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SECTION 1

Question 1

If  
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[image: image6.wmf]2

xa

=

 as asymptotes and a minimum turning point at 
[image: image7.wmf]1

,

a

a

æö

ç÷

èø

.
C.
the x and y axes and 
[image: image8.wmf]2

xa

=

 as asymptotes and a maximum turning point at 
[image: image9.wmf]1

,

a

a

æö

ç÷

èø

.
D.
the x and y axes and 
[image: image10.wmf]2

xa

=-

 as asymptotes and a minimum turning point at 
[image: image11.wmf]1

,

a

a

æö

-

ç÷

èø

.
E.
the x and y axes and 
[image: image12.wmf]2

xa

=-

 as asymptotes and a maximum turning point at 
[image: image13.wmf]1

,

a

a

æö

-

ç÷

èø

.
Question 2
The graph of  
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Question 3
The graph of 
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Question 4
The quadratic 
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Question 5
A cubic equation 
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 with real coefficients has 
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Question 6
If   
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 where a and b are positive real constants, then 
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Question 7
Consider the definite integral 
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Three students stated some ideas about how to evaluate this definite integral.

Alex used the substitution 
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. Claire made some other substitution and reduced the definite integral 
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Then
A.
Only Alex and Claire are correct.
B.
Only Brenda and Claire are correct.
C.
Only Claire is correct.
D.
Only Alex and Brenda are correct.
E.
Alex, Brenda and Claire are all correct.
Question 8
If  a  is a positive real number, then the graphs of 
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 intersect exactly twice if

A.

[image: image62.wmf]2

ba

>


B.

[image: image63.wmf]2

ba

=


C.

[image: image64.wmf]ba

>


D.

[image: image65.wmf]3

2

b

a

>


E.

[image: image66.wmf]3

2

b

a

>


Question 9
The set of points in the Argand plane defined by 
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where 
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 represents
A.
a straight line.
B.
a circle.
C.
a parabola.
D.
an ellipse.
E.
a hyperbola.
Question 10
The area between the graphs of 
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 is rotated about the x-axis to form a solid of revolution. This volume is equal to
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Question 11
In the diagram below, the points U and V represent the complex numbers u and v respectively. The angle UOV is a right angle, where O is the origin.
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Which of the following is the correct relationship between u and v?

A.
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Question 12
Two vectors 
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B.
The scalar resolute of 
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Question 13
The equation of the normal to the curve defined by 
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Question 14
Given the vectors 
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Then which of the following is not true?

A.
If  
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B.
If 
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Question 15
If 
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. Then the graph of y has a 
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stationary point of inflexion at 
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stationary point of inflexion at 
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Question 16
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 17
The velocity 
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of a particle is given by 
[image: image142.wmf]t

e

at a time t  seconds, where 
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Question 18
A car is moving with constant acceleration has its speed reduced from 3V 
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 to 
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, over a distance of  D m when the driver applies the brakes. The car travels 
a further distance of S m until it comes to rest. The time T  seconds represents the 
time when the driver applies the brakes until the car comes to rest. Then 
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Question 19
A particle of mass M  kg is on a horizontal table and is connected by a light string to a particle of mass 2 kg hanging vertically at the edge of the table. The coefficient of friction between the table and the mass M  is equal to 
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. Then if 
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  both masses move with constant acceleration.
B.
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  the system is in limiting equilibrium.
D.
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  both masses move with constant velocity.
E.
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  both masses move with constant velocity.
Question 20
Three coplanar forces of magnitudes P, Q and R newtons act on a particle that is in equilibrium as shown in the diagram below.
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Question 21
A particle of mass 10 kg travels in a straight line with velocity 
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 when its displacement is x metres, where  
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Question 22
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The differential equation which best represents the above direction field is
A.
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SECTION 2


Question 1    (17 marks)
a.
Show that 
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b.
A and B are two points in the plane, with coordinates 
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 respectively. O is the origin and
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are two unit vectors in the x and y directions respectively.

i.
Find the vectors  
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ii.
Using vectors find the angle in degrees between 
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iii.
Find the area of the triangle OAB.
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iv.
Let C be the mid-point of AB, find the vector 
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c.
Let  
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i.
The complex numbers a and b can be expressed in polar form as 
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ii.
The shaded triangular region R, in the Argand diagram above, shows the complex 
numbers a and b represented by the points A and B respectively and the origin O. 
The shaded region can be represented as a subset of the complex plane by   
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Determine the values of m and k. 
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iii.
Show that the area of the shaded region R is given by 
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iv.
A circle is drawn to pass through the points A and B, with its centre at a point 
C, which is the midpoint of AB. This circle is represented in the Argand 
diagram as  
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Question 2    (12 marks)
A biologist is studying the growth of two different strands of bacteria. He has two different experimental models and both start at exactly the same time.
Model 1 
The number of type 1, bacteria cells,
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a.
Verify by substitution that 
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b.
Find the initial number and the limiting number of type 1 bacteria cells, that could eventually be present.
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c.
It is observed that 900 bacteria are present after 20 hours, determine the value of 
[image: image204.wmf]k
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d.
Express 
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Model  2

