
Year 2017 

VCE 

Specialist Mathematics 

Trial Examination 1 

Solutions 
 

 

 
 

KILBAHA MULTIMEDIA PUBLISHING 

PO BOX 2227  

KEW VIC 3101   

AUSTRALIA 

TEL: (03) 9018 5376   

FAX: (03) 9817 4334   

kilbaha@gmail.com 

http://kilbaha.com.au   

 
 

 

 

 



 Kilbaha Multimedia Publishing  http://kilbaha.com.au 
This page must be counted in surveys by Copyright Agency Limited (CAL) 
http://copyright.com.au 

 

 

 

 

 

IMPORTANT COPYRIGHT NOTICE 
  

 This material is copyright. Subject to statutory exception and to the provisions of the 

relevant collective licensing agreements, no reproduction of any part may take place 

without the written permission of Kilbaha Multimedia Publishing. 

 The contents of this work are copyrighted. Unauthorised copying of any part of this 

work is illegal and detrimental to the interests of the author.  

 For authorised copying within Australia please check that your institution has a 

licence from Copyright Agency Limited. This permits the copying of small parts of 

the material, in limited quantities, within the conditions set out in the licence. 

 

Reproduction and communication for educational purposes The Australian Copyright Act 

1968 (the Act) allows a maximum of one chapter or 10% of the pages of this work, to be 

reproduced and/or communicated by any educational institution for its educational 

purposes provided that educational institution (or the body that administers it) has given a 

remuneration notice to Copyright Agency Limited (CAL) under the Act. 

 

For details of the CAL licence for educational institutions contact  

CAL, Level 15, 233 Castlereagh Street, Sydney, NSW, 2000  

Tel: (02) 9394 7600  

Fax: (02) 9394 7601 

Email: info@copyright.com.au 

Web: http://www.copyright.com.au 

 

 

 While every care has been taken, no guarantee is given that these answers are free 

from error. Please contact us if you believe you have found an error. 
 

http://kilbaha.com.au/
http://copyright.com.au/
mailto:info@copyright.com.au
http://www.copyright.com.au/


Specialist Mathematics Trial Examination 1   2017    Solutions                             Page  3 

 Kilbaha Multimedia Publishing  http://kilbaha.com.au 
This page must be counted in surveys by Copyright Agency Limited (CAL) 
http://copyright.com.au 

Question 1 

a. 
2

2 cis
3

z
 

  
 

    

   
2 2

2 cos sin
3 3

i
     

       
    

  since         cos cos , sin sin          

           

 

2 2
2 cos sin

3 3

1 3
2

2 2

2
1 3

2

i

i

i

     
     

    

 
    

 

  

        M1 

 by the conjugate root theorem,  2
1 3

2
z i    is also a root  

  22
2 , . 1 3 2

4
z z z z i       

  2 sum of the roots product of the rootsz z   

  2 2 2z z    is the quadratic factor      A1 

 

b.   4 3 22 5 3 2 6 0f z z z z z       

           

  

      

2 22 2 3 0

2 2
1 3 1 3 3 3 0

2 2

z z z

z i z i z i z i

    

  
             
  

    M1 

 all the roots are   2
1 3 , 3

2
z i i          A1 

 

 

Question 2 

95% confidence interval is  
1 1

2 1 , 1
2 n n n


  

    
        

    
      

this has a width of  
2

10n

 
          M1 

20n   

the minimum sample size is 400        A1 
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Question 3 

     

 

   when the 4kg mass moves downwards,  

   with an acceleration of a, resolving 

   

 

 

   

1

1

1 4 4

2 2 2

adding 1 2

2 6

g T a

T g a

g a

 

 





  

            
3

g
a        A1

      

 

        

      

  

 

 

 

 

 

 

 

         when the 2 m   kg moves downwards 

         with an acceleration of 
3

g
  , resolving 

          

     

 

2

2

3 2 2
3

4 4 4
3

g
m g T m

g
T g

   

  

