AP Calculus
Unit 5 — Applications of the Derivative — Part 2

Day 3 Notes: Applying Theorems in Calculus
(Intermediate Value, Extreme Value, Mean Value, Rolle’s)

he rate at which water flows out of a pipe, in gailons per hour, is given by a
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a. Estimate the value of R'(5), indicating correct units of measure. Explain what this value
means about R(¢). |
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c. Is there some time #, 0 <7 <24, such tha@ R ' (+)= 7)Justify your answer.
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Example 2: The total order and transportation cost C(x), measured in dollars, of bottles of Pepsi
Cola is approximated by the function

Clx) = 10,000(l + —-’5—}
x x+3

where x is the order size in number of bottles of Pepsi Cola in hundreds. Answer the following
questions.

a. Is there guaranteed a value of » on the interval 0 <r < 3 such that the average rate of change MQ,V, ;
of cost is equal to C'(»}? Give a reason for your answer. l
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b. Is there a value of  on the interval 3 <r <6 such tha Give a reason for your O-2
answer and if such a value of r exists, then find that value of 7. Q.,DH e's
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Example 3: A car company introduces a new car for which the number of cars sold, S, is
modeled by the function

.9
S(r) =300 5——},
f+2
where / is the time in months.
T O
a. Find the value of §'(2.5). Using correct units, explain what this value represents in the

context of thls problem.
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b. Find th@rage rate of change»f cars sold over the first 12 months. Indicate correct units of
measure and explain what this value represents in the context of this problem.
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c. Is it possible that a value of ¢ for 0 < ¢ < 12 exists such tha@) is equal to the average rafé
ive a reason for your answer and if such a value of ¢ exists, find the value.
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Example 4: ‘J/
x | M |70 g0 | 8@
1 6 4 2 5
2 9 2 3 1
3 10 | -4 4 2
4 1 3 6 7

The functions fand g are differentiable for all real numbers, and g is strictly increasing. The
table above gives values of the functions and their first derivatives at selected values of x. The
function 7 is given by the equation h(x) = f(g(x))-6.

a. Find the equation of the tangent line drawn to the graph of /# when x = 3
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b. 'Find thfh for the 1nterva1 I <x<3, ‘
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