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SPECIALIST MATHEMATICS 

 

Written examination 2  
 

 

2023 Trial Examination 

 

SOLUTIONS 
 

 

SECTION A 

 

Question 1  

 

B 

  

Explanation:   

 

            

        
 

  
  

 
        

 

 

 

Question 2  

 

E 

  

Explanation:   

 

   | | is not differentiable at the point       due to the function being non-smooth at this point 

 

 

The gradient of     | | approaches    from the left and    from the right as   approaches    
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Question 3 

 

C 

 

Explanation:   

 

         

      
 

 
  

Using Pythagoras’ theorem: 

     
√   

 
                        

√   

 
 (third quadrant). 

                  
√   

 
 ( 

 

 
*   

√   

 
       ( 

√   

 
)  ( 

 

 
*  

√   

 
 

       
  

√  
       

  

√  
  

 

 

 

Question 4 

 

B 

  

Explanation:   

 

For        (√   )   o be defined,    √      

Check the graph of        (√   )   on your CAS. 

This will occur when         

This will result in      
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Question 5 

 

E 

  

Explanation:   

 

                              
 
 

 
    

Let           
 
 

 
   

 

The inverse is           
 
 

 
    

 

 

 
    (

 

  
)  

   (   (
 

  
) )

  

 

 

Question 6 

 

D 

  

Explanation:   

 

                                        

                          

                      

                 

     

                         

                       

                    

               
 



2023 SPECIALIST MATHEMATICS EXAM 2 

 TSSM 2023                                                                                                                                                           Page 4 of 21 

 

Question 7 

 

D 

  

Explanation:   

 

Which statement relating to             and             is untrue? 

 

A. The magnitude of   is   units. 

| |  √      √    

B. The dot product of the two vectors is   . 

                                    

C. The angle between the two vectors is closest to     . 

         √               

D. The cross product of the two vectors is        . 

             FALSE 

E. The two vectors are neither parallel nor perpendicular. 

               
 

 

Question 8 

 

E 

  

Explanation:   

 

            √              

      √      
 

 
 

 

      √      
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Question 9 

 

B 

  

Explanation:   

 

                                is: 

 

  ⃑⃑⃑⃑  ⃑           ⃑⃑⃑⃑  ⃑         
 

  ⃑⃑⃑⃑  ⃑    ⃑⃑⃑⃑  ⃑        

 

Select any point in plane, say P 

 

                       
 

        

 

Question 10 

 

B 

  

Explanation:   

 

  

  
             

  
 

    
∫

    

           
   

 

  
 

    
                    

 

  
 

    
                          

 

   
 

    
             

 

  
 

    
    (

           

      
* 
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Question 11 

 

C 

  

Explanation:   

 

Proof by contradiction. 

1. Assume the original statement is true. (In this case.) 

2. That assumption leads to a mathematical inconsistency. 

3. The original assumption must be false. 

 

Question 12 

 

E 

  

Explanation:   

 

Statement B is not the converse of statement A. The converse of statement A is: 

Given   is the internal angle at    in the right-angled triangle    , then      
 

 
 . 

 

 

Question 13 

 

D 

  

Explanation:   

 

                         

 

      ∫    √   (     )
 
 

 

 

 

 

  ∫        √   (     )
 
 

 

 

 

 

Use CAS 
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Question 14 

  

B  

 

Explanation:   

 

∫
     

     
    

 
 

 

 

 

Let        

 
  

  
        

 

 ∫                    
√ 

 

 

 

 ∫ (   
  

  
 *      

√ 

 

 

 

 ∫           
√ 

 

 

 

 

Question 15 

 

D 

  

Explanation:   

 

      

 

 

  
(
 

 
  *      

 

 

 
   ∫        

 

            
 

When         
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(Reject      since particle’s initial velocity is positive and it has turned around.) 

 

 

Question 16 

 

B 

  

Explanation:   

 

                ,                 ,        

 

                      

 

                                 

 

          

 

               
     

√  
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Question 17 

 

C 

  

Explanation:   

 

  (
    

 

√  

   
   
 

√  

)       

 

  (  
   
 

√  

)        

 

   
 

√  

         

 

        

 

 

Question 18 

 

A 

  

Explanation:   

 

      √    (
 

   
*   

 

     
 

√ 
  (

 

      
*   

 

       
 
                

 

       
 
                 

 

|    |  √(
 

√ 
*
 

 (
 

      
*
 

   

 

Solve on CAS.            
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Question 19 

 

D 

  

Explanation:   

 

  *
 

 
  +                       

 

      ∫          
 

 
 

   

 

Solve on CAS. 

 

    
 

 

Question 20 

 

A 

  

Explanation:   

 

           
 

                                
 

                                         
 

                      
 

Solve on CAS. 
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SECTION B 

 

Question 1 (10 marks) 

 

a. (1 mark) 

 

Answer:   

       

1A 

 

b. (2 marks) 

 

Answer:   

 

               

 

                          

1W 

         
 

             

1A 

 

 

c. (2 marks) 

 

Answer:   

 

               

 

                       

1W 

                        

 

Equating coefficients: 

1A 

                                     

          

1A 
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d. (2 marks) 

      i.  

Answer:  

 

                
 

                    
 

          

1A 

The four roots lie symmetrically in a circle. 

