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Test 3 Solutions
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b) =% < sin(n) <l 77, and lim, % =0, so lim,,_, S'Z# = 0 by the Squeeze Theorem.
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converges. On the other hand, Y7, ﬁ is a p-series with p = % < 1, so the convergence is not absolute.

a) Y. (?/l%n is alternating and ﬁ decreases with a limit of 0, so by the Alternating Series Test, > >~ |

n=1

b) Use the root test: Since limy,, 00 §/ m =lim, rmlﬁ =0,>", m series converges absolutely.

c) If n > 3, then > > 4.
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Since > % diverges, by the Comparison Test, > ° ,\,/ﬁ also diverges.
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The Term Limit Test can also be used since onTs 1 asn — oo.
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e Yoo wmmtmye converges if and only if [7° Spys. But [ oty = [ 4 (use a substitution u = In(z)),

which converges if and only if Zn_2 -» converges. This is just a p- serles, so we have convergence (for all the

integrals and all the sums mentioned above) exactly when p > 1.
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a) Yo n =35 T 15

b) Sum[(-1)"n /( (n-1)*(n+1) ), {n,2,400}]

c) This is an alternating series, so the infinite sum lies between consecutive partial sums, which differ by
one term. Using NSolve[(n-1) (n+1) == 10000, n] we can find a value of n such that a,, is sufficiently

small. High and low estimates are then given by Zﬁ;i a, and Z’;ﬁ an, where k is an integer at least as
large as the solution found by NSolve[].

. The center of the interval of convergence must be at 2, so only (b) and (f) are possible.

a) Use ratio test: azjl ‘ = Tl:fll —0asn—ooforalasod (4zl)n converges for all .
b) Use ratio test: “"“‘ = |x75111) — |z] asn — co. So Y o0, n(fb—il) converges when |z| < 1 and diverges

when |z] > 1. Now we need to check the endpoints. > 7, % converges by the Alternating Series

Test. En 9 n(n)nl) converges because it is pretty much a p-series with p = 2. This can be shown more

carefully by using the limit comparison test to compare n((;)_nl) with #

. See figure 6 on page 719, but start at 2 rather than at 1.

. For the statements of how these tests work see pages 733 and 735 or your notes from class. The proof that the

ratio test works appears on page 733.

The proof of the root test was a homework assignment (and is easier): Suppose that lim, ,» ¥/|a,| =L < 1.
Pick some value r such that L <r < 1. (r = # works, for example.) For large enough n, we know that

Y)an| < r, s0 |an| < ™. Since Y r™ converges, Y. |an|, converges too. So > a, converges absolutely.



