Mansoura University » First Term
Faculty of Science "I:\/\ First Level (all programs)

Physics Department &5, Date :10 -1 - 2011
Subject: Physics( 101) == Time allowed : 2 hours
Course (s): Heat and Properties of Matter Full Mark:: 60 Mark

Answer the following Questions: Each Questions (15) Mark

[1] A:- Define the following.
British thermal unit — Latent heat of vaporization — Stefen's Law — Isobaric process [8] Mark

B:- A cowboy fires a silver bullet of mass 2 gm with a muzzle velocity of 200 m/s into the pine
wall of a saloon. Assume that all the thermal energy generated by the impact remains with the
bullet. What is the temperature change of the bullet ( specific heat of silver = 234 J/Kg. °C)

[7]1 Mark

[2] A:-What mass of steam initially at 130 °C needed to worm 200g of water in a 100 g glass
container from 20°C to 50°C. ( Specific heat of steam = 2010 J/kg.K, Specific heat of water
=4190 J/kg.K, L, =2.26 x 10° J/kg, specific heat of glass = 837 J/kg.K) [7] Mark

B :- Drive an expression for the radial heat flow through the spherical cross section pipe ?
8] Mark

3-A) Define the following:
The Continuity Equation —The steam point —The shear stress - The concepts of ideal fluid
follow
[8] Mark
B) A pipe has a diameter of 16 cm at point 1 ( P; =200 KPa) and 10 cm at point 2 that is 6 m
higher than portion 1. When oil of density 800 kg/m’ flows in this pipe at a rate of 0.03 m’/s .
Find the pressure at point 2 ? 7] Mark

4-A) The position of a particle moving along X-axis is given by : X(t)=4 sin (20t) m
and t in second. Compute  a) The X 4y, Vinax , periodic time and frequency.

b) Position, velocity and acceleration. 71 Mark

B) Derive the Bernoulli’s equation (P + % pv: + p gy = constant ). 8] Mark
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Faculty of Science .‘,’{ First Level
Chemistry Department !\/\ 4 Date: 17 Jan., 2011
Subject: Chemistry &) Time Allowed: 2 Hours
Course(s): General Chemistry <= Full Mark: 60 Marks

Answer the following questions

1) a- Describe the bonding in the N, molecule (15 Marks)

i- According to valence bond theory.
ii- According to molecular orbital theory.

b- Write short notes on the following:
i- Heisenberg uncertainty principle.
ii- Size of atoms.

2) a- Draw the Lewis structure for: NH3, POCl;, CO;™ (15 Marks) -
P ('H,ZfH;\}ISP, %0, 'Cl, %)
N b- Complete the following table:

Z | Electronic Configuration | Period number | Group number Quan:um imben
n m |s
53| ctonoonmomoonnooomiooe. | oo IR RRYTTTTs
| U (PR | (o
56 | svsssovenvesswsssasasss  |wsesewn | ceseees
3) Define the following: : (15 Marks)

(i) Avogadro's number  (ii) Ionization energy  (iii) Lattice energy
Then, from Born- Haber cycle for NaCl complete the following equation:
AH(sublimation) + ...... ey i F Goemeenis

4) a- NaCOs is very important industrial chemical used in making glass: (15 Marks)
(i) what is the mass of 0.25 mole of Na,CO5? '
(i1) How many moles of 132 gm of Na,COs?

The atomic weights of C =12, O =16 and Na =23.

b- Calculate the change in energy, frequency and wavelength of an electron
transfer from fifth energy level to second energy level; if you know that: C =
3x10° m /6, h = 6.626x10°* J.S, A =2.18x10""J.

Best Wishes from
Prof. Nagwa Nawar & Dr. Rania Zaky



