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SPECIALIST MATHEMATICS 

 

Unit 1 Written examination 2 
 

 
 

2023 Trial Examination 

 

SOLUTIONS 
 

 

Section A – Multiple Choice Questions 
 

Question 1  

Answer: B 

 

Explanation: 

2 is an even prime number. 

 

Question 2  

Answer: D 

 

Explanation: 

     

 

Question 3  

Answer: B 

 

Explanation: 

Since there are     different birth dates available, then any number greater than     must 

necessarily mean that at least one calander date is shared by 2 people. (    items to be 

allocated to    slots). 
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Question 4  

Answer: A 

 

Explanation: 

  {         }   {     }   {   } 
Sets   and   have no common elements. 

      
 

 

Question 5  

Answer: D 

 

Explanation: 

A regular graph has 
  

 
   edges. 

  

 
 

    

 
    

 

 

Question 6  

Answer: B 

 

Explanation: 

A complete graph has 
      

 
   edges. 

      

 
    

          

     

 

 

Question 7  

Answer: C 

 

Explanation: 

 

                                                  

             where there are   1’s. 
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Question 8  

Answer: E 

 

Explanation: 

De Morgan’s law states that:              

 

Question 9  

Answer: B 

 

Explanation: 

                
 

Question 10  

Answer: D 

 

Explanation: 

               
Geometric series. 

            

   
 

   
 

  

   
     

 

Question 11  

Answer: D 

 

Explanation: 

                           
 

 

Question 12  

Answer: A 

 

Explanation: 
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Question 13 

Answer: B 

 

Explanation: 

                   
Arithmetic series. 

         
 

 
                 

 

 
               

Use CAS. 

 

 

Question 14  

Answer: A 

 

Explanation: 

If         
 

  √ 
                

                               
                

               
                  

 

 

Question 15  

Answer: D 

 

Explanation: 

In a connected graph, the number of edges is half the sum of all the vertex degrees. 

 

 

Question 16  

Answer: E 

 

Explanation: 

(
 
 
)  (

 
 
)  (

 
 
)  (

 
 
)  (

 
 
)  (

 
 
) 

                 
 

 

Question 17  

Answer: B 

 

Explanation: 
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Question 18  

Answer: E 

 

Explanation: 

Since matrix   is a      it can be subtracted from a     matrix. 

 

Question 19  

Answer: C 

 

Explanation: 

Use CAS. 

   [
    
      
     

]   [
     
   
    

] 

 

Question 20  

Answer: D 

 

Explanation: 

*
 
 +  *

  
  

+
  

 *
 
 +  



2023 SPECIALIST MATHEMATICS EXAM 2 

 TSSM 2023                                                                                                                                                     Page 6 of 12 
 

Section B – Extended Response Questions 
 

Question 1 (9 marks) 

 

a.            
2 marks 

 

b.     

That is,   is a rational number. 

1 mark 

 

 

c.          which is odd. 

Let     be an odd number, where     

So,        , where     

Now,          , where     

          

      

            

This one greater than the even number          so it must be odd. 

So,      where     is an odd number. 

      So all numbers of the form        are odd. 

 

4 marks 

 

d. Now,              

Since     is an odd number (proved in part c.) 

                        

                     

This one greater than the even number           so it must be odd. 

So,    where     is an odd number. 

 

2 marks 

 

 

Question 2 (8 marks) 

 

a.          
1 mark 

 

b.                    
 

2 marks 

 

c.             
 

1 mark 
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d.                       
 

2 marks 

 

e.                                
 

2 marks 

 

Question 3 (9 marks) 

a.                               

                             

3 marks 

 

b.  

                    

                 
             

    
                            

 

                                         

 

3 marks 

 

c.           

                                                 

                                                 

                                                    

 

                             

3 marks 

 

Question 4 (10 marks) 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝒗𝟑 

𝒗𝟏 
𝒗𝟐 

𝒗𝟒 

𝒗𝟓 

𝟒𝟎 
𝟑𝟑 

𝟑𝟓 

𝟔𝟐 

𝟑𝟎 

𝟐𝟖 

𝟑𝟓 
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a.         

        
1 mark 

 

 

b.                     

 

 

 

 

 

 

 

 

 

 

 

It will take at least 126 minutes to clear 4 roads so that the 5 towns are connected. 

2 marks 

 

c.  
 

   

[
 
 
 
 
                  
                 
                 
                 
                 ]

 
 
 
 

 

 

 

2 marks 

 

d.     

[
 
 
 
 
                  
                 
                 
                 
                 ]

 
 
 
 

 

 

There are 5 ways to go from A to A via 2 edges. 

There is 1 way to go from A to B via 2 edges. 

And so forth. 

2 marks  

 

 

 

 

 

 

 

𝒗𝟑 

𝒗𝟏 
𝒗𝟐 

𝒗𝟒 

𝒗𝟓 

𝟑𝟑 

𝟑𝟎 

𝟐𝟖 

𝟑𝟓 
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e. Three possibilities. 

 

 

 

                                                                                                           

 

 

 

 

 

 

 

 

 

 

                                                                              

 

 

 

 

 

 

 

 

                              

 

 

 

 

                                                                              

 

 

 

 

 

 

 

                              

3 marks  

 

 

 

𝒗𝟑 

𝒗𝟏 

𝒗𝟐 

𝒗𝟒 𝒗𝟓 

𝒗𝟑 

𝒗𝟏 
𝒗𝟐 

𝒗𝟒 

𝒗𝟓 

𝒗𝟑 

𝒗𝟏 
𝒗𝟐 

𝒗𝟒 

𝒗𝟓 
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Question 5 (7 marks) 

 

a.  

 

| |  | |  |   |  |   | 

 

      |   |       

 

|   |          

 

2 marks 

 

b.  

 

| |  | |  | |  |   |  |   |  |   |  |   |  |     |  |     | 

 

            |   |         

 

|   |          

 

2 marks 

 

c. (
  
 
)        

1 mark 

 

d. (
  
 
)  (

 
 
)  (

 
 
)  (

  
 
)  (

 
 
)  (

 
 
)          

2 marks 

 

 

 

Question 6 (8 marks) 

 

a.  

 

  *
  
  

+ ,      
 

 
*
   
   

+ 

2 marks 
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b.  

 

        
 

        
 

                
 

            
 

             
 

         
 

 

2 marks 

 

c.  

All four matrices have   columns. 

1 mark 

d.  

 

         
 

  [
  
   
  

]    [
  
   
  

]  
 

 
*
   
   

+ 

 

 

 [
  
   
  

]  
 

 
[
  
   
   

] 

 

 [
  
   
  

]  
 

 
[
  
   
   

] 

 

 
 

 
[
   
     
   

] 

 

 

3 marks 
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Question 7 (6 marks) 

 

a.  

 

                                
3 marks 

 

 

b.  

 

 

            

      0 0 1 

      0 1 0 

      0 0 1 

      0 1 0 

      1 0 0 

      1 0 0 

      0 1 0 

      0 1 0 

 

        One of the 3 outcomes will be true. 

  

3 marks 

Question 8 (3 marks) 

 

More than one correct set of steps. Coding needs to reject either   or   being zero. 

input     

sum     

if       then 

print ‘INVALID NUMBER(S)’ 

for   from   to 5 

sum   sum        

end for 

print sum 

3 marks 

 