  

 adding    3 4          M1 

            

   

 

2 4 2 4
3

3 2 6

3 6 6

2 12

g
m g m

m m

m m

m

    

  

  



 

               6m          A1 
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Question 4 

 log 2 8e

x
xy

y
     by log laws 

     log 2 log log 8e e e

x
x y

y
        using implicit differentiation    M1 

2

1 1 1
0

dy x dy

x y dx y y dx
             

2

1 1 1dy x

x y dx y y

 
   

 
          A1 

2

x y dy x y

xy dx y

  
  

 
 

 

 

y x ydy

dx x x y





             A1  

at the point 
1

2,
4

 
 
 

 

 
1

2,
4

1 1
2

1 9 94 4

1 8 7 56
2 2

4

dy

dx  
 
 

 
 

    
 

 
 

 

gradient of the normal is  
56

9
          A1

  

Question 5 
 

a.      
2

1

2 2t

t

s x t y t dt  


 

 3 25 , 6 1x t y t     

 23 12
dx dy

x t y t
dt dt

           M1 

  
2 2

4 2 2 29 144 9 16
dx dy

t t t t
dt dt

   
       

   
 

 

2 2

2

3
2

0

3 16 since 0

3 16

dx dy
t t t

dt dt

s t t dt

   
      

   

 

      A1 
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b. 
3

2

0
3 16s t t dt     2 1

let 16 2
2

du
u t t dt du

dt t
       

 terminals when 0 16 when 3 25t u t u       

 
25

16

1
3

2
s t u du

t
           M1 

 

25 1

2

16

3

2
s u du   

 

25
3

2

16

3 2

2 3
u

 
  

 
 

 

3 3

2 225 16   

 
   

3 3

3 3

25 16

5 4 125 64

 

   

 

 61            A1  

 

Question 6 
 

2

2

4

4

ydy

dx x





  and  0 1y     separating the variables 

22

1 1

44
dy dx

xy




 
 

          M1 

1 11
sin tan

2 2 2

y x
c    

    
   

         A1 

1

1 1

1
when 1 , 0 sin

2 6

1
sin tan

2 6 2 2

y x c

y x







 

 
    

 

   
    

   

 

11
2sin tan

6 2 2

x
y

   
    

  
         A1 

 

 

http://kilbaha.com.au/
http://copyright.com.au/


Specialist Mathematics Trial Examination 1   2017    Solutions                             Page  7 

 Kilbaha Multimedia Publishing  http://kilbaha.com.au 
This page must be counted in surveys by Copyright Agency Limited (CAL) 
http://copyright.com.au 

Question 7 

 

a. 

 

 

 

  

 

 

 

         

                                                                                                              A1 

 

 

 

 

 

b. 

Let T be the tension in the strings, all the forces are in newtons. 

resolving horizontally       0 01 cos 60 cos 30 0F T T         

resolving vertically          0 02 sin 60 sin 30 0T T mg       A1 

      0 0 3 1 2
1 cos 30 cos 60

2 3 1

F
F T F T T

 
         

 

      0 0 3 1 2
2 sin 60 sin 30

2 3 1

mg
mg T mg T T

 
         

   M1 

 

eliminating T, gives 
2 2 3 1

3 1 3 1 3 1

F mg
T F mg

 
         

 

 

3 1 3 1 3 2 3 1

3 13 1 3 1
F mg mg

        
                  

 

 2 3 2 , 3F mg a b            A1  

 

 

030   
060   

    mg 

T 
T 

F 
Q 

030  

 

060  

 

R 
 

P 

 m 
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Question 8 
 

a.i. Let   
 

  
11

sec cos
cos

y kx kx
kx



      using the chain rule  

 

    
 

 

 

   

     

2

2

sin sin 1
1 sin cos

cos cos cos

sec tan sec

k kx k kxdy
k kx kx

dx kx kx kx

d
kx k kx kx

dx



      

  

