APPM 1360 Exam #2 Solutions Fall 2009

1. Shell Method: AV = 2rxrhAz where r = x, h = sin(z), so V = [ 2wz sin(z)dz and using integration
by parts we have,

/xsin(:p)daz NP —x cos(z) + /cos(x)dac = —x cos(x) + sin(x)

u=z, dv=sin(x)dz

so V =2r( — zcos(z) + sin(x)
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2. Note (2% + :C)—y = (y — 9)? implies /(y_g)zdy = / mdw where
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and using partial fractions, we have
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so we have,

3.Using trigonometric substitution,

2 sin?
/(1_4x2)3/2d33 /4(:053((99)) cos(6)df = 4/tan2(9)d«9 = 4/(5662(9) —1)do

—
cos(0)=v1—z2, sin(0)=z

now note that 4/(sec2(0) —1)df = 4(tan(f) — 0) + C, so
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4. (a) Note that —1 < (—1)" < 1 implies —n < n(—1)" <n,forn >0andso 1 —n <1+4+n(-1)" <1+n,
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and lim = lim ———— =0—0=0, similarly lim = 0 and so by the Squeeze Theorem
we have that ) 1y
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and so a, converges to 0 as n — oo.
4. (b) Note that
lim In(n)"/™ = lim nn(m™) — Jipy en(n@)/n ZH 3 gl/nin(n) = 0 — 1
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so {/In(n) — 1 as n — oo.
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4. (c) Note that f(x) = 2@ is positive, continuous and decreasing and note that
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SO 7;2 W converges by the Integral Test.
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4. (d) Note that Vt>1for t > 1 and so ef\/t > et which implies -2 NG for t > 1 and so
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and note )
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—dt = lim —| = lim —«—+ — = —
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SO / ——dt converges by Limit Comparison Test with / —dt.
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5. (a) Note that
(o]
3y [tan_l(k - 1)—tan_1(k:)] - [tan_l(O)—tan_l(l)] + [tan_l(l)—tan_l(Q)} + [tan_l(Q)f o

k=1
T T
= tan"!(0) — lim tan (k) =0— = = —=
an~(0) — lim tan™" (k) 2~ 2
so this is a convergent Telescoping series converging to —m /2.

5. (b) Note that 2 < e implies In(2) < In(e), i.e. In(2) < 1, and since we are dealing with a Geometric

Series, we have,
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and 4 > e implies In(4) > 1so 1 > ﬁ and thus
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and so,
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thus this is a covergent Geometric series.

5. (c) Note that lim J

1
. 5+l 2 # 0 so the series diverges by the nth term Divergence Test.
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