
- Current density and Ohm's law

- Electromotive force and Dirchhoff's voltage law. ELECTROMAGNETICS

Steady Electric Current
- Equation of continuity and Kirchhoff's current law 12
- Joule's law GE EECU103
- Boundary conditions for current density
- Resistance calculations
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↳ Boundary Conditions es two conducting media with conductivities I, and de are

Tawnwan's Nonconservative energy series separated by an interface as shown in a figure. The steady
Differencial form Integral form

current density in medium, at point P, has a magnitude I,
and makes an angle, with thenormal. Determine magnitude

continuity eg. 5.5 =0 &,5.ds =0 and direction of current density at point, in medium 2.
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Additional Problems
1 Assuming 5to be the area of the electrodes in the space-charge-limited vacuum diode

xy
in a figure, find

anode
as Vryl, Erys within the interelectrode region,

e 56I the total amount ofcharge in the interelectrode region,
ra) the total surface charge on the cathode and anode

cathode I (d) the transit time of an electron from the cathode to anode with V.:200V.
and d =1 cm. Ezemd

Sol ras sunset rrtgen.) (b) Glaw:Gens*Eds (a) an Imm:eN v esaias e cloud
-

GencEEsideSside) Ery=(-3)+ 3Ery=d)(5) awrys:eeVrys v...---f--
... m

Vry)

↑

Guwader interelectrode regionsre I 2/3 Is
-Exe Y =zevo( a·tonic torestreceOgavoswereare t

/ 2eVo is
a

dy

W

total I transite .d I

ry =0)

Vrys- (*)y*s ↳ isCathode an:y, E: 8

Insitarodais transit =sses
sonway 5 =a/). -> Vrys =Vora)* ·8 QathodeO

in ' Antean=-y, E=-e
* Sonade No:200 V.

E- -zVE Erys - -/)ay
-

·Qauode" 4os wraprewrS2WW YessladeerUmaxtemeenewire O

4 Ad-c voltage V is applied across a cylindrical capacitor length L.
The radii of the inner and outer conductors are a and b, respectively.The space
between the conductors is filled withtwo different lossy dielectrics having,
respectively, permittivity 2, and conductivity, in region arric, and permittivity
Es and conductivity, in the region crrrb.
Determine as the current density in each region

(b) the surface charge densities on the inner and outer conductors.
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5 Determine the resistance between two concentric spherical surfaces of
radii R, and R2 R, VRz), assuming that a material of conductivity i =50(1+1/R)

fill the space between them. Note:Laplace's equation for does notapply fere)
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Continuity Equation for Transient State
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