[6+6+13 points] 1
1. Let R be the region between the curves y = 2cos(z/2) and y = sin(z) for 0 < z < 7.
e Let V' be the volume obtained by rotating R about the z-axis.
e Let W be the volume obtained by rotating R about the y-axis.

a. Express V' as an integral using the washer method.
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b. Express W as an integral using the cylindrical shells method.
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c. Compute either y‘ or O W.

[ Indicate the one you choose to compute by puttinga X in the [] to the left of it. Choose only one. You will get points only for the one

you choose. If you mark both or neither, then this part won’t be graded. ]
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[12+13 points] 2

1+ 1In(1 + ) — v2sin(z + 7/4)

2a. Evaluate the limit 111%
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3. Consider the function f(z) = exp((Inz)?) = ()

a. Compute f'(z).
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b. Compute f"(x).

3
Jld=e I o) L+ €

(Lax 4 V(3@ — 3nx ’rl)

(&;03

3

2 Lax '\/1 + (ﬁvxx)i' (—

X

gmz 1
\,\\A /gz(x\"

?V"I()

3\

[5+6+14 points] 3
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[5+5+5+5+5 points] 4

4. In each of the following, if the given statement is true for all f, then mark the [J to the left of Trur
with a X ; otherwise, mark the [J to the left of FaLse with a X and give a counterexample.

a. If f is one-to-one and differentiable on (—oc, o0), then f~! is differentiable.

O True

X FaLse, because it does not hold for f(z) = | X i

b. If f is differentiable on (—o0, 00), then f has an antiderivative on (—oo, 00).
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O FaLse, because it does not hold for f(z) =

c. If f has an antiderivative on (—o0, o), then f is differentiable on (—o0, 00).
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X Faise, because it does not hold for f(z) = | X

d.If / f(z)dr =1, then g(x) = / f(t/x)dt is increasing on (0, 00).
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O Fawse, because it does not hold for f(z) =
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e. If f is continuous and f(z + 27) = f(x) for all z, then / f(t)dt = / f(t)dt for all z.
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X Favse, because it does not hold for f(z) = 1




