
 

 

 

Year 2007 
VCE 

Specialist Mathematics 
Solutions 

Trial Examination 1 
 

 

 
 

KILBAHA MULTIMEDIA PUBLISHING 
PO BOX 2227  
KEW  VIC  3101   
AUSTRALIA 

TEL: (03) 9817 5374   
FAX: (03) 9817 4334   
chemas@chemas.com       
www.chemas.com 

 



 

 

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 Pty Ltd. 
• 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. 

• Teachers and students are reminded that for the purposes of school requirements and 
external assessments, students must submit work that is clearly their own.  

• Schools which purchase a licence to use this material may distribute this electronic 
file to the students at the school for their exclusive use. This distribution can be done 
either on an Intranet Server or on media for the use on stand-alone computers.  

• Schools which purchase a licence to use this material may distribute this printed file 
to the students at the school for their exclusive use.  

 
 
• The Word file (if supplied) is for use ONLY within the school. 
 
• It may be modified to suit the school syllabus and for teaching purposes. 
 
• All modified versions of the file must carry this copyright notice. 
 
• Commercial use of this material is expressly prohibited. 



Specialist Mathematics  Trial Examination 1 2007   Solutions                                Page 3  

 

Question 1 
 

 2
2 5 6 3 0y

x y x
e

− + + =   taking d
dx

 of each term ( implicit differentiation ) 

 ( ) ( ) ( ) ( )2 25 6 3 0yd d d dxe y x
dx dx dx dx

− − + + =        M1  

 product rule in the first term        

 ( ) ( ) ( ) ( ) ( )2 2 25 6 3 0y yd dy d d dy d dx e e x y x
dy dx dx dy dx dx dx

− −+ − + + =   

 
( )

2 2

2 2

2 5 12 0

2 5 12

y y

y y

dy dyxe e x
dx dx

dy xe e x
dx

− −

− −

− + − + =

+ = +
      M1 

 
2

2

12
2 5

y

y

dy e x
dx xe

−

−

+
=

+
        A1 

 

Question 2 
 

a. 

 

 

 

 

 

 
for all the forces  A1 

b. now   0112 2 10kg 9.8 45
7

T m g μ θ= = = = =  

 resolving horizontally to the lawn in the i  direction. 
 ( ) ( )1 cos 0RT Fθ − =   

 from  ( ) ( ) ( )01 cos 12 2 cos 45 12RF T θ= = =     A1 
resolving perpendicular to the lawn in the j  direction.  

( ) ( )2 sin 0N T mgθ− − =  

from  ( ) ( ) ( )0
x2 sin 10 9.8 12 2 cos 45 98 12 110N mg T θ= + = + = + =  

and  110 515
7 7

Nμ = =       

since  RN Fμ >   it is not on the point of moving    A1 

T 

RF  
i

j

045

mg 

N 



Specialist Mathematics  Trial Examination 1 2007   Solutions                                Page 4  

 

c.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 now   049 2 110kg 9.8 45 ?
2 7

T m g aμ θ= = = = = =  

 resolving horizontally to the lawn in the i  direction. 
 ( ) ( )1 cosT N maθ μ− =        M1 

resolving perpendicular to the lawn in the j  direction.  

 ( ) ( )2 sin 0N T mgθ− − =  from ( ) ( ) ( )2 sin into 1N T mgθ= +  

 
( ) ( )( )
( ) ( )( )

cos sin

cos sin

ma T T mg

ma T mg

θ μ θ

θ μ θ μ

= − +

= − −
      A1 

 

( ) ( )( )

( ) ( )0 0

x

cos sin

49 2 1 9.8cos 45 sin 45
20 7 7

49 2 1 1 1.4
20 2 7 2

49 2 6 1.4
20 7 2

2.1 1.4

Ta g
m

a

a

a

a

θ μ θ μ= − −

⎛ ⎞= − −⎜ ⎟
⎝ ⎠

⎛ ⎞= − −⎜ ⎟
⎝ ⎠

= −

= −

 

 20.7 m/sa =          A1 
 

Nμ  450  

mg 

N 

i

j  
T
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Question 3 
 

2

3 5
9 4

dy x
dx x

−
=

−
  integrating with respect to x  

2

3 5
9 4
xy dx

x
−

=
−

⌠
⎮
⌡

 separating into two integrals 

  

