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the fiber splicing methods. What are the main requirements for
fiber connector design? Explain the extended beam connector.

Question 5: (Answer two points only)

a_

Sketch the different lensing schemes for optical fiber coupling
improvement. What is the difference between the imaging sphere
and the non-imaging microsphere? Find an expression for the
coupling efficiency of a nonimaging microsphere.

Derive the lasing conditions of a laser diode. A GaAlAs laser
diode has a 500 pm cavity |eng|;th, which has an effective
absorption coefficient of 10 cm™. For uncoated facets the
reflectivities are 0.32 at each end. What is the optical gain at the
lasing threshold? If one end of the laser is coated with a dielectric
reflector so that its reflectivity is now 90%, what is the optical gain
at the lasing threshold?

Find an expression for the efficiency of coupling between a
Lambertian source and an optical fiber. Consider only the case
when the source area is smaller than the core area. How can the
coupling efficiency be enhanced? What is the maximum possible
enhancement? Why?

Question 6: (Answer two points only)

a-

b-

What are the sources of error in the optical receiver? Find an
expression for the probability of error in a digital optical receiver.
What is meant by the quantum limit?

Explain the different fiber fabrication methods.

c- Explain the mechanisms by which radiative losses occur in optical

fibers. Suggest solutions for this problem.

Best wishes.
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Answer the following questions:
Question 1: (Answer two points only)

a- Define the refractive index of a medium. State Snell's laws for
reflection and refraction, and hence find an expression for the
critical angle between two media and the numerical aperture of
an optical fiber. Calculate the numerical aperture of a step index
fiber having n,=1.48 and n,=1.46. What is the maximum entrance
angle of this fiber if the outer medium is air with n=1?

b- Explain the mechanisms of attenuation in optical fibers, and
hence sketch the attenuation curve versus the wavelength and
explain the behavior of the curve.

c- Compare between the different fiber fabrication materials.

Question 2: (Answer two points only)

a- What is meant by dispersion of light in optical fibers? Explain the
types of dispersion in optical fibers. Find an expression for the
dispersion.

b- A double hetrojunction InGaAsP LED emitting at a peak
wavelength of 1310 nm has radiative and nonradiative
recombination times of 25 and 90 ns, respectively. The drive
current is 35 mA. Find the internal quantum efficiency and the
internal power level. If the refractive index of the light source
material is n=3.5, find the power emitted from the device.

c- Explain how the information capacity of an optical fiber is related
to its bandwidth and length.

Question 3: (Answer two points only)

a- Sketch the equivalent circuit of the optical receiver and find an
expression for its impulse response. Why is the Fourier transform
used for the analysis of this receiver?

b- What are the different uses of the optical fiber amplifiers? Why is
a pump used in optical amplifiers? Explain with the aid of
sketches the idea of operation of the EDFA.

c- Explain the effect of radiation on optical fibers. Is the effect of
ionizing radiation similar to non-ionizing radiation? Why?

Question 4: (Answer two points only)
a- What are the types of index guided lasers? Explain the
mechanisms of making these index-guided lasers.
b- Explain the process of laser diode modulation.
c- How are fiber end faces prepared? What are the types of
deformations in fiber end faces? Explain with the aid of sketches
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Electronics and Electrical Comm. Dept.
Total Marks: 90 Marks

Question.5 (17 Marks) ;
a) Design a MOD-7 synchronous binary counter using JK flip-flops. Determine what happens if

the count goes into the unused state and show the results on a state diagram. (6 Marks)

b) An eight bits SISO shift register is clocked at 100 kHz. How long will the data be delayed in
passing through this register? (3 Marks)
¢) How many flip-flops are required fo construct MOD-10 ring and Johnson counters? Also write
the count sequence in the two cases. (4 Marks)

d) A four-bit ring counter and a four-bit Johnson counter are clocked by a 10 MHz clock signal.
Determine the frequency and duty cycle of the output of the output flip-flop in the two cases.

