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1. (a) Describe the various technology used for ocean acoustic 
monitoring? Explain the various types of transducers, their 
characterization and its role in underwater sound transmission? 

[5] 
(b) Explain the various mechanisms involved in calibrating an 

underwater transducer? What is the role of Curie temperature in a 
transducer material, and explain the criteria adopted to choose a 
good material for underwater transducer? 

[5] 

2. (a) With a neat sketch explain the three dimensional variability of 
sound speed structure in the Bay of Bengal and Arabian Sea? 
What are the common features observed in both these basins? 
What are the ideal launch angles for SOFAR channel in the Bay of 
Bengal and Arabian Sea? 

[5] 
(b) Explain the SONAR parameters used as various terms in the 

standard SONAR equation? For a directional hydrophone, state 
the SONAR equation and also the design criteria adopted for a 
functional SONAR? 

[5] 

3. (a) Oefine the directivity factor of an underwater projector? Provide an 
appropriate mathematical expression for the directivity factor of 
an underwater acoustic system in a near-field case and also the 
directivity factor of a continuous line-source? 

[5] 
(b) What are various factors that governs the Target Strength (TS) of 

an underwater object? Provide an appropriate mathematical 
expression of TS for an isotropic spherical object, and state how is 
it related with the radius of the object? 

[5] 
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4. (a) Explain the role of molecular relaxation and how are they 
important for lor1g-range sound transmission? Derive an 
appropriate mathematical expression for th~ molecular behavior 
in terms of relaxation process? 

[3] 

(b) Consider freshwater at temperature of 14°C with viscosity of J.!F = 
1.17 x 10-3, PF = 1000 Kgm-3 (assume freshwater sound speed, CF 
= 1480 ms- 1). The bulk viscosity of seawater (J..Le) is 2.8 times that 
of freshwater. Calculate the relaxation time and the corresponding 
frequency in seawater? 

[7] 

5. (a) Describe the various acoustic telemetry systems? For an 
underwater telemetric system assuming the number of 
transmitters and receivers as "Mt" and "Mr", state an expression 
for information capacity in a MIMO type configuration? 

[3] 

(b) What are the various theories attributed for surface and volume 
reverberation? Provide an appropriate mathematical expression 
for the volume reverberation level in terms of back-scattering 
strength? 

[3] 

Estimate the band-width level of noise at the echo-sounder face 
for a limited and narrow band-width level system, subjected to the 
following data: (i) bandwidth of receiving system = 100 Hz, and (ii) 
spectrum level of noise = 26 dB in the open sea conditions? 

[4] 

- 0 

.. 2 

.-.; 




