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SECTION 1 

 
Question 1 

Consider the graph of  2 2

1
3 2

y
a ax x

=
+ −

   where a is a non-zero real constant. Which of 

the following is true? 
 
A. The lines  3 andx a x a= − =   are vertical asymptotes and the graph crosses  

 the y-axis at 2

10 ,
3a

⎛ ⎞
⎜ ⎟
⎝ ⎠

 
 
 

B. The lines  3 andx a x a= − =   are vertical asymptotes and the graph has a  

 maximum at 2

1,
4

a
a

⎛ ⎞
⎜ ⎟
⎝ ⎠

 
 

 

C. The lines  3 andx a x a= = −   are vertical asymptotes and the graph has a  

 maximum at 2

1,
4

a
a

⎛ ⎞
⎜ ⎟
⎝ ⎠

 
 

 

D. The lines  3 andx a x a= = −   are vertical asymptotes and the graph has a  

 minimum at 2

1,
4

a
a

⎛ ⎞
⎜ ⎟
⎝ ⎠

 
 
 

E. The graph has no vertical asymptotes, the x-axis is a horizontal asymptote  

 and the graph crosses the y-axis at 2

10 ,
3a

⎛ ⎞
⎜ ⎟
⎝ ⎠

 

Instructions for Section I 
Answer all questions in pencil on the answer sheet provided for multiple-choice questions.  
A correct answer scores 1 mark, an incorrect answer scores 0. 
Marks will not be deducted for incorrect answers. 
No mark will be given  if more than one answer is completed for any question. 
Take the acceleration due to gravity to have magnitude g m/s2, where 9.8g =  
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Question 2 
 
 

 
 

 
The graph shown above has the equation 
 
 
 

A. ( ) ( )2 23 2
1

9 4
x y+ −

− =  

B. ( ) ( )2 23 2
1

3 2
x y+ −

− =  

C. ( ) ( )2 23 2
1

9 4
x y− +

− =  

D. ( ) ( )2 22 3
1

4 9
y x− +

− =  

E. ( ) ( )2 22 3
1

2 3
y x+ −

− =  

 

y 

x 
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Question 3 
 

The expression  2 2 22 2 8 9 10x ax y ay a− + + = −  will represent an ellipse with centre at 
 
A. ( ), 2 if 3a a a− <  

B. ( ), 2 ifa a a R− ∈  

C. ( ), 2 if 3a a a− <  

D. ( ), 2 ifa a a R− ∈  

E. ( ), 2 if 3a a a− >  

 
Question 4 
 

Consider the function with the rule ( ) 1cos 1b xf x b
bπ

− ⎛ ⎞= − −⎜ ⎟
⎝ ⎠

, where b is a positive real 

number, then the maximal domain and range respectively are equal to 
 
A. [ ] [ ]0,2 and ,0b b−  

B. [ ] ( )0,2 and 0, 1b b π −⎡ ⎤⎣ ⎦  

C. [ ] 30,2 and ,
2 2
b bb ⎡ ⎤− −⎢ ⎥⎣ ⎦

 

D. [ ] [ ]0, and 0,b bπ  

E. [ ] [ ]0, and 0,b b  
 

Question 5 
 

If  ( )cis thenx yi r x yiθ+ = − +      is equal to 

A. ( )cisr θ−  

B. cis
2

r π θ⎛ ⎞−⎜ ⎟
⎝ ⎠

 

C. cis
2

r π θ⎛ ⎞+⎜ ⎟
⎝ ⎠

 

D. ( )cisr π θ−  

E. ( )cisr π θ+  

http://kilbaha.com.au
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Question 6 
 

The relation ( )( ) 2z ai z ai a+ − = , where a R∈ , when graphed on an Argand diagram, 
would be 
 

A. a circle of radius a, with centre at ( ),0a  

B. a circle of radius a, with centre at ( )0,a  

C. a circle of radius 2a , with centre at ( ),0a−  

D. a circle of radius 2a , with centre at ( )0, a−  

E. a null set. 
 
Question 7 
 

The length of the vector ( ) ( ) ( )2 1 1m i m j m k− − + + +  where m is a real constant  
is equal to 
 
A. 2m −  

B. 3m 

C. ( )3 2m +  

D. 3m  

E. ( )23 2m +  

 
Question 8 
 
 

If m and n are real constants, then the two vectors 
and 2 4m i nj nk m i j mk+ − − + −   are parallel when 

 
A. 1 and 1n m= − =  

B. 2 and 4n m= − =  

C. 2 and 16n m= − =  

D. 2 and 4n m= = −  

E. 8 and 16n m= =  
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Question 9 
 

Vectors  , anda b c  are shown below.  
 

