Mansoura University 2" Term Examination

Faculty of Science May 2010

Physics Department Time allowed: 2 hrs
Atomic Physics

Answer the following questions

1-a) Draw the energy level diagram for X-ray spectra of the K, L and M series.
Discuss Moseley's law. [15 Marks]

b) Deduce the wavelength in A° and the energy in eV of the spectral line of the maximum
wavelength of the Lyman series. [12 Marks]

2-a) For a monovalent element, deduce the possible j values for £ = 0,1,2,3 and the type of
each term. Explain the spectral series of the emission transition of sodium atom.
Comment on the two D lines (D, and D,) of sodium atom. [15 Marks]

b) State briefly the main assumptions of the vector atom model.
The orbital angular momentum vector of an atom L.=2 and the spin angular momentum
vector S=3/2. Estimate the total angular momentum vector of the atom J.  [12 Marks]

3-a) Define the degenerate orbits.
Starting with the mass relativistic effect and the general equation of the total energy, show
how Sommerfeld could explain the fine structure. [15 Marks]

b) Draw, without mathematical derivation, the magnetic splitting due to the interaction
between the orbital magnetic dipole moment p¢ and the external magnetic field H of
the spectral line from P state (£=1) to S state (£=0). "normal Zeeman effect".
Comment on drawing. [11 Marks]

(c=3x10""cm/s  h=6.625x10"*J.s  R=1.097x10'm”  1eV=1.6x10"1)
(e=1.6x10""C  m~9.11x10% g)

Best Wishes
Dr. A. El-Khodary
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University of Mansoura Al Second Semester
Faculty of Science g{ v Sophomore Students
Physics Department @ Date :June 2010
Subject: Physics == Time allowed : 2 hours
Course (s): Phys 220 Modern Physics Full Mark:: 80

Answer The Following Questions

1- Inthe laboratory frame an electron is at rest and a positron is
observed coming directly toward the electron with momentum
given by p =4 MeV/c.

(a) Find the velocity of the center-of-mass with respect to the
laboratory frame (10 Marks)

(b) The total energy and the kinetic energy of each particle in the
center of mass o (10 Marks)

(m0 ¢ —O 511l\/leV )

7 —The space and time coordinates of two events as measured in
a frame S are as follows,

event 1 , X1 =Xo, t1 =Xo/c(y1 =2:=0)
event 2 , Xo = 2Xo ,t2 =Xo/2¢ (y2=2,=0)

(a) Find the velocity of the frame S with respect to S in which
these events occur at the same time. (5 Marks )

(b) What is the value of t at which both events occur in the new
frame? (5 Marks )

3 — Find the velocity and the momentum of a particle whose
kinetic energy equals its rest mass energy. (5 Marks ) -

4 — Calculate the wave length of a photon whose effective mass is

3.7 x107° grams. (h=6.626x107"Js) (5 Marks )




5 — Calculate the energy, wavelength and frequency of a photon

which has the same momentum as that of an electron with a
kinetic energy of 1 MeV. (5 Marks |

6 — x-ray with energies of 200 keV are incident on a target and
undergo Compton scattering. Calculate the energy of the x-ray
scattered at an angle of 60° to the incident direction, the energy
of the recoiling electrons and the angle of the recoiling electron
(15 Marks)

7 — What is the ultraviolet catastrophe in blackbody spectral
distribution? | (10Marks )

8 — Write on the wave function that describe a physical system.

(10 Marks)
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Mansoura University
Faculty of Science
Physics Department
El-Mansoura Egypt

Second Term Examinations, June , 2010
Subject : Physics Course ; V<, Physical Optics
Time :TWO HOURS Full Mark : 80 Marks
Date :13/June/2010

Answer the Following Questions :

1 —a) What is the mean of resolving power of any optical system ? Derive an
expression for resolving power of a prism for a parallel beam of light consisting of
two wavelengths A and A + dA when the refractive indices for the material of the
prism for that wavelengths are p and p + du respectively.

(14 Marks ).

b) suppose a parallel beam of monochromatic light of wavelength A falls on a
plate containing a large number of thin parallel slits, each slits have width a and the
distance between adjacent slits is b, . A diffraction pattern will form on a screen .
Give a model to explain the formation of this diffraction pattern. Hence derive an
Expression of general condition for the bright fringes.

