Mansoura University Faculty of Engineering
First Term Final Exam (PHY 011) 10/01/2015
Time: 2 Hours Total: 50 Marks

Question 1 [12 marks]

a- Write only the theory of operation &8 Jul 4, 5 o1 the

following thermometers
1- Liquid in glass thermometer

(3 marks)
The change of the volume of a liquid linearly with the temperature
2- Thermocouple Thermometer

Generation of electromotive force that is proportional to a temperature difference. between either
ends of two conductors

3- Bimetallic Thermometer

Different metals expand at different rates as they warm up.

b- A glass flask with volume 200 em? is filled to the brim with mercury at 20°C. How much mercury
overflows when the temperature of the s

ystem is raised to 100°C taking the expansion of the flask into
your account? (0,=0.4x10" K™, vierenn =1.82x107° K™') (4 marks)
h 2 ¥ ,

AV = AV, — AV,
AV, = (1.82%1077)(200cm” )(100 — 20) = 0.2912¢m*

AV, =30V AT =3 x (0.4 * 10‘5)>< (200cm”)x80°C = 0.192¢m*
Overflow = AV, — AV, =0.1008 cm’

c- Compare between the different methods of heat transfer (5 marks)

I-Heat transfer by conduction

» Conduction requires physical contact between the bodies or portions of bodies exchanging heat.
e Heat is normally conducted by atoms literally bumping into each other
L

In metals electrons also add to this ow of heat. These free electrons can rapidl

y carry energy
from the hotter to the cooler regions of the metal, so metals are generally good conductors of
heat.

¢ Slower heat transfer method
Conduction occurs in all solid. liquid and gas.

2-Heat transfer by Convection

* Itoccurs when a liquid or gas is in contact with a solid body at a different temperature and is
always accompanied by the motion of the liquid or gas

* Faster than conduction heat transfer.

L

There are two methods of convection (Natural & Forced)
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There is some extermal strrmg device that mines hot and cold portions
2. Nl Coris et
[he motion of particle anses because of the change in densiy of thad w ith tlemperature.

X-Heat transfer by Radiation

™ 1.8 |4 T e
s it does not require Ccontact between bodi

¢s amd so the heat energy 18 transterred by

clectromagnetic waves

v

f. . oyt e ¥
e It depends on the absolute temperature of the body

e o e A

Question 2 |13 marks]|

a- Three moles of helium are initially at 20°C. and a pressure of 1.013%10° Pa. What is the work done by
the gas if the volume is doubled (i) at constant pressure (i) isothermally? (R=8.31 J/mol. K) (S marks)

PV nR

5 nRT  (3mole)(8.314.0 /mol. K)(30 + 27315 K)
P, (1LO13x 10" Pa)

V, =2V,

; (DAt constant pressure :

W = PAV = 7553.79.

- 0.07456 m*

(ii) For isothermal work

V,
W=nRT ln( \ ]: n R TIn2
1

(3 mole)x (8.31 J/mol. K)x (3() +273.15 K)ln2
5235.8882J

1]

Il

b- A metal rod is 0.1 m long and has a diameter of 0.02 m. One end is in contact with steam at 100°C
while the other end contacts 0.3 kg ice at 0°C. In a time of 20 min, 0.2 kg ice melts. What is the thermal

conductivity of the metal? What is the final temperature of the ice mixture? (5 marks)
Take L= 3.33x10" J/kg, ¢, = 4200 J/kg "C.
-T- H L
H:Kégﬂ_ll - k=— =
'.'H:9 =3 k:—uQL -

Q=mL= 0.20kg x 333 * 10° = 66.6 KJ

i
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E = “KA® = 64J]
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K - mv . = 64 = since U = 0at the cquilibrium point
3

e

Question 4 [12 marks]

a- Two sinusoidal waves combining in a2 medium are described by vy = (0.03 m) sin (7T x4 0.6 7 1),

Y2 = (0.03 m) sin (7w x = 0.6 7 () where v is in meter and tis in second (i) YWhat is the amplitude of the
resultant wave at 0.25 m (ii) Find the values of x of the first three antinodes (5 marks)

(i) Whatis the amplitude of the resultant wave at 0.23 m

A= 2A8IMKY = 220,03 sinTy = 0.042426

(11) Find the values of x of the first three antinodes

n 3In Sn
X = L] )
2 2 2
I 35
X=—,—,- M
2 22

b- With one violin playing, the sound level at a certain place is measured as 50 dB. If two violins play
T i p ) 12 )
equally Toudly, what will the sound level mostlikely be at this place? (I,= 1.0X10"*W/m?)

1
B=10 log[l—- J

(4 marks)

50dB = 10 log( - ~,,):> —107W/m?
Ix107"
I, =2,
B=10log 2 |- 53.01d8
Ix107"

¢ — A man is on a motorcycle speeding down the highway at 47 m/s until he sees a traffic jam oy G

ahead. The sound made by the stopped cars has a frequency of 785 Ilz, what frequency does the man
hear the sound? The speed of the sound wave is taken as 340 m/s.

fL =f i = 735M

v 340

(3 marks)
= 893.5147Hz

With my best wishes, Dr. Mohamed Farhat Othman
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