Government Engineering College, Bhuj
Semester-1 [Electrical,Mechanical,Civil]
Assignment-1 Engineering Physics

Ch-1 Architectural Acoustic
1) Explain: Reverberation and Reverberation time.
2) Write the difference between Sound Intensity and Loudness.
3) Write short note on Coefficient of Absorption and explain its Unit. 
4) Write Sabine’s Formula for reverberation time and explain the terms used in it and what are the limitations of Sabine’s Formula.
5) Explain how the reverberation time of a hall is affected by 
(a) Size (b) Nature of its wall (c) Audience
6) List the factors affecting the Reverberation time of auditorium and explain.
Ch-2 Ultrasonics
1) Explain Magnetostriction Method for Production of Ultrasonic sound.
2) Explain Piezoelectric Method for Production of Ultrasonic sound.
3) How can be Ultrasonic waves Velocity determined using Acoustic diffraction method? Explain.
4) List the applications of Ultrasonic sound and explain any two.
Ch-8 Super Conducting Materials
1. Explain the phenomena of Superconductivity.
2. What is the physical significance of critical temperature, critical magnetic field and critical current density in superconductor?
3. What is relation between critical temperature and critical magnetic field? explain.
4. Explain the properties of superconductivity:
Isotope effect, Entropy, Heat Capacity, Persistent current, Flux Quantization
5. Write a short note:
Meissner Effect, London Penetration Depth, Type-1 and Type-II superconductors
6. Explain BCS theory for superconductivity.
7. Distinguish between Type-1 and Type-II superconductors.
8. Explain ac and dc Josephson Effect.
9. Write a short note on applications of superconductivity:
Magnetic Levitation, SQUID, Properties of High Tc superconductors.
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The volume of a room is 1500 m’. the wall area of the room is 260 m?, the floor area is 1400
m? and the ceiling area is 140 m?. The average sound absorption coefficient for wall is 0.03.
for the ceiling is 0.80 and the floor is 0.06. Caloulate the average absorption coefficient and
, the reverberation time.
[Ans: 0.237 sabins; 1.93 5]
A hall has a volume of 12500 m® and reverberation time of 1.5 sec. 1200 cushioned chairs
are addjtionally placed in the hall, what will be the new reverberation time of the hall. The
absorption of each chair is 1.0 O.W.U.
[Ans:1.31s]
The volume of a room is 600 m’. the wall area of the room is 220 m?, the floor area is 120 m?
and the ceiling area is 120 m”. the average sound ab sorption coefficient for the walls is 0.03,
for the ceiling 0.8 and for the floor it is 0.06. Calculate the average sound absorption coefficient

and the rever beration time. [Ans: 0.24, 0.875s}
Acinema hall has a volume of 7500 m?. What should be the total absorption in the hall if the
reverberation time of 1.5 sec is to be maintained? f{Ans: 825 sabins]

Reverberation time is found to be 3 sec for an empty reverberation chamber and an acoustic
sheet of 15 m? is suspended at the center of the reverberation hall. Calculate the coefficient of
sound absorption of acoustic sheet if the volume of the chamber is 600 m>.

A hall of volume 5500 m? is found to have a reverberation time of 2.3 . the sound absorbing
surface of the hall has an area of 750 m”. Calculate the average absorption coefficient.
[Ans:0.513]
Reverberation time for a cubical chamber of 10m width is 2.68 sec. Calcu late its average
absorption coefficient. If one of the walls is covered with acoustic tiles the reverberation
time will decrease to 2 sec. Calculate the sound absorption coefficient of acoustic tiles.

The average reverberation time of a hall is 1.5 sec and the area of the interior surface is 3340
m. If the volume of the hall is 1200 m’, find the absorption coefficient. [Ans:0.2 sabins]
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The volume of a hall is 475 m’. the area of the wall is 200 n7*, area of the floor and ceiling
each is 100 m?. If the absorption coefficients of the wall, ceiling and floor are 0.025, 0.020
and 0.550 respectively, find the reverberation time for the hall, [Ans:1.264s]

A hall has a volume of 1,20,000 m?. It has a reverberation time of 1.5 s. What is the average
absorbing power of the surface if the fotal absorbing surface area is 25,000 m*?

|Ans: 0.524 O.W,U/m?|
Ahall has a volume of 2265 m? and its total absorption is equivalent t0 92.9 m2. How many
persons should be seated in the hall so that the reverberation time becomes 2 s? Given that
the absorption area of one person is equivalent to 18.6m? of open window, Calculate the
reverberation time of the empty halt also. |Ans: 500 p&rsons, 4s|

A hall of volume 1586 m? is found to have a reverberation time of 2s. If the area of the sound
absorbing surface is 650 m?, calculate the average absortion coefficient, [Ans:0.195]
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Calculate the velocity of ultrasonic waves in a certain liquid using the following data obtained
in an acoustic grating experiment.

