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VCAA Sample Questions 2006 – Specialist Mathematics 
 

Written Examination 1 
 

Suggested answers and solutions 
 
Question 1 
a.               
 
   
 
 
The crate will move if 

R
F F>  ie. If 140F >  

 
Since 120F = , the crate will not move. 
 
b. 
 
 
 
 
 
 
Question 2 
 
BC a=
uuur

%
 and AC b=

uuur

%
 since OABC is a 

parallelogram. 
0=• ABOC  since AB

uuur
 is perpendicular to OC

uuur
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so all sides have the same length. 
Opposite sides are parallel, since it is a 
parallelogram. 
Hence OABC is a rhombus. 
 
 
Question 3 
a.             

           
 
 
 
 
 
 
 
 
 
 
 
 

b.   Points of inflection occur when 0)( =!! xf . 
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Question 4 
a.   Differentiating with respect to x:  
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b.    
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Question 5 
a.    Substituting 3z i=  we have  
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So 3z i=  is a solution. 
 
b.    As all coefficients are real and 3z i!  is a factor 

then 3z i+  is also a factor. 
 

    

( )( )( )

( )( )2

3 3 0

9 0

9 18

2

z i z i z a

z z a

So a

a

! + + =

+ + =

= !

" = !

 

 
So the solutions are 3 , 3 , 2i i!  
 
 
Question 6 
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Question 7 
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Let ( )cosu x= , so )sin(x
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Question 8 
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Question 9 
 
a.   Vertical asymptotes occur when 2

4 5 0x x+ + =  
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As 2
0, 4 5x x! < + +  has no real solutions 

So there are no vertical asymptotes. 
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c.   Turning points occur when 0=
dx

dy
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VCAA Sample Questions 2006 – Specialist Mathematics 
 

Written Examination 2 Section 1 
 

Suggested answers and solutions 
 

1 E 2 C 3 E 4 D 5 B 
6 A 7 C 8 A 9 D 10 B 
11 E 12 D 13 C 14 E 15 B 
16 D 17 A 18 B 19 A 20 E 
21 E 22 C       
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Question 2 
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Diagram for Question 2 
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D. 
   
 
 
 
 

 
E. 
    
 
 
 
 
 
 
 
 
 
Therefore option E is incorrect. 
 

Question 4 
 
The period of the graph is ! . Therefore, 
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Question 5 
 
As the polynomial has real coefficients then the 
Complex Conjugate Rule applies. Hence, any 
complex roots must occur as a conjugate pair. 
 
Hence, it is not possible to have an odd number 
of non-real roots. So, answer B must be false 
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So, P is the best representation 
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The shaded region corresponds to 
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Question 8 
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Question 10 
 
2 2
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Differentiating both sides with respect to x 
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Question 13 
 
A    2 2 2
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 by Pythagoras’ Theorem 
Therefore: true 
 
B  
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C 
 
 
 
 
 
 
 
 
 
 
Therefore: false 
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Therefore: true 
 
Hence the correct answer is C 
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i 

j 

5g
30° 

30° 
5gcos30° 

N

5gsin30° 

 

( )

( )

So

cos 90

0

b c a

a b c

b a b b c

b c

b c

+ =

! " =

" =

= °

=

#

% % %

% % %

� �
% % % % %

�
% %

�
% %



MAV Specialist Mathematics VCAA Sample Examination 2 Section 1 Solutions 
 
5 sin 30 ( 5 cos30) 5

5 sin 30 5

2

B

g N g a

g a

g
a

+ ! =

=

=

"

i j i

 

 
 
Question 16 
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Question 18 
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Question 19 
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As the body is on the point of sliding down the 
plane, the friction force acts up the plane. 
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Question 20 
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As the slope field has the form of a hyperbola in 
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Question 21 
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Written Examination 2  Section 2 
 

Suggested answers and solutions 
 
Question 1 
 
a.   
 
 
 
 
 
The particles will be at right angles to each other 
when 0r s =�
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Therefore particles R and S move at the same 
speed at any given time 
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same velocity. 
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Question 2 
 
a. i. 
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b. i.     
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c. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

 
 
Alternatively: 
 

 

Question 3 
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c. 
 
 
 
 
 
d. 
 
 
 
 
 
 
 

Im (z)

Re (z)

V

W

S

T

 
e. 
 
 
 
 
 
 
 
 

( )( ) ( )( )

cos where is 

7 1 1 7 49 1 49 1cos

0 2 50 cos

cos 0

90

WO WV WO WV OWV! !

!

!

!

!

= "

# # + # = + $ +

=

=

% = °

uuur uuur uuur uuur
�

 

 
OWV!"  is a right angle. 

Question 4 
 
a. 
 
 
 
 
b. 
 
 
 
 
 
 
c.     ( )tan 0.5f! "=  where !  is the angle ( )f x  
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So, the angle the platform makes with the surface 
is 39° . 
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d. i. 
 
 
 
 
The middle term is given by  
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ii. 
 
 
 
 
iii.  The volume of the platform is 3

1.9 m!  
 

           
 
Therefore 7 packages are needed. 
 
Alternative solution:  
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so they need  7 packages. 
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ii. 
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Jay hits the ground when 
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