|MaTH 231 MissioN 7 |

Copying answers and steps is strictly forbidden. Evidence of copying results in zero for copied and
copier. Working together is encouraged, share ideas not calculations. Explain your steps. This sheet
must be printed and attached to your assignment as a cover sheet. The calculations and answers should

be written neatly on one-side of paper which is attached and neatly stapled in the upper left corner.
Box your answers where appropriate. Please do not fold. Thanks!

Problem 121 Your signature below indicates you have:

(a.) I have read §7.1 — 7.5 of Cook: :
(b.) Thave attempted homeworks from Salas and Hille as listed below:

The following homeworks from the text are good rudimentary skill problems. These are

not collected or graded. However, they are all usually odd problems thus there are answers
given within Salas, Hille and Etgen's text:

§17.1 #'s 8, 7, 11, 15, 21, 27
§17.2 #'s 3,5,9, 17, 25

§17.3 &5 1,9

§ 17.4 #'s 9, 11, 21, 29, 33

§17.5 #'s 1, 5, 7, 11, 15, 17, 21, 31
§17.8 #s 1, 5, 9, 13, 14.

Problem 122 Let F(z,y,2) = (e —y, 2 + cos(y), 3) calculate V+ F and V x F.

Problem 123 Suppose the charge density along a wire is given by A(z,y, 2) = bx? + ¢ for constants b
and c. Furthermore, the wire follows the path C with parametric equations = Rcost,
y = Rsint and z = mt for constants m, R and 0 < ¢ < 2. Find the net charge on C by
calculating the integral with respect to arclength fc Ads.

Problem 124 Let C be the non-linear helix with parametric equations z = 2cost, y = 2sint z = 2 for
0 <t < 27. Calculate f F « dF where ﬁ(:r, ¥,2) =(z, y, > +y* + 2)
¢

Problem 125 Suppose f

Fedi =1 and f
(85}

C2
follows the same set of points as Cy and Cs. Calculate j Fodr
c

F+df =2. Let C be the path from P to M to Q which




Problem 126 Calculate f F «dF where F(z,y) = {y, z +) and C = C, U C, U C3 U, is pictured
c
below and has corners at (0,0), (4,0), (4,1) and (0, 1):
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Accomplish this task by calculating the line integrals of F on 1, Cs, Cs, C separately.

Problem 127 Let I = (¢ + p%)}¢ where I use the spherical coordinate system. Let C be the curve of
intersection of & = 7/4 and p = 2 oriented to travel in the direction of decreasing z.

Calculate / F.dr.
C

Problem 128 Let C be a path from (0,1) to (2,3). Calculate / (1 + z)dz + (2 + y)dy.
&

Problem 129 Find the work done by the force F‘(a;,y,z) = (y + a%,x,2%) on a mass as it moves from
(0,0,0) to (1,2,3).

Problem 130 Find % such that f ydz + kzdy gives the area of the simple, positively oriented region
an
R with boundary 011

Problem 131 Let D be the unit disk D = {(z,y) | 2° + * < 7 }. Calculate

/]D (8% [zsin(z® +y?)] - 't‘:)% [y2sin(a® + yz)]> A

Problem 132 Let C be the square with vertices (0, 0), (1,0), (1,1), and (0, 1) (oriented counter-clockwise).
Compute the line integral: [ y*dz + 2* dy two ways. First, compute the integral directly

;s s PG
by parameterizing each side of the square. Then, compute the answer again using Green’s
Theorem.

Problem 133 Let C be the boundary of the region R bounded above by y = z and below by y = 2% — 2z.
Calculate jtg 3zy dz + 227 dy by application of Green’s Theorem.
C F

Problem 134 Determine if the vector fields below are conservative. Find potential functions where
possible.

(a.) F(z,y) = (2z - sin(z + y?), —2ysin(z + y?))

(b)) Flz,y) = (—y,2)
(¢.) Fy,2) = (z+ 3",y + 2%



Problem 135

Problem 136

Problem 137
Problem 138

Problem 139

Problem 140

Let F = (0,0, —myg) where m, g are positive constants and suppose F ;= —bT where v is
your speed and b is a constant and T is the unit-vector which points along the tangential
direction of the path. This is a simple model of the force of kinetic friction, it just
acts opposite your motion. Find the work done by F = F as you travel up the helix
7(t) = (Rcos(t), Rsin(z),t) for 0 <t < 4.

