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0ucstion_ #I
Consider a particle described by the wavefunction Y/(x)-'Ae-ik*"

a) Sttow that this rvave{unction is arieigenfunctiotr of the tnomcntunt operator and-find thc

cigenvalue. 't'he momentum operator is:

P '-ina
0x

b) l{hot phvsical system cioes this wavefunction represent and what is the ph-vsical illeaning ol'
' the cigcrrvaiuc ol'thc momentum opcratori)

c) Whut i-s the kinetic cnergy of this particle?
d) l{hat is the potential energy of this partiole?
e) lYrile thc appropriate Schrodinger ecluarion for this partic:le .

Qucsiiqn #2
Consitler a particle in a 1D infinite potential well, describccl

|. 
o, i.f Lsx-<l

\/(x), i

by the ibllowing Potcntial:

I O, ittlterwise

a) Ilintl thc energy ancJ thc rvavelunction of the fourth excited state'

U4 S*ercn V (ibr the fburth excited state) r,s x. I{aw m&ny nocles does ir havel)

.j fn. particle makes a transition lrom the fourth excited stato into a third cxcitr:d sl.atc anei

cmits a photon. What is the oncrgY of the emitted photon?'

Quc,stion.lO
ln a rcgion of'spttcc, a parlicle with mass

I'unction

rn ancl with zerr' crnerg),has a tinie-inriepenilortt vt/[[ve

-x2 /
v(x):'Ax e ir]

rvhcrc ,A anci i, are constants. iletertnine the potential energ"v V(x) ol thc particle"

Qucstion_Jl4

l'ho lirnction y(x,0) A( !\'[,-t,t)1Iri L lr.r.]
tely deep box of

lrese to calculste

is an acceptaLrie wavCI lurtction for thc partiulc in a

one-dimctrsionai

lbr this state, and

I o /roi/\
\" \ It,)

Qlr$liq!--tg
(a) Work out the raclial wave func:tions: 1i,,(i.) and 1iu,(,r }

(b) Nornralize llrr(r) and corlstruct Vsrr{.r,0,Q)"

Good tr,uck
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Phvsics Deoartment
First Ouestion
True or false (20 Marks)

l. 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. In an N-type material, the electron is the majority canier 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"
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 yi 

,

the output waveform ya is as shown for this
circuit.

9. This circuit shows an example for the OR logic, if
the positive logic is applied for switches A and B, and the lamp
X is the output.

10, The NAND function esents the inverse of the ou ut of the AND function.

!
t
1
t

Second Ouestion
Choose the correct answer

1. An ideal diode presents alan circuit when reversed-biased and alan
(10 marks)

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) o
(b) 5 kf)
(c) Undefined
(d) Infinity
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3. calculate the power dissipation of a silicon diode having Io : 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.

Third Ouestion
Determine the current I for the configuration:

(5 marks)

1 2 3 4 5

(a) o o o o o
(b) o o o o o
(c) o o o o o
(d) o o o o o
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Fourth Question
(5 marks)

ffichof,thefo11owingcircuits;ifthepotentialdifferenceacroSStheoutputteiminalsofthc
transformer Vrn is a sinusoidal waveform (assume all the diodes are ideal)'
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Fifth Ouestion
Determine the output waveform for the
(Denote to the maximum and minimum

sinusoidal input in the following Fig.
values of the output waveform)

(5 Marks)
time of the input wave,. determine

(5 Marks)

GOOD IJrcK
Page 4 of I

Sixth Ouestion
Assuming the time constant for this circuit is much larger than the periodic
the output waveform for the square input in the following Fig.
(Denote to the maximum and minimum varues of the output waveform)

i

t
I

1

1

Y=5V



Physics department
Faculty of science
Assiut universitynJ)lqL utttvEl JtLv-'---- -----' 1" term exam z0LglmZO
3'd year students: Physics Subject: environmental physics Time : 3 hours

(383p) Total degree:50

Answer onlv five questions from the following: (each questionl0 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
al 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) ln what atmospheric layer do we find the highest concentration bf 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.
bl What gases appear to be responsible for the enhancement of the earth's

greenhouse effect?
c) Which do you feelwould have the greatest effect on the earth's greenhouse

effect: removing all of the CO2 from the atmosphere or removing all of the water
vapor? Explain your answer.

