Assiut University
Faculty of Science

Term: Fall 2019 - 2020 |
Quantum Mechanics P311 ‘

Physics Department Exam da‘fte“()9/01/2020 Time allowed: 3Hours

Answer the following questions: (all questions carry the same weight 10 points)
Question_ #1 .
Consider a particle described by the wavefunction ‘W(x)= Ae™

a) Show that this wavelunction is an eigenfunction of the momentum operator and find the

cigenvalue. The momentum operator is:
fe= o hi
ox
b) What physical system does this wavefunction represent and what is the physical mean
* the eigenvalue of the momentum operator?
¢) What is the kinetic energy of this particle?
d) What is the potential energy of this particle?
¢) Write the appropriate Schrodinger equation for this particle.
Question  #2

ing of

Consider a particle in a 1D infinite potential well, described by the following potential: |

! 0, if ~Lsx=<L
V(x)= 3
[ 0, otherwise
a) Find the energy and the wavefunction of the fourth excited state
b) Sketch ¥ (for the fourth excited state) vs X. How many nodes dou it have?

¢) The particle makes a transition from the fourth excited state into a third excited state and

cmits a photon. What is the energy of the emitted photon?.
Question #3

ln a region of space, a particle with mass m and with zero energy has a time-independent wave

function

3
w(x)= Axe ¥

where A and L are constants. Defermine the potential energy V(x) of the particle.

Question 4

I N
The function w(x,0) L}J 1- ( o ] g is an acceptable wave function for the particle in a
)

| J

one-dimensional infinitely deep box of length L. Calculate the average values of x and x*

for this state, and use these to calculate the standard deviation, o, = \/ (x° /\ - (\x> .

Question  #5

(2) Work out the radial wave functions: R, (rand Ry, (r)
(b) Normalize R 2(r) and construct gy,zz( r,0 ¢>)

Good Luck

Prof. Dr. A. A, Ebrahim |
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Final Exam : Electronics .

Code:361P
Date: 12/1/2101
Assiut University Time: 3 hours

Physics Department

First Question
True or false (20 Marks)
1. A semiconductor material that has been subjected to the doping process is called an intrinsic material.

2. A P-type semiconductor is created by doping Si, Ge or GaAs with three-valence-impurities.
3. Inan N-type material, the electron is the majority carrier and the hole is the minority carrier.
4. Depletion region for an unbiased diode is covered with charge carriers.
5. The maximum reverse-bias potential that can be applied before entering the breakdown region is called “&
the peak inverse, voltage or the peak reverse voltage. i
6. The wavelength and frequency of light emitted by the LED are not related to the energy band gap of the %
material.
7. The Zener diode is conducting when it is forward or reversed biased with enough large potential
difference.
8. For a large values of a sinusoidal input wave v; , o ‘V:-S' N M .
the output waveform v, is as shown for this ’ 7
circuit. . N m\\I. e
Leners +
7

‘ 5, 7. Oy 1-
9. This circuit shows an example for the OR logic, if A B
the positive logic is applied for switches A and B, and the lamp SRR
X is the output.

. A
i

10. The NAND function represents the inverse of the output of the AND function.
1 2 3 4 6 7 8

w0000 00 00
e OO0 O 00 00

Second Question
Choose the correct answer (10 marks)
1. An ideal diode presents a/an circuit when reversed-biased and a/an circuit when
forward-biased.
(a) open, short
(b) short, open
(c) open, open
(d) short, short
2. What is the resistor value of an ideal diode in the region of conduction?
(a) 0
(b) S kQ
(¢) Undefined
(d) Infinity

10

0]
O

OO~
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3. Calculate the power dissipation of a silicon diode having Ip = 40 mA.

(a) 28 mW
(b) 28 W

(c) 280 mW
(d) Undefined

4. The forward characteristics curve of a practical diode grows in

(a) linear

(b) exponential
(c) logarithmic
(d) sinusoidal

form.

