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3. [9 points] Nile is also chasing the intruders, and her position t minutes after she starts
chasing them is given by the following parametric curve (where units for both x and y are
km).

x(t) =
1

t+ 1
, y(t) = t cos t.

a. [4 points] Write, but do not evaluate, an integral to give the total distance travelled by
Nile in the first minute after she started chasing the intruders.

b. [5 points] The intruders are scared and start to flee. Their total distance travelled (in
km) is given by the integral
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Does this improper integral converge or diverge? Fully justify your answer including
using proper notation, and showing mechanics of any tests or theorems you use. Do not
attempt to directly evaluate this integral.

4. [12 points] Let

G(x) =
∞
∑

n=1

(−1)n+1

n5n
xn.

a. [6 points] What is the interval of convergence for G(x)? Show the mechanics of any
tests or theorems you use. Take as given, and do not show, that the radius of
convergence of G(x) is 5.

b. [3 points] Find G(100)(0).

c. [3 points] Compute the exact value of G(2).


