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Mansoura University s L g First term Exam, 2 /1/2016
~ Faculty of Science 4™ level - |
* Physics Department Time allowed : 2 hours

Full mark: 80 marks

Subject: vphysics | s C'ourse_:u4_1,0_&§ Laser and its applic'_ations""

Answer the following questlons

1=

3-

a) Sketch and explain schematrc d1agram of the components of Carbon dioxide laser
device. Describe the essential feature of this Co, laser and its fundamental vibration
configurations. Explain by the aid of an energy level dragram how populatron inversion

, yrs brought

(20 marks)

b) Explain how an assembly of randomly oriented opt1cal fibers can be used in the field
of cryptography for coding and decoding optical information.

(7 marks)

a) Discuss the population inversion for a an atom havmg four levels Drive an express1on
for the populatron inversion cond1tron

(15 marks)

b) Explain the principles of sandwmh holograms and illustrates how the deformation of
an object may be determined.

(6 marks) -

“C)A He-Ne laser emits light with wavelength 633nm in a transition between two states

of Neon atoms. What would be the ratio of population of the upper state relative to the
lower state of Neon atom if they were in thermal equilibrium at 300k ? ( Note:
h=6.625x10".sec, K=1.38x107j/k, C=3x10*m/sec ).

(6 marks)
a) Drlve an expression for the growth of a laser beam in a medium.
e s T o mEE | (10 marks)
b) D1scuss that, d1rect1onal1ty is the optlcal property of light drstmgmsh the
laser from other light source.
(8 marks)
c) Demonstrate and explain an experimental arrangement for observmg the

longrtudmal mode eharacterlst1cs of a laser source. €
4 (8 marks)

With my best wishes
Prof. Dr. Taha Sokkar
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Mansoura University o 1% Semester, 2015-2016
Faculty of Science 4" Level January, 2016 /20/5/01/05]
Physics Department Physics Time: 2 Hours

Phys 414

Mathematical Physics (Il

Answer All the following Questions:
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Mansoura University | » P \ g First Term

Faculty of Science 3{ Forth Year : Physics

Physics Department \ Date 9 /1/ 2016

‘Subject : Physics Time allowed : 2 hours
Forth Year Physics

Electrodynamics (2) ph (413)

Answer the following questions

[1]a- A plane electromagnetic wave is incident obliquely on the interface between (25)
two perfect nonmagnetic dielectric media with refractive indices nj & na respectively.
If the electric field vectors are polarized parallel to the plane of incidence find the
reflection amplitude coefficient , rp. |

b - Unpolarized plane electromagnetic wave propagates from a dielectric (k. = 8.54, kn=1)
to the interface with free space at an angle of incidence equals 18.89". Prove that
the reflected wave is linearly polarized perpendicular to the plane of incidence
and calculate the critical angle. |

[2] a - Derive the expressions for the components of the electromagnetic field vectors  (25)
Propagating inside a hollow conductor. Comment on the obtained equations.
b — An air-filled wave guide of dimensions a &b with its axis lies along z direction.
Given Ey,=Eysin(mmx/a)sin(nmy/b), what type of this mode of
Vibration?. Find the expressions of the field vectors for the lowest frequency mode.

[3]a- A plane electromagnetic wave traveling in a dielectric medium is incident (25)
normal to the surface of a conductor . Find the reflection coefficient, R , and show that
in the case of a perfect conductor the field in the dielectric behaves as a standing wave.

b - In part (a) assume the dielectric medium is free space, the conductor is perfect and
the total electric field is zero at a distance 1m away from the surface of the perfect
conductor, then find the frequency of the incident wave.

[4] Answer only one part (a or b)

a — A linearly polarized plane electromagnetic wave propagates in the upper layer of the
atmosphere at the direction of the earth horizontal component . Show that the wave
splits into two circularly polarized waves with different refractive indices.

b — Write the expressions of the retarded potentials ¢ (7, t) & A(#,t) .Find the potential

¢ (7, t) produced by a point charge in an arbitrary motion.

