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Sol: Since natural domain ofFis R ,
it is open and simply connected.

so it suffices to checkthat the PDEs in Cor9 of lecture notes are
satisfied .

S
M= exessy Then

M
= -exsiny, -exsiy

2LNetsi = y
=0 .

=0
SincEMC we verify thatis conservat,a



#3
So f(x,y,z) = Mysinz+C
for constant CER . /

: Need to find f s.t . If =F, it .

= yanz , E= xsiz=xz
f =Jysuizdx = xysinz + gly ,z) + C
and

y
= Xsnz +Eg = xiz -E0.

So f= xysinz +h(z)

ad= xyz+ = xyez = =0



B

inE,EHey
= arctan (xy) +g(y ,z) +C=

=> g
=f dy = arcsin(yz) + h(z) + Cz .

** h=Jedz = Muz +↳
So f(xyz) = arctan(xy) + arcsim(yz) +uz) + C for countant CERSo

(
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: Domain is open simply connected.
M= 2x

,
N = - y 5 , L=EItz2.

duh
So 2xx-ydy-dz is exact

so]2xdx-ydy-dz = f(3,3 ,1) -+(, 0,0) for some functionf
(0 ,0,0)

st . If = 2xxx-yidy- **dz



=2x , = -y,
f = (2xdx = x + g(y ,z) + 4

+ Eg = -y => g
= J - ydy = -zy3 +h(z) +C

- h= [dzz-Garotanz + C .

Sofyz) = X-by-4arotanzC ,
CER

SoJaxx-ydy-d = (3-f00=3- 133 -Paretan(1)

t



#3

Sin: Since fieldis conservative

= 20sy => f=J zessyda= 2xeosy +glyz + 4
of =-Exsiny+ =t = g

= ((y) + h(z)+Cby

=
so f(x ,yiz) = Excosy +Myl +Muzl+ C.

Integral = f( ,2)-f(0,2 , 1) =2MEX-20-
-M =Et
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Sin : f =Sixty -yz)dx= x -buy - Xyz + g(y ,z) + C

E = y - xz +y=- xz = 0.

So f = xty - xyz +h(z)+C.

E =

-xy+ = -

xy = = 0 .

= f(x, y,z)
= X
&

my- xyz +C .

o

Integral = f(2, 1, 1) - f(1 ,2 ,1) =2-2-Fenl)
+f)t



=. f=Sadx = en(x+y+z4) + g(y ,z) +C
* =0 .

so f = In(x=y
=
+zz) + h(z)+ 4

=+h=z = =
So f(x ,y,z)=M(x=+y+zz) +C .

Integral = f(2,2,2) -f(+ ,-1)= In (2+2+23) -In Al +CIR+(11)
=I 12-en3 =El
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Sin: Suffices to show F=+ is conservative

=: Mi +NJ + LE

↳Mr
E = -(x+y+z4

*
*2xz=

Since F is unservative
, integral is path-independent . /



&

↳3

: E= exly => f= J exhydx = ePlug + y(y ,z)+ C ,

=sizgsit
-> gafswizdz = ysunz + h(z) +C2

yaszth =yaz
8z

Sof(x ,y,z)
= eXenly) + ysinz+C.where8=F



↳3

Sin : a) -GMMX
1++z43 .

=> f= -GmMy*x=Gm + gyz +2

=GM =-M



So t
=GmM +ht

E =-z+=MO-z
z Gz

So f= Gu +C
.

z
b) at Pi Siyitzi , P2 ,Sty+z
so work done = f

:
Fds = f(52)-f(x) = GmM(in-5)·

P
,

/,


