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Absolutely no calculators, notes, or
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problems. If you want to tear off that page,
please do so carefully.

Be sure to check your answers when-
ever possible.

Good luck!
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integral, or show that it diverges.

1. [5 points each] Evaluate the

3
(a) / cos?t dt

rald
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2. 10 pbints] Evaluate / Va2 4+ 1 dy.
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2"n)
5 8-11---(3n+2)
convergent, conditionally convergent, or dlvergent Make sure you state, and check
the conditions of, any tests you use. «

3. [10 points| Determine whether the series Z is absolutely
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4. Consider the power series

2 (z+2)"
Z( n4n)

n=1

(a) [4 points] Find the radius of convergence.

(b) [6 points] Find the interval of convergence.
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5. (a) [8 points] Find the Taylor polynomial of order 2, centered at 8, for the function

fz) =z

(b) [4 points] Find the maximum error in using your polynomial in part (a) to
approximate /9.

[You may use Taylor’s formula for the remainder (Rn(x) = %1—1))%02(3: - a)"“) ,

or any other valid method.]
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6. [8 points] Use one of the Maclaurin series on the last page of this exam to prove the

Leibniz formula for =:
4 1_l+l_l+ —
375 7 =7
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7. (a) [5 points] On the same coordinate axes, sketch the the circle r = 4 and the
cardioid 7 = 4 — 4 cos§.

(b) [5 points] Set up, but do not evaluate, the integral that represents the area
of the region that lies inside the circle r = 4 and outside the cardioid
r=4—4cosé.
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8. [10 points] Consider the curve in two-dimensional space with parametric equations
z =t?, y = t3. Find the equation of the tangent line to the curve at ¢t = 2.
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9. After you flick it with your fingers, an annoying little bug ends up crawling on the
floor (two-dimensional space) with position vector r(t) = e~*i+¢'j at time ¢ seconds
(t>0).

(a) [2 points] If distance is in inches, what is the bug’s initial speed?

(b) [3 points] Find the bug’s velocity vector at time ¢ = In 3 seconds.

(c) [3 points] Find the acceleration vector of the bug at time ¢ = In 3 seconds.



