Mathematics 1220 Exam II Review Solutions Fall 2006

e Indeterminate Forms (§9.1-9.2)
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(a) lim ¢z = lim ™% =1, so xh_)ngox(%— 1) = lim

0
minate form of type o Apply L’Hopital’s rule to get wlinolo(lnm — 1)z = cc.
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e Improper Integrals (§9.3-9.4)
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Therefore, / dx < 0o, and so it converges.
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(c) / e Pcosxdr = (e sinz —e “cosx) | =1, therefore converges.
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is not an improper integral, we conclude immediately that it converges. On the
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other hand, for z > 1, e @ < 2716002 g / 216002 gg < / — dz < 00,
1 1T

thus also converges.
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(f) For u = —In(cos x), / ——— dr = / — du < oo, therefore converges.
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e Infinite Sequences and Series (§10.1-10.2)
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1. (a) anp = n—n = n(n37n) For n > 4, (n—l)] > 2(31@—3)7 0 a, > n(%)

Therefore, a, diverges.

. . 2n ) ) 2n+1
(b) Jm oo = limg gy = 1 but limgazn = Jim (Fh5mmg =~
therefore the sequence does not converge to a single number, so it diverges.
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2. The recursion formula is by = 1, byy1 = 1 + bln. If we say b = nhrgo b,, then b

satisfies the equation b =1 + %, which implies b = #
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3. (a) Z e = Z (e_2> is the geometric series with r = e=2 < 1, therefore
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(c) lim (1 - —) = fllirrb(l + h)—l/h — ¢! # 0. Therefore, by the nth term
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test, (1 — —> diverges.
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Z Z — diverges, since Z — is the harmonic series.
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4. We can describe the distance the bullfrog travels with the geometric series Z ( )
n=0
Since, 2 7 < 1, this series converges to 1_—§ = 4, so the bullfrog travels 4 meters.
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e Convergence of Infinite Series (§10.3-10.5)

(a) Let a, = 1—COS(1) b, = % Then, lim Y — him —1_COS(1/n) =
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plies Z 1 — cos ( ) diverges, since Z — diverges.
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1, so by the limit comparison test, the series diverges since Z \/_ diverges.
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(¢) For the substitution v = Inz, the integral / ——— dr = / — du < o0,
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since m > 1. Therefore, by the integral test, Z ———— converges.
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(d) lim = 0, so by the alternating series test, Z (—1)""'— converges. Since
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absolutely.
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e Power Series, Taylor Series, Maclaurin Series (§10.6-10.8)
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(with b, = #), so the convergence set is the interval [—1,1].

= |z| <1, plus >0, % converges by the alter-

and converges by the limit comparison test
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(c) If g(x) =€" = Z —» then flx)=ze™™ =xg(—2x) = Z %
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3. sinz = Z% and cosz = Z %, so f(x) = sinz + cosz =
n=0 ' n=0 :
1+x—3—?—§+%+9§—?—.... Since | f("*1) ()| = |sin x +cos x| or | sin x — cos x|
and each is at most 2, |R,(z)| < % for all real numbers ¢, the Maclaurin

series represents f for all real numbers x.
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