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assessments, students must submit work that is clearly their own.
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2002

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 9 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 is written 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 manufacturer of electronic equipment has fixed costs of $500 per day.  Production costs are 25
cents for each item manufactured, while miscellaneous additional costs come to 10x2 cents per day
where x is the number of electronic items produced per day.

i. What is the total cost of production per day in cents?

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

1 mark

ii. What is the daily cost of production ,C , per item in cents?

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

1 mark

iii How many electronic items should be produced each day so that the daily  production cost
per unit is minimised?  Give your answer to the nearest whole number.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

3 marks
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Question 1 (continued)

iv What is the domain of 
dC

dx
?

________________________________________________________________________________

1 mark

v. Sketch the graph of 
dC

dx
 versus x on the axes below, labeling the asymptotes and any

intersections with the axes.

                                                                                                                                                  4 marks

(Total = 10 marks)

x

dC

dx
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Question 2.

A parabola with equation y Ax= 2, where A is a constant, has the line y x− =20 20  as a tangent.

a.           What is the gradient of the tangent line?

________________________________________________________________________________

________________________________________________________________________________

1 mark

b. Find the value of A.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

______________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

____________________________________________________________________________

3 marks
c. Find the coordinates of the point of tangency.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

______________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

______________________________________________________________________________

2 marks
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Question 2 (continued)

d. Sketch the parabola and the tangent on the set of axes below, showing all intercepts with the
axes and the point of contact.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

5 marks

e.  (i) On the graph above, shade the area bounded by the tangent, the parabola and the Y axis.
1 mark

e. (ii) Find this shaded area.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

3 marks

f. Another straight line with a gradient of 2 cuts the tangent line at the point where x = -3.
         What is the equation of this line?

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

1 mark
                                                                                                                             (Total = 16 marks)

X

Y
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Question 3

A box contains ten tennis balls, seven of which have never been used.  For the first set of tennis,
two balls are selected at random from the box.
a. What is the probability that exactly one of the balls selected for the first set of tennis has never

been used?  Give your answer to three decimal places.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

2 marks

b. Both balls used for the first set of tennis had never been used and after the first set of tennis, the
two balls are returned to the box.  Emily selects two balls from the box for the second set of
tennis.  What is the probability that both of these balls have never been used?  Give your answer
to three decimal places.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

2 marks

c. Another box contains seven tennis balls, three of which have never been used.  If two balls are
taken out at random, to be used in the next set of tennis, what is the expected number of balls
that have never been used in the sample?  Give your answer to three decimal places.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

2 marks

d. From a box containing six tennis balls, four of which have never been used, Harry removes a
ball, checks if it has been used or not and then returns it to the box.  He does this three times
altogether.  What is the probability that he will withdraw exactly two balls that have never been
used?  Give your answer to three decimal places.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

2 marks



2002 Mathematical Methods Trial Examination 2 Page 6

Question 3 (continued)

e. (i)    When Laura and Yan play a set of tennis, Yan has an 80% chance of winning the set.  If they
            play three sets what is the probability that Laura will win at least one set?  Give your answer
            to two decimal places.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

3 marks

e. (ii)   What is the expected number of sets that Yan will win if Laura and Yan play ten sets?

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

                                                                                                                                                     1 mark

f. (i)    The Longlife tennis ball manufacturing company claims that their tennis balls have a lifetime
of 30 hours with a standard deviation of two hours.  What is the probability that a randomly
selected ball will have a lifetime greater than 27 hours?
Give your answer to four decimal places.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

2 marks
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Question 3 (continued)
f. (ii)    If the probability that at least one ball, from a box containing a certain number of these
            balls, will have a lifetime greater than 30 hours is 0.9844, how many balls are in the box?

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

2 marks

                                                                                                                                  (Total = 16 marks)
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Question 4.

A cup of hot coffee at temperature T 0C loses heat when placed in a cooler environment.
The equation that models this situation is

T T Ae A k T

t

kt= +0 0 where  and  are constants,   is the temperature of the environment in degrees celsius

 and  is the time that has elapsed in minutes.

If a cup of coffee at 100 0C is placed in an environment at 20 0C and it cools to 70 0C in 10 minutes,

a. (i)    What is the value of T when t = 0?

________________________________________________________________________________

                                                                                                                                                1 mark

a. (ii)   Hence, show that A = 80.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

                                                                                                                                                2 marks

a. (iii)   What is the value of T when t = 10?

________________________________________________________________________________

                                                                                                                                                1 mark

a. (iv)    Hence, or otherwise, show that the value of the constant, k , to two decimal places,

  is − 0.05.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

                                                                                                                                                3 marks
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Question 4 (continued)

b. (i)    If the change in temperature (T − T0 ) for the same cup of coffee in the same environment

            equals θ 0C, find 
d

dt

θ

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

                                                                                                                                                2 marks
b. (ii)    Show that the rate of change of θ is negative for all values of t.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

                                                                                                                                                1 mark
b. (iii)   What is the rate of change of θ when t = 10?  Give your answer to three decimal places.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

1 mark
c.    Sketch the graph of θ against t, showing any intercepts with the axes.

2 marks

(Total = 13 marks)
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