Frequency of ultrasonic waves = 100 MHz
Wavelength of light used = 600 nm
Angle of first order diffracted beam =  5° [Ans:1375m/s]

An ultrasenic beam of 1 cm wavelength is sent by a ship, returns from the seabed after 2
sec. If velocity of the ultrasonic beam in seawater is 1510 mvs at 0°C, its salinity at 30°C is
29 gnv/litre, calculate the depth of the seabed at 30°C and frequency of the ultrasonic beam.,
(Assume that the velocity of sound in sea water is given by the equation

v=v, +1.145+4.21s - 0.037> where v is the velocity of sound at T°C in seawater, v,
the velocity of sound at 0°C, and s is the salinity [gm/litre]). |Ans: 1.6 km, 160 kHz]
A quartz crystal of length 0.05 cm is used in a piezoeléctric oscillator. Calculate the
fundamental frequency of oscillation if the velocity of the longitudinal waves in

the crystal is 5.5 km/s. [Ans:55 kHz]

An ultrasonic source of 70 kHz sends down a pulse towards the seabed which returns after
0.65s. The velocity of sound in sea water is 1700m/s. Calculate the depth of sea and the
wavelength of pulse. [Ans: 552m, 2.4 cm]

Two ships are anchoréd at some distance away in the deep sea. An ultrasonic signal of 50
kHz is sent from one ship to another by two routes: one through water with velocity of
1372 m/s-and the other through air with velocity of 342 m/s. Calculate the distance between
the two ships, [Ans:1372m|

Asteel bar is tested using an ultrasonic flaw detector. The pulse arrival times were found to
be 30 ps and 80 ps. If the bar is of 40 cm thick, find out the location of the defect.
{Ans: 15 cm below the surface]

Calculate the depth of the sea if the time interval between the emitted signal and the echo
received is 2 sec in sonar studies, Assume the velocity of sound in sea water as 1490 ms.
[Ans:1450m/s]

Calculate the natural frequency of iron rod of 0.03 m length. The density of iron is
23.23x10°%kg/m’ and Young modulus is 11.6x10'°N/m?.

A quartz crystal of thickness 0.001 m is vibrating at resonance. Calculate its fundamental
frequency if Young modulus of quartz = 7.9x10"N/m? and the density is 2650 kg/m’.
[Ans:27.30 kHz}
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Fora spegimen of superconductor, the critical fields are respectively 1.4 "10°A/m and 4.2" 10°A/
m for temperatures 14 K and 13 K respectively. Calculate the transition temperature and the
critical fields at 0 K and 4.2 K.

Estimate the current through a tin wire of diameter 2mm at 2K, if T¢ =3.722K and critical

field at 0 K is 0.0305 T.
A Josephson junction has a voltage of 8.5 1V across its terminals. Calculate the frequency of
the e.m. waves generated by it. [Ans: 410 GHz]

Calculate the critical current for a wire of Pb having a diameter of 3mm at SK. The critical
temperature for Pb is 8 K and critical magnetic field is 5x10°A/m at 0K.  [Ans: 286.9 A]
The transition temperature of mercury with an average atomic mass of 200.59 amu is 4.153

K. Determine the transition temperature of one of its isotopes 4, Hg 24 [Ans: 4118 K]

The critical temperature of a superconductor at zero magnetic field is T,.. Determine
the temperature at which the critical field becomes half of its value at 0K. [Ans: 0.707 T}
A long thin superconducting wire of a metal produces a magnetic field of 105x10°A/ m on
its surface due to the current through it at a certain temperature T. The critical
A lead wire has a critical magnetic field of 6.5x10°A/m at OK. The critical temperature is
7.18 K. At what temperature the critical field would drop to 4.5x10°A/m. The diameter of
the wire is 2mm. What is the critical current density at that temperature?

[Ans: 5.19 K, 9.6x10°A/m’]
The London penetration depth of mercury at 3.5 K is 75 nm. Estimate the penetration
depth at OK. [Ans: 51.9 nm]




