Math 241 Final Exam
Spring 2003
University of Pennsylvania

May 1, 2003

No books, tables or calculators allowed. One 8 %2’’x11°’ sheet of notes is permitted. You
must show work to get credit. All questions are worth 10 points with no partial credit.
Circle the entire answer you deem correct. Write your information below; write your

name on every page.
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1) Which of the following are two solutions to the equation (z - 2)4 ==—

Q) o d£-£; d) 2+ and 2-i
i) \/5 '\/_2-
b) _2+em' and (_2+£J+£I C) 2+e3 2 and (2—_ Epten
2 2 2 2
= nif4 = ﬁ _ﬂ‘
c) 2+e and{ 2+ 2} . f 246" and g—%f

2) Evaluate r{_fdz where C is the circle of radius 3 centered at 0.

a) 2mi d) 18m
b) 6mi e) 0

e) 13 f) Does not exist



Name:

3)

4)

Suppose that Y a, (x—1)" is the Taylor series centered at 1 for the real valued
2 n=0

function f(x)= 1 Whichofthe following is true about the radius of

x*+2x+2
convergence R of this series?

a) R=0
e) R= J5
b R=1
) R=3
¢) R=+2
g) R isinfinite
d) R=2
+z : : : .
Evaluate J: dz where v 1s the circle centered at — with radius 1.
l1-cosz 2
a) 6mi d 0
b) 4ni e) —2ni

c) 2mi f) None of these.



Name:

2 do
5) Evaluate th lintegral | —.
) 2valy erea er L  le s
2n 2mi
e @ e
2 3 ) 3
2n 4m
b)) -— g —
) : ) 3
c) 2mi f) None of these.

6) Suppose that f(x) is periodic with period 4 and that for —2 <x <2 the function is
-x for -2<x<0

defined to be f(x) ={ e g - Which of the following is the coefficient
¥ ey

of cos3—7;E in the Fourier Series of f(x):

8 8
) - B g

8 8
b) — e
; n® - ? % *

8 f) None of these.
€) =

on



Name:

7) Suppose that a periodic function g(x) with period 2n is represented by the Fourier

- 1 1 : = : e
Series — ——| cosx+—cos3x+—cos5x+... |+| sinx——sin2x+—sin3x—... |.
4 e 9 25 2 :

Which of the following is the graph of g(x)?

il

NAC




Name:

8) Heat flow on a bar of length n is given by the partial differential equation
2
‘;—j = 22—? for 0<x<m and ¢ >0 with boundary conditions (0,¢) =u(mn,t)=0
X
x BwO<xaxjs
and initial conditions u(x,0) = / . Find the coefficient of
r-x for mf2<x<nx

e% sin 5x in the solution.

4 |
P !
" = "
1 4
b) — P .
) 25 ) On
9 1 f) None of these
25n

9) Which one of the following is a solution of the partial differential equation

2 2
_@_‘i=4g_‘2‘ where u(0,¢)=u(m,t)=0 forall ¢?
29

or’
a) e*cost d) (sin7x)e™
. S
b) 7% €) [51n~2—](cos3t)

c) (sin3x)(sin6r) f) [coss?x](sinSt)



Name:

2 2
10) Suppose that u(x, y) satisfies Laplace’s equation Viu= 271: - 6_;: =0 on the

rectangle 0 <x <1,0< y <2 satisfying the boundary conditions

u(x,0)=u(x,2)=u(0,y)=0 and u(1,y)=sin3n y. Find u(-;-,%}

(631:;’2 _e—31:,|"2)

(eJ:r _e—lﬂ')

b) 8311:;"2 _8-3‘1:1."2

a) d 1

e 0

f) None of these.

C) el’-n il e—Bft

Z

3

11) The Laurent Series for the function :
Z P—

valid on the annulus %<|z—1|<1 2l

a)

b)

€) 3(21_1) —%(z—l)—%(z—l)2 +...

f) None of these.



Name:

12) For the Fourier Series for the function f(x)=sin* x, which of the following is true?

LY

a) a,=b=0,q, =—%,a3 =1

b) all coefficients a, are zero.

c) a,= v%,a4 = %, and all coefficients b, are zero.
1 1 .

d) a,=—,a,=-—, and all coefficients b, are zero.
2

1 \
e) a,=a,= rt and all other coefficients are zero.

f) None of the above.

13) For the region which is the interior of the circle or radius 3 with center at 0, a

complex function is defined by f(z)= 2~1— Ma"w, where y is the boundary of

maTw—2z

the region. Then at z = % A

o Aol FORYOR
i

n r(1)-r(1)-o () arenoto
|

2

0 A2)-r{l)eo {2 et

f) None of these



Name:

14) The vibrations of a certain string of length n satisfy the partial differential equation
’u 0u

P e have the geometric boundary conditions u(0,7) =u(m,t)=0 forall ¢,

and satisfy the initial conditions u(x,0) =0 for all x, and @(x, 0) =sinx. Then

ot
T ).
u| —,— | is:
(2 3)

NE) d 0

a) —7
. £ e) J3
2
1 ) 3
¢) —
2

15) For the function defined by f (x) =ix, for 0 <x < 2n , extended to be 2n -periodic,
the complex Fourier Series is:

) &+ 3 (™) &) it -3 — (™)
r=g =g

b) in +i e e) in wi—l—(e"“ ""“)
=t e k

N S XY
c) m—ZF(e*"—e m) f) None of these.



Name:

2
16) The value of the integral .E - df is

: 1+x
a) TC‘\/-Z_ d) E

2
b T2
) 5 €) 2n2
c) ch f) =

17) The sum of the power series 2n+1)z*" , valid for |z| <1, is the function...
p

n=0

z? 1+ 2°
5 2 § =
i (1-2°)

2

z
b R
) 1+22 e) ok ;
(1+zz)

2

5 1+z

1-2° f) None of these.

10



18) The value of the 1ntegral CL ({cosz)d . , where C is
2
a) vﬂ d) £
4 2
J2 1
— g) —-—
b e
V2 e
c) —— 2
2
19) The residue of the function : : at z=11s
z-1)(z* -1)
2 1
a) — &
) 3 ) 3
b) 2 e) 0
3
1 f) None of these.
c) -




12
Name:

20) Two values of (\E )i are:

a) ( cos(log2)+zs1n(log2)) and e*" (cos(10g2)+isin(log2))

b) [cos lIog +z‘sin{%log2D and e {cos[%log2)+isin[%log2n
c) —lo +fsin(llog2) and e cos(l lo 2J+isin(llo 2)
2 e 2 2 . 2 .

d) (cos(log2)+isin(log2)) and €' (cos(log2)+isin(log2))

é) e [cos[%log2}+z’sin(%logZD and e’ [cos[%logQ]ﬂ‘sin[%logZB

f) None of these.

l\.‘l

b



