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Math 5C - Final Exam

March 21, 2007

Instructions:

e This exam consists of 9 problems, totaling 110 points, although it is out of 100 points.

e You must show all your work and fully justify your answers in order to recieve full
credit. Partial credit will be given for work that is relevant and correct. You may leave
your answers in unsimplified form, unless the problem asks you to simplify.

e No books or calculators are allowed You may use one two-sided page of notes.

e Write your answers on the test itself, in the space alotted. You may attach additional
pages if necessary.
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1. (10 pts) Let S be the surface consisting of the top half of the sphere 22 + % + 22 =4
of radius 2 (z > 0), and the disk 2°® + y* = 4 in the zy-plane, oriented with the outer
normal n. If F(z,y, z) = %1 — 2yzj + 2%k, use the Divergence Theorem to express
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as a triple integral in spherical coordinates. (DO NOT evaluate this integrall)
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2. (15 pts) Use Stokes’ Theorem to compute j{

z°dy, where ' is the curve given by
o

z(t) = cost
r{t) = ¢ y(t) =sint for 0 <t <2
z(t) = cost +sint
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3. (15 pts) Do the series below converge or diverge? Justify your answers.
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4. (10 pts) Determine all values of z for which the series Z Jnw CODVEIEES

n=1
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5. (10 pts) Show that the series Z )1 converges uniformly on the interval {1, /e
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6. (15 pts) Find the Maclaurin series for f(z) = sin®z. (Hint: Use the identity 2sinzcosz =
sin{2z).)

L'00 = Lsmx wasx = S (2x).
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7. (10 pts) Find the Fourier series for the function f(z) = { (1)’ g B 78 f i § ?r &
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8. {10 pts) Use the previous question (or other methods) to find the Fourier series for

(z) = m4x, if —r<e<0
G\L) = m, if OD<z<w’
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9. (15 pts) Find the solution u{z,t) of the wave equation

8*u 8u _
ot? dx2

subject to the boundary conditions u(0,t) = u(m,t) = 0, and with initial displacement
and velocity given by

0,

u(z,0) = sinz — 2sin(3z) and %?(55,0) = 3 sin(2z).

Twa obgw\exo&\ Sabvndew hey e f@wr-w\,

WX £) % T St [otm SBAGE) + Rn oBlaat) |

[

WA Bs ™ EQor e Sing eeflicient of  Tou. Disp.

= Cflidient o Sthx) W Foumier Sing Sori@)
S T N 1%\‘«\&%)()
- ﬁ!:l) 13},‘:”-—'2._' PO leo-&f—mfﬂﬂ

ol **(C)R% eea~X u-?L— Ln(nx) v ik, \/ei&u%-sl) /\(m\”

LY. = Y Siw )
= B 2 . 1 1 =D oM
=y ey T 5T o w Cor Ter

Smee oxd9 = 3, Y Sorey fer Uy )
L;-QJ-—QWM '

UXEN= SR B, I8 + St (2x) - ¢ smlot)
+ St (ax)- By Los(g)

= \ SwWx: Cas(3t) + L st(2xds ()~ 51 (3x) w.,(ﬁtﬂ

| WO

10



