F200X Calculus I: Worksheet 4 Solutions February 19, 2008

1. Each of the following expressions is f’(a) for some function f(x) at some point z = a.
Determine what f(z) and a are.
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Solution, part a:
flz)=2%a=3.

Solution, part b:
f(z) =cos(3z),a=m

Solution, part c:
flz)=—€"a=2

2. Find the formula for the tangent line to the curve

Yy=-
T
passing through the point (2, 1/2).

Solution:
Let f(z) = 1/x. We need to compute f’(a). Now,

/ . %_% . 22_; . —1 -1
f(2) =lim £¥—= = lim —=*— = lim — = —.
=2 ¢ — 2 =2 — 2 -2 21 4

Hence the tangent line (which passes through (2,1/2)) is given by
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3. A population of bacteria has size 10000 at time ¢ = 0 and doubles every 5 hours.
a) Write a formula for the function P(t) giving bacteria population at time ¢ hours.
b) Determine the rate of growth of the population at time ¢ = 1. You will need to

know that
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Solution, part a:
P(t) = 10000 - 2!/5.

Solution, part b:
The rate of growth at time ¢ = 1 is given by

P(1+h) — P(1)
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Now make a substitution, © = h/5. We then get
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= 2000 - 2"/ 1n(2).



