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INSTRUCTIONS 

1. After the announcement of the start of the examination, 
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2. Answer ALL questions.  Write your answers in the 
spaces provided in this Question-Answer Book. 
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mark the question number box on each sheet. 

4. Unless otherwise specified, all working must be clearly 
shown. 

5. Unless otherwise specified, numerical answers must be 
exact. 
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Answers written in the margins will not be marked. 

1. (a) Rationalize the denominator of 2
2

x
x x


 

 . 

 (b) Using the result of (a), find the value of 
3

1

2 2
12x

x x
xx x

  
    

  .   

    (5 marks) 
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Answers written in the margins will not be marked. 

2. In the expansion of  
251 2 nx x

x
   
 

, the constant term is  2 110 . 

 (a) Find the value of  n . 

 (b) Find the coefficient of 1
x

 . 

    (5 marks) 
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Answers written in the margins will not be marked. 

3. The sum of the coefficients of  x  and  x2  in the expansion of  (1 – 3x)n  is  117 , where  n  is 
a positive integer. 

 (a) Find the value of  n . 
 (b) Find the coefficient of  x4 . 
    (5 marks) 
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Answers written in the margins will not be marked. 

4. Prove, by mathematical induction, that  

   1 1 1 1 (3 5)
1 3 2 4 3 5 ( 2) 4 ( 1) ( 2)

n n
n n n n


    

     
 

 for all positive integers  n . 
    (5 marks) 
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Answers written in the margins will not be marked. 

5. (a) Prove, by mathematical induction, that 

     2 2 2 2 ( 1) ( 2) (3 1)1 2 2 3 3 4 . . . 1
12

n n n nn n   
           

  for all positive integers  n .  
    (5 marks) 
 (b) Hence, find the value of each of the following expressions. 
  (i) 12  2 + 22  3 + 32  4 + … + 152  16 
  (ii) 162 17 + 172  18 + 182  19 + … + 362  37 
    (4 marks) 
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Answers written in the margins will not be marked. 

6. Prove that 2sin tan 2 sec sin
csc cot csc cot

 
    

   
 . 

    (4 marks) 
                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

 
END OF PAPER 


