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MATHEMATICAL METHODS 

 

Written examination 2 
 

 
 

2023 Trial Examination 

 

SOLUTIONS 
 

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

 

 

 

 

1.  A 

  

2.  C 

 

3.  E  

 

4.  B  

 

5.  C  

 

6.  B  

 

7.  C  

 

8.  E  

 

9.         D 

 

10.       A 

 

11.       A  

 

12.       C 

 

13.       E 

 

14.       A 

 

15.       B 

 

16.       C 

 

17.       D 

 

18.       E 

 

19.       E 

 

20.       A  
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Question 1  

 

Answer: A 

 

Explanation: 

 

                

               
 

 
 

 

 

 

 

Question 2 

 

Answer: C 

 

Explanation: 

 

(
 

 
  ) and        

 

        (
 

 
  )

 

 

   
  

 
 

 

 

 

Question 3 

 

Answer: E 

 

Explanation: 

 

Range:        
  

 
   

 

 

 

 

Question 4 

 

Answer: B 

 

Explanation: 

 

                    
 

            
            
   

 
        

 √
   

 
     

           √
   

 
   

Discard negative as we want the upper section. 
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Question 5 

 

Answer: C 

 

Explanation: 

 

                               
 

 

 

Question 6 

 

Answer: B 

 

Explanation: 

 
 

 
            

 
 
       

      
 
  

  
   

 
 

 
 

 

 

 

Question 7 

 

Answer: C 

 

Explanation: 

 

   
  

 
   

 

 
 

Negative cosine graph with mean value 2.5 and amplitude 2.5 

Hence             (
  

 
) 

 

 

 

Question 8 

 

Answer: E 

 

Explanation: 

Sample proportion is midpoint so 
           

 
      

 

 

 

Question 9 

 

Answer: D 

 

Explanation: 
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Question 10 

 

Answer: A 

 

Explanation: 

 

             
              
        
        

           

 

 

 

Question 11 

 

Answer: A 

 

Explanation: 

 

                      
       

 

 

 

 

Question 12 

 

Answer: C 

 

Explanation: 

 

Need same gradient but different y intercepts. 
 

 
 

 

 
 

 

 
 

      

  √   

 
 

√  
 

 

 
      √   

 

 

 

Question 13 

 

Answer: E 

 

Explanation: 

 

           √      

      √      
  

√     
 

              √  

 ( √ )    
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Question 14 

 

Answer: A 

 

Explanation: 

 

  ( ̂   )         
  

   
 (

 

 
)

 

 

        
 

 
 

  ( ̂   )     
  

   
 

 

 

 

Question 15 

 

Answer: B 

 

Explanation: 

 

                  

     (  
       

 
)          

  

 
      

     

 

 

 

Question 16 

 

Answer: C 

 

Explanation: 

 

                             

So         
  

     

   
   

 

     
   

     

   
   

 

 

 

 

Question 17 

 

Answer: D 

 

Explanation: 

 

Area 
 

 
 

 

 
(                                             ) 
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Question 18 

 

Answer: E 

 

Explanation: 

 

∫     
 

 
 

     so     

 

     ∫      

 
 

 

   
   

 
 

 

 

 

 

Question 19 

 

Answer: E 

 

Explanation: 

Look for first time abs f(x)<0.001 

 

 
 

 

 

 

Question 20 

 

Answer: A 

 

Explanation: 

 

                                            
 

   
 

   

     
 

 

   
 

   

     
 

 
         

            
 

 

 



2023 MATHEMATICAL METHODS EXAM 2 

© TSSM 2023                                                                                                                                                  Page 7 of 10 

SECTION 2 
 

Question 1 
 

a.                       
2 marks 

 

b.       
 

            
 

1 mark 

 

c.       
 

       
 

    
 

       
      

  
 

       
        

2 marks 

 

d.       
 

      
         

1 mark 

 

         

 

1 mark 

Distance  √                √    

 1mark 

 

e. Translation of 2 units left and one unit down followed by a dilation of factor 
 

 
 from the   axis 

3 marks 

Total 11 marks 

 

 

Question 2 

 

a. Max temp occurs at          occurring at             

2 marks 

 

b.   
  

 

 
          

1 mark 

 

c.                                            
                      

     

  
         of the time greater than      

2 marks 

 

d.  

 

        at                                 

                      so        hours 
      

  
         of the time less than      

2 marks 

 

e.                                     
2 marks 

 

Total 9 marks 
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Question 3 

 

a.         (  
 
) (

 

 
)

 

(
 

 
)

 

        

1 mark 

 

b.         ∑ (  
 
) (

 

 
)

 

(
 

 
)
    

 
           

1 mark 

c.         ∑ (  
 
) (

 

 
)

 

(
 

 
)
    

  
           

          ∑ (
  

 
) (

 

 
)

 

(
 

 
)
     

   

        

1 mark 

 

So       |     
      

      
       

1 mark 

 

d.            
 

 
   

1 mark 

      √        √   
 

 
 

 

 
 

√  

 
 

2 marks 

 

e.          (
 

 
)
  

 
 

    
 

1 mark 

Total 8 marks 

 

Question 4 

 

a.                so       

1 mark 

 

            and             

 

   ,    , c= 8 

2 marks 

 

b. From graph see that max occurs at     where         mmol/L 

1 mark 

 

c.         at           and           

1 mark 

 

                                    

1 mark 

 

d.          
 

      
 

  

1 mark 

 

e. From graph of       can see that max increase occurs at     and max decrease occurs at     

 

2 marks 
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f.    mmol/L 

1 mark 

 

 

g. Max is       mmol/L and this occurs at       

2 marks 

 

h.           at         and 11.508 

1 mark 

 

Hannah’s blood sugar is greater than Freddie’s during these times 

Hence                    min  min 48sec 

2 marks 

Total 15 marks 

 

Question 5 

 

a. ∫          
 

 
     

1 mark 

  
 

   
 

1 mark 

 

b.      ∫       
 

 
   

1 mark 

 

  
 

 
 days 

1 mark 

 

c. ∫      
 

 
   

  

   
     

2 marks 

 

d. ∫      
 

 
   

  

   
 

 

∫      
 

 

   
  

  
 

1 mark 

 
  
   
  
  

 
  

   
 

1 mark 

 

e.                    
1 mark 

 

f.             

       mm is the largest small worm. 

 

             

       mm is the shortest large worm. 

2 marks 
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g. 75% of all worms are standard length. 

              
 

1 mark 

 

h.  ( ̂)         

1 mark 

  ( ̂)  √
      

 
 √

         

  
        

 

2 marks 

 

i.                            
                           

1 mark 

 

In a random sample of 20 worms, the sample proportion will lie between 0.5564 and 0.9436 95% of the time. 

 

1 mark 

 

Total 17 marks 

 


