Math 2153, Exam Ill, April 23, 2010

Name:

Score:

Read the problems carefully before you begin. Show all your ark neatly and concisely, and
indicate your final answer clearly. Total points = 50.

1. (8 points) Find the interval of convergence of the series
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Solution By the ratio test
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Whenz = —14, the series becomes

[e.9]

SeutE =y,

n=1

and is divergent (by the integral test).
Whenz = —2, the series becomes

n=1 n=1
and is convergent (alternating series test).
Combining the above, the interval of convergence is

(—14, —2]



2. (8 points) Find the first 5 terms of the Taylor series cexdeat0 for the functionf(z) =

In(10 — z).
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Therefore, the first 5 terms of the Taylor series are
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3. (8 points) Evaluate the indefinite integral using poweiese
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Solution Notice that
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4. (8 points) Find the equation of the tangent line to the ewat/the point corresponding to
t=11m,
r =tsint, y = tcost.

Solution Clearly

L o sint+tcost dy t— tsint
— = S1N COS — = COSU —17SsIn’t.
dt S

Therefore .
dy 4  cost—tsint

dv fl—f  sint + tcost

Whent = 117, we havesin 117 = 0 andcos 117 = —1. Hence,

r=1lmwsinllmr =0,

y = 1lmcosllm = —11m,
dy cosllmt —1llzrsinllr —-1-0 1
dr ~ sinllm+ lrcosller  0—1lx 117

The tangent line is
y— (—11m) =

Or, it can be written as

1
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5. (8 points) Find the length of the curve:

r =1+ 3t% y=4+2t, 0<t<1.

Solution By the arc length formula,
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6. (10 points) Sketch the polar curve definedby cos 36. Then find the area that it encloses.
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By symmetry, the area can be computed by
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