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P7. Given the information provided in the following figure, determine:

(@B (b) Ve () Rs Vee

Answer:

P8. Sketch the construction of bipolar Junction transistor (BJT) and explain the
difference in every layer.

Answer:

Page 4 of 6




image8.jpeg
Jor the voltage-divider bias configuration of the following figure, determine:

) Ine (b) Tca (@ Ve  (d) Ve (e) Ve (f) Ve

Answer:
16V
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P10. For Junction Field Effect Transistor (JFET), Supporting your explanation by graphs,

explain its operation when;

(a) No bias is applied on the gate (Vgs = 0)

Answer:

(b) Negative bias is applied on the gate (V¢s < 0)

Answer:

End of the EXGM::.::ouinnsi s i s n e s

Dr. Nagih Shaalan

Depletion|
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Assiut University L Term: Fall 2015- 2016
Faculty of Science M{ Date: 17 January, 2016
Department of Physics ?‘_ij Time: 3 Hours

Course Title:  Quantum Mechanics — Code P311 - Final Exam. (50%)

pomcma

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

Question #1

Consider "step" potential:

v
v, 0, if x <0.

V(x)=

© o V,, if x>0.

(a) Calculate the reflection coefficient, for E >V, and comment on the result.
(b) Calculate the reflection coefficient for the case E <V,

uestion #2

2
The function w(x,0)= 4 (z—j {k(%ﬂ is an acceptable wave function for the

particle in a 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)". where (A - /10%).

uestion #3
Consider a simple harmonic oscillator with mass m and force constant £, and
a particle with the same mass in a one-dimensional box of length L.

(a) What is the relationship between & and L such that the zero-point (ground
state) energies of these two systems will be the same?

(b) If m is equal to the mass of a 1H atom, what is the value of £ (in N/m)
corresponding to L=1.4 nm?

Question #4
(a) Show that: [x ".p ] =inhx""
(b) Find [a_ ,a, ], where aizﬁ(i ip+ ma)x)

uestion #5
(a) Consider a hydrogen atom in a 2p excited state. Write the radial wave
function in this case.

%
(b) Construct \¥,,,. I:Y,O = (41] ’ coseji

ik Good Luck® %% Prof. Dr. A. A. Ebrahim
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Faculty of science Date: 18 January, 2016
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 V= 1.6 x 10™°J, ky= 1.38 x 102/K, e=1.6 x 10™°, c= 3 x 10°m/s, N= 6.02
x1 0% atom/mole. m¢=9.1x10*" kg, m,=6.7x10?" kg

Answer 4 questions from the following:

1- (a): Why are X-rays used for diffraction studies in crystals. Write a note on neutron
diffraction. How neutron diffraction differs from X-ray diffraction?

(b) State the value of specific heat according to classical theory. What is the draw back? Give
the classical value of specific heat at high temperatures and at T = 0K.

(c) A beam of X-rays is incident on a NaCl crystal with lattice spacing 0.282 nm. Calculate the
wavelength of X-ray if the first order Bragg’s reflection takes place at a glancing angle of 8°35.

2- (a): Define the crystal direction. Calculate the ratio of d100: d110: d111 for simple cubic
structure.

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

(c) Derive an expression for specific heat capacity using Einstein model. Explain its behavior in
high and low temperature range.

3-(a): Define: Bravis lattice, primitive unit cell, edge dislocation, screw dislocation and stacking
fault.

(b): What are Miller indices? Write the procedure for finding the Miller indices of a given

plane.

(c) Determine the Miller indices of a plane that makes intercepts of 2 A, 3 A, and 4 A on the

coordinate axes of an orthorhombic crystal and draw the cubic crystal planes whose miller
indices are (010), (110), (011) and (200).

4- (a): Explain the determination of crystal structure using Laue method. State two significant
uses of Laue’s diffraction technique.

(b): What were the drawbacks of Einstein’s model in obtaining the specific heat of solid? State
the assumptions made by Debye and prove as to how the specific heat varies as a function of T°
(¢) A beam of thermal neutrons emitted from the opening in a reactor is diffracted by the (111)
planes of a nickel crystal at an angle 21.5°. Calculate the effective temperature of the neutrons
given that nickel is f.c.c. with a lattice parameter of 3.52 A" .

5- (a): Find the allowed and missed diffraction from the lattice of base centered cubic.

(b) Determine the Lattice parameter of nickel (f.c.c.) if the Bragg’s angle for its (2 2 0)
reflection is 38°12' and the wavelength of the X-ray used is 1.54A.

(¢): Calculate the atomic packing factor of a face centered cubic structure.

Good luck:
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Final First Exam ( 2015/2016) - Biophysics P- 323
Time: 3hTeaching Staff: Prof. Dr. Ahmed Sedky

Answer the following questions:
Q1(10 marks),What is the reason for the following:

1- Doppler effect can be used to measure the velocity of blood.

2- The bats can see even better than we can.

3- Decreasing the velocity of the blood in the capillaries is necessary.

