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SECTION I

Question 1

The hyperbola with the asymptotes 
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Question 2

The graph of 
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Question 3

The maximal domain and range of the function 
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Question 4

The graph of 
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The values of a and b could be
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Question 5

If 
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Question 6

One of the solutions to the equation 
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; where a is a real number, is 
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The number of solutions to this equation that have an imaginary part that is less than zero is

A. 0

B. 2
C. 5
D. 6

E. 7
Question 7
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The line shown on the Argand diagram above could be defined by
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Question 8

The complex number 
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, where a and b are real constants, lies in the second quadrant of an Argand diagram. Which one of the following statements is not true?
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Question 9

The gradient of the curve 
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Question 10

With a suitable substitution, 
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Question 11

The graph of the function 
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Let 
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Which one of the following could be the graph of 
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Question 12

[image: image243.wmf]1

1

-1

-1

-2

-2

2

2


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

The differential equation could be
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Question 13

The position vectors of particles A and B are given by 
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where t is in seconds and 
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Question 14

A moving object has a position vector given by 
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Question 15

The region enclosed by the graph of 
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 and the x and y axes is closest to

A. 0.34899 square units
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D. 0.79651 square units

E. 0.85953 square units

Question 16

A solution to the differential equation 
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Question 17
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In the diagram above, vector 
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 lies along the straight edge of a semi-circle. Vectors 
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 form a triangle and all three vertices of the triangle lie on the semi-circle.
Which one of the following statements is not true?
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Question 18

A vector with a magnitude of 4 that is parallel to the vector 
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Question 19

A cake which has been baked in an oven with an internal temperature of 
[image: image100.wmf]  
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C

, is taken from the oven and placed on a bench. The surrounding air temperature is 
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C

. The rate at which the cake cools is proportional to the excess of its temperature above the surrounding air temperature.

Let T represent the temperature of the cake at time t minutes after it is taken from the oven and k is a positive constant.

Which of the following gives a differential equation for T and t?
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[image: image102.wmf](

)

(

)

180

0

  

,

22

=

-

-

=

T

T

k

dt

dT


B. 
[image: image103.wmf](

)

(

)

22

0

  

,

180

=

-

-

=

T

T

k

dt

dT


C. 
[image: image104.wmf](

)

(

)

22

0

  

,

180

=

-

-

=

T

T

k

dt

dT


D. 
[image: image105.wmf](

)

(

)

22

0

  

,

180

=

-

=

T

T

k

dt

dT


E. 
[image: image106.wmf](

)

(

)

180

0

  

,

22

=

-

=

T

T

k

dt

dT


Question 20

A particle of mass 10kg is attached to the end of a string which is fixed to a wall.

A horizontal pulling force P is applied to the particle pulling it away from the wall.

The particle is held in equilibrium.

If T represents the tension in the string which one of the following diagrams shows the forces acting on the particle?
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Question 21

A box of mass 20kg is sitting on a horizontal floor. A man exerts a horizontal force of 30 newtons on the box. The coefficient of friction between the box and the floor is 0.2 and the friction force is F.

The box will

A. accelerate because 
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B. accelerate because 
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C. remain at rest because 
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D. remain at rest because 
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E. be on the point of sliding across the floor

Question 22
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A mass of 10kg sits on a horizontal surface and is attached to a light string which passes over a smooth pulley and has its other end attached to a mass of 8kg as shown in the diagram above.

The coefficient of friction between the 10kg mass and the horizontal surface is 0.1.

A horizontal force of 50N acts on the 10kg mass in the 
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 direction.

The 8kg mass has an acceleration of

A. zero

B. 
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SECTION 2

Question 1
Point A has position vector 
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 relative to the origin O, where m and n are real numbers.

a. Find 
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 in terms of m.

1 mark

b. Hence use a vector method to find the values of m and n such that ABCD is a rhombus.

3 marks

c. 
Show that 
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 is perpendicular to 
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BD

.

2 marks

d. Find 
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, the vector resolute of 
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 parallel to 
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2 marks

e. Let 
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 be the angle between vector 
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Use a vector method to find 
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2 marks

f. 
Find an expression for 
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 and hence find the angle between 
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 and 
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.

Express your answer to the nearest minute.

3 marks

Total 13 marks


Question 2

At an aquatic fun park, Rhiannon slides down a straight water slide that is 15 metres long and inclined at an angle of 
[image: image134.wmf]  

  

45

o

 to the horizontal, Rhiannon has a mass of 40kg. The coefficient of friction between Rhiannon and the slide is 0.1 and the end of the slide is 3 metres vertically above the water.
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a. Show clearly the forces acting on Rhiannon on the diagram above.

1 mark

b. Show that the acceleration, a in 
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, of Rhiannon down the slide is given by 
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3 marks

c. 
Using the equation of motion of a person sliding down the slide, and assuming that the coefficient of friction is still 0.1, show that 
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 regardless of the person’s mass.

2 marks

d. Given that Rhiannon starts from rest at the top of the slide, find correct to 2 decimal places, the total time she is on the slide.

2 marks

e. Show that Rhiannon’s speed at the end of the slide is 13.68 m/s (correct to 2 decimal places).

