Exam 1 Calc2 9/14/2007
Each problem isworth 10 points. For full credit provide complete justification for your answers.

1. Writeanintegrd for the area of the region between the graphs of y = x? and y = 2x.

2. Writeanintegrd for the average vadue of f(x) =sn x ontheintervd [0, Tt].
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4. Write anintegra for the volume of the solid obtained by rotating the region between the graph of y
=dn x and the x-axis, for vaues of x between 0 and Tt, around the y-axis.



5. A spring hasanaturd length of 50cm, and 80N hold it stretched to alength of 60 cm. How much
work, to the nearest tenth of a Joule, is done in gtretching the spring from alength of 60cm to a
length of 70cm?

6. Write an integrd for the volume of the solid obtained by rotating the region bounded by the curves
x =y? andy = 12 — x around the y-axis.



7. Bunny isacaculus sudent a Enormous State University, and she's having some trouble. Bunny
says “Ohmygod. We had thisquiz in Cdc, and | bombed it —1’'m so going to fall! | didn't even
o, like, partid credit, which | think istotally unfair. 1t was this question about integrating, like 1
over x? from—2to 3, and | triplechecked everything, but what | got was negative and the TA said
that' s automatically wrong and American students are terrible because they don't understand about
checking assumptions or something. | think I'll drop.”

Help Bunny by explaining to her what might be wrong with what she did.
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8. Setupanintegrd or integras for the areaingde the dlipse with equation X—2 +
a

y

b’

=1



9. Find aformulafor the volume of the solid obtained by taking the region between y = f(x) andy =
g(x), ontheinterva from x = a to x = b, and rotating it around the axisx = ¢. Y ou should assume
O<c<a<bandtha f(x) > g(x) for dl vduesof x between a and b, as shown.
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10. A tank full of water has the shape of the paraboloid of revolution formed by rotating the portion of y
= x?/4 below y = 4 around the y-axis, as shown below. Set up an integral expressing the work
required to pump al of the water in thistank out over the top. [From Stewart 5, Ch. 6 Review.]

Extra Credit (5 points possible): What is the length of the curvey = x? between the point (0,0) and the
point (2,4)? Rough approximations are better than none.



