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Solution Pathway 

Below are sample answers. Please consider the merit of alternative responses. 

Section A: Multiple-choice Answers 

 

1. E 6. E 11. C 16. A 

2. A 7. A 12. E 17. D 

3. D 8. B 13. D 18. D 

4. C 9. B 14. C 19. A 

5. B 10. D 15. E 20. E 

 

Section A: Multiple-choice Solutions 

MC1 

 
           
                

Answer E 

MC2 

  

Answer A 

MC3 

 

Answer D 
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MC4 

 

Answer C 

MC5                                                          Answer B 

MC6 For a polynomial with real coefficients, it follows by the conjugate root theorem, 
that complex roots must  occurs in conjugate pairs, so will always be even in 
number. 

Answer E 

MC7 The solution (i.e. integral curve) of the differential equation is independent of 
the   coordinate, and look like a cosine with period  .  

Therefore              with      

Answer A 

MC8 

 

            

 
 

 

                      

 
 

 

 

            
    

 
 
 

       

            
 

 

 

Answer B 

MC9 
          

 
  

        

 

    
      

 
 

 

  
        

 

 
 

  
              

 
 

 

 
Answer B 

MC10                              Answer D 

MC11   
 
   

 
   

 
  is not necessarily parallel to   

 
   

 
   

 
  so they would not necessarily be 

equal. 

Answer C 

MC12 

 

Answer E 

MC13 
  
 

  
 
 
 

   
 

  
 
 
 

   
 

  
 
    

 
  

 
    

 
  

 
    

 
  

 
 

   
 

  
 

   
 

  
 

  
 

  
 
    

 
  

 
   

 
  

 
  

 
  

 
 

   
 

  
 

 

Answer D 

MC14 Direction is 
 

   
 
    

  
 
    Answer C 
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MC15 

    
 

  
 
 

 
     

 

  
                     

Answer E 

MC16   

  
              

 

             
  

 
  

Answer A 

 

MC17                      Answer D 

MC18                                  

                                             

                   

Answer D 

MC19 
            

 

 
  

               
  

 
         

  

 
         

 

 
 

Answer A 

MC20 An error of the second type is a “false negative”, accepting the null hypothesis 
when this hypothesis is incorrect. 

Answer E 
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Section B: Extended Answer Solutions 

Question 1 (11 marks) 

a.            
 

 
      

 

(A1)  
 

b. 

 

(A1) Axial intercepts.  
 
(A1) Point of 
intersection. 
 
(A1) Graphs with 
correct shape and 
labels. 
 
(A1) Asymptotes 
correct with labels. 
 

c. 

                     
 

      
 
       

 

             
 

 
   

 

   
 

 
  

 

(M1) r.a. to develop 
equation for   starting 
from 

            

d. 
    

 

 
      

 

   
        

 

 
        

 

 

               

 

(A1) 
 
(A1) correct to the 
required precision. 
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e.i. 

 
 

       
 

 

 

  
      

 

   
  

 

  
 

 

     
  

              
  

 

 

 

 
 
 
 
 
 
 
 
 
(M1) 
 
 
 
(A1) 

e.ii 

 
                 

 
 
 
 
 
 
 
 
(A1) correct to the 
required precision. 
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Question 2 (9 marks) 

 
 

a.i 

 

         
 

 
  

 
 
 
 
(A1) correct modulus. 
(A1) correct argument. 

a.ii              
 

 
     (M1) must use de 

Moivre’s Theorem. 

a.iii 

 

(M1) 6 points evenly 
spaced around circle 
of radius two. 
 
(A1) correctly labelled 
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b.i. 

 

(A1) 

b.ii 

 

(A1) 

b.iii 
         

 

 
        

  

 
   

               

(M1) 
 
(A1) 

 
Question 3 (11 marks) 

 

a. 
 

  

            
    

 

           

 

  
             

  
 

 
                   

                  

 

(M1) identify     
 
(A1) integral w.r.t.    
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b. 
 

  

             
        

                                  

                        

                                      

                 

                

 

(M1) separate 
variables. 
 
(M1) use result from 
part a. 
 
(M1) impose I.C. 

c.    
   

            

     
 

 
(A1) 

d.  

  
 
  

  
   

 

  
                 

  

  
   

   
             

  

  
   

   
                          

 

(M1) r.a. chain rule. 
 

(M1) substitute for 
  

  
 

e.   

  
         

   

   
       

  

  
   

                  

 

(M1) 
 
(A1) 

f.               
       

 
      (A1) 

 

Question 4 (10 marks) 

 
 

a. 

 

  
 
        

 
  

 

  
 
       

 
   

 
  

 
    

 
   

 

 
 
     

 

 
    

 
     

 
  

 

 
 
      

 
   

 
  

 
   

 
   

 

  
 
     

 

 
    

 
     

 

 

 (M1) r.a to 
antidifferentiate twice. 
(M1) r.a to employ 
initial conditions to 
determine constants 
of antidifferentiation. 
 (A1) 

b. 
 
 

  
 
        

 

 
         

 

   
   

 
            since      

(M1) 
 
 
(M1) 

c.  
 
        

 
     

 
 

         
  

  
  

(M1) 
 
(A1) 

d.   
 
        

 
     

 
 

          
 

     
 
 

          

        

 

Ignoring air resistance results in unrealistically large speed at splash 
down. 

(M1) seen or used. 
 
 
 
(A1) 
 
(R1) 
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Question 5 (10 marks) 

 

a.              
 

  
   

   
  

 

(M1) or equivalent 
force balance. 
 
(A1) 

b.          
 

   
    

   
 

 

(M1) or equivalent 
force balance. 
 
(A1) 

c.                      
 

  
          

   
  

 

(M1) or equivalent 
force balance. 
 
(A1) 

d                     
 

  
          

   
  

 

(M1) or equivalent 
force balance. 
 
(A1) 

e           

   
  

          

   
  

 
 

 
 

               

 
 

 

(M1) equating 
expressions for    
 
(A1) 
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Question 6 (9 marks) 

 

a.         
 
        
 

(A1)   
 
(A1) 
 

b.                
 

                        

               
 

(M1) 
 
(A1) 

c.                         (A1) 

d.                

            
     

 
       

 
                               
 

 
(M1) 
 
(A1) 

e.i.                
 

                         
         

 
       

               
 

 

 
 
(A1) 

e.ii.                     is the probability of rejecting    when it is 
indeed correct, so it is a Type II error. 

 (A1) must have 
reason. 

 

  




