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SPECIALIST MATHEMATICS 

 

Written examination 1  
 

 

2024 Trial Examination 

 

SOLUTIONS 
 
 

Question 1 (4 marks) 

   

Answer:  

 

              

             
So,   is divisible for the smallest Natural number. 

1 W 

Assume the proposition is true for            
So,               is divisible by 6. 

                 

1 W 

Test the proposition for              
              

        

           

         

         

1 W 

Since        has a common factor of 6         must be divisible by  . 

Since                     are all divisible by 6    must be divisible by  . 

 

1 A 
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Question 2 (5 marks) 

a. (1 mark) 

        (
 

 
) 

      ̅      ( 
 

 
) 

1 A 
 

 

b. (2 marks) 

           

        (
 

 
)  √    

        ( 
 

 
)  √    

           √       √     
1 W 

     √      

    √       

 

1 A 

 

 

c. (2 marks) 

                

       √         √       

    √       √          

So,   √    is a root of                 

                 √       √       
1 W 

 

Roots are    √        √    

        √      √     

     √   √         
 

1 A 
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Question 3 (4 marks) 

              

 

  
              

 

  
    

       
  

  
        

  

  
 

  

  
   

  

  
                    

 

  

  
 

       

         
 

1 W 

 

              

When     

           

           

         
 

 
 

Point on curve is  
 

 
    

1 W 

  

  
 

   (
 
 )

  
 
     (

 
 )   

   

 

Gradient of normal is:  
 

 
 

1 W 

   
 

 
    

Sub. in  
 

 
    

   
 

 
  

  

 
 

1 A 
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Question 4 (3 marks) 

 

Answer:   

 ̅     

    ̅  
 

√ 
 

                   

1 W 

 

    
      

 

√ 

 

1 W 

 

√ 
   

√    

     

   strips of turf were sampled. 

1 A 

 

Question 5 (4 marks) 

 

a.  

  
  

    
 

  
          

    
 

    
  

    
 

    
  

          
 

1 W 

 

Vertical asymptotes:          

Oblique asymptote:     
1 A 
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b.  

The only intercept on   
  

    
  is at       

1 A 

 

c.  

The graph crosses the asymptote      at      . Tammy is correct. 
1 A 

 

 

Question 6 (4 marks) 

 

a.  

  

  
 

 

 
         

∫ (
 

      
)   ∫      

 

      
 

 

 
 

 

   
 

1 W 

∫ (
 

 
 

 

   
)   ∫      

                      

        

                    

    

                    

     (
 

   
)    

1 W 

 

   
  

 
  

        
 
  

    
 
    

 
  

    
 
    

 
  

     
 
     

 
  

  
  

 
 

   
 
 

   
 

   
 
 

 

1 A 
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b.  

    
 

   
 
 

 

As         

        
1 A 

 

 

Question 7 (8 marks) 

a.  

For a suitable domain,            and          are equivalent. 
1 A 

 

b.  

                                 
 

 
 

1 A 

 

c.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Area A 

∫        

 
 

 

 

 

             ]
 

 
 

 

1 W 

 

 

𝑦 

𝑦       𝑥 

      

𝑥 

   
𝜋

 
  

𝐴𝑟𝑒𝑎 𝐴 

𝐴𝑟𝑒𝑎 𝐵 
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      √   

1 W 

 

Area B 

 
 

 
        √   

 
 

 
 

 

 
        

1 A 

 

d.  

    ∫        

 
 

 

 

 

    ∫ (     )   

 
 

 

 

1 W 

    ∫ (       )   

 
 

 

 

 

         ]
 

 
 

 

1 W 

  (   
 

 
 

 

 
       ) 

 

     
 

 
  

1 A 
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Question 8 (8 marks) 

                                

 

a.  

   ⃗⃗⃗⃗  ⃗     ⃗⃗ ⃗⃗  ⃗     ⃗⃗ ⃗⃗  ⃗ 

   
 

  
 

  
 

  

1 A 

  ⃗⃗⃗⃗  ⃗     ⃗⃗ ⃗⃗  ⃗     ⃗⃗⃗⃗  ⃗ 

  
 

   
 

   
 

  

1 A 

b.  

  ⃗⃗⃗⃗  ⃗    ⃗⃗⃗⃗  ⃗          
 

       
 

       
 

   
 

   
 

  
 

 

 
 

   
 

   
 

  
 

  is normal to the plane. 

1 W, 1 A 

 

c.  

 
 
̂  

 

√ 
(  

 
   

 
  

 
)   

1 A 

 

d.  

Use any point on the plane, say    and  
 
  

  ⃗⃗⃗⃗  ⃗   
 

  
 

  
 

   
 

 

Now consider a general point on the plane, say    

  ⃗⃗⃗⃗⃗⃗   
 

   
 

   
 

   
 

 

  ⃗⃗ ⃗⃗  ⃗  
 

   

1 W 

  
 

  
 
   

 
   

 
 
 
 

  
 
  
 

 

(  
 

   
 

   
 
)  (  

 
   

 
  

 
)  ( 

 
  

 
   

 
)  (  

 
   

 
  

 
) 

1 W 

               

           

         
1 A 


