Math 221 Calculus 2 Midterm Exam 2
Professor John Maginnis October 21, 2014

Your name: So Iu‘{’('o ns

Rec. Instr.: Rec. Time:

Show all your work in the space provided under each question. Please write neatly
and present your answers in an organized way. You may use your one sheet of
notes, but no books or calculators. This exam is worth 60 points. The chart below
indicates how many points each problem is worth.

Problem il 2 3 4
Points /9 /8 /9 /8
Problem b 6 7 Total

Points /8 /6 /12 /60




1. Find the arc length of the curve y = §z% — In(z) for 1 < z < 2.
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3. Find the y-coordinate 7 of the centroid of the région under the parabola
y=1z?+1for -1 <z <1. [NoteZ =0 by symmetry. ]
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4. Compute the second Taylor polynomial T5(z) at a = 7 for the function

f(z) = sec?(z).
S = 2 sec(x) - seclK ton(x) =
9 '(x) = Hseelx) (szfa (% {740’!/)455 tonx + Jsec VAR %c/y\}

= 4666 (x) tan /x) + 2 sec “/x)
when a="4  sec(T)="Z an tan() =1 .
§(T4)= 2 43(”‘/43 4 (%= 8+8=1¢
T (#) = 2\+4/’X "/\+___. HL/)L

(T2 o () + gf/x_-w4£]

2 sec 1x) Tonlx)




5. Find the volume of revolution formed by rotating the region in the first quad-
rant under the hyperbola y? — 22 = 1 for 0 < z < 1 around the y-axis.
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6. Determine whether the series converges. Explain.
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7. A tank full of water has the shape given by a volume of revolution, where
the region in the fourth quadrant between the z-axis, y-axis, and the curve
y = z*—4 meters is rotated around the y-axis. Find the work required to pump
out the water through a spout at the top of the tank (at y = 0). Leave your
final answer in terms of g and p. Do not plug in g = 9.8.75 and p = 1000%%.
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