Mansoura University : Second term Exam, 17 /5/2015
Faculty of Science 2"! Jevel Physics
Physics Department Time allowed: 2 hours
‘ Full mark: 80 marks
Subject : physics Course : 221« Physical optics

Answer the following questions:

1- Sketch a diagram of the optical arrangement of Fraunhofer diffraction pattern
using a rectangular slit. Give a model to discuss the intensity distribution of
this Fraunhofer diffraction pattern.
(26 marks)

2- a) Give the theory of interference in thin films due to reflected light. Explain
how you can determine the small angle 0 of inclination between the two
plane surfaces filled with an oil have refractive index p when using a source
of wavelength A. - -

(18 marks)

b) In Mach-Zehender interferometer, when one of the beams passes through
a wind tunnel of length 10 meters, 100 fringes cross the center of the field of
view. Calculate the change of the refractive index. (A =5896 A°).
(9 marks)
3- a) The disturbances produced at a given point by two coherent sources
separately are given by:
y1=a sin wt,
and y,= a sin (wt—9). -
Deduce an expression for the intensity at a given point when both the sources
act simultaneously.

(17 marks)

b) How the angle between the polarizer and analyzer axes should set to make
the light from the analyzer equals a quarter the emergent light from the
polarizer.

(10 marks)

With my best wishes
Prof. Dr. Taha Sokkar
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Mansoura University | 2" Level Exam.
_ Faculty of Science , May 2015
Physics Department / Time allowed : 2 hrs

Atomic Physics ~ Phys 222

Answer the following questions.

1-a) The application of elliptical orbits to one electron model leads to degenerate
orbits. Discuss. (15 marks)

b) Paschen series contains several spectral lines. Deduce the wavelength in A° and the
energy in eV of the spectral line of minimum wavelength of the Paschen series.
(15 marks)

2-a) Using the vector atom model, discuss L-S coupling and j-j coupling.
'The orbital angular momentum vector of an atom L=2 and the spin angular
momentum vector of the atom S=3/2 . Calculate the total angular momentum
vector of the atom J. " (15 marks)

b)'For a monovalent element, deduce the possible j values for £ = 0,1,2,3 and the type
of each term. Draw the energy level diagram of Na atom and explain the spectral
series of this atom. Comment on the two D lines (D; & D,) of sodium atom.

(15 marks)

3-a) Draw and explain the splitting of the "first & second" spectral lines of the Balmer
series using the elliptical orbits, : (10 marks)

b) Draw and explain_the enefgy level diagram of boron ion (B*"). "H like ion"
The atomic number of boron Z=5. (10 marks)

(c=3x10"cm/s  h=6.625x10"*Js  R=1.097x10"m*  1eV=1.6x10"")
(e=1.6x10° C = m=9.11x10% g)

Best Regards

Prof. A. El-Khodary
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Mansoura University Al Second Term v

Faculty of Science g{% Second Year :Bio-Phys.& Physics

Physics Department @ Date : June 2015

Subject: Physics = Time allowed : 2 hours

Course (s): Fluid Mechanics phys. 227 Full Mark:: 80 Marks

' Answer THE FOLLOWING Questions: Each Question (20) Marks

[1] a- Determine the amount of power per unit are for a wind moving through a cylindrical column of
- cross-sectional area A with speed v . [8] Marks

b- Steel ball of radius 0.001 m falls freely in certain fluid having density of 1420 Kg/m® and
- viscosity coefficient of 0.83 Kg/m.s. i) What is the velocity when the acceleration becomes

half of the free fall acceleration? ii) Find the velocity under steady state condition.
steel density = 7.8 x 10° Kg/m® [12] Marks
[2] a- Define the following terms: i — Plastic flow. ii — Dilettante flow. iii- Coefficient of viscosity.

iv- Irrotational flow. v- Viscosity. vi- Laminar flow. vii- incompressible fluid ~ [14]Marks

_b- A Venturi tube may be used as a fluid flow meter. If the difference in pressure is P1-P;
—=18x10°Pa, find the fluid flow rate, given that the radius of the outlet tube is 2 cm, the radius
of the inlet tube is 4 cm, and the fluid is gasoline. (p =700 kg/m®). [6] Marks

[3] a- Write briefly on :
i- Why does dust adhere (stick) to a fast rotating fan.
ii- Reynolds number and turbulent flow.
ili- Newtonian and non-Newtonian fluids. [6] Marks

| B
b- For a rectangular container of area A and height h. :
i) Find the amount of flow under varying head during 3¢
input and output discharge. _ hb:@ 5
ii) Find the time interval (t,-t1) when the inlet discharge
Q, is zero. [ 7] Marks
'_—{ é: B L')

c- In the figure shown, two pipes containing the same fluid of
density p1 = 990 Kg/m® are connected using a U- tube manometer.
What is the pressure difference between the tow tubes (Pa-Psg)
if the manometers contains fluid of density p, = 13.6x10° Kg/m?® [7] Marks

[4] A vertical tank 2 m diameter has at the bottom a 0.05 m diameter sharp edged orifice (hole) .
a- If water enters the tank at constant rate of 0.012 m®s. Find the height of water above the
orifice when the level in the tank becomes stable. [6] Marks

- b- Find the time interval for the level to fall from 3 m to 1 m above the orifice when the inflow |
is turned off. ) [6] Marks

c- If water, now, runs into the tank at rate of 0.02 m*/s and the orifice remaining open, find the
rate of rise in water level when the level has reached a depth of 1.7 m above the orifice.
[8] Marks

Examiners: 1- Dr. Nabil Kinawy 2-Prof. Dr. G. El-Damarawy




