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SECTION 1

Question 1

If  k is a real constant and the imaginary part of  
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  is equal to zero, then
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Question 2

If the vectors 
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Question 3
If  a and b are real constants, the equation 
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 will represent

A.
an ellipse if 
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a hyperbola if  
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a circle if  
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an ellipse if 
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a hyperbola if 
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Question 4

Two vectors 
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Which of the following statements is true ? 

A.
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 is perpendicular to the vector
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Question 5

Which of the following functions, has the correct domain and range.

A.
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D.
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Question 6
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 is one of the cube roots of a complex number z.  Then 
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Question 7

If  
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  then
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 Question 8
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A possible equation for the graph of the curve shown above is

A.
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Question 9

The graph of the function 
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 is shown below.
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The shaded area is the area bounded by this graph, the x-axis and the line with equation 
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. The shaded area is rotated about the y-axis to form a volume of revolution. The volume in cubic units, is given by
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C.
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D.
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Question 10
If  b is a non-zero real constant, then graph of  
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A.
Two vertical asymptotes if  
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Two vertical asymptotes if  
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One vertical asymptote if  
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One vertical asymptote if  
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No vertical asymptotes if  
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Question 11

Three co-planar forces, 
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 act on a particle in equilibrium as shown in the diagram below, then
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Question 12

[image: image252.wmf]3

F

The symbol below, is composed from three graphs.
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Graph  II
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Graph  III
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Graph   IV
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Graph  V
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Graph   VI

[image: image89.wmf](

)

2

2

919

xy

++=


The three graphs which make up the symbol are

A.
Graphs  II,  III   and  VI.

B.
Graphs  II,  IV   and  VI.
C.
Graphs  I,  III   and  V.

D.
Graphs  I,  III   and  VI.

E.
Graphs  I,  IV   and  V.

Question 13

In the diagram below, the points U and V represent the complex numbers u and v respectively. The distance  OU is 2d units, and the distance OV is 3d units. The angle UOV is a right angle. 


[image: image90]
Which of the following is the correct relationship between u and v?
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Question 14
Two boys are running side by side in a race along a straight line track. At this particular instant, one boy is running at 2m/s and has an acceleration of 2m/s2, while the other boy is running at 4m/s and has an acceleration of  1m/s2. After an extra d metres, the boys again draw level. The value of  d is equal to

A.
4

B.
8
C.
12

D.
16

E.
24

Question 15
If  
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Question 16
The direction ( slope ) field for a certain differential equation is shown below.
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The differential equation could be

A.

[image: image105.wmf]2

2

dyx

dxy

æö

+

=-

ç÷

-

èø


B.

[image: image106.wmf]2

2

dyx

dxy

+

=

-


C.

[image: image107.wmf]2

2

dyx

dxy

-

=

+


D.

[image: image108.wmf]2

2

dyy

dxx

+

=

-


E.

[image: image109.wmf]2

2

dyy

dxx

-

=

+


Question 17

When Euler’s method, with a step size of 
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, is used to solve the differential equation 
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Question 18

A parcel of mass 2 kg, is at rest on a rough horizontal table. The coefficient of friction between the parcel and the table is 0.25. A constant horizontal force of 10 newtons is applied to the parcel. Two seconds later the magnitude of the momentum of the parcel in kg m/s is equal to

A.
5.1

B.
10
C.
10.2

D.
20

E.
186.2

Question 19
Using a suitable substitution, 
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can be expressed in terms of u as
A.
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[image: image124.wmf](

)

(

)

2

2

3

log

14cos

e

u

du

u

p

p

-

ó

ô

õ


Question 20

A disease is spreading through a colony of rabbits. There are 500 rabbits in the colony. 

At a time t days, N is the number of rabbits infected. The rate of increase of the number of rabbits infected is proportional to the product of the number of rabbits infected and 

the number not yet infected. Initially 10 rabbits are found to be infected, and the disease is spreading at a rate of 49 rabbits per day. The differential equation for N and t is given by

A.
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Question 21

A sand bag of mass 9 kg is dropped from a stationary hot-air balloon, which is 150 metres above the ground.  Which of the following is true?

A.
The sand bag hits the ground after 5.48 seconds, with a speed of  54.78m/s. 
B.
The sand bag hits the ground after 5.48 seconds, with a speed of  53.68 m/s. 
C.
The sand bag hits the ground after 5.53 seconds, with a speed of  55.33m/s. 
D.
The sand bag hits the ground after 5.53 seconds, with a speed of  54.22m/s. 

