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Q1:- Prove that the reciprocal of the reciprocal lattice to the face centered cubic lattice

(fce), is direct lattice.

(10 Mark)

Q2:- : Prove that the equation of motion (dispersion relation) in monatomic leaner series is
reduced to propagation relation of an elastic sound wave travel in continuous media, at the
value of the wave vector (k) is very small. (10 Mark)

Q3:- (a) X-ray radiation is incident in the cubic crystal lattice plan(242 ), if the distance

_lom, and the energy of the incident

(4 Mark)

between two adjacent parallel planes dj;; =3x10

radiation is 40Kel, find the angle of the second order scattering.
(b)- Write the dispersion relation of monatomic leaner series.(b) Show the drawing of this

relation. (¢) determine the first and second Brillouin zones . (6 Mark)

Q4:- Prove that the primitive translation vectors of the reciprocal lattice of (bcc) lattice are

just the primitive vectors of an (fcc) lattice.

(10 Mark)

Q5:- Show that the angle between any two adjacent edges of the rohmbohedral primitive

cell of the Face- centered cubic lattice is 60°

Q6: Answer one branch of the following questions.

(10 Mark)

(10 Mark)

(a)- Evaluate the Madelung constant in one dimension chain.

(b)- Find the Geometrical Structure Factor for 'Cesium Chloride ( CsCl ) crystal. structures.

Not: % = 6.626 x 10 ~3* J.sec ,  leV =1.6022 x10~ %
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Q1 / Define the following expressions: (choose four only) (12 Mark)
1- Multimode Fiber.  2-Bandwidth. 3- Waveguide Dispersion. 4- Attenuation.

5- Indocr Fibers.

Q2 / Solve the following: (12 Mark)
A. Calculate the numerical aperture of a glass fiber optic with (ng=1.57) and (ng=1.43).
B. Calculate the total dispersion for the fiber optic cable of (10Km) length and the input and
output pulses are (5ns and 50ns), respectively?
C. Calculate the angle of incident of a laser light that traveling into a Fiber Optic with ngaqe-
1.45 and neoe= 1.465?

Q3 / Compare between the following: (choose two only) (12 Mark)
A. Step and graded index Fibers.
B. Simplex and duplex Fiber cables.
C. Material and waveguide dispersion.

Q4 / Answer the following: (12 Mark)
A. What are benefits of single-mode Fibers?
B. Explain the expression of intersymbol interference?

C. Give a description for the following fiber cables: 1- Overhead, 2- Simplex, 3- Multifiber,
4- Riser.

Q5/ (12 Mark)
The ministry of Communications in Republic of Iraq would like to make a communication
network in order to connect all the governorates with each other. Suggest a syitable Fiber
optics system for this purpose? What is the type of the fiber optics? What is the type of the
fiber cable? Any type of light source could be suit for this design?
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Note: 12 Mark for each question

Q1/ lossless resonant half wavelength dipole antenna with input impedance 73 ohm is
connected to transmission line whose characteristic impedance is 50 ohm. Assume -the
pattern of antenna is given by: U = B,sin®6 . calculate total efficiency in dB and absolute
gain in dB.

Q2/ Café net transmitting a signal, the power of this signal is 1 watt and its frequency is
2.4 Ghz. If the gain of the transmitting antenna is 15 dB, what is the power received to an
antenna located at distance far 1 km if the gain of this antenna is 24dB.

Q3/ Plot radiation pattern : 1- field (linear scale)
2- power (linear scale)
3- power (dB scale)
And set HPBW points on the plots.

Q4/ Define the following: :
1- Frii transmission equation 2- Isotropic radiator 3- Fraunhofer Region
4- antenna 5- Reflection efficiency 6- Radian '

Q5/ Short dipole of length 3 cm is operated at 1 GHz, the efficiency is 0.6. calculate
radiation resistance, gain and effective aperture
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Q1/ A uniform sheet of charge with pg = ;—;nC /m? is located at z= 5 m and uniform line

charge with p, = :gEnC/m is located at z=-3 m and y = 3 m, find the electric field at
(0,-1,0)

Q2/ The region between two right cylinders contains a uniform charge density (p), use
Poisson's equation to find (V)

Q3/Given A = ra, —r?cotfag , find V- A
Q4/ In dielectric material with g, = 3.6, D = 285 nC/m?. Find the magnitude of E, P, and %
Q5/ Copper conductor of cross section area (A= 3.31x10° m?) and current 20 Amg)ere, o2

the electric field in the conductor is (0.104 V/m), charge density is (1 81x10" C/m®). Find
mobility of electrons. ’
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Q1/ (10 marks)
a-If the surface tension of a liquid is 3x10-2 N/m and the slide wire length is (0.2

m).What total weight will liquid support? .
b-The viscosity of blood at 37 °Cis (2.33 x 107 pois.sec), what will be the viscosity

at 50 °C.

Q2/ (10 marks)
a-The radius of artery is 1 cm and the cardiac output is about (5% 10 ?

m>/min). Find the average velocity of flow when the radius reduces 0.90%
b-According to Bernoulli's law of conservation of energy, flow rate is inversely

proportional to the cross sectional area, but this opposed the flow in

capillaries and artery, explain and give an example

Q3/ (10 marks)
a-Werite the principle of generating Ultra sound.
b-Calculate the effective half-life of radioactive isotope of half-iife (2 hours)

absorbed by an organ with biological half-life (10 minutes)

Q4/(10 marks)
a-By means of Hennery’s law, discuss hyperbaric oxygen therapy.
a- Discuss hoe the jell used in ultrasound scanning cause to decrease scattered

waves.

Q5/(10 marks)
a-With the aids of Boyle’s law discuss the pressure effects while diving
b-Caculate atmospheric pressure in N/m? and Dyne/cm

Q6/(10 marks)

a-Discuss pressure inside the skull.
b-Define the unit of sound intensity. The absorptlon coefficient for 1 MHz

frequency Ultrasound wave in a muscle is 0.13 cm™. What is the depth of the
tlssue to reduce the intensity of the beam to one-tenth of its incident value.
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