Instructions:
Non-programmable, non-graphing calculators are permitted. No other aids allowed.

Check that your test paper has no missing, blank, or illegible pages. Note that test questions appear
on both sides of the paper.

Answer in the spaces provided.

Show all your work. Insuffictent justification will result in a loss of marks.

1. [6 marks] Write your answer to each of the following questions in the space provided. No justification
1S necessary.
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Verify that the IVT may be applied.
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5. [8 marks] Find the equation of eaeh horizontal amd—vertreat asymptote of the function

f(x)ZQ 2 —1

Justify each of your answers by evaluating an appropriate limit.
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7. [6 marks| Use a linearization, or differentials, to approximate the value of +/7.05.
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9. [6 marks] Consider f(z) = (z+ l)xz, z > —1. Determine the equation of the tangent line to
y = f(x) at the point (0,1).
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11. [10 marks] Consider the function f(z) =zcosz —sinz, z € [0, 27

(a) Find the absolute extrema of f on [0, 27]
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b) State, with justification, the range of 7.
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(4 3k )ed % [5 marks] Using the definition of the derivative as a limit, carefully show that if f(z) = cos(z )

- = I\ then f'(z) = —sin(z). No markd will be given if the limit deﬁnmon of the derivative is not used.
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7. [5 marks| Use properties of inversq functions and implicit differentiation to prove the derivative formula
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for the inverse cosine function: [cos™z] = — :
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13.

t
anx>1, for O<x<g.

[6 marks] Use the Mean Value Theorem to prove:
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[5 marks| When air expands adiabatically (without gaining or losing heat), its pressure P and volume
V' are related by the equation:

PVl'4 = (, where C is a constant.

Suppose that the@ressure is decreasmg at a rate of 10 kPa/min. Determine the rate of change in
volume (in cm?/min) at the point when pressure is 80 kPa, given that C = 235 000.
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