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1. Consider the region R in the xy-plane bounded by the curves x = y2 − 4 and y = 2 − x,
shown below.

(a) (10 points) Write down (but do not evaluate) an integral formula for the area of R
with respect to x.

ANSWER:
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(b) (10 points) Write down (but do not evaluate) an integral formula for the area of R
with respect to y.

ANSWER:
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2. Let R be the first quadrant region bounded by the curves y = x2 and y = 2
√

2x, shown
below:

(a) (10 points) Using the washer method, write down (but do not evaluate) an integral
for the volume of the solid obtained by revolving R about the x-axis.

ANSWER:
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(b) (10 points) Using the washer method, write down (but do not evaluate) an integral
for the volume of the solid obtained by revolving R about the y-axis.

ANSWER:
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3. (10 points) A region R bounded by the curves y = x and y = x3 − 3x is shown below.
Using the shell method, write down (but do not evaluate) an integral for the volume V
of the solid S obtained by revolving R about the vertical line x = 3.

ANSWER:
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4. Calculate the following integrals.

(a) (10 points)
∫

(1 + x2)−1earctan x dx

ANSWER:
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(b) (10 points)
∫ 6

1
2x

√
x + 3 dx

ANSWER:
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(c) (10 points)
∫ (ln(x))2 + 1

x
dx

ANSWER:
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5. (10 points) Let g(x) =
∫ x2+1

1
cos

(
t − 1

t

)
dt. Find g′(x).

ANSWER:
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6. (10 points) Suppose that
∫ 2

1
f(x) dx = 5. Find

∫ π/2

0

f(sin(x) + 1) cos(x)
2 dx.

ANSWER:
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Scratch work (first page) — DO NOT REMOVE
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Scratch work (second page) — DO NOT REMOVE
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Scratch work (third page) — DO NOT REMOVE


