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Mansoura University
Faculty of Science
Chemistry Department
Chemistry 141

Phys. Chem. (1)

First Year Students
May 2015

Time Allowed: 2 hrs
Full Mark: [60]

Final Exam

Answer the following questions: (Each question = 15 marks)

1- State and explain: i) the postulations of the kinetic theory of ideal gases?
ii) Graham's law
A mixture of 40 grams of oxygen (O2) and 40 grams of helium (He) has a total
pressure of 0.9 atm. What is the partial pressure of both gases? (O =16, He=4)

2- Discuss the following:
i) The laws of mass action ii) Effect of temperature, pressure and catalyst on the
following reaction: 2A + B —~ A2B, AH =+Ve value
What are the values of K, and K. for the reaction: H20() < H20)
given that vapor pressure of H20 = 0.8 atm

3- Write on:
i) Buffer solutions ii) Active masses (molar concentrations)
iii) Common ion effect iv) Universal gas constant

What is the molar solubility of Pblz in 0.1 M Pb(NO3)2 solution, given Ksp for Pblz = 1.4 x 0%

4- a) Give the reason:

i) Solution of CH3COONa is basic while the solution NH4Cl is acidic ii) the

occurrence of positive and negative deviations from ideal solution behavior iii) The

passage of solvent molecules from dilute solution to a more concentrated one

b) Write a scientific expression for:
i) A property of the solution which depends on the amount of solute and not on its
nature ii) The vapor pressure of any component in the solution is proportional to
its mole fraction v

¢) A 5% solution (by weight) of substance of unknown molecular weight in benzene
(Kb=5), the boiling point elevation was 0.5°C. Calculate the molecular weight of
the solute?

With Best Wishes
Prof.Dr. A. S. Fouda, Prof.Dr. M. Emam, Prof.Dr. A. Helmy and Dr. M. Abdallah
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‘University of Mansoura
Faculty of Science

| Physics Department
Subject: Physics (224)

Second Term

Second Level Physics and Biophysics
Date: June.3, 2015

Time allowed: 2 hours

Course: Electrical Measurements & Instrumentation

Full Mark: 80

Answer the Following Questions

1-a) Develop a circuit using a movement galvanometer of 1 mA full scale (R,, =

100Q) for a voltmeter having ranges of 10 and 50 volts

. (6 marks)

b) Describe in your words the relation between sensitivity and range of an

instrument.

(6 marks)

c) If a radius of a sphere is given by r=(5+ 0.1) cm, Calculate:

- (i) the volume of the sphere.
(ii) the limiting error.

(iii) the percentage of limiting error.

(8 marks)

~ 2-a) Eleven determination of a quantity, as entered onthe datasheetand

~ presented to you for analysis, are 12.35, '1'2‘.‘71,'12.48, 10.
12.58,12.09,12.00, 12.40,12.25,and 11.95.

Examine the data and on the basis of your conclusions cal

i) The arithmetic mean.

ii) The standard deviation.

24,12.63,

culate : -

iii) The probable error in percent of the average of the readings.

- b) Three resistor have the following ratings:
R;=200Q +5%, R, = 100Q + 5%, R; = 50Q + 5%

¥

(10 marks)



———b)Ifthe electron beam deflecting by 1 cm vertical disténée when it just

Determine the magnitude of resultant resistance and the limiting errors in
percentage , if the above resistances are connected in :

i) Series. i) Parallel. (10 marks)

~ 3-a) Draw a circuit for measuring an unknown resistance, and then explain the
procedure of using it. - (5 marks)

b) A slide wire potentiometer has a working battery voltage of 4.0 V with
negligible internal resistance. The resistance of slide wire is 200Q and its
length is 200 cm. A standard cell of 1.018 V is used for standardizing the
potentiometer and rheostat is adjusted so that balance is obtained when the
sliding contact is at 101.8 cm.

ii) Find the working current of the slide wire and the rheostat setting.

i) If the slide wire has divisions marked in mm and each
division can interpolate to one forth, calculate the
resolution of the Instrument.

iii) the range of the potentiometer. (15 marks)

4)ACRT of an oscilloscope has an accelerating voltage of 1000 V and parallel
- deflecting plates of 6 cm long and 3 cm apart. The screen is 30 cm from the
~ center of the plates.

a)Find the beam speed at entering the deflecting plates.

leaving the deflecting plates, calculate the speed of the electron at this
point.

c)Find the deflecting voltage. (20 Marks)
d) Find the sensitivity of a CRT.