A vector field F gives a specific vector 13(:::, Yy, z) for each point (z,y, 2) in the domain of
F. An integral curve or flow line of I is a path ¢ — 7(t) for which F(7(t)) = ¥ along

each ¢ in the domain of the path. In particular, if F = {P,Q, R) and 7 = (z,y,z) then
the integral curve must solve:

dx _dy _dz
P=% @=% =g

where P,Q, R are evaluated at (z(t),y(t), z(t)). Find the integral curves of the vector
fields:

(a.) @(:c,'a ,2) = (a, b, c) where a,b, c are constants,

(b.) F(z,y,2) = (-, z, 1).

To solve the differential equations which arise in part (b.) here, you want to eliminate
all but one dependent variable (these are z,y, z here) and solve the resulting ordinary

differential equation. See §18.3 of Salas and Hille for the formulas, or ask me once you get
the differential equations set-up.

Prove Proposition 7.2.4 part (#:z.)

Green’s Theorem: complete the proof by showing the details for part II. (see page 362).

Suppose we are given f Fedi=1and F.di = —3. Calculate f F .« dF given that F
o] C2 (o]

is conservative (locally) on the domain between C and the curves Cy, Cs. Is F conservative
on R?*? Explain.

o B

Suppose F(z,, z) = {y, %, 3) and suppose S is the surface parametrized by
7u,v) = (u, 3+v,2 —u?) for (u,v) € [0,1] x [0,1]. Calculate the flux of F through S.

That is, calculate f f F.dS.
S




S-ULU’NGN’ 7o W!ff(dl\f ?

Fo (e, x4 cor%, 3

=4 %[e?‘.dua) + 5%(}(1-&; (”J)) # %(3) = (ex__ "’_'-”Mﬂ

<7-
UxE = < 2 (3) = 9, x#osy) 92 (=) =3, (3], Iy lxwory) -3y (e"-*a)>

T

WE = < 0,0,1+) - |UxF=23%
iP:as) X (x9,2) = bx?+ CL93
C: x = Rer X dx = ~Rsind
" { oy = Ruint JY = Rocitdt
Z2 = mt d2 = mdft
o< t= 2

= ﬁx"’-.ﬁd%lﬂ_dzzl = (Rz_rin‘d' + Ricorh +ml)ou'l =W G{ZL
jZd.r =f [ wa;f} + ¢ (Riint) j\/ﬁ +m* ol

= bR [R¢m* /Wﬂtoﬁ + C RRSm? nx‘cﬂz"
= I bA \/71’2+m’

Rﬁmrk‘.
27 LT 2T -
[sintdt = [(1-cor't) skt [ttt = | sttt
(7 0‘ , 0 J‘o oy
j, (1= u®)(-du) L /01 df
= O. = 5 [an)



x = 3at  —> O = -dsintdt
W o= Asink —— 99 = St dt
L et ?C)(x‘:jfa.—?jgx,%,xl+‘a‘+—z> and L{?.a(F;

SO ol , 2 ; ot
& F-dr = S (20‘.1*’ 'Znni‘l H+% >°<—ajlni‘} Q(DI*, 9*)
0

. SZT‘_[&WJraJ&\ u.ri) + Efc-!r'&kg]df
- XW [%}ca-af]di

- ("fiz"' _é_i_'-{)/:ﬂ'

=[v s+ 3C1)" )

=gm® + 377

=1+ )

P

¢

(Gwen SCE dr =] and yCZEdF =2

Lot Cobe pudh Fom P o M 1 Q bmed by GUEG)
We tan  Calewleds

S E.dr = | E-d?—l—j E-df

c i .



(o1 Cl
) (41) C=cqug uGud,

CRBCL F=<a, xv9Y
C (4,0)
Cl

¢, 0
—_— —_— C-p
|, Fodi = [ F (e (o “f)}' Ky [ffpmmﬁ?«ﬂ
2 (8] . (:-a
= [ F(4y1-4)- (o0t Bl = (41)+£€0 1
‘: | For ostsy
= [ = (y+0-4))dt
0
—:_Lr(/_f_‘SJC&L C
_o _|=9 1=
= L-s=L-2 =/
G

