Exam 2 Calc 2 10/12/2007

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

1. Show that Ixcosxdx =xsinx+cosx+C.
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2. Set up an integral for the arc length of the curve y = sin x from (0,0) to (1,0).
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3. Set up an integral for the surface area of the solid formed by rotating the curve y = sin x from
(0,0) to (7,0) around the x-axis.
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4. The manager of a fast-service penguin vet clinic in Antarctica determines that the probability
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a) Set up an integral for the probability that a patient has to wait more than 5 minutes.
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density function for the waiting time of patients at the clinicis f(f) = {

b) The manager wants to start an advertising campaign where any patient who has to wait
more than a certain amount of time receives all the herring they can eat for life, but

doesn’t want more than 1% of the patients to win the free herring. Set up an equation
whose solution would give a suitable length of time for the guarantee.
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5. Derive the integration formula Itan" udu = tan"~ u — Jtan”_z udu .
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du can be converted to Itan 0d0.
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7. Biffis a calculus student at Enormous State University, and he has a question. Biff says
“Dude, I'm cramming for my calc test, and I think something’s wrong. I got notes from this
friend of mine Bunny, ‘cause I skipped class for, uh, like a week ‘cause I was pretty busy, you
know? And like, with the integrals for trig, you know? She’s got in her notes about what
you do when it’s sin and cos, and she’s got when it’s tan and sec, but she doesn’t have ones
for the other pair. Heck, I don’t even get why they come in pairs like that anyway, but do you
know what I’'m supposed to do for the other ones?”

Help Biff by explaining first “why they come in pairs like that”, and second why it’s
reasonable that cot and csc don’t show up in Bunny’s notes.
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8. Derive the formula J
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9. Find the x coordinate of the center of mass of the first-quadrant portion of the ellipse
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10. Evaluate _de.
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