PC10372, Mathematics 2
Example Sheet 11 Solutions

1) Since the system is symmetric, the contributions fronfalr sides must be equal.
Therefore we will only consider the right (= a) edge and multiply the result by 4.
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Do the integral in polar coordinates so that we integrate éve

0 = —sinfi+ cosfj, dl = dyjforright edge
0-dl = cos 6 dy
a
alsor =
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which of course is just the result from Arage’s law.
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FAdl = f 5uj-(doi+dyi) =5 fwdy
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x =acosf,y =asinf anddy = acosf df

j[CA-d_l = 5/027Td9(a008(9)(CLC089d(9)=5a2/027TC0829d(9=57TCL2
3)
fA-dl = [(VxA)-dS

whereS$ is the surface bounded lgy, so the interior of the circle.
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VxA=|g & #|=5k and dS=kdsS
0 b5z O
HfA-i = 5/ dS = 5 x area of circle= 57a’
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4) Choose clockwise loop, so that the normal to the logp(tkefined by the righthand
rule).
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But dx = 0 for the left and right edges while for the bottom edge 0 so there is only a
contribution from the top edge.
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dx dz j for the clockwise loop
/S(VXA)-ﬁz/O dx/o dz2z = [z]
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