E.
The sand bag hits the ground after 5.68 seconds with a speed of  50m/s. 

Question 22

Two boxes of masses 2 kg and 3 kg are connected by a light horizontal string and are on a horizontal table, as shown in the diagram below. The coefficient of friction between both boxes and the table is  
[image: image130.wmf]1

7

. The 3 kg box is pulled by a force of  F , parallel to the table. Which of the following is true?
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2 kg
            3 kg

A.
If  
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 newtons, the boxes move with constant acceleration. 

B.
If  
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 newtons, the boxes are on the point of moving.

C.
If  
[image: image133.wmf]7

F

=

 newtons, the boxes move with constant velocity.

D.
If  
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 the boxes move with constant velocity.

E.
If 
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 the boxes are not on the point of moving.

END OF SECTION 1

SECTION 2
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Question 1
A train travels along a straight line track between two stations and has its velocity v ms-1 at a time t seconds, given by 
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where a, b and c are real constants.

Over the time interval 
[image: image137.wmf][
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 the train travels a distance of 1800 metres.

a.
Show that  
[image: image138.wmf]10018
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________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
2 marks
b.
Hence solve for a , b and c and show that  
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________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
2 marks

c. 
What is the maximum speed in km/hr of the train.

________________________________________________________________________
________________________________________________________________________
1 mark

d.
Sketch the velocity time graph, of the train as it travels between the two stations, 
on the axes below, clearly labelling the scale.
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1 mark

e.
Write down in terms of  definite integrals the total distance between the two

 
stations.

________________________________________________________________________
________________________________________________________________________
1 mark

f.
Find the distance between the two stations correct to the nearest metre.

________________________________________________________________________
________________________________________________________________________
1 mark
g.
The rail authorities and passenger comfort become a concern if the retardation of the train exceeds 1.0 ms-2. Is there cause to be alarmed?

________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
1 mark

Total 9 marks
Question 2

A football is kicked from a point one metre vertically above the ground with an initial velocity of  
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 m/s, where 
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 are unit vectors of one metre horizontally forward, horizontally to the left, and vertically upward respectively. 

After being kicked the football is under a gravitational acceleration of 
[image: image143.wmf]2

9.8m/s

k

-

%

 and also a wind acceleration of 
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( that is to the right ).

a.
Find an expression for 
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 the position vector in metres of the football at time t seconds, after being kicked.

________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
3 marks

b.
Find when and where the football strikes the ground.

________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
2 marks

c.
Find when the football reaches its maximum height above ground level and

 
determine the maximum height reached. Give both answers correct to two

decimal places.

________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
2 marks

d.
Find when the speed of the football is a minimum and determine the minimum speed. Give both answers correct to two decimal places.

________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
3 marks

Total 10 marks
Question 3
a.
A and B are two points with coordinates 
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i.
Find the vectors  
[image: image149.wmf]  and 

OAOB

uuuruuur

.

________________________________________________________________________
________________________________________________________________________
1 mark
ii.
Using vectors show that 
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3 marks
iii.
Hence show that 
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2 marks
iv.
Let D be the mid-point of  AB and let C be a point on OD such that 
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.  Find the vector 
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2 marks
b.
Let  
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[image: image155.wmf](

)

(

)

11

3333

33

ci

=-++

,


and 
[image: image156.wmf](

)

53

{:}and{:Arg}

124

SzzccTzz

pp

=-£=££

. 

i.
Find  
[image: image157.wmf]c

.
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________________________________________________________________________
1 mark
ii.
Show that  
[image: image158.wmf]aST

ÎÇ


________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
2 marks
iii.
 Plot the points, a, b and c and shade and describe the set 
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 on the Argand

 diagram below.
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iv.
Find  
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Total 14 marks
Question 4

Given the functions  
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a.
Explain how the graph of  g is obtained from the graph of f.

________________________________________________________________________
1 mark

If  
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b.
Find an expression for 
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 in terms of  x. 
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2 marks

Given that  
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c.
Find the exact coordinates of the maximum turning point on the graph of f and use an appropriate test to verify its nature.

________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
2 marks
d.
Discuss what happens to the gradients of both curves f and g as x approaches 4.

________________________________________________________________________
________________________________________________________________________
1 mark
e.
Sketch the graphs of  f and g on the axes below.
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1 mark

The position vector 
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of a particle moving on a curve is given by


[image: image169.wmf](

)

23

4sin16cossin

222

ttt

rtij

æöæöæö

=+

ç÷ç÷ç÷

èøèøèø

%

%

%

, for  
[image: image170.wmf]0.

t

³

 

f.
Show that the particle moves on the curve  
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________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
2 marks

g.
Find the first time the particle passes through the maximum turning point on the graph of  f  found in part c.
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
1 mark

h.
Find the velocity vector of the particle, as it passes through the maximum turning point on the graph of  f  found in part c.
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
2 marks

Total 12 marks

Question 5

A sand bag of mass 9 kg is dropped from a stationary hot-air balloon, which is 150 metres above the ground. As the sand bag falls through the air, it is subjected to air resistance of magnitude 
[image: image172.wmf]2
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v

 N, where v m/s, is the speed of the sand bag at time t seconds.

a.
If a m/s2 is the acceleration of the sand bag, write down the equation of motion of 
the sand bag and hence express a in terms of v.

