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

 

 

Question 1  

 

Answer: D 

 

Explanation:  

  
 

 
   (  )  

 

 
(       ( ))  

 

 
(   (  ) )   

                                              
 

 

Question 2 

 

Answer: B 

 

Explanation 

 
 

 
       (    )  

 

 
 

 
  

 
         (    )  

  

 
  

       (√ )  
  

 
        (√ )         (    )         (√ )  

  

 
 

 
  

 
 

  

 
 

  

 
        (√ )         (    )  

  

 
 

  

 
 

   

 
 

 

 

Question 3 

 

Answer: E 

 

Explanation: 

Simplify by CAS 

 

 ( )       
 

   
  has an oblique asymptote                          

 a vertical asymptote                   
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Question 4 

 

Answer: D 

 

Explanation: 

Let                 and     be the three roots of  the polynomial.  

Then   ( )  (    )(    )(    ) 

                         

                  
  

    
 

  

  
   

Expand   (    )(    )(    ) by CAS 

 
             

 

Question 5 

 

Answer: A 

 

Explanation: 

Using CAS 

 
 

 

Question 6 

 

Answer: E 

 

Explanation: 

                            (    )(    )(    )(    )  

                                         (           ) 
  (                   ) 

  

                                          (                           )            
Therefore  

                

                       

                               

           , hence it’s impossible to have      ̅̅ ̅         ̅̅ ̅. 

OR 

             ( 
 

 
)   

         and    have principal arguments  
 

 
 
  

 
 
  

 
 and  

  

 
. They are not in          

conjugate pairs. 
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Question 7 

 

Answer: C 

 

Explanation: 

Using CAS 

 
 

Question 8 

 

Answer: D 

 

Explanation: 

Let                            . 

Then           
  

  
              

 

         
   

  

∫ ((         )√           
 

)  
 

 

 ∫  
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Question 9 

 

Answer:  C 

 

Explanation: 

From CAS we have 

 
Therefore  

           (   )           (   ) 

 

Question 10 

 

Answer: E 

 

Explanation: 

From CAS we have 
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Question 11 

 

Answer: D 

 

Explanation: 

A useful mathematical model for setting up differential equations of dynamic systems 
  

  
                   

where     and      are the flowing in and flowing out rate;     and      are the concentrations of 

the solutions which are flowing in and flowing out respectively. 

Therefore  
  

  
         

 

    (   ) 
      

  

     
 

 
  

  
 

  

     
      

 

Question 12 

 

Answer: A 

 

Explanation: 

Solve   | 
 

 ( 
 

  ̂
 
) ̂
 
|  

√  

 
 for   in CAS 

 
 

Question 13 

 

Answer: C 

 

Explanation: 

Solve     ([
   
    
   

])    for   in CAS,            
 

 
 

 

 

 

 

 

 



2017 SPECMATHS EXAM 2 

 TSSM 2017                                                  Page 7 of 17 

Question 14 

 

Answer: E 

 

Explanation: 

 
 

 
 

 
(  

 
   

 
)  

 

  
(   

 
   

 
)  | 

 
|  

 

  
√(  )     

√  

  
 

 

 

Question 15 

 

Answer: A 

 

Explanation: 

By Lammi’s Theorem  
  

    (    )
 

  

    (   )
 

  

    (    )
 

Therefore  

 √ 

 
          

 

Question 16 

 

Answer: D 

 

Explanation: 

The velocity        (   )  
 

 (     (   )      ) 
 

 

The vertical height travelled        (   )   
 

 
                     

Therefore, the travelled distance  

  ∫ |     (   )  
 

 (     (   )      ) 
 
|
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Question 17 

 

Answer: B 

 

Explanation: 

 
  

  
 

 (    )

(   )(    )
  

 (  )   ( )  ∫
    

(    )(   )

  

 
    

 

 (  )  ∫ (
  

    
 

  

   
)

  

 

    ( )  ∫ (
 

   

  

 

 
 

    
)     

 

 

Question 18 

 

Answer:  

 

Explanation: 

                        

    √              √    
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Question 19 

 

Answer: E 

 

Explanation: 

   (      )       ̅       , using CAS 
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Question 20 

 

Answer: B 

 

Explanation: 

 

Enter the statistics into CAS 

 
 

 
          is less than 0.05, hence enough evidence to reject   . 
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SECTION B: Extended Response questions 

 

Question 1 (10 marks) 

a.   ( )  
              

(   ) 
 

Solve   ( )    for   ,           .   

