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SPECIALIST MATHEMATICS 

 

Written examination 1  
 

 

(TSSM’s 2015 trial exam updated for the current study design) 

 

SOLUTIONS 
 

Question 1 (6  marks) 

 

a. | 
 
|  √(   √  )

 
    √      √   

Now 

(   √  )
 

      √             √    

Therefore  

| 
 
|     √   

2 marks 

 

b. Let θ be the angle between  
 

 and  
 

. 

Then  
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| | 
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     √   
 

 

 
 

Therefore  

 

        
 

 
  

 

 
 

2 marks 

c. The resolute vector of  
 

 in the direction of  
 

 is 

| 
 
|    (

 

 
)  

 
̂  

   √  

 
   

 
  

 
   

 
  

2 marks 
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Question 2 (5 marks) 

a.   

 
                    

            
 

4 marks  

 

b.                 
 

1 mark  

 

Question 3 (7 marks) 

a.                               

                              

 
  

  
 

  

  
 

              

  
 

             

  
   

2 marks  

 

b. Domain:                       Range:                                                                                   1 mark 

 

c. The equation of the asymptote:   
 

 
                                                                             1 mark 
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Graph  1 mark 

Asymptote  1 mark 

x-int  1 mark 

 

Question 4 (3 marks) 

a.  ( 
 

 
)    

  

 
   

 

 
   

  

 
         

 

 
 is a root of     .                      1 mark 

 

b. According to the result of Part a,         is a factor of     . 

                              

                                                           
                                                               

The other roots of       are  

                         √      
  

 
       and       √     

  

 
        

2 marks  

 

Question 5 (4 marks) 

a. Differentiate the equation of the curve,            
 

 
. 

The gradient of the tangent at P:    
 

 √ 
 

 

√ 
.                                                         1 mark 

 

b.          
 

√ 
,               

 √ 

   
. 

        
       

         
 

 

√ 

  
 

 

 
 √ 

   
         

Therefore      since          .                                                                         3 mark 
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Question 6 (5 marks) 

a.                                  .                                                      1 mark 

 

b. ∫
       

         
   ∫

       

         
    

 

 
∫

 

        
           

Let          . Then ∫
       

         
    

 

 
∫

 

                                                         2 marks 

 

c. When   
 

 
           

 

 
 

             
 

 
           

 

√ 
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∫
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+  

√ 

 

 
 

  √ 

 
 .                                      2 marks 

 

 

Question 7 (4) 

a. ∫
           

         ∫                                      .                       2 marks 

 

b. Area= ∫     
 

 
                    

                                                                  2 marks 

 

 

 

 

Question 8 (6 marks) 

a.               .                               1 mark 

 

b. ∫
 

      
   ∫

 

 
 

 

   
 

 

 
    

 

 
     

   

 
                                                            2 marks 

 

c.  ∫ (  
 

√     
)
  

 
 

    ∫    
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   ∫
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    ∫
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                                                      3 marks 


