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Answer the following questions:

Problem 1: ( 20 marks )
a) If a magnetic field can be represented as H = Enﬂ cos(wt — Bx).a,.

i Find all other field components in a source free medium with permeability p, and
permittivitye,.. '

ii.  Find the Poyenting vector of that wave.

b) The magnetic field component of a EM wave propagating through a nonmagnetic medium (4, =
1) is H = 10sin(2 x 10%t + 8x) a,, mA/m, Determine:

The direction of wave propagation
The permittivity of the medium
The electric field intensity
The power density

Problem 2: (20 marks)
a) Starting from the general equations of ¥ and 7, Find an approximation of the parameters: a, 8,7,

skin depth (&), the propagation velocity u, for a plane wave propagating in a lossy dielectric
medium then, write the forward wave for E(z, t) and H(z, t) fieids.

b) An electric field of a plane wave with the value
E(y,t) = 100 X 10~%e~%. cos(4.8m x 10°t — By) a, V/m
is propagating in a medium witho =7 X 1073 Q"1 /m, ¢, = 5.
1. Determine the behavior of the medium (dielectric or conductor) at that frequency

ii.  Find the values of @, 8,1, §, propagation velocity wu.

iti.  Find the direction of the electromagnetic wave propagation

iv.  Ifthe frequency changed to 10 X 108 rad/sec, check if the medium changes its behavior

or not

Problem 3: (15 marks)
a) There are different types of plane wave polarization. How can you define wave polarization?

Show the equations relating the magnitude of electric field components for each type.

b) An electric field is propagating in a medium that is found to be,
E(x,t) = 8 x 1072 10% cos(4m X 10°t — 57x) a, + E,e”% cos(wt — Bx + 6,) a, V/m
Page 1 of 2




Find E,, 8, if:
i, The wave is linearly polarized and inclined by 22° on the y-axis
ii.  The wave is circularly polarized
iii.  The wave is elliptically polarized

Problem 4: (15 marks)
a) Drive expressions for the reflection and transmission coefficients and the Brewster angle for a

plane wave that is incident obliquely on an interface between two dielectric materials (consider
o = 0 for both the dielectrics). Assume the wave is parallel polarized.

b) A 2.4 GHz uniform plane wave Ej = 10e~1h% g, V/m in free space is incident normally on a
large plane lossless dielectric slab (z > 0) having € = 5€,, £ = K. Find:
i.  Transmission and Reflection Coefficients
ii. Ep,E
iii. I"lisa Hrs9 Hts

Problem S: (15 marks)
a) A distortion-less transmission line has characteristic impedance, Z, = 100 £, propagation

velocity, u = 0.7c, (c is the speed of light in free space) and a = 16 mNp/m and the operating
frequency is 200 MHz. Find: ‘

i.  Wavelength 4

ii. Line parameters R, L, G, C

b) A three meters length transmission line has a characteristic impedance , Z, = 300 Q. If the
operating frequency is 200 MHz and propagation velocity of 0.6¢. Find the input impedance,
reflection coefficient and standing wave ratio if:

i.  The line is terminated by a short circuit
ii.  The line is terminated by an open circuit
iii.  The line is terminated by an impedance, Z;, of 100 + j100 Q

Constants:
Permeability of free space, u, = 47 x 1077H/m,

Permittivity of free space, €, = ;Z—n- x 107 F/m.
Light velocity in free space, ¢ = 3 X 10® m/s.

00"' Sameh 4. dfa,oalcon.
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Q(1) [a] Find the transfer function for the following circuit V,(s)/ V.(s) (6 Marks)
' R G
+ O—JV\/\/V—‘[—)
Vi Cl

T R2 VO

+

*— -

[b] The characteristic equations of linear control systems are given below.
Apply Routh-Hurwitz criterion to

determine the root distribution and the system
stability. (9 Marks) _ A
1) s° +85* +25° + 452 £ 25+ 4= 0
2) 5% +.5° 425 +5° +352 +25+2=0

3) $*+25*+252 135+7=0
Q(2) [a] For the following system: (9 Marks)

R+ 10 C

s(s +2)

1) Find the type of the system and its order?

2) Determine the natural frequency and damping factor?

3) Compute the rise time and the percentage overshoot for the step mput?
[b] Using signal flow graph, find the transfer function of the system

Y(s)/R(s) (7 Marks) and E(s)/ R(s). (2 Marks)
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Q(3)[a] Find a state space model for a control system having the transfer function:
G(s) = (s+2) 2(s+3)
(s+5) (s +s+4)
in the pole-zero form (7 Marks) and other representation. (3 Marks)
[b] For the following system

% el
X= XA+,
-6 -5 2
y=[2 4x
Find : 1) Determme whether the system in (b) is completely state

controllable, observable and stable . (4 Marks)
2) The transition matrix ®(s). 3 Marks)

Q(4) (12 Marks)

The open loop T.F. of a system is given as:

K (S +2)(S +3)
SG+1)

G(s) H(S) =

(i) Sketch the root locus.
(ii) Determine the range of K for system stability.

(iii) Find the value of K at critically damped response.

O(5) (13 Marks)

A unity feedback control system has an open loop T.F as follows:

100
S24115+10

G(s)H(S) =

(i) Sketch the bode diagram for the system.

(ii) Determine the gain margin (GM), phase margin (PM), the phase crossover frequency (Wpe)s
the gain crossover frequency (Wgc)-

(iii) State whether the system is stable or not.

(iv) Which is better: a system with GM=1000 dB or a system with GM=100 dB? Why?
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1. (25 Marks: 5, 5, 5 and 10)

i, glPushAttrib(GL_ALL_ATTRIB_'BITS);
ii. glPushMatrix(); :

i, glpopAttrib();
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iv. glPopMatrix();

(b)Write an OpenGL program that draw a face. Model the face simply by one circle for the

outline, two circles for the two eyes, one circle for the nose, and one half-circle for the mouse

(see the figure below). Your program should use hierarchical modeling implemented by
display lists to draw the face.

(c)Answer the following briefly
i, In the context of computer graphics, what is picking, What is its role in interactive
modeling? - '
ii. ‘What are the feature of a good interactive program?
iii. Give some reasons for the appearance of artifacts and flickering in a computer graphics
program, especially that contains animation. Give also some techniques to reduce these

bad effects.

Best wishes....
The examination committee



