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University of Mansoura Al 2" Term :

Faculty of Science g{% 4™ Years: Physics
Physics Department ~ Date :May 2013
Subject: Physics == Time allowed : 2 hours
Course (s): (Phys. 420) Solid State Physics 2 Full Mark : 80 Mark

Answer the following Questions

1) Explain why mobile electrons appear in some solids and others not?
Show how the free electron theory succeeded in explaining the wide
spectrum of conductivity. (20 Marks)

2) Discuss the main concepts of the following models:
Dulong- Petit, Einstein, and Debye used for describing the relation

between specific heat of solids and temperatures (20 Marks)
3) Define the terms and give physical meaning for the following:

a) Thermal velocity. b) Drift velocity. ¢) Mobility

d) Polarization and dielectric polarization

e) Dielectric constant and dielectric loss (20 Marks)

4) Based on Free electron model calculate both DC and AC conductivities,
explain carefully the physical meaning of your results. (20 Marks)

Examiners

1- Prof. Dr. F.M. Reicha 2- Prof. Dr. A. A. El-Bedawy
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Mansoura University Year: 4™ Level Second Semester , 2012-2013
Faculty of Science : Specialization: ~ June,2013
Physics Department Physics Program Time: 2 Hours

Subject: Nuclear Physics ~ Saturday 1/6/2013  12-02 PM
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Answer (5) Questions Only = ( Full Mark : 80 ) Mark

1- Using Time-Dependent Perturbation Theory in Beta Decay to derive Fermi- 16
Golden Rule number two.

2- In Fermi theory of beta decay, describe the physical situation applied to the 16
transition rate equation and calculate the square of the matrix element of
interaction. '

3a- | Classify in table the beta transitions according to ft-values. 10

3b- | Calculate the Log ft value for0™ (B) N**decay. Given Q= 1.81 MeV, Ty, =706 5 . 6
/

4a- | Describe and discuss the experiment of Reines and Cowan to detect neutrino . 10
4b- | Calculate the mean free path of 1.5 MeV neutrinos through water. Given o = 6
0.42x10* cm®.

5a- | Give and define each term in the classical and quantum mechanical expressions | 10
for the coupling energy between two_magnetic dipole moments p, and fora
hydrogenlike (single electron ) atom of ‘niiclear charge Z . '

5hb- | Consider the electronic ground state of the hydrogen atom , for which | =1/2,1= |6
4 and F= 0 or 1. Calculate the difference in energy by using the quantum
mechanical expression . Calculate also the frequency and wavelength of the
photon emitted from the F =1 to the F=1. '

6a- | Study the effect of an external magnetic field on the hyperfine structure and 10
determine Larmor precession. Calculate the Larmor frequency and the
corresponding wavelength for p=1nm  I= 1.and B=1 Wh/m?.

6b- | Review some of the main features of molecular excitations and transitions. 6.
Discuss the rotational part in greater detail.

With our Best Wishes

Examiners Prof. Dr. Ali H. El-Farrash ..Dr. Ahmed Abu EI-Ela*

*‘Corre.gnond’z’nj FExaminer



PR L

R AT

Mansoura University Second Term
Faculty of Science ¢ Level : 4 Physics

Physics Department

S Date : June 2013
Subject: Physics T Time allowed : 2 hours
Course (s): Phys 422 Plasma Physics Full Mark:: 80 Mark

Answer All Questions

[1] a- Explain the following:

1- Debye shielding  2- quasineutrality and collective behavior

3- Solitons.
b-

~In laser fusion, the core of a small pellet of DT is compressed to a density of
- at a temperature of 30,000,000 K, Estimate the number of particles in a

Debye sphere in this plasma .

[20] Mark
[2] Write short account on:
a- Dispersion
b- nonlinearity
c- double layer
d- Dielectric constant and refractive index of a plasma
[20] Mark

[3] a- Investigate the conditions for an ionized gas to be a plasma?

b- For the plasma system given by

on,
ot

0
+—(ny,)=0,
ﬁx( e

0
mene[av“ +v, av"]:— P —&h L
ot ox ox

p, =n,KT and
0

—FE =4nwe(n, —n,)
Ox

where p,, n,,n,

e

electron velocity, electron mass and electric field respectively. Compute the plasma

frequency and group velocity by Using a linear study.

