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Question (3): 10 Mark

a) Derive Lorentz velocity transformation equation and prove that it will be reduced to
Galilean transformation at small velocity. (7 points)

b) A particle is moving in the S’ inertial frame. The velocity of this particle as observed
from the S frame is 0.75 c. The velocity of S’ with respect to S is 0.5 c. Find the velocity of
the particle with respect of S’ frame. (3 points)

Question (4): 10 Mark

a) Derive expression for frequency shift when the light source is moving away from the
observer. (7 points)

b) A galaxy is moving away from the earth at 15000 km/s. If one of the characteristic

wavelengths of the light the galaxy emits is 550 nm, what is the corresponding wavelength

measured by astronomers on the earth? (3 points)

Question (5): 10 Mark
5 - 27 f° 1 :
a) Verify Stefan's law from Plank's law where E(f,T)df =———1 75—/ and
¢ ie ks 73

© 3 4
J(;;:)dx = 71[—5 (4 points)

b) Light of wavelength 4300 x10™° m is incident on
(i) nickel surface of work function 5 eV (ii) potassium surface of work function 2.5 eV.
In each case, find out if the electrons will be emitted, and if yes what is the maximum
velocity of the emitted electrons? (6 points)

Constants: ¢ = 3x10° m/s yh= 6.6261x107* J.s ,e=1.6 %107 C

Question (6): (10 Mark)

a) Discuss with draw the obtained blackbody experimental results and in what of them the
classical theories succeeded to explain. (6 points)
b) An electron has a total energy of 2 MeV. Calculate the rest and relativistic masses of the

electron in kg and also its speed. (4 points)

BEST WISHES Instructor: Dr. Sherif Rashad MOKHTAR
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Assiut University Term: 1st 2015-2016
Faculty of Science Final Exam Date: Jan 20, 2016
Department of Physics (50 Marks) Time: 3 hours
Course: Electricity and magnetism - P261 - pages (6)

Constants: p, =4z x 107 T.m/A

PartI: Choose the correct answer. (10 Marks)

1. Consider the current in the length of wire shown in Figure 1. If you rank the points
A, B, and C, in terms of magnitude of the magnetic field due to the current in the

length element ds shown, from greatest to least, which is true:

(a)ACB (b)B,C, A (¢)CBA i e
=
s
2.Forlh=2AandI; =6 AinFigure 2, which is true: Fieure 1
(a) F1=3F2 (b) F1=F2/3 (c)F1=F2 i T ]
5 I —
F,. o

3. Rank the magnitudes of § B. ds for the closed paths in o i
Figure 3, from least to greatest is: Ju

(a) a,b,c, d (b)b,d,a,¢ (c)d, ¢ ba

4. For a sinusoidal applied voltage on an inductor,
(a) the current and voltage across the inductor are in phase
(b) the current lags behind the voltage by 90°
(¢) the voltage lags behind the current by 90°

Figure 3
5. At an instant of time during the oscillations of an LC circuit, the current 1s at its

maximum value. At this instant, the voltage across the capacitor

(a) is different from that across the inductor (b) is zero
(c) has its maximum value (d) is impossible to determine

6. The total energy in a circuit contains a resistor, inductor and capacitor........ with time.
(a) is constant (b) decreases (c) increases
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7. An uncharged capacitor (C) and resistor (R) are connected in series to a battery (¢) as

shown in the Figure, if the switch (S) is just closed

I
4.1 The instantaneous charge on the capacitor is ... — =
(a)e C (b) Zero (c) infinity .
4.2 The instantaneous current in the circuit is ... t < it ]
(a) e/R (b) Zero (c) infinity £
Part II: answer the following, (20 marks, 4 marks for each)

P1. Consider a capacitor of capacitance C that is being discharged through a resistor of
resistance R,

(a) After how many time constants T is the charge on the capacitor one-fourth its initial
value?

(b) The energy stored in the capacitor decreases with time as the capacitor discharges. Afier
how many time constants t is this stored energy one-fourth its initial value?
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2. Consider the circuit in shown Figure, taking ¢ = 6.0 V, L = 8.0 mH, and R=4.0 Q.

