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MATHEMATICAL METHODS  
 

Units 3 & 4 – Written examination 2  
 

 

(TSSM’s 2012 trial exam updated for the current study design) 

SOLUTIONS 
 

 

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

 

Question 1 

 

Answer: B 

 

Explanation: 

 

Amplitude = |-2| = 2 

Period = 
  

 
 

  

 
 

 

Question 2 

 

Answer: C 

 

Explanation:   

    

   
   

          

              
 

For unique solution discriminant = 0 
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Question 3 

 

Answer: E 

 

Explanation: 

 

Sketch graph on CAS: Read the range of this function, as range of the function is the same as 

domain of the inverse. 

 

Question 4 

 

Answer: B 

 

Explanation: 

 

                                                 

 

Question 5 

 

Answer: E 

 

Explanation: 

 

         
   

           

 
    

   
       

 

Question 6 

 

Answer: D 

 

Explanation: 

 

                                            
 

                          
 

Question 7 

 

Answer: A 

 

Explanation: 
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Question 8 

 

Answer: E 

 

Explanation: 

 

                      ,  

The x-intercept of the line is  
   

 
    and the y-intercept is         

Area = 
 

 
         

   

 
   

 

 
     

 

 
  

                                                
 

Question 9 

 

Answer: A 

 

Explanation: 

Use CAS:                
 

 
      

 

Question 10 

 

Answer: C 

 

Explanation: 

 

Solve                       on CAS 

 

Question 11 

 

Answer: B 

 

Explanation: 

 

Solve              on CAS 

 

Question 12 

 

Answer: C 

 

Explanation: 
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Question 13 

 

Answer: B 

 

Explanation: 

 

Read all the sequences carefully to determine the correct choice.  

 

Question 14 

 

Answer: B 

 

Explanation: 

 

Graph               on CAS 

 

Question 15 

 

Answer: D 

 

Explanation: 

Use CAS to find the value of  
 

 

 
 

 

 

         
 

 
 

 

 

 

Question 16 

 

Answer: B 

 

Explanation: 

 

Graph on CAS. 

 

Question 17 

 

Answer: D 

 

Explanation: 

 

Solve on CAS:                     and then add the two solutions. 
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Question 18 

 

Answer: B 

 

Explanation: 

 

Solve             
 

 
 on CAS. 

 

Question 19 

Answer: B 

 

Explanation: 

 

Solve the equations:                         

 

Question 20 

 

Answer: C 

 

Explanation: 

 

Use CAS to sketch the graph and read the turning point. 

Alternatively, 
  

  
 

 

 
               

 

 
           

 

Question 21 

 

Answer: E 

 

Explanation: 

 

Solve on CAS for x. 

 

Question 22 

 

Answer: C 

 

Explanation: 

 

Note that the function is not differentiable at the points x = -5, -1, 1, 6 
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SECTION 2:  Analysis Questions 

 

Question 1  

 

a.       
 

 
          

x-intercepts are (-1.58, 0), (2, 0) and (7.58, 0) 

y-intercept is (0, 12) 

Turning points are (0, 12) and (5.33, -25.93) 

 

 

 

 

 

M2+A1 

3 marks 

 

b.                 
 

     
                   

     

 
   

   

 
 

 

M1+A1 

2 marks 

 

 

 

 

 

 
  

 
 
    

  
  

     (0, 12) 

          2           
 

x 

y 
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c.               

                

                                     
                                                

                                        

M2+A1 

           3 marks 

 

d. On CAS:                             

      

 

                    

 

 

     
    

  
               

     

M2+A1 

3marks 

 

 

e. The point is (6, -72a) 

 

Equation of tangent at x = 6 is: 

               

For the two lines to be perpendicular              

 

  
   

  
 

M2+A1 

3 marks 

 

Question 2 

 

a. Let             

                             (on CAS use                     

A1 

 1 mark 

 

b.               
        

         
              (     

                  

                  
) 

M1+A1 

1 mark 
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c.   
     

 
  

 

 
 

 

M1 

1 mark 

 

d.                             

 

A1 

1 mark 

 

e. Binomial,    , Probability of success = 0.2266 

                         

 M1 

1 mark 

 

f.               

     
    

 
       

                           

    

 
                                 

M1+A1 

2 marks 

 

 

Question 3 

 

a.    
 

  
         

 

M1 

1 mark 

 

b.  
      

 
     

                  
      

 
  

            

              

       (as a improved)   

M1+A1 

2 marks 
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c.                             

           
A1 

1 mark 

 

 

d.               

     
     

 
        

     

 
                               

M1+A1 

           2 marks 

e.                    
           

         
           

 

M1+A1 

           2 marks 

 

 

Question 4 

 

a.                                             

 

M2 

           2 marks 

b.  Solve on CAS:           
 

 
   

 

 
       

 

A1 

 1 mark 

c. Solve           
 

 
   

 

 
       

    
 

 
   

 

 
   

 

 
 

 

 
   

 

 
  

 

 
 
  

 
 
   

 
 
   

 
 

           
M2+A1 

 3 marks 
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d. Solve  on CAS :            
 

 
   

 

 
       

                                        

The farmer stays away for 2.76 weeks. 

M1+A1 

 2 marks 

 

e. Graph  on CAS :  By symmetry, if we consider one week either side of 6t  , the maximum 

number of mice will occur when 5t  . It follows that the maximum number is 100 

M1+A1 

 2 marks 

f. i.       
   

 
    

 

 
   

 

 
  

            
   

 
    

 

 
  

 

 
  

            
   

 
    

 

 
    

M1 

ii. solving       
   

 
  gives   

 

 
  

 

 
  

  

 
  

  

 
              A2 

3 marks 

  

 

Question 5 

 

a.               

                             

M2 

2 marks 

 

 

b.                                

 M1+A1 

2 marks 

 

c.       cm
3 

A1 

1 mark 

 

d.         

         

        

M1+A1 

2 marks 



MATHMETH EXAM 2 

 TSSM 2012                                                                                         Page 11 of 11 

 

e. Solve on CAS :                       

            7 

 
 

A1 

1 mark 

f. 
  

  
             

       
  

 The gradient of the curve changes from positive to negative as x passes through 8, hence       

 x = 8 is a point of local maxima. 

 Max Volume =                      
 

M1+A1 

2 marks 

 

 

Question 6 

 

a.                            

  
 

 
 
  

 
 
  

 
 

                            
 

 
     

  

 
       

  

 
    

 

M1+A1 

           2 marks 

 

b.              

               

No intersection point means the determinant of the above quadratic equation is less than 0 

            

  
 

 
 

M2+A1 

3 marks 

 


