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PART I

MULTIPLE-CHOICE QUESTION BOOK

This examination has two parts: Part I (multiple-choice questions) and 

Part II (short-answer questions). 

Part I consists of this question book and must be answered on the answer sheet provided for multiple-choice questions. 

Part II consists of a separate question and answer book. 

You must complete both parts in the time allotted. 

When you have completed one part continue immediately to the other part. 

KILBAHA MULTIMEDIA PUBLISHING 2005

Structure of book

	Number of questions
	Number of questions 

to be answered
	Number 

of marks

	30
	30
	30


• Students are permitted to bring into the examination room: pens, pencils, highlighters, 

   erasers, sharpeners, rulers, a protractor, set-squares, aids for curve sketching, up to four   

   pages (two A4 sheets) of pre-written notes (typed or handwritten) and an approved 

   scientific and/or graphics calculator (memory may be retained). 

• Students are NOT permitted to bring into the examination room: blank sheets of paper 

   and/or white out liquid/tape. 

Materials supplied 

• Question book of 22 pages, with a detachable sheet of miscellaneous formulas in the   

   centrefold and two blank pages for rough working. 

• Answer sheet for multiple-choice questions. 

Instructions 

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

• 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. 

• Unless otherwise indicated, the diagrams in this book are not drawn to scale. 

At the end of the examination 

• Place the answer sheet for multiple-choice questions (Part I) inside the front cover of 

   the question and answer book (Part II). 

• You may retain this question book. 

Students are NOT permitted to bring mobile phones and/or any other electronic communication devices into the examination room. 
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SPECIALIST MATHEMATICS

Written examinations 1 and 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:



[image: image8.wmf] 

 

1

2

b

c

s

i

n

A

(

)


sine rule:
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cosine rule:
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Coordinate geometry

ellipse:




[image: image11.wmf] 

 

x

-

h

(

)

2

a

2

+

y

-

k

(

)

2

b

2

=

1


hyperbola:
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Circular ( trigonometric ) functions
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function
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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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equation of motion: 
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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:        

[image: image71.wmf]d

y

d

x

=

d

y

d

u

d

u

d

x


mid-point rule:
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trapezoidal rule:
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Euler’s method      
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Take the acceleration due to gravity to have magnitude g m/s2, where g = 9.8
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Instructions for Part 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 for a question if more than one answer is completed for any question.

Question 1

 If  a  is a positive real number, then the graph of 
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A.
no straight line asymptotes.

B.
x = 0  as the only asymptote.

C.
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D.
x = 0  and  
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x = 0  and  
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Question  2

The graph shown could have the equation
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Question 3

Let  
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Which one of the following statements is true?

A.
f  has range  
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B.
f  has range  
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C.
f  has range  
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Question 4

If  a and  b are positive real numbers, then the implied ( maximal ) domain of the function with rule 
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Question 5
If  
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 where x and y are non-zero real numbers, which of the following statements 

is false?
A.

[image: image102.wmf] 

z

=

z


B.

[image: image103.wmf] 

 

1

z

=

z

z

2


C.

[image: image104.wmf] 

 

1

z

+

1

z

=

z

+

z

z

2


D.

[image: image105.wmf] 

 

R

e

z

(

)

=

1

2

z

+

z

(

)


E.

[image: image106.wmf] 

 

I

m

z

(

)

=

i

2

z

-

z

(

)


[image: image275.wmf]Question 6

The point W on the Argand diagram above represents a complex number  w  where  
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Question 7
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Question 8

Which of the following does NOT describe the line  S  shown in the above Argand diagram?
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Question  9
The diagram shows a circle of radius a on an Argand diagram.


The roots of the equation 
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 where  a is a positive real number, are given by
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D ,  H and  L.

Question  10

Which of the following is an antiderivative of 
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The following information relates to Questions 11 and 12.

The shaded area below is the area under one arch of the curve 
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It is the area bounded by the curve 
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where a and p are positive real numbers.
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Question 11

The shaded area is equal to
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Question 12

If the shaded area is rotated about the x-axis, then the volume formed is given by 
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Question 13

The exact equation of the normal to the curve
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Question  14

Using an appropriate substitution,  
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Question 15
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The shaded region in the diagram above is the area bounded by the graph of  
[image: image155.wmf] 

 

y

=

l

o

g

e

2

x

-

3

(

)

, the x-axis, and the line with the equation 
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 The mid-point rule with three equal subintervals is used to estimate the area of the shaded region. 