., m, and E are the pressure, ion density, electron density,

[20] Mark
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Mansoura University
Faculty of Science
Physics Department
Subject: Physics

Second Term

Level : 4 Physics

Date . June 2013
Time allowed : 2 hours

Course (s): Phys 422 Plasma Physics Full Mark:: 80 Mark

Answer All Questions

[1] a- Explain the following:

1- Debye shielding  2- quasineutrality and collective behavior

3- Solitons.
b-

Debye sphere in this plasma .

In laser fusion, the core of a small pellet of DT is compressed to a density of
- at a temperature of 30,000,000 K, Estimate the number of particles in a

[20] Mark
[2] Write short account on:
a- Dispersion
b- nonlinearity
c- double layer
d- Dielectric constant and refractive index of a plasma
[20] Mark

[3] a- Investigate the conditions for an ionized gas to be a plasma?

b- For the plasma system given by

on, +i(n€vc):0,

ot Ox

m,n, [Gv +v, 6V€]:—§pe —en,E,
ot ox X

p. =n, KT and

iE =4re(n, —n,)
Ox

where p,, n,n,,v,, m, and E are the pressure, ion density, electron density,

electron velocity, electron mass and electric field respectively. Compute the plasma

frequency and group velocity by Using a linear study.

¥

[20] Mark




[4] a- Forion acoustic motion

on, 0
s s ey gy ] m il
2 (nv,)
Py i _ e 0f
ot "ox om, ox’
2
Zx? =-4re(n, —n, exp(— ;5?—2)),

For large amplitude prove that the equation of motion for this is given by

1 8 24 2
5(¢/ )=M2[(1“%¢5)2 —1]+expg—1. and plot the phase plane, finally calculate U*

In terms of the peak potential ¢, ., where U is the velocity of propagation.
b- comment on the applications and uses of Plasma physics. [20] Mark

Examiners:
Juld daas 2 el s 0
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|Mansoura University : 2" semester, 2012-2013
Faculty of Science 4" Level June, 2013 (2013-06-08)
Physics Department Physics Time: 3 Hours

Ph 423: Quantum Electronics

Mark

Answer All the Following Questions:  (Fus mark for written exam' 80)

1. Applying the free electron theory of metals, calculate the average value of the
electron energy using the Fermi distribution ~at temperature 77K

FE)=1/{1+exp[(E - Ep) (kT)]}. (] dvexp(-y*) =7 /2]

| 2. For a metal of work function ® and Fermi energy level Ej, derive the
electron current density emission with respect to the temperature of the metal | /2

"Richardson equatlon I a’yexp(—ay) Jrlal]

3. | Consider a metal of surface barrier height E, affected by a photo-beam of
: :e'nergy kv has elec-tron of energy component FE, in the direction
perpendicular  to the surface. Calculate the photo-current  density
perpendicular to the surface for v <vy and v >v, at temperature T°K where

vy 1s the threshold frequency at 0°K . oo+ x) = z( ).
: : ' n=0
4. | For a crystal of N-atoms arranged in one-dimension, assume the potential is a

| rectangular potential barrier of height (V;), spacing (a) and thickness ().
Assume a very small thickness (b —0) while (Vob) remains constant. 15
Descnbe the energy levels for electrons inside the crystal for all (V) values.

% Consider a three-dimensional crystal of atoms arranged in a periodic pattern
in space with lattice vector (R ), number of atoms Ny, N,,N;3 and lattice

vectors @), a,, a; In the three directions, :r_espectively Find the reciprocal 20
lattice vectors by, b,, by and the momentum vector k of the Bloch function

| for bee crystal.