3 0
| Fdt = [ Flo9) Gay
= j'{ﬂi»l{))d‘@
= ' Yy
oy &

T (=

Gream's TK™ Chech ?wch

” 2 (xr)= 2 (0) o= | f(l

!l

S Wox + (x+9)d
2R

—22R = Cuv CLU‘C3UCu; oha

H- T +0+4 £ o



in SPLericc—o frme.
oriended ™ olire chin OF

AN
pad)d (ot b dicehe
of decf&o-f\‘f\(a ?5/)

A T2 + )

= [r*+ 8T)
C [D‘l) —> (2,3) O{W{'MLr V\O”' 6!\/9; Q" fve 7
i

(1+x ) dx + (2+9)d 5 V(x+txT+y(2)+ L ) - dF
)I‘T(’
I

- (><+3<—4-2‘9+ Lg)/
o)1) ,xﬂt@raé
:[2+%{"+6+£‘ ‘[O’LMH%
= o+ 1-2=
= lo+ L

|
B



m /:_ (x4, 2) <%+x ><723> = V(xgnt.;,—xi—t‘r%")
R S

(1,2,3) ly3,3) - g v
/ﬂ\u\.& S F.df = J VU-dr = U (1.3,3) - —U-(ofof'd)
(0,0,0) %R — [ 3 -{—--‘_‘ST[l):,"'l"h!l‘(.3)Ll
= 2+g+ &

PROJ Find fi such Ahat f%m/{xo/zt il

4\2 A e an R w/\oxu R e “”’”/D{B cannzz/%eq/ /Mfl?é\/étj
ol lended F&alﬂn with  9R

J Wdx + lex d) = H(%(kx] - %(w)}dﬂ
IR R

= [ k—1)dn
= (k1) ]]dB

-1 ) w;»LR] =

Pi3r) ket D = {(x9) | x™9°= ],
If (%{XSI}\(XH'V‘)J _ %[%Lﬂ'ﬂ [)(t'l"{zj}) dp = -

D
T S Wrsin (xBY)dx + XSin (x3y?)dY

20

o O
= 5T sin ) sip ] d (Weu] + {4 6 5ip A7) d ({7506
= [0)



Pi3a
CREESIR C: dF = <dy B

Clx) = <%, 0> , 0=xs|

Cy , -
Cas Tl4)= <y, 0595
aF = o

o) ¢ e - aF o o, o)
‘ ~C: Px) =<x, 1>, o £Xsl

Fxu)= <%z! Xz> dr = <dx, o
~Cyt T() =<0,90, os4dl

dff = <o, 4%

fﬁ-dﬁ' :f’(o/x‘). <Jy@)+£<‘9jl).<o,d@) =5

c

1
S [l xeConsy = <4y0> oD

= (" Odx+[dy - [ldx = [0 9
- &4 o)
Jac oty = [[["( 26 - 5 () dode
c=2R j-;if;t (ZX'—'Z‘Q) dxdy-
= [exdx 'y - J‘wdvj’dx

I

= L-—-k

- [©)



(PIBBJ Le:f R be bdw\f\M &9, 7 =X and w

(al cdete 3g 3xy dx + X dy  Ae = 2R 9 = X(x-2)
=
0 €£X = 3
K : s
X%-2x €49 £ X
i 3xydx+ 2%y = “ {;—3— 2x%) 3ng ]dﬂ N,:h'a X=Xx%-2x
R> F; e xt-3x = x(x-2)= 0
- J J (L[X - 3X) A9 dx Hina 0=x23 he R
0 ¥xtix

il

i
Caeee) C —)

i
w
™~
-*J
g —
]
oo

3
= u(y-q) = T

5 — oF o]
Pt ) For Flx)= ChQy we hove F=0f = 3 -38
(6\..) F':= <'?.X — Sin (KfLG’L.) > — 2% Sin (X+L31)>
I T~
P &)
% = -2t (x49') ¢ -"L)a—% = m2y wrlxy?)
O(;,_gerwe/
%ix = Ix — Sm(x+9") = ‘F(xﬁ]: X+ @;(X-:—lgz')—{-c (9)
%% = —2ydn (xtet]= 2 2 (x4 cu lxay®) + = =dgai (xw‘/f-ﬁ

g

-

|

G 2 ' /
5 =0 . | F(x,vg) = X% c::,r(x,u‘g?’}qf—Cl

o




[P134_cndmved ]
(b.) ’::<j1f_> 35.—.—! vi. o2l & F#F UL

PoQ For Jorme 'ﬁ\d(‘:(
(c.) F?{'glz): <2+%1)‘9+23> :<% > (if Suck £
extrt s «o

lqu.._,c V)