4- An implanted pacemaker i: necessary for the heart normal life.

5- Basically, a central compiter of the human body is located in the brain.
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Q2(10 marks), Complete the following sentences:

1-100 g from fat of @ Person gives .............ooovviiiiiiiinninee Joule in the form of energy

2- Thermograph is a .......... :

8- A good ear normally nzeds about ...........ccoeiiiiiiiinnns to detect a sound at 100

Hz than that of

9. The velocity of ccting potential in motor nerves can be calculated by

T AYTEXV A GSB +o VAAYFFFATY ;& dagd — L all e Dsien
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Q3 (10 marks):

(a) For water immersion, H, = 16. 5 KCal/m?.h.°C, find the water temperature of an
individual in water (4= 1.75 m?, 7,=307 K and 6, = 9614 Joule/m2.h. 2C)s

(b) With sketch the required diagrams calculate the conduction velocity in sensory nerves.

(c) Calculate the relative attenuation of sound intensity between the brain and the bone
through a depth of 1 cm (HVT = 0.34 for the bone and 3.2 for the brain).
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Q4 (10 marks):

(a) Explain in details how the resting and acting potentials are produced inside the axon.

(b) Calculate the Nernst potential at 347 °C when K ions are replaced by Ca® and the
membrane is permeable for Ca*". (Ca*, =400 and Ca’; = 100).

(¢) A bus moving at 36 m/s away from a stationary police car. Calculate the frequency
heard by an observer in the bus if the frequency of the siren is 500 Hz (v = 343 m/s).

COYCAATYEYV LA G o YOAAYTFTATY o gl — Ll uae 4 sgan




image18.jpeg
\

£L 5l paid — o glal) A0S - ko gaeaf Aaaly

<
@

m

QS5(10 marks):

(a)Write short account about the deafness and hearing aids.

(b) Calculate the critical kinetic energy per unit volume for turbulent flow of blood
through the aorta (D =2 cm, p = 1050 Kg/m®, = 0.04 poise, R = 2500).

(c¢) With sketch the wave signal diagram write short account about the mechanism of
electrocardiogram.
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Term: Fall 2015 - 2016

Date: January 11, 2016
Time: 3 Hours

Assiut University

Faculty of Science 3E’1 N
Department of Physics |
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Course Title: Nuclear Physics — Code P342 - Final Exam. (50%)

R,=13 fm, ¢’ =1.44 MeV —fm, m, =0.511MeV, ¢*=931.5 MeV

Constants:
0 =17.9992 u,'50 =15.0030654 u,*He=3.01603 u, *H=3.01605 u,

Part I: Circle the correct answer for the following questions: (20 Marks)

1- The distance of closest approach of a 12 MeV deuteron ;H to a Silver nucleus 'F4g is :

a. 27fm b. 43 fm c. 1.44 fm d. 5.6fm

2- Both types of S decay happens between two adjacent elements in the periodic table,

without change in:
a. Energy of elements b. Momentum of elements
c. Charge of elements d. Mass number of elements.

3- Which of the following radioactive decay emits a-particle :
a. o pb™* >y BiM +.. b. o Th™ = pa™ +...

238 77,234 234 7234
C QU= =y TH™ ... d gpa® o, U +.

4- The Coulomb barrier height which prevents ;He to interact with %% is:
a. 33.59 MeV b. 25.85 MeV ¢ 32.54 MeV d. 931.5 MeV
5- Nucleus of mass number A=234 was divided intotwo nuclei with massratio 2:3,

the radii of the products in fm:
a. 59, 6.76 b. 9.36, 14.1 c. 10.1, 11.6 d. None of these

6. Which of the following pairs is an isobar?

a. 'H and H b. 'H and 'H c. "C and C d. 'P and Si
7. When /Be is bombarded with « -particle, one of the products of nuclear transmutations

is ;B'". The otheris

a. ,n' b. H’ c H' d. e
8. The stable nucleus that has a radius /3 that of "’ Os:

a.’H b. “Cu ¢ 'Li d. none of these
9. The maximum energy E,_emitted with 4~ in the case of *H is equal to :

a. 0.0186 MeV b. 0.186 MeV c. 1.86 MeV d. none of these

10. The minimum energy needed to separate three neutrons from '30 is equal to :
a. 27.81 MeV b. —1853.89 MeV  c¢. 2793.47 MeV d. 931.5 MeV

|Pagel
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Part I1 : Answer Four (4) only of the following questions (30 Marks)
(all questions carry the same weight)
1- By considering the general conditions of nucleus stability show that the nucleus

“wRa will decay and decide whether the decay will take place by a or 8 emission.

The atomic mass excesses of the relevant nuclei are:
Element SHe 2Rn By Ra dc
Mass excess amu x10~ 3.603 28.528 30.050 31.652 31.722

2- The empirical mass formula is:
#M =0.99198 A~0.000841 Z +0.01968A%* +0.0007668 Z* A™ + 0.09966(Z — A/2) A" =5
in atomic mass units, where § =+0.01204 A™?or 0. Determine whether or not the
nucleus ;Mg is stable to 4~ decay.

