TANTA UNIVERSITY- FACULTY OF SCIENGE —~DEPARTMENT OF PHYSICS
EXAMINATION FOR THIRD LEVEL STUDENTS OF MATERIAL SCIENCE

QOURSE TITLE: : SOLID STATE PHYSICS 1 | COURSE CODE :PH.? 161

r

DATE: | 24,DECEMBER, 2017 | TERM :FIRST | ToTAL ASSESSMENT MARKS: 100 | TIME ALLOWED :2 HOURS

AN SWER THE FOLLOWING QUESTIONS

Flrst Question : |
a) Name the seven types of crystal systems and give the relation of Iengths of

axes and the relation of angles between the axes of each type. (13 marks)

b) Drescribe briefly the powder photograph. o (12 marks)

Second Question '
a) In a cubic unit cell draw the planes (111), (202), (432) and (100).

Calculate the inter planer distances for these planers if a=3.54" . (13
marks)
b) Discuss in details the inter atomic forces in crystals. (12 marks)

Third Question
a) Derive an expression for the determination of unit cell dimensions of a
rectangular unit cell. (13 marks)
b) Prove that the Fermi energy E. in an intrinsic semiconductor lies half way
between the top of the valence band and' the bottom of the conduction
band. : (12 marks)

Fourth Question
Discuss in details the free electron model in a metal and derive an

expression for the energy level in three dimensions. (25 marks)

A2y 'k‘-d:-‘ WL; - Al

] ..Lu_“=
Ul QUJ—»LFTV Au;URf»‘ ’!( & T

j/ r-QCULTY OF SCiENCE - TU
s 'f"




TANTA UNIVERSITY
FACULTY OF SCIENCE
DEPARTMENT OF PHYSICS

COURSE TITELE: Quantum Mechanics 1 COURSE CODE PH 3131
DATE: 2017 TERM:FIRST TOTAL ASSESSMENT MARKS: 100 TIME ALLOWED:2 HOURS

Answer the foliowing Questions:

1 — For a harmonic oscillator in the superposition state

|
W, b = = XLVGC!,I:) + u/1cw,t):]

Calculate the expectation value of momentum . (20 marks)

2- A particle of mass m moves in a three dimensional box, its lengths are a, b
and C. The Potential energy inside the box is zero while outside is infinity.

Derive the eigen wave functions and the eigen values of energy.
(25 marks)

3 — a- What is the expectation value of Parity for a particle in a one dimensional

box with walls at (- 9-5- s Lé ) in the initial state

[3@24- 46%-';-2({?3]

Wy _ L
Y050) = 5%
" Where Cﬁn:{%&;\ (rﬂg , o n= 2,4,
— _ 43 ..
4z ¢ NI y N = J =
T =12 cos (2 (10 marks)

b - Derive a law covers the time development of the expectation value,
(10 marks)

¢ —What is the ad joint operator of the operator
d ? (10marks)
dx
4 - Calculate the transmission coefficient for the case of incident particles
incident on a potential rectangular barrier V,, .
. (25 marks)

The energy of the particles less than v

Examiner : Prof . Dr. Nabil El-siragy




TANTA UNIVERSITY- FACULTY OF SCIENCE -DEPARTMENT OF PHYSICS
EXAMINATION FOR THIRD LEVEL STUDENTS OF MATERIAL SCIENCE

| COURSE TITLE: SOLID STATE PHYSICS 1 COURSE CODE :PH3161

"4

DATE: 24,DECEMBER 2017 | TERM :FIRST - | TOTAL ASSESSMENT MARKS: 100 TIME ALLOWED :2 HOURS

ANSWER THE F OLLOWING OUESTIONS

Flrst Question : - : :
a) Name the seven types of crystal systems and give the relation of lengths of
axes and the relation of angles between the axes of each type. (13 'marks)

b) Describe briefly the powder photograph. R (12 marks)

Second Question
a) In a cubic unit cell draw the planes (111), (202), (432) and (100).