(a) What is the inductive time constant of the circuit?

(b) Calculate the current in the circuit 250 us after the switch is closed.

(c) What is the value of the final steady-state current?

(d) How long does it take the current to reach 80.0% of its maximum value?

P3. The tuning clruut of an AM radio contains an LC combination. The inductance is 0.2 mH,

and the mpautor is variable, so that the circuit can resonate at any frequency between 550

kHz and 1650 kHz. Find the range of values required for C.
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P4. A person is working near the secondary of a transformer, as shown in a Figure below. The
induced emf is 5000 V at 60 Hz. The capacitance C,, which is the stray capacitance between
the hand and the secondary windings, is 20 pF. Assuming the person has a body resistance
to ground R, = 50 KQ, determine the rms voltage across the body. (Suggestion: Redraw the
circuit with the secondary of the transformer as a simple AC source.)

5000V R

P5. Draw to scale a phasor diagram showing Z, X,, X¢, and ® for an AC series circuit for w\hich
R=3009Q,C=11pF, L=0.2 H, and f=(500/7) Hz.
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Part III: answer the following, (20 marks, 5 marks for each)

P1. A rectangular loop of width a and length b is located near a long wire carrying a current
I. The distance between the wire and the closest side of the loop is c. The wire is parallel

to the long side of the loop. Find the total magnetic flux through the loop due to the

current in the wire. &

dr

-

P2. Assume that a motor in which the coil has a total resistance of 10 Q is supplied by a
voltage of 120 V. When the motor is running at its maximum speed, the back emfis 70 V.

Find the current in the coil. (a) when the motor is turned on

(b) when it has reached maximum speed.

Page 5 of 6
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P3. A loop of wire enclosing an area A is placed in a region where the magnetic field is
perpendicular to the plane of the loop. The magnitude of B varies in time according to
the expression B = Buac™, where a is a constant. That is, at t = 0 the field is B, and for

t > 0, the field decreases exponentially. Find the induced emf in the loop as a function of

time. 2

P4. An AC generator consists of 8 turns of wire, each of area A = 0.09 mz, and the total

resistance of the wire is 12 Q. The loop rotates in a 0.5 T magnetic field at a constant
frequency of 60 Hz.

(a) Find the maximum induced emf.

(h) What is the maximum induced current when the output terminals are connected to a low-

resistance conductor?

reriireennsn GOOD LUCK Page 6 of 6
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Dr. Nagih Shaalan
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Chemistry Department

The Final Physical Chemistry-2 Examination (C-232) for 2" Level Students

Answer the following questions:

1- Colloids:

1- Explain what is meant by Only Three from the following terms (Give an example

for each term):

i) Associated Colloids. (1.5 Marks)  ii) Conversion of emulsions. (1.5 Marks)

iii) Electroosmosis. (1.5 Marks) iv) Emulsifying agents. (1.5 Marks)
2- Describe a method for the preparation of Only Three from the following:
i) Sols of mineral dyes. (1.5 Marks) ii) Colloidal platinum. (1.5 Marks)
iii) Water in oleic acid emulsion. (1.5 Marks) iv) Calcium acetate gel. (1.5 Marks)
3-a) Explain what is meant by Peptization by ions. . (2/3 Mark)
b) Write on Only Two from the following:
i) Demulsification of emulsions. (1.5 Marks)
ii) Define: Electrophoresis - Isoelectric point of protein. (1.5 Marks)
iii) Dialysis as a method for purification of sols. (1.5 Marks)

4-a) Give reason: The amount of electrolyte required to precipitate a given sol
depends on the nature of the electrolyte added. Give an example, (2 Marks)

b) Complete Only Two from the following: - (2 Marks)
) S is a common thixotropic gel, and the dispersed phase in emulsions
are generally charged.

ii) sol can be obtained by change of solvent, whereas . can be
obtained by hydrolysis. :
iii) Edible jelly can be obtained by ... s Whereas oo e can be obtained

by Bredig's arc method.

