






Problem 4

(a) Charges are at rest, find electric force.

Gauss ' Law :∫ E⋅d A=
Qenc
0

 Ecyl 2 r l =
 l
0

E= 
20 r

 F=q E= q
20r

r

(b) Moving charge creates magnetic field. Use Lorentz force law for net force

Ampere ' s Law :∫ B⋅d l=0 I enc  B2 r =0 I  B=
0 I
2 r



I=dq
dt

=dq
dx
dx
dt
=v  B=

0v
2r



Lorentz Force Law : F=q Ev×B=q E rv z ×B =q E−vB r

F=q 
20r

−
0v

2

2r  r
Eliminate0: c= 1

00

 0=
1

0 c
2

F= q
20 r 1− v

2

c2  r