._'E] 3[2-{-"3‘, = l }
2z [p3] " o2

3 fhor If ot F =y
2 (%) -3ee)-1 | T TR

’.‘?l(_ - Z2+9° = ’I(\[‘Q,z):: %2-{-%‘@3_{_(‘{8)

249
=iz D flaz) =gz 324Gy

—

02
We b [flaz) - ve gy 2

R emorh : (an 9/(/&0’ Ahe answe,s b (&) and (C‘/

and %cl\ o(awﬁ[z —C’/ne,ok m; #VLCJJ mu.c/\ A‘,?L‘y
/ﬂ«fw\ ﬂ.ez derzwuﬁ}n_r Llve sAew~n Af'/e_

[Pi135] "‘{71_: arid F= <o, Jasi P "V<m32)

C = { Rcu:k, Rsink, £ = %——-(-Rf""i, RCGJX'/ 1>
— ! - Raak Rc.aii'{[)_ Nete C: (R,0 o)

X(t"—:{: {"?)odfi o S F:[, C.lr —_ SV[W\-Q%)

j LT ). (T T ) - mgi*/

—_-—bju (Rie ' M — ATTMY-
= |- 4 bR = YTmg )
—— ¢

- (a(clcna/ﬂ) Ec‘

)




Ay 4z
(@) <a,6>=S% % L2
= (X,+at  BHbE, 2 +ct) =X 9,20

oo [Fo) = (x,9,2) +1 <ab>]  (lhes iy
Ca b c>
p{r?coﬁpn/

() (8, R,%>=<9,%, 1

o(d'f —-9 x= Ror(t+4) ) Gou CMA
*13 — a e‘LJI chec
dﬁ& = X 9= Ranld19) /mea rolve %

%7( | = 7 = 2.+ ¢

[F(*) = (R (£+¢), Rin(£+ &) | 2,4 4D ) [/“/"X/

Noh'e : il .J'au’rj Yo coud M ".J(Jf' A-‘.’-//b vA -/'“/VH:\J é}

Ux(Fxg), = 2. (@ FxE);) €y

(!
M
=
m
re
3
al
%
%
mT]
3(73
—_

P Lm
= —22: e;kécﬂm’a FG ]
ey Aym
= Z (Shlglm SLR §km}(@ F G -I-FDG)]
= 2 Skiglm(g l—) Tgﬂé-' gl ) :— m

| o



= -~ 28 _
PI3a] Nohw, F=9¢ = 2028 = [[(%-Zlh= o0
R
T huy Grents Th™ foe 2R = Cuqu(—f.‘,_} lgl'e.(a(d
_ /

—_—

— . 2
Ncwu F s f_i{- (_an_ref(/a—hu'f oA /}2 Sin Ce %
[/\ 'I'Ca/f/..a_p Nam.ﬂc! C; and C?__ Are Nan 2ero. I;,C
[}-‘ - V{ wf% C} 44\"‘" J; /.—:-d{f—\ = 0 , )/e,‘/"/ I’TL l:/' f\:f{l‘_
[Plao] 7

avy=<u, 3+v, 2-0%)

—
-

/

AF -

e | (9] - — ~ ~ "
" < ’ T N (uy) = (X.—ZME)X‘Q
1’: = & C , O>

)
<

= <2u, 0, 1D
F(Flav) = Fu, 3+v, 2-wt) | Flve = <oxt 9
— <'3+V! U.Z/ 3>

Thoas, E (Fa)- Ny = B+v)(24) + 0 + 3 = 6u+2uv+3

([ Frdf = [ Gu e 2uv +3 )duiy
$ o 0
= J[ @uduf'dv + ajfuduflvctv + 3Z/0‘“ éW

= 3)0) + 2 (=) + 30

:'3+l/7_,+3



P132) Veed b show [[ Smdh = [QdY
R oR
R: 9(9)cx =8.(9) ad c=Fy=d

Ca
R=¢vu(-4)

C

[

C,: r=<%0M),49>
c<sy=d

gC, : F;m) = <°~9ll“3), Y>>
c =4 sd

919) °%

J : d
= |7 Qlam, )4 —[ Q(9,04] y)dy
= [ ads - [ Qdy
c, 5
= | Qdy + [Qdy
c, ~C,

= Q dy
J\Cl U("CL}

= jaRQoL‘a



