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MATHEMATICAL METHODS 

 

Units 3 & 4 – Written examination 2  
 

 

2024 Trial Examination 

 

SOLUTIONS 
 

SECTION 1:  Multiple-choice questions (1 mark each) 

 

Question 1  

 

Answer: D 

 

Explanation:  

 

Period 
 

 
, Range   

 

 

 

Question 2  

 

Answer: C 

 

Explanation:  

 

For a unique solution require 
 

 
 

 

   
 

         
(   )(   )    
Hence     *    + 
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Question 3  

 

Answer: C 

 

Explanation:  

 

∫  ( )
 

 

    (∫  ( )
 

 

   ∫  ( )
 

 

  ) 

  (    )     
 

 

 

Question 4 

 

Answer: C 

 

Explanation:  

 

Two successive stationary points are adjacent local maxima and minima. The horizontal distance 

is half a period  
 

 
, the vertical distance is    

Hence          √(  )  .
 

 
/
 

 

 

 

 

Question 5 

 

Answer: D 

 

Explanation:  

 

    (   )     ( )     ( ) 
 ,    )    * + 
 ,    )  (   ) 
 

 

 

Question 6 

 

Answer: C 

 

Explanation:  

 

The graph is a polynomial of order 4. 
   

    will be of order 2. This can have up to 2 solutions, 

hence a maximum of two points of inflection. 
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Question 7 

 

Answer: D 

 

Explanation:  

 

  (   )    (   )      (   )    (   )        (   ) 

     
 

   
 

 

     
 

   
   

(   )(     )
 

 

 

Question 8 

 

Answer: B 

 

Explanation:  

 

Look for  (  )   ( ) 

   .  
 

 
/      ( ) which is even. 

 

 

Question 9 

 

Answer: A 

 

Explanation:  

 

Find when gradient of curve is equal to gradient of tangent passing through (0, 0) 
  

  
      

 ( )   ( )

   
      

               
       
     
 

Check which passes through  , not just parallel. 

 

At              (   )   

At            (     ) 

 ( )    

 (  )     

Hence at both      
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Question 10 

 

Answer: A 

 

Explanation:  

 

Use CAS 

 
 

 

 

 

 

Question 11 

 

Answer: D 

 

Explanation:  

 

∫      
 

 

     

   
  

   
 

 

 

Question 12 

 

Answer: B 

 

Explanation:  

 

                 
      
 

 ( )  (     )  (      )  (     )  (      ) 
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Question 13 

 

Answer: A 

 

Explanation:  

 

√
         

 
     

  
  

 
         

 

 

 

Question 14 

 

Answer: D 

 

Explanation:  

 

Look for graph that is a reflection through the line    . 

 

 

 

Question 15 

 

Answer: A 

 

Explanation:  

 
 ( )   ( )

   
 

    
 

 

 

Question 16 

 

Answer: D 

 

Explanation:  

 

 

   
∫   √ 

 

 

   
 √    
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Question 17 

 

Answer: C 

 

Explanation:  

 

( )      ( )    ( )    
    
 

 

 

Question 18 

 

Answer: A 

 

Explanation:  

 

As      ( )    

As    ,  ( )  
 

√  
 

 

 
 

Hence 0
 

 
  / 

 

 

Question 19 

 

Answer: D 

 

Explanation:  
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Question 20 

 

Answer: B 

 

Explanation:  

 

 ( )  (   )(   )(   ) 

So area between      and    and area between     and     

 

    

   
( (  )    ( 

 

 
)    ( )    (

 

 
)   ( ))  

 

 
 

 

 

 (
   

   
( ( )    (

 

 
)   ( )))  

 

  
 

Area 
 

 
 

 

  
 

  

  
 

∫  ( )
 

  

   ∫  ( )
 

 

   
  

  
 

 
  
  
  
  

            

 

 

 

 

 

SECTION 2: Extended response questions 

 

Question 1 (13 marks) 

 

a.   ( )       (   ) or equivalent 

1 mark 

 

b.   ( )    at       

 

 ( )        ( )         

(   ) is a local minimum 

(        ) is a local maximum  

 

2 marks 
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c.    ( )    (   )(   )    or equivalent 

 

Hence points of inflection at     and     

(       ) and (         ) 

2 marks 

 

d.   ( )    for   (    )  (   ) 

 

1 mark 

e. Maximum at (        ) 

 

Hence           or     

1 mark 

 

f.           
 

1 mark 

 

 

 

g. ∫         ( )
 

 
   

       
 

2 marks 

 

h. Distance  ( )          ( ) 

 
  

  
   at           and     

  (       )        

So at (         ) 

 

 

3 marks 
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Question 2 (10 marks) 

 

a.     (    )(    ) or equivalent 

2 marks 

b.   .  
 

 
/ 

2 marks 

 

c.  ( )                 
  

  
               

 

 

1 mark 

 

d.                 
             

  
   √         

 
 

 (  √  )

 
 

Hence   
 

 
(  √  ) 

 (
 

 
(  √  ))  

  

  
(  √     )    

With dimensions 
 

 
(√    )    

 

 
(√    )       

 

 
(  √  )    

 

3 marks 

 

e.  

 

 

 

 

 

 

 

 

 

 

 

 

 

2 marks 

 

𝑉 

𝑥 

(   ) 
(
 

 
  ) 

(
 

 
(  √  ) 

  

  
(  √     )) 
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Question 3 (16 marks) 

 

a.   
 

 
     

2 marks 

 

b.   ( )  
  

 
     

1 mark 

c.   ( )                  
  

 
 

 

So   (    -  0
  

 
  / 

2 marks 

 

d.      
   

   
( ( )    ( )    ( )    ( )    ( )   ( )) 

 
  

 
 

 

2 marks 

 

e. ∫  ( )
 

 
   

   

  
 

 

2 marks 

 

f. Maximum occurs at .
  

 
 
   

  
/ 

 

  (   )  
  

 
 and 

  

 
 .  

  

 
/  

   

  
 

  
  

  
     

2 marks 

 

g. ∫
 

 
  (   )

  

 
 

   ∫
  

  
 (   )  

 
  

 

 

 
     

   
      

 

2 marks 
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h.   ( )  
 ( )  .

  

 
/

  
  

 

 

 

  
  

 
     (

  

 
)  

   

  
 

(
  

 
 
   

  
) 

 

3 marks 

 

Question 4 (21 marks) 

 

a.   (     )             (   )        
 

  (  
     

 
)             (  

   

 
)        

 
     

 
             

   

 
        

        and         

 

 

3 marks 

b.   (     )         

 

1 mark 

 

c.   (     |     )  
   (         )

   
 

 

        

 

2 marks 

 

 

d. Assuming    and    are symmetric about  : 

  (    )        and   (    )      

 

        and         

 

2 marks 
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e.    (   |     )  
  (   )

  (     )
 

 

      

      
           

 

2 marks 

 

f.   (     )         

 

 ( )                       

 

1 mark 

 

g.   Can be done by trial and error. 

          

 

 

So minimum number of cards is 8231. 

 

2 marks 

 

 

h. (             ) 

There is a 95% confidence that the population proportion of coins that are gold lies between 

0.3965 and 0.4835. 

 

2 marks 

 

i. For              , for              

      

       
      

 

The interval would increase by a factor of 1.31 

 

2 marks 
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j. ∫         
 

 
   

 

  
 

 
 

 

2 marks 

 

k. ∫         
 

 
 

   

2 marks 