The value obtained is 
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Question 16

Euler’s method, with a step size of 0.25, is used to solve the differential equation  
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Question 17

If 
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Question 18

The diagram, show the two functions : 
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Question 19
A vector of magnitude 26 in the opposite direction to  
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Question 20

The scalar resolute of 
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Question 21

A  particle moves so that its position vector at a time t is given by  
[image: image200.wmf] 

 

 

%

r

t

(

)

=

2

C

o

s

-

1

3

t

(

)

%

i

+

6

s

i

n

2

t

(

)

%

j

+

3

%

k

  

The initial direction of the motion of the particle is
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Question 22

OABC is a square with  
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Which of the following statements is false ?

A.
 
[image: image208.wmf] 

 

 

%

a

.

%

c

=

0


B.

[image: image209.wmf] 

 

%

a

=

%

c


C.

[image: image210.wmf] 

 

 

%

a

2

+

%

c

2

=

%

a

+

%

c

2


D.

[image: image211.wmf] 

 

 

%

a

.

%

a

+

%

c

(

)

%

a

%

a

+

%

c

=

2

2


E.
Since  
[image: image212.wmf] 

 

 

%

a

.

%

a

+

%

c

(

)

=

%

c

.

%

a

+

%

c

(

)

 it follows that  
[image: image213.wmf] 

 

%

a

=

%

c


Question 23

A ship leaves a port and travels a distance of  
[image: image214.wmf] 

 

s

1

 kilometres on a bearing N
[image: image215.wmf] 

q

1

oW and a second ship leaves the same port at the same time and travels a distance of  
[image: image216.wmf] 

 

s

2

 kilometres on a bearing S
[image: image217.wmf] 

q

2

oW.  If  
[image: image218.wmf] 

 

 

%

i

a

n

d

%

j

 are unit vectors of one kilometre in the east and north directions respectively,  then the displacement of the second ship from the first is given by
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Question 24

A particle moves so that its position vector at a time t is given by  
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  where 
[image: image225.wmf]w

 and a are both positive real constants.

Which of the following statements is false ?

A.
The particle moves on a circle.

B.
The speed of the particle is constant. 

C.
The acceleration vector is in the opposite direction to the position vector.
D.
The velocity vector is perpendicular to the position vector.

E.
The acceleration vector is constant.

Question 25

A suitcase of mass 12 kilograms rests on a rough, level ground. The suitcase is pulled with a force of magnitude P newtons acting at an angle of  30( to the horizontal. The suitcase is just on the point of sliding along the ground. If the coefficient of friction between the suitcase and the plane is 0.25, then  P is closest to

A.
58.8

B.
29.67

C.
39.67
D.
3.03
E.
33.95

Question 26

A ball is projected vertically upwards with a speed of U m/s from the top of a second storey balcony, at a height H m above the ground. The ball rises and hits the ground after a time of   

T s,  with a speed double the initial speed of projection. Which of the following is true?

A.
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Question 27

A particle moves so that its position at a time t is given by 
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The initial velocity of the particle is given by

A.
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Question 28

The velocity vector of a particle at time t,  
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, is given by 
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The initial position of the particle is given by 
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Which of the following statements is correct?

A.
The particle moves on a circle with centre at 
[image: image240.wmf] 
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 and radius 1

B.
The particle moves on a circle with centre at 
[image: image241.wmf] 

2

,

0

(

)
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C.
The particle moves on a circle with centre at 
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D.
The particle moves on a circle with centre at 
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E.
The particle moves on a circle with centre at the origin and radius 1

Question 29

A block of  mass  m kg is lying on a smooth horizontal table and is joined by a light inextensible string to a another block of mass of  2m kg hanging vertically. This string passes over a smooth pulley at the edge of the table.  When the system is released from rest, the acceleration of the blocks in m/s2 is given by

A.
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Question 30

A particle moves in a straight line. When its displacement from a fixed origin is x m, its velocity is v m/s and its acceleration is  a m/s2, at a time t s. 

Given that 
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, which of the following statements is true?     

A.
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D.
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Instructions for Part II

Answer all questions in the spaces provided.

A decimal approximation will not be accepted if an exact answer is required to a question.

Where an exact answer is required for a question, appropriate working must be shown.

Where an instruction to use calculus is stated for a question, you must show an appropriate derivative or antiderivative.

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 
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Question 1
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 is a solution of the differential equation 
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Find the value of A.

