Exam 1b Calc2 2/7/2011

Each problem isworth 10 points. For full credit provide complete justification for your answers.

1 Let F(x) = (pos(t?)dt. WhatisF ‘(x)?
0

sin X

2. Write an integral representing the average vaue of the function f (X) = on theinterva [nt/2,

3n/2].



3. Integrate (‘)Xcos(x2) dx.

4. If asoring has anaturd length of 10cm, and 50N of forceis required to hold it stretched to 12cm,
how much work would be required to Stretch it from 10cm to 12cm?



5. Congder the region bounded between y = 1/x, the x-axis, x = 1, and x = 5. Write an integrd for
the volume of the solid obtained by rotating this region around the y-axis.



6. Consider the region bounded between y = x, and y = x2. Write an integra for the volume of the
solid obtained by rotating this region around the axisy = —2.



7. Biff isaCdc 2 gudent a Enormous State Univeraity. Biff says"Dang, this Cdc suff iskilling me.
It's getting all, like, theoretical. There was this one question on our exam last week about the
volume stuff, which is pretty much the toughest stuff ever, right? So ingtead of asking for the
answer, though, it was like, what could the volume be if you rotate some function around the x axis,
but they don't say what the function is, just thet it' son the intervad from 0to 5. So without the
function, 1 had no clue what to do, so | just picked the answer that had pi init, but | think maybe |
should have said none of the above. Thisgirl in my classsad it had to be the dl of the above were
possible, but she's obvioudy stupid because you know in math there' s only one right answer.”

Help Biff out by explaining dearly what possible volumes solids of revolution might have on the
interva in question.



b b
8. & Findaformulareiaing Cgf (x)+c@px and f (x)dx.

b) Draw apictureto illugtrate the relation you found in part a and describe why it makes
geometric sense.



0.

In the movie Star Wars VI, The Return of the Jedi, the new Death Star is a sphere 160 kilometers
in diameter, so it could be obtained as a solid of revolution by rotating part of x2 + y? = 80 around
they-axis. Thereflector dish for the planet-destroying laser projector is (if we arrange the y-axis to
run through its center) the paraboloid obtained by rotating y = x2/100 + 60. Write an integral for
the volume of the reflector dish, that is, the volume of the region between the bottom of the dish and
what would have been the surface of the sphere if there were no dish.



10. The region bounded between y = x — x? and the x-axis is to be rotated around an axis of the form x
= k for somered vadue of k. Find avauefor k that produces a solid with volume 6.

Extra Credit (5 points possible):
A wdl is shgped like aright circular cone with avertica axis with height h and base of radiusr, both in

feet, and theflat face at the top. If thewdl isfull of water (with adensity of 62.5 lbs/ft®) dl of the water
in the well isto be pumped to the top of the well, find the total amount of work required.



