1. (12 points) Compute the following integrals.
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(b is a positive constant).
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2. (12 points) Compute the following integrals.
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3. (12 points)

(a) Using integration by parts and bit of algebraic manipulation, show that for any positive in-

teger n > 2,
/2 n—1 /2
/ sin"(z) dz = / sin""*(z) dz.
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(b) Find the length of the curve f(z) = / \/ sin®(t) +’) —ldtfor0<«z
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4. (12 pts) Consider the improper integral / 2? In(z) dz, where p is a constant

(a) The integral converges if p > —1. For p > —1, determine the value the integral approaches
in terms of p. (Justify your work).
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(b) For p = —1, does the integral converge or diverge?

If it converges, give it’s value. If it diverges, explain why.
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5. (10 points) You run out of water balloons.
your instructor’s head instead. Here is your

$o you devise a scheme to dump a bucket of water on

‘ plan:

|
(a) A tank full of rainwater is outside younj dorm. The shape of the tank is described as follows:

Consider the region R in the first quadrant of the zy-plane bounded by y = 22, y = 1 and the
y-axis (lengths are in meters). The full tank is in the shape of the solid obtained by rotating

R about the y-axis.

You plan to pump all the water to the top of the tank and over the edge into your bucket.

(b) Once all the water is in your bucket. -

he bucket is lifted by cable to the roof of your dorm

(where you will wait for your instructor to walk by). The cable weighs 5 Newtons per meter
and the empty bucket weighs 100 Newtons. The top of the building is 20 meters high.

Recall the density of Water is 1000 kg/m?
Find the total%oa% of work done in pumpi

d gravity is 9.8 m/s%.
g out the water and lifting the full bucket to the roof

of your dorm. (Give your final answer as a decimal in Joules).
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