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Question 2

a.
Show that for   
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b.
Hence,  find using calculus, the exact value of  
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Question 3

Let  
[image: image261.wmf] 
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 . Find the value of the scalar  z  if

a.
the length of the vector 
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b.
the vector 
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Question 4

Let  
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a.
Find the value of  k  if  
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 is a real number.
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Question 4 (continued)

b.
Let  
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Find the value of  k  if  
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Question 5
A painting with a mass of 5 kg is to be hung on a wall. It is attached to a hook on the wall by a string attached to two fixed points on the same horizontal level at distance of  90 cm apart at the back of the painting. The hook is centred 15 cm above the horizontal level as shown in the 

diagram below.   


a.
Find the tensions in the string in newtons, correct to two decimal places.

_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2 marks

Question 5 (continued)
The painting is to be hung at an art gallery. The painting is one metre high and is hanging so that the bottom of the painting is 50 cm above eye level, as shown in the diagram below.  

The viewing angle is 
[image: image272.wmf]q

 when a person, 1.5 metres tall, is standing x metres from the base of the wall.



b.
Show that  
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1 mark

Question 5 (continued)
c.
Hence, find using calculus, how far from the wall a person should stand in order to 
maximise the viewing angle.  Find the maximum viewing angle giving your answer 
in degrees.

___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3 marks

End of 2005 Specialist Mathematics Trial Examination 1

Question and Answer Book

	KILBAHA MULTIMEDIA PUBLISHING

PO BOX 2227 

KEW  VIC  3101  

AUSTRALIA
	TEL: (03) 9817 5374



FAX: (03) 9817 4334



chemas@chemas.com      

www.chemas.com


Im(z)





Q





R





Re(z)





W





P





� EMBED Equation.DSMT4  ���





Re(z)





Im(z)





S





Im(z)





D





E





C





F





B





G





A





Re(z)





