
F253 Calculus III: Quiz 10 November 30, 2022

Name:
1. The following vector field is conservative:

F = hyez, xez � z, xyez � yi

a) Find a potential function for F.

b) Doing very little work, compute
R
C F · dR where C is the straight line from the point

h1, 1, 0i to the point h0, 1, 2i.

Solutions

af
Ex

=yzE =f(x,yz) =xyez + h(y,z)

b=xeE-z = xez +ch =xeE- z

=T G= -z

=) = - zy +g(z)

A =xyet-y =

x xyeE - y + g'(z) =xyeE-y

= g((z)=0 =g =c(c=0>
e.g.)

f(xz) =xyeF- yz

Ford. Then of Line Integrals:

(2Fdr = f(0,1,2) - f(1))
= (0 - 12) - (1.1.2 - 1.0)
=- 3
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2. Recall that Green’s Theorem states that for any curve C traversing the boundary (coun-
terclockwise) of a simply connected regionD

Z

C
P dx + Q dy =
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Use Green’s theorem to compute the line integral
R
C xy dx + (x � y) dy where C is the

boundary of the region lying between the line y = 0 and the graph of y = 4� x2, oriented
counterclockwise. For full credit, your solution must employ Green’s Theorem.

2

P =xy,Q =x-

y

Py =x,Qx=

ofS -P,+exdr=SYSOExtidyt
=63 - 4x +x3 +4 -xidx
-S.4-x2dx (by symmetry

= 4x -53k=(8 - 5) - (8 +5)
= 2(8 - B) =32
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Assomoy

y =
x2
hinted by diagram,

us

r

& --

- P =

- x,Qx =1

HS - xdA =gf "D-rcos
rod

= gj3-ricosdrdf
- FEcosot
=6" 2-Ecostd
= 2π - 108)
=W


