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1. Suppose that the vector function r(t) is the position of a particle at time r satisfying

d’r te ot 2t
gE=ci-e i+4e”k,

r(0) =3i+j+2k, r'(0) = —i+4j.
(a) (b points) Find the particle’s velocity v(t) at time .
(b) (5 points) Find the particle’s position r(t) at time .
2. (10 points) Let f be a real-valued function defined on an open interval I containing z. If

there exists a constant M > 0 such that the fourth derivative satisfies |f4)(z)| < M for
all z € I, use the Taylor’s Theorem to prove that the following inequality

flz+h)—2f(z)+ f(z —h) 3 Mh?

e} = h? =y

holds for all A # 0 with x — h,x +h € I.

3. Let C be the polar curve r = cos?(8/2) for 0 < 6 < 2.

(a) (10 points) Find the area of the polar region enclosed by C.
(b) (10 points) Find the length of the curve C from 6 =0 to 6 = 7.

4. (32 points) Determine whether the series converges or diverges. Give your reasons.
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5. (8 points) Find the sum of the telescoping series i —————2———
i o PRESHS L g T 8n 1+ 3

6. (10 points) If z and y are defined by the parametric equations

r=-5+3t2 and y=tan"l¢,

a? :
show that the second derivative @% is positive for all ¢t < 0.

1)*(2z + 5)"
2n+5

7. (10 points) Find the interval of convergence of the power series Z = . For

n=0
what values of = does the series converge conditionally?
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