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Answers written in the margins will not be marked. 

FORMULAS FOR REFERENCE 

sin( ) sin cos cos sinA B A B A B =   

 cos( ) cos cos sin sinA B A B A B =  

 tan tantan( )
1 tan tan

A BA B
A B


 =  

 2sin cos sin( ) sin( )A B A B A B= + + −  

 2cos cos cos( ) cos( )A B A B A B= + + −  

 2sin sin cos( ) cos( )A B A B A B= − − +  

 sin sin 2sin cos
2 2

A B A BA B + −
+ =  

 sin sin 2cos sin
2 2

A B A BA B + −
− =  

 cos cos 2cos cos
2 2

A B A BA B + −
+ =  

 cos cos 2sin sin
2 2

A B A BA B + −
− = −  

 

************************************************************************************************** 

 

1. Find and rationalize the exact value of tan
12
 . 

(4 marks) 
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2. Find the constant term in the expansion of 
15

2 3x
x

 + 
 

. 

(5 marks) 

  

  

  

  

  

  

  

  

  

  

  

  

  

3. Let 2f ( ) 1x x kx= + +  where k is a constant.  If f (0) 2021 = , find the value of k. 

(4 marks) 
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4. (a) Expand 10(1 3 )x−  up to the 2x  term. 

 (b) Let k be a positive constant.  If the coefficient of x  and 2x  in the expansion of 10 2(1 3 ) ( )x k x− +  are 

  p and 26 respectively, find the value of p. 

(6 marks) 
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5. It is given that 2 1 1yx xy e −+ + = .  Find 
0x

dy
dx =

. 

(5 marks) 

  

  

  

  

  

  

  

  

  

  

  

  

  

6. Let 
2(ln )xy

x
= .  Show that 

2
3 2

2 3 2d y dyx x xy
dxdx

+ + = . 

(4 marks) 
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7. (a) Prove, by mathematical induction that,  

    
1

( 1)( 2)( 3)( 1)( 2)
4

n

k

n n n nk k k
=

+ + +
+ + =   for all n . 

 (b) Hence, evaluate 
34

12

( 1)( 2)( 3)
k

k k k
=

+ + + . 

(8 marks) 
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8. Let 2f ( ) sinx x= .  Solve f ( ) f (2 ) 2x x = −  for 0 x   . 
(5 marks) 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

9. Let cosf ( ) ( 2) xx x= + .  Find f (0) . 
(5 marks) 
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10. (a) It is given that cos 0x  .  Show that 
2

2

1 tancos 2
1 tan

xx
x

−
=

+
. 

(b) Hence, solve the equation 
2 2

2 2

1 tan 1 cot 1
1 tan 1 cot

x x
x x

− −
− =

+ +
 for 0 2x   . 

 
(7 marks) 
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11. (a) It is given that a, b and k are non-zero constants where 2sin sin cos cos
2
xkx ax bx= − .  

Express a and b in terms of k. 

(b) (i) Using (a), show that, for all n , 

   

1sin sin
2 2sin sin 2 sin3 sin
sin

2

n nx x
x x x nx x

+

+ + + + = . 

 (ii) Hence, show that 2 3 4sin sin sin sin cot
5 5 5 5 10
    
+ + + = . 

(10 marks) 
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12. Let f ( ) (1 )nx x x= + , where n is a positive integer. 

 (a) Find the value of f (1)  in terms of n. 

 (b) By considering the binomial expansion of (1 )nx+  and using the result of (a),  

evaluate 20 20 20 20 20
0 1 2 19 202 3 20 21C C C C C+ + + + + . 

(7 marks) 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

END OF PAPER 