(4 Marks)

Question.6 (17 Marks)
a) What is the output voltage of a ladder DAC for a binary input 1010. What is the advantage of
this type of DACs. (4 Marks)

- b) An eight-bit D/A converter produces an analogue output of 12.5 mV for a digital input of 00000010.
* Determine the analogue output for a digital input of 00000100.Find also the full scale output

voltage. (4 Marks)
¢) Sketch the block diagram of a 3-bit flash converter, and state its advantages and disadvantages.
(5 Marks)

d) Why a dual-slope integrating-type A/D converter has a higher accuracy than other types of A/D
converter? (4 Marks)

=== Good Luck , Dr. Roayat Ismail ==
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Electronics and Electrical Comm. Dept.
Total Marks: 90 Marks

Digital Electronics in Comm. Systems Course Code: EEC3111 Year; 3"
Date: Jan., 8" 2012 Allowed Time: 3hrs No. of Pages: (2)

Answer the following Questions:

Question.1 (10 Marks)

Implement the three-variable Boolean function F (A4, B,C) = Z m(1,3,5,6) using
a) An 8-to-1 multiplexer,
b) A 4-to-1 multiplexer.
¢) A decoder and external gates.

TR D G o e e S SD TR ED ST DE MR ED M m S S0e WS e e e e e s e e R S M GD O O R WS G M GD G W S e S M M MR S AT G RS ST Gm mm G me S S e S R S SR S e m e

Question.2 (14 Marks)

The data sheet of a quad two-input TTL gate specifies the following parameters (absolute values):
Ion(max.) = 0.4 mA, Vou(min.) = 2.7 V, Vig(min.) = 2V, Vi (max.) = 0.8 V, Vo (max.) =04V,
Ipp(max.) = 8 mA, Ijp(max.) = 0.4 mA, Iy (max.) = 20 pA, Iccu(max.) = 1.6 mA, Icci(max.) = 4.4
mA, tun = tour =15 ns and a supply voltage range of 5 V.

a) Explain why Ij;(max.) is larger than Iy (max.). (3 Marks)

b) Determine:
- the average power dissipation of a single gate (consider 75% duty cycle). (3 Marks)
- the maximum average propagation delay of a single gate. (2 Marks)
- the HIGH-state and LOW-state noise margin . (3 Marks)

¢) How many gate inputs can be driven from the output of this TTL gate? (3 Mark)

- . Em mE D B Em e MmN m A R SD S M e M e MBS S A S M MM S5 M SN WD A D M TS S GW A e e e e M AN OI OH WD ED M e e e S O S Sm S SR S e S e e e

Question.3 (18 Marks) o " OVeG
For the standard TTL gate shown (Voc=5 V): Ry % Ry R

a) When at least one of the mputs is low (0.2 V),
what is the output high voltage and what is
current would flow out of the input? (5 Marks) ‘ l/

b) What is the effect of removing the diodes: Ds, 04
D; and D;. (3 Marks) i 4\ t»/ o1

¢) What is the problem results when connecting [NPUlA-——9p Qo Y
the outputs of two gates of this type together? nputB————— b '/
How can we modify this circuit to solve this »
2 h -
problem? (4 Marks) Ds & & D3 g R4

d) How can we modify this circuit to obtain: T 1K
- Low power TTL gate. (2 Marks) * »
- Schottky TTL gate (4 Marks)

Question.4 (14 Marks)
a) Design a 4-bit asynchronous up/down counter. Also draw the timing diagram of the counter in
both cases. Assuming that the flip-flops used trigger on the —ve edge of the pulse applied to the

clock terminal. " (6 Marks)
b) Design a decade ripple counter. Draw the timing diagram and discuss the problem of this type
of counters. (8 Marks)

P.T.O Pages 1/2




3- a- For an empty cylindrical wave guide operating in the TMy; mode, write down expressions lor
the different field components and wave guide parameters.

b- If' the Longitudinal electric field component ( Ez)in a cylindrical wave guide with radius 5
em and walls are made of cupper with o, =10* Q' /mand is filled with a lossy- dielectric
material having &, = 9and o, =10 "'v/m is given by:

Ez(r,8,z,0)=10" ¢ J, (48.1r)cos(18mx10” t — fiz) V/m
determine: i- The mode of operation i~ f, [ e, .a,anda

iti- Fat which «, is minimum and evaluate o

o @S well as the magnitude
of E,.at z=2m .
4-a- (1) For a cubic cavity resonator operating in the TEo; mode , write down expressions for the
Different field components in the cavity as well as the resonance frequency and the
quality factor.

(2) i1l the resonance frequency and the quality factor of an air filled cubic cavity
resonator operating in the dominant mode is 6 GHz and 2000 respectively. Evaluate its
dimensions and its walls directivity o .