L





H





K





I





J





x





x





y





1 metre





90 cm





  15 cm





hook





painting





string





1 metre


painting











x metres





1.5 m





0.5 m





eye level





y





x





y





x








( Kilbaha Multimedia Publishing 2005
( Kilbaha Multimedia Publishing 2005


_1186137549.unknown

_1186137796.unknown

_1186137921.unknown

_1186137985.unknown

_1186138014.unknown

_1186138044.unknown

_1186138059.unknown

_1186138074.unknown

_1186569633.unknown

_1186569694.unknown

_1186138081.unknown

_1186139035.unknown

_1186139039.unknown

_1186138078.unknown

_1186138066.unknown

_1186138070.unknown

_1186138063.unknown

_1186138051.unknown

_1186138055.unknown

_1186138048.unknown

_1186138029.unknown

_1186138036.unknown

_1186138040.unknown

_1186138033.unknown

_1186138022.unknown

_1186138025.unknown

_1186138018.unknown

_1186138000.unknown

_1186138007.unknown

_1186138011.unknown

_1186138003.unknown

_1186137992.unknown

_1186137996.unknown

_1186137988.unknown

_1186137955.unknown

_1186137970.unknown

_1186137978.unknown

_1186137981.unknown

_1186137974.unknown

_1186137963.unknown

_1186137966.unknown

_1186137959.unknown

_1186137940.unknown

_1186137948.unknown

_1186137952.unknown

_1186137944.unknown

_1186137933.unknown

_1186137937.unknown

_1186137929.unknown

_1186137857.unknown

_1186137887.unknown

_1186137902.unknown

_1186137909.unknown

_1186137913.unknown

_1186137906.unknown

_1186137895.unknown

_1186137898.unknown

_1186137891.unknown

_1186137872.unknown

_1186137880.unknown

_1186137883.unknown

_1186137876.unknown

_1186137865.unknown

_1186137869.unknown

_1186137861.unknown

_1186137827.unknown

_1186137842.unknown

_1186137849.unknown

_1186137853.unknown

_1186137845.unknown

_1186137834.unknown

_1186137838.unknown

_1186137830.unknown

_1186137811.unknown

_1186137819.unknown

_1186137823.unknown

_1186137815.unknown

_1186137804.unknown

_1186137808.unknown

_1186137800.unknown

_1186137672.unknown

_1186137734.unknown

_1186137765.unknown

_1186137780.unknown

_1186137788.unknown

_1186137792.unknown

_1186137784.unknown

_1186137773.unknown

_1186137777.unknown

_1186137769.unknown

_1186137749.unknown

_1186137757.unknown

_1186137761.unknown

_1186137753.unknown

_1186137742.unknown

_1186137746.unknown

_1186137738.unknown

_1186137703.unknown

_1186137719.unknown

_1186137726.unknown

_1186137730.unknown

_1186137722.unknown

_1186137711.unknown

_1186137715.unknown

_1186137707.unknown

_1186137688.unknown

_1186137696.unknown

_1186137699.unknown

_1186137692.unknown

_1186137680.unknown

_1186137684.unknown

_1186137676.unknown

_1186137611.unknown

_1186137641.unknown

_1186137657.unknown

_1186137665.unknown

_1186137669.unknown

_1186137661.unknown

_1186137649.unknown

_1186137653.unknown

_1186137645.unknown

_1186137626.unknown

_1186137634.unknown

_1186137638.unknown

_1186137630.unknown

_1186137618.unknown

_1186137622.unknown

_1186137615.unknown

_1186137580.unknown

_1186137595.unknown

_1186137603.unknown

_1186137607.unknown

_1186137599.unknown

_1186137588.unknown

_1186137591.unknown

_1186137584.unknown

_1186137565.unknown

_1186137572.unknown

_1186137576.unknown

_1186137569.unknown

_1186137557.unknown

_1186137561.unknown

_1186137553.unknown

_1186137299.unknown

_1186137425.unknown

_1186137487.unknown

_1186137518.unknown

_1186137534.unknown

_1186137541.unknown

_1186137545.unknown

_1186137537.unknown

_1186137526.unknown

_1186137529.unknown

_1186137522.unknown

_1186137502.unknown

_1186137510.unknown

_1186137514.unknown

_1186137506.unknown

_1186137495.unknown

_1186137499.unknown

_1186137491.unknown

_1186137456.unknown

_1186137472.unknown

_1186137480.unknown

_1186137483.unknown

_1186137476.unknown

_1186137464.unknown

_1186137468.unknown

_1186137460.unknown

_1186137441.unknown

_1186137449.unknown

_1186137452.unknown

_1186137445.unknown

_1186137433.unknown

_1186137437.unknown

_1186137429.unknown

_1186137362.unknown

_1186137394.unknown

_1186137409.unknown

_1186137417.unknown

_1186137421.unknown

_1186137413.unknown

_1186137401.unknown

_1186137405.unknown

_1186137397.unknown

_1186137378.unknown

_1186137386.unknown

_1186137390.unknown

_1186137382.unknown

_1186137370.unknown

_1186137374.unknown

_1186137366.unknown

_1186137330.unknown

_1186137346.unknown

_1186137354.unknown

_1186137358.unknown

_1186137350.unknown

_1186137338.unknown

_1186137342.unknown

_1186137334.unknown

_1186137315.unknown

_1186137323.unknown

_1186137326.unknown

_1186137319.unknown

_1186137307.unknown

_1186137311.unknown

_1186137303.unknown

_1186137172.unknown

_1186137236.unknown

_1186137267.unknown

_1186137283.unknown

_1186137291.unknown

_1186137295.unknown

_1186137287.unknown

_1186137275.unknown

_1186137279.unknown

_1186137271.unknown

_1186137251.unknown

_1186137259.unknown

_1186137263.unknown

_1186137255.unknown

_1186137244.unknown

_1186137248.unknown

_1186137240.unknown

_1186137204.unknown

_1186137220.unknown

_1186137228.unknown

_1186137232.unknown

_1186137224.unknown

_1186137212.unknown

_1186137216.unknown

_1186137208.unknown

_1186137188.unknown

_1186137196.unknown

_1186137200.unknown

_1186137192.unknown

_1186137180.unknown

_1186137184.unknown

_1186137176.unknown

_1186137109.unknown

_1186137140.unknown

_1186137156.unknown

_1186137164.unknown

_1186137168.unknown

_1186137160.unknown

_1186137148.unknown

_1186137152.unknown

_1186137144.unknown

_1186137125.unknown

_1186137132.unknown

_1186137136.unknown

_1186137129.unknown

_1186137117.unknown

_1186137121.unknown

_1186137113.unknown

_1186137079.unknown

_1186137094.unknown

_1186137101.unknown

_1186137105.unknown

_1186137098.unknown

_1186137086.unknown

_1186137090.unknown

_1186137082.unknown

_1186137063.unknown

_1186137071.unknown

_1186137075.unknown

_1186137067.unknown

_1186137055.unknown

_1186137059.unknown

_1186137051.unknown

_1186136271.unknown

