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1. (18 points) Answer each par

(a) (9pts) Sketch the region enclosec

(b) (3pts) The graphs of two functions are show

What is the value of / (f(z) = g(z)) dz?
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2. (16 points) Use u-substitution and/or integration by parts to compute
integrals:
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3. (16 points) Use u-substitution and/or integration by parts to compute the following definite integrals:
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4. (24 points) Consider the solid given by rotating the region between y = /T and x
line r = —1.

= 2y about the

Note: you do not need to simplify to get full credit, but doing so may help you check your answers are

correct (as parts (b) and (c) should yield the same number).

(a) Draw the area to be rotated and its axis of rotation.
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(b) Compute the volume of the solid using the method of cylindrical shells.
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(¢) Compute the volume of the solid using the method of washers.
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(d) Find the volume of the solid given by rotating the same region about the line ¥y = 5. You may use
whichever method you prefer for this part.
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5. (12 points) Consider a tank generated by rotating the region bounded by the y-axis, y = 2%, and
y = 4, about the y-axis (units are in feet). Suppose the tank is completely filled with a fluid that weighs

1001bs/ft*. Find the work done to empty the tank by pumping the water through a pipe 2 ft above the
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6. (14 points) Answer each part below.

(a) Suppose a 200 ft cable weighing 800 1bs is hanging over the side of a tall building. SET-UP ONLY
an integral to find the work done in towing the cable halfway to the top. Note: Set-up only means

your answer should be an integral expression, but you should not try to evaluate the integral.
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(b) It took 1800 Joules of work to stretch a spring from its natural length of 2 m to a length of 5 m. How

much work is done in stretching the spring from length 4 m to length 10m?
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