Solution to Problem Set 1
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If we want the right-hand side to equal ; r;7;, then we must require that
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which is what we want.

2. Under inversion A — —A and B — —B. Hence
A-B—-(-A)-(-B)=A'B
On the other hand
C=A'xB - (-A)x(-B)=AxB=C

so that C' — C, not —C.
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¢(z,y) = € cos(y),



Vé(z,y) = € cos(y)i— e sin(y)j,
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A unit vector in the direction given is
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Ve, 7/3)-8=7-7=—3
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Vé(0,7) = —i
so the direction is —i and the magnitude is unity.
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In spherical coordinates
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v = ek sin(ky)i + €** cos(ky)j,
vy = 2o, 0, 0
= %ttt

= ke**sin(ky) — ke** sin(ky) =

Because v, = 0 and v, and v, only depend upon z and y, the only component of V x v

which is not obviously zero is

(Vxv),= 66_3/ - 66_:1: = ke** cos(ky) — ke*® cos(kz) = 0,

soVxv=_0.
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When p = pk, p- f = pcos#é, and
Vo = —L(3cosbi — k).
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This is plotted in your text in Fig. 5.55(a).
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F=ixr=ix (:z:z+yJ+zk——zJ+yk.



Note that F is perpendicular to r (use r- F = 0) and that |F| = (y2 + 22)!/2, the distance

’

from the z axis. Thus on a circle in the yz plane, |[F| = a and F - dl = Fadf = a2d6.

Therefore the line integral around the circle is simply

fF-dl = 2ma®.

b) V x F = 2i by direct calculation, so

/(VxF)-dA=2/§-dA=2/dA=21ra2.
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Two surfaces—one the hemisphere: da = R?¥sin9dfd¢#; r = R, ¢:0-+2%,60:0— E£.
fv-da = [(rcos8)R?sinfdfd¢p = R’j;,* sinﬂcoaﬂdﬂ_[:'# = R%(}) (2r) = nRO. ’

other the flat bottom: da = (dr)(r sin0d¢)(+6) = rdrd¢& (here 9= %). r:0— R, ¢:0 - 2r.
Jv-da = [(rsin)(r drdp) = j;,n rddr :'d¢ = 2#%3. .

Total: fv.da =nR%+ 3xR® = 3xR3. v



9.Consider the i’th component

[Vx(AxB)); = Zfijk_a"(A x B,
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= (B-V)Ai+A(V-B)-B(V-A)~(A- V) ;

As this is true for the i’th component, it follows that

Vx(AxB)=(B-V)A+A(V-B)-B(V-A)-(A-V)B

which is the identity in the flyleaf of your book.



