Review for Midterm 2

Convergence Tests

Limit Comparison Test
True/False: For each of the following claims, assume that a,, and b,, are sequences with positive terms.
1. If lim, o Gy /by, = 0 and Y2 | by, converges, then Y ° | a, converges. TRUE
2. If limy, o0 an /b, = 0 and >~ ; b, diverges, then > >, a,, diverges. FALSE
3. If limy, o @y, /by, = 00 and >~ by, converges, then Y | a, converges. FALSE
4. If limy, o0 @y /by, = 00 and >~ by, diverges, then Y ° | a,, diverges. TRUE
5. If Y°>° | a,, converges, then In(1 + a,,) converges. TRUE

Decide whether each of the following series converge or diverge. Give an appropriate sequence b,, to use with
the Limit Comparison test.
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Conditional Convergence

State the three conditions for the Alternating Series test:
1. The series is strictly alternating.
2. lim, ,a, =0
3. |ant1] < |an]

List three different series that converge conditionally but not absolutely:

Dot (21" /n 30 (1), 3 (= 1)/ Inn

Decide whether the Alternating Series test applies to each of the following series:
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Absolute Convergence
True/False:

1. If >°°° | |an| converges, then Y > | a, converges. TRUE
2. If 37 | |a,| converges, then Y >° | sin(n?)a,, converges. TRUE
Show that the following series converge:
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Ratio Test/Radius of Convergence
True/False:

1. If a,, is any polynomial, then lim,,_, |an+1|/]an| = 1. TRUE

2. If the Ratio Test suggests that Y.~ , a, converges, then > °  a, converges absolutely. TRUE

3. If a, is any polynomial, then the radius of convergence of 220:1 apx™ is 1. TRUE
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. If the radius of convergence of fo:l anx™ is R, then lim,,_, |an+1|/]an| = 1/R. TRUE
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CIEY"° | ana™ converges at x = 1 then it converges at « = 1/2. TRUE

=2

CIEY  an/2™ converges then Y7 | a, - 2™ converges. FALSE
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Find the interval of convergence of E %
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INTERVAL: [6/5,8/5]

Taylor Series

DO NOT TAKE DERIVATIVES UNLESS ABSOLUTELY NECESSARY
Find the first three non-zero terms of the Taylor series for cos(z)/(1 + x) and 2% /(1 + 2z) at 2 = 0.
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