1i-When the above cavity was re-filled with a lossy dielectric material. the new values of
the resonance frequency and the quality factor became 1.5 GHz and 600 respectively.
evaluate the material parameters ( ¢, and o, ).
b-For an air filled circular cavity resonator with radius 6 em, and operating in the TEy,, mode :
(1) Write down an expression for the resonance frequency.
(2) i~ Il the quality factor and the resonance frequency of the above cavity is 3000 and
3 GHz respectively, calculate the length d of the cavity.
ii-If" the above cavity is filled with a lossless dielectric material with & = 25 calculate
the new values of the resonance frequency and quality factor.

S- For the optical fiber :
a- 1- Draw the simplified block diagram of the optical fiber transmission system.
1i- Draw the single fiber structure indicating the characters and functions of each element.
iii- Write down what do you know about the basic optical lows and definitions.
iv- Compare using neat figures the difference between step index and graded index
optical fiber
b- It the light is traveling in glass with refractive index of 1.6 towards a glass-to-air
interface with an incident angle of 30", evaluate the reflection and refraction angles
as well as the required incident angle to ensure total reflection.
¢- If the optical fiber indexes is described by: n(x)=1 45611 — —-+0.004T1 . -
125x107 8.5x10

i- Obtain the index of both the core and the cladding.
ti- Show the type of the fiber index then estimate its mode.
1i- Lvaluate the required incident angle to ensure total reflection

"asal W sugs @ame @ g sinl sy
Dr. Abdel-Fattah A. Abu-Hashem
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Black Magic Design
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Tanta University Faculty of I'ngineering

Course Title : Wave Propagation and Antennas | Course Code : EEC3110 Year : 3rd

pages

Date :22th lehu\* 2012 (Academic Year 2011/2012 First Term) Allowed time: 3 hrs No: ol

Attempt all questions:
I- a- For the lossless RF T. L.:
i- Write down the general expressions for both voltage and current distributions
Fix), J(x) as-well as (L), IfD)
1i- Derive expressions for a , 3,V

and 7,

1i-Write down an expression for the reflection coefficient at the load, p, and then show its

ph *

relation with the standing wave ratio, o
iv-Write down an expression for the input’ impedance of the line. / , - then derive
expressions for the input impedance in the cases of short circuit line, Z, and open
circuit line Z,,. , and sketch them showing the main applications of these lines.
v- Show how to achieve impedance matching using the quarter-wave length transformer.
b-1-For a radio frequency lossless T.L with length 6 m operating at 300 MHz with parameters
L=10mhim.C =4 ul"/m and the reflection coefficient at load p, = 0.4+/3 1 ./0.4 obtain
the values of :
Lo Z, 6 E o o

d,

max * “min I max ?

¢- When designing the single stub matching for a lossless T.L having Z, = 1000
.and length L= 4.2moperating at 300 MHz , the stub was to be of Length
[,=0.15mand at d= 0.3m from load. Use the smith chart to obtain its load

impedance Z, then to obtain the following:

Vi, 21y pand Zat 2.5m from load and at 0.5m fromsource .

w i s at1.2m from generator, Z,, and Z at1.3m from load and at 0.6 m from source .
I max Fmin .3 £ ilp i i
- a- (1) Write down expressions for the different field components in a rectangular wave
guide operating in the dominant mode. Then, derive an expression for the
transmitted power W

(2) I'the transverse magnetic field component ( /7 ) in a rectangular wave guide

of dimensions (5 cm x 4 cm), filled with a dielectric material with & =106 s
given by:
H . (x,y,z,t) = 10" sin(207x) cos(24mx10° ¢ — B.£) A/m
(a) determine : i- The mode of operation i-a,,ay . f. B, .V,andn,

(b) Write expressions for the other field components.
(¢) Show graphically how to adjust the feeding configuration of the operating mode.
(3) Check if other modes can propagate inside that W.G or not, if, what are them.
b- If the longitudinal electric field component (I57) in an empty rectangular wave guide Operating in the
dominant mode is given by:

i i) . .

E,(x.v.z,t) =107 sin(20x) sin(25zy)cos(wt - S,z) Vim

(a) determine : i- The W.G dimensions and its /. then, sketch ¢, versus frequency
ii- Fat which a,, is minimum , B .V and 1, atthis frequency.