(Constants may be needed: &,= 8.85 X 102 F/m , po=4nx107Hs)

With best wishes




* Mansoura University . W %} Lavel 4 . physics Students
Faculty of Science ‘ a(_J /» Fulll Mark: 80 )
Allowed time: 2 hours
Physics Department Nt
R ) ) Course title: Digital Electronics
First term Exam. : Jan. 2016 Course Code : Phys 417

Answer The Following Questions

1- a) Convert the follwing numbers to their binary equivalent : ( 4 AC )¢,

(4 36.25 )g +( 46.375 )yq. . and Convert the follwing binary numbers

to octal and Hexadecimal equivalent : 10110.101, 10010 . 01101

b) Design a logic circuit that has four inputs A ,B ,C and D . The output
of this circuit should be high only when at least two of the inputs are
high .Then show how to implement this circuit using ALL- NOR gates .

-a) Using ALL- NAND gates , design the logic circuit
required to drive the segment d in the 7- segment
display shown in figure (1) which can be used to
display numbers from 0 TO 9 ..
b) Desgine synchronous decade counter using J-k flip-flops
and draw the output waveform of each flip - flop . c

3-a) Design the logic circuit of a full adder, then draw how to connect a
half-adder and three full-adders to form a four- bit parallel adder. '

D) in figure (2) . determine the Q- waveform if the signals shown are
applied to the inputs of the J-k flip-flop. Assume that Q IS initially Low
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Determine the Q - output in relation to the clock for S R flip-flop
connected as shown in figure (3) .
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b} Draw the com
. nparator logic circuit which used to ¢
" binary numbers P . o ompare Two 3 ~bitus




Mansoura University ‘% : First Term, 2015-2016
' v
N v

Faculty of Science e MJ January, 2016

) Physics, 4™ Level '
Physics Department - o Time: 2 hours.

Semiconductors (Ph. 411)

Full Mark: 80 Marks
- Answer the following Questions:

1.a) | Study the dependence of the mobility on the effective mass fore 10 Marks
both charge carriers.
b) | Starting with the space charge distribution, deduce the'elect_ric 10 Marks
field at each region at p-i-n diode. ) ”
c) | Asilicon crystal has donor density1.6x1017/cm3.The donor level | 10 Marks
lies at energy= 0.45eV,calculate the position of Fermi level and
carrier concentration at room temperature, if the density of state at
conduction band =8.8x10" T* /m’. ‘
2.a) | Discuss the dependence of the:Depletion layer in p-n junction 10 Marks
diode on both temperature and doping concentrations.
b) - | Study the factors effect the displacing of Fermi level from the 10 Marks
middle of the band gap in an extrinsic semiconductor
3.a) | Show how the d1ffus1v1ty and mob1hty are related through the 10 Marks
Finstein relauons
b) | Discuss the effect of high field on drift velocity. 10 Marks
¢) | Define the following: i-Conduction Band, ii —Donor Level, iii- 10 Marks

Effective Mass, iv-Fermi Level, v- Hot electrons,' vi-Avalanche

breakdown, vii-p-n junction, ,yiiijy%lence Band, viv-Zincblende&
vv-Electron-Hole Pair .

With our best wishes,

Dr. Safaa Abdel-Maksoud & Prof. Dr.A.Oraby



Mansoura University Level: Four First Semester Final Exam, 2015-2016
Faculty of Science Program: Physics (January, 2016 [2016-01-23]
Physics Department Code: Ph 412 Time: 2 Hours

Quantum Mechanlcs (ll§

Answer ALL of the Followmg Questi ons " (Total mark: 80 marks)

1.a) | Consider the problem of a splnnrng but otherwise fixed electron in a constant
uniform magnetic field of 1ntensrty B, that points in the z—dlrectlon Calculate the | 10

eigen-states and ergen -energies of this same system.

b) | Consider that a polarized beam contarnrng electrons in the a, state is sent throngh a
| Stern-Gerlach analyzer which measures S, . What are probabrhtres to find the values | 0
»S~+n/2 0rS-——n/2'7 1 : -

it

2 v Us1ng the classmal Raylergh Jeans law of black—body spectrum uRJ(v) 8”" kgT., ‘7\20
where v is the frequency, ¢ is the Veloc:lty of hght s Boltzmann constant and &
_1s the absolute temperature and the transrtron probabrhty rate for radiation absorptron" e ks

|< MH (r)lk >‘ S(wy, = @), derrvate the Planck’s black-body rad1at1on formula

A partlcle of mass (m) conﬁned to one- dlmensronal box of w1dth (L) with drsorete | 20 :
| eigen- states 4, =e'Gan VI is exposed to perturbatlon e[ pri2m)[e™" 0 /(r\/_— 31, |

| where £<<1 and.z. are constants. The perturbation is. turned on at (1 == ) when the ;
- ‘,unperturbed system is in its ground state ¢,. What is the probability that at (t = +oo )