(13 Marks).

2 ) Derive an expression for the intensity distribution in a fabry — perot system of
interference fringes in transmission when the two coated plate are of same
transmission coefficient T and of same reflectivity R . Show that the visibility of
intensity distribution does not account for the absorption of the silver layer.

(26 Marks)

3 —a ) Discuss the forming of dark spot in the centre of Newton's rings. Derive the
necessary formula of these rings .
(10 Marks )
b) If you have unpolarized monochromatic source and Nicole prism, explain a
method to produce a beam of plan polarized light.
(10 Marks)
¢) When a very thin plate of glass of refractive index p = 1.54 is placed into one of
the interfering beams, the central light fringe shifts by six fringe width. Find the
thickness of the glass plate if the wavelength is 5896 A .
(7 Marks )

Good Luck
Prof. Dr. Taha Sokkar



Mansoura University

Second Semester, 2009-2010

Faculty of Science Second Level June, 2010 (2010-06-29)
Physics Department Physics Timie: 2 Hours

Subject: Phys 223 (Analytical Mechanics)

Answer All the following Questions: (Full mark: 80)

-

|

; Mark

|
|
|
|

1.a)

|

Given the generating function: |
Fi(¢,0,1) = smalqg — F(1) [(ma®)]* cot(Q).

Find the transformation equations and obtain the equation of motion of a |
simple harmonic oscillator acted upon by the force F'(f) in terms of Q and P.

b)

Define the followings: 1) Cyclic coordinates,  2) Conservative system

3) The difference between Newton and Lagrange for obtaining the equation |
of motion,  4) Holonomic and nonholonomic.

2:a)

A uniform circular hoop of mass (M) can slide freely on a smooth horizontal |
table and a bug of mass (m) can run on the hoop. The system was at rest |
when the bug starts to run. What is the angle turned through by the hoop ‘
when the bug has completed one loop of the hoop? |

b)

Derive the Hamilton’s equations.

3.a)

A solid cylinder of radius () and mass (m) rolls without slipping down on
inclined plane of angle (@ ). Show that : 1) the acceleration 1s constant and

equal to %gsin(a). 1i)The coefficient of friction must be at least %tan(a).

b)

|
|
Derive the equation of motion of spinning top. l

4.a)

Calculate the nertia tensor of a homogeneous cube of density ( p ), mass (m)
and side of length (b).

b)

The spherical pendulum 1s a particle of mass (m) attached to a fixed point by
a light inextensible string of length (a) and moving under gravity. Show that |

the Lagrangian 1s L = %mazlﬁ'z +sin2(0)(1)'2 + mga cos(@). where 6 and

@ are the polar angles. Find the Hamiltonain and obtain Hamilton's
equations. Identify which is cyclic coordinates.

With our Best wishes

|Examiners: | Prof. M. T. Attia (*) Prof. A. Elhanbaly

¥
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Course : Electrical Measurements & Instrumentation Full Mark:: 80 Mark

Answer the following Questions :

[1] a - Develop a circuit using a movement galvanometer of 10 mA full scale
Ry =150Q) for an ammeter having ranges of 1.0 and 10 amperes. (8 mark)

b- What is the sensitivity of the meter of problem 1-a. (4 mark)

c- What is the full scale voltage that can be measured with the meter of
Problem 1-a. ( 4 mark)

d- Ten measurements of the resistance of a resistor gave 101.2, 101.7,
101.3,101.0, 101.5, 101.3,101.2, 101.4, 101.3, and 101.1 Q. Assume
that only random errors are present. Calculate: (i) the arithmetic mean,
(ii) the standard deviation of the readings, (iii) the probable error. (12 mark)

[2] a- The solution for the unknown resistance for a Wheastone bridge
is Rx = R2R3/R1
where Ry =100+ 0.5 % Q, R, =1000 £ 0.5 % Q,R3; =842 £ 0.5 % Q
Determine the magnitude of the unknown resistance and the limiting
error in percent and in ohm for the unknown resistance R. ( 10 mark)

b- A slide wire potentiometer has a battery of 4 V and negligible internal
resistance. The resistance of the slide wire is 100 Q and its length 200 cm.
A standard cell of 1.018 V is used for standardizing the potentiometer and
The rheostat is adjusted so that balance is obtained when the sliding contact
Is at 101.8 cm.
(i) Find working current of the slid wire and the rheostat setting.
(ii) If the slide wire has divisions marked in mm and each division can be
interpolated to one fifth, calculate the resolution of the instrument. (15 mark)




[3] a- A CRT of an oscilloscope has an accelerating voltage of 2000 V and
parallel deflecting plates 2 cm long and 5 mm apart. The screen is
30 cm from the centre of the plates. (i) Find the deflecting voltage

applied to the deflecting plates required to deflect the beam by 3 cm.
(ii) Find the sensitivity of a CRT.

