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SPECIALIST MATHEMATICS 

 

Units 3 & 4 – Written examination 2  
 

 

2024 Trial Examination 

 

SOLUTIONS 
 

 

SECTION A 

 

Question 1  

D 

  

Explanation:   

 

“For      here exists a prime number of the form:           is false, since:   

        (   )(   )  so          has factors           (   )(   ) 
therefore cannot be prime. 

 

Question 2  

A 

  

Explanation:   

 

    

                            is an even number. 

 

    

 

If           

     (  )         

(  )      (     ), which is even 

 



2024 SPECIALIST MATHEMATICS EXAM 2 

 TSSM 2024                                                                                                                                                           Page 2 of 19 

 

If          

     (    )           

(    )        (        ), which is also even 

 

Question 3 

B 

 

Explanation:   

 ( )  
  

√     
    

 

As     ,  ( )  
  

 
     

 

So, the equation of the horizontal asymptote is     

 

Question 4 

D 

  

Explanation:   

The table of values is: 

 

 

 

 

 

 

 

 

 

 

Question 5 

C 

  

Explanation:   

 

Consider the graphs of the functions:  

Check the graph of          and             on your CAS. 

There are   intersection points every     
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Question 6 

B 

  

Explanation:   

       ((    )       (
 

  
)   

 

For        ((    )  to be defined,           

         

        

      
 

For      (
 

  
)  to be defined,    

 

  
   

   
 

 
   

   
 

 
   

 

 
 

 

*     +  {   
 

 
   

 

 
}  {

 

 
    } 

  ,
 

 
  - 

 

 

Question 7 

B 

 

       

     
 

 
 

     
 

√    
 

     
 

√    
 

                

   
 

√    
 

 

√    
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Question 8 

B 

  

Explanation:   

 

  ̅      .
 

 
/   

√   √    .
 

 
/      .

 

 
/   

  ̅√       .
 

 
/      .

 

 
/      .

 

 
/ 

    .
 

 
/   (

 

 
 
√ 

 
 ) 

    √   

 

 

Question 9 

C 

 

Explanation:   

   ⃑⃑⃑⃑  ⃑    
 

 ,   ⃑⃑⃑⃑  ⃑    
 
   

 
=  

 
 √  

 
 

  √  

   ⃑⃑⃑⃑  ⃑   ⃑⃑⃑⃑  ⃑  .  
 
/  (  

 
 √  

 
*     

 

 

Question 10 

A 

 

Explanation:   

 
 
       

 
  

 

 
(
 

 
(   

 
   

 
  
 
*)   

 

 
(   

 
   

 
  
 
* 

 
 
       

 
  
 
 . 

 
       

 
/ 

 . 
 
  
 
/  

 

 
(   

 
   

 
  
 
* 

 
 

 
(  
 
   

 
    

 
*   

 
 

 
 

 
 
   

 
   

 

    
 

 

 

 

 

  ° 

𝐶 

𝐵 𝐴 
𝐴𝐵⃑⃑⃑⃑  ⃑   𝑖

 
 

𝐵𝐶⃑⃑⃑⃑  ⃑   𝑖
 
 √ 𝑗

 
 

𝐴𝐶⃑⃑⃑⃑  ⃑  𝑖
 
 √ 𝑗
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Question 11 

D 

 

Explanation:   

    
 
  (  

 
  
 
   

 
*     and     

 
  (  

 
  
 
   

 
*     

Cartesian equation of               

Cartesian equation of               

Add the equations: 

    

So,           

       

Let         

       

  
   

 
 

          
   

 
     

 
 
   

 
   

 
  ( 

 
 
 

 
 
 
* ,     

 

Question 12 

A 

 

Explanation:   

∫(      )   where           and  
  

  
   

∫ 
  

  
      ∫ 

  

  
   

            
  

  
   

∫(      )           ∫ (
 

    
*    

         
 

 
    (   

 )    
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Question 13 

B 

  

Explanation:   

 

  
  

  
 (      )        

   ∫
   

      
   

 

       (      )    
 

       (       )    
 

        ( ) 
       (      )       ( ) 
 

       (
      

 
* 

 

              
           

              

 ( )  (     )         
 

Question 14 

D 

  

Explanation:   

 

  
 

  
(
 

 
  *  (    )        

 

 
   ∫(    )   

 

           
(  )     ( )    
      

            

     (    ) 

    √(    ) 
        

   √(    ) 
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  √(    ) 

  

  
 

 

 √(    )
 

  
 

 
     .

 

 
/ 

         
           
          
 (   )       (  )          
 

Question 15 

D 

 

Explanation:   

 ( )        ( )   ,  ( )        ( )   .  

