APPM 2350 Summer 2005 Final Exam July 22, 2005 1

INSTRUCTIONS: Computers, calculators, books, notes, flying monkeys, etc. are not permitted.
Some (possibly) useful formulae are attached. Write your name, your instructor’s name, and the
color of your exam sheet on the front of your bluebook. Work all problems. Start each problem
on a new page. Show your work clearly, label your axes, and your final answer.
A correct answer with incorrect or no supporting work may receive no credit, while an incorrect
answer with relevant work may receive partial credit.

1. (20 points) Some Calc III questions that do not relate to each other.
(a) Find a unit vector orthogonal to A = 2i + k, B = —i + 2] — k.
(b) Find the parametric equation of a line through (2, —1,—3) and (0,2, —3).

(¢) Find an equation for the plane containing the point (0,—5,1) with a normal vector
44+ 7 — 2k.
(d) Sketch the following surfaces. Label the axes.

Ly +22=1 i,y =2 iii. f(z,y) =22+ y?

2. (10 points) Find the flux of F(x,y, z) = (z —y3)i+ (2y —sin(z))j+ (2% — 2)k out of the region
bounded by 22 +y? =3, 2 =0, and z = 1.

3. (15 points) Compute the work done by the force field F(x,y) = yi — xj acting on an object
as it moves along the path y = 2% — 1 from (0, —1) to (2,3).

4. (10 points) True or False. Write out the FULL WORD “True” if the statement is true or
“False” if the statement is false. No justification needed.

5. (10 points) Evaluate j{ [Ty — @) dz + [152 — sin(y> + 8y)] dy where C is the circle of radius
C
3 centered at the point (5, —7).
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6. (20 points) More Calc III questions that do not relate to each other.

(a) Match the vector-valued function with its graph. In each graph, t € [—m, 7].

i. r(t) = 6sin(mt)i +tj+ 6 cos(mt)k
ii. r(t) = sin®(t)i + sin?(t)j + cos(t)k
i, r(t) = (2 4+ )i+ (> +2)j+ (t — Dk

A c

(b) Find the limit of  lim < 5 :E
(zy)—(02) \y* +1

(c) Let f(x,y) =22ty + 32%y%. Find frz , fyy and foy.

> or explain why it does not exist.

(d) Let f(z,y) = 42 — y with z(u,v) = v?v + sin(u), and y(u, v) = 4v%. Find %

7. (15 points) Compute the circulation of F(x,y, z) = e*i + 4rz7+ 8y Sin(:n)fc around the curve
C given by the intersection of the hemisphere z = /5 — 22 — 32 and the plane z = 1.
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— Useful and interesting formulae —

projAB:<A'B>A d:M d:‘p*5.£

A-A |v| n|
dr v dT/ds dT/dt
T="-Y N-= - B=TxN
ds V| [dT/ds| _ |dT/dl] .
. dT| _ |v xa| . ~dB
Clds| V3 - ds

d
a=arT +ayN where ar = EM’ ay = k|v]* = y/|a]2 — a%

M
|E(x,y)| < 7(|$_$0|+|y_y0|)2 where |fmz|a|fmy|7|fyy| <M
of

y)
(0,0)

xry
(0.0) dy?
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Ox Tt By

y) = £(0,0
f(z,y) f(0,0) + ( 00 dy
ﬁ+_0ﬂ

N
2\ 0z 0,0) Ox0y

SRS (UARUA |
T Po y@y
Vf=AVyg g=0

M://Ré(w,y)dA Mx://Ryé(w,y)dA My://Rxd(x,y)dA

f)
(0,0)

x = rcos(h) r = psin(¢p) x = psin(¢p)cos(h)
y = rsin(f) z = pcos(9) y = psin(¢)sin(0)
z = z 6 = 0 z = pcos(f)

P2yt =p 2Py’ =12 = pPsin®(9)
dV = dxdydz = rdrdf dz = p?sin(¢) dp de db
— OVER —
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//Rf(w,y)dxdy:/R,f(w(u,v),y(u,v))]J(u,v)\dudv J(u,v) = 590 " Do du

//Vf(:n,y)dxdydz = // Vlf(:L"(U,U,w)ay(U,an),Z(U,U,w))IJ(u,v,w)|dudvdw

oz ox Oz
u v Qw
J(u,v,w) = % % g—g}
9z 0z 0Oz
ou Ov Ow

Vector identities: V x (Vf) =0, V- (VxF)=0

Work: /F-Tds = /F-dr:/de—l—Ndy
C C C

Flux: /F-nds = /Mdy—Ndw
C C

Surface area of surface given by f(x,y,z) =c: // do = // V7] dA
s rIVS Pl

LF .V

dA
Vf-pl

Flux of F through surface given by f(z,y,2) =c: // F -ndo = //
S R

Green’s Theorem:

Circulation = 7{F Tds—// (VxF) kdA = // <8N 8M> dA
0y
Flux = j{F-nds://V FdA = // <8M aN)alA
C

Stokes’s Theorem:
fF-dr:j{de—l—Ndy+sz:/ (VXxF) -ndo
C C S

Divergence Theorem of Gauss:

//SF-nda://DV-FdV