- _the system suffers a trans1t10n to the state ¢,, k>07 [ f dx exp(~x Y= \/2

4. | A particle of mass (m) and energy (E ) moves in a large cubic box of length (L) | 20
| scattered at a center of scattermg of radial potentlal V(r) Calculate the scattenng 8

& amphtude f(0) by the plane wave Born approxrmatlon [The normahzed plane -wave |
of a particle in a box of length (L) ISk e”” / w[— the energy drstr1but10n den31ty
in this box is: g(Ek);— mL3k/(27t 2y and the rate of transition probablllty is
S W -(2ﬂ/n) ()< k| V(r)lk'>| ] |

Wlth our Best ‘Regards

I Exammers l Prof EssamM Abulwafa ( *) lProf AbeerA Mahmoud



First Semester, 2015-2016
Credit hours Students: 4" [evel

January, 2016 (26/01/2016)
Physics Students 'Time: 2 Hours

Course: Physics (418) | Renewable Energy Full Mark: 80 Marks

Answer the First question Then "Only Two" From The Following:

Mansoura University
Faculty of Science
|Physics Department

The spectrum of the electromagnetic radiation is divided into different
regions. Discuss this phrase illustrating the different regions on a sketch

diagram.

Calculate the area of the solar panel needed to give 5 KW, if the sensors in
the panel are supplied by energy from silicon photocells of efficiency 30%
and the photosphere temperature is 5800 k, and if sensors are located at:

i~ Mercury planet, ii- Earth,  iii-Jupiter.
| T Mereury =0.58 x Earth 10° Km, o =1.5 x 10° Km, 1 jypier =7.78 x 10° Kim,

Re=6.96x10° KinFs o= 5.67x10 %% m 2kt

If the sun temperature is 5785 ‘&,

i-Determine Stefan Boltzman constant.

1i- Compare between the calculated Value of o and the experimental one.

ii- Using the given o, determme the value of the solar constant of the earth
iii- Also determine the characteristic color of the spectra.

h=6.6252x 103" J sec, k~13806x1023 J/ k
Re= 6.96 x10% m, Gy —29979x1o m/ sec,

0=2897.8 umk  r=15x10" m, o= 5.67x 10

Define each of the following : v
i- Photovoltaic phenomena. ii-Incidence monochromatic flux,

iii-Transmitted monochromatic flux, iv- Reflected monochromatic flux,
v- Absorbed monochromatic flux.

1 3.a) Derive an expression for calculation of the dally extraterrestrial irradiation

on a horizontal surface. 10 j

3.b) Compare between the daily extraterrestrial irradiation on 26 January with ,
that of monthly average daily irradiation for El-Mansoura (31° N), on an 15 f
inclined surface with angle of inclination = 20°. ’

Consider that I, = 1367 W/m>.




A

4.a) | Prove that the incident angle 6, for the irradiation over an inclined surface

with angle £ at latitude ¢ is equivale‘nt to the zenith angle at latitude(¢-£).

10

‘ 4'*’) ~ Using the given table, determine the percentage of the energy in the

spectra of a black body at temperature 5785 °k , for the
wavelengths in the following ranges:

i-0-0.39 pm. ii- 0.39-0.77um. iii- 0.77 - 4 ym. iv- 1> 4 um.
Comment on the results.

X X X X
pumk | SO | pmk | SO | umk | S(¥) um k J(x)
2200 | 0.101 | 4400 | 0.549 | 6300 0.762 4 17000 0.978

2300 0.120 | 4500 | 0.564 | 6400 0.770 18000 0.981

| 2400 | 0.140 | 4600 | 0.580 | 6500 | 0776 | 19000 | 0.983

_ With My Best Wishes

| Examiners: | Prof. Magdy Tadros (*) | Prof. Eman Seisa



