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Instructions av
3 L ketch the graph of =~ versus 1 over the specified domain indicating the all
Answer all questions. d 8 ERpR Oty "
A decimal approximation will not be accepted if an exact answer s required 1o a question,
Where an exact answer I8 required 1o a question, appropriate working must be shown, av
Where an instruction to use calculus is stated for a question, you must show an appropriate o
derivative or antiderivative. (itras/min) -
Unless otherwise indicated, the diagrams in this book are not drawn to scale.
In questions where more than 1 mark is available, appropriate working must be shown.
Question 1
The rate of flow of water (measured in litres per minute) from a tank when a tap is left on is given by the
equation
4y ¢
e ~2Nog 0,053 + C for 0 <14240 1 {ming
i
. . L . 2 marks
where s a constant and 7 is the time in minutes from when the tap is turned on,
a.  The rate was measured at exactly 50 litres/min after 20 mi of flow. Caleulate the [ . .
’ e i Write an equation to calculate the volume of water (V litres) released between the fimes
1y minutes and £, minutes,
1 mark |
b, Caleulate to 3 decimal places the rate of flow when 1 = 240 minutes, ! | ok
mar
ii.  Evaluste this expression to find the volume of water released during the third hour.
State your answer to the nearest litre,
1 mark
e Calenlate the exact time when the rate of flow was 40 litres/min, -
2 marks
- Total 9 marks
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Question 2
Part of a roller conster track is depicted below. To analyse the equations of the track, the x-axis is aligned
with the ground and the y-axis is at poiat 0.

“The section of the track for 0% x % 30 follows the equation flx) = 2%,
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a. Calculte the value of b {the height of point P) to 3 decimal places.

s

1 mark
b, Write an expression for the gradient of the tangent at any point along y = flx).

1 mark
e Calculate the gradient of the track to 3 decimal places at point P,

1 mark
The middle section of the track from P 10 Q has the equation g{x) = Asin0.5(x - 8) + C.
4. Write down the vidues of 8 and C, giving your answers to 3 decimal places where necessary,

2 murks

e Write an expression for the gradient of g{x) at any point.

1 mark
i [ree———" Topynght & 2003 HEAR
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f. Given that the gradient of g(x) is equal to the gradient of {x) at point P {when x = 30), evalunte A 10
3 decimal places.

2 marks
£ Calewlate the period of glx).
1 mark
h. (2 isapoint on the downward slope which has a gradi quivalent to the negative of that at £
‘Write down the x value of point  to 3 decimal places.
1 mark
i hix) can be considered us a reflection of f{x) in the y-axis, foll 1bya | in the p
x direction. Write down the equation of hifx).
2 marks
1t was required to calculate the ional area of the entire track from O o R,
Je Write an integral expression using the rek which could be used to calculate this area,

2 marks
k. Evaluate this area 1o the nearest square metye,

1 mark
Total 15 marks
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Question 3

Roshan is a highly competent javelin thrower for his school. He is keen 1o break his record of 63 metres in
the up i hool athletics 1. B he has been training so hard his conch deduces that he
has an 80% probability of breaking his record with any particular throw, Assuming that each throw is
independent, find the probability that in 10 throws

a.  exactly § throws will pass the record mark. Express your answer to 3 decimal places.

2 murks
b, 8 or more throws pass the record mark. Express your answer to 3 decimal places.
T mark
e the first § throws will pass the record but the last 2 throws will not. Express your answer as a
¢ correct to 1 decimal place.
2 marks

d.  that 8 throws pass the record mark, given that he was suceessful with the fast two throws. Express
your answer to 3 decimal places,

2 marks

& [Eom——— Copyright 6 2003 NEAP
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Prior to the carnival, Roshan's training will consist of 250 sets of 10 throws.
Find the expected number of sets in which Roshan is likely 1o produce
e i 8 throws that will pass the record mark. Express your answer to 1 decimal place.

1 mark
i, more than § throws that will break the record, Express your answer to 1 decimal place.
1 mark
£, What chance does Roshan have of exactly 8 successful throws in less than 50 of the sets?
Express your answer to 4 decinual places.
3 marks’
Total 12 marks
Copyright © 2003 NEAP [ e——— 7
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Question 4
Kristy-Anne is a local engineer who wishes to build a giant water slide for the Wyndham Community Fun
Park. She submits her plans 10 the local council. These plans show that the slide she wishes to build is
closely modelied by the function

Wiy = Fls(xj +1832-3605), a S b

where /t is the height of the slide in metres in the interval fa, £]. The function is drawn on the axes below.

h {metres)
b
Yy e x

. F:ic;misc x4 1847 - 360x and hence state the values of @ and b,

2 marks
b, Using calculus, show that the highest point of the slide, correct to the nearest metre, is 30 metres

above the ground.
4 marks

] AR A Copyright & 2003 NEAP

¢ Show that the depth of the water at the lowest point of the slide is less than 7 metres.

. 1 mark
d. ‘What is the average gradient between these two points? Express your answer to the nearest whole
number.
2 marks

Kristy-Anne's design is not approved by the council for safety reasons, It is suggested that she reinforce the
structure with a strut aceording the diagram below.

h (metres)
Q
P
b ¥ N
a 7 {
Z,

The strut is modelled by the function g{x) = cx + 4, which is the normal to the curve y = h(x) at Q.
The magnimde of the slide’s gradient at 0 is equal 10 2,

Copyight © 2003 NEAP [ ——— §
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e Find the values of ¢ and 4, and hence find a suitable equation for g{x). 2 Find the value of V.

2 marks
Total 19 marks

4 marks

f Use calculus to find, correct to the nearest m?, the area bounded by the slide and the strat Q.

i END OF QUESTION AND ANSWER BOOKLET

The council further suggests that the structure of the slide be altered so that the gradient of the slope does not
exceed 4 at any point. Kristy-Anne decides to scale down her model, ensuring that the foot of the slide
remains the same distance from the water's edge. The new model follows the curve of the function

Jiy = étﬁ + 1857 - 360x]

where N is the smullest number that the council’s suggestion.
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