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=== Final Exam in Physics )
Mansoura University (Jan. —2012) Subject : PHYSICS

Faculty of Science (V1) oY) (s gianall ( Heat and properties of
Physics Department Matter)

Answer the following questions
1-a) Define the following Y.'ﬂ

1- Thermal conduction 2-Coefficient of volume expansion.

J- Wien's displacement law 4-The black body and the black body radiator.
b- 1f 20 gm of ice at -5°C is dropped into a 50 g aluminum calorimeter cup containing 80 g of water at ): \0]
70 °C. Find the final temperature after the system reaches thermal equilibrium . Specific heat of (water

1 cal\g, ice 0.5 cal\g and aluminum 0.2 cal\ g) and the latent heat of melting is 80 cal\ g.
2) Answer (a, b) or (b,c)

a- Discuss the teniperature distribution along a uniform perfectly lagged bar and show that the [lOJ
temperature decreases with increasing the distance X from the hotter face of the bar.

b- A glass squar ’indow of length 1,5 m and thickness 0.5 c¢m, if the temperature diffefence between [SJ
its faces 30 °C , how much heat flow through the window in one minute.(Kg,s= 0.8 watt\ m°k).

c- A small blackened solid copper of radius 2 cm is placed in an evacuated enclosure whose wall are L\ 0
kept at 100°C . at what rate must energy be supplied to the sphere to keep its temperature constant
at 127 °C. (Stefen constant =5.67x 10 W\ m’k’) .

3-a) when a sphere of radius r moves through a fluid with velocity V, the viscous force given by [q 5

F = k& V" r* where £ coefficient of viscosity of the fluid. Use the dimension analysis to obtain a, b

and c. )

b)- A solid brass of dimension 5 ¢cm , 4,cm and 6 cm is initially at pressure 1x10° N\ m’ [7. 5]

if the pressure becomes 1,5 X10° N \m’. find 1- stress 2- strain 3- change in volume.

(Bulk modulus 1.4 X10'' N \m* A

4-a) A pipe has a i idius of 8 cm at a point (a) where the pressure 1.2X10° Pa and 5 cm at point (b) that [8 ]

is 3 m higher than point (a) . When oil of density 700kg \ m’ flows in this pipe at a rate of 0.04 m’ \ sec

Find the pressure at a point (b).

b) The position of a particle moving along x —axis is given by ~ x= 50 cos(10t+ 0.4) cm =

1- Find : Amplitude, periodic time and frequency 2- Determine : position , velocity and acceleration [7J

at any time and the phase of motion at 1.5 sec.

Best wishes
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Answer The Following Questions

1.

[ 20 Marks |

a) How many nitrogen atoms are there in 0.34 g N,Os

b) Diagram the resonance forms of SO,

¢) Use VSEPR theory to predict the shape of the following :

i) SCly
d) Explain Why :

i) N, is more stable than O, using molecular orbital theory
ii) The second ionization energy is more than the first.

2

[ 20 Marks |

a) A sample compound containing carbon and hydrogen weighs
2.8g is burned in air and produced 3.6 g CO, and 8.8 g H,0,
if its molecular weight is 140, what is molecular formula

b) Diagram Lewis structure for the following :

i) N,O

i) CO™;

¢) Calculate the wavelength (nm) and energy (J) of the line of
,0Ca when its last electron jumps to its sixth level
( R=109678 Cm™ ,h=6.066x10"* J,C = 3x108 ms™)

3

a) Nitrogen reacts with oxygen to form NO..

[ 20 Marks |
If 0.8g of N,

mixed with 0.75g O,. Calculate the amount of NO,.




b) Chose the most correct answer :
i) The atom with Z=15 is
a) [Ne]3s’ 3p’ b) [Ne] 3s' 3p*
¢) [Ne] 3s* 3p d) [Ar] 3s° 3p’
e) [Ne]ds® 4p3
ii) The element with electronic configuration 1s” 2s* 2p* is

_present on
a) Second period b) s-block ¢) Second group
d) All the above e¢) Non of the above
iii) The geometry of CO, is
a) Octahedral b) Tetrahedral ¢) T-shape
d) Linear e) Non of the above
iv) The antibonding melecular orbital energy is ............ than
that of the bonding

a) Lower b) Same ¢)Higher  d)Not present
e) All the above are wrong

v) The molarity of NaOH (40g dissolved in 500 ml) solution
a) IM b) 2M ¢) 0.35M d) 0.5M e) 6M

¢) According to the valence bond theory, predict the type of
hybridization in the following : PCls and H,S

d) Draw Born-Haber cycle for Na,O

1 11 12 14 6~ 19 23 31 32 35.5
( 1H, 5B, %C, 7 N, O, 7gF, ~11Na,” 5P, 169, 17C1)



