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£+ (10 marks):

() If the human v can detect o sound in o rat a pertodic nn 0 s ¢ el Lo an
. . ~ ! . ; N . . . .

in nsity of 10 Watt/m . Determine th -~y ressure atad e Inoent ampls o octated
w htheotwolim (p = L3 Kg/m ond v 3 0m/s torary

(b Witl =<ketch the required diagran  shov that Doppler effest e he e od astire the
ve ocity Ible od v hin the himan body.

(¢) xpli vindctai how yor can determine v e il acime notential Inone e nerves,



Question #4
a) Compufe the commutator [f 2D’ j] .

b Find [ [ L, |.

Question #5

a) F'rom separation of variables applied to the time-independent Schrédinger
equation, we have:
2 2
d 2
L d (rz R(r)j _ [V (r)—E] ={(L+1)
R(r) dr? dr K2
forinteger ¢. Transform to the new function u(r)=r R(r), and show that
the above can be written as:

n? du(r)
- + |V +
Y (r)

2
f é((;l)} u(r)y =E u(r)

2m v

b) Work out the radial wave functions R;,(r) and normalize it.

Fhkfhhkdk GOOd Luck dhkkhddn

Prof. Dr. A. A. Ebrahim




Physics department
Faculty of science
Assiut university

1% term exam 2016/2017
3™ year students: Physics Subject: environmental physics Time : 3 hours
(383p) Total degree: 50

Answer the following questions: (each question 10 points)

Questionl

(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.

Question2

(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?

Question3

(a) Derive the following equation

[o0]

M@:fwﬂ
z
(b) Explain how heat is transferred in our atmosphere by:

(1) Conduction (2) Convection {3) Radiation
(C) Briefly describe how the air temperature changes from the earth’ s surface to the
lower thermosphere.

Question4

(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?

Question5

(a)What are the main differences between Rayleigh scattering and Mie scattering?

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

(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.

GOOD LUCK




Assiut University V=N Term: Fall 2016- 2017

Faculty of Science ; Date: 17 January, 2017

Department of Physics =rray; Time: 3 Hours .
Course Title: Quantum Mechanics — Code P311 - Final Exam. (50%)

Answer the following question: (all questions carry the same weight 10 points)

Question #1
A particle is described by the wavefunction

A cos(znx) for ——lf—gx S—[f—
w(x)= L

4
0 otherwise

a) Defermine the normalization constant A.

b) What is the probability that the particle will be found between x=0 and x=1./8
if we measured its position?

¢) Find the expectation values for operators x, p, and p°.

Question #2

Consider a particle described by the wavefunction ¥ (x ) =4 eh

' a) Show that this wavefunction is an eigenfunction of the momentum operator and

find the eigenvalue. The momentum operator is:
5= ih_@_
| P Ox
b) What physical system does this wavefunction represent and what is the physical
meaning of the eigenvalue of the momentum operator?
¢) What is the Kinetic energy of this particle?
d) What is the potential energy of this particle?
e¢) Wrife the appropriate Schrodinger equation for this particle.

| Question #3

A particle of mass m, which moves freely inside the region —a <x <a, is initially
in the state

w(x,0)= ! cos(ﬂx ) + 2 sin(z)—c—J
’ J5a 2a J5a a
a) Find v (x,1) at any later time t.

b) What is the expectation value of the Hamiltonian for this system? (remember

i s /U\ MR P D T [
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Faculty of Science Date: 18 January, 2017
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 10*).s, 1 eV= 1.6 x 10" J, kg= 1.38 x 1022J/K, e=1.6 x 107", c= 3 x 10°m/s, Nx= 6.02
x1 0% atom/mole. m.=9.1x10° kg, m,=6.7x10" kg

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

1- (a): A crystal is assumed to consist of close packed spheres. Calculate the maximum part of
the available volume, which can be filled with spheres in a body centered cubic structure (b.cc),
(b)- A beam of 300 eV electrons falls on a power nickel sample. Find the two highest Bragg
angles at which reflection take place [(111) and (200) planes)]? (Ni is fcc with a=3.25 A).

2- (a): A sample of chromium (Cr) is analyzed by X-ray diffraction using copper K, radiation
for which AK, = 1.5418 A. Determine the Miller indices of the plane from which the angle of
reflection, 0, is 31.4°. The lattice constant of Cr, a, is 2.96 A. Report your answer in the form
(hkl).

(b): Explain the rotating crystal method of X-ray diffraction studies.

(c): The lattice constant of the simple cubic lattice is 5:63°A. Calculate the distance between the
nearest (110) planes in simple cubic lattice.

3- (a): State the assumptions made by Einstein’s model in obtaining the specific heat of solid?
Derive an expression for specific heat capacity using Einstein model. Explain its behavior in
high and low temperature range.

