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Math 233: Fall 2007

Discussion of the Final Exam

Reviews Sessions: No information yet but | hope to have some next week.

The Final Exam:

» The exam is Friday, December 14, 3:30 to 5:30 PM. The room assignments are
different from the earlier exams. Room and seat assignments will be available that day
through www.math.wustl.edu/seatlookup.

¢ The questions on the final exam will be based on the material in Chapters 12, 13, and 14.
However to do those questions you need material from Chapters 10 and 11, In particular
you should have a working knowledge of the material in Sections 10.1, 10.2, 10.3, 10.4,
10.5, 11.1, 11.2, and 11.3. There will be no questions on the material in 10.6, 11.4, 11.5,
and 11.6.

» The exam will have 5 true false questions and 14 multiple choice questions. There will be
no free response, hand graded, questions.

e You may bring a 3 X 5 index card with notes.

« A copy of formulas on the reverse of this sheet will be included with the exam.

« If you need any of the formulas for moments they will be given. You should know how to
compute mass and average value.

Grades: This is the text that is on the general information sheet. It still applies.

Your numerical grade for the course will be the average of your homework grade, your three
midterm grades and your final grade. If it is to your advantage your final grade will first be used
to replace your lowest midterm grade.

Letter grades will be

90—100 A
80—89 B
65—79 C
50—64 D

Pluses and minuses will be used; the details will be decided by the instructor at the end of the
semester.
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VECTOR OPERATOR FORMULAS {CARTESIAN FORM)

Formulas for Grad, Div, Curl, and the Laplacian

Cartesian (x, ¥, 2)

i, j, and ke are unit vectors
in the directions of
increasing x, y, and z.

M, N, ond P are the
scalar components of
F{x, y, 2) in these
directions.

af, af,  of

Gragient | Vi =g i+ Ty + m_n

IHvergence | V-F = 5~ 3 = + 5

The Fundamental Theorem of Eine Inteqrals

1. Let F = Mi + Nj + Pk be a vector field whose components are
continupus throughout an open connected region D in space. Then
there exists a differentiable function f such that

_ef, of af
F=Vf=3it 505k
if aud only i for all points 4 and B in D the value of fi T -drisinde-
pendent of the path joining A to Bin D.

2. Ifthe intepral is independent of the path from 4 to B, its value is

B
h F-dr = f(B) — fl4}.

Curl YXEF=|— 37 3

Laplacinn | Vf==5+ 5+ -3

Vector Triple Products
faxv)w=(v* wien={(wXu)v
uX (v X w =(uwv- (u-v)w

Vector Identities

1n the identities here, f and g ure differentinble scalar functions, ¥, Fi,

constants,
VX (V=10
Vifg) = fVz + g¥f

V(gF) =gV -F+ Vg-F
VX (gF)=gVXF+ Ve X F

V- (ay + bEy) = aV-Fy + 6V Fa
d_xﬁnﬁ_nm.wm.uvﬂndvnﬁ_.T&dXHu

(F,+ Fy) = (F; V)F2 + (F2- VI +
F anxq~u+5x2xm;

Graen's Theorem and Its Generalization to Three Dimensions

q?;_&n\x\q.q&

C

[[ronio= [[f 520

5 D

Normal form of Green'’s Theorem:
Divergence Theorem:

Tangential form of Green's Theorem: ,*.m...&. = \\. VX Fekdd
C i

feote= [[ 7xrmie

cC §

Stokes' Theorem:

Coordinate Conversion Formulas

CYLINDRICAL TG SPHERICAL TO SPHERICALTO
RECTANGULAR RECTANGULAR CYLINDRICAL
¢ = reos x = psindrcosd r=psnd
y=rsinf y = psingsinf z= peose
=z z = pcose¢ g=8
Corresponding formulas for 4V in triple integrals:
dV = dx dy dz
= dzrdrdf
= p"sin¢ dp dep dd

d.:.ﬂ_ XHNMHH_.H.QUAH_._ |m._.4vnﬁ_.m

VX (F XF)= (Fa-V)F — (F-V)F; +
(V-Fa)F; — (V- Fi)F2

(VX TF) % T =(FVF IWQE.E

and Ty are differentiable vector fields, and a and b are

VX (VXF)=¥V(V-F)— (V-VIF = V(V-F) -~

In the next section we offer a more general procedure for determining 47 in

enl and sphercal coordinates. The results, of course, will be the same.



