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(19 marks)
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Question 1
(a) Determine the following, writing your answers with positive indices and simplifying where possible.
i 2o oyt e (2 marks)
dx

o : |
'675: 32’2 2(32)(
i v

(i) J.Sxe"'zdx (2 marks)
!
- F 4 .
= He + <
v v
(3 marks)

I3
~
.
~
\'-..
b )
~
C
S~
~

Question 1 continued on next page ...




Question 1 continued ...

(iv) % if y=uxe™ | / / (2 marks)
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Question 1 continued on next page ...
Question 1 continued ...
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(i)  Evaluate exactly I(pe””" +2 pxe?™ )dx (4 marks)
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Question 2 (6 marks)

Consider the following function, y = f(x), with x-intercepts at -3, -1, 2 and 5.
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The area of A is 3 cm?, Bis 6 cm? and C is 10 cm®.
Use the graph above to determine the following definite integrals.

(a) ]l fdx = - 3 W (1 mark)
(b) j Wk = -3 4 6 /0 (1 mark)
(©  [-fG)dx - 3-¢ +/6 (1 mark)
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Question 3 (6 marks)

A curve has equation y = x’e™". Show that j—y: ax’e™ (¢ — x), giving the values of @, b and ¢.
X

Sketch the graph on the axes below. Clearly show the exact location of any turning points, intercepts and
asymptotes.
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End of Section 1
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Section 2: Calculator Assumed Name:

Question 4 (7 marks)

Students at the University of Sydney observed the number of possums in a nearby area of bushland.
It was known that the original population when they commenced observation in January 2010 was

approximately 250. The population of possums was found to be growing such that C;—‘: =0.05P.

(a) Write an equation that can be used to determine the number of possums, t years after the initial

observations by the students. / (2 marks)
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(b) Determine the population of possums in July 2015. (2 marks)
t= 5% v
005l 55 o fucled
/D: ASOe ( ) | ,Tr 3 r/te'f‘-”““”(
= B3ARIB26 .- .
= v _ )
X 39 possems (330 okay
(c) Determine, to the nearest month, when the number of possums will first exceed 400. (3 marks)
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Question 5 (6 marks)
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The amount of current in a circuit, /() amps, decreases in accordance with the rule 7 7 where { is

the time in seconds, provided that ¢ > 0.2 seconds. It is known that when ¢ = 2, the current is 150 amps.

(a) Determine a formula for the current at any time, # = 0.2 seconds. (2 marks)
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(b) Find the current after 20 seconds (1 mark)
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(c) Determine the amount of current lost during the fifth second. (2 marks)
i _/59 IEE e
i ' ; »
=/2s 2 . 5amp5 losT
I(s)= 100 . jo0 irn 57" second

y—

9
i
= {20 v 2o
(d) Describe what happens to the currentas ¢t - w. (1 mark)

As +—>00, T — 100 -

o




Question 6 (6 marks)

(@) Find the area bound by the curve y = x*+2x—15 between x =1, x = 5and the x-axis. (3 marks)
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(b) The curves y=ax’ and y = a\/; intersect at the point A (1, a) as shown in the diagram below.
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If the shaded area is equal to one square unit, find the value of a. (3 marks)
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End of Test
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