Question 5
What is Doppler Effect? Explain using equations.

GOOD LUCK
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Answer All Ouestiotts
Ei fin I 0 l)esreesl

In Drude' Theory, you

and K -*rc,(v)t. In

have seen some symbols and equations such

front of each symbol, rvrite down the meaning

aso
and its

neZt
=- m

units :

1 K

)_ o

a
J. n

4-

5- T

6- (v)

1- A

8- J,l

9- J,

10- P_

T
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Define the followings expressions and give only one exarlple for eacir
[10 Degrees]

Electron Affinit,v

Electric Dipole

Atomic Number

Van der Waals Bonds

Negative Ions

Ionization Energl,

Ionic Bonds

Metallic Bonds

Covalent Bonds

Cohesive Energy
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Third Ouestion : [ 1 O T)ooraoc]

When a battery of 6 mV is connected to a cylindrical piece nf metal *ith radius

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

[Hint: electron charge and mass are e:1.6 x 10-" c, m:9.1 x 10-31 irgl calculate :-

6mV

1- The current density (.r ) which passes through the metal is given by

2- The electric field (E) 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 equaii
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Forth
[ 10 Degrees]

At zero l(elvin'

enelgY States up

Sotltnerfeld Proved that the

to Fermi energ\I is given b"t N
total tluurber of 'electrot-ls tilling the

-) u r1zk3")." l2nlz '=

1- From the above totul n'*ber of electrous prorre that
^ - t /c

kp = (3r.-'rt)'/ "

the number of electrons hlling states uP to /t equals

2- At zero Kelvin,

3- At zero I(elvi'-t, tht nu''ber of electrons filling states up to k equals

9G) - Ae" '

the value of (ir) equlas

5- Dt"* th. F.rmi factor F(e) at T:0K,T:300 I( una f:600 K
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Eiffh flrrpsti [5 T)eorees]

In One-Dimensional Model of Compressibility, the potential, energy between

atomsisgivenby V(x):V(*"r)+ {(x- x"q)'* X (*- x,q)3+....+

1- The symbol r< means

2- The units of the svmbol r is

3- The symbol neq means

4- The mathematical equation which gives the bulk compressibility (A is

5- The units of the bulk compressibility (A is

Choose one from these
chemical formula to represent

Hzo CHa ll NaCl ll Hz ll -Cu

1- Hydrogen bonds

2- van der Waals bonds

3- Ionic bonds

4- Covalent Bonds

5- Metallic bonds
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Assiut University

Date: l8lll2020
Time:3 hours

Faculty of Science

Final Exam: Biophysics
Code:323P Ph Department

Answer Sheet
rue or False

eL lt yt r-rl-"L:l p];- _,r!gf g- gt 
"_"; 

atf- *l .
Cyt I &lsll+ O:s Ol .,,iJ i;lJJ + *ill o

(10 marks)

Questions
uestion (True or False)r,,Eprr(ru (r r uE ur -Farse, (40 marks)

I9t-q': magnitude is given by the equation lfl = lF x fl, where F is the force and f is the arm of the force.2' Light in general travels in straight linis and is reflected by polished surfaces and refracted at a surface separatingtwo different transparent media according to the reflectiln and refraction laws.3' The rays are straight lines that point in the direction of the wave propagation and are perpendicular to thewavefront.
4. Convex lens converges the incident parallel light rays.
5' Lens power is the reciprocal of the iocat tengttr and represents the ability of the lens to converge the incident

rays.

