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1. (20 points)

A swimming pool is 20 feet wide, 50 feet long and 5 feet deep. It is partly filled with water

to a depth of 4 feet. How much work is needed to pump all the water out of the pool by

lifting it to the top of the pool, which is five feet above the bottom? Your answer should be

expressed in foot-pounds. Assume that the density of water is 60 pounds per cubic foot.

ANSWER:
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2. (20 points)

(a) Find the integral ∫
4x2

(x2 + 1)(x2 − 1)
dx.

ANSWER:
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(b) Find the integral ∫
sec3 x tan3 x dx.

ANSWER:
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3. (20 points)

(a) Find the integral ∫ √
3

0

dx

(9 + x2)3/2
.

ANSWER:
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(b) Find the integral ∫
cosx√

2 sin x+ 1− cos2 x
dx.

ANSWER:
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4. (20 points)

(a) Use integration by parts to prove the reduction formula

∫
cosn x dx =

sinx cosn−1 x

n
+

n− 1

n

∫
cosn−2 x dx for n ≥ 2.

ANSWER:
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(b) Use the formula to find ∫ π/2

0

cos3 x dx.

ANSWER:
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5. (20 points) Consider the region bounded by the x-axis and the curve y = sinx for

0 ≤ x ≤ π.

(a) Find the volume of the solid obtained by rotating it about the x-axis.

ANSWER:
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b) Find the volume of the solid obtained by rotating the same region about the y-axis.

ANSWER:
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