2 2

3 5
9 4 9 4

xy dx dx
x x

= −
− −

⌠ ⌠
⎮ ⎮
⌡ ⌡

      M1 

in the first integral let  29 4 , 8duu x x
dx

= − = −  

in the second integral let  2 , 2dvv x
dx

= =  
1
2

2

3 5 1
8 2 9

y u du dv
v

−
= − −

−
⌠
⎮
⌡∫        M1 

1
123 5 sin

4 2 3
vy u C− ⎛ ⎞= − − +⎜ ⎟

⎝ ⎠
 

2 13 5 29 4 sin
4 2 3

xy x C− ⎛ ⎞= − − − +⎜ ⎟
⎝ ⎠

       A2 

  
to find  C use ( )0 0y =  

9 90 0
4 4

C C= − − + =  

2 13 5 2 99 4 sin
4 2 3 4

xy x − ⎛ ⎞= − − − +⎜ ⎟
⎝ ⎠

       A1 

 
Note that a possible correct alternative answer is 

 2 13 5 2 9 59 4 cos
4 2 3 4 4

xy x π− ⎛ ⎞= − − + + −⎜ ⎟
⎝ ⎠
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Question 4 

a. let  ( ) 3 2 15 0P z z pz qz= + + + =    since p and q are real 

 by the conjugate root theorem  ( ) ( )1 2 1 2 0P i P i− = + =  
 so 1 2i+  is also a root        A1 
 
b. let 1 2 1 2i iα β= + = −  
 now 22 and 1 4 5iα β αβ+ = = − =  
 so the quadratic 2 2 5z z− +  is a factor 
 ( ) ( )( )3 2 215 2 5 0P z z pz qz z z z c= + + + = − + + =     M1 

 now 5 15 so that 3c c= =  and expanding  ( )( )2 2 5 3z z z− + +  

 coefficient of   2 : 3 2 1z p = − =  
 coefficient of   : 5 6 1z q = − = −       A2 
   

 and all the roots are  1 2 and 3z i z= ± = −  
 

 
Question 5 

a. Method  I    using addition theorems 0 0 0 015 15 45 30
12
π

= = −  

 
tan tan

4 6tan tan
12 4 6 1 tan tan

4 6

π π
π π π

π π

⎛ ⎞ ⎛ ⎞−⎜ ⎟ ⎜ ⎟⎛ ⎞ ⎛ ⎞ ⎝ ⎠ ⎝ ⎠= − =⎜ ⎟ ⎜ ⎟ ⎛ ⎞ ⎛ ⎞⎝ ⎠ ⎝ ⎠ + ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

    M1 

 
x

1 3 11 3 1 3 13 3tan 112 3 1 3 1 3 11
3 3

3 2 3 1 4 2 3tan
12 3 1 2

π

π

−
−

− −⎛ ⎞ = = =⎜ ⎟ + + −⎝ ⎠ +

− + −⎛ ⎞ = =⎜ ⎟ −⎝ ⎠

     M1  

 tan 2 3
12
π⎛ ⎞ = −⎜ ⎟

⎝ ⎠
        A1 
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 Alternative Method II  using double angle formulae  let  2
12 6

A Aπ π
= =  

 ( ) ( )
( )2

2 tan
tan 2

1 tan
A

A
A

=
−

 

 
2

2 tan
1 12
3 1 tan

12

π

π

⎛ ⎞
⎜ ⎟
⎝ ⎠=
⎛ ⎞− ⎜ ⎟
⎝ ⎠

        M1 

 

( )

2

2

2

2

1 tan 2 3 tan
12 12

tan 2 3 tan 1 0
12 12

let tan 2 3 1 0
12

2 3 4 16

u u u

π π

π π

π

⎛ ⎞ ⎛ ⎞− =⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

⎛ ⎞ ⎛ ⎞+ − =⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

⎛ ⎞= + − =⎜ ⎟
⎝ ⎠

Δ = + =

 

 2 3 16tan but tan 0
12 2 12

u π π− ±⎛ ⎞ ⎛ ⎞= = >⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

   take the positive  M1 

 so that  tan 2 3
12
π⎛ ⎞ = −⎜ ⎟

⎝ ⎠
       A1 

 

b. let   ( )1 2 3u i= + −   now  ( ) ( )1Arg tan 2 3
12

u π−= − =   

 let   ( ) 21 3 2v i u i u= − + − = − =    v is a rotation of  0180   from u, so  

 ( ) ( )( ) ( )011Arg Arg 1 3 2 or 165
12 12

v i π ππ= − + − = − + = − −   A1 
 

  015 ( )Re z  

( )Im z  

u 

  v 
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Question 6 

a.  Let  ( )
1

1 1 23 3tan tan where 3y u u x
x x

−− −⎛ ⎞
= = = =⎜ ⎟⎜ ⎟

⎝ ⎠
 

 
3
2

2 3

1 3 3
1 2 2

dy du x
du u dx x

− −
= = − =

+
    chain rule   M1  

 

3

3

3
32 1

3 since 0
32

dy dy du
dx du dx x

x

dy x
xdx x

x

−
= =

⎛ ⎞+⎜ ⎟
⎝ ⎠

−
= >

+⎛ ⎞
⎜ ⎟
⎝ ⎠

 

( )
3

2 3
dy
dx x x

−
=

+
         

so shown 
( )

1 3 3tan for 0
2 3

d x
dx x x x

−
⎛ ⎞⎛ ⎞ −

= >⎜ ⎟⎜ ⎟⎜ ⎟ +⎝ ⎠⎝ ⎠
   A1 

b. 
9

3 2
1

1
6 9

dx
x x x+ +

⌠
⎮
⌡

=
( )