(b): Define what is meant by the terms: lattice, basis, conventional unit cell and primitive unit
cell, crystal system, Bravais lattice and point groups.

4- (a): A beam of thermal neutrons emitted from the opening in a reactor come
into thermal equilibrium at the temperature of 100 °C and diffracted by the (212) planes of a
cubic crystal at an angle 34°. Calculate the unit cell parameter.

(b): Write the procedure for finding the Miller indices of a given plane. In a cubic unit cell,
draw correctly a vector with indices [146], [100, then sketch the planes (110), (001), (111) (362).

(c) What is the relationship between the lattice vectors (lengths and angles)?. Find the allowed
and missed diffraction from the lattice of face centered cubic (fcc).

5- (a): Consider the lattice vibrations of a chain of atoms containing two types of atoms of
masses m and M, connected by identical springs of spring constant a. Assume that the
equilibrium distance between atoms is “a”. State the two dispersion relations (Acoustic branch
and Optical branch).

(b): Write on: (i)-The possible point defects (Vacancies, interstitials, foreign atoms. (ii) One
dimensional defects (dislocations). (iii)- Two dimensional defects (grain boundaries).

Good luck




Question4

Sketch V, for the network of Fig.4 and determine the dc voltage available.
ey

Figure 4
Questions

(a) What names are applied to the two types of BIT transistors? Sketch the basic
construction of each and label the various minority and majority carriers in each.
Draw the graphic symbol next to each. Is any of this information altered by
changing from silicon to germanium base?

(b) Determine the voltage available from the voltage doubler of Fig.5 if the secondary
voltage of the transformer is 120 V (rms).

F igurle 5
Question6

Determine v, for each network of Fig. 6 for the input shown.

VR 5t Al
Vo »WWW -, | AT N o gt Y
g U §wm
v 2
i in
Figure 6

GOOD LUCK




Assiut University

Ja gocal Azala
Faculty of science asial 4l
Physics Department £l ) ad

Final Exam. ""In Solid state physics' (353 P)

Jan, 2017 Time: 3hours

Answer only Five questions:

1. a) Prove that the total electronic charges enclosed within a cylindrical conductor depends on its radius, then

find an expression of the electron mobility in terms of the current density.

b) Compare between the surface and one of the linear defects of the crystalline structure.

2. a) Find the atomic specific heat contribution, and if the average energy of the crystal oscillator given as:

U=hvfexp( hv/k,T )~ 1], find the condition of an agreement between Einstein and classical theories.

b) X-ray beam with energy 2.7 KeV incident on BCC crystal with angle 30°, determine the crystalline

plane reflected the 1% order spectrum (given: atomic radius 0. 2 nm, and h = 6.62x107" erg.sec)

3. a) Consider a monatomic lattice in one dimension, find the equation of motion of the n® atom to prove that:

W’ = i(ﬂ—)”zSin(—kzi) , prove that the propagation velocity is a constant at a certain frequency.

b) Write the conditions required for applying Bragg's low, explain its application to determine Miller indices.

2
_ 4. a) Apply two boundary conditions on Schridinger eqn.: ¥ + 2mE

> w — g to describe the wave form associated the
dx K’

electron at each energy level of the potential barrier.

b) Show that for a simple cubic lattice : dyyy: dyyp 2 dipy = «/g : \/E : \/5

5. a)Explain the availability of applying the low of energy conservation and momentum for different optical processes

b) Determine the wavelength of X-ray beam with the Bragg's angle of 19.21° for the 1% order reflection in

(111) plane of Aluminum of FCC structure (atomic weight =27, density 2.7 gm/cm’, N5=6.023x10>)

6. a)Study the effect of the electric and magnetic fields on the ferroelectric and ferromagnetic materials, respectively.
Find the magnetic dipole moment dependence of electron angular momentum,

b) Explain, with the egns., the conductions required for using the neutron diffraction to study the crystal structure.

Ol ardall 8 AL Gsiilly (Bd gl LIS L ¢ ALY gl
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First Term -Final Exam (2016/2017) Bi:physics
P-323 - Time: 3h -Teaching Staff: Prof. Dr. Ahmed Sedky

r—— 1 v—— o————————

Answe the following questions:
Q1a(® marks), Complete the following sentences:

1- Syst- lic pressure = » l)yne/cm2 for voung prson at rest (p = 1,05 g/em”

2 - [he verage periodic time inter* al of the bats chirps'=

3- Cryc urgery is made by freezing the tip of the probe at a temperatureot L

4- A g od ear normally needs about ~more intensity to deteet a ound at

100 Hz than that of

5- The rain acoustic impedance = C (pE= 102 wiem’, v 1330 /),

Q1b (¢ ‘narks): Put vV or X in the following :