(a)

(b)

(c)

0000~

(d)

OO0O0O0~

0000~

0000 -

0000~

Third Question

Determine the current I for the configuration:

S

Si

§IOQ f‘

200

(5 marks)
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Fourth Question . (5 marks)
Draw Vout in each of.the following circuits; if the potential difference across the output terminals of e
transformer Vi is a sinusoidal waveform (assume all the diodes are ideal).

R

W ﬁ 1o
S J 3l L "©

(e)
Vﬁx(l{, H Vi i
n : i
T T .
0[ _,.U_.ft 0 i
" ‘, ]
(a) (b)
Vb VA ]
M- L
\\ EEE
) 0 Tt
T REE e
\/ || : Y N
(©) (d)
Vﬁ\ 11 \
0 >t
i6i
wi |
\ B
©)
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Fifth Question (5 Marks)
Determine the output waveform for the sinusoidal input in the following Fig.
(Denote to the maximum and minimum values of the output waveform)

Vi

20V

o
(S ]
~

Sixth Question (5 Marks)
Assuming the time constant for this circuit is much larger than the periodic time of the input wave; determine
the output waveform for the square input in the following Fig.

(Denote to the maximum and minimum values of the output waveform)

Vl« ’ _ 5
o + CI‘ +
0 T v; R v,
P4
= - ]
Vo

|
GOOD LUCK
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Physics department

Faculty of science @
. N . o

Assiut university 1% term exam 2019/2020

3 year students: Physics Subject: environmental physics Time : 3 hours
(383p) Total degree: 50

Answer only five questions from the following: (each question10 points)

Question 1

a) Explain how the atmosphere “protects” inhabitants at the earth’s surface.
b) Explain why the sky is blue during the day and black at night.

Question 2

a) Briefly explain the production and natural destruction of carbon dioxide near the ||
earth’s surface. Give two reasons for the increase of carbon dioxide over the ’
past 100 years.

b) What is latent heat? How is latent heat an important source of atmospheric
energy? ,

c) What is the main source of atmospheric energy? Explain by using equations.

| Question 3

a) Explain how heat is transferred in our atmosphere by:
a. Conduction (2) Convection (3) Radiation
b) Briefly describe how the air temperature changes from the earth’s surface to the
lower thermosphere.
c) What are the main differences between Rayleigh scattering and Mie scattering?

Question 4
a) What atmospheric layer contains all of our weather? ,
b) In what atmospheric layer do we find the highest concentration of ozone and the
highest average air temperature?
c) Above what region of the world would you find the ozone hole?
Question 5
a) Explain how the earth’s atmospheric greenhouse effect works.
b) What gases appear to be responsible for the enhancement of the earth’s
greenhouse effect?
c) Which do you feel would have the greatest effect on the earth’s greenhouse ‘
effect: removing all of the CO, from the atmosphere or removing all of the water |
vapor? Explain your answer.

Question 6

What is Doppler Effect? Explain using equations.

GOOD LUCK
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First Question :

In Drude’ Theory, you have seen some symbols and equations such as o =

Answer All Questions

------------------------------------------------------------

[ 10 Degrees]

7162'[

m

and K = 3N c,{(v)A . In front of each symbol, write down the meaning and its units :

- K
2- \o
3- |n
4- By
5- 11t
6- (v)
7- 1A
8-
9- 1 Je

1_
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Second QUeStion - ........ceueeniiiiiiiieeee [10 Degrees]|

I- | Electron Affinity J

|

J
\
‘]2— Electric Dipole

3- Atomic Number

4- Van der Waals Bonds

5- | Negative Ions

lonization Energy

Ionic Bonds

Metallic Bonds

9- Covalent Bonds

10- | Cohesive Energy

Page 2 of 5




‘Third CMUBBIIIIE B oo mioie 00 45000005 5 o e » g s s s s 5 6108 B4 i 5 D [ 10 Degrees]

When a battery of 6 mV is connected to a cylindrical piece .of metal with radius

r =2 cm and height 3 cm, an electric current (/ = 3 mA) passes through the circuit.