 
From the diagram it follows that  
 
A. 2 2 2 2c a b a b= + +  

B. 2 2 2 2c a b a b= + −  

C. 2 2 2c a b a b= + +  

D. 2 2 2c a b a b= + −  

E. 2 2 2c a b= +  

 
Question 10 
 

If  , , andb c α β  are all real numbers, and the quadratic 2z bz c+ +  has iα β− +  as a 
root, then the quadratic, which has 2 2 iα β−  as a root, is given by 
 

A. 2 2 2z bz c+ +  

B. 2 2 2z bz c− +  

C. 2 2 4z bz c+ +  

D. 2 2 4z bz c− +  

E. 2 4 8z bz c− +  
 

a

b  

c

0135  
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Question 11 

If   6 and 2 3r s i j k= = − +  and the vector resolute of  r  in the direction of s  is equal 

to  ( )3 2 3i j k− + − , then the scalar resolute of  s  in the direction of  r  is equal to 

A. 1
2

−  

B. 7−  

C. 3 14−  

D. 3 14  

E. 3
42

−  

Question 12 

The acceleration of a particle at a time t, 0t ≥ , is given by ( ) ( ) ( )2 28sin 8cosr t t i t j= + . 

The initial position of the particle is given by ( )0 0r =  and the initial velocity is given by 

( )0 0r = .  The position vector ( )r t  is given by 
 

A. ( ) ( )( ) ( )( )2 22 cos 2 2 cos 2r t t t i t t j= − + +  

B. ( ) ( )( ) ( )( )2 22 cos 2 1 2 cos 2 1r t t t i t t j= − + + + −  

C. ( ) ( )( ) ( )( )2 2cos 2 2 1 2 cos 2 1r t t t i t t j= + − + − +  

D. ( ) ( )( ) ( )( )2 22 cos 2 2 cos 2r t t t i t t j= − + +  

E. ( ) ( )( ) ( )( )2 2cos 2 2 1 cos 2 2 1r t t t i t t j= − + + − −  

Question 13 
 

A particle of mass 5 kg, initially at rest is acted upon by two forces. One force has a 
magnitude of  5 2  newtons acting in the north-west direction, the other force has 
magnitude of  10 newtons acting in the east direction. After two seconds, the magnitude 
of the momentum of the particle in 1kg ms−  is equal to 
 

A. 50 2  

B. 25 2  

C. 10 2  

D. ( )2 2 2−  

E. 2 2  

http://kilbaha.com.au
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Question 14 
 

A soccer ball is kicked off the ground with an initial velocity of 16 1ms−  at an angle of  
030 . The maximum height reached in metres is equal to 

 

A. 16
g

 

B. 32
g

 

C. 64
g

 

D. 32 3
g

 

E. 128 3
g

 

 
Question 15 

Using a suitable substitution, 
2

1

1
3 2

dx
x x −

⌠
⎮
⌡

 can be expressed, in terms of u as 

A. 
( )

4

1

1 1
3 2

du
u u+

⌠
⎮
⌡

 

B. 
( )

2

1

1
2

du
u u+

⌠
⎮
⌡

 

C. 
( )

4

1

13
2

du
u u+

⌠
⎮
⌡

 

D.  
2

2

1

12
2

du
u +

⌠⎮
⌡

 

E. ( )

2

2 2

1

3 1
2 2

du
u u +

⌠
⎮
⌡
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Question 16 

The equation of the normal to the curve 1cos
4
xy − ⎛ ⎞= ⎜ ⎟

⎝ ⎠
 at the point where 2x = , is given 

by 
 

A. 2 3 4 3
3

y x π
= + −  

B. 2 3 4 3
6

y x π
= + −  

C. 3 3
6 3 3

xy π
= − + +  

D.  3 3
6 3 3

xy π
= + −  

E. 3 3
6 6 3

xy π
= − + +  

 

Question 17 
 
 

A body of mass m kg moves in a straight line. When its displacement is x m from the 
origin, its velocity is v ms-1 at a time t seconds. The force acting on the body is ( )mf x  
newtons. Given that 0 0whenv v x x= =  and 1 1whenv v x x= = , it follows that 
 
 