9

2
1

1

6 9
dx

x x x+ +

⌠
⎮⎮
⌡

= 

 
( )

9

2
1

1

3
dx

x x +

⌠
⎮
⌡

=
( )

9

1

1
3

dx
x x +

⌠
⎮
⌡

   since  0x >  

 
9

1

1

2 3tan
3 x

−
⎡ ⎤⎛ ⎞

= − ⎢ ⎥⎜ ⎟⎜ ⎟⎢ ⎥⎝ ⎠⎣ ⎦
       M1 

      

 
( )1 12 3tan tan 3

33

2 3
3 6 3

π π

− −
⎛ ⎞⎛ ⎞

= − −⎜ ⎟⎜ ⎟⎜ ⎟⎜ ⎟⎝ ⎠⎝ ⎠

⎛ ⎞= − −⎜ ⎟
⎝ ⎠

 

 3
9
π

=          A1 
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Question 7 

a. ( ) ( ) ( )2 2 2 23 5
2 2

t t t tr t e e i e e j− −= + + −   vector equation, 

 the parametric equations are  ( ) ( )2 2 2 23 5and
2 2

t t t tx e e y e e− −= + = −  

 now  ( ) ( )2 4 4 2 4 49 252 and 2
4 4

t t t tx e e y e e− −= + + = − +    A1 

 so that  ( ) ( )
2 2

4 4 4 44 42 and 2
9 25

t t t tx ye e e e− −= + + = − +  

 subtracting to eliminate  t gives      M1 

 

2 2

2 2
2 2

4 4 4
9 25

1 9 25
9 25

x y

x y a b

− =

− = = =
 

 since 0 and 0 3 5a b a b> > = =       A1 
 
 
b. since 0 both 0 and 0t x y≥ ≥ ≥  , the graph is not the whole hyperbola 
 only the upper right branch, touching the x-axis at ( )3,0    A1  
 

x

y

-6 -4 -2 0 2 4 6

-4

-2

0

2

4
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Question 8 
 

a. 6sin
2
xy π⎛ ⎞= ⎜ ⎟

⎝ ⎠
 

 2

0

36sin 0 4
2

b

xV dx bππ ⎛ ⎞= < <⎜ ⎟
⎝ ⎠

⌠
⎮
⌡

 

 ( )( )
0

18 1 cos
b

V x dxπ π= −∫        A1 

 
( )

( )

0

118 sin

118 sin 0

b

V x x

V b b

π π
π

π π
π

⎡ ⎤= −⎢ ⎥⎣ ⎦

⎡ ⎤= − −⎢ ⎥⎣ ⎦

       M1 

 ( )( )18 sinV b bπ π= −        A1 
 
b. if   ( )( ) ( )18 sin 9 7 2V b bπ π π= − = +  

 then 7 7since sin 1
2 2

b π⎛ ⎞= = −⎜ ⎟
⎝ ⎠

      A1 

  
Question 9 
 

a. 
( )2

4 4
4 4

y
x x x x

= =
− −

 

 
 vertical asymptotes at  0x =  ( the y-axis )  and  4x =   

 horizontal asymptotes at  0y =   ( the x-axis )    A1  

 the turning point is when  ( ) 42 4 0 at 2 2 1
4 8

x x y− = = = = −
−

 

 maximum turning point at ( )2, 1−           

correct graph and turning point      A1 
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x

y

-2 0 2 4 6

-2

0

2

 

b. the area  
( )

22

2

1 1

4 4
4 4

dx dx
x x x x

= =
− −

⌠⌠⎮ ⎮⌡ ⌡
 

 by partial fractions  
( )2

4 4
4 4 4

A B
x x x x x x

= = +
− − −

 adding the partial fractions  

 ( )
( )

( )
2

4 4
4 4

A x Bx x A B A
x x x x
− + + −

= =
− −

      M1 

( ) ( )1 0    and  2 4 4  so that 1 and 1A B A A B A B+ = − = = − = − =  

the area    
2

1

1 1
4

A dx
x x

⎛ ⎞= −⎜ ⎟−⎝ ⎠
⌠
⎮
⌡

  but  the area is under the x-axis, so 0A <  

2

1

1 1 now 0
4

A dx A
x x

⎛ ⎞= − >⎜ ⎟−⎝ ⎠
⌠
⎮
⌡

     M1 

( ) ( ) 2

1

2

1

log log 4

log
4

2 1log log
2 3

e e

e

e e

x x

x
x

⎡ ⎤= − −⎣ ⎦

⎡ ⎤⎛ ⎞
= ⎢ ⎥⎜ ⎟−⎝ ⎠⎣ ⎦

⎛ ⎞⎛ ⎞ ⎛ ⎞
= −⎜ ⎟⎜ ⎟ ⎜ ⎟− −⎝ ⎠ ⎝ ⎠⎝ ⎠

       A1 

( )log 3e=          A1     
  
 

END OF SUGGESTED SOLUTIONS 


