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

Day 2 Note\@Mean Value Theorem & Rolle’s Theorem

Consider the values of a differentiable function, f{x), in the table below to answer the questions
that follow. Plot the points and connect them on the grid below.
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In calculus, the derivative has many interpretations. One of the most important interpretations is
that the derivative represents the Rate of Change of a Function. When speaking of rate of
change, there are two rates of change that can be found that are associated with a function—
average rate of change and instantaneous rate of change. S\ l)?@ D’{: ﬁﬂ@em \";ﬂ e,
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Consider the function, f{x), presented on the previous page. Does Rolle’s Theorem apply on the
following intervals? Explain why or why not?

I[nzt:ﬂi\:al S £y 5 difgventidole on (F W)V Qulie's
B s ootinueus o Ty v/ i

SRR <% V apphcdle
el [y £10) a5 diff on () ﬂé ol

= ) S CoNt . O [',91,50'3 v’
S $D=5  Mw=cio (D) #Ryo)

[}
AP INL

For cach of the functions below, determine whether Rolle’s Theorem is applicable or not. Then,
apply the theorem to find the values of ¢ guaranteed to exist.

1. g(x)=9x2—x4 on the interval [-3, 0] 2. g(x)= sin 2x on the interval [-4, —1]
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Rolle’s Theoregl_l guarantees that if a function is continuous on the closed interval [a, 4],
differentiable on the open interval (a, ), and f{a) = f(b), then there is guaranteed to exist a value

of ¢ on {(a, b) where tb(e/instantaneous rate of Chalige i eqmial to-zero.. ) /

The Mean Value Theorem is similar. In fact, Rolle’s Theorem is a specific case of what is
known in calculus as the Mean Value Theorem.
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Consider the function A(x) = 3 — 3 . The graph of A(x) is pictured below. Does the M.V.T.
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/4 e Graphically, what does the M.V.T. guarantee for the
function on the interval [1, 5]? Draw this on the graph to the
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Apply the ML.V.T. to find the value(s) of ¢ guaranteed for 2(x) on the interval [1, 5] >
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Explain why you cannot apply the Mean Value Theorem for f(x) = x? -2 on the interval
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Find the equation of the tangent line to the graph of f(x) = 2x +sin x + 1on the interv
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The Mean Value Theorem guarantees that if a function is continuous on the closed interval [a, b]
and differentiable on the open interval («, ), then there is guarantes ist a value of ¢ where
the instamtaeous-rate-of-change@t™="7¢ 1s equal to the average rate of change of fon
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