1 mark

f. 
Find how long Rhiannon is in “freefall” between leaving the end of the slide and landing in the water. Express your answer in seconds correct to 2 decimal places.

3 marks

g. Find the angle at which Rhiannon enters the water.

2 marks

Total 14 marks


Question 3

An object moving in a plane has a position vector given by 
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 and an acceleration vector given by 
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 and a is a positive constant.

a. i.
Using the substitution 
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b. Find 
[image: image145.wmf](

)

t

y

 given that 
[image: image146.wmf]3

2

p

=

÷

ø

ö

ç

è

æ

a

y

.

1 mark


c.
Verify that 
[image: image147.wmf](

)

t

a

x

e

log

-

=

 is a solution to the differential equation 
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where a is a positive constant.

2 marks

d.
Write down an expression for 
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in terms of the variable t by

· using your working from part c. and
· using the fact that 
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 and
· not using further calculus.
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e.
Hence find the Cartesian equation of the object.
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Total 9 marks


Question 4

The complex number 
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 is shown on the Argand diagram below.
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a. i.
Plot 
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; the complex conjugate of z on the diagram above.

ii. Hence find 
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 in polar form.

iv. Show that 
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b. 
Show that 
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c. Hence show that 
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d. Sketch the region enclosed by 
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Question 5

a. On the set of axes below, sketch the graph of the relation 
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It is not necessary to show the x - intercepts on your graph.
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That part of the relation for which 
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 is rotated about the y-axis to form a volume of revolution which models the base for a beach umbrella.

b. Write down a definite integral which represents the volume 
[image: image162.wmf]3

m

V

, of the base given that x and y are measured in metres.

2 marks

c. Find the volume of the base in 
[image: image163.wmf]3

m

 correct to 4 decimal places.

1mark

The base for the beach umbrella is hollow and can be filled with water. The base sits on a decking and contains 50 litres of fresh water.

The base is moved a short distance along the decking and as a result starts leaking from underneath at the rate of 0.5litre/minute. At the same time, sea water is added to the base at the same rate.

Let S be the number of grams of salt in the base t minutes after the seawater started to be added. The salt concentration in the sea water is 35grams /litre.

d. i.
Show that, the rate at which the amount of salt in the base changes over time, is given by 
[image: image164.wmf]  
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 g/min assuming that the concentration of salt in the base is kept uniform.

ii. Use calculus to find an expression for the time t, in terms of S.
iii. If sea water was continued to be added at the same rate indefinitely and the leak continued at the same rate indefinitely, explain what would happen to the amount of salt in the base over the long term.
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Specialist Mathematics Formulas

Mensuration

area of a trapezium:
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curved  surface area of a cylinder:
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volume of a pyramid:



[image: image170.wmf]Ah

3

1


volume of a sphere:
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area of a triangle:
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Coordinate geometry

ellipse:
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hyperbola:
[image: image176.wmf]1

)

(

)

(

2

2

2

2

=

-

-

-

b

k

y

a

h

x


Circular (trigonometric) functions
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Algebra (Complex numbers)
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Calculus
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product rule:



[image: image222.wmf]dx

du

v

dx

dv

u

uv

dx

d

+

=

)

(


quotient rule:



[image: image223.wmf]2

v

dx

dv

u

dx

du

v

v

u

dx

d

-

=

÷

ø

ö

ç

è

æ


chain rule:



[image: image224.wmf]dx

du

du

dy

dx

dy

=


Euler’s method:
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acceleration:
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constant (uniform) acceleration:  
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Vectors in two and three dimensions
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Mechanics

momentum:
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friction:




[image: image238.wmf]N

F

m

£


Reproduced with permission of the Victorian Curriculum and Assessment Authority, Victoria, Australia.

This formula sheet has been copied in 2007 from the VCAA website www.vcaa.vic.edu.au
The VCAA publish an exam issue supplement to the VCAA bulletin.

[image: image251.wmf]x

y

-0.1

-0.1

0.1

0.1

0.2

0.2

-0.2

-0.2

-0.3

-0.3

-0.4

0.3

0.3

0.4

0.4

-0.4


�





�





�





�





�





�





�





�





�





�





�





�





�








___________________________________________________________________________

© THE HEFFERNAN GROUP 2007                                          Specialist Maths Trial Exam 2