        

 ( )    ( )    ( ) 
             

   ( )       ( )      ( ) 
             

  (   )     (  
   

√  
)       

 

 

Question 16 

B 

  

Explanation:   

  (
  

 

√ 

   
 

 

√ 

)       

  (  
 

 

√ 

)       

 

 

 

√ 

       

 

√ 
        

       

So,    days. 
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Question 17 

C 

 

Explanation:   

The chance that sample statistic is more extreme than the one observed is known the  

         
 

Question 18 

C 

  

Explanation:   

  
 
( )         

 
        

 
 

 
 
( )         

 
        

 
  
 

 

 
 
( )        

 
       

 
  
 
  
 
   

 
 

  
 
  
 
  
 
   

 
 

 
 
   

 
   

 
 

 
 
( )  (       ) 

 
 (        ) 

 
 

 
 
( )  (       ) 

 
 (        ) 

 
 

 
 
( )   

 
   

 
 

| 
 
( )|  √    √       

 

 

Question 19 

B 

  

Explanation:   

 ( )  ∫ √(
 

(     ) 
*
 

 (     )   
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Question 20 

D 

  

Explanation:   

 

 
 
( )      

 
 (            ) 

 
 

 
 
( )     

 
 (        ) 

 
 

Projectile lands when                

         
 
 
(     )     

 
 (       ) 

 
 

     
      

  
 

    °    
 

 

 

SECTION B 

 

Question 1 (12 marks) 

 

a. (1 mark) 

 

Answer:   

         

1A 

 

b. (1 mark) 

 

Answer:   

              

1A 

c. (2 marks) 

 

Answer:  
  

  ⁄                    

  
  ⁄    

 

      
     

1W 

 

  
  ⁄  

    

      
 

  

    
 

1A 
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d. (3 marks) 

 

Answer:   

  
  ⁄  

  

    
 

∫
 

 
   ∫

 

    
   

           (|    |)    

1W 

           

              (|    |)    

                   

      (
    

    
*      (

 

 
* 

1W 

           (|    |)      (
 

 
* 

          (
(    ) 

 
) 

  
(    ) 

 
 
 

 
(    )  

1A 

 

e. (3 marks) 

 

Answer:   

  
 

 
(    )  

  

  
 
 

 
(    )      

     

1W 

 (  )  
 

 
(     )       

 (  )               

1W 

                      
   

   
       

1A 
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f. (2 marks) 

 

Answer:   

  

  
     

  

  
    

1W 

 

  

  
 
  

  
 
  

  
  

 

  
    

 

 
      

1A 

 

 

Question 2 (10 marks)  

  ⃑⃑⃑⃑  ⃑   
 
   

 
   

 
  
 

 ,    ⃑⃑ ⃑⃑  ⃑   
 
    

 
  
 
   

 
  

a. (1 mark) 

 

Answer:   

  ⃑⃑⃑⃑  ⃑    ⃑⃑⃑⃑  ⃑    ⃑⃑ ⃑⃑  ⃑  ( 
 
   

 
  
 
* + (   

 
  
 
   

 
*    

 
  
 
   

 
  

1A 

 

b. (2 marks) 

 

Answer:   

 
 
( )   

 
  . 

 
  
 
/      

 
 
( )  (  

 
   

 
  
 
*   (  

 
  
 
   

 
* 

1W 

When     

 
 
( )  (  

 
   

 
  
 
*   (  

 
  
 
   

 
*     

 
   

 
   

 
 

So,   (      ) is on the line containing the points   and  . 

1A 
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c. (2 marks) 

 

Answer:   

  (      ) 

 
 
( )  ( 

 
   

 
  
 
*   (   

 
   

 
   

 
*      

 

1W, 1A 

 

d. (2 marks) 

 

Answer:   

                   

  (       ) 

         ( ) 

      ( ) 

 

  (      ) 

          ( ) 

       ( ) 

1W 

 

( )  ( )  

      

    

     

1A 

 

e. (3 marks) 

 

Answer:   

  (      ) 

Use the cross product to find the normal to the plane containing points   and    

  ⃑⃑⃑⃑  ⃑   
 
   

 
   

 
  
 

 ,    ⃑⃑ ⃑⃑  ⃑   
 
    

 
  
 
   

 
  

  ⃑⃑⃑⃑  ⃑    ⃑⃑ ⃑⃑  ⃑  (   ) 
 
 (    ) 

 
 (    ) 

 
 

 
 
   

 
   

 
   

 
 

1W 
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 ̂
 
 

 

√  
(  
 
   

 
   

 
*  

√ 

  
(  
 
   

 
   

 
* 

  ⃑⃑⃑⃑  ⃑    ⃑⃑⃑⃑  ⃑    ⃑⃑⃑⃑  ⃑  ( 
 
   

 
  
 
* + (  

 
   

 
  
 
*    

 
   

 
   

 
  

1W 

  ⃑⃑⃑⃑  ⃑       
 
 
√ 

 
. ̂
 
/ 

|  ⃑⃑⃑⃑  ⃑       
 
|  

√ 

 
 

