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STUDENT NUMBER Letter
Figures
Words

VICTORIAN CERTIFICATE OF EDUCATION
2003

MATHEMATICAL METHODS

Trial Written Examination 2 (Analysis task)

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

QUESTION AND ANSWER BOOK

Structure of book

Number of questions Number of questions to be answered
4 4

Directions to students
Materials
Question and answer book of 12 pages.
Working space is provided throughout the book.
There is a detachable sheet of miscellaneous formula supplied.
You may bring to the examination up to four pages (two A4 sheets) of pre-written notes.
You may use an approved scientific and/or graphics calculator, ruler, protractor, set-square and aids
for curve-sketching.

The task
Detach the formula sheet from the book during reading time.
Please ensure that your student number in the space provided on the front cover of this book.
Answer all questions
The marks allotted to each part of each question are indicated at the end of the part.
There is a total of 55 marks available for the examination.
A decimal approximation will not be accepted if an exact answer is required to a question.
Where an exact answer is required to a question, appropriate working must be shown and calculus
must be used to evaluate derivatives and definite integrals.
Unless otherwise indicated, the diagrams in this book are not drawn to scale.
All written responses should be in English.
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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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Question 1
a. The size of the population of a country can be modeled by the equation P t e t( ) .= 50 0 05 where

P is the population measured in millions of people, and t is the time in years measured from
2003.

i. Sketch the graph of y P t= ( )  on the given axes, showing all intercepts with the axes.

2 marks

ii. What is the predicted population for 2008?  Give your answer to the nearest million.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

______________________________________________________________________________

1 mark

iii At what average rate is it expected that the population will increase between 2003 and 2008?
Give your answer to one decimal place.

________________________________________________________________________________

________________________________________________________________________________

_______________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

3 marks

P(t)

t
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Question 1
a. (continued)

iv At what instantaneous rate is the population expected to grow in 2023?  Give an exact
answer.

________________________________________________________________________________

________________________________________________________________________________

_______________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

2 marks

b. In the same country earthquakes are common.  The intensity of an earthquake is rated by its

measurement on the Richter scale, R R
a

T
B, logwhere = Ê

ËÁ
��̄ +10 .  a is the amplitude (in

micrometres) of the vertical ground motion at the receiving station, T is the period of the
seismic wave (in seconds) and B is a factor that accounts for the weakening of the seismic
wave with increasing distance from the epicentre of the earthquake.

i. What would the Richter scale reading be for an earthquake with an amplitude of 3 ¥ 106

micrometres, a period of 3 ¥ 1012 seconds and where B = 12?

________________________________________________________________________________

________________________________________________________________________________

_______________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________
2 marks

ii. In terms of a what would the Richter scale reading be for an earthquake with an amplitude
of a hundred times a micrometres, and the same values of T and B  as in part i.?

________________________________________________________________________________
1 mark
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Question 1
b. (continued)

iii. Show that for any earthquake where the amplitude, a , at the beginning of the earthquake
becomes one hundred times greater, but where B and T  are constants,  then the change in
the intensity of the earthquake is 2.

________________________________________________________________________________

________________________________________________________________________________

_______________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

_______________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

4 marks
        

     (Total = 15 marks)
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Question 2.

The annual rainfall in the country of Aradulia is normally distributed and the mean annual rainfall
over a large number of years has been determined to be 310cm, with a standard deviation of 80cm.
Drought conditions occur in Aradulia when the annual rainfall is less than 150cm.

a What is the probability in a year selected at random that drought conditions will occur?
Give your answer to one significant figure.

________________________________________________________________________________

________________________________________________________________________________

_______________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

2 marks

b. What is the probability that in any 10 years, drought conditions will occur in Aradulia in
exactly 4 of those years? Give your answer to four decimal places.

________________________________________________________________________________

________________________________________________________________________________

_______________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________
2 marks
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c. If it is known that that the rainfall was less than 310 cm in one particular year in Aradulia,
what is the probability that drought conditions occurred in that year. Give your answer to
four decimal places.

