Fields and Waves
Quiz 2
Fall 2007

Name 50’047m

Do all problems. Show work on problems to receive partial credit.
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_]. An air-filled pa.rallel plate capacitor has a layer of dielectric material of width d
inserted as shown in the figure. The area of the plates is 4, and there is a charge Q and
-0 as indicated.

(5) Find the flux density in the 3 regions.
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(5) Find the electric field in the 3 regions. Q .
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(10) If we set the potential of the right plate to zero, find the potential in the capacitor
(will be a function of posmon)
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(5) Find the capacitance. C = ’ (;2 _ Q/ ‘

O D B

€| & |0

Yo x g gdd
Aéad *AE, (X-d) fex2d

B
“atEs ) Ugrg M r G, 04)
2«'\"1{)‘2"0)



2. A uniform charge density of p, C/m’ exists in the volume between x = -1 m and
x = +1 m. This region extends to infinity in the y and z directions.

(15) Use Gauss’s law to find the flux density in all of space. ﬁ Degds= CP €
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(10) Use Poisson’s equation o = -2+ {0 find the flux density and compare your
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3. a) (10) Three long wi %re parallel to each other. The currents are shown on the
tigure. Find the torce per ynit /Qngth on the top conductor.
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b) (15) A person is standing under a dc transmission line using a compass to find his way.
The transmission line is running North-South and the current is going South. The
tangential component of the earths field at the observation point is 20 u7 . The line

current is 2000 Amperes and the line is 10 meters above the compass. What direction is
the compass needle pointing? Give and angle from due north.
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4.(10) a) The magnetic vector potential is given by A= ycosxd, +(y—e ")a,. Find

the magnetic flux density. A R A y A
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b) A coax has the inner conductor made of 2 different conducting materials. The center
material (radius a) has conductivity o, and the outer material (radius b) has conductivity

o,. The return (radius ¢) is a very thin outer conductor. We apply a voltage so that the
electric field in the inner conductors is E V/m in the axial direction.

(3) Why is the €lectric field the same in both inner conductors? (one sentence will do)
Becaurr [T 4 conkavels.

(12) Find the magnetic field everywhere.
U’, = O“l E
J2202E
G?H Al = Teuc

Ry ) res

[ (o= THEaiE

Gl &b

Wodd = o€ o + 028 (7

B
Ta:
/

] = 0' LE e e B e e TF“.L)

=T
bl

T 2 M e oa E(TE T

M= =

LT



	Page 1.pdf
	Page 2.pdf
	Page 3.pdf
	Page 4.pdf
	Page 5.pdf

