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VICTORIAN CERTIFICATE OF EDUCATION
2004

MATHEMATICAL METHODS

Trial Written Examination 1 (Facts, skills and applications)

Reading time: 15 minutes
Total writing time: 1 hour 30 minutes

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.
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Structure of book

Number of
questions

Number of questions
to be answered

Number
of marks

27 27 27

• 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 19 pages, with a detachable sheet of miscellaneous formulas

• Answer sheet for multiple-choice questions.

Instructions

• Detach the formula sheet 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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VCE MATHEMATICAL METHODS 2004
Trial Written Examination 1

ANSWER SHEET

NAME: ______________________________________________________

STUDENT ______________________________________________________
NUMBER

SIGNATURE_________________________________________________

Instructions

� Write your name in the space provided above.

� Write your student number in the space provided above. Sign your name.

� Use a PENCIL for ALL entries.
       If you make a mistake, ERASE it - DO NOT cross it out.

� Marks will NOT be deducted for incorrect answers.

� NO MARK will be given if more than ONE answer is completed for any question.

� All answers must be completed like THIS example.

A B C D E

1 A B C D E 15 A B C D E
2 A B C D E 16 A B C D E
3 A B C D E 17 A B C D E
4 A B C D E 18 A B C D E
5 A B C D E 19 A B C D E
6 A B C D E 20 A B C D E
7 A B C D E 21 A B C D E
8 A B C D E 22 A B C D E
9 A B C D E 23 A B C D E

10 A B C D E 24 A B C D E
11 A B C D E 25 A B C D E
12 A B C D E 26 A B C D E
13 A B C D E 27 A B C D E
14 A B C D E

Please DO NOT fold, bend or staple this form
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MATHEMATICAL METHODS

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.
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Specific Instructions to students
This part consists of 27 questions.
Answer all questions in this part on the answer sheet provided for multiple-choice questions.
A correct answer scores 1, an incorrect answer scores 0. No mark will be given for a question if two
or more letters are shaded for that question. Marks will not be deducted for incorrect answers. You
should attempt every question.

Question 1
2 2

5

x

x

+
−

 equals

A. 2
8

5
+

−x
 

B. 2
8

5
−

−x
 

C. 2
12

5
+

−x
 

D. 2
12

5
−

−x
 

E. 2
6

1
−

+x
 

Question 2

If  has a factor  and ax x ax bx x4 3 2 30 1+ + + + +( ) nnother factor  then the values of  ( ),x a− 2 aand  areb

a   b
A. 19                 11

B.             −19                 11

C.             −19              − 11

D.             −10                   3

E.                 3                 10
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Question 3
Which one of the following does not have an inverse function?

A. f x
x

x( ) =
−

≠
3

2
2     

B. f x x x x R( ) = ∈3-     

C. f x x x( ) sin( )= ≤ ≤2
4

    -
4

π π

D. f x e x Rx( ) .= ∈−0 5     

E. f x x x R( ) = ∈2 -3    

Question 4

Which one of the following is most likely to be the graph of y x a be= − +log ( )  where a and b are
positive real numbers?

A. B.

C. D.

E.

(a−1,b)

x = −a

x

y

(a−1,b)

x = a

x

(a+1,b)

x = −a

x

y

(a+1,b)

x = a

x

(a,b)

x = a

x
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Question 5

The sum of the exact solutions of the equation 3
3

2

3

2
0 2sin cos

π π
x x







= − 





≤ ≤    

A.
8

3

π
 

B.
11

3

π

C.
33

6

π

D.
8

3

E.
11

3

Question 6

If  then which one of the followingf x x( ) = +1   statements is true?

A. The domain of  is f x x− ≥1 1( )

B.    f x x− = +1 21( ) ( )

C. The graphs of  and  intersect at f x f x( ) ( )−1 tthe point (1,1) 

D. The range of  is f x x− >1 1( )

E. The range of  is f x x− ≤1 1( )
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Question 7
.
If the graph of  has a local maximum atf x( )   (-1,16) and a local minimum at (3,-16), thhen the graph of

