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SPECIALIST MATHEMATICS 

 

Units 3 & 4 – Written examination 1  
 

 

2019 Trial Examination 

 

SOLUTIONS 
 

 

Question 1 (3 marks) 

  

Answer:   

 
 

  
                     

 

  
      

 

  
       

        
 

  
      

 

  
       

         
  

  
       

  

  
   

 
  

  
                

 
  

  
             

 
  

  
 

  

  
 

 

 

Explanation:  

 

Use implicit differentiation. 
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Question 2 (2 marks) 

  

Answer:   

 

 

 

 

 

 

 

 

 

 

 

 

Question 3 (4 marks) 

 

a.  

   

Answer:   

 

 

 

 

 

          

         
 

b.  

  

Answer:   

 

             

       

        

        
 

c.  

  

Answer:   

 

 

 

 

 
 

 

(( –3i + 2j – k ) . ( ⅓ ( i – 2j + 2k ) ) . 
~ ~ ~ ~ 

 (–  )  i – 2j + 2k) 
~ ~ ~ 

                   a.  ̂ ) .  ̂ 
~ ~ ~ ~ ~ 

~ ~ 
 ( ⅓ ( i – 2j + 2k ) )  

~ ~ ~ 

  – i + 2j – 2k 
~ ~ ~ 

       i + 12k 
~ ~ ~ ~ 

5 i + 12k = 3.25 a 
~ ~ ~ 

5 i + 12k = 3.25 a 
~ ~ ~ 

a = 
 

  
 (5 i + 12k ) 

 

~ 

~ 
~ ~ ~ 

v = 
 

  
 (5t i + 12t k ) 

 

~ 

~ ~ ~ ~ 
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Question 4 (3 marks) 

 

a.  

 

                        
 

                
 

            

 

                                
 

              
 

            

 

b.  

 

           
 

   
      

 
 = 

   

 
 =1.28  

 

                     
 

 

 

 

 

Question 5 (4 marks) 

 

a.  

 

Answer:   

 
                     
 

 

r = 
 

  
 (( 

   

 
 + 3) i + (6t² + 2) k ) 

 ~ 

~ 
~ ~ ~ 

r (2) = 4i + 8k 

 

~ 

~ ~ ~ ~ 
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b.  

 

Answer: 

 

         kg 

 

Null hypothesis: The average weight of the cement bags in the sample is 20.0 kg. 

 

         kg 

Alternative hypothesis: The average weight of the cement bags in the sample is significantly less 

than 20.0 kg. 

 

c.  

 

Answer: 

 

   ̅     

    ̅  
   

√  
      

 

                    
 
 ̅     

    
    64 

 

 ̅      7 

 

So, since the mean weight of the sample (19.8) is less than 19.87, we reject the null hypothesis at 

the 0.05 level of significance. 

  
 

Question 6 (3 marks) 

 

Answer:   
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Question 7 (5 marks) 

 

a.  

 

Answer:   

 

                              ( 
 

 
 ) 

 

b.   

 

Answer:  

 

 

 

 

 
 

x = 
 

 
 

 
 

 
 

x = - 
 

 
 

x  

y 

√12 
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c. 

Answer:  

 

Consider the original function         

The required area will be the difference between the area of the rectangle  

       
 

 
         √   and the area under                        

 

 
 

 

 
 

 
 √    ∫         

 
 

 

 

 
  √ 

 
  ∫

    

    

 
 

 

   

 
  √ 

 
               

 

   

 
  √ 

 
           

 

 
              

 
  √ 

 
                   

 
  √ 

 
        

 

 

Question 8 (5 marks) 

 

a.  

 

Answer:   

        

                           

                                                                   

 

b.  

 

Answer:   
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Equating coefficients 

                      

                     

 

c.  

 

Answer:   

                                

 

                                   

 

                 (        √    )    

 

                      √        √      

 

                        √               √   

 

 

 

Question 9 (5 marks) 

 

a.  

 

Answer:   

 

       

 

 

 

b. (3 marks) 

 

Answer:   

 

  

  
    √   

  

  
      

 

  

  
  

  

  
 

  

  
 

 

  

  
  

  √ 

   
  

 √ 
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√ 
         

 

       ∫       

 

              

 

          

 

                  

 

       

 

                 

 

    
      

   
   

 

 

 

 

c. (1 mark) 

 

Answer:   

  ( 
      

   
)
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Question 10 (6 marks) 

 

a.  

 

Answer:   

 

             
 

          
 

          
 

           
 

Combine into a single mass of 30 kg  

 

Let R = resultant force 

 

     
 

                     
 

 

 

b.  

 

Answer:  

 

Back carriage (number 4)                              

 

                     
 

Second back carriage (number 3) 

 

                       
 

Second carriage (number 2) 

 

                       
 

First carriage (number 1) 

 

                        
 

 

 

           

              



2019 SPECIALIST MATHEMATICS EXAM 1 

© TSSM 2019                                                                                                                Page 10 of 10  

c.  

 

Answer:  

 

R = resultant force on system                             

 

     
 

      
 

          
 

        
 

  
  

  
       

 
  

  
      

 

  ∫        

 

          

    
 

  
 

   
 

 

       
 

 

 