(b) Write expressions for the other field components




Question 3 20 Marks

a- | The following data were collected to determine the relationship between pressure and the
corresponding scale reading for the purpose of calibration.
Pressure (X) (Ib/sq.in.) 10 10 10 10 10 50 50 50 50 50
Scale reading (Y) 13 18 16 15 20 86 90 88 88 92
i) Compute the rank correlation coefficient.
i1) Find the equation of the regression line.
iii) The purpose of calibration in this application is to estimate pressure from an observed scale
reading. Estimate the pressure for scale reading of 54.

b- | If we have a finite population of five observations 3, 5, 7, 9, 11; find the sampling distribution of the
mean if we draw a random sample of size 3 and sampling is without replacement.

c- | An efficiency expert whishes to determine the average time that it takes to drill three holes in a certain
metal plate, how large a sample will he need to be 95% confident that his sample mean will differ by
15 seconds from the true mean? Assume that it is known from previous studies that the population
standard deviation is 40 seconds.

Question 4 23 Marks

a- | To compare the prices of a certain product in two cities, ten shops were selected at random in each
city. The prices were noted below:

Cityl: 61 63 56 63 56 63 59 56 44 61
Cityll: 55 54 47 59 51 61 57 54 64 58
At 0.05 level of significance test whether the mean of prices in the two cities is said to be the same or
not?

b- | Patients arrive at the government hospital for emergency service at the rate of one every hour.
Currently, only one emergency case can be handled at a time. Patients spend on average of 20 minutes
receiving emergency care, find:

1- The probability that a patient arriving at the hospital need not to wait to get the emergency care

2- The average length of the queue that forms.

3- The average time a patient spends in the hospital.

4- The average time a patient spends before receiving emergency care.

5- The probability that a patient arriving at the hospital will have to wait.

6- The probability that there will be five or more patients in the hospital.

7- The amount of average service time needs to be decreased to keep the average time in the
hospital less than 25 minutes.

¢- | If X is uniformly distributed with mean 7 and variance 4/3, find P (x< @)?

A part of the standard normal table:

Z 00 0 02 03 04 05 L6 07 08 09

1.5 4332 4345 A357 4370 .4382 4394 4406 4418 4429 4441
1.6 4452 4463 4474 4484 4495 4505 4515 4525 4535 4545
1.7 4554 4564 4573 4582 4591 4599 4608 4616 4625 .4633
1.8 A641 4649 4656 4664 4671 4678 4686 4693 4699 4706
1.9 4713 A719 4726 4732 A738 A744 4750 A756 4761 4767
2.0 4772 4778 4783 4788 4793 4798 4803 4808 4812 4817

A part of the t- table:

v

o
0.40 | 0.30 | 0.20 | 0,15 | 0.10 | 0,05 | 0,025 0.02 | 0.015

16

0.258 | 0.535 | 0.865 | 1.071 | 1.337 | 1.746 | 2.120 | 2.235 | 2.382

17

0.257 | 0.534 [ 0.863 | 1.069 | 1.333 | 1.740 | 2.110 | 2.224 | 2.368

18

0.257 | 0.534 | 0.862 | 1.067 | 1.330 | 1.734 | 2.101 | 2.214 | 2.356

19

0.257 | 0.533 | 0.861 | 1.066 | 1.328 | 1.729 | 2.093 | 2.205 | 2.346

20

0.257 1 0.533 | 0.860 | 1.064 | 1.325 | 1.725 | 2.086 | 2.197 | 2.336
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Tanta University Physics & Mathematics Dept. Faculty of Engineering
() Total Mark : 85

Course Title: Engineering Mathematics (4) Course Code: PME3115 Year: Third Year Communications

Date: 18/1/2012 (Final First Term Exam) Allowed time: 3 Hours No. of Pages: (2)

Answer all the following questions:

Qucsﬂon 1 12 Marks

Three machines A, B and C produce respectively 50%, 30% and 20% of the total number of items.
The defective output of these machines is 4%, 5% and 3% respectively. An item is chosen at random:
i) What is the probability that the chosen item is non-defective?

ii) If the chosen item was non-defective, what is the probability that it come from machine A or C?

b- | A die is loaded in such a manner that for n = 1,2, 3, 4, 5,6, the probability of the face marked n,
landing on top when the die is rolled is proportional to z. Find the probability that an odd number will
appear on tossing the die.