II-  Phase Rule

a) Predict the number of phases, components then the degree of freedom for each
of the following : ( 3 2/3 Marks)

i- Saturated solution of sugar.

ii-  Transition point (at 95.6°C) in sulphur system.

ili-  Cryohydric point (at -55°C) in ferric chloride — water system.

b) Complete each of the following: (3 Marks)

i- In order to define a two component system completely ------- variable must

be specified namely................... i
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ii-  Cooling of liquids below their freezing point is called --------v-eemneeeee , while

heating of solids above their transition point is known a

iii-  The dome shaped areas represent the regions of .......ooocovvenne.. , while any

¢)

iii-

11

point out side these areas represents the existence of ..........c..cccceeuni. i
Explain briefly Only Two from the following: (10 Marks)
Sodium chloride — water system
The main differences of phase diagram of Pb-Ag system with that of KI- water
system
The ternary system NH4sNO3-AgNOs - H20 at 30°C, where the binary compound
NHiNO3-AgNOs is formed.

I-  Electrochemistry: (16 2/3 Marks)

Answer the following questions:

1- If Ecan=0.5164

2-G

Pt. H2.H" (1M) 7 M7 (107 /M
Calculate E°ym+2. (3 Marks)

ive short account on_the following: (Five only) (13 2/3 Marks)

a.

b-

c-

d-

Quinonhydrone electrode.
Reversible and irreversible cell.
Metal / Metal oxide electrode.
Calculate y of Zn** ion in Zn/Zn'? acts as a cell with standard hydrogen
electrode (S.H.E), the cell potential equal 0.792 volt at 25°C. E°z.= 0.762 volt
and Zn'? =0.1 M.
i- Draw the cell.
ii- Calculate AG, AH, AS when (0E/0T),=0.
Prove that secondary electrode is its anion dependent.
From the following cell : Pt Bz Hedf - Hé-HaPt
P=1 M=1 M=1 P=1
i- Isita cell or not ?
ii- Calculate AG, AH, AS.

Prof. Dr. Maher M. Girgis.
Prof. Dr. Maher M. A. Hamed.
Dr. Mustafa H. Wahdan.
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Faculty of Science

Answer the following questions:

1 a)

i. Prove that the gas molecules pressure on the wall of the gas container equals
to 2/3 of the average kinetic energy of these molecules. Show that this
energy is equally distributed on three dimensional coordinates.

ii. Write only an expression for the molecules pressure at altitudes measured
from the center and surface of the ground; from these two expressions
indicate that the pressure at infinite altitude does not equal zero.

b)

i. Deduce the relation between the total number of molecules per unit volume
and their velocity components along the three dimensional coordinates.
Indicate on a schematic diagram the effect of gas absolute temperature on the
velocity distribution function.

ii. Deduce the mathematical expression for the average and most probable
velocity of the gas molecules. Derive the relation between these two
velocities and the root mean square velocity of these molecules.

¢) A closed vessel of volume one m® contains 0.9kg water and 1.6kg oxygen
gas; calculate the pressure inside this vessel at 500 C°, considering P; and P,
are the molecular pressure of water and oxygen gas respectively, where the
molecular weight for water vapour p,,=18kg/mol, and for oxygen gas
Hx=16 kg/mol where the temperature in these two cases is the same and
equal T=500 C°. Calculate C , C, Cpy for the oxygen gas at zero degree where
the oxygen mass mp,= 52.8x10" kg and k=1 38x107% J/K.

