
 

2024 Specialist Mathematics Trial Exam 1 Solutions                                                                                                             © itute 2024 

1 

 
 2024 Specialist Mathematics Trial Exam 1 Solutions    © itute 2024           
 

Question 1   
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Question 2   
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Question 3  

a.  A: 0=x , ty −= 2  and 1−= tz  .: 1=++ zyx  .: A  lies on the plane 1=++ zyx  

B: tx = , ty −= 2  and 0=z  .: 2=++ zyx  .: B  lies on the plane 2=++ zyx  
 

b.  ( )ktitrr AB

~
1

~~~ −−=− , ( )222
1~~ −+=− ttrr AB . At time t , distance is ( )22 1~~ −+=− ttrr AB  
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c.   

 
 

The shortest distance between the paths of the two particles is given by the shortest distance between the two 

planes = the perpendicular distance between the two planes. 

The centres of the two equilateral triangles (shown as two dots in the diagram) have position vectors 
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Question 4   
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Question 5   

a.  ( )( ) 11 012321 −=++++++− −−− nnnn xxxxxxxx   
 

b.  Let 2=x , ( )( ) 012321012321 2222222222221212 ++++++=++++++−=− −−−−−−  nnnnnnn  
 

c.  Given that n  is not a square number, i.e. 2mn   where +Qm . Suppose 
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Since 2h  is a square number  .: nk 2  must be a square number and hence 
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Question 6  

a.  ( ) ( ) 1cossin 22 =+ yx , let 0=y , ( ) 0sin 2 =x , ,02 =x ; = ,0x , positive x-intercept ( )0, . 
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In the second quadrant, 0x  .: ( ) 0cos 2 =x , 
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Question 7   
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b.  Volume 
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Question 8   

a.  ( ) 8118479 =−+ pp   .: 6.0=p  
 

b.  81= X , 10=  .: ( ) 4.0
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10
==Xsd ; 82  is 4.05.2   from 81  .: ( ) 5.08281Pr  X  

.: number of random samples out of 10 55.010 =  

   

Question 9   
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b.  ( ) = dxxv elog1
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1 2
, integration by parts by letting 
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Given 2=v  when ex = , 2log
2

1 2 +−= xxxv e  .: speed ( )2log2 +−= xxxv e . 