A. ( ) ( )2 2
1 0 1 0

1 1
2 2

mv mv m f x f x− = −⎡ ⎤⎣ ⎦  

B. ( )1

0

2 2
1 0

1 1
2 2

x

x
mv mv m f x dx− = ∫  

C. ( ) ( )1 0 1 0v v f x f x− = −⎡ ⎤⎣ ⎦  

D. ( )1

0
1 0

x

x
v v f x dx− = ∫  

E. ( )1

0

2
1 0

x

x
v v m f x dx= + ∫  
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Question 18 
 

An object of mass m kg is projected downwards from a point P, with an initial speed of 
of  U m/s. The object falls under the influence of gravity in a medium which offers 
resistance proportional to the velocity. Take the initial position as 0y =  and downwards 
as the positive direction. If  k is a positive constant, which  of the following most 
accurately reflects the situation ? 
 
A. ( ) ( )0 0 0y ky mg y y U− = = =  

B. ( ) ( )0 0 0y ky g y y U− = = = −  

C. ( ) ( )0 0 0y ky mg y y U+ = = =  

D. ( ) ( )0 0 0y ky mg y y U+ = = = −  

E. ( ) ( )0 0 0y ky g y y U+ = = =  
 
Question 19 
 

When Euler’s method, with a step size of 1
3

, is used to solve the differential equation  

x ydy e
dx

+=  with 0 00 and 0x y= = , the value of  2y  would be given as 

 
A. 0.798 

B. ( )log 2e e− −  

C. 
1
31 1

3
e

⎛ ⎞
+⎜ ⎟

⎝ ⎠
 

D. 
1 2
3 31 1

3
e e

⎛ ⎞
+ +⎜ ⎟

⎝ ⎠
 

E. 
2
31 1

3
e

⎛ ⎞
+⎜ ⎟

⎝ ⎠

http://kilbaha.com.au
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Question 20 
 

x

y

-3 -2 -1 0 1 2 3 4 5 6 7 8 9

-6

-5

-4

-3

-2

-1

0

1

2

3

4

5

6

 
 
The direction ( slope ) field for a certain first order differential equation is shown above.  
The differential equation could be 
 
 

A. sin
4

dy x
dx

π⎛ ⎞= ⎜ ⎟
⎝ ⎠

 

B. cos
4

dy x
dx

π⎛ ⎞= ⎜ ⎟
⎝ ⎠

 

C. cos
4

dy x
dx

π⎛ ⎞= − ⎜ ⎟
⎝ ⎠

 

D. ( )sin 4dy x
dx

π=  

E. ( )sin 4dy x
dx

π= −  
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Question 21 

 
A box of mass 3 kg is on a horizontal plane. A force of magnitude F kg-wt acting at an 
angle of  030  to the horizontal is applied to the box. The coefficient of friction between 

the box and the plane is 3
2

. Which of the following is true? 
 

A. If 2F g<  the box is not on the point of moving.  

B. If 2F g<  the box moves with constant velocity.  

C. If 2F =  the box moves with constant acceleration.  

D. If 2F >  the box moves with constant velocity.  

E. If 2F >  the box moves with constant acceleration.  
 

Question 22 

 

The velocity  1msv −  of a body moving in a straight line after a time t seconds, is given 
 

 by     ( )
10 2 for 0 8
2 22 for 8 16

t t
v t

t t
− ≤ ≤⎧

= ⎨ − ≤ ≤⎩
 

 

After 16 seconds, the distance in metres of the body from its starting point is 
 
 
 

A. 0 

B. 18 

C. 32 

D. 50 

E. 68 

 

END OF SECTION 1

030  

 F  kg-wt 
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SECTION 2 

 
 
 
 

 
 

Question 1 
 
 

A plank of wood can be raised and lowered as shown in the diagram. 
 

 
a. A stone is placed on the plank, when it is inclined at an angle of θ  where 
 030θ <  to the  horizontal. The stone is just on the point of moving down the 
 plank. The co-efficient of friction between the plank and the stone is μ .  
 On the diagram above mark in all the forces acting on the stone and show that 
 ( )tanμ θ= . 
 