- 2 N il 1- - 1-4

¢ A random variable X may assume 4 values with probabilities 1+3x, 4x'1 42x and . x, find
the condition on X so that these values represent the probability function of X.

Question 2 30 Marks

a- | Say (true) or (false) and correct the false one:

1- Ingeneral E (x) E(X)

2- The units of mean and variance of a random variable are the same as that of the random
variable itself.

3- The coefficient of variation is unit-less.

4- A necessary condition for a queuing system to be stable is that the arrival rate must be greater
than the service rate.

5- A continuous random variable X has a p.d.f. f{x)= ax+b, 0 <x < I, the relation between a and b
1s a+2b=2.

6- Different probability density functions may have the same mean and the same variance.

7- The median is used as a measure of central tendency for the descriptive data.

8- The mode is most central tendency measure affected by the extreme values of the data.

9- In sampling the size of the sample (n) does not depend on the variance of the population.

10- Samples are used only to study infinite populations.

11- If the variance of a random variable approaches zero, then the probability that the random
variable will be equal to its mean value approaches 1/2.

12- A symmetric distribution has zero coefficient of skewness.

b- | The probability of a student passing an exam is 0.8, what is the probability that he will finally pass the '
exam before the fourth attempt?

¢ kxe™ x20, A>0
If a probability density function is given by f ®=

otherwise
Determine:

1) the value of Kk 2) the cumulative distribution function 3) g, ¢°, o and M)

1/2



Question 4

a)

In the XOR probiem. there are four patterns: (0.0), (0,1), (1,0), and (1.1) in a two-
dimensional input space. It is required to construct a pattern classifier using the RBF
network that produces the binary output 0 in response to the iput pattern (1,1) or
(0.0), and the binary output 1 in response to the input pattern (0,1) or (1.0). Use the
following Gaussian hidden functions

21 X) =exp(~||X — tll?). ¢ = [1,1]7

P2(X) = exp (~||X = ta]|?), t, = [0,0]T

There are many applications of ANNs. List at least five of these applications? and
then briefly describe the equalization of multipath distorted 64-QAM using the neural
network

Question 5

Given the neural network with initialized weights as in Figure 1. It is required to train
the network using the backpropagation learning algorithm with a learning rate of 0.1. All
hidden and output neurons in the network cmploy sigmoid activation function. Find the
updated weights, for the following training pattern X = [0.6.0.1]" and O = [1,0]7.

neurons

Reurons

Figure 1

With my best wishes, Dr. Ing. Alsayed Algergawy



Tanta University (’J/y Neural Networks
Faculty of Engineering First Term Exam
Computers & Control Eng. Dept. January 11, 2012
3" Year Comm. Student, Time Allowed: 3 HOL}E%_

Answer the following questions.

Question 1

Tell whether each of the following sta:ements is true or false. and then correct the false
ones:

a) A single pereeptron can compute the XOR function.

b} In backpropagation learning. we should start with a small learning paramcter 4 and

slowly increase it during the learnis g Process.

¢} A three-laver BPN with 5 neurons in each laver has a total of 50 connections and 50
weights,

d} Typicallv. Adalines produce better esults for new {untrained) inputs than do percep-
frous,

e) After training a Self-Organizing M: p. output neurons that win for similar luputs are
usually far apart from cach other in the map

f) The radial-basis function (RBT') ne works contain one or more hidden layers.,

Question 2

a) Explam how an Adaline works. i.c. describe the function that it computes and its
learning algorithm? What is the msin difference between it and the perceprton?

b) Briefly State the convergence of the LMS algorithm?

¢) A neuron K receives (wo mputs @, end @y with synaptic weights wy. and uy,. respec-
tively, The bias weight iy wyy. Given that 1= 0.5y = Lowyy = 0.8, wyy = =0.7.
and wyy = 0.7, find the output valuc for the following cascs:

- if the neuron has a sigmoid function.
- if the neuron is linear.

Question 3

a) In a 2-D sclf-organising map (SOM) with input vectors of dimension . and k nelrons
i the map. how many weights will 1here he?

o ¥

b) Once the SOM network has heen properly initialized. there are three essential processes
involved in the formation of the network. List the three processes? and then describe
ONLY onc process?

¢) What arc the carcful considerations t rat must be given to the choice of the learning-rato
parameter and neighborhood functicp during the self-organizing phase of the SOM?
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