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Final Exam - First Term: 2014 - 2015 - Course Title: ”

Biophysics Time: 3 h Teaching Staff: Prof. Dr. Ahmed Sedky
Answer the following questions:
Qla (5 marks),What is the reason for the following:

1-The center of gravity of erect person is 112 cm when its height is 200 cm.

2-Eustachian tube is necessary for the eardrum.

3- The systolic pressure is always higher than the diastolic pressure.

4- The synapses are necessary for transmission the electrical impulse a cross the axon.

5- The aqueous medium of the cell body is relativity conductor.

Q1b (5 marks), Complete the following sentences:

1-The destructive interference occurs when the path difference equal........... SN

..............................................................................................................

..........................................................................................................
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Q2 (10 marks): Put Y or Xin the following :
1- Hydrophilic is considered as a water- soluble end.

2- Surfactant molecules depressed the surface tension of water.
3-The excess pressure in a liquid sphere is given by 4T/D.

4- The tendons are made of strong tissue.

5- The contraction of triceps is different than that of biceps.

6- It is difficult to hear the performance behind a pillar in auditorium.
7- Ultrasonic cannot be focused on a very small area. ( )
8- A positive pressure must be applied to withdraw the water from the soil «C )
9- The bats can see even better than we can. ( )
10- The center of the nerve network is located in the heart ( )

03 (10 marks):
(a) Write short account about the mechanism of pumping blood through circulating
system.

(b) Calculate the height of a person of mass 100 Kg standing in spreading his legs with
1 m and foot width of 0.2 m if the applied force to topple him is 400 N (g =10 m/sz).

0020882342708 : 0 0020882333837 : & - hgpudl — Ly all s Ly sgan



(72
$ L5l acd — o glal) S - L gauid Anals

(c)With sketch the required diagram prove that v,/v, = d;/d, in levers.

04(10 marks):

(a) Explain in details how the electrical potential is produced inside the axon.

(b) Calculate the depressed of Hg in capillary tube of radius 0.1 cm when placed in a vessel
contained Hg. (T= 485 dyne/cm, © =140°, p =13.6 gm/cm’, g = 1000 cm/s’).

(¢) Explain in details the role of myosin-actin structure for contraction of muscles.
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0O5(10 marks):

(a) Write short account about the mechanism of hearing by the ear.

(b) Calculate the critical kinetic energy for turbulent flow of blood through the aorta.
(D=2 cm, p=1.05 gm/cm’, 1 = 0.04 poise, R = 2500).

(¢) With sketch the required diagram show that the bones can exhibit a piezoelectric effect.

With my best wishes (Prof. Dr Ahmed Sedky)
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Assiut University Term: 2014/2015

Faculty of Science Final Exam Date: Jan 19t, 2015
Department of Physics ~_Time: 3 hours -
Course: Electronic Physics - P361
Answer the followings: (50 marks)
P1. Sketch the output v, and determine the dc-level of the output for the network of
Fig.1. (4 marks)
e -4 ”“""“T“"’"‘i _____
Y rSaka v,
grm ; 5 T
LGS —
Figd -« o o

P2. The diode can be used as voltage multiplier, sketch a full-wave or half-wave
voltage doubler. (3 marks)

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

P3. Explain the reason of Zener region (avalanche region) in the reverse-bias of the
diode. (5marks)

Page 10of 6
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P4. Determine I, V3, V2, and V, for the series dc configurafion of Fig. 2. (4 marks)
"""""""""""""""""" R= 4V; kQ !

. V—P +
"""""""""""""""""""""""""""""" ) sl R;=22kQ & V,
______________________________________________________ N Vo
---------------------------------------------------- Ez =5V e
e e e e Fig.2

P5. Prove that the dc-level of the full wave rectifier is defined by the following
equation: ;. = 0.636 V;, ; considering that the diode is ideal. (5 marks)

Page 2 0f6
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P6. The field-effect transistor (FET) is a three-terminal device. Its applications match

| those of the bipolar junction transistor (BJT). Compare between FET and BJT
transistors. (4 marks)
FET BJT
1.
2
8.
4.