________________________________________________________________________________

________________________________________________________________________________

_______________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________
3 marks

d. Because of the increasing population in Aradulia, the demand for water is predicted to
increase linearly. This demand can be modeled by the equation r(t) = 30t + 220, where r(t)
is the annual rainfall needed to meet the demand for water t years after 2003.
Find the probability that the annual rainfall will satisfy the demand in 2010.

________________________________________________________________________________

________________________________________________________________________________

_______________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________
4 marks

e. The probability that less than a certain amount of rainfall fell in Aradulia in 2002 was
known to be 0.346. How much rainfall was there in Aradulia during that year?

________________________________________________________________________________

________________________________________________________________________________

_______________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________
3 marks

(Total = 14 marks)
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Question 3

The cost of producing computer chips can be modeled by the formula C a
b

x
= + 2  where C  is the

cost per chip and x is the number of chips produced.
The Outel Chip company can produce 1000 chips at a cost of $200 per chip and 5000 chips at a cost
of $140 per chip.

a. Show that the value of b is 62,500,000

________________________________________________________________________________

________________________________________________________________________________

_______________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

_______________________________________________________________________________
1 mark

b. Find the value of a to one decimal place.

________________________________________________________________________________

________________________________________________________________________________

_______________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________
1 mark
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Question 3 (continued)

c. Sketch the graph of C against x on the axes below for 0 10 000< £x , .
Show the point on the graph where x = 10,000.

________________________________________________________________________________

________________________________________________________________________________

_______________________________________________________________________________

________________________________________________________________________________
2 marks

C

x
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Question 3 (continued)

d. The revenue produced by the chips is the product of the number of chips made and C, the
cost of one chip.
How many chips should be produced so that the revenue is maximised?

________________________________________________________________________________

________________________________________________________________________________

_______________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

_______________________________________________________________________________

________________________________________________________________________________
3 marks

e. Find  the inverse of C x C x-1( ), ( )

________________________________________________________________________________

________________________________________________________________________________

_______________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

_______________________________________________________________________________

________________________________________________________________________________
2 marks
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Question 3 (continued)

f. Using the result from part e or otherwise, find the number of chips that must be produced
for the cost to be $300 per chip.

______________________________________________________________________________

________________________________________________________________________________

_______________________________________________________________________________

________________________________________________________________________________

1 mark

(Total = 10 marks)

Question 4

 Consider the function f f t te: , ( ) log sin[ ( . )]¬ Æ ¬ = +2 0 5p

a. Identify one of the largest possible continuous domain that contains t = - 0.25 for the

function f(t)

________________________________________________________________________________

________________________________________________________________________________

_______________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________
                                                                                                                                                   3 marks

b. Explain why the domain of f(t) cannot be continuous over ¬

________________________________________________________________________________

________________________________________________________________________________

_______________________________________________________________________________

1 mark
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Question 4 (continued)

c. Find the value of t when f(t) = 0

________________________________________________________________________________

________________________________________________________________________________

_______________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________
 2 marks

d. Find the area between the graph of f(t), the t axis and the ordinates t = - 0.25 and t = - 0.04.
Give your answer to four decimal places.

            
________________________________________________________________________________
                                                                                                                                                   1 mark

e. Show that the slope of the tangent to the graph y f t t= = -( ) at  is 
3
8

2p

_______________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________
2 marks
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Question 4 (continued)

f. If  where  then find the rule ( ) f t t t g te( ) log sin[ ( . )] .= + - < <2 0 5 0 25 0p
for the reflection of this graph in the line y t=

_______________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

_______________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________
3 marks

g. Explain why the domain of g t t( )   .is - � < £ 0

_______________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

_______________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________
2 marks
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Question 4 (continued)

h. Explain what happens to g t t( ) as Æ -�

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

_______________________________________________________________________________

________________________________________________________________________________

2 marks

(Total = 16 marks)
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