8.022 Lecture Notes Class 6 - 09/14/2006

Show that a® > 0 implies 6(z% — a?) = ﬁw(m —a)+ 6(x + a)

/ §(z* — a®)d(2? —a®) =1
where d(2? — a?) = 2xdx.

/ 21 - (2% — a)dr =1

Let u = 22 — a2

du = 2xdx

2-/ d(u)du =1

[ st~ ayas
= I f )o(a? — a?)dz + [;° f(w)d(2? — a?)da
= Joo F=v)ily — )% + [ F(VZ)8(z — a®) 3
= fo“’ 7 (V) + (V)b (x — a®)da

= 2alf(—=a) + f(a))

§(z* — a*) = Ad(x — a) + Bé(x + a)
/_ F(@)[A0(z — a) + Bo(x + a)ldz = A(a) f(a) + B(—a) f(—a)



Since LHS must equal RHS, so

1
o, f(=a) + fla)] = Ala) f(a) + B(-a) f(-a)
A=B=_1
2||
Curvilinear Coordinates
z
A
o) P Spherical Polar
) Coordinates
r i
T >y x = rsinfcos ¢
......... Jr— y = rsinfsin ¢
X z= rcosf

A= A7+ A + Ayd

sin # cos ¢ + sin 0 sin ¢y + cos 62

7’;

0 = cosf cos @I + cosfsin oy — sin 02
(5: — sin ¢ + cos ¢y
F=r@) 0=00) &=

d¥ = ¥;dx; é;{e; are orthonormal}



>y

3
X 7 &
di - €, = dr — move one unit along 7, total charge is dr.
dx - €g = df - r — move along 0 , total change is df - r

dZ - ¢ = (rsinf)d¢

{7 10, rsin 0} orthonormal basis ... set ..
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