9 The focal length of a pane of window glass is infinity.
7 ' The eyeball is almost spherical in shape filled with a substance called ,'viheous humor,,.8' Accommodation of the eye is the change in the crystalline lens power by the ciliary iruscles.9' Crystalline lens is the only adjusting element of the eye but the power olth. .y. is due to three surfaces.10. The speed of the sound wave depends on the medium and temperature.
11. A diverging lens is thicker in the middle.

accurate answer)
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Myopia is a sight defect that means a decrease in eye power.
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 io transfer the sound pulse to the auditory nerve.
lfe l9uno frequency decreases (lower pitch) for an observer moving toward the source of the sound.The SI unit of pressure is the N.m2. '^^'b '" rvurw\

If you are diving in a swimming pool, the force exerted on your eardrum, due to water pressure, decreases withthe depth.
20. According to the continuity principle,

the fluid.
the cross-sectional area of the flow, increases the velocity ofmcreasmg

sec-ond ouestion (choose the most accurate answer)1. Torque is measured in ...
(10 marks)

A.m
B. N.m.
C.N
D. None of the above

2' 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 objectsdistinctly?
A. 0.5
B. -2
c. 0.5
D.2

3' If the threshold of hearing is 16, and the sound intensity of an object is 1, then the sound level in dB is calculatedby

A. F =,"s(*)
B. B = 7or"s(*)

p =*
p =?

4' The pressure applied to an enclosed fluid is transmitted undiminished to every portion of the fluid and the wallsof the containing vessel, the previous is called ... 'v v ' vrr Hv.r
A. Bernoulli's principle
B. Pascal's principle
C. Continuityprinciple
D. Energy conservation principle

5' 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 inthe nozzle
A. 1.96 m/s
B. 25.5 m/s
C. 12.5 m/s
D. 0.125 m/s

Good Luck

C.

D.
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Faculfy
Physics

of Science
Department
Final Examination in (Introduction to Solid

Teaching StaIT: Prof. Dr. Abdulaziz

Date: 10 Januuy,2020
. 'I'ime: 2 hours

State Physics 350P)
Abualfadl

Constants: h 6.626 x l0-'*J.s, I eV: 1.6 x l0- J, kB: 1.38 x I0'2r.1/K, e:1.6 x 10-rec, C:3 x 1 m/s,
NA:6.02 x1 023 atom/mole, m":9.11x10-3r k m.:1.Ur*rO'" O*

Answer 4 questions from the followins: [12.5 marks fbr eachl
1- (a)- What is a screw transformation? Describe a screw transfbrmation that
transforms one of the basis points to another.
(b)- Determine the wavelength of X-ray beam when the Bragg's angle of 19.210 is
observed during the ls order reflection in (111) plane of Aluminum of FCC
structure (atomic weight :27 and density 2.7 gmlcmr).
(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 lbr probing crystal struclures?
(b)- Evaluate the geometrical structure lhclor F'56 lbr ref'lections tiom the (hkl)
planes in BCC lattice, and show the factor vanishes unless h+k+l are even numbers.
(c)- 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
stationarv single crystal can be irradiated bv a polychromatic X-ray wavelengths.
What is the difference between Single Crystal XRD and powcler XIID?
(b)- Prove that the packing factor's ratio of FCC crystal is less than unit.
(c)- What type of cubic lattice would have diflraction 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 A0. If energetic X-ray
beam of 7.38 KeV incidents on (100) plane, calculate the Bragg's angle considering
the ls order reflection. i

(b)- Show the schematic diagram of cubic crystallographic planes having Miller
indices (010), (101), (213) and (-100).
(c)- If the Miller indices satisly: h2 + k' * (2 =2, 5, ll, respectively. Determine the
different available crystalline planes.

5- (a) Explain and derive Bragg's Iow of X-ray difTraction liom a crystal?
(b)- The spacing of the planes in a crystal is 1.2 oA and the angle for the 1't 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?
(c)- Consider the seven Bravais lattices. What is the relationship between their

Iattice vectors (lengths and angles)?
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