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[10 marks] 1. Without using L’Hopital’s Rule, evaluate the following limits if they exist:
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[6 marks] 2. f(z) is defined as f(z) = { ‘ WIeL & B }

3r+ B when x <0

For what values of A and B will f(x) be continuous and differentiable everywhere.
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[3marks] 3. (a) State the limit definition of the derivative. : CU’.'-P
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[5 marks) (b) Using the limit definition of the derivative, compute the derivative for the function:
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d
[12 marks] 4. For cach of following, find y' = _y using any method you wish. Leave your answer in terms

of z or x and y. Do NOT spend time simplifying your answers.

(a) y = 227
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[5 marks] 5. Using L’Hdpital’s Rule, if it is needed, evaluate the following limits.
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[7marks] 6. A pile of sand forms 4 cone (V = =7rh). Over time, rainfall wears away at the cone, causing
the height of the cone to decrease, while maintaining a conical shape. None of the sand is
—7 blowing away, so the volume remains constant. The current height of the cone is 2 and its
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base radius if 3m. If the base radius of the cone is increasing at a rate of 0.075m/hr, then
how fast is the height decreasing?
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[13 marks] 7. Consider the following function on [—3, 3], along with its derivatives:

o T . e o 22(12 — 2%)

(a) Find the roots/zeroes and vertical asymptotes of f(z) (if there are any).

(b) Find the critical points of f(x) and then use a sign chart to find the intervals where f is
increasing/decreasing (if there are any).

(¢) Find any local maximum and local minimum values (if there are any) and justify by the
first or second derivative test. Determine the absolute maximum and minimum values on
[—3,3].

(d) Find the intervals of concavity (if there are any).

(e) Use the information in (a)-(d) to sketch f(z) on [—3,3] labeling any important points.
Draw your sketch neatly on the back page if you need more space.
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a) Find the roots/zeroes and vertical asw mpiotes of f{xr) (II (here are any ).

(b) Find the critical points of f(x) and then use a sign chart to find the intervals where f is
increasing/decreasing (if there are any).

(¢) Find any local maximum and local minimum values (if there are any) and justify by the
first or second derivative test. Determine the absolute maximum and minimum values on

[-3,3].
(d) Find the intervals of concavity (if there are any).

(e) Use the information in (a)-(d) to sketch f(z) on [—3,3] labeling any important points.
Draw your sketch neatly on the back page if you need more space.
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Extra space, if needed
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