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Show all required work, explaining necessary steps. Use the back of each page if sufficient space
is not available. Use scrap paper for rough work, and do not hand it in.

1. Find the indicated limit. If a limit does not exist, state so. [6 marks]
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2. Use the limit definition of the derivative to find f'{(4) if f(xy=A~lx+5. [8marks]
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3. Find the indicated derivatives. You do not need to simplify your answers.
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2
4. Consider the graph of f(x) = " Identify (i) the domain, (ii) all intercepts, (iii) all

2
X
vertical and horizontal asymptotes, (iv) all relative and absolute extreme points and (v) all
inflection points. Use your results to sketch a graph of ¥ = f(x}. [12 marks]
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5. Daily sales at a large multinational company are declining continuously at a yearly rate of 8%.
If sales totaled 8.4 million today, and current trends continue, how long will it take for
daily sales to drop below 4 million? Give your answer to the nearest month (e.g. “three
years and five months™). [7 marks]
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6. The monthly output of a manufacturing plant is given by Q= X 4 2;&?}’2 + )y‘g’ units, where
x and y are the number of skilled and unskilled workers, respectively. Currently, there are
x=120 skilled workers, however that number is falling at a rate of 10 workers per month.
Similarly, unskilled labour consists of y=180 workers and is rising at a rate of 6 workers
per month. [10 marks]

a) What is the current monthly output of this plant?
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b) What is the current rate of change of monthly output (in units per month)?
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7. An airline determines that it can sell 500 seats a day for the Toronto-Ottawa route at a price of
$640 each. Every $10 price increase results in a sales drop of 5 seats. Use this
information to determine the seat price that will maximize the airline’s daily revenue.

[9 marks]
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8. An open rectangular storage container with square base is to be constructed. If the container
must have a volume of 500 m®, find the dimensions of the container that will have
minimal surface area. [9 marks]
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9. Integrate: [16 marks]
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10. Sketch the region bounded by the curves ¥ = X Pand y=8-x 2, and then find the area
of the region. v ‘Z [8 marks]
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