(iii) The deflection factor of a CRT. ( 13 mark)

b- The ohmmeter of the Fig.( 1) uses a 50- basic movement requiring full
scale current of 1 mA. The internal battery voltage is 3 V. The desired
scale marking for half-scale deflection is 2000 Q. Calculate (i) the values
of R; and R ; (ii) the maximum values of R; to compensate for 10 %

drop in battery voltage; (iii) the scale error at the half —scale mark
(2000 ©2) when R; is set as in (ii).

~ Q 3

€
Fig .(1) = g

(14 mark)

1t —O —¢

Examiners:

Prof. Dr. A. Oraby & Dr A . Lashein.
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Physics Department Ll aud

Second Semester May 2010
Educational Year: Second Level Program: Physics & Biophysics
Time: 2 Hours “Subject: Physics
Date: 27/6/2010 Course (s)code: Phys. 227 [ Fluid Mechanics]
Full Mark: 80

Answer the following Questions

Mark
[1.a] Calculate the rate of blood flow In artery with cross-section of 2 cm?
and the speed of the blood is 40 cm/s. Also, Determine the speed of the
blood if it reached to capillary with cross — section of 0.1 cm?®. [10] Mark

[1.b] Mass of ice floating in salt water at north pole. What percent of the size
of submarine to the total volume with the knowledge that the density of the
ice isp, =0.92 g/cm’ and the density of salt water is p, =1.03 g/cm’. [10] Mark

Mark
[2.a] Derive the flow and particle Reynolds number. [10] Mark

[2.b] A sample of oil mist is taken at a flow rate of 1.2 L/min through a
horizontal tube 1 cm in diameter. The aerosol consists of 2 um diameter oil
droplets in air at standard conditions. The particles are moving through the
tube with the air but are settling at 0.01 cm/s. What is (a) the flow Reynolds

number and (b) the particle Reynolds number. [10] Mark
Mark
[3.a] Deduce Bernoulli's equation to an ideal fluid. [10] Mark
[3.b] discuss the difference between Newtonian and n Newtonian fluid.
[10] Mark
Mark

[4] Consider the outflow of water from a cylindrical tank with a hole at the
bottom. You are asked to find the height of the water in the tank at any time
if the tank has diameter 2m, the hole has diameter 1 cm and the initial height
of the water when the hole is opened is 2.25 m. When will the tank be empty.

[20] Mark
With my best wishes
Prof. Dr. A. Elgarayhi

Examiners: 1-Prof. Dr. S. A. EI-Wakil 2- Dr. Emad Khedr
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Answer the following questions: (Note: 20 degrees for each)

1 — a) Explain the mechanism of the piezoelectric effect in quartz, then show the difference
between the X-cut and Y-cut quartz transducers.

b) Prove that the power of a forced oscillating vibrator is inversely proportional to the
square of the mechanical impedance of the system.

2 — a) Deduce expressions for the amplitude and phase angle of the resultant wave when two
non- harmonic motions are added. Refer to the phenomenon that associated with
this case.

b) A mass of 0.2 kg hangs on a spring of 0.35 Kg mass. The stiffness constant of the spring is
100 N/m, and the mechanical resistance of the system is 7 Kg/sec. What is the damped
free oscillation frequency of the system?

3 —a) Drive an expression for the Doppler shift of frequency.

b) How much is the Doppler shift recorded by stationary observer when sound scurce moves
toward the observer with a velocity equals to:

() half that of the sound , and (ii) speed of sound.

4 — Rewrite the displacement equation of the following non-harmonic wave as
summation of at least four harmonic terms,

4
Yy = a(l - —2T j where @ is constant and T is the periodic time.

Prof.Dr. Maher E/-Tonsy & Dr. Husam Salah