 

       
                
                 
                

1A 

 

 ii. (3 marks) 

 

Answer:  

 

Consider the first root        
         

       
 

Relevant angle in first quadrant is   
 

 
   

1W 

       √     (
 

 
  ) 

1W 

                √           
 

                 √     (
  

 
  * 

 

                √            √          

1A 

 

  

  

  
𝜃 

𝜋

 
 𝜃 
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Question 2 (9 marks) 

 

a. (3 marks) 

 

Answer:  

 
                    
 

                      

 

                          
 

     
1W 

                    
 
                       

 
                       
 

     
 

                        
1W 

                  
 

              
 

(
   

 
*

 

         

 

      

 
      

1A 

b. (3 marks) 

 

Answer:  

 
                    
 

 

|    |  √                 

 

 

 √         

1W 
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|    |     √          ,   
 

 
, 
  

 
, 
  

 
, … so,   

       

 
     

 

|    |     √          ,         , … so,          

 

1W, 1A 

 

 

c. (3 marks) 

 

Answer:  

 
                                              
 

                     

1W 
            
 

       or        

1W 

    
 

 
       

  

 
     

1A 

 

Question 3 (13 marks) 

 

a. (1 mark) 

 

Answer:  

           

                 

1A 

 

b. (3 marks) 

 

Answer:  

 

 ̅      
 

√ 
 

 

√  
 

1W 

          
 

√  
 

1W 

                     
 

1A 
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c. (2 marks) 

 

Answer:  

 

     ̅          (   
       

 

√  

)        

1W, 1A 

 

d. (3 marks) 

 

Answer:  

 

i. 

           

           

1A 

ii. 

 

   
       

 

√  

         

                      

Since            Reject    

1W, 1A 

e. (3 marks) 

 

Answer:  

 

                       

                           

                
 

 

1A 

 

   
       

   
        

                      
Use CAS 

Binomial PD with                    

The chance that exactly 2 pinbolts are longer than       is        

1W, 1A 
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Question 4 (12 marks) 

 

a. (2 marks) 

 

Answer:  

                

1W 

  
 

 
       

  
 

 
               

            
 

The particle falls          

1A 

 

 

b. (5 marks) 

 

Answer:  

 

         
 

  ∫           

1W 

 

   
 

 
           

 

  
 

 
         

1W 

  ∫(
 

 
        *    

 

  
 

 
            

 

  
 

 
          

1W 
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Solve on CAS. 

 

        

1A 

 

       
 

 
                                  

1A 

 

c. (5 marks) 

 

Answer:  

 

            
 

  ∫(
 

         
*    

1W 

 

Solve on CAS. 

 

        |      |            
 

        
 

        |      |            
 

          
 

       |      |                  

1W 

 

    (
         

  
        )       

 

                        
 

  ∫(                     )   
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1W 

                                      
 

Solve on CAS.                

1W 

 

                                                 

1A 

 

Question 5 (16 marks) 

 

a. (1 mark) 

 

Answer:  

                 
   

√    
 

 

       

 

         

1A 

b. (2 marks) 

 

Answer:  

 

   intercept 

 
   

√    
   

 

     
 

       

1A 

   intercept 

 

     
   

√    
 

 

 
                  

 

 
  

1A 
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c. (2 marks) 

 

Answer:  

 

     
   

√    
 

      
   

√       
 

1W 

For         ,       and √          

 

So, 
   

√       
   

1A 

 

 

 

d. (2 marks) 

 

Answer:  

 

This will occur at the inflection point. 

Use CAS. 

     
   

√    
 

 

      
   

√       
 

 

       
           

      √       
   

          

1W 

(    √  )(    √ )     

 

Reject    √  

 

     √          
 

                 

1A 

 

 

 



2023 SPECIALIST MATHEMATICS EXAM 2 

 TSSM 2023                                                                                                                                                           Page 20 of 21 

 

e. (3 marks) 

Answer:  

 

∫   
   

√    

 

  

    

 

 ∫  (
 

√    
*

 

  

   ∫  (
 

√    
*

 

  

   

 

Let                                 
  

  
     ∫  (

 
 

 
 

  

  

√ 
)

 

 
   ∫  (

 

√    
)

 

  
   

 

  
 

 
∫  (  

 
 *

 

 

   ∫  (
 

√    
*

 

  

   

1W 

 [  
 
 ]

 
 

 *     (
 

 
)+

 
  

 

1W 

    √                ( 
 

 
* 

 

    √  
 

 
                                                                                                                                           1A 

 

 

f. (3 marks) 

 

Answer:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Shape 1A, Intercepts 1A, Asymptotes 1A, 

       

   
 

 
  

y 

x 

𝑥    

𝑥     

𝑓 𝑥  
𝑥   

√  𝑥 
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g. (1 mark) 

 

Answer:  

 
 

     
 

 

          
 

 

      
 

 

      
  

 1A 

 

h. (2 marks) 

 

Answer:  

 

 

    ∫ (
   

√    
*
  

  

    

 

  ∫
      

    

 

  

    

 

 

  ∫
       

    

 

  

    

 

  ∫ (
    

    
  *

 

  

    

 

  ∫ (
  

    
 

 

      
 

 

      
  *

 

  

    

1W 

 

  [            
 

 
    (

   

   
*   ]

 
  

 

 

  (         
 

 
    (

 

 
*              

 

 
    (

 

 
*       * 

 

  (     (
 

 
*  

 

 
         * 

1A 

 

1 + 2 + 2 + 2 + 3 + 3 + 1 + 2 = 16 marks 

 

 

 