The number of type 2, bacteria cells, 
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 after a time 
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 hours, is modelled by the differential equation 
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 is a positive real constant. Initially there are 50 of these type 2 cells present and after 20 hours, the number grows to 450.

e.
Express the number N of type 2 bacteria cells present in terms of t.
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________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
f.
Find the time correct to one decimal place, when the number of type 1 and type 2 bacteria are equal, and state this actual number of bacteria cells.












1 mark
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
g.
Sketch the graphs of the number of both models of bacteria, type 1 and 2, on the axes below, for the first 30 hours.











           2 marks
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Question 3    (14 marks)
A curve is defined by the parametric equations
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a.
Show that the curve satisfies the implicit equation 
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          3 marks
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
b.
Find the values of  t  for which the gradient of the curve is zero, and hence find 
the coordinates of the turning points on the graph of 
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          3 marks

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
c.
The implicit relation, 
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can be represented as two functions, 
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          2 marks
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
d.
Sketch the graph of the relation 
[image: image222.wmf](

)

(

)

2

222

811881

yxxy

-=+-

 on the axes below, clearly showing all axial intercepts.                                                              2 marks
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e.
The area
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, between the functions 
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           2 marks
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
The area
[image: image229.wmf]A

 is rotated about the y-axis, to form a solid of revolution.

f.i.
Write down a definite integral which gives the volume of this solid of revolution.











            1 mark
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
 ii.
Find the volume of this solid of revolution, giving your answer correct to one decimal place.

               
                                                                                                                    1 mark




______________________________________________________________________________________________________________________________________________
Question 4    (15 marks)








        11 marks

A football is kicked in a vertical plane and has a position vector given by 
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. Where t is the time in seconds, 
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 is a unit vector of one metre horizontally forward and 
[image: image233.wmf]j
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 is a unit vector of one metre vertically upwards, above ground level.  Initially, the football is kicked from a point one metre above the ground, and is kicked into a headwind, so that its velocity vector is given by 
[image: image234.wmf](
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a.
Using integration, show that  
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          3 marks

________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
b.
Show that 
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            1 mark

________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
c.
Find the time T, in seconds, when the football hits the ground. 

Give your answer correct to three decimal places.










           1 mark

________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
d.
Find the range in metres, that is, the horizontal distance that the football travels before hitting the ground. Give your answer correct to three decimal places.

1 mark

________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
e.
Find the time in seconds when the football reaches its maximum height. Find the maximum height in metres reached and the horizontal distance travelled in metres at this time. Give all answers correct to three decimal places.











          2 marks

________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
f.
Determine the speed and angle at which the football hits the ground. 

Give your answer for the speed in 
[image: image237.wmf]1

ms

-

 correct to three decimal places, and the 
angle in degrees and minutes. 











           2 marks
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
g.
After a while, when the football is kicked, it bounces and goes over the boundary line. It comes to rest on grassy slope which is inclined at angle of 
[image: image238.wmf]q

 degrees to the horizontal. When a spectator pushes the football with force of  P newtons, upwards and parallel to the line of greatest slope with the grass, the football is on the point of moving down the grassy slope. When the spectator pushes the football with force of  Q newtons, upwards and parallel to the line of greatest slope with the grass, the football is on the point of moving up the grassy slope, where 
[image: image239.wmf]QP

>

. The football has a mass of m kg and the coefficient of friction between the football and the grass is
[image: image240.wmf]m

. Express
[image: image241.wmf]m

 in terms of  m, P and Q only. 










          5 marks

________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
END OF EXAMINATION
EXTRA WORKING SPACE

________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
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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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
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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:  

[image: image286.wmf]FN

m

£


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 NOT permitted to bring into the examination room: blank sheets of paper and/or white out liquid/tape. 
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Question and answer booklet of 36 pages with a detachable sheet of miscellaneous formulas at the end of this booklet.


Answer sheet for multiple choice questions. 
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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.


Write your name and student number on your answer sheet for multiple-choice questions and sign your name in the space provided.


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. 
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Instructions for Section I





Answer all questions in pencil on the answer sheet provided for multiple-choice questions. 


Choose the response that is correct for the question.


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 ���.
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Instructions for Section 2





Answer all questions in the spaces provided.


Unless otherwise specified 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 ���.
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