2. a) Prove that the slope of the relation curve between the ideal gas pressure and
its volume in the isothermal variation is less than the slope in the adiabatic
variation. Show schematic diagram of this relation in the two cases. Prove
that C,/C,=y for the ideal gas.

b) Prove that the work done during the isothermal variation of the ideal gas is
greater than that during the adiabatic variation of this gas. Show the
schematic diagram of these variations.

i. A 102 m® of air is compressed to 2x10° m’, show which is the best and
cheaper when the gas is compressed isothermally or adiabatically.

ii. Calculate the work done when one gram of oxygen gas is compressed
adiabatically at the atmospheric pressure and zero absolute temperature till a
final volume V; equals to half of its initial volume V; where R=8.31J/ mol. K
and R, for one gram of oxygen equals R/32

Look the back Page )
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a) Prove that the gas spherical molecule mean free path is inversely proportional
to the molecule’s area and the number of molecules per unit volume. Deduce
the relation between the gas viscosity and the its molecule mean free path.

b)

i. Derive an equation for the curve passes all the maximum and minimum points
on the isothermal Van-der Vaal® curves. Define on these curves the position
and coordinates of the top of this curve.

ii. Write an expression for the following: the critical volume, the critical
pressure, the critical temperature and the temperature at which the real gas
changes to ideal gas.

¢) A gas molecule of diameter 3x107° m at 27 C° and one atmospheric pressure,
calculate: i. the mean free path of this molecule, ii. the average number of
collisions per second occurred between two molecules where the root mean
square velocity in this case equals 582.6 m/s. Assuming that the molecule
mass is 46.23 x1077 kg, calculate the gas viscosity using k= 1.38x10J/K.

a)

i. Explain on a schematic diagram how can the heat engine complete the Carnot
cycle.

ii. Derive an expression for: the total work done during this cycle and the
efficiency of this heat engine.

b)

i. Deduce an expression for the change of internal energy due to the change of
both entropy and volume of the system and write the forms of Maxwell’s
equations of thermodynamics.

ii. Derive an expression for (Cp-Cy) in terms of isothermal elastic and thermal
expansion coefficients and from this expression, prove that (Cp-Cy)=R.

iii. Derive an expression for the first Clapyron-Clausius equation for the state
change (Latent heat equation)

c

)

i. Find the equation of total entropy change of an ideal gas of mass M and
molecular weight j1 when the gas is expanded isothermally from an initial
volume V;to a final volume V.

ii. Calculate the entropy change during the gas isothermal expansion from an
initial volume V; to a final volume V=4 V;where R= 8.3 14 J/ mol K.

With my best wishes
Prof. Dr. Abd-Elhalim Turky
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\\ /) Faculty of Science — Physics Department
A== Final Exam, Jan. 12, 2016
Course: Physical Optics & Optical Fibers (271P)
Programs: Physics, Physics/Electronic and Physics/Chemistry
Time: Three hours - Total mark: 50 marks

Note: Define all symbols used in your answer. (Questions are presented in two pages)

PART I: (14 marks)
Answer the following questions as shown between brackets:
1-The speed of the wave motion described by the equation y = (5.0 m) sin (2.5 x - 10 ¢ ),
where 7 is time in sec and x is distance in m, equals:
a) 2 m/sec b) 1 m/sec ¢) 0.25 m/sec d) 4 m/sec e) 50 m/sec
(Choose the correct answer) (2 marks)
2-For the previous wave motion the maximum acceleration of the medium particle equals:
a) 3.5 m/sec’ b) 12 m/ sec’ ¢) 36 m/ sec’ d) 4.5 m/ sec’ e) 50 m/ sec’
(Choose the correct answer) (2 marks)
3- For the previous wave motion if the density of the medium equals to 0.012 Kg/m® the
intensity of the wave equalsto ...........coocvivininiiin. . (Fill in spaces) (2 marks)
4-In standing waves, if A is the wavelength, we get antinodes at distances
a) x=nA/2 b) x=2n+1)A  ¢) x=Q2n+1)AV2 d) x=2n+1)V/4 e) x=(2n+1) /3
n=0,1,2,..) (Choose the correct answer) (2 marks)
5-The phasor addition can be used to obtain the resultant of combination of four
electromagnetic waves with constant path difference 3.
(Draw this addition and extract the resultant wave when & = A/6) (2 marks)
6-In Newton's rings experiment if a light of wavelength 630 nm is used and the radius of
the lens is 30 cm, the radius of the tenth bright fringe equals ...................... .
(Fill in spaces) (2.5 marks)
7- The cut-off wavelength of a photodetector is related to the band gap energy as .............
(Fill in spaces) (1.5 marks)