________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

2 marks 

Instructions for Section 2 
 

Answer all questions in the spaces provided. 
A decimal approximation will not be accepted if an exact answer is required to a question. 
In questions where more than one mark is available, appropriate working must be shown. 
Unless otherwise indicated, the diagrams in this book are not drawn to scale. 
Take the acceleration due to gravity to have magnitude g m/s2, where 9.8g =  
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b. The plank is now raised so that it makes an angle of 2θ  to the horizontal.  
 The stone moves from rest down the plank. Show that after moving a distance of 
 D, down the slope, its speed is given by ( )1 2 tanV gD θ=  and the time taken to 

 move this distance is given by 
( )1

2 .
tan

DT
g θ

=  

 
 
________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

4 marks 
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c. The plank is raised again so that it now makes an angle of 3θ  to the horizontal.  
 The stone is placed on the plank again and it moves down the plank. Show that  
 its acceleration while moving down the plank is given by ( )2 sing θ .   
 Let 2 2andV T  be its speed and time taken respectively to move the same distance 
 D from rest down the plank.  Express 2 2andV T  in terms of D, g and θ . 
 
 
________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

4 marks 
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d. If the ratio 2 1
3: is
4

T T   find the value of  θ  giving your answer in degrees and 

 minutes. 
 
________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

2 marks 
 
 
e. Find the ratio  2 1:V V  
 
________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

1 marks 
Total 13 marks 
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Question 2 

a. Sketch the graph of  
2 2

1
9 36
x y

− =  on the axes below. Give the coordinates of any 

 axial intercepts and state the equations of all straight line asymptotes. 
 

x

y

-7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7

-8

-6

-4

-2

0

2

4

6

8

 
2 marks 

b. A vase is formed, when part of the curve 
2 2

1 for 3 5
9 36
x y x− = ≤ ≤  , 0,y ≥  is 

 rotated about the y-axis to form a volume of revolution. The x and y coordinates 
 are measured in centimetres. 
 
i. If  H is the height of the vase, find the value of H, and draw the shape of the vase 
 on the diagram above. 
 
________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

1 mark 

http://kilbaha.com.au


Specialist Mathematics Trial Examination 2   2010     Section 2                          Page  20 

© KILBAHA PTY LTD 2010 
 

ii. Write down a definite integral, which when evaluated gives the total volume of 
 the vase. 
 
________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

2 marks 
 
iii. Using calculus, show that when the vase is filled to a height of h cm, where 

 0 h H≤ ≤ , the volume V of the vase is given by  ( )2 3108 cm
12

hV hπ
= + .  

 
________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

2 marks 
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iv. If liquid is poured into an empty vase, at a rate of  318 cm /sh  where h is the 
 height of the liquid in the vase, find the exact time in seconds required to fill the 
 vase. 
  
________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

4 marks 
Total 11 marks 
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Question 3 
 

The vector equation for a certain type of curve is given by 

 

 ( ) ( ) ( )0.3 0.32 cos 2 2 sin 2 for 0 2t tr t e t i e t j t π= + ≤ ≤  
 
a. Sketch the Cartesian equation of the curve on the axes below, clearly showing 
 axial cuts. 
 
 

x

y

-12 -10 -8 -6 -4 -2 0 2 4 6 8 10 12 14

-12

-10

-8

-6

-4

-2

0

2

4

6

8

10

 
2 marks 
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In the diagram, part of the curve is shown.  
P is a point on the curve. The line from the 
origin O through P makes an angle of  2t 
with the positive x-axis. The tangent to the 
curve at P makes an angle of α  with the 
positive x-axis. β  is the angle between the 
tangent line and the line from the origin O 
through P. 
 
 
 
 

b. Find an expression for  dy
dx

 in terms of  t, and hence show that 

 ( ) ( )
( )

0.3 tan 2 2
tan

0.3 2 tan 2
t

t
α

+
=

−
. 

 
________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

3 marks 

O 

P 

α  2t  

β  

x 

   y 
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c. Show that ( )tan β  is constant and find its exact value. 
 
________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

3 marks 
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d. A particle moves along the curve, show that its speed can be written in the form 
 ktae  and find the values of a and k.  
________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

 
3 marks 

 
e. Hence setup a definite integral which gives the total length of the curve and find 
 this length, giving your answer correct to three decimal places.  
 
________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

 
2 marks 

Total 13 marks 
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Question 4 
 

Let S and R  be defined by   

{ : 2 2 2, }S z z i z C= + − = ∈  and ( ){ : Arg 2 2 , }
6

R z z i z Cπ
= + − = ∈    

 

a. Describe S and R and sketch both on the Argand diagram below.  
 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

Re(z)

Im(z)

-4 -3 -2 -1 0 1 2 3 4

-4

-3

-2

-1

0

1

2

3

4

 
3 marks 
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b. If  z S∈ , find the maximum value of  z . 