   A1 

 

ii Let        log tan sec loge ey kx kx u    where    tan secu kx kx   

 
1dy

du u
     using the chain rule        

             2sec sec tan sec tan sec
du

k kx k kx kx k kx kx kx
dx

       A1 

 
   

        
1

. sec sec tan sec
tan sec

dy dy du
k kx kx kx k kx

dx du dx kx kx
    


  

 so  that        log tan sec sece

d
kx kx k kx

dx
     

 

b.  
2

2sec
2

cos
2

x
y

x

 
  

  
 
 

  when 0 , 2x y  , y intercept  0,2   

 The graph has vertical asymptotes when 
3

cos 0 ,
2 2 2 2

x x   
     

 
  

 so that  , 3x      are the vertical asymptotes.     A1 

    

 

x

y

      

-6

-4

-2

2

4

6

 
 

3 3x x x x           

 0,2
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c. 
2

0

2sec
2

x
A dx



 
  

 





               using a. with  
1

2
k    

 

    

2

0

4log tan sec
2 2

4log tan sec 4log tan 0 sec 0
4 4

e

e e

x x
A



 

     
      

     

    
       

    

    A1 

    24log 1 2 unitse          A1 

 

Question 9 
 

Let 2 3a i j k      ,  2 4b i j k     ,  c xi yj z k    

Since a  is perpendicular to c    . 0 1 2 3 0a c x y z          

Since b  is perpendicular to c    . 0 2 2 4 0b c x y z         A1 

Since c  is a unit vector   2 2 21 1c x y z      

     

          1 2 3 0x y z    

 2 2 2 4 8 0x y z        subtracting gives 7 7 0y z z y       

 

   4 1 8 12 4 0x y z             M1 

        2 2 4 0x y z       subtracting gives 7 14 0 2x y x y      

substituting into   2 2 2 2 1
3 4 6 1

6
y y y y y         

 
1

ˆ 2
6

c i j k


             A1 
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Question 10 

 

a.  
60

60
200 60 14

600B

dB

dt 

     gm/month  

  

  
120

120
200 120 16

600B

dB

dt 

    gm/month 

  

  Since when 120B   the rate is larger,  

 the bird is gaining weight faster when 120B       A1 

 

b.  200
600

dB B
B

dt
      separating the variables 

 
 

600

200
dB t

B B








    using partial fractions 

 
 

 

 

 

 

200 200600

200 200 200 200

A B DB B D A AA D

B B B B B B B B

   
   

   
            M1 

 200 600 0 3A D A A D         

 
1 1

3
200

dB t
B B

 
  

 





 

    log log 200
3

e e

t
B B c           A1 

            since  20 200B    the moduli are not needed 

 Now when  0 , 20t B    

 

 

     

0 log 20 log 200 20

180
log 180 log 20 log log 9

20

e e

e e e e

c

c

    

 
    

 

     A1 

 

   

3 3

3

log log 200 log 9
3

9
log

3 200

9 200

200 9

200 9

e e e

e

t t

t

t
B B

t B

B

B B
e e

B B

B Be





   

 
  

 


  



 

 

 

 

3

3

200 1 9

200

1 9

t

t

B e

B t

e





 
  

 





         M1 
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c.  21
200

600

dB
B B

dt
   

    
2

2

1 1
200 2 100 0

600 300

d B dB dB
B B

dt dt dt
         for inflexion points 

2

2
0

d B

dt
   

 100B   

 when   3

3

200
100 1 9 2

1 9

t

t
B t e

e





    



     M1 

 3 39 1 9
t t

e e


    

  3log 9et    

 point of inflexion     3log 9 ,100e       

 the curve is concave up for   0 3log 9et        A1 

 

d.       Since   0 20B    and as , 200t B  , the horizontal asymptote is 200  

            G1 

 

t

B

0 2 4 6 8 10 12 14 16 18

-40

-20

20

40

60

80

100

120

140

160

180

200

 
  

 

 

END OF SUGGESTED SOLUTIONS
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