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P1. Un cable ciĺındrico, de radio a lleva una corriente constante I, uniformemente distribuida por su sección
transversal. El cable tiene una separación delgada, de ancho w ≪ a, que forma un condensador de placas
paralelas, como lo muestra la figura.

a) Encuentre los campos eléctrico y magnético en la separación, como funciones de ρ y t, con ρ la
distancia al eje del capacitor. Asuma que el condensador comienza descargado.

b) Determine la densidad de enerǵıa electromagnética uEM y el vector de Poynting S⃗ en la separación.
Verifique que se satisface el teorema de enerǵıa.

c) Encuentre la enerǵıa total en la separación como una función del tiempo. Además, con la potencia
total que fluye por la separación, verifique que se conserva la enerǵıa.
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Solution 
This is not a static configuration: Q, E, and J are all functions of time; Ampere 
and Biot-Savart do not apply. The displacement current 
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exactly cancels the conduction current (in Eq. 7 .37), and the magnetic field 
(determined by V · B = 0, V x B = 0) is indeed zero. 

Problem 7.34 A fat wire, radius a, carries a constant current I, uniformly dis-
tributed over its cross section. A narrow gap in the wire, of width w «a, forms 
a parallel-plate capacitor, as shown in Fig. 7.45. Find the magnetic field in the gap, 
at a distance s < a from the axis. 
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Problem 7.35 The preceding problem was an artificial model for the charging ca-
pacitor, designed to avoid complications associated with the current spreading out 
over the surface of the plates. For a more realistic model, imagine thin wires that 
connect to the centers of the plates (Fig. 7.46a). Again, the current I is constant, 
the radius of the capacitor is a, and the separation of the plates is w « a. Assume 
that the current flows out over the plates in such a way that the surface charge is 
uniform, at any given time, and is zero at t = 0. 

(a) Find the electric field between the plates, as a function oft. 

(b) Find the displacement current through a circle of radius s in the plane mid-
way between the plates. Using this circle as your "Amperian loop," and the flat 
surface that spans it, find the magnetic field at a distance s from the axis. 