Follow questions of part Il in the next page
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PART II: (36 marks, 9 marks for each question)
Answer only four questions from the following:

1-a) Describe how the Lloyed mirror is used as an interferometer to determine the
wavelength. (4 marks)

b) Prove why the Brewster (polarization) angle is always greater than 45°. (5 marks)

2- a) Show how the Nicol prism is used as a polarizer. (5 marks)
b) Explain the physical concept of the population inversion required to produce the laser

beam. (4 marks)

3- a) Determine the principal components of the communication system. Sketch a diagram
showing the main constituents of each component. (4 marks)
b) Deduce the characteristic curve of the electronic LED optical source. If the energy

gap is 1.8 eV Calculate the wavelength emitted light. (5 marks)

4- a) Draw the profile of a GRIN optical fiber. (5 marks)
b) A monochromatic light of wavelength equals to 632.8 nm is incident normally on a
diffraction grating containing 5000 grooves per centimeter. Find the angles at which

the first-, second- and third-order maxima are observed. (4 marks)

5- a) Light of wavelength 580 nm is incident on a slit having a width of 0.30 mm. The"
viewing screen is 2.0 m from the slit. Find the positions of the first dark fringes and
the width of the central bright fringe. What if the slit width is increased by an order
of magnitude to 3.0 mm? What happens to the diffraction pattern? (5 marks)

b) Derive an expression of the numerical aperture of an optical fiber in terms of the

refractive indices of the core and cladding. (4 marks)

Good Luck
Prof. Dr. Mohamed El-Azab Farid
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Vibrations and waves Time: 3 hours

Faculty of Science

Physics Department 212F

Answer the following questions:

The degrees of each question is 10 points

(1.a) Prove that the circuit L-C represents a simple harmonic motion.
Then drive the period of this motion.

(1.b.) A condenser of capacity 5 UF is connected with an inductance 60
millihenry. Calculate the natural frequency of the circuit.

(2.2) Two simple harmonic motion represented by Y=a sin(a)t+(pl)
and z=a2§ir(a)t+q)2), Drive an expression for the resultant

equation. Find the resultant equation when the two equations
having the same phase with two different amplitudes.

(2.b) Write the equation of general solution of damped oscillation.

Study this equation in the case of heavy damping (when b>aw,).

(3.2) In the case of forced harmonic oscillation: how can the amplitude
and phase angle change with increasing the frequency of external
damping force?

(3.b) Write the most physical properties of stationary waves. Derive

mathematical expressions for the resulting displacement and
amplitude of stationary waves.

(4.) Drive ‘th,e values of reflection and transmission coefficients of the
amplitude of incident wave due to sudden change at boundary.

(5)'A wave is represented by the equation =020 sin0.47 (x-601)
where all distances in centimeters and time in_seconds. Find (a)

the amplitude, (b) the wave length, (c) the velocity, (d) the
frequency of the wave, (¢) what is the displacement at x = 5.5 cm ?

=xdgﬂsjcuggégmygp\mu?\ ===
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Assiut U—ni;"ersity Final Exam (50%) iﬁfction : Iz’e}tlroleum Geology
Faculty of Science i ime : ours
Department of Physics First semester 2015-2016 Date . 18/1/2016

Answer the following question:

Question (1): 10 Mark

Write number of each statement and put [‘I] or [%], then discuss your answer Gf Y or x ):

1- In spacetime diagram, real motion can have slope > 1.

2- Proper time can occur in inertial frames that are at rest or moving with constant velocity.

3- Spacetime diagram (in two dimensions) is drawing between cf and x .

4- Galilean transformation is a set of equations connecting space-time coordinates of an
event in two different inertial frames.

5- Bohr's corresponding principle says '"the smaller quantum number, the closer quantum
physics approaches classical physics"'.

6- Curved worldliness on space time diagram represents uniform motion.

7- The relativistic mass increases with increasing velocity.

