
E

Sin: Gradient field quien by Ef =E+
=(n)) = F ty +24. 2x=z

similarly.

=
sof=, ,

/



E

Eni SEGb) E(xy)= ye -x]
T

a SX
Then at (a ,b) , Fla,b) = 35 -at
and IF(a

,b))=fal=b

Zuplacodateros
,
mid

so is tangent
to the circle.

Jer



E

Gin : SF -Yds = (F(rt)) : 'Cldt .

C a

a) F() =( ,t ,+) . So (t) = (1 , 1, 1) ·

#(r(t)) = (tt , t . t , + ·t) = (t3 , +2, th] .

,

so /F↑ d) =Je ,
t · (1 , 4Ddt =S Stret = +)=

C



3) F())= (t,E, ti) .

So rict)=(1,2t, 4) .

# (r(t)) = (tt2, +2 t4
,
t -+Y) = (t3 ,S ,t5)

.

sofFYds =](t3 , to,t) · (1 ,24,443) at
C

= J(+2+7+ 4+z)dt =(y+++y+
0+ti))

=+ =T
2) C : Fy(t) = (0,0,0)++ ((1 , 1 ,0)- 20,0;0)) = (t ,+ , b) ., Oct 1

j() = (1 , 1,0) .



C4: =+(t) = (1, 1,0) ++ ((1 , (1)-(11,8)) = (1),0) ++(0, 0 ,1) = (14)
;

[tEl .
↑

x() = (0, 0 , 1) .

F(rs(t)) = (t- t,t .0 , tro) = (t2, 0 , 6).

↑ (Filt)) = (1 : 1 , 1 t , lit) = (1 ,+ ,+) ·

JFEds = JFrs(t)) . FCtdt + SECFy(t))FiCt)etC

= j'(t, 0,0) · (1 , 1 ,8)dt +]( ,t,+) = (0. 0 ,1dt
=Jedt+ j+dt = 3+3 +E = -+=
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Sn:

a Sxzdz = Fost ·zost)clost) = ScotsmitdtC

==Bost* =- (3))
3) Jxzdy= Fest ·zost)d(smt) =jestet

&

= -9 sait-sin(st))( =
4) Sexyzdz = Jost) Isnit) (-cost) decost)



= -estsitelt =(sm(4t)-4t))T



2

Sen: W=/F*ds =FFC)) -r'(t)et
z

'(t) = (-suit, cost , i) .

↑(r()) = (2suit, best , costsuit) .
Then W= &

*

(Isn't ,Jest , not + suit) · (suit, cost, :) de

=E2snirt +3 st ++st+Esuit)at



= 5 (3t +Suit + (15 suit-1)cost) =H



$2

CFC) = (t , 0) .

O <tel:xc(t) = (0) ++(0 ,x -(5)
= (1 , 0) + t(t , 1) = (1 -t , t) ,osts/

Git(t)= (0 , 1) ++ ((0, 0) - (0 ,))) = (0 , 1)+ +(0 ,- 1) = (0 , 1-t) , oxty
J(x -y)dx + (x+y)dy= j'(- 0)dt + (++odt) = z+) = 2
C

((x-y)dx + (xty) dy=St-t)dt+let



= ju-2tdt+ jdt = (t -++t)) = 1

J(-ydx + (xtydy=-H + (++)d(-t

= j(- ydt =(+ -t))=
So((x- y)dx+ (x+y)dy=11



#2

Sin : Fi= 2x* -By = M
=

2 xN
=y

FluxcfF, =May-Nex = S2(acost)dasmit) + 3 (asuit)dacost)
2t 250
=SLacostet +S-3Smirtdt
= 2ta-bia=F



F2= 2xy + (x-y)] .
= M=2x
,
N =

x zy
Flux of F2=Mdy- Ndx = (2(acost)d(asint) - Lacost-asmit)d(acost)

O

+costsmit -aswirt)at

=Ita2-? =t
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C3

C4
C2

C

C

a 9 : n(t) =( , -1) +t((, -1) -(- -1)) = (2+=1
,

-1) , 0xts)

ri(t) = (2 , 0) .
C2 : rz(t) = ( -1++(( , )) - (1-1) = (1 , 2 t- 1) , 02t = 1.



rict) = (0 , 2)·

3 : +z(t)= (1 , 1) ++ (zyD) - ( ,) = (1 -2t, 1) , 02ta/
rj(t) = (-2

,0) .

<: r4(t) = (1 , 1)++(( ), - 1) -() , ))) = ( ( ) +-2t)
,
Oste) ·

ruilt) = (0,-2).

Then circulation = /E .Fds = SE .Fds +/F -TdstdsC 4 22

+S
SFTds = J( , 2t-1-2) · (2,0)dt = j-2dt = -2 t) = -2.



C2Ha= (2t+4+
j

=2+4 = 2
.

/Fds = ((zt, + 2 -4t) ·-2dt=Sz+ftd
So JE .Yes = -2+2- 2+2 = 0.

C

b) C : r(t) = (2cst,2suit)
r(t) =E2snit, Zest) , Oct 25t



SofF*s =Jesuit, Lost+ 4suit) . (2suit , Lost) It
:

= Je suit +465t + fostsint) at
= (2sm(t)-2cos(2t)( = 0.

2) Let C be the circle xty= 1. Then r(t) = Crost, suit) , OxtIZE.
r'(t) = (suit, cost) ·

SEEds =Suit, cost+2 suit) . (-suit, cost)at
C D

=Sint+1st +Contest)dtz(dit-as(t)) = 0 ·

/.



5.2

: a) Ce print (x ,y) , distance to origin isquienbyy-o=y?
Take F(xy = -X* -y5 .

Then E points toward theorigin with
length IF1 the distence from (x , y) tithe origin.

b) Take F(x ,y)=T where
ThenF points toward the origin and

Gly+ City==
as required/



E

#n: r(x) = (x , f(x)) .

axxb
·

Then r'(x) = (1 , f'(x))
↑ points away from origin , so

#(x
,y) = exi+cyp for some constant

St.= =c =h.

=> F(x ,y)=+
Then

JEFds =Si) · (1 +'(x)dx



=+
Note that( = I (x+ (+(x)(4)

-*
(2x+ 2f(x) +)'(x)
=f(xf(x)
f(x))2

Son=
= k((b+ (f(b))) - (a + ()(a)(2)*) as required.