[Hint : electron charge and mass are e = 1.6 x 10" C.m=9.1 x 10" kg] Calculate :-

=3 mA \

6 mV

I- The current density (/) which passes through the metal is given by

2- The electric field (£) inside the metal equals

3-The electrical conductivity (o) of the metal equals

4- The electrical resistance (R ) of the metal equals

5- The acceleration of the electron inside the metal equals

Page 3 of 5
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4- According to Sommerfeld theory.

the value of (n) equlas

5_ Draw the Fermi factor F (e)at T=0K. T=

F(e)

1.0 P

energy states up to Fermi energy is given by N =

\
| 1- From the above total number of electrons pr

|

|

| S
|

l

the density of states is given by

\ .

I Forth QUESHON ©  +venveessnessanssmnessnnsnsnssummisntan s s s m i e s [ 10 Degrees]|
|

|

i‘w At zero Kelvin, Sommerfeld proved that the total numbcr of~electrons filling

(_

(2 )3

T I

ove that kp = (3n2n)*/3

: - — 3
- At zero Kelvin, the number of electrons filling states up 10 k = Ekp equals

. - : 2
3- At zero Kelvin, the number of electrons filling states up tok = gl{ e equals

300 K and T=0600K

the ||




I Fifth QUESHON ©  eeevrirriiineeeeeeeeeieereereereeeeereeeernienieeriee e [5 Degrees]

|
!Eln One-Dimensional Model of Compressibility, the potential, energy between two

L K K3
atoms is given by V(x) = V(xeq) + 2 (= Zg)+ = [F— Zog}® FinssF s0m

1- The symbol k means

2- The units of the symbol « 1is

3- The symbol x,, means

4- The mathematical equation which gives the bulk compressibility (f) 1s

5- The units of the bulk compressibility (f) 1s

Sixth QUestion @ .iiiiiiiiiiiiiiiiiiiii ittt eereineneenneeanaaes [ 5 Degrees]

Chooge one from these 1,0 | ClL, | NaCl| H, Cu |
chemical formula to represent

1- Hydrogen bonds

2-van der Waals bonds

3- lonic bonds

4- Covalent Bonds

5- Metallic bonds




Date: 18/1/2020
Time: 3 hours Code:323P Physics Department

I ot

Facul of Science

Final Exam: Biophysics
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Answer Sheet

First Question (True or False) (40 marks)

3 6 7

Q

e [O
O

False

O

11 13

tre | O)
O

OO0+ 10O~
OO+ 0O-

O
O

False
Second Question (choose the most accurate answer) (10 marks)
1 2 3 4 5
» O[O0 I00
5 1Q10[0[0]0]
¢« 1 OI0I0/0 0]
. O|OIOIOI0O
Questions
First Question (True or False) (40 marks)

L.
2.

3.

W

SN

9.
10.
11.

Torque magnitude is given by the equation |7| = |F x 7|, where F is the force and 7 is the arm of the force.
Light in general travels in straight lines and is reflected by polished surfaces and refracted at a surface separating
two different transparent media according to the reflection and refraction laws.

The rays are straight lines that point in the direction of the wave propagation and are perpendicular to the
wavefront.

Convex lens converges the incident parallel light rays.

Lens power is the reciprocal of the focal length and represents the ability of the lens to converge the incident
rays.

The focal length of a pane of window glass is infinity.

The eyeball is almost spherical in shape filled with a substance called "vitreous humor".

Accommodation of the eye is the change in the crystalline lens power by the ciliary muscles.

Crystalline lens is the only adjusting element of the eye but the power of the eye is due to three surfaces.

The speed of the sound wave depends on the medium and temperature.

A diverging lens is thicker in the middle.

Page 1 of 2



20.

- Myopia is a sight defect that means a decrease in eye power.
3.
14.
15.
16.
17.
18.
19,

For the astigmatic eye, the power is the same in different directions due to a lack of symmetry.

Rods in the eye retina register the color of the objects.

The intensity of the sound is determined by how often the compressions and rarefactions take place.

Pinna is a part of the middle ear and contains the sensitive cells to transfer the sound pulse to the auditory nerve.
The sound frequency decreases (lower pitch) for an observer moving toward the source of the sound.

