MATH 142 (Section 501) University of South Carolina
Prof. Meade Fall 2003

Exam 4 Name: KQ\{

November 25, 2003 SS #:

Instructions:

1. There are a total of 3 problems (including the Extra Credit problem) on 5 pages. Check that
your copy of the exam has all of the problems.

2. All work must be shown to receive credit for a correct answer. (A brief description of your
logic is also acceptable.)

3. Questions that ask for power series can be answered either by providing an infinite sum or by
listing the first four terms with non-zero coefficients followed by an ellipsis (...).

4. Your answers must be written legibly in the space provided. You may use the back of a page
for additional space; please indicate clearly when you do so.

5. No calculators! If you believe you need to use a calculator you are doing something wrong!!

Problem Points Score
I g2
2 40
3 28
Total 100

Happy Thanksgiving!



1. (32 points)

(a) [8 points] Which of the following infinite series is a power series expansion for f(z) =
In(1 + z)?
Ezplain how you made your decision. X
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(b) [8 points| Use vour answer in (1a) to find the, %ue of f(w}( i £\t is ok to leave factorials
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(¢) [4 points] What is the interval of convergence of your answer in (1a)?
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(d) [8 points] Use your answ erin | (1a) to find the power series expansmn for g(z) = In(1— 43: )
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(e) [4 points] What is the radius of convergence of your answer in (1c)?*
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2. (36 points)

(a) [7 points] What are the power series expansions for € a;Ed e‘“’_"?
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(b) [7 points] Use your power series in (2a) to obtain the power series for sinh(z) = 3 (¢* — e™®).
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(¢) [4 points] What is the radius of convergence for the power series in (2b)i
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(d) [7 points] Use the power series in (2a) to obtain the power series for cosh(z) = 1(e®+e7)
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(e) [7 points] Use the power series in (2b) to obtain another power series for cosh(z)
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(f) [4 points] Should the answers to (2d) and (2e) agree or disagree? (Do they?)
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3. (28 points) In this problem three different approximations will be found for / L dz. The

plot and table on the following page will be useful at various times throughout thls problem.

(a) [6 points] Show that the error made when this integral is approximated by the Trapezoidal
Rule with 10 subintervals is small%r than 0.06.

NoOTE: Recall that E _ =g e ) for some value of ¢ between a and b.
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(b) [6 points] How large must n be to ensure that the Simpson’s (Parabolic) Rule approxi- ﬁ \
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(c) [6 points] Find the Ma(,laurm polynomial of order 3 for the 111tegrand of the integral.
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F®(c) for some value of ¢ between a and b.
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(d) [6 points] Use your answer in (3c) to approximate the definite integral. (Leave your
answer as a rational number.)
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(e) [4 pomts] Obtain a bound for the absolute value of the error, |Rs(x )| that is valid for
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(f) [4 points] Use the bound found in (3f) to estimate the error in the approgimation to the
definite integral found in (3d).
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40
10n?

36
8n?

a6
6n2

216
15n%

216
20n4

216
25n4

10
20
30
40
50
60
70
80
90
100

0.0360000
0.0090000
0.0040000
0.0022500
0.0014400
0.0010000
0.0007347
0.0005625
0.0004444
0.0003600

0.0450000
0.0112500
0.0050000
0.0028125
0.0018000
0.0012500
0.0009184
0.0007031
0.0005556
0.0004500

0.0600000
0.0150000
0.0066667
0.0037500
0.0024000
0.0016667
0.0012245
0.0009375
0.0007407
0.0006000

0.0014400
0.0000900
0.0000178
0.0000056
0.0000023
0.0000011
0.0000006
0.0000004
0.0000002
0.0000001

0.0010800
0.0000675
0.0000133
0.0000042
0.0000017
0.0000008
0.0000004
0.0000003
0.0000002
0.0000001

0.0008640
0.0000540
0.0000107
0.0000034
0.0000014
0.0000007
0.0000004
0.0000002
0.0000001
0.0000001




