MATH 253 Name: _S0LuTonS
Quiz 9 Due at 11:59 pm on April 12.

Instructions: (10 points total — 5 pts each) Show all work for credit. You may use your book, but no other

resource. GS: Scan THREE pages for your solutions.
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1. Consider the two dimensional vector field

F(z,y) = <ewy(y sin(z) + cos(x)), ze™ sin(z) + i > |
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defined on all of 2. "r\a‘—?'? lre -~ ¥,

(a) Prove that F is conservative, then find its potential function f(z,7).
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(b) Letting C be the line segment joining (0,1) to the point (0, %), compute the line integral ‘Z F - dr.
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2. In this problem you will show that the line integral

fF-dr=2:rr
C

for the vector field F(z,y) = < 5{—%;, 5%:;) and C any positively oriented simple closed circle enclosing
the origin. Note that the vector field F is not defined at the origin, so the domain is the punctured plane.

(a) Letting C, and Cg denote the circles of radius r < R, first compute by parameterizing the circle
that j{ F-dr =2n. 5
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(b) Now use the extended Green’s theorem to compute that f’ F.dr= f F - dr. See picture.
T Cr '
Cl’ € jmmer ciretle

= Owher circle
CR-

Red lime Jn‘-jmco-l'.r felp whh Oderfien

Cﬂ.,td\ : Wedch arientahion od &, G - Jﬂ,f
Cam?s&'ﬁﬁ'\onﬁ

| . -~ w‘( %M
y into Wwie  Sasn _anndler rt.j tons & Thet |
eu-&" e anrolos ~ L : 4 , J

™ é‘:e = 8 p-
d. Da= botlov Qravids A 4
Comn b Q,'ﬂ hedt. A

2 _ F oaa 4 [ g %? AB by Errenn's
E%)?dé + Qg) £.48 = gg d3x T2y dx A

MNeom

%?f-é;._ é;-c\r = L

CR Ce

(continued on next page ...)
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