The SI unit of pressure is the N.m?.

If you are diving in a swimming pool, the force exerted on your eardrum, due to water pressure, decreases with
the depth.

According to the continuity principle, increasing the cross-sectional area of the flow, increases the velocity of
the fluid.

Second Question (choose the most accurate answer) (10 marks)

1.

Torque is measured in ...

A. m

B. N.m.

C. N

D. None of the above

If the far point of a myopic eye 50 cm, what is the power of the lens needed to enable the eye to see far objects
distinctly?

A. 05

B. -2

C. 05

D. 2

If the threshold of hearing is Iy, and the sound intensity of an object is /, then the sound level in dB is calculated
by

A. B =log (i)
B. f=10log (é)

D. p=L
I
The pressure applied to an enclosed fluid is transmitted undiminished to every portion of the fluid and the walls
of the containing vessel, the previous is called ... "
A. Bernoulli's principle
B. Pascal’s principle
C. Continuity principle
D. Energy conservation principle
A water nozzle with a radius of 0.25 cm and the water flow rate through is 0.5 litre/s. the speed of the water in
the nozzle
1.96 m/s
25.5 m/s
12.5 m/s
0.125 m/s

Sawy

Good Luck
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Faculty of Science Date: 10 January, 2020
Physics Department Time: 2 hours

Final Examination in (Introduction to Solid State Physics 350P)

Teaching Staff: Prof. Dr. Abdulaziz Abualfadl

Constants: h=6.626 x 1070s, 1eV=1.6 x 1077 J, kg= 1.38 x 10°J/K. e=1.6 x 10™¢, C=3 x 10°m/s,
Na=6.02 x1 0% atom/mole, m;=9.11x107" kg, my=1. 67x107"k kg

Answer 4 questions from the following: [12.5 marks for each]

1- (a)- What is a screw transformation? Describe a screw transformation that
transforms one of the basis points to another.

(b)- Determine the wavelength of X-ray beam when the Bragg's angle of 19.21° is
observed during the 13 order reflection in (111) plane of Aluminum of FCC
structure (atomic weight =27 and density 2.7 gm/cm’).

(c)-Define: Bravais lattice, diad inversion axis, primitive unit cell, conventional unit
cell, lattice constant, Wigner-Seitz cell, and glide plane.

2- (a)- Discuss the powder technique for X-ray diffraction. What is a Bragg plane?
Why are X-rays suitable for probing crystal structures?

(b)- Evaluate the geometrical structure factor Fyy for reflections from the (hkl)
planes in BCC lattice, and show the factor vanishes unless h+k+1 are even numbers.
(¢)- Describe in brief the different kinds of point defects that exist in crystals?

3- (a)- Explain the technique used for practical X-ray diffraction in which a
stationary single crystal can be irradiated by a polychromatic X-ray wavelengths.
What is the difference between Single Crystal XRD and powder XRD?

(b)- Prove that the packing factor's ratio of FCC crystal is less than unit.

(c)- What type of cubic lattice would have diffraction pattern where the (110)
reflection would be observed but the (234) reflection would be absent?

4-(a)- Nickel has FCC structure with the atomic radius 1.63 A’. If energetic X-ray
beam of 7.38 KeV incidents on (100) plane, calculate the Bragg's angle considering
the 15 order reflection. ¢

(b)- Show the schematic diagram of cubic crystallographic planes having Miller
indices (010), (101), (213) and (-100).

(¢)- If the Miller indices satisfy: h° + k° +¢° =2, 5, 11, respectively. Determine the
different available crystalline planes.

5- (a) Explain and derive Bragg's low of X-ray diffraction from a crystal?

(b)- The spacing of the planes in a crystal is 1.2 °A and the angle for the 1* order
Bragg’s reflection is 30°. Determine the energy of the X-rays in eV. If the distance
between (100) planes in a body-centered of a cubic structure is 0.232 nm. What is the
size of the unit cell?

(¢)- Consider the seven Bravais lattices. What is the relationship between their
lattice vectors (lengths and angles)?

Good Luck
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