Constants: Charge of electron = 1.6 x 10™° C
Mass of electron = 9.1 x 10 Kg

Examiners: 1) Prof. Dr. Ahmed H. Oraby 2) Prof. Dr. Alaa Elkhodary



First Year Students
(Phys. + Biophys. + Math. + Stat.)

Course: PHY 104 (Electromagnetic Theory)
Time allowed: 2 hours

Mansoura University

Faculty of Science
PHYSICS DEPARTMENT
Final Exam — 2" Term (June 2015

2014—2015

Answer the following guestions (Q1 20 Mark Q2: 15 Mark, Q3: 15 Mark, Q4: 10 Mark) Full Mark: 60

- Q1: Choose the best answer:

1. ‘At Cartesian point (-3,4, —1), which of the following is correct

a) p=3346 b) r =5.099 c) ¢ =tan™ (3) ~ d)none
2. Which of the following is mathematically incorrect expressions?
a) grad curl : b) div curl c) curl grad d) grad div
3. The continuity equation for non-steady current has the form:
2) V-J=0 b) VxJ =0 ) Yrs+ L =0 B Fxt+ L =0
/4

4. For anisotropic, linear and inhomogeneous dielectric material, the relation between the polarization vector
P(r)and electrostatic filed intensity E(r)is given by

a) P(r)=2E(r) b) P(r)=s,1E(z) ©) £(r)=erE(r) d) none

5. Afield F is said to be conservative if

Q) V-F=0 b) VXF =0 o) [ E-dL=p d) V(F)=
6. The total flux of a field 4 out of a surface S surrounds a volume ¥, is defined by the integral
a)W=_[AdV b)W=IA'ﬁdS c)a and b d) none

7. Laplace’s equation in electrostatics can be written for the electrostatic potential © as

a) VO =0 b) VO =0 o) VO =0 d) none

8. Ampere's circuital law takes the form ' )

2 [ Bde=1I, b) VxH (r)=L(r)  © [ H-dL=1, d)b and ¢
9. Gauss' law in electrostatics corresponds to ............ Maxwell’s equatlon (write its formula after the choice)
gL - b) 2nd ¢) 34 d) 4t

10. The fact that "there is no single magnetic pole in nature" can be expressed mathematically as
a)V-H=0 b) VxH =0 ) Vx4=0 d) VxB=0

Q2: A) A charged cylinder of radius R and length L, and its surface charge density varies as ¢ = & ,sing'.

Find the electrostatic field strength E (r) along the cylinder axis. Extend the resulf for an infinite cylinder.

B) Find the magnetostatic field intensity on the axis of a helical coil of N turns, radius R, and length L.

Q3: A) Derive the first and the fourth Maxwell’s equations in case of time-dependent electromagnetics.

B) Consider the magnetic flux density of the form B= B, sin (r —x) k, find the vector of the electric field

intensity E

Q4: A) Derive the mathematical form of the magnetic induction of a magnetic dipole if its vector magnetic

,uo mx(r 7')

, Where m is the magnetic dipole moment.
4 l vy —r 'l

potential is given by 4 () =

B) Define each of the following:

Poisson’s equation — Faraday’s law — Electric dipole moment — Displacement vector — Current element

With my best wishes,,,,, Oe. Y allaks



Mansoura University May 2015
Faculty of Science First level student
Physics Department - Electric circuits

Answer the following questions Allowed time: 2h

1) a- The applied voltage to the '\ \f . 'L
R and C parallel combination T ‘LZ )
Shown in Fig. is v=Vm sin ot
Find the current in each branch and l

—--—-——
k

express the total current it as a single sine function

b- Find the rms value of the full-wave rectified sine wave

JT 2K

2) Construct the V-I phasor diagram for the following voltage and current

v=282.84 sin (300t +170°) and i=14.14 sin (300t -145°)
a- Which type of circuits have you got
b- Construct the impedance diagram and determine the circuit constants

C- Define the resonant frequency o, and the half power frequencies

®1, w2 and derive a relation between them

S —— [20]
3) a- For the parallel circuit of Fig. . e «
If a branch 1 has 8 kvars, Find the ®! 4‘4 S
average power P, power factor cos © ' F)E Q. §‘SQJ
and draw the total power triangle . -
b- Drive an expression for the quality factor for an R — L circuit
/ [20]
sl sl
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