1. (12 pts) Evaluate
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2. (12 pts) Evaluate
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3. (12 pts) Evaluate
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4. {12 pts) Answer the following questions:

: cos(z)
sin(z)e 5 on the

a) Find the average value of = .
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interval z =0 to z = 7 /2.
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(b) Evaluate the #mproper integral: f i 4_:_ 1d:c. (Give the value if it converges, or show
why it diverges). l
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5. (10 pts) Consider the region R in the first quadrant of the zy-plane bounded by y = sin™*(z) and
the y-axis (the region is shaded in the picture below). A water tank is formed by rotating this
region about the y-axis. The tank starts full of water.

Assume all lengths are in meters. Recall the density of water is 1000 kg/m® and gravity is 9.8
m/s?.

(a} Set up (DO‘ NOT EVALUATE) an integral for the work required to pump all the water to
the top of the tank.
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(b) Use Simpson’s rule with n = 4 to approximate your integral from part {a). Show some work
in your calculations and give a final answer as a decimal accurate to 3 dlglts
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