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Example 1. (Hughes-Hallett, 4e, 2.3#5) The cost, C = f (w), in dollars, of buying
a chemical is a function of the weight bought, w, in pounds.
(a) In the statement f (12) = 5, what are the units of the 12? What are the units
of the 5? What is C? Explain what this is saying about the cost of buying
the chemical.
(b) Do you expect the derivative f 0 to be positive or negative? Why?
(c) Rewrite the statement f 0 (12) = 0.4 in Leibniz notation. What are the units
of the 12? What are the units of the 0.4? Explain what this is saying about
the cost of buying the chemical?

Solution. (a) Since 12 is the input, we have w = 12 pounds. Since 5 is the
output, we have C = $5. Thus, it costs $5 to buy 12 pounds of chemical.
(b) I expect the derivative to be positive. It should cost more to buy more
pounds of chemicals. Thus, the function should be increasing, and so f 0 should
be positive.
dC
(c) f 0 (12) = 0.4 can be written as
= 0.4. The units of 12 are still
dw w=12
units of C
$
pounds. The units of 0.4 are
=
. This is saying that buying
units of w
pound
each additional pound of chemical costs an additional $0.4.
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Example 2. (Hughes-Hallett, 4e, 2.3#29) For some painkillers, the size of the dose,
D, given depends on the weight of the patient, W . Thus, D = f (W ), where D is
in milligrams and W is in pounds.
(a) Interpret the statements f (140) = 120 and f 0 (140) = 3 in terms of this
painkiller.
(b) Use the information in the statements of part (a) to estimate f (145).

Solution. (a) The statement f (140) = 120 means that a 140 pound patient
has a dose of 120 mg. To interpret f 0 (140) = 3 we start with Leibniz notation
and units:
dD
= 3 mg/pound
dW
This means that the dose should increase by 3 mg for each additional pound
of weight of the patient.
(b) To estimate f (145) means “estimate the dose for a 145 pound patient”.
We know that a 140 pound patient gets 120 mg, and that each additional
pound of weight increases the dose by 3 mg. Thus, the dose should be
120 + 3 · 5 = 135
Note this is an example of the formula y = y0 + f 0 (x) x:
y = y0 +f 0 (x) x
"
"
"
"
135=120+ 3 · 5

