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Mansoura University Tirst Level

Faculty of Science Date: Jan. 2010
Chemistry Department 'Time Allowed : 2 hours
Subject: Chemistry Full Mark: 60 Marks

Course: Basic Inorganic Chemistry
(121)

ANSER THE FOLLOWING QUESTIONS:

1) a- How many nitrogen atoms are there in 0.34 g N,O; (N =14, O = 16)
[4 Mark|
b- Diagram the resonance forms of SO, (S=16, 0 =8) [4 Mark]
c- Use VSEPR theory to predict the shape of the following:
i) SCl4 ii)BF; (S=16,Cl=17,B=5,F=9) [6 Mark]
d- Explain Why: [6 Mark]
i) N, is more stable than O, using molecular orbital theory (N = 7).
ii) The second ionization energy is more than the first.

2) a- A sample compound containing carbon and hydrogen weighs 2.8 g
is burned in air and produced 3.6 g CO; and 8.8 g H,O, If its
molecular weight is 140, What is molecular formula? [8 Mark]

b- Diagram Lewis structure for the following: [6 Mark]
i) Cl104 ii) CO; ™
¢) Calculate the wavelength (nm) and energy (j) of the line of ,(Ca*’
when its last electron jumps to its sixth level
(R=109678 cm™, h= 6.066x10* j, C = 3x10* ms™) [6 Mark]

3) a- Nitrogen reacts with oxygen to form NO,. If 0.8 g of N, mixed with

0.75 g O,. Calculate the amount of NO, [6 Mark]
b- Which of the following sets of quantum numbers are allowed
for an electron in the atom: [4 Mark]
n 1 m S
1) 4 2 +2 =Y
2) 5 3 0 Y2
3) 2 2 0 )
4) 3 1 -1 0

c- According to the valence bond theory, predict the type of
hybridization in the following: PCls; and H,S (P =15,Cl=17,
H=1,S=16) [6 Mark]

d- Draw Born-Haber cycle for Na,O . [4 Mark]

Examiners: Prof Dr El-Asmy; Prof Dr Abo El-Reash; Prof Dr Nawar




Mansoura University | o = Educational Year :First level
Faculty of Science & X Date : 20/1/2010

: ‘ e Time allowed : 2 hours
Physics Department &3
Course : Heat & properties of matter (Phys. 101) Full Mark: 60.

Answer the following questions. The questions are in two pages

1. a)

b)

c)

Explain giving mathematical details: [8 Mark]
I- The banking of the curved railway lines and roads.
II- What do you expect in case of there is no banking in these roads? What do you

suggest to get safety trip?

Prove that the moment of inertia (I) of a solid sphere about its diameter is 1= [0 Mark]
SMRZ, where M and R are the mass and the radius of the sphere respectively.

Show that the compound pendulum executes simple harmonic motion and obtain an [6 Mark]
expression for its time period.

2. a)

b)

Find the radial heat flow of a spherical container with internal & external radii and [6 Mark]
temperatures (1, &ry) and (6,1& 6,) respectively.

What mass of steam initially at 120 2C need to worm 300g of water in 100g glass [6 Mark]
container frcm 25 2C to 50 2C ? [The specific heat capacity: of Steam= 0.5 cal/

g.K, of water =1cal/g.K, of glass=0.2cal/g.K and the latent heat of
vaporization of water= 0.5x10° cal/g].

A glass flask with volume of 400 ¢cm? is filled to the brim with mercury at 25°C. [5 Mark]
How much mercury is overflows when the temperature of the system is raised to

100°C? ([The volume expansion coefficient of glass=107°/K, and of
mercury=1.8x107*/K].

Choose the correct answer [23 Mark]

S LS W a5 Caai padug Ay guane it I

. The unique temperature at which the ice, pure water and water vapor can exist together in

equilibrium is known as

A) lower fixed point B) upper fixed point C) tripe point
. The temperature change of 45°C on the Fahrenheit scale is
A) 25°F B) 45°F C) B1°F
. The quantity of heat required to raise the temperature of one gram of water one Celsius degree
is known as
A) Calorie B) specific heat capacity of water C) both A) and B)
. Thermal conduction occurs in non-metallic solids and liquids as a result of
A) molecules movement  B) free electrons movement C) molecules collisions
. The main advantage of the thermocouples is that, their heat capacities are
A) very low B) very high C) neither A) nor B
. The temperature gradient ........ with the distance from the hot end of perfectly uniform lagged
bar

A) is constant B) decreases C) increases
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. The temperature gradient ...... with the distance from the hot end of an unlagged uniform bar
A) 1s constant B) decreases C) increases
. The thermal resistance of a wall of thickness d, section area A, and thermal conductivity
coefficient K, is
A) < B) K2 o)X
KA A d

. According tc the Prevost’s theory of exchange, a body emits radiation at rate determined by the
nature of its surface and
A) its temperature B) its surroundings’ temperature  C) both A) and B)
10. A black body emits radiations which depends on
A) its temperature B) nature of its surface C) both A) and B)
. The work done adiabatically by an ideal gas ...................... its temperature.
A) decreases B) increases C) keeps constant

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

The heat encrgy transferred to the system of 1deal gas isothermally equals the
A) work done by the system B) change of internal energy C) either A) or B)

The heat energy transferred to the system of ideal gas isovolumetrically equals the
A) work done by the system B) change of internal energy C) either A) or B)

The direction of the surface tension force is........ to the surface of the liquid.
A) tangential B) perpendicular C)makes 45°
The viscosity of a fluid is a measure of the
A) internal friction of a fluid B) resistance to flow a fluid C) both A) and B)
The reason that the free surface of a liquid always tends to have minimum area is
tO. .o the potential energy of the molecules in the surface film.
A) keep constant B) increase C) decrease
The plastic deformation is a measure of .......... of a material
A) elasticity B) brittleness C) ductility
The excess pressure inside a spherical soap bubble whose radius r and surface tension T is
N B)—- 0=

The angle of contact between the solid and liquid depends upon

A) the nature of the liquid and solid

B) the angle of inclination of the solid to the liquid surface C) both A) and B)
The pressure of a steady, non-viscous, irrotational, and incompressible fluid ................ as the
speed of fluid increases

A) remains constant B) increases C) decreases

According to Torricelli's theory, the escape velocity of fluid from hole of a tank of depth h
and cross section area A is

A)2/gh B) A\2gh C) J2gh
A 108Pa stress is applied to a steel wire having 10m long, knowing that, the Young’s modulus
for steel is 2x102? Pa. Then the elongation of the wire is

A) 0.01m B)0.25x107°m C)2x1073m
Knowing that the Young’s modulus of a material is ¥, Poisson’s ratio is %, the Bulk modulus is
A)2Y B)§Y C) 0.5y

With my best wishes

Dr. Hassan Elhadidy
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