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S-1	Maxwell denklemlerini yazıp karşılarına hangi yasalardan türetildiğini yazın.
S-2	İki adet iletken yüzeyi boşlukta  ρ=1cm ve ρ=2cm mesafelerine yerleştirilmektedir. 1cm< ρ <2cm arasındaki hacimsel bölgede  olarak verilmektedir.  olduğunu gösterin
S-3	Kayıpsız bir iletim hattının karakteristik empedansı 72 Ω. L=0.5µH/m, çalışma frekansı f=80 MHz, hattın sonlandırma direnci 60 Ω ise: aşağıdaki parametreleri bulun
	a) C	b)vp	c)β [image: ]	d) Г	e) s	
S-4	Kayıplı bir iletim hattında yayılım katsayısı , karakteristik Denklemi  ve ω=1Mrad/sn olduğuna göre hattın L,C,R,G parametrelerini bulun.
S-5	Boşlukta uniform düzlem dalgaya sahip olan elektrik alan şiddeti  V/m olarak verilmektedir. Buna göre 	a) ω	b) β	c) f[image: ]	d)λ	e) Hs  parametrelerini bulun.
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<

ENGINEERING ELECTROMAGNETICS

10.3 MAXWELL’S EQUATIONS IN POINT
FORM

‘We have already obtained two of Maxwell’s equations for time-varying fields,

(20)

and

1

The remaining two equations are unchanged from their non-time-varying form:

(22)

(23)

Equation (22) essentially states that charge density is a source (or sink) of electric
flux lines. Note that we can no longer say that all electric flux begins and

S =RD)
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Antenna Fundamentals These four integral equations enable us to find the boundary conditions on B, D,
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10.4. Conductor surfaces are located at p = lem and p = 2cm in free space. The volume lem < p < 2cm
contains the fields Hy = (2/p) cos(6 x 1037 —27z) A/m and E, = (2407/p) cos(6 x 108t —2717)
Vim.

) Show that these two fields satisfy Eq. (6), Sec. 10.1: Have
9, _ 2m(40m) 4807

VxE=""a;="""sin(6 x 10571 — 2mz) a5 = — sin(6 x 10871 — 2w2)ay
oz » »

Then
9B 2u0(6 x 10%)7
a P
_ (87 x1077)(6 x 1057
»

sin(6 x 10%71 — 272) ay

N 48072 s
sin(6 x 10°71 — 2717) sin(6 x 10°1 — 272) ag
P

b) Evaluate both integrals in Eq. (4) for the planar surface defined by ¢ = 0, lem < p < 2cm,
0 < z < 0.1m (nofe misprint in problem statement), and its perimeter, and show that the same
results are obtained: we take the normal to the surface as positive ag, so the the loop surrounding
the surface (by the right hand rule) is in the negative a, direction at z = 0, and is in the positive
a, direction at z = 0.1. Taking the left hand side first, we find

o1 2401 N
E-dL= cos(6 x 10°71)a, - 2, dp
o P

92 2401 N
+ cos(6 x 10%71 —2m(0.1))a, - a, dp
o P
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d) 2= —1.25m: Ziy = j60tan(/2) = joo 2 (open circuif)
13.3. The characteristic impedance of a certain lossless transmission line is 72 2. If L = 0.5 uH/m, find

) C: Use Zo = /IJC, or
L sx107’

c==
;-

9.6 x 107" F/m = 96 pF/m

1
T /G x10)06 x 10-10)

27 x 80 x 108

©) Bif f = 80 MHz
d) The line is terminated with a load of 60 ©. Find I and s
140 1+.09

B -

60—72
r=
60+72
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13.6. The propagation constant of a lossy transmission line is 1 + j2 m ™, and its characteristic impedance
i$20+ j0Q atw = 1 Mrad/s. Find L, C, R, and G for the line: Begin with

REJOL 50 o R+ jol = 400G + joC)
= WL = !
G+ joL J J

¥2=(R+ joL)(G + joC) = (1+ J

2 = 400(G + jwC)? = (1+j2)* )

where (1) has been used. Eq. 2 now becomes G + joC = (1 + j2)/20. Equating real and imaginary
parts leads to G = .05 S/m and € = 1/(10w) = 10~/ = 0.1 uF/m.

13.6. (continued) Now, (1) becomes

R+ joL R+ joL
REJol 5 o 90— RHIVL

204 j40 = R+ joL
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Tools.

—— (1) has been used. Eq. 2 now becomes G + jwC = (1 + j2)/20. Equating real and imaginary
parts leads to G = .05 S/m and C = 1/(10w) = 10~ = 0.1 uF/m.

13.6. (continued) Now, (1) becomes

R+ joL R+ joL
“LV36 = 20= 21T

20 _SrJen
1+)2 1+)2

= 20+ )40 = R+ joL

Again, equating real and imaginary parts leads fo R

20Q/mand L = 40/w

40 uH/m.

13.7. The dimensions of the outer conductor of a coaxial cable are b and ¢, ¢ > b. Assume o = o and let
Jt = to. Find the magnetic energy stored per unit length in the region b < r < ¢ for a uniformly
distributed total current / flowing in opposite directions in the inner and outer conductors: First, from
the inner conductor, the magnetic field will be

Fill & Sign | Comment
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this, along with = 10~ sec, we finally obtain

w,

E(x, 1) = —3.77 x 10° cos[(10%)(10~°) — (0.33)(0.1)]a; = —3.77 x 10° cos(6.7 x 10 2)a,

=—3.76 x 10°a, V/m

11.4. In phasor form, the electric field intensity of a uniform plane wave in free space is expressed as
E, = (40 — j30)e~/2%a, V/m. Find:
a) w: From the given expression, we identify # = 20 rad/m. Then w = ¢ = (3 x 10)(20) =
6.0 x 10° rad/s.

b) B =20 rad/m from part a.

11.4. (continued)
© f=w/21 =956 MHz,

d) A =21/p=27/20=0314m

) H;: In free space, we find H, by dividing E; by 7, and assigning vector components such that
E, x H, gives the required direction of wave travel: We find

= (0.11 — j0.08)e /2

12:35
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11.4. (continued)
© f=w/21 =956 MHz,
d) A =21/p=27/20=0314m
) H;: In free space, we find H, by dividing E; by 7, and assigning vector components such that
E, x H, gives the required direction of wave travel: We find
4030

= (0.11 — j0.08)e
377 08¢

) H(z, 1) at P(6,—1,0.07),1 =71 ps

HG. 1) =Re [H:c/“"] = [0.11 05(6.0 x 10% — 202) + 0.08 sin(6.0 x 10% — 2

Then
H(07,1 = T1ps) = [o 11cos [(6.0 % 10%)(7.1 x 10~ 11) — 20(. 07)}

+ .08sin [(5 0x10°)(7.1 x 1071 — 20(.07)]] ay

=[0.11(0.562) — 0.08(0.827)]ay = —6.2 x 10~*a, A/m
y

11.5. A 150-MHz uniform plane wave in free space is described by H, = (4 + j10)(2a + jay)e %< A/m.
0 oo s
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