
PART A 
1. What is a sound? 

Sound is a sensation of waves with frequency of 20 Hz to 20 kHz which are audible to 
our human ears. 

 
2. Draw the wave forms of music and noise. 

Musical waveform Noise waveform 
 

3. Define decibel. 
The intensity level (L) of sound is expressed in bels. Comparatively bel is a large unit, 

so decibel (db) is being used for the level of convenience. 
1 bel = 10 decibel 

4. Define Sabine’s formula. 
Sabine defined a formula for the reverberation time as, the time taken by the sound 

intensity to fall to the one millionth of its original intensity after the source stopped the sound 
production.  
 
5. What is reverberation? 

The persistence or prolongation of sound in a hall even though the sound source is 
stopped is called reverberation. 

 
6. What is reverberation time?(May 2009) 

The time taken by the sound wave to fall below the minimum audibility level after the 
source is stopped is called reverberation time. 

 
7. Define sound absorption coefficient of material.(Dec 2014) 

It is defined as the inverse of the area of the sound absorbing materials which absorbs 
the same amount of sound as that of 1m2 of an open window. It is measured in OWU or 
Sabine. 
 
8. What are the factors affecting acoustic quality of a building.(June 2012) 

The following factors are affecting the acoustics of a buildings/ hall/auditorium 
 

(i) Reverberation & reverberation time, 
(ii) Loudness, 
(iii) Focussing & interference effects, 
(iv) Echo, 
(v) Echelon effect, 
(vi) Resonance, and 
(vii) Noise. 
 

9. How to control reverberation in a hall? 
Reverberation time can be reduced by installing sound absorbing materials in placing 

appropriate places like providing windows and openings, arranging full capacity of audience , 
completely covering the floor with carpets, covering the ceilings and walls in the fabricating 
two fibre boards, heavy curtains with folds and decorating the walls with drawing boards, 
picture boards. 
 
10. Name the different types of noises. 

The different types of noises are 
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(i) Air-Borne noise 
(ii) Structure borne noise 
(iii) Inside noise. 
 

11. StateWeber-Fechner law.(Jan 2014) 
Weber-Fechner law states that, the loudness is directly proportional to the logarithm 

of intensity. 
L α log10I 
L = k log10 I , 

where k is a constant. 
 
12. Define loudness. 

It is defined as the measure of the magnitude of sensation produced in the ear. 
 
13. Explain the effect of echo in an auditorium. 

If sound get scattered by wall, instead of refection, echoes may be created. If the time 
interval between the direct sound and the reflected sound is less than 1/15 of a second, the 
reflected sound reach the audience later than the direct sound. 

 
14. What is Echelon effect? 

A new different sound is produced by repetitive echoes is called as Echelon 
effect.Any regular reflecting surface like stair case may create this effect. It spoils the quality 
of original sound. 
 
15. How are sound waves classified? 

• Infrasonic: Sound waves having frequency < 20 Hz. 
• Audible sound: Sound waves having frequency in between 20 Hz and 20  kHz. 
• Ultrasonics: Sound waves having frequency > 20 Hz. 
 

16.. Mention the properties of ultrasonics.(Jan 2013) 
• Ultrasonic waves are acoustic waves of short wavelength.  
• Ultrasonic waves travel with the speed of sound (345 ms−1). 
• Ultrasonic waves cannot travel through vacuum. 
• Ultrasonic waves cannot are highly energetic and can be transmitted over long  
  distances without much loss of energy. 
• When ultrasonic waves incident on a surface, they are reflected and transmitted and  
   part of the energy is absorbed. 
• Since the wavelength of ultrasonics is very small, they show negligible diffraction  
  effects. 

 
17. What is meant by Piezo electric effect? 

“When mechanical forces like compression or tension are applied to a suitably cut 
Piezo electric crystal like Quartz, Rochelle salt (Potassium sodium tartrate), tourmaline in a 
certain direction, the electric charges are developed in the end faces of the plate perpendicular 
to these directions.” 
 
18. What is acoustic grating?(Jan 2013) 

When ultrasonic waves are passed through the liquid, stationary waves are formed 
due to alternate compressions and rare factions. When a monochromatic light is passed 
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through these stationary waves, the liquid medium acts as acoustic grating. The area of 
compression act as opaque region and the area of rarefaction act as transparent region. 
19. Mention some of the industrial applications of ultrasonics?(Dec 2014) 

(i) Ultrasonic cutting, 
(ii) Ultrasonic welding and soldering, 
(iii) Ultrasonic drilling, 
(iv) Ultrasonic cleaning and drying, 
(v) Non destructive testing, 
(vi) Corrosion in pipes can be determined using T.M. Scan. 

 
20. State Doppler Effect.(Jan 2012) 

The apparent change in the frequencies of sound waves emitted from the source, when 
there is a relative motion between the source and the observer. This effect is called Doppler 
effect and the shift in frequencies 
is called Doppler shift. 
 
21. Mention some of the medical applications of ultrasonics.(Jan 2013) 

(i) Valvular defects in heart can be determined by using PCG, in which ultrasonics are 
used. 

(ii) Ultrasonics is used to determine the velocity of blood and measurement of fetal 
heart movement. 

(iii) Ultrasonics is used to remove kidney stones and brain tumors without any loss of 
blood. 

(iv) Ultrasonic therapy can be used to treat disease like neurologic and rheumatic 
pains. 

 
22. Name different scanning methods used in ultrasonics. 

(i) A-Scan; (ii) B-Scan and (iii) T.M. Scan. 
 

23. What is called Magnetostriction effect? 
“When the rod (magnetized) of ferromagnetic material [like Ni] is placed inside a coil 

carrying an AC current, it suffers some change in its length for each half cycles of AC current 
and starts vibrating with the same frequency of AC field”. 
 
24. Are ultrasonic waves electromagnetic waves in nature?Explain.(Jan 2014) 

No. They are mechanical waves, ultrasonic waves are sound waves and require a 
medium for propagation. The word ultrasonic denotes that they have a frequency above the 
audible range (above 20 KHz). 
 
25. Can we use a copper rod in a magnetostriction generator? Why?( Jan 2011) 
      No, Copper is a non-magnetic 
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PART – B 
 

1. Write in detail about the factors affecting architectural acoustics and their remedies.  
2. What is reverberation time? Using Sabine’s formula explains how the sound absorption 
coefficient of a material is determined. Derive the expression for growth and decay of sound 
energy. (Jan 2014) 
3. Describe the production of ultrasonic waves by Magnetostriction oscillator method. Give the 
merits and demerits of this method. (Dec 2014) 
4. Describe the production of ultrasonic waves by piezo electric oscillator method. Give the 
merits and demerits of this method(Jan 2014).  
5. Explain the determination of velocity of ultrasonic using an acoustical grating.  
6. Draw a block diagram of ultrasonic flaw detector for NDT. Mention its advantages and 
disadvantages.  
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