  hasg x f x( ) ( )= − +2 3

A. a local maximum at (−3,19) and a local minimum at (1,−13)

B. a local maximum at (−3,19) and a local minimum at (1,−19)

C. a local maximum at (2,19) and a local minimum at (2,−13)

D. a local maximum at (1,19) and a local minimum at (5,−19)

E. a local maximum at (1,19) and a local minimum at (5,−13)

Question 8

If  cuts the  axis at  f x x X b( ) log ( ) ,= + −3 2 13 tthen the value of  isb

A. −3

B. −1

C. 3 23 −

D.
1

3
23 −

E.
5

3
3

Question 9

If  then the maximum value of y x= −5 3 2sin( ),
ddy

dx
 is

A. 2

B. 3

C. 6

D. 8

E. 12
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Question 10

If  then  equalsf x x e f xx( ) ( )= ′−4 3

A. x e x3 3−  (4-3x)

B. − −12 3 3x e x  

C. 4 3 3 4 3x e x ex x− − -

D.  -3x e x4 3−

E.  -3x e x4 6−

Question 11

If  then  equals 0 wheny
x

x

dy

dx
=

+
2

2

2

3

A. ( )x3 2 0+ =

B. x x3 22 2 0− + =

C. 4 8 2 03 4x x+ − =

D. 4 8 6 03 4x x+ − =

E. x x( )4 03− =
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Question 12

If  and  then  equalsV y y x
dV

dx
= − = −( ) ( )2 3 2 35 2

A. 40 2 3 5( )x −

B. 10 2 3 5( )x −

C. 40 2 3 2 34( ) ( )y x− −

D. 10 2 3 2 34( ) ( )y x− −

E. 8x

Question 13

The gradient of a curve  is given by y f x= ( ) ′′ = − −f x x x( ) ( )( ).3 5 2

The equation of this curvve that passes through the point (6,66) is   equalsf x( )

A.
2

3

11

2
153 2x x x− +

B.
2

3

11

2
15 4203 2x x x− + −

C.
2

3

11

2
15 4863 2x x x− + +

D.
2

3

11

2
15 1983 2x x x− + +

E.
2

3

11

2
15 303 2x x x− + +
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Question 14

The above graph has the equation y ax ax= −4 2.   The area between the curve and the  axiX ss is

A. 10
2

3
a

B. 11
2

3
a

C. 12a

D. 21
1

3
a

E. 42
2

3
a

0 4 x

y
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Question 15

The shaded area in the above graph is equal to

A. [ ( ) ( )]g x f x dx−
−
∫
1

2

B. [ ( ) ( )] [ ( ) ( )]f x g x dx g x f x dx− + −
−
∫ ∫
1

0

0

2

C. [ ( ) ( )]f x g x dx−∫
0

3

D. [ ( ) ( )]g x f x dx−∫
0

3

E. [ ( ) ( )]f x g x dx−
−
∫
1

2

Question 16

An antiderivative of  could be
2 1 1

2

2x

x x

−
+

−

A.  x
x

xe
2 2

+
−





log

B.  x e
2 2+ log

C.  
2x

x
xe

2

2

1
2

+
+ −log ( )

D.  x x xe
2 2 2− −log ( )

E.  x x xe
2 2 2+ −log ( )

(0,0)
(2,0)

(−1,3)

f(x)

g(x)

x

y
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Question 17

An approximation for the area enclosed by thhe graph  and the  axis, between  y X xx= =3 0 aand  using 

interval widths of one unit

x = 4,

  and using the trapezoidal method is

A. 78

B. 80

C. 156

D. 120

E. 240

Question 18

A straight line of the form  is perax y b+ + = 0 ppendicular to the line  at the point2 6y x= −   (

The values of  and  are

4 1, ).−
a b

   a  b

A. −
1

2
−1

B.  
1

2
 3

C. −2  7

D. −2 −7

E.   2 −7
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Question 19

The side length of a cube is 10 cm.  If the length of each side is increased by 0.2 cm., then the
approximate increase in the cube’s surface area is

A. 2.4 cm2

B. 6 cm2

C. 12 cm2

D. 18 cm2

E. 24 cm2

Question 20

If 

Then  equals

x x A x Bx C x

C

2 22 3 2 1− + = + + + +( ) ( )( )

A. −−−−1

B. 1

C. 2

D. 3

E. 5
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Question 21

Which one of the following statements is truue about the graph of y x= − +4 3 23( ) ?

A. The domain is  and the range is R R+

B. A stationary point of inflexion occurs at ( −− 3 2, )

C. The graph of  has been dilated by a facy x= 3 ttor of 4 parallel to the  axisy

D. The graph of  has been dilated by a facy x= 3 ttor of 
1

4
 parallel to the  axisx

E. The graph of  has been translated 3 uniy x= 3 tts to the left parallel to the  axisx

Question 22

The graph of  has asymptotes with y
x

=
−

+
5

2 4
3 eequations

A. x = 2, y = 3

B. x = 4, y = 3

C. x = −4, y = 3

D. x = 4, y = −3

E. x = −4, y = −3
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Question 23

Girls Boys

VCE language 23 17

No VCE language 14 18

The above table shows the number of girls and boys at a certain school who study a language at
VCE.  One of the language students is picked at random.  The probability that this student is a boy
is

A.
5

9

B.
17

18

C.
17

32

D.
17

35

E.
17

40

Question 24

Which one of the following represents a probability function?

