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2012
ULTRASONIC INSTRUMENTATION

Time Allotted : 3 Hours Full Marks : 70

The figures in the margin indicate full marks.

Candidates are required to give their answers in their own words

as far as practicable.

GROUP – A

( Multiple Choice Type Questions )

1. Choose the correct alternatives from the following :

10  1 = 10

i) Ultrasonic frequency says

a) > 20 kHz b) < 20 kHz

c) = 20 kHz d) none of these.

ii) During the propagation of ultrasonic wave, if there is a

rigid wall between two media, the incident wave is

a) completely transmitted

b) completely reflected

c) partly reflected and partly transmitted

d) none of these.
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iii) If E is the Bulk modulus of a loss free gas &  is its

density, the characteristic Impedance offered by loss

free gas to the sound waves traveling in it is given by

a) Z =  E b) Z = 2  E

c) (  E ) 0.5 d) none of these.

iv) In case of a wave propagating through an absorbing

medium, the amplitude with distance

a) increases linearly b) decreases linearly

c) falls exponentially d) None or these.

v) If Z , , A are respectively impedance, angular

frequency, amplitude, then the rate at which energy is

carried per unit length along the string is

a)  2A b)  2A 2

c) 0.5  2A 2 d) none of these.

vi) Length of the anti reflecting layer which is introduced

to overcome impedance matching is

a) /4 b) /4

c) d) none of these.

vii) For a lossless medium, the impedance is

a) real b) complex

c) both (i) & (ii) d) none of these.

viii) In case of Ultrasonography, jelly is used between probe

and body surface for the purpose of

a) pain relief b) removal of etching

c) coupling d) none of these.

ix) The Piezo-electric material which are used to design

ultrasonic trans-receiver is

a) barium chlorie b) potassium chloride

c) ADP & Barium titanate d) none of these.
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x) Which parameters are measured in pulse-echo
method ?

a) Signal strength, time 

b) Time, frequency

c) Transit time, signal strength

d) None of these.

GROUP – B

( Short Answer Type Questions )

Answer any three of the following. 3  5 = 15

2. Prove that the velocity of longitudinal waves through medium

V = 
E
  , where E is the Bulk Modulus and  is the medium

density.

3. Distinguish between particle velocity & wave velocity and
obtain the relation between them. 2 + 3

4. a) Describe delay line transducer.

b) How dual element ultrasonic transducer works ?

c) What is couplant ? 2 + 2 + 1

5. a) Define intensity of a sound ? 

b) Define the terms Intensity Level ( IL ) & Sound
Pressure Level ( SPL ). Give the relation between them.

1 + 2 + 2

GROUP – C

( Long Answer Type Questions )

Answer any three of the following. 3  15 = 45

6. a) Deduce the expressions for the reflection and

transmission amplitude and energy co-efficient when a

transverse wave traveling in the + X direction in the
string of impedance Z 1 meets the junction of strings of

impedance Z 2 .
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b) Three strings 1, 2, 3 are joined together and the
composite string is stretched with a tension of 10N.
The linear densities of strings 1 & 3 are 2  10 – 3 kg/m
respectively. A transverse wave of frequency   100 Hz
is produced in strangle. Calculate the linear density &
length of immediate string 2 so that the wave is
completely transmitted through the composite string
without any loss due to reflection at boundary. 10 + 5

7. a) Describe ultrasonic transit time flow meter. 

b) Describe Doppler flow meter with necessary diagram.
Also draw & explain the signal processing unit for the
same. 6 + 5 + 4

8. a) What is impedance matching ?

b) Show that characteristics impedance offered by a string
to the traveling wave is given by Z =   T; where  is
the linear density of the string and T is the tension with
which it stretched.

c) Obtain an expression for the total energy per
wavelength in a string when transverse waves travel in
it.

d) A very long string of linear density 0.1 gm/cm is
stretched with a tension of 200 N. It is driven at one
end in harmonic motion of amplitude 1 cm & frequency
50 Hz. Calculate the time averaged power in watt. 

2 + 4 + 6 + 3

9. Write down the short notes any three of the following :

a) Generation of ultrasound by quartz crystal using
different crystal cuts.

b) Acoustic Holography

c) Resonance thickness method for ultrasonic testing.

d) Data presentation by different scanning method.

e) Ultrasonography.

f) Ultrasonic receiver.
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