Calculate the inter planer distances for these planers if a=3.58 . (13
marks)
b) Discuss in details the inter atomic forces in crystals. (12 marks)

Third Question
a) Derive an expression for the determination of unit cell dimensions of a
rectangular unit cell. - (13 marks)
b) Prove that the Fermi energy E. in an intrinsic semiconductor lies half way
between the top of the valence band and' the bottom of the conduction
band. _ (12 marks)

Fourth Question
Discuss in details the free electron model in a metal and derive an
expression for the energy level in three dimensions. (25 marks)



TANTA UNIVERSITY- FACULTY OF SCIENGE —DEPARTMENT OF PHYSICS
EXAMINATION FOR THIRD LEVEL STUDENTS OF MATERIAL SCIENCE

OURSE TITLE: SOLID STATE PHYSICS 1 COURSE CODE :PH3161

-

DATE: | 24 DECEMBER, 2017 | TERM :FIRST ‘| TOTAL ASSESSMENT MARKS: 100 | TIME ALLOWED :2 HOURS

ANSWER THE FOLLOWING QUESTIONS:

First Question : - -
a) Name the seven types of crystal systems and give the relation of lengths of
axes and the relatmn of angles between the axes of each type. (13 marks)

b) Drscribe briefly the powder photograph. B (12 marks)

Second Question
a) In a cubic unit cell draw the planes (111), (202), (432) and (100).

Calculate the inter planer dlstances for these planers if a=3.5A° . (13
marks)
b) Discuss in details the inter atomic forces in crystals. (12 marks)
Third Question
a) Derive an expression for the determination of unit cell dimensions of a
rectangular unit cell. » (13 marks)

b) Prove that the Fermi energy E. in an intrinsic semiconductor lies half way
between the top of the valence band and' the bottom of the conduction
band. (12 marks)

Fourth Question
Discuss in details the free electron model in a metal and derive an
expression for the energy level in three dimensions. (25 marks)



TANTA UNIVERSITY
FACULTY OF SCIENCE
DEPARTMENT OF PHYSICS

THIRD YEAR (PHYSICS+BIOPHYSICS)

COURSE TITLE: Electrodynamic 1 COURSE CODE:3171
IDATE: | 31-12-2017 _ |TERM: FiRST | TOTAL ASSESSMENT MARKS:100] TIME ALLOWED. 2 HOUR

Please Answer the Following:

Question (1): (a) Put true or false and comment on your answer:;

1- A perfect conductor can have electrostatic charges inside it.

2- The dielectric material is always dielectric whatever the applied external electric field.
3- Isotropic conductor has a conductivity which varies with direction.

4- The dielectric tensor is used to describe anisotropic dielectrics.

5- The application of external electric field to the dielectric material causes the flux
density to be greater that it would be in free space. (10 Marks)

(b) A dielectric cube of side L and center at the origin has a radial
polarization given by P = 100 r, where r = 3 x2a, + 10y ay + 2 z a,. Find all bound
charge densities and show explicitly that the total bound charge vanishes. (15 Marks)

. . . . d .y
Question (2): (a)- Calculate the Jacobian matrix ﬁa{; to transform from cylindrical

coordinate to Cartesian coordinate. Prove that the determinant of the matrix equals 1.
(10 Marks)
(b)- Given the vector field

1
— i i 2
D—rsmrpa,.—;smﬁcosrpa,g—lrr a,

Determine (I) D at P(10, 50 degree, 30 degree). (II) The component of D tangential to
the spherical surface r=35 at P, {15 Marks)

Question (3): (a) Discuss the uniqueness theorem of Laplace’s and Poisson’s equations.
(10 Marks)
(b) Semi-infinite conducting planes at ¢ = 0 and ¢ = 1m/3 are separated by
an infitesimal insulating gap. If the V(¢ = 0) = 0 and V(g = m/3) = 150 V, calculate the

potential and the electric field in the region between the planes.

. 19 av 1 a o a4 -
(Hint: ’—}3; P 5; + ?:3;% V+ 2 22 V=0) (15 Marks)

Question (4) (a) Discass the general solution of Laplace’s equation in 2D.
{10 Marks)
(b) Two extensive homogeneous isotropic dielectrics meet on plane z = 0.
Forz > 0,£,.; = 4 and for z < 0, £,5 = 3. A uniform electric field Ey=5a,+2a,+
3 a, kV/m exists for z > 0. Find the electric field E; and electric flux D, for z < 0.
(15 Marks)

© ©Best Wisheso o ... Ceereeienses Dr. Mohammed Shihab
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1 TANTA UNIVERSITY
47 FACULTY OF SCIENCE
DEPARTMENT OF PHYSICS

. EXAMINATION FOR THIRD YEAR STUDENTS OF PHYSICS AND BIOPHYSICS (SEMESTER 1)
1 _|.>OURSE TITLE: ELECTRICAL CIRCUITS &8 s COURSE CODE: PH3151
DATE: 02 |JANUARY, 2018 |TERM: FIRST _ |TOTAL ASSESSMENT MARKS:100  [FINAL EXAM

Please Note that the questions are in two separate pages

Answer The Following: \
First question (25 points): —, i
|

1-(10 points) Verify the conservation of energy principle in the following

circuit.