1A 

 

Question 3 (11 marks) 

 

a. (2 marks) 

 

Answer:   

 ̅     
 

√ 
 

 

√  
 

1W 

        
 

√  
 

 

               months 

1A 

 

 

b. (2 marks) 

 

Answer:   

   (    )     (   
     

 

√  

)     (        )       

1W, 1A 

 

c. (1 mark) 

 

Answer:   

 

        

        
 

1A 
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d. (2 marks) 

 

 

   
     

 

√  

        

1W 

   (        )        

              
 

 1A 

 

e. (1 mark) 

 

Answer:   

 

Since            Accept    

1A 

 

f. (3 marks) 

 

Answer:   

 

   (    )     (   
     

 

√ 

)       

1W 
 

 

√ 

       

 
 

 

√ 

       

1W 

 

√       

     batteries. 

 

1A 
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Question 4 (12 marks)  

 

a. (3 marks) 

 

Answer:   

            ( ) 

1W 

     
 
    .

 

 
/   √    .

 

 
/       

    √     .
 

 
 
 

 
/   √    (

  

 
*        

    √    (
  

 
 
 

 
*   √    (

  

 
*   √    ( 

  

 
*        

    √    (
  

 
 
 

 
*   √    (

  

 
*   √    . 

 

 
/       

1W, 1A 

 

 

b. (3 marks) 

 

Answer:   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2W, 1A 

 

 

 

 

 

 

 

 

𝑧   √ 𝑐𝑖𝑠 .
𝜋

 
/     𝑖 

  

 

 𝐼𝑚 𝑧 

Re z 

𝑧   √ 𝑐𝑖𝑠 (
 𝜋

 
*      𝑖 

  

 

𝑧   √ 𝑐𝑖𝑠 ( 
 𝜋

 
*

     𝑖 

  

𝑧   √ 𝑐𝑖𝑠 . 
𝜋

 
/     𝑖 

  

 

 √  

  

 

  √  

  

 

 √  

  

 

  √  
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c. (2 marks) 

 

Answer:   

Equation    
                
(      )(      )    

          

1A 

Equation    
                  
(      )(      )    

          

 1A 

 

d. (2 marks) 

 

Answer:   

        

1A 

| |   √  
 

1A 

 

e. (2 marks) 

 

Answer:   

(      )      

1A 

        
        
        
        

1A 
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Question 5 (15 marks)  

 

a. (2 marks) 

 

             ( )  
   

    
 

  intercept: (   ) 
  intercept: (    ) 

2A 

 

b. (2 marks) 

 

 ( )  
   

    
 

Stationary points:   ( )  
 (       )

(    ) 
   

          

     √  

(   √  
 √   

 
)  (   √  

√   

 
) 

1W 

 

Range of   ,
 √   

 
  
√   

 
- 

1A 

 

c. (2 marks) 

 

   ( )  
 (              )

(    ) 
   

         

1W 

  (      )       

1A 
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d. (2 marks) 

 

∫(
   

    
*   ∫.

 

    
/   ∫(

 

    
*    

 

 
 

 
∫(

  

    
*    ∫(

 

    
*   

1W 

 
 

 
    ( 

   )        .
 

 
/    

1A 

 

e. (2 marks) 

       intersects    ( ) at (     ) and (4,0) and (   
 

 
) 

Area bound: 

 *(
  

  
 
  

 
)  (

 

 
    ( 

   )        .
 

 
/*+

 
  

 

 *(
 

 
    ( 

   )        .
 

 
/*  (

  

  
 
  

 
)+
 
 

 

1W 

 (
 

  
 
 

 
*  (

 

 
    ( )      

  (
 

 
**  ((

 

  
 
 

 
*  (

 

 
    ( )      

  ( 
 

 
**) 

 (
 

 
    (  )      

  ( )*  (
 

 
 
  

 
*  ((

 

 
    ( )      

  (
 

 
**  (

 

  
 
 

 
*) 

 

 ( 
  

  
       (

 

 
*)  (

 

 
    ( )      

  (
 

 
*    

 

  
* 

 

     ( )      
  (

 

 
*    

 

  
 

1A 
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f. (3 marks) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 shape, 1 POI, 1 straight line with points of intersection 

 

3 marks 

 

g. (2 marks) 

    ∫ (
   

    
*
 

  
 

 

 
   

  
 
 

 
 

    ∫ (
   

    
*
 

  
 

 

 
.      .

 
 //  

 
 
(    ) 

 (    )
   

1W 

.      .
 
 //  

 
 
(    ) 

 (    )
   

   

  
 
 

 
 

    

1A 

 

 

 

 

y 

x 

(     ) 

(    ) 

(   ) 

𝑥   𝑦    

𝑓(𝑥)  
𝑥   

𝑥   
 

(          ) 

(   
 

 
) 


