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Total writing time: 1 hour 30 minutes

QUESTION AND ANSWER BOOK
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to be answered
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of marks

4 4 55

• 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 whiteout liquid/tape.

Materials supplied

• Question and answer book of 10 pages with a detachable sheet of miscellaneous
   formulas.

• Working space is provided throughout the book.
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• Detach the formula sheet during reading time.

• Write your student number in the space provided above on this page.

• All written responses must be in English.

Students are NOT permitted to bring mobile phones and/or any other electronic
communication devices into the examination room.
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Question 1

A certain liquid at temperature T  cools 0C, ddown according to the model

 wheT e kt= +−50 20 rre  is the time in minutes from the moment tt the heating device is switched off.

a. What is the initial temperature of the liquid when the heating is first switched off?

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

1 mark

b. If the liquid cools to 450C after three minutes, find the value of k to three decimal places.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

2 marks

c. How long will it take for the liquid to cool to half its temperature when the heating device
was first switched off?  Give your answer to one decimal place.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

_______________________________________________________________________________

1 mark
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Question 1 (continued)

d. Sketch the graph of T e kt= +−50 20  on the axes below, showing any intercepts with axes
and giving the equation of any asymptotes.

3 marks

e.  Find the rate at which the temperature is decreasing when T = 350C  Give your answer to two
decimal places.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

_______________________________________________________________________________

2 marks

T0C

t (min)
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Question 1 (continued)

f. Another liquid heats up according to the model T a t b= −( )3 2  where a and b are positive
constants and whereT  is measured in 0C and t is measured in minutes.  When this graph of
temperature versus time is sketched, it is found that the graph passes through the point (4,5). It
is also found that the tangent to the point (3,0) on the curve is parallel to the time axis.

i Find the value of b

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

ii Find the value of a

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

iii Find the value of t to one decimal place when the liquid from part (a) and this liquid
have the same temperature.

1 + 1+ 1= 3 marks

                                                                                                                                 (Total = 12 marks)
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Question 2.

The time for the 109 tram to go from Box Hill to Port Melbourne is normally distributed with a
mean of 65 minutes and a standard deviation of 4 minutes.  A tram is considered too slow when it
takes more than 75 minutes for the journey.

a. What is the probability, correct to four decimal places, that a tram is too slow?        

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

2 marks

b. If 1% of trams are too fast for the journey, what is the minimum time for a journey not to be
considered too fast?  Give your answer to one decimal place.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

2 marks

c. Trams that are neither too fast nor too slow on this line are said to have acceptable times.
What is the probability that a tram on this line has an acceptable time?  Give your answer to
four decimal places.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

1 mark
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Question 2 (continued)

d. When trams do not have acceptable times, the tram ways board must pay a fine of $10.
When trams do have acceptable times, their profit is $4.

i Complete the table below where $Y is the profit per trip.

Acceptable Not acceptable

Y

Pr(Y=y)

4 marks

ii What is the expected daily profit if there are 80 trips each day on the 109 line?

Give your answer to the nearest dollar.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

____________________________________________________________________________

________________________________________________________________________________

2 marks

e. It is known that the 10.00AM tram from Box Hill to Port Melbourne always takes longer
than 65 minutes.  What is the probability that its time is acceptable?  Give your answer to
four decimal places.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

____________________________________________________________________________

________________________________________________________________________________

2 marks
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Question 2 (continued)

f. If Delta catches 20 trams from Box Hill to Port Melbourne, what is the probability that at
least one of these trams will be too slow?  Give your answer to three decimal places.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

2 marks

g. Delta knows that if she catches as many 109 trams from Box Hill to Port Melbourne as she
caught last year, the probability of at least one tram being too slow is 0.285.  How many of
these trams did she take last year?

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

2 marks

                                                                                                                             (Total = 17 marks)
Question 3

a. Differentiate 
1

2
(sin( ) cos( ))x x e x− −

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

                                                                                                                                             2 marks
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Question 3 (continued)

b.

 
On the axes below, sketch the graph of f x( ) == − ≤ ≤−3

2
e x xx cos( )        

Give exact value

π π

ss for  and  intercepts, any turning poinX Y tts and the end points.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

8 marks

x

y



 Kilbaha Multimedia Publishing 2004

2004 Mathematical Methods Trial Examination 2      Page 8

Question 3 (continued)

c.

Using the information obtained in part(a), ffind the area between the  axis and the gX rraph of 

 from  to f x e x x xx( ) cos( )= = − =−3
4 2

π π
.. Give an exact answer.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

3 marks

(Total = 13 marks)

Question 4

The drama department of a university sells tickets to the annual revue.  They estimate that 20,000
tickets would be bought if the price of each ticket is $5.00, and that only 10,000 tickets would be
bought if they cost $10.00 each.  The cost, C, of organizing the costumes for the revue is $1,500 and
20 cents per ticket for printing. They only print the number of tickets they can sell.

a The number of tickets sold is modelled by the equation
n a bs s= +  where  is the selling price per tickket and  and  are constants.

Find  and 

a b

a b

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

2 marks
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Question 4 (continued)

b. If the selling price per ticket is  then $s sshow that C s= −7500 400

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

                                                                                                                                                2 marks

c.

Show that in terms of the selling price, s,   the profit for the revue is P s= −30 400 200, 00 75002s −

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

______________________________________________________________________________

                                                                                                                                                2 marks

d. What selling price per ticket, s, will give  a maximum profit?

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

2 marks

e. What is the maximum profit?

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

                                                                                                                                                1 mark
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Question 4 (continued)

f. How many tickets would have to be sold to achieve this profit?

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

                                                                                                                                                1 mark

g. What is the minimum price for which a ticket can be sold if the department does not want to
make a loss?

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

                                                                                                                                                1 mark

h. If only 12,000 people purchase tickets, what is the maximum profit?

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

                                                                                                                                                2 marks

(Total = 13 marks)
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