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1. (18 points) Determine the series converge or diverge. Give reasons for your answers.

(a)
∞∑
n=1

tan−1n

n2 + 1
, (b)

∞∑
n=1

(−1)n
n!

2n − 1
, (c)

∞∑
n=2

1

(lnn)3
.

2. (16 points) Find the interval of convergence for the series

(a)
∞∑
n=1

(−1)n
(5x+ 1)n

n
, (b)

∞∑
n=1

(
n+ 1

n
)2n

2

xn.

3. (16 points) Evaluate the indefinite integral as a power series and determine the interval
of convergence ∫

tan−1x dx.

( Hint: (tan−1x)
′
=

1

1 + x2
)

4. Given a parametric curve

x(t) = t− sin t, y(t) = 1− cos t, 0 < t < π.

(a) (8 points) Find the tangent line of the curve at the point where t = π
4
.

(b) (8 points) Show that the curve is concave downward.

5. (a) (8 points) Graph the circle r = 3 sin θ and the cardioid r = 1+ sin θ. Indicate the
intersection points of the two curves.

(b) (8 points) Find the area of the region that lies inside the circle r = 3 sin θ and
outside the cardioid r = 1 + sin θ.

6. Let
r⃗(t) = t2⃗i+ (sin t− t cos t)⃗j + (cos t+ t sin t)k⃗, 0 ≤ t ≤ π,

be a vector- valued function.

(a) (6 points) Evaluate the definite integral
∫ π
0 r⃗(t)dt.

(b) (6 points) Find the derivative of r⃗(t) at t = π
4
.

(c) (6 points) Find the arc length of the curve represented by r⃗(t).
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