3- In general only the heavier nuclei tend to show alpha decay. For large A it is found that
B/A=9.402-7.7x 107 A,
Given that the binding energy of alpha particles is 28.3MeV, show that alpha decay is
energetically possible for A > 151.

4- The following plot shows the average binding energy per nucleon for stable nuclei as a
function of mass number.

a) Explain how the mass of a nucleus can be
calculated from this plot and estimate the
mass of U .

b) In terms of the Liquid Drop Model, explain

why nuclear fission is possible and
estimate the energy released when a

nucleus of ;U undergoes fission into the

fragments 'Cs and [’Rb with the release

]

o

~

Binding Energy/A (MeV per nucleon)
IS

102 40 g0 120 160 200 240
of three prompt neutrons. Mass Number, A

5-. Radioactive ;Be turns into ]Li through a nuclear

reaction is described as follows: 2 2 Be
a) What kind of transformation — Write out the g v o7 ,
complete equation for this nuclear decay. E e - - / v
. . g / [
b) 1s this transformation is accompanied by the 2 y—L /08
emission of a positron?. ; M?ﬂMeVé 4/ MeV ,
¢) What is the most important characteristic of this & 108} JLi
transformation?. Atomic mass encrgy
d) Calculate the mass of |Be if you know the mass Diagram
of [Liis 7.0183 amu ?.
Good luck Prof. Dr. Ahmed A. Ebrahim
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Assiut University

Faculty of science

Physics Department

Final Exam. " Solid state physics (353 P)"
Time: 2 hours Jan., 2016

Answer only three questions:

1-a) Using the eqn. of the current density: J = nev,, to find the resistivity dependence of the electron mobility, then explain
the total resistivity contributions through the drawing of the (p Vs. 7) - curves

1-b) Apply the principles of kinetic theory to prove that the thermal conductivity depends on the heat capacity according to the
eqn: o, =(nui/ 3)C, , where A is the electron mean free path of the electron and u represents its velocity.

1-¢) Find the relation between the magnetic dipole moment and angular momentum of the electron of the hydrogen atom.

2-a) Prove that the Lorentz field (E ,, ) depends on the polarization of charges (P ) inside a hypothetical surface of the dielectric

material placed between two parallel plate capacitor as : E

=P/3s,

Lor

2-b) Explain in details the required conductions for the direct transitions in semiconductor material.

2-¢) Considering the crystalline structure of Cu represented as FCC, calculate the density of Cu( atomic weight :63.54 and
the radius of Cu-atom; 1.278 AD).

3-a) Find the average energy of the crystal oscillator according to Einstein theory, discuss its agreement with the classical theory.
3-b) If the wave function of the electron in the potential barrier can described as: w=Ae™ + Be™ |applya boundary
conditions to express this eqn. in the form: = C sin(nz / L )x. Use the normalization condition to find the constant C.
3-¢) Compare between the ferromagnetic and polar materials, explain the effect of applied field on each material separately.
1, _d4sin’ Ka

4-a) Using the dispersion relation due to diatomic lattice vibration: o= B(i 4 L)i gl(i +—)
m M m

J!7? to prove that
M Mm

the max. and min. values of @ depends on the masses of the vibrated atoms. Explain the physical meaning of the produced
optical and acoustical branches.

4-b) Discuss the electron diffraction phenomena, use the 1* order diffraction to prove that the diffraction diameter (D) related
" . 2Lh° 12 .
to the interplanner distance (d) by the eqn: D= T(Zmeu) , where L is the electron path due to apply the voltage U.

4-¢) Classify the different types of the point defects of the crystal structure.

Cllupaiall o Gsillly Bty Al SOOI L W { JLVL
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Assiut University Term: 1stterm 2016
Faculty of Science Final Exam Date: Jan 20, 2016
Department of Physics 50 Marks Time: 3 hours

Course: Electronic Physics - P361

Answer the followings: (5 marks for each)

P1. Explain why Ge and Si are mostly used for semiconductor materials?.

Answer:

P3. The shown circuit has output voltage Vo = 0.7 v and current I = 28.18 mA which may
damage the silicon diode, how to protect the silicon diode without changing the emf and
circuit resistance?

I 0.33 kQ
—>

Answer:
Vo=07V ——
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P4. A) Explain the extrinsic n-type and p-type of semiconductor.
B) Explain the diode construction and its operation in case of:
a) No bias is applied b) forward bias is applied c) reverse bias is applied

Answer:
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ssuming an ideal diode, sketch vi, v, ir. and va for the following configuration.

swer:
Va pa—
vi & | Vg =2V
ideal ll, +
ke Vi
22k0 RS 681Q

P6. For the emitter-stabilized bias circuit determine:
(@) Isq (b)) Icq () Verq (d) Ve (e) Vs () Ve

Answer:
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