Math 150 Quiz }Z Fall 2011
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NON-GRAPHING CALCULATORS ALLOWED

1. [10 points] Find the derivatives of the functions helow.
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. 2. [10 points| Sketch the graph of y == e~%°. Find the x coordinates of
the two inflection points. Indicate where the graph is concave up and
concave down.
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3. [20 points] a. State the Mean Value Theorem by filling in the blank
spaces below,

The Mean Value Theorem: Let [a,b] be a closed bounded interval.
Suppose f is a function whose domain contains [a, b] that satisfies the
following two conditions. '

1. fis CanXocnsas on la, b].

2. Jis di’ﬁwm\vdﬁuon (a,b).
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b. Draw a picture that illustrates the idea behind the Mean Value

Theorem.
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Then there exists a number ¢ € (a,b) such that f'(c) =

¢. Let f{z) be continuous and differentiable for all real numbers =.
Suppose that f{0) = —3 and that f'{z) < 5 for all values of . How
large can f(2) possibly be? Justify your answer.
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d. Let f(z) = 3z — 1 —cosz. Show that f{z) = 0 has exactly one real
solution. Flint: first show there is & solution in the interval (0, ).
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4. [10 points] Sketch the graph of a function y = f(z) that has the follow-
ing properties. You may assume f is continuous and has continuous
first and second derivatives.
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For z in (—co,—2) f/(z) > 0.
For z in (--2,3) f'(z) <O
For z in (3,00) f'(z) > 0.
For z in (—o0,—4) f"(z) > 0.
For z in (—4,1} f"(z) <0
For z in (1,00) f"(z) > 0.
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5. [10 points] Let f(z) = T7ta75- Oketch the graph of y = f (z). Label
the vertical asymptotes and indicate the horizontal agymptote. Find
the = coordinates of the two local extrema and mark where they are
on your graph. You’ll be able to see which one is a local minimum and
which one is a local maximum so you needn’t bother with the Second
Derivative test.
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