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MATHEMATICAL METHODS 

 

Units 3 & 4 – Written examination 2  
 

 

2019 Trial Examination 

 

SOLUTIONS 
 

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

 

Question 1  

 

Answer: C 

 

Explanation:  

Period: 
  
 

 

         

Range: [       ]  [         ]  [    ] 
 

 

Question 2  

 

Answer: B 

 

Explanation:  

negative quartic graph 

x-intercepts at         and     which gives brackets of                 

repeated factor at    , means        
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Question 3  

 

Answer: C 

 

Explanation:  

Solving by hand gives C, or use solve function on CAS and equate each option to the answer 

until the CAS offers a true response 

 
 

 

Question 4  

 

Answer: E 

 

Explanation: 

For inverse swap x and y and solve for y on CAS, take the equation of       
 

√ 
 and domain 

of       as                

 

 

Question 5  

 

Answer: C 

 

Explanation:  

           

Domain [    ]   

Range [    ]       

 

Firstly for         to exist                    

The        (    )          
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Question 6  

 

Answer: D 

 

Explanation:  

*
  
    

+  

           

          
For infinitely many solutions same gradient and same y-intercept 

Sub in          into both equations to find the answer 

 

 

Question 7 

 

Answer: B 

 

Explanation:  

 
 

 

Question 8  

 

Answer: D 

 

Explanation:  

Independent events                                    
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Question 9  

 

Answer: E 

 

Explanation:  

           vertical reflection 

             horizontal reflection 

               vertical translation 

 

 

Question 10  

 

Answer: C 

 

Explanation:  

Perpendicular gradient   
 

 
 

 
 

Question 11  

 

Answer: E 

 

Explanation:  

Use CAS to solve 
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Question 12  

 

Answer: A 

 

Explanation:  

    (   
 

 
)  

          

 
 

 

Question 13  

 

Answer: C 

 

Explanation:  

               

             
  

 
  

  
 

    

  
  

 
 

 

       
  

 
  

 
 

 

       
    

  

 
 

  

       
    

   
  

       
    

 

 

Question 14  

 

Answer: A 

 

Explanation:  

       
 

 
 

  

 
    

      

  
 

 
  

       
 

 
    (

 

 
)    
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Question 15  

 

Answer: E 

 

Explanation:  

    two intersections 

    two intersections 

Between     and     three intersections therefore       

 

 

Question 16  

 

Answer: D 

 

Explanation:  

integration by recognition  

∫
  

    
         

        

 ∫
 

    
         

        

∫
 

    
   

 

 
      

        

∫
  

    
   

 

 
      

        

 

 

Question 17 

 

Answer: A 

 

Explanation:  
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Question 18  

 

Answer: B 

 

Explanation:  

     
 

   
∫     

 

 
    

    
 

    
∫        

 

  
   solve on CAS for a 

 

 

Question 19  

 

Answer: C 

 

Explanation:  

400 pens initially, 10 run out in first 6 weeks 

        
  

   
        

                                              

  
   

 
         

    

 
  

         weeks 

 

Question 20  

 

Answer: E 

 

Explanation: 

Each area between the two graphs is the same 

     starts above      hence E is correct. 
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SECTION B: Extended response questions 

 
Question 1 (9 marks) 

a.           
           (1M) 

        

              (1M) 

  
 

  
           

              (1M) 

       as required 

3 marks 

 

b.                 (1M) 

             

           

        bacteria (1A) 

2 marks 

 

c.              bacteria 

1 mark 

 

d.       bacteria 

1 mark 

 

e.           

                       (1M) 

           

     mins and    seconds (1A) 

2 marks 

Total 9 marks 

 
Question 2 (15 marks) 

a.        

      ,       and (
 

 
  )  (1A) 

1 mark 

 

b.             (1M)  

              

  
 √     

  
       

√     

  
  

           ,       and             

 

                         

sign               

slope \   /   \   / 
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Local Minimum at               (1A) 

Local Maximum at       and    (1A) 

Local Minimum at              (1A) 

 

4 marks 

 

c.   

 
1M – correct shape 

1M – correct intercepts 

1M – correct turning points 

3 marks 

 

d.      (1A)  

1 mark 

 

e.                  

            (1M) 

         

              
          (1A) 

2 marks 

 

f.                 (1M) 

    ,     
 

 
,     

      , ( 
 

 
  

 

 
),        (1A) 

2 marks 
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g. ∫ (           )
 

 

 
  

   ∫ (           )
 

 
 

 

    (1M) 

  

   
 

   

   
 

   

   
             (1A) 

2 marks 

Total 15 marks 

 
Question 3 (12 marks) 

 

a.   

i. Period 
  
 

 

    
 

 
 

  

 
 (1A) 

Amplitude     (1A) 

 

ii. Period      (1A) 

Amplitude     (1A) 

 

2 + 2 = 4 marks 

 

b.    (
  

 
)                 (1M) 

  
                                           

                                                             (1/2A each coordinate) 

3 marks 

 

c. [            ] 
1 marks 

 

d.  

i. [    ]  (1A) 

 

ii. [    ]  (1A) 

1 + 1 = 2 marks 

 

e.  ∫            
      

      
   ∫            

     

      
    (1M) 

                           

             (1A) 

2 marks 

Total 12 marks 
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Question 4 (15 marks) 

 

a.          
 

 
 

             
 

 
   (1M) 

            (1A) 

2 marks 

 

b.     (    
 

 
)     (1M) 

 
                    (1A) 

2 marks 

 

c.         |       
                

          
 (1M) 

               

          
          (1A) 

2 marks 

 

d.                   (1M)  

 
                   (1A) 

2 marks 

 

e. Using   
   

 
 and simultaneous equations 

                      
        

 
  

 
                  (1M) 

 

 

                          
        

 
  

 
                  (1M) 
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 and          

       

 
 

 
         and            (1A) 

 

3 marks 

 

f.                
                      (1M) 

 

 
 

  ( ̂      | ̂      )                |             

        |     
             

        
    (1M) 

        |     
         

        
      

 

 
  

        |                (1A) 

3 marks 
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g.  ̂  
 

  
 

(
 

  
     √

 

  
 

  

  

   
 
 

  
     √

 

  
 

  

  

   
)  

 

OR use CAS 

 
 

                 
1 mark 

Total 15 marks 
Question 5 (9 marks) 

 

a.         

               

(
 √ 

 
 
  

 
), ( 

 √ 

 
 
  

 
),       (1A) 

1 mark 

 

b. ∫     
 

  
   

 

  
 

   

  
 

 

  
  

        (1A) 

               (1A) 

2 marks 

 

c.          

         

      

     as required 

1 mark 

 

d.        ∫ (         )     ∫ (         )   
√ 

 √ 

 √ 

  
  (1M) 

  
           

  
   (1A) 

2 marks 
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e.  

i.                    
                   (1A) 

 

ii.                   (1M) 

  (             )  (           )       

                            (1A) 

1 + 2 = 3 marks 

Total 9 marks 


