MAT 367 Exam I

Instructions:

e Place your name on all of the pages.

Name

e Do all of your work in this booklet. Do not tear off any sheets.
e  Show all of your steps in the problems for full credit.
e Be clear and neat in your work. Any illegible work, or scribbling in the margins, will not be

graded.

e Putabox around your answers when appropriate.

e If you need more space, you may use the back of a page and write On back of page # in the
problem space or the attached blank sheets. No other scratch paper is allowed.

Try to answer as many problems as possible. Provide as much information as possible. Show
sufficient work or rationale for full credit. Remember that some problems may require less work than

brute force methods.

If you are stuck, or running out of time, indicate as completely as possible, the methods and steps you
would take to tackle the problem. Also, indicate any relevant information that you would use.

Pace yourself — do not spend more than 15 minutes per page on your first pass.

Pay attention to the point distribution. Not all problems have the same weight.

Page Pts Score
1 16
2 16
3 16
4 12
Total 60

1

Bonus: Sum the series

Qn+)2n-1)
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1. (6 pts) Find the limit of each sequence, {a,},as n — o, showing your work.

5n* =3n’
a. a =

" 6n° ++/3n° +4n°

2
b. a :_lnén )—i—\/” 2n!
n

n

n
( j
" n 3

2. (3 pts) Find the sum of the series Z(—l)” l

2n-1
n=0 3

3. (4 pts) Do the following:
a. In the expansion of (4x—5y)° what is the numerical coefficient of x’y”?

b. Use Euler’s formula to write e 2>*® in the form a +bi for a and b exact

real numbers (and without trigonometric functions).

V1+x° —lx2 -1
4. (3 pts) Determine the order [ O(x?)] of f(x)= - 2 5 as x > 0.
(sinx —x)
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5. (6 pts) Determine if the following series diverge, converge absolutely, or converge
conditionally. Show how you reached your conclusion and state the test used.

= 3n+1

nzz; 2n

=\ COS NTT
b.

,,Z(:)\/n+1

© n_2

6. (2 pts) What does it mean to say f(x) and g(x) are orthogonal for a <x<h?

7. (8 pts) Find the interval of convergence, radius of convergence, and sum of each

series.
a. f(x)=>3" (x?_zj . Interval Radius
n=0
< n
b. g(x)= (-D""'=x".  Interval Radius
3

n=1
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8. (9 pts) Find the Taylor series expansion for the following about the given point. If
you cannot write the general form, then provide the first three nonzero terms of the
expansion. In each case give the interval of convergence.

a. f(x)=xcosx,x=0.

b. f(x)zlnxm,x:l.
c. f(x)= ! x=2
' 2x+1 '

9. (3 pts) Compute (1.03)** to four digits without using a calculator.

10. (4 pts) Determine the Fourier coefficients: f(x) =3+ 5sin2x +3cos6x —2cos’ 3x,
x €[0,2x], without doing any integration.
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. x, O<x<rx
11. (12 pts) Consider f(x)= .
0, 7<x<2rx
a. Sketch what you would expect for the Fourier trigonometric series on the

interval -4z < x < 4r.
T?

-4mw -3m -2m @ OJ n 2m 3n 4x

X

-

b. What is the period of this periodic extension?
c. Sketch the odd periodic extension of this function on the interval
—Ar<x<4r.
E :|

-4 -3;w -2/ - 'DJ T 2m 3m 4rm

X

-

d. What is the period of the odd periodic extension?
e. Find the Fourier series representation of f(x).

f. Find the Fourier cosine series representation of f(x).
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Extra Space




