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Full Mark : 60

Answer All Questions O sl e iy

Question 1: (15 marks)
[A] Complete : (4 Mark)
(1) For each one Celsius degree rise in temperature, the volume of a gas increases by ............
of its volume at 0°C.
(2) Escape of gas molecules through a narrow orifice iscalled...............................
(3) For a reversible reaction at equilibrium, the concentrations of the reactants and products are
CONSEANTS DECAUSE . ... ..ottt e et ee e aeaes
(4) For an ideal solution of liquids A&B, the intermolecular forces between A and B

[B] Put (V) or ( X): (4 Mark)
(1) According to the kinetic theory of gases: The kinetic energy of molecules dependence
on the gas volume ( h A
(2) Solubility of inert gas in a liquid increase with temperature increase  ( )
(3) The rate of gas effusion is inversely proportional to its molecular weight.  ( )
(4) At STP all gases have the same volume  ( )

[C] Writeon: (7 Mark)
(i) conventions for writing thermo chemical equations (ii) Hess's law of constant heat summation.

Question 2: (15 marks)
[A] Complete : (3 Mark)

(1) A colligative property is that property which depends only on.............
................... but notupon .........................ofthe .....................
(2) Adding a non-volatile solute to a solvent causes.............................
in the in the boiling point of the........................
(3) Passage of the solvent into solution or from more dilute solution to ..................
when the two solutions separated by..............ccoeee.. is knownas...............

[B] Define each of the following : (4 Mark)
(i) Bond dissociation energy. (ii) Ionization constant of a weak acid K, and p~

[C] For the reversible reaction: wW + xX ¥Y + zZ
Deduce mathematically:
(i) An expression for Kc.
(ii) An expression for Kp (supposing the reactants and products are gases). (8 Mark )

(iii) The relation between K¢ and Kp




Question 3: (15 marks)

[A] Define each of the following : (4 Mark)
(i) Molarity. (i) Molality. (iii) Buffer solution.  (iv) p", p®" and p*V .

[B] State Le Chatelier principle and apply it for the following: ( 6 Mark )
Nz(g) + 3 Hz(g) —— 2NHjsg) AH=-924Kk]
If at equilibrium: (i) Concentration of Hy) increased. (ii) Concentration of NHis(,) decreased
(iii) Pressure decreased. (iv) Temperature decreased.

[C] Write on Dalton's law of partial pressure. (S Mark)

Question 4: (15 marks)
[A] Choose the correct answer: (4 Mark)

(1) The momentum of a gas molecule equal:
@M 12me®> (). (i)2mu® (). (i)mu (). (v)2mu ( ).
(m= mass of molecule , u= average molecular speed)
(2) The sum of all the mole fractions of a solution is:

(i) Greater than 1 ( ) (i) Lessthan 1 ()
(iii) Equal I () (iv) Equal zero ()
(3) For a reversible reaction carried using a catalyst, the presence of the catalyst leads to :
(i) Increase of the forward reaction only ( )
(ii) Increase of the backward reaction only ( )
(iii) Increase of the forward and backward reactions equally ( )

(4) For a reversible reaction Kp = K¢ if A n for gaseous species is :
@+ve () (@(i)—-ve ( ) (iii)equalzero ( ) (iv)equal I( ).

[B] Give reason : (6 Mark)
(i) Aqueous solution of NH4Cl is acidic while that of NaC,H30; is basic.
(ii) Solutions of non-volatile solute undergoing dissociation causes higher colligative
properties.

[C] The p” ofa 0.10 M solution of a weak acid HX is 3.30. What is the ionization constant of HX?

(5 Mark)

Good Luck

Prof.Dr. M. A. Morsi
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Answer All the Following Questions: (Full mark: 60) Mark

1.a) | Write briefly on the following: 1) Phase difference and optical path difference, (1)
11) Wave front, (1) 111) Total internal reflection, (1)

1v) Numerical aperture of optical fiber, (2) v) Dispersive power of a prism, (1) | 9
vi)Gaussian and Newtonian forms of thin lens formula, (1)
vir) Origin of lens aberrations and how to correct. (2)

b) | Discuss how the liquid refractive index is measured using Pulfrich refractometer. 3

¢) | A light-ray of wavelength 650 nm is incident on a slab of glass (refractive index
1.52) at an angle 30° to the normal. What is the angle of refraction? What are the | 3
wavelength and frequency of the light inside the glass?

2.5) Give the physical meaning of; 1) magnetic field and electric field intensities, (2)
i) Hall effect and its use. (2) 4

b) | An electron having kinetic energy 20 eV is circulating in a plane at right angle to a
uniform magnetic field of 1.5x10™ T. Calculate: 5

i) its orbital radius - 11) cyclotron frequency and iii) period of revolution.

c) | A material containing free electrons, ions and some dipolar molecules is placed in
an electrostatic field E. Compare between their relativistic motions under this | 4
elc strostatic field.

3.a) | Define the following terms and give their units: 1) Electric current,

1) Electric potential, = 1ii) Dielectric constant, 1v) Resistivity, ]
v) Capacitance of a capacitor.

b) | Calculate the electric field at point (P) located at distance (r) from: 1) point charge,
11) dipolar molecule, 111) inside and outside insulating charged sphere. 10

Comment on your results.

4.a) | Silver wire of cross-sectional area 4x10° m carries a current of 5 A. find the drift
velocity of the electrons in this wire. (Silver density=10.5 gm/cm’, Silver molar | 7
mass=108 gm/mol and Avogadro’s number=6.02x10* mol™)

b) | Two capacitors C;=25 uF and C,=5 uF are charged to the |—+—§'F=é=——"|
same potential difference V=100 V, but with opposite | S, / 1 S,
polarities. They are removed from the battery and ¢ 1 C, \
connected as shown in Figure (a). The switches S; and S, -3+
are then closed as in Figure (b). Find: 1) the final potential (a) d
difference between points a and b after the switches are -H
closed. 1) the total energy stored in the capacitors before S, G S,
and after the switches are closed. 25 0s '
(b)

With our Best wishes

Examiners: | Prof. F. M. Reicha Prof. M. Tounsy

Dr. N. Kinawy Dr. A.-R. Lashin
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