8- Spherical wave equation is invariant under Lorentz transformation.

9- Length of an object is invariant under Galilean transformation.

10- According to Rutherford's atomic model, a—particles will scatter from thin gold foil

through small scattering angles only.
Answer two (2) only of the following questions:
Question (2): 20 Mark
a) According to Bohr Model for Hydrogen atom:

(i) Derive the radius r, of electron in stationary state. (5 points)
(ii) Derive the total energy of the electron E, in stationary state. (5 points)
(ii) Derive the velocity v, of electron in stationary state. (3 points)
b) A photon emitted as a transition from the n = 6 state to the n = 3 state in hydrogen. Find:
(i) The energy, frequency and wavelength of the emitted photon. (6 points)
(ii) In what series of the spectrum is this? (1 points)

(Hint: consider £, = —E, x iz andE, =-13.6 eV, h = 6.6261x10™* J.s, ¢ = 3x10° m/s)
n
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Question (3): 20 Mark

a) Derive Lorentz velocity transformation equations and show how these equations will be
reduced to Galilean transformation at small velocities. (8 points)
b) Starting from equation T = (m — my) %, derive an expression for the relation between
total energy and kinetic energy. (6 points)
¢) Event1 occurs atx; =20 m, f;, =2 % 10 s and event 2 occurs at x; = 60 m, ,=3 x 10%s
in frame S. A frame S' moves relative to S with velocity v=0.6c m/s along the X-X'.
(i) What is the separation of two events in frame S and S' ? (2 points)
(ii) What is the time interval between two events in frame S and S' ? (2 points)
d) The mean life time of a particle when it is at rest is 2 x 107 s. Calculate the mean life

time when the particle is moving with velocity 0.8c. (2 points)

Question (4): (20 Mark)

a) Write equation of spacetime interval in X- axis and prove that spacetime interval is
invariant under Lorentz transformation. (8 points)

b) A spaceship is measured to be 100 m long while it is at rest with respect to an observer. If
this spaceship now flies by the observer with a speed of 0.99¢, what length will the
observer find for the spaceship? (4 points)

¢) According to Rutherford « - particle scattering formula, discuss the variables that

) 4
scattering angle @ depends on it. (consider that: cot[;) = ﬂf"
e

Th
= ). (8 point
XZ)(pmn)

BEST WISHES Instructor: Dr. Sherif Rashad MOKHTAR
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Assiut ij_ni:fersity Final Exam (50%) Section : Phys. and Phys./Chem.
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Faculty of Science :
Department of Physics First semester 2015-2016 Date . 17/1/2016

Answer the following question:

Question (1): 10 Mark

Write number of each statement and put [‘/] or [x], then discuss your answer (if Yorx ):

1- Small rest particles may behave like waves.

2- The emissivity for the blackbody depends on the material that make the blackbody.

3- Lorentz transformation is a set of equations connecting space-time coordinates of an
event in two different inertial frames.

4- In spacetime diagram, any events have same value of ¢ do not occur simultaneously.

5- In photoelectric, number of photoelectrons reach to collector per second depends only
on the type of collector metal.

6- Rydberg constant Ry is derived in case of electron rotates around rest nucleus.

7- According to EM classical theory, the existence of threshold frequency has no
explanation in photoelectric effect.

8- The matter wave is EM wave.

9- The red line in Balmar series is produced as electron transition from n = 4 to n=2.

10- The quantity E* —p2 ¢? is not invariant.

Answer four (4) only of the following questions:

Question (2): (10 Mark)
a) Derive the frequency f and wavelength A of emitted spectral line of Hydrogen atom

4
me

according to Bohr Model. (E, =-———
8h'e,

xL). (5 points)
n

b) Write names and equations of first three spectral series in Hydrogen atom and its
conditions. (3 points)

¢) Photon emitted from transition of electron from n; = 5 , the wavelength of emitted
photon is 12.9x107”7 m. Calculate nyand frequency of emitted photon. What is the series
of this photon? (R =1.097373x10" m™) (2 points)




