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1. Compute the following definite integrals. Simplify, but leave your answers in exact form.
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2. Evaluate the following indefinite integrals.
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3.

(a) [3 points| Write an integral expression to compute the average value of f(r) = cos(2?) over
the interval [—1,2]. DO NOT try to compute the integral.
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(b) [5 points] Use the Trapezoidal Rule with n = 6 subintervals to approximate the integral
from part (a).
Your answer should either be in exact form (but simplify all you can), or in decimal form with
at least 4 digits of precision.
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~ ]

4. [9 points| Consider the improper integral: dxr.
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If it converges, evaluate it. If it diverges, show why. Show all your steps carefully.
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5. [9 points] A tank in the shape of the bottom half of a sphere of radius R = 5 m is partially
filled with water, to a height of 3 meters. The density of water is 1000kg/m® and the gravi-
tational constant is ¢ = 9.8 m/s?>. Compute the work necessary to pump all the water to the

top of the tank.

(First draw a picture and clearly label your origin and axes. Make sure to show your steps
clearly. Include units in your final answer.)
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