P7. Junction field effect transistor (JFET) is one of FET transistors. Show graphically
the construction of JFET. Showing I-V characteristics, explain the operation of JFET
in case of: (6 marks)

(a) No bias on the Gate (V¢s=0)

Page 3 of6



P8. Calculate the voltage gain Ay for the network of Fig.3, consider 100 Q internal

resistance connected in series with the input resistance. (4 marks)
L pnp I
SRUPRSRINOR E ] C i s

....... i +

_______________________________________________________________________ B
RJ .Lp;g N

""""""""""""""""""""""""""""""""""""""""""" Vo=500mv f\;, —— - RQ 2ka %
----------------------------------------------------------------------- 208 100 k(2
_________________________________ Fig. 3

Page 4 of 6



(5

P9. Prepare a table and compare the bias voltage and currents of the circuits of
Figs.(4-6) for the given value of f = 50 and for a new value of § = 100. Compare the
changes in the operating point (Ic and Vcg). Write the configuration name for each

circuit.
(2§ s staoomtntucs: SEAINGIINES (4 marks)
______________________________________ Vee = +12 V
----------- . Ra
____________ - - = 240 kQ
R F R Vi N
i PA|
e TR i Fig.4
[h) Sl et i s womnsiess (4 marks)
Vee =420V
--------------------- Rag
_____________________________________________________ = 430 kQ
"""""""""""""""""""""""""""" Vi \
""""""""""""""" l /1
------------------------------------------------ R —
_____________ = 1Em ; ™
""""""""" Fig. 5 = =
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(o) [P ‘ (4 marks)

Ve = +22 V

“““““““ Rz g Re
________________________________________ = 3.9 kQ = 1.5 kO
_______________________________________________ Fig. 6
(1.5 marks)
Circuit B Is (nA) Icq (MA) Veo (V)
50
Fixed-bias
100
50
Emitter stabilized e
100
50
Voltage divider
] 100 B
Which circuit is more stable? And why? (1.5 marks)

GOOD LUCK

Dr. Nagih Shaalan Page 6 of 6



Assiut University

Semester: Fall 2014

Date: 11/1/2015

Course: Quantum Mechanics (1)
Course Code: (P311)

Time Allowed: 3 hours

Faculty of Science

Physics Department

t Final Exam: 50 Marks

ANSWER ALL THE FOLLOWING QUESTIONS

Question I: (16 Marks, 2 per each)

Answer whether the following statements are true or false, EXPLAINING YOUR ANSWER in each
case:

1. In quantum mechanics, the group and phase velocities of a wave packet that represents an
electron moving with a relativistic velocity must be smaller than the speed of light in vacuum c.

2. The eigenvalues of the Hermitian operator are real.

3. The trigonometric function sin(wt) could be a solution to the time—dependent Schrédinger
equation.

4. It is possible to make a simultaneous measurement of the position and momentum of a particle
with unlimited precision.

5. In the Bohr model of the Hydrogen atom, it is assumed that a half-integer number of electron
wavelengths can fit into a circular orbit of radius r.

6. For an operator A, the relation A" = A is satisfied where A" is the Hermitian conjugate of A.

7. In the Hydrogen atom, if the degeneracy of a bound state is 4 folds, this means that the allowed
number of the orbital angular momentum quantum number ¢ is 4.

8. The normalized wave function in infinitely potential barrier of width a = 2 nm is P, (x) =
sin[(nmx)/a]. Then, in the lowest possible energy state, the probability of finding an electron
between 0.0 nm and 0.5 nm from one side of the well is approximately 1/2.

(Hint: 25in%(6) = [1 — cos(26)])

Question II: (15 Marks, 5 per each)
1.

a. Discuss the matrix representations of the state vectors and operators.
1 i
0 -1

2. In the Hydrogen atom, give a brief note on the azimuthal, orbital angular momentum, and
principal quantum numbers m,, £, and n. Elaborate your answer graphically.

b. The operator B = ( ) is a Hermitian operator where i = V-1, true or false and why?

(Hint: NO derivations are required)

3. A particle in the infinite square well of width a has the wave function:

lﬁ(x):\/—i:gx(a“x), O<x<a

Y(x) =0, xzaandx <0
Compute the expectation value of the particle position (x). Explain your result physically.

1of2
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Question III: (10 Marks, 5 per each)

1. Prove that the momentum of a charged particle p must be transformed to p — eAwhen the
charged particle interacts with an electromagnetic wave. e is the unit charge of the particle and A4 is
the potential vector of the electromagnetic wave.

2. Explain, physically and mathematically, the second postulate of quantum mechanics that states
“the energy of a physical system (tplﬁ [1/1) represents the average value of a series of measurements

where this system is described by the state vector |). H is the quantum mechanical energy
operator.