A. P x x x( ) ( ) ,= + =
1

4
2 1 0 1 where 

B. P x x x( ) ( ) , , ,= − =
1

30
5 1 0 1 2 3 where 

C. P x x x( ) ( ) , , ,= + =
1

30
5 1 0 1 2 3 where 

D. P x x x x( ) ( ) , , , ,= − =
1

10
4 0 1 2 3 42  where 

E. P x x x x( ) ( ) , ,= − =
1

100
8 0 1 22  where 
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Question 25

A box contains 8 blue balls and 10 green balls.  A sample of 5 balls is drawn at random without
replacement.  The standard deviation of the number of blue balls in the sample is closest to

A. 0.94

B. 0.97

C. 1.11

D. 1.23

E. 2.22

Question 26

A fair die is tossed ten times.  The probability of getting at least 9 sixes is

A.
1

6

10

9
1

6

5

6

10 9






+















 

B.
10

9
1

6

5

6

9

 


















C.
1

6

10

10
1

6

5

6

10 10 0






+

















D.

6

1

5

4

10

9
















 

E.
1

6

5

6

9






×
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Question 27
For a normal distribution with a mean of 90 and a standard deviation of 2.5, the probability that X
lies within ±a  of the mean is 0.82.  The value of a  is closest to

A. 0.92

B. 1.34

C. 1.87

D. 2.29

E. 3.35

END OF PART I
MULTIPLE CHOICE QUESTION 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



VICTORIAN CERTIFICATE OF EDUCATION
2004

MATHEMATICAL METHODS

Trial Written Examination 1 (Facts, skills and applications)

Reading time: 15 minutes
Total writing time: 1 hour 30 minutes

PART II

QUESTION AND ANSWER BOOK

Structure of book
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Specific Instructions to students

Answer all questions in this part in the spaces provided.

Question 1

a.  On the axes below, sketch the graph of f x x x( ) = + ≤ ≤2 1 0 33     
 Clearly label all important points.

b.  State the range of �(x)

c.  On the same set of axes, sketch f x−1( )  showing all relevant points.

(1 + 1 + 1 = 3 marks)

�(x)

x0



2004 Mathematical Methods Trial Examination 1    Part II      Page 16

Question 2

The function  is defined by g g x x x( ) = − +2 12 32 11

a. Express  in the form  where g g x x a b( ) ( )= + +2 2 aa b and  are integers.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

b. Describe the transformations by which the graph of f x x( ) = 2  is mapped to the graph of
y g x= ( )

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

                                                                                                                                    (2 + 3 = 5 marks)

Question 3
a. For the curve y x ex= 2  find the coordinates of the points where x = 0 and x = −2.  Give exact

values.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

b. Use calculus to show that the tangents to the graph y x ex= 2  at the points where x = 0 and

x = −2 are horizontal lines.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

(2 + 3 = 5 marks)



 Kilbaha Multimedia Publishing 2004

2004 Mathematical Methods Trial Examination 1    Part II      Page 17

Question 4
Find the exact solutions of the equation 2 2 2 3 2 0 0 2sin( )cos( ) sin( )π π πx x x x+ = ≤ ≤     
________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

_______________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

 (3 marks)



2004 Mathematical Methods Trial Examination 1    Part II      Page 18

Question 5
If  find, in term2 5 1 8 3log log log ( )a a ax x a+ = + − ss of , the possible values of a x ,
where a is a positive contant.
________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

_______________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

 (3 marks)

Question 6

a.  A batch of 20 thumb tacks contains 4 defectives.  Jess takes 6 thumb tacks at random from
the batch.  What is the probability that her selection contains at least one defective?  Give
your answer to four decimal places.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________
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Question 6 (continued)

b.  From a similar batch of 20 thumb tacks, Juan Li selects a thumb tack, inspects it, and then
returns it to the batch before selecting another thumb tack.  She does this four times.  What
is the probability that the second and fourth thumb tacks she withdraws are the only two
defective thumb tacks she selects?  Give your answer to four decimal places.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

c.  Abdul withdraws 4 thumb tacks with replacement from a similar batch of 20 thumb tacks.
He rejects the batch if he withdraws at least one defective thumb tack.  What is the
probability he accepts the batch?

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

                                                                                                                                (2 + 1+1 = 4 marks)

End of 2004 Mathematical Methods Trial Examination 1
Question and Answer Book
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