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SOLUTIONS
MATHEMATICS 2C/2D(1)
Section One:
Calculator-free
Time allowed for this section
Reading time before commencing work:
five minutes                                    

Working time for this section:
fifty minutes

Materials required/recommended for this section
To be provided by the supervisor

This Question/Answer Booklet
Formula Sheet
To be provided by the candidate

Standard items: 
pens, pencils, pencil sharpener, eraser, correction fluid/tape, ruler, highlighters
Special items: 
nil
Important note to candidates

No other items may be used in this section of the examination.  It is your responsibility to ensure that you do not have any unauthorised notes or other items of a non-personal nature in the examination room.  If you have any unauthorised material with you, hand it to the supervisor before reading any further.
Structure of this paper
	Section
	Number of questions available
	Number of questions to be answered
	Working time (minutes)
	Marks available
	Percentage of exam

	Section One:

Calculator-free
	6
	6
	50
	40
	33

	Section Two:
Calculator-assumed
	11
	11
	100
	80
	67

	
	Total
	120
	100


Instructions to candidates

1. The rules for the conduct of Western Australian external examinations are detailed in the Year 12 Information Handbook 2011. Sitting this examination implies that you agree to abide by these rules.

2. Write your answers in the spaces provided in this Question/Answer Booklet. Spare pages are included at the end of this booklet. They can be used for planning your responses and/or as additional space if required to continue an answer.
· Planning: If you use the spare pages for planning, indicate this clearly at the top of the page.

· Continuing an answer: If you need to use the space to continue an answer, indicate in the original answer space where the answer is continued, i.e. give the page number. Fill in the number of the question(s) that you are continuing to answer at the top of the page.
3. Show all your working clearly. Your working should be in sufficient detail to allow your answers to be checked readily and for marks to be awarded for reasoning. Incorrect answers given without supporting reasoning cannot be allocated any marks. For any question or part question worth more than two marks, valid working or justification is required to receive full marks. If you repeat an answer to any question, ensure that you cancel the answer you do not wish to have marked.
4. It is recommended that you do not use pencil, except in diagrams.
Section One: Calculator-free
(40 Marks)
This section has six (6) questions. Answer all questions. Write your answers in the spaces provided.

Working time for this section is 50 minutes.

Question 1
(5 marks)

(a)
The numbers on the network below, show the time in minutes to walk between various locations on a college campus. Determine the shortest time to walk from A to F and state the route that should be used.
(2 marks)
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(b)
The diagram below shows the maximum possible flows of water, in thousands of megalitres per hour, through a network of pipes between a main reservoir at P and a secondary reservoir at U. Use a systematic listing of flows to find the maximum flow of water from source to sink.
(3 marks)
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Question 2
(9 marks)

(a)
Simplify and hence write as an integer   
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(1 mark)
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(b)
Find 
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(1 mark)
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(c)


(i)
Factorise 
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(1 mark)
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(ii)
Evaluate 
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(d)
A straight line has equation 
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(i)
Re-write this equation in the form 
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(2 marks)
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(ii)
State the equation of the line parallel to 
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 that passes through the origin.
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(1 mark)
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(e)
Explain how the graph of the cubic function 
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(2 marks)
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Question 3
(7 marks)

A function is given by 
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(a)
Show that 
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(1 mark)
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(b)
Solve the equation 
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(2 marks)
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                 ((  ONE EACH
(c)
Draw a neat sketch of 
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, showing the coordinates of the turning point.




(3 marks)
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CRIRICAL POINTS ((, GENERAL SHAPE (
(d)
State the equation of the line of symmetry for your graph.
(1 mark)
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Question 4
(7 marks)

The table shows the results of an experiment in which the optical density (
[image: image20.wmf]d

, as a percentage) of a cell culture was measured at different pH levels.

	pH level
	3
	4
	5
	5.5
	6
	6.5
	7
	7.5

	Optical density 
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 (%)
	10
	20
	32
	33
	35
	47
	49
	53


(a)
Explain which is the independent variable in this experimental data.
(1 mark)
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(b)
Plot the data on the axes below. ((
(2 marks)
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(c)
Fit a trend line 'by eye' to the scatterplot. (
(1 mark)

(d)
Show how to use the trend line to predict the optical density of the cell culture when the pH level is 6 and write down this predicted value.
(2 marks)
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Must show the dotted lines leading to the answer (. Answer(
(e)
Explain why the predicted result in part (d) is different from the actual value measured in the experiment.
(1 mark)


Question 5
(8 marks)

The graphs of four functions are shown below. Graph B has equation 
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(a)
The equations of the other three graphs are included in the list below.
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Write down the equations of graphs A, C and D in the spaces below.
(3 marks)

	A  
[image: image33.wmf].

05

x

y

=

(
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(b)
Use the above graph to solve the equation 
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(1 mark)


(c)
Neatly draw the line 
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 on the axes above.
(2 marks)


Check line drawn to accuracy ((
(d)
Hence or otherwise solve the equation 
[image: image38.wmf].

0253

x

x

=-+

.
(2 marks)


Question 6
(4 marks)

The diagram below (not drawn to scale) shows a vertical radio mast PR standing on level ground with a tight wire PQ running from the top of the mast to the ground.

It is known that tan
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 and that the top of the mast is 8m above the ground.
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(a)
Calculate the distance QR.
(2 marks)



                                   Answer: (
(b)
Calculate the length of the wire from P to Q.
(1 mark)


(c)
Evaluate tan
[image: image42.wmf]Ð

PQR, leaving your answer as a fraction in simplest form.
(1 mark)
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A trend line simply reflects the overall trend of the data and so individual predictions are always likely to differ from actual values. (
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Translate the graph 3 units to the left. (





Reflect the graph in the x-axis. (
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pH level, as this was varied and the resulting optical density then measured. (
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PQU - 8


PQSU - 6


PSU - 7


PRSU - 5


PRTU - 9


Total 35   WORKING OUT((


Hence maximum flow is 35 thousand megalitres per hour. (





19 minutes(, 


along ADBEF(












END OF QUESTIONS
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