Review Problems: Chapter 11

1. What does it mean to say that a series “converges” (I'm looking for the definition; be
sure you define any notation you use).

2. Does the given sequence or series converge or diverge?
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3. Find the sum of the series
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Hint for 2(c): Does the series look familiar?

4. Find the radius of convergence. For the last two, include the interval of convergence.
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5. Use a series to evaluate the following limit: ig% Sm(i)_x
6. Use a known template series to find a series for the following:
(a) 1‘7_% (b) 107 (c) we?

Hint for 5(b): 107 = e(10%) = oIn(10)
7. Find the Taylor series for f(x) centered at the given base point:

(a) * =322+ 1,atx =1
(b) 1/y/z at =9 (just get the first four non-zero terms of the power series).

(c) 272 at # = 1. In this case, find a pattern for the n'' coefficient so that you can
write the general series. Using this answer, find the radius of convergence.

8. True or False, and give a short reason:

(a) If lim, o a, = 0, then the series }" a, is convergent.
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(b) If 3= ¢,6™ is convergent, so is Y ¢, (—2)™.
(c) The Ratio Test can be used to determine if a p—series is convergent.
(d) If 0 < a, <b, and 3 b, diverges, then Y a,, diverges.
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f) If a, > 0 and " a,, converges, then Y (—1)"a,, converges.
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(g) If f(x) = 2z — 2® + 32 — - - - converges for all z, then f”(0) = 2.

Suppose that >0, ¢, (x — 1)" converges when = = 3 and diverges when x = —2. What
can be said about the convergence or divergence of the following?

(a) ey (b) Y(=1)"c, (c) X cn3™

Find the sum: 777, ”(g; U Hint: Use the geometric series and the derivative

Find the Maclaurin series for In(z 4 1) and find the radius of convergence.

Find the sum: 34 & + 27 + 5 + - -

_ 2n
Let a, = 3n+1

(a) Determine whether {a,} is convergent.

(b) Determine whether >°° | a,, is convergent.
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Compute the sum 1 +a + a? +a® +a* +a® +a® + a”.

Same as the previous problem, but use a,, =

Hint: Your answer should be in terms of a fraction. You might start with s equal to the
expression above.

Explain the difference between absolute and conditional convergence. Which is “better”
and why?



