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I. (12 points) Evaluate the following integrals. Box your final answer.
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2. (12 points)
Evaluate the following definite integrals. Simplify your answer, but leave it in exact form.
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3. (10 points) Evaluate the following improper integral showing all the appropriate steps.
If the integral diverges, then say so.
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4. (12 points) Consider the region, R, bounded by the curve y = x3, the vertical line x — 2, and the x-axis.

(a) (6 points) Find the value of the constant a such that the vertical line x = « divides the region R
into two regions of equal area.
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(b) (6 points) A solid is obtained by rotating the region R around the horizontal line y=—1. Set

up the integrals you get for the volume of this solid using BOTH the method of cylindrical shells
and the method of washers (DO NOT EVALUATE).
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5. (12 points) A cable that weighs 2 Ibs per foot is used to lift a bucket of water from a well. The bucket
of water weighs 20 Ibs, and it needs to be lifted 10 feet to reach the top of the well.

How far is the bucket from the bottom of the well when only half of the total work was done?
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6. (10 points) Solve the differential equation:

d
d—i = 2cos?(x) cos?(y) — cos?(y)

subject to the initial condition
y(m/4) = /6
Give your answer in the form y = f(x).
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7. (10 points) A particle is moving along a straight line. Its acceleration at 7 seconds is a(t) = t m/s?.
The particle begins at the origin, and returns to the origin after 6 seconds.

What is the total distance traveled by the particle during that time?
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8. (12 points) The graph of f(x) is shown below. It consists of line segments and a half circle. Use it to
answer the following questions.
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(a) Compute the average value of f(x) on the interval [—4,1].

deve = vms ( foddx = L (6,¢> -

(b) Compute A:/ 1+ [f(x)]?dx

(Hint: Think first. You don’t need more space than you have here to answer this question!)
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9. (10 points)

Water is flowing out of a conical container. Let y(z) denote the depth
(in feet) of the water in the container and let V() denote the volume
(in cubic feet) of the water at time 7 (in minutes). It is known that: 4o

dv

— = o

() S =6

Moreover, V and y are related by the equation:

V= 5y3
(a) (2 points) Differentiate the second equation with respect to time 7.
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(b) (2 points) Use your answer 1n part (a) to get a d1fferent1al equation for y
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(c) (6 points) If the initial depth of the water in the container is 4 feet, how long does it take to empty
the container?
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