1. The nergy released per one gram of fuel equal 10000 J (
2. The me intérva] for short spikc of the axon potential is 32 ms (

3. Pres vopia occurs when the refractive index of the outer layer decreases. ( )
4. The hats emit sound waves and also detect the echoes in 50 ws. « )

5. As! ‘matism occurs due (n lack of symmetry in the curvatui - of the retina ( )
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t (10 mark :):

Explain in fetail< hov the «<timg and acting poteniais are produee 1 side 1

Write only Goldman equat n for the : embrane potential and thea b b e e

. . S 0 S , .
antial at NPT when K jon e replac Thy Cv (0 =200 «md o S

Write only the most inforn:ition's which can be cbtamd b T 0
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¢ 5(10 marks):

(: YWrite short acc - about the desifness and hearing o

b) Caleulate the v ca kinetic encrgy tor turbulent flow ot hlacd through e e
(D=2cm.p="7 1 vcn' . q=0.04poise. k= 2500, { 1oy J

(¢) With sketch + wa o signal diagram write shov account about the mec v+
electrocardiogr « EC ).



Physics department 4
Faculty of science i
Assiut university \ -
1¥ term exam 2016/2017

3" year students: Physics Subject: electronics (361P) " Total degree: 50

ANSWER THE FOLLOWING QUESTIONS (each question 10 points)
Questionl

(a) Describe in your own words the conditions established by forward- and reverse-
bias conditions on a p-n junction diode and how the resulting current is affected.

(b) Determine V, and Ip, for the networks of Fig.1.

Time : 3 hours

(a)
Figure 1
Question2
Calculate the voltage gain (Av = V1 /V;) for the network of Fig. 2. if :
(HVi=500 mV and R = 1 kQ.
(2) The source has an internal resistance of 100 € in series with V;.

Figure 2

Question3

Determine the level of V, for each networks of Fig.3.

v Si Ge 2k oy 12kQ  Si
VO o~

(a)
Figure 3

Look Back
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t 13 the power radhiated per oo from venr Siin a0 tenpe e of 23T
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07 {Callem".h.K")

Write short account ahout the vk mechanist -~ ol sensors nevror < mote et ons o -
r-neur Hns i nervous svstem.

Sketcl only the diagram for the behavior of bl wd wolocity aga nst crov.-section @ ca
s the aorta capillaries and vein * cava.
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(’5(10 marks):
(: YWrite short ace -+ about the dedtness and hearing o

b) Caleulate the v wca Kinetic encrgy tor turbutent floxw of blood throngh o e
} 2 : o e
(D=2cm.p=" ) in.n=0.01poise, £ =2500. 1 tonn

(€) With sketch o o signal diagram write shor account abont the mec i
electrocardiogr + C ).



!

e 3l and — ool dasls = aslall 35

G Gasll = G YVY Ailan) elid =Y OWV=Y O T O bl Jeadl) 3l lasl
sdadd Al Ayl aad gl dpslute ALY L ile Ly &

Je¥ Jlsadl

Al e cale -
.A:‘)_L:i )9!‘- );t}( 5 GL;: (C.ib).“ O n) L)V).A.“ S e u)aj 29);3‘ C_\L})J M —Y
Lol illall d goiall Aila Coluad A8Uall ay) g (g5lad Ayl il =Y
(D s
cipaill 1gd ol ¥ Bl S35 sl Jigs aje )
S ol iyl o Al g ABlT 2630 Y
daai AV 5 JED Gl Al Aoles 4deal Laas el sl sl ol =¥
s ol ddabes
SN Jaaadl
(K A5l i (el Filee M AES) sy 3ey b il Gl AWl
e clnliall A0V dag il e AR A5 Gt Al dlialill Alalaall DI e )
skl & L
ALl 03] shall § 18 G o5l g el aladll A e - Y
.eigenvalue 3juall dadll s Al 03¢ (jgilela fige uiSl =Y
£ Vgt

p s Dasll s geds Jlaisd G813 Y glaall (e N sl pddl e s ) gl (i
A das giadl Cilaad Laddiud &5 Wy, (n) sl ild a3 68 e 3 gl Al Joo g5 ¢

oaldd) I gl

olie e geaddl Al a5 saba 3 s Aliad 3 raal) Aol Laddtiue
s ot S (B pa



el 3ulll vt s glel) Al

anarks):

L at 15 the power radiated per oo from your Shin b tenpre atie of 231
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Write short account about the w rk mechanist ol sensor. nevror «omote et s &
r-neur s oi nervous svstem.

Sketcl only the diagram for the behavior of ble »d veloeity age nst croc.-section & ea
ss the aorta capillaries and vein = cava.
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