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P.s. 7, Code for prob 3

& Define expansion coefficients (set R=c0=c0=1)
A[1]=1/2

A[3]1=-1/8
A[5]=1/16

@ Define the Potential
(V in units of (60*R)/€0, r in units of R, u=cos0)

M Inside the sphere

Vin[r_,u_] = Sum[A[l]*r*l*LegendreP[l,u_] £{1,1,5,2}1]
(* odd terms only, 1=1,3,5 *)

Out[10]=

ru r3(-3u+5u3)+r5(15u—70u3+63u5)

2 16 128

B Outside the sphere

/ =
n[]'\fc{ut[r_,u_] = Sum{A[l]/x*(1+1l)*LegendreP{l,ul, {1,1,5,2}]
Outf12]=
u _—3u+5u3+15u—70u3+63u5
2 r2 16 r4 128 r6
B General
Inf13}]:=

VIr_,u_] := If[r<l, Vin[r,ul]l, Voutir,ul]




P.s. 7, Code for pfob 3

Plot for r=0 to 2R and over all theta
Inf14]:=
Plot3D[V([r,ul, {r,0,2}, {u,-1,13]

i
1
1
|
v
1

Out{14]=
-SurfaceGraphics-
(* Notice that the potential is everywhere continuous,

but its gradient is discontinous in the r-direction
at the surface of the sphere *)




R Con w@’r N G}r Ve : ..,,! S

e i 5 ‘H\L 'GA V ) '.a._.'.._mjl _..._DLV L“"‘ﬁé/ﬂx -
‘ vz\l = O -Qu(‘ V-i;#-,\”“ (i—}. &. X5 . 3u 5'3" M-i U‘;‘c ,\‘;“'1..,,0 {

] : e pont chqu{ w! O constanis)

La) Lc.t‘ RV Qkoose, a | ccorat\__b_gf_‘*:gsas‘-bm wﬁr-{\.__.. '{‘{\1
L __:_..__.2 A S. 77,(4.‘:9 Y am X

’?fm__anol ' T\n sngw cv—q C‘uur
+£*& C-Oova’w\e{{"lg a@ \F\ Lve

(-{\) \(J C})B r——r—lf X‘ 4S5
who VO L(SOY‘Q!\WR‘L‘C

\}\’ +\"'2 ~2vvicosd

" V=0, ad Vs \.,,Aq,wu,;z; A b, o

3e,nwal V. Cem bgkwwmig%_m_u,,,,,,,,__.._

Vi ¥i= 3 ter®s S NY (o)

_g“NQw We___neeol ‘b:: -ij éﬂ”{% amd EBQE _for po!

1
|
l
|
U
|
[

- We cqn do Hi__ bﬂ_usma _He bie ot ¥=0

‘ .Cj.e;: fecture , Mowvel




o Now  expamd

o osme el L _,_ :_ _ e
Q*"«'L R I v—\ ml ("J

SE TS e _&\

Jt-b Y-Q-t-\

Y A =0 . B,= Lw)‘e -
f, 'ms 1MW.£ P »>\~
T \/u 2(5 'Z (-'3—?;‘ Bceost) » o

1 H
p—__

TR erack pe*-%l-v{ BN
) j ) V(AP) S -“—__-i-* _ZZ )

T e 4\,?--;,-\-_-”-—4'—#--;4 :

W’L—fc, F‘ =:l

- Sk - PR .
e Now _ {'\.e_:_am,, :H\L _reguld o part_ ( Al , W wh f =

&
T ~ 2 Tak¢ , i‘g {Eﬁf .
G R S l‘“"‘{‘ \. ;0 v -Q'\*-\ P fcas g i —",‘e - v,{.g.l,.,,., P{

- The b betwien & aod 70 WoB Y.
Lond . ew (M-8) = Swsp

Also ? ( X) - ('l) p [.X___.A 51’1((‘ P M ( Sjmwglﬁn(} ‘C“C\b
T lanhis g Sk,
( f\rngw ‘{3}-\ ;-:*\



_ I _:Z*! fi‘,'{ p (cos(n'wm) '(*P"">"s>

e AR SR) L L0 @R
B g?u('l) L\:R . P st Q)
L The cebmbod o fur ves  4a

i~ o B

— T - - . § "
v(-‘“;@)_:%‘:eo o %*_\ (l ( ) ) P ((@5 Q}

r

S NI T
s ko) K n ()
. S
A'Sli'. e {‘\ac.'gu” ?‘1“ TA‘L | Fapo e mammg
H\l& C.%\c\wge.. a!\s#»m%awcm | "
“"i : 4 PQL mcmj’g ﬁv._%.._;
,,,,,,,fﬁ‘““' ﬁ?t’!“ﬁ#@fﬁ c&u’ Qi-’)
Uph gedder m
\/(‘f‘}_@i __u:‘.i,{vae:; Y?VZ_C?GQ_L“HFF&Q “";: «é f: 5?359 !
ggfaak?@;miﬁ,i o ,,C}(j-q‘@gke Pu';'e,ﬂ‘!""a,,}
S Hgher vl
I L corvechon ) ‘_



