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1.[10 points] Consider the curve in the plane given parametrically by:

x(t) = sin(t), y(t) = tan(t).

(a) [6 points] Find the (parametric) equation of tangent line to the curve
at the point t = ⇡/3.

(b) [4 points] Setup an integral that represents the length of this curve
from t = 0 to t = ⇡.
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2.[10 points] Find the area of the region that lies inside the polar curve
r = 1� sin(✓) and outside the polar curve r = 1.
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3.[12 points]

(a) [3 points] Show that the series
P1

n=1
2+sin(2n)

n2 is absolutely convergent.

(b) [3 points] Determine if the series
P1

n=1
(�1)np

n is convergent. In the case
of convergence, determine if it is also absolutely convergent.

(c) [3 points] Find the sum of the series
P1

n=2
2n

3n .

(d) [3 points] Find the sum of the series
P1

n=3 1/n(n� 2).
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4.[8 points]

(a) [4 points] Determine the radius of convergence of the power seriesP1
n=0

xn

n2n .

(b) [4 points] Find the power series representation of the function 1+x2

1+3x .
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5.[10 points] Consider the function f(x) = 1/(1� x)2.

(a) [4 points] Find the Taylor polynomial T2(x) at x = 0 of f(x).

(b) [4 points] Find the Taylor series T (x) of f(x).

(c) [2 points] Find the radius of convergence of the power series T (x).
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6.[1 point] Draw a cartoon of yourself eating a whole turkey!
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