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Answer the following questions:
Oucstlon One: [20marks]
' followi ing form:

A and ¢ in free space are:

i 5 1 a
( : T3 )A_—LJ and(v

|

r conservation of charge is:

1) divE =4mp (2 ) divil =0 (3) ¢ urlls
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where J

Question Three:
following form:

[20 marks]

(1) divD=4np (2)divB=0

1

where D=E+ 4np and B =H +4rM

(3) Curt =-122
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" Question Four: [20 marks)

Question five:
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With Best Wishes Dr. R. I, Yassen &Head of Mathematics Department: Prof. Dr. A, K. Trabia
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prove that the Maxwell's equations in free space hiave the

Curlll 4n J | Ok

( (

'Question Two: [23 marks] (a) [13 marks] Show that the equations of the potentialy

(b) [10 marks] By using the Maxwell's equations in free space Show that the Law of

divJ + (9_/7 =()

ot is the current and /2 is the density,

prove that the Maxwell’s equations in the medium have the

4, 10D

(4)(3:1/'//] — J 4
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show that the wave equation in the vacuum is:

1 & | o
VieS—|4=0 and|V'-——5 |¢=0
( ¢’ ot? ) c* o /
And show that Eand H satisfy the same relation in the vacuum,

[22 marks] (a) [11 marks]| prove the Law of conservation of the energy
of the electromagnetic field in a medium,
(b) [11 marks| Solve the plane waves equations
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Answer the following questions:
‘ Question One: [20marks]
prove that the Maxwell's equations in free space have the following form:

(1) divE=dzp  (2)divii =0
(3) C“’“l"—lﬂ ( )leH_4—”J l ok
¢ of ¢ ¢ Ot

Question Two: |23 marks]

(a) [13 marks] Show that the equation of the potentials A and ¢—5 in free space
have the following form:

2 2
[V:——l;a JA=—4—”] and[Vz—La—)¢=—47rp
: c

|(b) [10 marks] by using the Maxwell’s equations in free space Show that the Law o#

. AT 2P : .
conservation of charge is: divJ "'E =0 where J is the current and 2 is the

|density.

Question Three: [20 marks]
prove that the Maxwell’s equations in the medium have the following form:

(1) divD = 4zp (2) divB=0
4 D
(3) CurlE = _128 (4)Curtii =22 4+ 122
¢ Ot ¢ ¢ ot
where D = E+4ﬂp and B =H +4xM
Question Four: [20 marks]
show that the wave equation in the vacuum is:

2 2
Vz—ia— A=0  and \‘/z—lzi2 ¢=0
¢ or ¢ ot

And show that £ and H satisfy the same relation in the vacuum.
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Question five: [22 marks)
(a) [11 marks] prove the Law of conservation of the energy of the
electromagnetic field in a medium.

(b) [11 marks] Solve the plane waves equations

a2 A2 A2 A2

c°A oA c ,C

—_\—.,——Cz—_\—::O alld.—?—C'a?=0

ct” cx”® ct” cx”
With Best Wishes

Dr. R. F. Yassen & Head of Mathematics Department: Prof. Dr. A. K. Trabia
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