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Gradients of asymptotes are 2± , ( ) 122 −≠−× , .: the 

asymptotes are not perpendicular.    E 
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Q4  ( )tx sin= , ( ) ( )tty 2sin212cos −== , .: 221 xy −=  B 

 

Q5  ( )xy 2sec2= , ( )xy tan5=  and 
22

ππ
<<− x . 
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2

0
π

<≤ x , ( )xy 2sec2= , ( )xy tan5=  

Let ( )x2sec2 ( )xtan5= , .: ( ) ( ) 02tan5tan2 2 =+− xx , 

( )( ) ( )( ) 02tan1tan2 =−− xx ,  
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Both functions are symmetrical about the y-axis.   E 

Quicker by CAS/calculator. 
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only one complex coefficient.    C 

 

Q9  







=

3

2
4

π
cisz , 









−=








−=








=

3

2
44

3

10
4

3

10
4

5555 π
π

ππ
cisciscisz , 

.: ( )
3

25 π
−=zArg      E 

 

Q10  Let yixz += , ( ) ( ) 16
22

=−−+ zzzz , 

.: ( ) ( ) 1622
22

=− yix , .: 422 =+ yx    D 

 

Q11  As V increases (i.e. move up), the slope (i.e. 
dt

dV
) becomes 

'more' negative.  
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Q18  Join the force vector head to tail to form the following 

triangle. 
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Q19  Take northerly direction as positive.  

2+=a , 30+=v , 100+=s , use asuv 222 +=  to find the initial 

velocity 510+=u .     A 
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Q21  Resultant force on the system is gMg 5− . 

Newtons second law: ( )
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Section 2 
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Q2a 

 

                                                   tension T 

normal reaction force N                                                  tension T 

 

                                                      friction force F 

 

                                             weight of block                  weight 

                                                                                        of mass 

 

Weight of block mg= , weight of mass g10= , friction Nµ=  

 

Q2b  The block is on the point of moving down the plane, 0=a , 

resultant force on each object is zero. 

On the 10-kg mass: 010 =− gT  

On the m-kg block:  

030cos =°− mgN  and 030sin =−−° TNmg µ  
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Q2d 
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                                             weight of block                  weight 

                                                                                        of mass 

 

Weight of block mg= , weight of mass g20= , friction N1µ=  

where 
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Now the block is on the point of moving up the plane, 0=a , 

resultant force on each object is zero. 
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Q2e                                                    

normal reaction force N                                                   

 

                                                      friction force F 

 

                                             weight of block                   
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-1

  

 

Q3a  ( )teP 01.03420000 −= ,  

when 0=t , ( ) 200003420000 =−=P . 

 

( ) tt
ee

dt

dP 01.001.0
60003.020000 −=−=  

( ) tt
ee

P 01.001.0
60080034200800

100
−=−−=−  

.: 800
100

−=
P

dt

dP
 

 

Q3b  When 0=P , ( ) 03420000 01.0 =− te  
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Q3d  i. 800=k , ( )teP 01.03420000 −=  

        ii. 200=k , 20000=P  

       iii. 100=k , ( )teP 01.0110000 +=  

t

P

0 5 10 15 20 25 30 35 400

5000

10^4

1.5x10^4

2x10^4

2.5x10^4

k=800

k=200

k=100

(29,0)

(40,20000)

(40,24900)

 



 

© Copyright 2010 itute.com                                                                                2010 VCAA Specialist Mathematics Exam 2 Solutions              

 
4 

Q3ei  When 12=t , 22550=P  
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1

5.225200
12.0

12.0

−

−
=

e

e
k , 004939.0−≈k  

 

Q3eii  k is the number of people leaving per year minus the 

number of people arriving per year. 

If the number of people arriving per year is greater than the 

number of people leaving per year, k is a negative value as 

shown in part i.  

.: k
P

dt

dP
−=

100
 is a positive rate, i.e. P increases with t. 
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