18.02 Problem Set 8, Part II Solutions

Problem 1
a) |F=(1—-xz—uy)j.|(See diagram (a) below.)
) Y
N N\ N
C
Uy 3 C'1
3
2 T T
N N\
diagram a diagram b(i) diagram b(ii)

b) The two possibilities for C' are shown in diagrams b(i) and b(ii).
On Cjy: (in both cases) F =0 = [, F-dr=0.

On Cy: (in both cases) F- T =0 = [, F-dr=0.

On Cp: case b(i) F- T <0 = [, F-dr= [, F-Tds<0.

. Y
case b(i) F- T >0 = [, F-dr= [, F-Tds>0. I
Therefore in both cases fCF-dI‘: f01+02+03F-dr: fCIF-dr#O.
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Problem 3
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a)r: x2+y2 = ==, likewise — = =

or Va2 +yroor dy 1 Path for problem 2c¢
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Problem 4
a) F = Quy+2y*, 2> +4ay) = [[F-dr=|[ (2zy +2y?) dz + (2 + dzy) dy.

) Path: x—gcost y——smt 0<t<m/2
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Path for problem 4
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c)/( F - dr = 2%y + 2xy? |(1/307

1/3,0)

d) By path independence: [, F -dr = fCl F.dr+ fc F - dr. 12 y
OnCi: y=0,dy=0 = (2zy+ 2y?)dx + (2? + 4xy) dy = 0. g

On Cy: 2=0,de=0 = (2zy+ 2y*)dz + (2? + 4ay) dy = 0. 2

= each of the integrals is 0 = | [, F - dr = 0. c, 1/3

Problem 5 Path for problem 4d

a) curlF = (N, — M, )k = (322 —2)k # 0 = F is not conservative.

b) We pretend F is conservative and look for a potential function f using method 1.

Since F is not conservative this will run into trouble.
Method 1. We use the path shown.

Y
flxy, 1) :/ F.dr:/ xydr + 2° dy. (x1,11)
C1+C2 C1+Co
OnCy;: y=0,dy=0 = zydr+23dy=0. c,
OnCy: x=uz,dr=0 = zydr+2*dy = 23 dy.
Y1 P xXr
= f(z1,0) =/ vidy =iy = f(z,y) = 2%y Gy
0
So far so good, the trouble is V f = (322y, 23) # F. Path for problem 5b

c) Again pretending there is a potential function f.
2

Method 2: f, =2y = [ = xQ_y + g(y).
x? a?
hi=5+d@)=2" = g ="~

The trouble here is that no possible function g(y) can satisfy this equation.
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