1.

o=(-15.0),7=(-2v(r), fv(r), 0)
V x U= (0yvy — Oyvy) 2 = ( r) + (U(:))+%U(T)+yﬁy (@))2
= (2”7@ + 0, (U(: ) (x0pr + yayr)) 2= (U:) + O (7’)) 2

(a) £+ v = cimplies v (1) ~ r = Qr where § is a constant.

(b) V x 5= (~8y0,) 5 = —0y (o exp (—y2/L%)) 2 = 290 exp (—y2/L?) 2

3.

(i) [r¢- (rdq’){b) = 27 R?

(i1) V x o = %ar(%)g— 19, (r?)2=2%, [V x ¥-d5=22 2rR* = 2rR?
(4ii) [V x ¥ -ds = W/Q o 22 - 7R? sin 0dOd¢ = 2m R

4.

The current density is j = I6 (x )5( ) 2 such that fj da=1.

foB ds-fB di = [ B - drde = 2rnrB = py [ - d5 = pol.

So B = 216.

For 7 # 0,V x B = #(—0,By) + 21 (9, (rBy)) = 0.

For =0,V x B ~ §(z) 8 (y) = Ab () § (y) . Integrate both sides to get A.
A:fVX§~d§’:fg;’r£€ﬁ-(z)rd¢:,u0].

Therefore V x B = pu, 16 () 6 (y) 2 = py-

5.
flo)= ke = o e -3
—24d4(z—L) 48— +16(z— 1)+ . =3 2 (@ — )",

Cn
Cn41

The radius of convergence is lim,,_

6.
I=[Ze M d,

=1 % e da [ eV dy = [ e ) dady

= L% e M drrdf = £.So T = \/T/A/2

For n =2m , , R

fooo p2me—Az” g0 (—1)™ om fO e % gy — ?%A*T_
Note 2m — D! =1-3-5...-(2m —1); (-l =

Forn=2m+1

JS a?mtle —Xa® gy = o Jo yme Vdy = g=rm! Note y = Az?.

fo e—Az —ax?t dx:f[) —Az Zn 0( o ) dx




=73 (za)” I e~ gAngy = yo0 (Za)” (ﬁ (4257})!IA_4L;1)

n! n=0 n! 2
_ &S] (7(1)”\/?(477,71)!!A—%
- En:[)

nl22n+1

cn 40%(n+1) -0
Cn+1 a(4n+3)(4n+1) .
This indicates that summation of n and integration of x do not commutes for
this sequence.

7.

f(ze) = 5.
f(;zc;«é075)—>%—>0,f(x=075)—>%—>oo
ffooo flz,e)dz =m.

Therefore, f (z,e) = 76 (x)

The radius of convergence is lim,,_ = lim,_

8.
[ éGing) e de = [T e Ym0 (v — ;) da

a5 (20|

= floo Z " (.'L' — 7’L7T> e "Tdxr = Z;)zozl e—nm — _1

n |cos(nm)| em—1°
Note x; = nm such that sin (z;) = 0.