Wi_th: our Best wiShes

Examiners: | Prof Essam M. Abubwafa (*) | Dr. Abeer A. Mahmoud
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Mansoura University » Second Term
Faculty of Science v Forth Year : Physics
Physics Department Date : 11/6/ 2013
Subject : Physics &= Time allowed : 2 hours
Forth Year Physics
Statis.Mech. ph (424)
Answer the following questions
(1) a- Verify the conservative nature of phase space volumes and derive the equation of motion for (20)

a statistical ensemble .

b - Calculate the phase space volume for a system contains 10 particles moving freely in a volume V .

(2) a- Write down the canonical Gibbs distribution and show that it for an ideal gas contains the

(20)
Maxwell- Boltzmann distribution .
b - Use the canonical Gibbs distribution to obtain Helmholtz equation H = ¥ — 6 gg—
(3) a- Derive Gibbs lemma ,Z—Z = -91—2 (u— @) (H — H) where u is an arbitrary mechanical quantity . (20)
Calculate the relative fluctuation of energy (AE/E)
b- Utilize the virial theorem and the equipartition law of energy to obtain the mean energy of
a particle moving in an external field with potential U(r) = A 7.

(4) Answeronly a or b. (20)

a— (1) The partition function for a real gas in thermal contact with a heat
reservoir could be written in the form z = zj zj,y Where z, is the partition function
for the ideal gas and zy is the partition function of interaction , find an expression
for ziy
(ii) Calculate zjy in case of a rarified gas with molecules interact in pairs according to
p(r) =24 > 0.

b — Write down the Gibbs distribution for a system with a variable number of particles and obtain the
average pressure and average number of particles for the system in terms of the grand potential .

With best wishes
Hayam Mashaly
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Mansoura University 5 puaaiall dzala
Faculty of Science 2 1) 4
PhysicsyDepartment ¢ s ‘ @S..
£l il auid
Second Term Examination Full mark: 80 mark Educational Year: Third Level
Physics. Stud. subject: Physics
Time: 2 hours Course: Phy325.
Date: 13/6/2013 Mathematical Physics 2
Answer the following questions.
1-a- Classify the following partial differential equations
i — Uy, + Uyy + sin(u) =0, ii — x*u, + u, = sin(x) (8mark)

1-b- Verify that the following function is a solution of the given PDE

i — Uy = 0% Uyy, u(x, t) = sin(at)cos(x)

. 1
i —uyy + Uy + U, =0, ulx,y, z) = Nra

(12mark)
2- Solve the following problem

u (X, =uu(X,0)-u(x,t), 0<x<l, 0<t<co

Bcs {Z?l):g:g, IC  u(x,0) = sin(nx) (20mark)

3-Prove that

i - 75(f) = 20f (0) = &> 7(f)

i — L{f™} = s"L{f} = s (0) — - — f7D(0) (20mark)
4- Using the Laplace transform to solve the following equation

(X, )=t (X,t) ,0<x<o00,0<t< @

With Bc u(0,t) = sin(t), IC u(x,0) =0 (20mark)

With best wishes
Examiners: Dr. Abeer Awad, Prof. Dr.S.A .El-Wakil
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Mansoura University
Faculty of Science
Physics Department

4™ level physics students

Full Mark: 80

Allowed time: 2 hours

Course title: Non linear physics
Course code: Phys 426

Second Semester
Date:8-6-2013

Answer the following questions: Marks

1- | Classify the fixed points of the two following system and study the phase | 20
plane for each

% )::x(4~x—y), . il. >:::y,
§=xy—2y. §=-§sinx-/1v
L
2- 1. Show that regular perturbation fails on the boundary value problem 20

ey" HI+e) y'+y =0, y(0)=0, y(1)=I1
1. Using singular perturbation to solve this problem.

iii. Find the inner and outer approximations from the exact solution.

3- | Derive and discuss (i) the travelling wave solutions and (ii) similarity | 20
solution of the KdV equation

u, —ouu, +u,, =0

4- | Show that the following system of equations admits a limit cycle 20

y 2 2
X=x+y-Xx(X"+y°),

y=-x+y-y(x’+y’)

Best wishes:

Examiners: i) Qe /o) %



