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Instructions to Candidates:

Answer ALL questions

1. (a) (i) Explain in detail, a non-invasive method of determining the percentage of (5)
oxygen saturation in the arterial blood.

(i1) Differentiate ‘Thorpe’ flowmeter from the ‘pressure compensated’ flowmeter. (2+4)
Discuss the working principle of each of the above types of flowmeters.

(b) (i) Calculate the sound pressure level (in dB) of a subject, if the measured (2)
sound pressure is 0.06Pa and the threshold of normal hearing is 20pPa.
(i1) Differentiate ‘SRT’ test from ‘speech Discrimination’ test in audiometry. 3)
(c) Identify and explain the type of hearing aid that could be used for subjects with (4)

poor air conduction and bone conduction hearing loss.

2. (a) (i) Differentiate ventricular-programmed from atrial-programmed pacemakers. (2+3)
Discuss the structure of two basic types of cardiac pacemaker electrodes.
(if) Calculate the energy delivered by each pulse from a pacemaker for the given 3)
specifications: pulse width = 0.2msec, pulse period = 1 sec, pulse amplitude = 6V.
Assume Ry=150Q and l4=1.3pA.

(b) (i) Give an example of a gaseous ion laser and explain the same in detail. Also, (4+2)
draw the energy-level diagram depicting the transitions associated with the above
mentioned laser.

(if) What is the ratio of He and Ne gas in the He-Ne laser? What is the purpose of 2
adding Helium in the active medium of this laser?

(c) With a neat figure, explain the augmented unipolar limb lead configuration. How (2+2)
can the augmented voltages be obtained from the standard lead voltages?
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(i) A platinum resistance thermometer has a resistance of 100Q at 25°C. Find its 3)
resistance at 50°C. The resistance temperature coefficient of platinum is

0.00392 Q/°C. If the thermometer has a resistance of 200, calculate the value of
temperature.

(if) Compare RTD with thermistors. )
(ili) Choose the most suitable temperature transducer for measuring the 3
temperature, corresponding to each of the following cases: very small change; (3)

wide variations; highly accurate temperature measurement.

(i) Differentiate primary transducers from secondary transducers. 2

(if) The relay in the following figure, is to be controlled by a photoconductive cell.

The potentiometer delivers 10mA at a 30V setting when the cell is illuminated @A)
with a 4001/m2 and is required to be de-energized when the cell is dark. Calculate

the required series resistance and the ark current level. [Assume the cell resistance

to be 1 KQ at 400 I/m? and 100KQ at 1 1/m?]

+ e Relay

30V
[

R1
(i) Explain in detail as to how ultrasound can be used to measure the velocity of  (4.5)
flowing blood.
(i1) Write a note ‘wireless endoscopy’. (2.5)

(1) Define ‘electrode potential’ of a metal. How is it affected by temperature? 2

(if) Explain any two methods of manufacturing the Ag/ AgCl electrode. What is
the potential generated by the Ag/AgCl electrode when 1M KCI solution is used as
the electrolyte?

(i) Compare the different types of oxygenators used in the heart/ lung machine. (5)
(i1)) Compare the ‘blood transit time’ and ‘blood film thickness’ values of the
natural lung with that of artificial lung.

(3+1)

(@)
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(i) The maximum sound intensity that the ear can tolerate at 1KHz is
approximately 1W/m?. What is the maximum displacement in air corresponding to
this intensity (Z=430 for air)?

(ii) Explain the different phenomena that can take place when ultrasound interacts
with tissue.

(@ (i) What is peritoneal dialysis? Explain the principle of this method and mention
the advantages and disadvantages of this method.

(i) Define the following terms: a) Fulguration b) Sonotrode c) Delirium
d) Hysteroscope

(b) Mention the advantages of placing the vaporizer inside the circle circuit of the
anesthesia machine and explain in detail the closed circle anesthesia machine with
the vaporizer inside the circle circuit.

(c) Describe the 10-20 system of electrode placement in EEG measurement and the
different types of electrode connections that can be used in the EEG recording
system.
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