________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
1 mark

b.
Show that, when the speed of the sand bag is v m/s, it has fallen a distance of
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________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
3 marks

c.
Hence find the speed of the sand bag when it hits the ground. Give your answer

 
correct to three decimal places.

________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
1 mark

d.
Write down a definite integral which gives the time for the sand bag to hit the ground.

________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
1 mark

e.
Find the time that the sand bag takes to hit the ground. Give your answer  correct to two decimal places.

________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
1 mark

f.
After falling to the ground, the sand bag lands on a long piece of wood, which is 
inclined at an angle of 
[image: image174.wmf]q

 to the horizontal. When supported by a force of 3 kg-wt 
acting up and parallel to the wood, the sand bag is on the point of moving down 
the wood, however if this force is increased to 6 kg-wt, the sand bag is on the 
point of moving up the wood.
 Find the exact value of the coefficient of friction

between the sand bag and the wood, and the value of 
[image: image175.wmf]q

 in degrees. 
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6 marks

Total 13 marks
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EXTRA WORKING SPACE
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END OF QUESTION AND ANSWER BOOKLET

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.

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 cylinder:
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volume of a cone:
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volume of a pyramid:
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volume of a sphere:
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area of triangle:
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Coordinate geometry

ellipse:
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hyperbola:      
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Circular ( trigonometric ) functions
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Algebra ( Complex Numbers )
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 (de Moivre’s theorem )

Vectors in two and three dimensions
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Mechanics

momentum:
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sliding friction:  
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constant  ( uniform ) acceleration:
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acceleration:
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Calculus
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product rule:  
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quotient rule:
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chain rule:        
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Euler’s method    
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Students are permitted to bring into the examination room: pens, pencils, highlighters, erasers, sharpeners, rulers,  a protractor, set-squares, aids for curve sketching, one bound reference, one approved graphics calculator or CAS ( memory DOES NOT need to be cleared ) and, if desired, one scientific calculator.


Students are NOT permitted to bring into the examination room: blank sheets of paper and/or white out liquid/tape. 


Materials supplied 


Question and answer booklet of 30 pages with a detachable sheet of miscellaneous formulas at the end of  this booklet.


Answer sheet for multiple choice questions. 


Instructions 


Detach the formula sheet from the end of this book during reading time. 


Write your student number in the space provided above on this page.


Check that your name and student number as printed on your answer sheet for multiple- choice questions are correct, and sign your name in the space provided to verify this.


All written responses must be in English.


At the end of the examination


Place the answer sheet for multiple-choice questions inside the front cover of this book. 





Students are NOT permitted to bring mobile phones and/or any other unauthorised electronic devices into the examination room.
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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 � EMBED Equation.DSMT4  ���














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 � EMBED Equation.DSMT4  ���








