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When instructed, turn over this cover page and begin the test. You will have 2 hours
to complete the test. If you have any questions, raise your hand and wait for the proctor
to come to your seat.

This test is 8 pages long and contains 12 problems, some with several parts. Write your
work on the test papers. If you need extra space, use the backs of the pages and say so
on the front. You must show all necessary work for each problem. Solutions presented
with no supporting work may receive no credit. Numerical answers should be presented as
exact mathematical expressions, not by a decimal approximation, unless explicitly required
by the problem. GRAPHING CALCULATORS ARE NOT ALLOWED, but ordinary
scientific calculators are acceptable. Good luck!
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(1) (15 Points) Parametric equations for a curve are x = t2 + e* and y = t — sin(t) for
0<t< 1.
(a) Setup the integral for the length of that curve, but DO NOT EVALUATE OR
SIMPLIFY THAT INTEGRAL.

(b) Set up the integral for the surface area obtained by rotating that curve around the
y-axis, but DO NOT EVALUATE OR SIMPLIFY THAT INTEGRAL.

(c) Find the equation of the tangent line to that curve at ¢ = 0.

(2) (10 Points) Write the Taylor polynomial T3(z) of degree 3 for the function f(x) = x°
centered at a = —2.
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(3) (10 Points) Find an explicit solution y = f(x) for the differential equation

d Hy?+1
d_y = % with initial condition that y = 2 when x = 0.
T Yy

(4) (10 Points) If possible, write each of the following series as a reduced fraction.

W > (F)

(b) 0.2272727...
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(5) (15 Points) Find the interval of convergence for each of the following power series.

) S D ooy

n 4m

n=1

(6) (15 Points) Determine whether each of the following series is absolutely convergent,
conditionally convergent, or divergent. Explain all details of the tests you are applying.

(a) Z cos(nm)

nm

n=1
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- 10 — 2n?
6) (b 1) ————

n=1

(7) (20 Points) The polar equation r = 1 + 2 cos?(#) determines a curve for 0 < # < 2.
(a) Sketch that curve on the graph paper below.

(b) Setup an integral for the area enclosed by that curve just for 0 < 6 < 7/2, but
DO NOT EVALUATE OR SIMPLIFY IT.
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(8) (30 Points) Find each of the following, if possible.

<1
(a) /\/g 1+ a2 d

i xsin(z)
(b) alr—>0 1 — cos(z)

(c¢) lim vlet
z—0 cos(z) — 1 + x2/2




Math 222 Calculus 2 Spring 2000
(9) (30 Points) Evaluate the following integrals.

(a) /sin3(:c) Vcos(z) dx

Final Exam

(b) / (42 + 22) In(22 + 1) da

(c¢) Find /xg V1—922 dx
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(=D*

————~— converges to S and write the
3+ log; (k) s

(10) (10 Points) Suppose the alternating series Z
k=2

N

—1)*
N*' partial sum as Sy = Z # What is the smallest value of N such that
= 3+ logyo(k)

you can be sure |[S — Sy| < 57

(11) (15 Points)

o]
1
(a) Use the integral test to show that the positive series Z Y converges.
k=2

k (In k)2

(b) If it converges to S and Sy denotes the N*" partial sum, use the integral remainder
estimate to give an upper bound on S—Sy. Find the least N such that S—Sn < %
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(12) (20 Points) Write each of the following functions as a power series, and give its radius
of convergence. Write your answer using summation notation or write at least the first
four nonzero terms of the infinite series.

(a) sin(x)

(b) e(@®)

(¢) In(1 — 3z)

(d) arctan(x?)