    
________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

2 marks 
 

c. If  p S R∈ ∩  and p a bi= +  find the values of a and b. 
 
________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

3 marks 
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d. A straight line T  passes through p and is a tangent to S.  T can be defined by 
 { : 2 2 , }T z z i z d z C= + − = − ∈ . Find the complex number d. 
 
 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

2 marks 

e. The locus of T can also be written in the form ( ) ( )Im Rez m z k= + , find the 
  values of  m and k. 
 
________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

2 marks 

Total 12 marks 
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Question 5 
 

a. Using calculus,  show that  ( ) ( )
114log 14

2 14
e

d x x
dx x

⎡ ⎤− + =⎣ ⎦ −
  

 for 0 x b< < , and specify the value of b. 
 
________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

2 marks 
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b. A station-wagon of mass 1400 kg is on a hill.  

                             
 
 

The hill is inclined at an angle of  1 5sin
7

− ⎛ ⎞
⎜ ⎟
⎝ ⎠

 to the horizontal, and the station-wagon  

moves down the hill from rest. The total resistance to the motion of the station-wagon is 
700 v  newtons where v m/s  is its speed at a time t s. 

 
 

 
i. On the diagram above, mark in all the forces acting on the station-wagon, and 

 show that 7
2
va = −  where 2m/sa  is the acceleration of the station-wagon. 

 
________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

2 marks 
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ii. Using calculus, hence find the exact time in seconds for the station-wagon to 
 reach a speed of 16 m/s. 
 
________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

2 marks 
 
iii. Find the speed of the station-wagon after it has travelled a distance of 20 metres 
 from rest down the hill. Give your answer in m/s correct to two decimal places.  
 
 
________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

3 marks 
Total 9 marks 

 
 
 

END OF EXAMINATION 
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EXTRA WORKING SPACE 
 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

 
 
 

 
 

END OF QUESTION AND ANSWER BOOKLET 
 
 

http://kilbaha.com.au


 

© KILBAHA PTY LTD 2010 
 

 
 
 
 
 

 
SPECIALIST MATHEMATICS 

 
 

Written examination  2 
 
 
 

FORMULA SHEET 
 
 
 
 
 
 
 
 
 
 
 
 

Directions to students 
 

Detach this formula sheet during reading time. 
 

               This formula sheet is provided for your reference. 

http://kilbaha.com.au


 

© KILBAHA PTY LTD 2010 
 

Specialist Mathematics Formulas 
Mensuration 

 
area of a trapezium:   1

2 ( )a b h+  

curved surface area of a cylinder: 2 rhπ  

volume of a cylinder:  hr 2π  

volume of a cone:   21
3 r hπ  

volume of a pyramid:  1
3 Ah  

volume of a sphere:   34
3 rπ  

area of triangle:   ( )1
2 sinbc A  

sine rule:    
( ) ( ) ( )sin sin sin
a b c

A B C
= =  

 
cosine rule:    ( )2 2 2 2 cosc a b ab C= + −  
 
Coordinate geometry 

ellipse:      ( ) ( )2 2

2 2 1
x h y k

a b
− −

+ =  hyperbola:      ( ) ( )2 2

2 2 1
x h y k

a b
− −

− =  

 
Circular ( trigonometric ) functions 
 

( ) ( )2 2cos sin 1x x+ =   

( ) ( )2 21 tan secx x+ =     ( ) ( )2 2cot 1 cosecx x+ =  

( ) ( ) ( ) ( ) ( )sin sin cos cos sinx y x y x y+ = +      ( ) ( ) ( ) ( ) ( )sin sin cos cos sinx y x y x y− = −  

( ) ( ) ( ) ( ) ( )cos cos cos sin sinx y x y x y+ = −  ( ) ( ) ( ) ( ) ( )cos cos cos sin sinx y x y x y− = +  

( ) ( ) ( )
( ) ( )

tan tan
tan

1 tan tan
x y

x y
x y
+

+ =
−

   ( ) ( ) ( )
( ) ( )

tan tan
tan

1 tan tan
x y

x y
x y
−

− =
+

  

( ) ( ) ( ) ( ) ( )2 2 2 2cos 2 cos sin 2cos 1 1 2sinx x x x x= − = − = −  

( ) ( ) ( )sin 2 2sin cosx x x=     ( ) ( )
( )2

2 tan
tan 2

1 tan
x

x
x

=
−

 

http://kilbaha.com.au


 