� EMBED Equation.DSMT4  ���





O





2d





� EMBED Equation.DSMT4  ���





t











� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���











KILBAHA PTY LTD 2009


[image: image261.wmf]0

30

_1298712216.unknown

_1300190987.unknown

_1300357557.unknown

_1301254435.unknown

_1302067774.unknown

_1312446799.unknown

_1312897787.unknown

_1312897919.unknown

_1313051400.unknown

_1313051399.unknown

_1312897798.unknown

_1312446807.unknown

_1311774737.unknown

_1311775440.unknown

_1305725320.unknown

_1305725461.unknown

_1311774736.unknown

_1305725327.unknown

_1305725300.unknown

_1301480595.unknown

_1301826396.unknown

_1301827412.unknown

_1301480790.unknown

_1301254438.unknown

_1301260744.unknown

_1301260745.unknown

_1301254439.unknown

_1301254437.unknown

_1300428814.unknown

_1301036845.unknown

_1301037603.unknown

_1301245014.unknown

_1301245019.unknown

_1301037608.unknown

_1301039238.unknown

_1301037375.unknown

_1301037487.unknown

_1301037274.unknown

_1300614160.unknown

_1300615355.unknown

_1300617221.unknown

_1300615459.unknown

_1300614602.unknown

_1300429076.unknown

_1300429077.unknown

_1300428842.unknown

_1300428605.unknown

_1300428737.unknown

_1300428791.unknown

_1300428630.unknown

_1300427602.unknown

_1300428596.unknown

_1300380023.unknown

_1300427596.unknown

_1300359237.unknown

_1300356235.unknown

_1300357114.unknown

_1300357440.unknown

_1300357494.unknown

_1300357160.unknown

_1300356254.unknown

_1300356262.unknown

_1300356240.unknown

_1300356166.unknown

_1300356192.unknown

_1300356199.unknown

_1300356187.unknown

_1300355998.unknown

_1300356032.unknown

_1300355906.unknown

_1300193289.unknown

_1300186988.unknown

_1300188367.unknown

_1300190841.unknown

_1300190960.unknown

_1300190976.unknown

_1300190884.unknown

_1300188381.unknown

_1300188388.unknown

_1300188375.unknown

_1300187932.unknown

_1300188340.unknown

_1300188353.unknown

_1300188019.unknown

_1300188034.unknown

_1300187943.unknown

_1300187905.unknown

_1300187922.unknown

_1300187888.unknown

_1300183591.unknown

_1300184771.unknown

_1300185510.unknown

_1300186944.unknown

_1300186963.unknown

_1300185539.unknown

_1300185467.unknown

_1300185491.unknown

_1300185423.unknown

_1300185452.unknown

_1300185023.unknown

_1300184100.unknown

_1300184715.unknown

_1300183946.unknown

_1299310423.unknown

_1299312179.unknown

_1300182686.unknown

_1300182693.unknown

_1300182779.unknown

_1299312197.unknown

_1299312213.unknown

_1299310434.unknown

_1299310961.unknown

_1299310988.unknown

_1299310439.unknown

_1299310429.unknown

_1298712282.unknown

_1298713031.unknown

_1298713063.unknown

_1298713072.unknown

_1298713048.unknown

_1298712964.unknown

_1298712270.unknown

_1296286828.unknown

_1296382464.unknown

_1298711968.unknown

_1298712029.unknown

_1298712156.unknown

_1298712195.unknown

_1298712112.unknown

_1298712010.unknown

_1298712019.unknown

_1298712002.unknown

_1296383086.unknown

_1296384454.unknown

_1298711854.unknown

_1298711934.unknown

_1296384514.unknown

_1296384533.unknown

_1296384474.unknown

_1296383486.unknown

_1296383506.unknown

_1296383215.unknown

_1296382947.unknown

_1296383032.unknown

_1296382598.unknown

_1296382920.unknown

_1296382538.unknown

_1296382580.unknown

_1296382507.unknown

_1296379555.unknown

_1296379634.unknown

_1296381064.unknown

_1296381384.unknown

_1296379645.unknown

_1296379596.unknown

_1296379627.unknown

_1296379591.unknown

_1296379414.unknown

_1296379452.unknown

_1296379516.unknown

_1296379428.unknown

_1296379393.unknown

_1296379403.unknown

_1296286894.unknown

_1296379340.unknown

_1296286840.unknown

_1178525175.unknown

_1178525526.unknown

_1240045020.unknown

_1295686333.unknown

_1295691337.unknown

_1295686410.unknown

_1257668621.unknown

_1295685889.unknown

_1283155739.unknown

_1240045034.unknown

_1207133850.unknown

_1207404108.unknown

_1207424743.unknown

_1208341818.unknown

_1207134174.unknown

_1207134191.unknown

_1207390036.unknown

_1207134182.unknown

_1207133904.unknown

_1207133622.unknown

_1207133627.unknown

_1207133849.unknown

_1178525560.unknown

_1207133617.unknown

_1178525559.unknown

_1178525345.unknown

_1178525412.unknown

_1178525437.unknown

_1178525410.unknown

_1178525411.unknown

_1178525406.unknown

_1178525265.unknown

_1178525344.unknown

_1178525342.unknown

_1178525217.unknown

_1178525245.unknown

_1178525195.unknown

_1004171389.unknown

_1105856788.unknown

_1178524970.unknown

_1178525136.unknown

_1178525168.unknown

_1178525173.unknown

_1178524982.unknown

_1178525009.unknown

_1123406234.unknown

_1123406348.unknown

_1123406349.unknown

_1123406254.unknown

_1123406118.unknown

_1123406130.unknown

_1123406101.unknown

_1123150078.unknown

_1015842979.unknown

_1015843245.unknown

_1015843825.unknown

_1015842988.unknown

_1015843145.unknown

_1015842947.unknown

_1015842966.unknown

_1004171463.unknown

_1004172738.unknown

_1004172808.unknown

_1004171527.unknown

_1004171423.unknown

_1004167111.unknown

_1004171218.unknown

_1004171355.unknown

_1004170478.unknown

_1004170591.unknown

_1004169975.unknown

_972135162.unknown

_972137286.unknown

_1004166596.unknown

_1004166626.unknown

_972135195.unknown

_972135136.unknown

_972134589.unknown