_1243402945.unknown

_1243671412.unknown

_1246343913.unknown

_1246345617.unknown

_1246346773.unknown

_1246348362.unknown

_1246437427.unknown

_1248519445.unknown

_1248598143.unknown

_1246348905.unknown

_1246349440.unknown

_1246348032.unknown

_1246348281.unknown

_1246346781.unknown

_1246346754.unknown

_1246346765.unknown

_1246346321.unknown

_1246344504.unknown

_1246345549.unknown

_1246345591.unknown

_1246345523.unknown

_1246344104.unknown

_1246344220.unknown

_1246343931.unknown

_1243671625.unknown

_1243671836.unknown

_1243672046.unknown

_1243672076.unknown

_1243672119.unknown

_1243683014.unknown

_1243672134.unknown

_1243672103.unknown

_1243672072.unknown

_1243672004.unknown

_1243672032.unknown

_1243671872.unknown

_1243671763.unknown

_1243671789.unknown

_1243671692.unknown

_1243671497.unknown

_1243671562.unknown

_1243671607.unknown

_1243671540.unknown

_1243671453.unknown

_1243671483.unknown

_1243671435.unknown

_1243670023.unknown

_1243670407.unknown

_1243671313.unknown

_1243671376.unknown

_1243671396.unknown

_1243671355.unknown

_1243670754.unknown

_1243671244.unknown

_1243670411.unknown

_1243670246.unknown

_1243670401.unknown

_1243670404.unknown

_1243670398.unknown

_1243670048.unknown

_1243670189.unknown

_1243670040.unknown

_1243403000.unknown

_1243669796.unknown

_1243669898.unknown

_1243669904.unknown

_1243669874.unknown

_1243669884.unknown

_1243669863.unknown

_1243403628.unknown

_1243403635.unknown

_1243403205.unknown

_1243402988.unknown

_1243402994.unknown

_1243402997.unknown

_1243402991.unknown

_1243402969.unknown

_1243402976.unknown

_1243402980.unknown

_1243402962.unknown

_1115712792.unknown

_1155374969.unknown

_1211477409.unknown

_1216041985.unknown

_1243270909.unknown

_1243402917.unknown

_1243402934.unknown

_1243270925.unknown

_1243402899.unknown

_1243270917.unknown

_1216042088.unknown

_1216042834.unknown

_1243270893.unknown

_1243270901.unknown

_1243270886.unknown

_1216042579.unknown

_1216042753.unknown

_1216042793.unknown

_1216042119.unknown

_1216042038.unknown

_1216042063.unknown

_1216042011.unknown

_1216039351.unknown

_1216039477.unknown

_1216041937.unknown

_1216039381.unknown

_1216039284.unknown

_1216039315.unknown

_1216039034.unknown

_1155375177.unknown

_1155375297.unknown

_1155375494.unknown

_1155375600.unknown

_1155375624.unknown

_1155375643.unknown

_1155375675.unknown

_1155375807.unknown

_1155375654.unknown

_1155375634.unknown

_1155375611.unknown

_1155375565.unknown

_1155375586.unknown

_1155375495.unknown

_1155375318.unknown

_1155375330.unknown

_1155375493.unknown

_1155375308.unknown

_1155375224.unknown

_1155375266.unknown

_1155375280.unknown

_1155375239.unknown

_1155375203.unknown

_1155375213.unknown

_1155375192.unknown

_1155375160.unknown

_1155375162.unknown

_1155375163.unknown

_1155375161.unknown

_1155375017.unknown

_1155375018.unknown

_1155375158.unknown

_1155374970.unknown

_1155374591.unknown

_1155374751.unknown

_1155374807.unknown

_1155374830.unknown

_1155374968.unknown

_1155374819.unknown

_1155374779.unknown

_1155374790.unknown

_1155374768.unknown

_1155374699.unknown

_1155374727.unknown

_1155374740.unknown

_1155374715.unknown

_1155374614.unknown

_1155374686.unknown

_1155374600.unknown

_1115726532.unknown

_1155374547.unknown

_1155374569.unknown

_1155374580.unknown

_1155374559.unknown

_1155374515.unknown

_1155374537.unknown

_1115726875.unknown

_1115718583.unknown

_1115719278.unknown

_1115719680.unknown

_1115719024.unknown

_1115713455.unknown

_1115718346.unknown

_1115713251.unknown

_1115661782.unknown

_1115709572.unknown

_1115710435.unknown

_1115711573.unknown

_1115712183.unknown

_1115712202.unknown

_1115712175.unknown

_1115712142.unknown

_1115711512.unknown

_1115711534.unknown

_1115710480.unknown

_1115710259.unknown

_1115710340.unknown

_1115710362.unknown

_1115710333.unknown

_1115710083.unknown

_1115710155.unknown

_1115709613.unknown

_1115662127.unknown

_1115662287.unknown

_1115662440.unknown

_1115662482.unknown

_1115662417.unknown

_1115662201.unknown

_1115662218.unknown

_1115662159.unknown

_1115661868.unknown

_1115662021.unknown

_1115662057.unknown

_1115662006.unknown

_1115661834.unknown

_1115661854.unknown

_1115661815.unknown

_1115660601.unknown

_1115660935.unknown

_1115661477.unknown

_1115661540.unknown

_1115661567.unknown

_1115661502.unknown

_1115661243.unknown

_1115661462.unknown

_1115660949.unknown

_1115660741.unknown

_1115660908.unknown

_1115660922.unknown

_1115660891.unknown

_1115660663.unknown

_1115660725.unknown

_1115660626.unknown

_1115643201.unknown

_1115660101.unknown

_1115660536.unknown

_1115660574.unknown

_1115660337.unknown

_1115643239.unknown

_1115643260.unknown

_1115643221.unknown

_1115642614.unknown

_1115642826.unknown

_1115643146.unknown

_1115642646.unknown

_1115642582.unknown

_1115642597.unknown

_1115642571.unknown

