߛ be the roots of ݔଷ ൅ ݔݍ ൅ ݎ ൌ 0. Define ݏ௡ ൌ ௡ߙ ൅ ௡ߚ ൅  ௡ߛ
for ݊ ൌ 1, 2, 3, … 
 6 

(i) Explain why ݏଵ ൌ 0 and show that ݏଶ ൌ െ2ݍ. 
 

(ii) By considering that ߙଷ ൅ ߙݍ ൅ ݎ ൌ 0 show that ݏଷ ൌ െ3ݎ. 
 

(iii) Show that ݏହ ൌ  .ݎݍ5
 

END OF EXAM 
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1

2

1
2 2

2 2

1
, 1; 0, if 0

1
1

ln , 0

1
, 0

1
cos sin , 0

1
sin cos , 0

1
sec tan ,

1
sec tan sec , 0

1 1
tan , 0

1

n n

ax ax

x dx x n x n
n

dx x x
x

e dx e a
a

axdx ax a
a

axdx ax a
a

axdx ax
a

ax ax dx ax a
a

x
dx a

a x a a

dx
a x













































    


 

 

 

  



 

 







 
 

1

2 2

2 2

2 2

2 2

sin , 0,

1
ln , 0

1
ln

NOTE: ln log , 0e

x
a a x a

a

dx x x a x a
x a

dx x x a
x a

x x x













    

    


  


 

 

 

 






