2-(10 points) Correct the following sentences:
1-Kirchhoff’s current law states that the summation of voltage i
rises and drops around a closed loop equals zero. i
2-Linear networks are any networks that operate in the same
manner regardless the direction of the current in the network.
3-When applying the superposition theory to power, the summation of the power dissipated in a
resistance is the summation of the power dissipated in this resistance due to each separate
source.
4-The first step, when applying Nodal analysis technique, is to convert each current source into
equivalent voltage source.
5- The time it takes transient voliages and currents to reach 99.3% of its final value is the timg
constant.

3-(5 points) Using Kirchhoff’s Law Find the equivalent capacitance to three capacitors connected in

paralie] and repeat the derivation when they are connected in series.

E==100mV R 2250 K350

Ry=11{)
Second question (25 points): ‘ . VWA
1-(10 points) Using Branch Current analysis 1(Ds ﬁ; Ry Z30) | 5
technique find the current in each branch. C) BRZ20 & i
2-(10 points) Define the following P
1- Norton theorem _ -[

2- Chassis ground

3- Duty Cycle

4~ Stray capacitance ‘

5- Phase difference : ‘
3-(5 points) Using timing diagram show the difference between rise time-pulse width and fall time. |

Third Question (25 points):

1-(10 points) Using timing diagrams show the effect of the pulse width on the pulse response of the RC
circuits.

Please Turn Over the page for the rest of the questions.




TANTAUNIVERSITY
FACULTY OF SCIENCE

DEPARTMENT OF PHYSICS

EXAMINATION OF (THIRD YEAR) STUDENTS OF PHYSICS& BIOPHYSICS (CREDIT HOURS)

L7 __ COURSE TITLE: Atomics pectroscopy COURSE CODE: PH3141
DATE: ‘4\1\2018 TERM: FIRST [TOTAL ASSESSMENT MA‘RKS:100 TIME ALLOWED: 2HCURS
Question(1):-

a. Show that the spin orbit interaction energy is given by the following
1 1dnr)
NE=—————2SL
wic r dr

expression {15Marks)

b. Find out the longest wavelength of Lyman series transitions of hydrogen atom,
then find the end of the series.(m=9.035x10%%g, e=4.77x10"%.s.u. h= 6.0547x10’
Zerg sec)

(5 Marks)

¢. If you have n=9, show according the sommerfeld's elliptic orbits the shapeof these
orbits. (5 Marks)

Question(2):-

a. Derive that the group velocity of the De Broglie waves is the same as that of the
particle. (10 Marks)

b. Discuss in details about:-(15Marks)
Rutherford scattering experiment- Wien's displacement Law
Characteristics of the Bohr circular orbits

Question(3):-

a. Show that the energy depends only upon the semi — major axis a, not upon eccentricity.
(20 Marks)

b. The wavelength of the photoelectric threshold of Tungsten is 230 nm. Determine the
energy of the electrons ejected from the surface by ultraviolet light of wavelength
180 nm.(5Marks)

Question(4):-
a. Derive the equation that relates the scattering angle and the the impact parameter.
(15 Marks)

b. State the three Bohr's Assumptions and Write the equation of each one with
meaning of each symbol .(10 Marks)

Dr. Shrouk Fathy Elashry
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TANTA UNIVERSITY
FACULTY OF SCIENCE
DEPARTMENT OF PHYSICS

EXAMINATION FOR FRESHMEN (THIRD YEAR) STUDENTS OF PHYSICS &M.SCIENCE

" COURSE TITLE: COMPUTIONAL PHYSICS s gula 5458 COURSE CODE:PH3181

TERM__ [17/1/2018 TERM: FIRST __ [TOTAL ASSESSMENT MARKS: 100 | TIME ALLOWED: 2 HOURS

Answer The Following Questions:
First Question: (25 mark)
a) Construct a flowchart to read two numbers X and Y and print cut which
. number is larger.
b) Draw a flowchart to determine if a point (x, y) lies within a circle of radius, r,

‘centered at the origin. Use the condition that if (x% + yz)l/Z < r ,then the

point is within the circle. If the point lies within the circle, print out a
message and the distance, 2, of that point from the center of the circle.

