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NAME, SECTION

Mo notes or devices with calculator functionality. Turn your phone off!

Please ask for scratch paper if needed.

You must evaluate standard trig values, but you do not need to simplify your answers otherwise.
Except for multiple choice, you must show work to receive full credit.

You must verify the hypotheses for any convergence test that you use.

If you claim that an inequality holds, you must justify that claim except if you judge it to be obvious.
For example, for n = 1,2,3,..., the inequality n < 3n 4 2 is obvious, while 2(n + 10)! < (2n)! is not.
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(1) (16 pts} Evaluate each integral, or show it diverges.
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(2) (16 pts) Determine whether the following series are absolutely convergent, conditionally conver-

gent, or divergent.
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(3) (12 pts) (a) Let f(z) = an Find series representations for f'(z) and [ f(z) dz.
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(b) What real number does the series Zn (3) sum to?
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{4) (8 pts) Find the interval of convergence and the radius of convergence for Z o2
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10 pts) {a) Find the second-degree Taylor polynomial for flz)=(14 =z centered at r = (.
(5) (10 pts) (a) Find th d-degree Taylor polynomial for f(z) = (1 +2)*/* d
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(b) Find the Taylor series for g(z} = e~%® centered at a = —2. Write your answer in ¥ notation.
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(6} (10 pts) (a) Find the cube roots of -1000i in polar coordinates and plot them.
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(7) (28 pts) Multiple choice. Circle ALL correct answers. Show work for partial credit.

@. a bounded monotone sequence;

. converges to w/2;
(a) The sequence a, = arctan(n?) for n > 1... @ /
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@:onverges by the root test;
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(b) The series Z m Jpﬂ/ makes the root test inconclusive;
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@onverges by comparison to Y (%)L




}j«}’ﬁas only even powers of z;

ii) eonverges at x = 0.2;
(¢) The classical series expansion for In(x) ... @C 8

(see table on front page of exam) ,(llf)/ can be used to approximate In(15);
/ (iv) gometimes gives an alternating series;

}y)’i‘s a Maclaurin series as well as a Tavlor series.

(d) Which of these (¥) expressions are correct?
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/(ja)’ﬁave rectangular coordinates satisfying z% + % = 3;

(e) The complex numbers 3¢
for —co < <0 ...

Waph as a spiral in the complex plane.

an be derived from the Taylor series for arctan;

Jj«'ﬂ’l’s a convergent p-series;
O«H‘)’f‘a‘ a divergent p-series;
only requires 2 terms to approximate % within 0.25.

(f) The formula § =1
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