© KILBAHA PTY LTD 2010 
 

 
function 1sin−   1cos−   1tan−  

domain [ ]1,1−   [ ]1,1−   R  

range  ,
2 2
π π⎡ ⎤−⎢ ⎥⎣ ⎦

 [ ]0,π   ,
2 2
π π⎛ ⎞−⎜ ⎟

⎝ ⎠
 

 
Algebra ( Complex Numbers ) 
 

( ) ( )( ) ( )cos sin cisz x yi r i rθ θ θ= + = + =  
2 2z x y r= + =      ( )Arg zπ π− < ≤  

( )1 2 1 2 1 2cisz z r r θ θ= +     ( )1 1
1 2

2 2

cisz r
z r

θ θ= −  

( )cisn nz r nθ=  (de Moivre’s theorem ) 

 
Vectors in two and three dimensions 
 
r xi yj zk= + +  

2 2 2r x y z r= + + =     ( )1 2 1 2 1 2 1 2 1 2. cosr r r r x x y y z zθ= = + +  

 
dr dx dy dzr i j k
dt dt dt dt

= = + +  

 
Mechanics 
 
momentum:  p mv=  
 
equation of motion:  R ma=  
 
sliding friction:   F Nμ≤  
 
 
constant  ( uniform ) acceleration:   

atuv +=   2

2
1 atuts +=   asuv 222 +=   ( )1

2
s u v t= +   

 

acceleration:   ( )
2

21
22

d x dv dv da v v
dt dt dx dx

= = = =  
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 Calculus 
 

( ) 1n nd x nx
dx

−=  11 ,  1
1

n nx dx x c n
n

+= + ≠ −
+∫  

( )ax axd e ae
dx

=  1ax axe dx e c
a

= +∫  

( )( )e
1logd x

dx x
=  ( )1 log ,  for 0edx x c x

x
= + >∫  

( )( ) ( )sin cosd ax a ax
dx

=  ( ) ( )1sin cosax dx ax c
a

= − +∫  

( )( ) ( )cos sind ax a ax
dx

= −  ( ) ( )1cos sinax dx ax c
a

= +∫  

( )( ) ( )2tan secd ax a ax
dx

=  ( ) ( )2 1sec tanax dx ax c
a

= +∫  

( )( )1

2

1sin
1

d x
dx x

− =
−

 1

2 2
sin ,  0dx x c a

aa x
− ⎛ ⎞= + >⎜ ⎟

⎝ ⎠−
∫  

( )( )1

2

1cos
1

d x
dx x

− −
=

−
 1

2 2

1 cos ,  0xdx c a
aa x

−− ⎛ ⎞= + >⎜ ⎟
⎝ ⎠−

∫  

( )( )1
2

1tan
1

d x
dx x

− =
+

 1
2 2 tana xdx c

a x a
− ⎛ ⎞= +⎜ ⎟+ ⎝ ⎠∫  

 

 product rule:   ( )d dv duuv u v
dx dx dx

= +  

 

 quotient rule:  2

du dvv ud u dx dx
dx v v

−⎛ ⎞ =⎜ ⎟
⎝ ⎠

 

 

 chain rule:         
dx
du

du
dy

dx
dy

=  

 

 Euler’s method     ( )0 0 1 1If  ( ),  and ,  then   and n n n n n
dy f x x a y b x x h y y hf x
dx + += = = = + = +  

 
END OF FORMULA SHEET 
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ANSWER SHEET 
 
 
STUDENT NUMBER 
             Letter 

           Figures 
Words            
 
 
 

SIGNATURE  ______________________________________ 
 

 
SECTION 1 

 
 
            

1  A  B  C  D  E  
2  A  B  C  D  E  
3  A  B  C  D  E  
4  A  B  C  D  E  
5  A  B  C  D  E  
6  A  B  C  D  E  
7  A  B  C  D  E  
8  A  B  C  D  E  
9  A  B  C  D  E  

10  A  B  C  D  E  
11  A  B  C  D  E  
12  A  B  C  D  E  
13  A  B  C  D  E  
14  A  B  C  D  E  
15  A  B  C  D  E  
16  A  B  C  D  E  
17  A  B  C  D  E  
18  A  B  C  D  E  
19  A  B  C  D  E  
20  A  B  C  D  E  
21  A  B  C  D  E  
22  A  B  C  D  E  
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