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QUESTION 1. Consider the function

x—9
f(."l/') = :/—_;:Ea T # 9

a, r=9.

Can you choose a value for a such that the function is continuous at x = 97 Justify your

answer and give the value of a if it exists.

g
e




QUuESTION 2. Find the following limits, using the rules from class. Then use your calcula-
tor to check how large (for (a) and (b)) or how close to zero (for (c)) = needs to be in order
to be 3 digits accurate.

(a) Lim [3In(z +2) — In(4a® - 20+ 1)] =

00

. 72t
(b) lim = : =
=00 /2212 + 328 + 420
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QUESTION 3. Use the definition of the derivative to find the derivative of

. x4+ 3
flz) = ot ?
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QUESTION 4. When cells grow in a culture of two different sugars, there can be two distinet
growth phases. Cells first consumer their preferred sugar and grow relatively fast. Once the
preferred sugar is depleted, they switch to the second sugar and grow slower. This phenomenon
is called ‘diauxic growth’.

Suppose that the mass m(t) of a cell population at time ¢ undergoing diauxic growth is
given by the function ,

3 +a, t < 1

mit) = g +b, t>1.

(a) Can you find a condition on a, b such that m is a continuous function?

(b) Examine the definition of m/(1) to show that the function m cannot be made differen-
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