Homework Solution 2
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(ii) Using f(r) =r""1 in Eq. (1):
Ve ) =3""+r(n—1)r""?=(n+2)r""
(i)
A x(VxB) = €;t4;(V xB), = ¢cijrrmA;0 B,

(5il5jm - 6im6jl>Ajale = Ajaz‘Bj - AjajBi
= Vp(A- B) —(A-V)B.

VX (fV) = ipi(fVi) = €iju(0; f)Vi + €ijn fO; Vi (2)
— VXV VfXV. (3)

(v) Using V =r in Eq. (3):

Vxr = ajkajxk = 5z‘jk6jk = 07
Vi = 0f = %f/ — &/,
VX (xf(r)) = Vfxr+fVxr=0.



2. Given a central force,

F = f(r)r,
then
L = rxp,
dL
T = E:er:rxff(r):(J,
L = constant.

3. Using an infinitesimally thin pillbox and integrating Maxwell’s equation over the vol-
ume,

/dvv-D:/dvp,

one can convert to surface integrals (using Gauss’s law for the LHS) and neglect the
side contributions to give the result.

4. (a)
0A 0B
E —_— == E _— =
Vxljtat] V X +8t 0,
by Maxwell’s equation. Thus,
0A
E4+—=-Vo.
+ 5 Vo

F:q(E+vXB):q[—V¢—%—?+VX(VXA) :

Using
V(A-B)=(B-V)A+(A-V)B+B x (VxA),
then

vx(VXxA)=VA-v)—(v-V)JA—(A-V)v—-Ax (VxV).

But v is the velocity of the particle (i.e., it is not a field); hence, the last two
terms above are zero and

F = q[—V¢—%+V(A~V)—(V-V)A]
q[—V¢—%+V(A-V)].
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For this, we will need the following results:

V2V

Now,
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