                                           (       )         

The required stationary point is   (          ).                                                           1 mark 

 

b. Solve    ( )    for    by CAS,                                                                           1 mark 

                                                          (      )                              

The required point of inflection is  (          )                                                          1 mark 

 

c. Graph 

 
 

 Labelling the turning point and the point of inflection                                      1 mark 

 Labelling the end points                                                                                              1 mark 

 Correct graph for   [    )  (                                                                          1 mark 

 

d.        ∫ √  (  ( ))
  

  
   ∫ √  (

              

(   ) 
)
  

  
                               1 mark 

                                                                                                                                  1 mark 

e.    ∫ ( ( ))
  

  
                                                                                                          1 mark 

                                                                                                                                     1 mark 
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Question 2 (11 marks) 

a. Solve  |     
 

 
 (

 √ 

 
  )  |  |     (√   ) |  for         in CAS.                1 mark 

 

Therefore,                            
 √ 

 
   √                                                                       1 mark 

 

b. Solve |  
 

 
 (

 √ 

 
  )  |  |  (√   ) | and |     |     simultaneously in CAS.  

     1 mark 

 
 

The intersections are      (    )  and  (
 

 
   

 √ 

 
).                                                        1 mark 

 

c. Graph 
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Correct graphs for the circle and the line                                                                              1 mark 

Labelling the intersections                                                                                                       1 mark 

 

d.                              (
√ 

 
)                                                                             1 mark 

                                                                                                         1 mark 

 

e. The area of the minor sector            
 

 
     

   

 
          1 mark 

The area of the triangle ABC            
 

 
 (    )  (  (  

 √ 

 
))  

  √ 

 
 

                                                                                                                                           1 mark 

 Alternative:                
 

 
         (    )  

  √ 

 
                  

Therefore, the area of the minor segment 

                                           
   

 
 

  √ 

 
                                                                     1 mark 

 

 

 

Question 3 (9 marks) 

 

a.    Solve     
  

  
    (  

 

 
)  by CAS,                                                                                           

1 mark 

 
 

Therefore            
     

      
   

     

     
,  where   and   are constants.     

                                                                           

 1 mark 

 

              
     

      
       

 

          
                 

             
                                             1 mark    
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b. From Parts a i) and a ii),   ( )  
        

         
  

Solve   ( )       and  (  )       simultaneously by CAS, 

                                                 
 

    
        

 

  
   (

  

  
)                                                    1 mark 

Therefore  

 

                                              ( )  
      

  (
  
  

)

 
  

 
  (

  
  

)

 
  

      
 

    

                                                     1 mark 

 

                                                        
     (

  

  
)

 
  

  (
  

  
)

 
  

                                                               1 mark 

 

c.       
  

  
 

 

  
  (

  

  
)  (  

 

    
) 

   

    
  

  
 

  

  
 

  

  
                                                                                                            1 mark 

        
 

  
  (

  

  
) (  

 

    
)  

 

  
  (

  

  
)  (  

 

    
)                                                   1 mark 

        (
 

  
  (

  

  
))

 

 (  
 

    
)(  

 

    
)                                                                      1 mark 

 

 

 

Question 4 (11 marks) 

a. Solve    
 
( )    

 
( )  for      by CAS,                                                                           

At              Particle A passes  (         )                                                         2 mark 

At              Particle B passes  (         )                                                         1 mark 
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b. Graph 

 

 
 

 

Correct end points                     1 mark 

Correct directions                    1 mark 

Correct shapes         1 mark 

 

c.   
 
̇ ( )        (  )  

 
     (  )  

 
 

  ̇
 

( )      ( )    ( )  
 

     ( )  
 

                                                                          1 mark 

Let   be the angle between the moving directions when they cross the same point. 

 

                             ( )  
  
 
̇ (     )   

 
̇ (     )

|  
 
̇ (     )||  

 
̇ (     )|

          

                                         1 mark 

 

 

d.     Let  ( )  |  
 
( )    

 
( )|                                                                                          1 mark 

Solve 
 

  
( ( ))    for   ,                                                                                  1 mark 

 

      (      )                            1 mark 
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Question 5 (11marks) 

a. Proof 

                       

                            1 mark 

  
  

  
     

  

  
                      

  

  
  

      

   
              1 mark 

                                                                 

b. Solve     
   

       in CAS,           (      )    1 mark 

 
Substitute         ,  

        (       )        (        )  

       (
        

      
)        1 mark 

c. At the highest point    .          1 mark                                              

       (
           

         
)               1mark 

 

 

d. Solve the differential equation    
      

            in CAS 

         |       |           1 mark       

 

      Substitute                 

       (    )                  1 mark 

       |
    

       |              

Solve          |
    

       |      for  ,                  1 mark 

    

 

e.                         
  

  
                 1 mark 

   ∫
 

           

      

 
               1 mark 
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Question 6 (8 marks) 

 

a. Let              , where     (      ). 

Therefore  ( )                     ( )             1 mark 

 

                      (      )                1 mark 

b. Let  ̅ be the sample mean of the amount of the liquid. Then  ̅   (    (
 

 
)

 

). 1 mark 

                   ( ̅     )                1 mark 

 

c. Find from CAS 

 

 
(             ) 

 

d.                                 1 mark 

 

e.     ( ̅       |     )          

 
 

Conclusion: There is sufficient evidence to reject   . 

 

 

 

 