Second Question: (25 mark)

a) Write short notes about unconditional and conditional transfer statements in

Fortran language and state an example for each statement.
b) By using mathematical If statement and formatted input and output write a
" FORTRAN program to compute the values of the variable. »a , which is

given by:
a=Sbh+2¢ if L<0
a = (sin{c) / tan (b)) if L=40
a=3b'+7 if L>0
Third Question: (25 mark)

a) State the general form of the counted DO loop and write down its rules.
b) Write a program to compute the value of, a, given by the following series:

1 N 3 N 5 N 87

A= o F b e e —

2 4 6 88

¢) Write a program to print out the odd numbers from 1 to 100.
Fourth question: (25 mark)

a) By using MATHEMATICAL GO TO and formatted input and output
write a Fortran program to read the value of the nshape and caiculate the

following:

-i) - The area and perimeter of a rectangle if nshape =1
ii) - The area and perimeter of a square. if nshape =2
2 2 : _
)-x=y" +z if nshape =3
iv) - a= bj cos(c)| if nshape = 4

b) Using nested DO loop write a program to print out the values of the variable

X, which is given by the formula X = b3 + 6¢* + 5d2 for the values of, b, ¢
and d between -5 and 5 in increment of 0.1

EXAMINERS  |PROF.DR. G.A.GABALLA ! - ]
o | 1
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TANTA UNIVERSITY

s
Ih. I FACULTY OF SCIENCE
. DEPARTMENT OF PHYSICS
. . l EXAMINATION FOR STUDENTS OF MS(THIRD LEVEL). o
| COURSE TITLE: crystallography COURSE CODE:3141
DATE: |18 :1: 2018 TERM: FIRST|TOTAL ASSESSMENT MARKS: 100 |  TIME ALLOWED: 2 HOUR

N =6.02x10" mol™ , h=6.62x10 **J.s , K =1.38x10 * J.K
Answer The Following Questions
First Question:

SignV for true and x for false sentences (10 marks)
1- No matter what type of packing, the coordination number of Hexagonal close

packing (hcp) and Cubic close packing (ccp) is always 12.
2- Constructive interference only occurs when the scattering vector, K, coincides with

a reciprocal lattice vector, G
3- At equilibrium distances ry the repulsion and attraction forces are equal.
4 - The unit vector a*in reciprocal lattice is perpendicular to the unit vector( a) in real

lattice.
5- The primitive cubic unit cell contains one lattice point , bee two points and Fee

three points.
6 - Laue condition means thatthe instructive interference for the diffracted

x-ray occurs when the scattering vector K equals reciprocal lattice vector
G. ~
7 -All unit cells have the same area and similar shape
8- The cubic unit cell has 8 plane symmetry

9- Zn is considered as a filter for CuKpg

10 - X-ray diffraction can distinguish between Fe(Z=26) , Co (Z = 27).

Second question
Choose the correct answers for the following sentences  ( 20marks)

©

L]

2

G, ) .
| - The ratio —2 for (Fcc)Pb crystal where rp, =1.743 Aand ( G is a reciprocal
11
lattice vector)

a-P.63 b-{l.1¢ c-2.0 d-[L01

2- Tetragonal crystal has a=4.5A, ¢ = 6A |, thus(d) for plane (222) equals

afl4 X b- d-

3- The miller indices for the given plane in figure is

=
Y

-

€iFEe - ey ey W
=y

IONIIOS 4O ALnovs FAF
Hs0 ZOMYMASSY ALrvne N

-

~i
et

2 236) b-{336) c{623) oae) T
4 - The angle O, in figure equals ) : v
a- B0 b- 451 ¢-[90] d- 757 «” R2=3b-2a
5-The free volume at Fcc lattice occupied by atoms with [100]
radius r and the lattice constant ( a) is

a- b- c-0.26a] d- [0.722]

6-The number of atoms per cm’ in 100 plane for Pb

crystal Whlch is Fcc w1th lattice constant a= 4 93A°

a- 8.23x10"]  b-PR.99x10"" ¢-4.99x10" d- 5.81x10"
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