Question 1:

A lossless transmission line is 3.3A long. The standing wave ratio on the line was
measured to be 3 and the location of the first voltage maximum was 0.11A from the load.
In the following use the Smith chart to do your calculations and find the answers.

a) Locate and give the value for the normalized load impedance on the Smith chart
(describe your procedure). [10 pts]

b) Locate and give the value for the line input impedance on the Smith chart (describe
your procedure). [7 pts]

¢) Locate and give the value for the line input admittance on the Smith chart (describe
your procedure). [3 pts]
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Question 2:

Consider a coaxial line shown in the figure below where the conductors are at p=a and
p=b and the material between the two conductors is vacuum.

a) Assuming a TEM wave propagation along the z-axis, show that the magnetic field has

the following from: H = H (p )a gf) 2) 5 a,, where g(z) is a non-zero scalar function

of z only. [15 pts]
b) If magnetic field has the form given in part (a), what is the direction of the electric
field? Justify your answer [5 pts]

Hint: Because of the cylindrical symmetry you can assume that £ and H are

. 0
independent of ¢,ie, —=0
independent of ¢, i.e %6

Coaxial Cable Coaxial Cable End
View
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Question 3: ;

A linearly polarized beam of yellow light with wavelength of 0.6 um is normally incident
in air upon a glass surface. The glass surface is situated at z=0 and is infinite in the x-
and y- directions. The relative permittivity of the glass is 2.25 and its relative
permeability is 1, and it can be considered as a perfect dielectric. Calculate the
followings:

a) The location of the first maximum for the electric filed magnitude in the air side (z<0).
Show all your work. (8 pts)

b) The standing wave ratio. (4 pts)

c) What percentage of the incident t1me-averaged power is transmitted into the glass?
Show all your work. (8 pts)
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QUESH N 4)

A uniform plane wave propagating along the +z-axis through a medium with £’ = 8¢ and = 2,
has an electric field given by

E(z.)=10e7"[cos(10°— fe)a, —sin(10° - &z, ] V/m

(a) Describe the polarization of this wave. [4 marks]
(b) Determine if this medium is a good dielectric or a good conductor. Justify your answer. [5 marks]

2
Hint: Recall that, in general a=a>J;—££—’ —;—[ 1+( cr,) —1]

wE

(b) Calculate the phase constant, 8. State whether your value is exact or approximate. [3 marks]
(d) Find the instantaneous magnetic field. [8 marks]}

(4) E'("a.}i) = |0 < S [m(lo‘é _,&z)kx — Cas (lo‘é-[&z —:93\3]

— U yenf : f left-h
- Ely= o /30 (QJG;. B C.jg-l _3 . ] 3 marks for statement of left-hand or
X

(CCW) circularly polarized wave

- i O . A j 1 mark for some sign of justification

D This Aescr Mo a, IC'F-I"—L\QV\::\QA C’w"‘cu\-\*h} Pal:'\"‘w bt

(b)) Frm E o= Toe = 0.005 Npfy = “JAQH_H(Mj {

Salung Sor = v

e Quﬁi‘> W& -
3" %r\}['*l{?-”“' = ©.0075

Siv\a_ p%, e |

3 marks for solving for tan delta

a nh s’fk:iglcq\t\g 5":7 < ',—,C; “H\{s %3 A,
low-\ass A.!C\LL'\'J;C..-

2 marks for concluding it is a
low-loss dielectric

L= dpe = 133 rady,

“) S

'Dl-o-— {oss o“z: Lu:‘LrIcs)
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%‘r‘\\s 15 ew a\\o‘gﬂu‘“ 'hbm ‘h—: exc\(_" UB\‘M ww\u value of beta

e guen by, R =psipc” ,L[ =T ﬂ = WY radm

1 mark for
statement of
approximation




) B loaloss deleics, Quom [A- = 1435

‘wD(Z)“‘—-—'qz){E(Q_)_qux[ 'Lé_aa.,

N

T e

] a'ﬂ - 3’;\"1

—

_ %
Z O0S2 e ’-(!oo e—-_‘ﬂ'a.

‘\:-\(‘L,'l:) —§ 07 [’Q&) c’_;w“:]

R . -!:__z _'1 | +_'B .
= s € o Q:.[e"he, SRS 233]

o |
= 0.082 ¢ > [c,,s(m'f _pz—l’i}ﬁ\,‘ 4+ coslut -pa_‘)qﬁ}

= b.os1é A [sa.\(l..upz)a,‘ + coslut-f2) Ay )

" (ax+) “s)}

Pﬁx*ab’]

A/m

—

2 marks for
value of eta
{exact or approx)

3 marks for
correct
evaluation of

cross-product

3 marks for
correct
instantaneous
expression




Q‘J‘wﬁ"oﬂ 5)

The w-f diagram for a dispersive medium

@ (rad/s)
is shown to the right. From this diagram ' S , Co
find 6x10° 4--1--+-—+--+ fesdredeadeen
3107 Jordendt o
(a) The phase velocity (v,), phase index 4x10° —do—d AL o A
(np), group velocity (v,), and group 35 10° - “'i'é j AR R
index (ng), at point A. {8 marks) 2510} 42 LN ERED
(b) The phase velocity (vp), phase index X ; . i Lo
(ny), group velocity (v,), and group L S iR R R R R
index, ng, at point B g marks] ereenpo— —
(c) Suppose a narrowband Gaussian pulse 40500 BUI00 20IRr IIB0 20 . Cradim)
centered around wp =3 x 10° rad/s is
traveling along the z-axis through this medium. Estimate the group delay of this pulse
after it has traveled to z = 1 km, and sketch on the figure below the shape of the pulse
envelope as a function of time at this position. [4 marks]
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