Question IV: (9 Marks, 4.5 per each)

1. Describe how to find the possible energies of a particle confined in a finite square well of width
2a where the potential energy inside the well is —V. Explain your results physically showing two
essential differences between the quantum and classical mechanics.

2. Prove that the Poisson bracket satisfies the relation of

{F.H} = -i%[?, H]

where i = V-1 and # is the reduced Planck constant. F and A are the quantum mechanical
operators of the classical function F(x, p,, t) and the classical Hamiltonian H(x, P t), respectively.

End OfftIe XA .cucuesomiameansmmmummsi s sttt o ot asasmesemmmeatamsss Good Luck!

Dr. Hesham Fares

20f2



Assiut University Solid State Final Exam (January 2015)
Faculty of Science Physics 353
Department of Physics Time Allow: Three hours

Answer ALL following questions |10 marks for each]

1-a) Based on the angle of rotation, determine the rotation axis in a cubic cell. [6 marks]

b) calculate the lattice points in:

i) An corner-centered cubic lattice. ii) A primitive lattice. iii) A diamond structure.

+2

2-a) What are the Miller indices for each ! A{ :
shaded plane drawn in the figure? [4 marks] /4*‘;A /../'/’
b) A single crystal of FeSO_ has unit cell dimensions = *:TM/W
a =4A, b= 6A. Calculate the diffraction angle from the - ;_ B ‘
(100) and (010) planes. The used X rays have » = 1A. B JRL. ‘ / o

3-a) lodine has an orthorhombic unit cell for which the a, b, and ¢ lattice parameters are
0.481, 0.720, and 0.981 nm, respectively. If the atomic packing factor is 0.547 and

atomic radius is 0.177 nm determine the number of atoms in each unit cell. [4 marks]

b) The bonds between two atoms in a solid have the potential energy V(R) versus distance R
[/ \6 b2
[ a ( ad \ 1 20
between the two atoms given by: /' (R) =¢ —LR + Lk) J where ¢ = 1x10"" J/bond
and @ = 0.38 nm. Find the equilibrium distance R, between the two atoms.

4C . ga

4-a) Deduce the dispersion relation W=, Sm(_z_) in a monatomic chain.

b) Deduce the factors affecting the electrical conductivity 6. |5 marks]

S-a) Discuss the heat capacity of conduction electrons in both classical and quantum
pictures showing which one is in agreement with the experimental results. |5 marks]
b) Electrical resistivities of Cu and Ni at room temperature are 1.65x10® and 14x107
Q.m. If the Wiedmann-Franz Law applies to these materials, find the electronic
contribution to thermal conductivities of these materials. (¢ = 1.6 x10" C and &k =

1.38x10 > J/K)

Best wishes
Prof. Dr. Mostafa Boudi
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Assiut University Solid State Final Exam (January 2014)
Faculty of Science Physics 350

Department of Physics Time Allow: two hours

Answer ALL following questions

1-a) Draw lattice points B and C that satisfy Rg=2d —F/; and R¢ =-d +2 b
[4 marks]
b) Iron has a BCC crystal structure, an atomic radius of 0.124 nm.
1) What is the edge length of the unit cell? [3 marks]

ii) What is the packing fraction? [3 marks]

+z
2-a) What are the Miller indices for each shaded plane T Plane 1
_ Plane 2 /7 _
drawn in the figure? [4 marks] , i
e | / i
- b) An element X has a FCC crystal structure. 7 ' §
If the diffraction occurs at 22° for the first < /‘:,4‘"‘—'“' S s—
peak when x-ray having a wavelength of 0.154 nm . o /
e
Compute : [6 marks] e

. . : +\
(1) the corresponding integplanar spacing.

(11) the lattice parameter.

3-a) Discuss the interatomic force between two atoms. [5 marks]
b) The phase velocity v, in an elastic wave is 3000m/s for one dimensional crystal
atoms of mass 6.3x10" kg. If the interatomic distance a = 10" .

Calculate the maximum frequency (@may) at very large wave length. [5 marks]

-

4-a) Explain the temperature dependence of the thermal conductivity resulting from
phonons. [S marks]

b) Estimate the conductivity of a metal with electrons velocity of 1.16 x 10> m/s
and the mean free path ' is 1 nm and the number of valence electrons is 10%
electrons/m”. (m = 9.11 x 107" kg, k= 1.38x10 * J/K). [5 marks]

Best wishes .
Prof. Dr. Mostafa Boudi
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