MATH 112: Calenlus I1 Fall 2003 Practice Final Exam December 4, 2003

1. Evaluate each of the following imtegrals:
a (8 pninlsjfsinjxms‘xdt

b. (8 points) f sin(v/%) dx

c. (8 Winﬂ)[%d&
d. (8 pﬂil‘llﬁ}f\i"{:—l][?—.ﬂﬁ

2. (6 points) A solid is obtained by rotating the region between y = 4 — x* and the x—axis about the line y = —1.
Find the volume of the solid.

3. (6 points) Write an integral that represents the length nt'mepamhuliccumy=f, -1<x<1

2r
4. (6 points) Find the solution to the differential equation y" = i that satisfies y{0) = —2.

5. Determine wheiher each of the following series converges or diverges.
If they diverge, provide a reason. If they converge, find their sum.

= qn
a. (6 points) E 75
m=1
b. (6 points) ¥ [tan~"(n) —tan™"(n+1)]
n=0

6. Determine whether each of the following series converges or diverges. In addition, if the series converges,
determine whether the series will also converge absolutely. Justify your answer by quoting and applying
the appropriate test.

a. (6 points) i %;
A=l
(="

ninn

b. (6 points) J
A=}

. sinA

c. (6 pumls)-g‘m

7. a (5 points) Find the radius and interval of convergence of the power series,

= xo X i X'
Yo = st s Tt
=7 @k (24! 331 5.51 7.7

b. (5 points) Let f(x) be the function defined by the series above. Find f'(§).

Hinr: First relate the series of f'(x) 10 another well-known series.

8. (10 points) Sclve the differential equation y" —xy" — y = 0 with initial conditions y(0) = 1 and ¥ =12
by using power series. Your answer should be given in the form of a series.
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Directions: You may do the preblems in an i i

: ¥ order. Write your salut] -the
exam bosklet provided, labelling each one clearly. Caleulators are n:r:illzwd
nllhu:;m.']'hutmlﬂpuinlllﬂhlmlh!m ’

1. (10 points) Approximate [ r’dr using:
(&) the Trapescidal rule with n =4
(b) Simpson®s rule with a = 4.

2. (10 pointa) 5 s & solid whose base is a disk of radive 3. Cross-sections of
5 perpendicular io the base are squares. Find the volume of 5,

3. (15 peints) Find a power series solution to the differential squation

V== +p

4. (12 points)
(a) Find the McLaurin series of the funetion f{z] = 3%,

6. (15 points)
For each of the sequences below, if the sequence converges, find its limit,
ar if the sequence diverges briefly explain why it diverges.

n?
(s) -ILT- nl+3
(b) lim 25T

Ao 0t 4 1
1
() Bim —=13 2y
7. (20 pointa) Say whether each of the following serles absalutely converges,
converges, of diverges. Stale whatl lest you are using. Do not try Lo find
the sum of Lhe series.
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9. (20 points) Evaluate the integrals:
* 1
w )
ki P
® ) F=ne+n “
3
|i:}j; v — 27 ds
() f:’ln: de

10. (8 points) Find all values of a so that the following integral convesgen

[ o

11. (10 ponts) Tell whether each of the following integrals converges or di-
verges. Justify your answer.

=

® [

12. (10 points) Find the arc length of the arc given parametrically by the
equations

(i) = J‘: sin(6)dd

oli) = J£ " cos(6%)d6



