Calculus IT - Math 2411-003
Exam 1 - Fall 2009
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Answer each question in the space provided. The exam is closed book and closed notes. Graphics
calculators are not allowed. Partial credit is possible on most problems if you show your work. While
the final answer is important, you earn points for the work leading to that answer, as well as the answer
itself. Show all your steps clearly so you will be eligible for the most partial credit. You may not
communicate with anyone other than the instructor during the exam. The instructor may help to clarify
the meaning of a question, but will not give you hints as to the solution process. The exam is worth a

total of 100 points. You will have until the end of the class period (1 hour and 50 minutes) to complete
the exam. Good Luck!

1. (6 points each) Evaluate the integrals. Simplify the answers to definite integrals.
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2. (7 points) Find the derivative of the function g(x) = I:«/1+t2 dt.
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. Consider the region bounded by y =+/x and y = x’.

a) (3 points) Sketch the region bounded by these curves.

b) (6 points) Find the area of the region bounded by these two curves.
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4. Consider the region bounded by y = x*,y =0, and x =1

a) (3 points) Sketch the reglon bounded by these curves.
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b) (5 points each) Set up, but do not evaluate, an integral you would use to find the volume
of the solid of revolution formed by rotating the region about:

1.

The y ax1s using washers.
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ii. The y-axis using shells.
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2
5. (6 PTS) Set up the integral that you would use for finding the arc length of the graph of ¥y =€
from x =3 to x=5. Do not evaluate the integral.
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6. (6 PTS) Set up the integral that you would use to find the surface area generated by revolving the
graph of the function y =e’* about the x-axis from x =1 to x =2. Do not evaluate the integral.
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7. (6 PTS) A right circular cylindrical tank has a height of 4 feet and radius of 10 feet. If the tank is
full of water, set up but do not evaluate the integral for finding the work done in pumping all of

the water over the top of the tank. Water weighs 62.4 1bs/ft’.
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8. (6 PTS) A force of 5 pounds is required to stretch a spring 4 inches from its natural length. Find
the work done in stretching the spring 6 inches from its natural length. Include units in your
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