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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  
    

***********************************************************************  
 
Section A  (31 marks) 
1. The coefficient of 2x  in the expansion of (1 3 )nx  is  135 , where  n  is a positive integer.   

 (a) Find the value of  n . 
 (b) Find the coefficient of 3x  in the expansion of (1 3 )nx  . 

                  (4 marks)  
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2. In the expansion of 
2(1 ) (1 2 )nax x  , the coefficients of  x  and 2x  are  16  and  109 

respectively.  Find the values of  n . 
                  (5 marks) 
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3. Using mathematical induction, prove that 
2 2

4 2

1

( 1) (2 1)(5 )
2

n

k

n n nk k


 
   for all positive 

integers  n . 
                  (5 marks) 
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4. Determine whether 2

3sin
2( )

2 3

x
f x

x

  
 





 is an odd function, an even function or neither of 

them.  
                  (3 marks) 
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5. Prove that  sin 1 sin 1 2 1 cot
csc cot csc cot

 
   

   
 . 

                  (3 marks) 

                       

                       

                       

                       

                       

                       

                       

                       

                       

                       

                       

                       

                       
 
6. Simplify        sin 180 sec 270 cos 360 csc 270           .  

                  (3 marks) 
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7. Evaluate the following limits. 

 (a) 
2

5

25lim
5 25x

x
x




   (b) 
4

0

1lim
sin

2

x

x

e
x

    (c) 
2

1lim
3 9x x x x  
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Section B  (19 marks) 
8. (a) Prove that  cos 3x = 4 cos3 x  3 cos x . 
                  (3 marks) 

 (b) Prove that 
cos3

sin 3 cos34
sin coscos

4

x
x x
x xx

     
   

 

 . 

                  (2 marks) 

 (c) Solve the equation sin 3 cos3 2
sin cos

x x
x x


 


 , where 3
2 4

x 
  . 

                  (4 marks) 
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9. (a) (i) Show that       1 1 2 2n n n n n na b a b a b ab a b          , where  a  and  b  are 

real numbers. 

  (ii) Let  1 2cosx
x

    , where    k  and  x  is a non-zero real number.  

Suppose  1 2cosk
kx k

x
     and   1

1

1 2cos 1k
kx k

x


     for a positive 

integer  k .  Using (i), show that   2
2

1 2cos 2k
kx k

x


     . 

                  (4 marks) 
 

 (b) It is given that  1 2cosn
nx n

x
    .  Prove, by mathematical induction, that  

     3 5 2 1
3 5 2 1

1 1 1 1 sin 2. . . . . .
sin

n
n

nx x x x
x x x x




             
 

  for all positive integers  n , where    k . 
                  (6 marks) 
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END OF PAPER 


