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Question 1. Let
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(c) Differentiate the function g(x).
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Question 2. Evaluate the limit in each part. Show the details of your work.
(Note: You cannot use L’Hospital’s Rule.)
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Question 3. Consider the functions given below.
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(a) Find the derivative of h(z) using the limit definition of a derivative.
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(b) Which of the functions f(z), g(z), h(z) and u(z) are differentiable at z = 0.
Explain your reasoning.
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Question 4. Find an equation of a line passing through (3, 8) and tangent to the
parabola y = z2. (Note : There may be more than one such tangent lines. It suffices
to find an equation for one of them.)
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Question 5.

(a) Let f(z) and g(z) be two functions. Suppose for all £ > 0 we are given that
if |z — 3| < &3, then |f(x) — 5| <¢&/2

and that
if |z — 3| < £/10, then |g(z) — 10| < £/2.

Find a real number ¢ > 0 such that \
1
if |z — 3| < §,then |f(z) + g(z) — 15| < 3

(Hint: Recall the triangular inequality |a+b| < |a|+ |b| which holds for all pair
of real numbers a and b.)
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(b) Show that

using £ — J definition of a limit. (Note: You cannot use the limit laws. You
must apply € — ¢ definition to the function f(z) =1/z.)
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Question 6. Is there a function f which is continuous on (—00,00) and

f@)f(z+2)<0

. for every z? Justify your answer. (Hint: Use the Intermediate Value Theorem.)
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Question 7. (Bonus Question; No partial credit will be awarded)
Let f(z) be a continuous function satisfying |f(z)| < z? for all z € [-2,2]. Show
that f is differentiable at 0 and find f'(0).
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