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28M302 Biomedical Transducers & Biosensors

TIME:3  HRS TOTAL MARKS; 60

Instructicns: (1) This Questi,on paper has tlvo secrions. Attempt eacl.: section in separate answer book.
(2) Figures on right indicare marks,
(3) Be precise and to the point in ans.,vering the descriptrve quesrions.

SECTION: I
Q.1
(") What is RTD? Cive necessary equationr commonly used rnaterial as RTD elements and

characteristics curve with disadvantages of RTD.
(b) For voltage divider strain gauge signal conditioning circuit, derive the voltage sensitivity

equation Se=li4 G E.
OR

Q. i
(a) Describe the various form of thermistor construction. Discuss thermistor linearizing

techniques for narrow range of temperature variation for voltage and current sollrce.
(b) A blood pressure transducer is constructed using futl briclge Wheatstone bridge. The

sensitivity of the pressure transducer is 50pViVlmmHg. Find the output voltage if the bridge
excitation is 10V dc when a blood pressure of 120 mrnHg is being measured. If'the CF of the
strain gauges is 2, calculate the strain on the gauges.

(10)
(s)

(10)
(s)

(s)

(s)

Q"2
{a) Draw equivaient of piezoelectric transducer and derive the expression of its

(10)
I'requency {5)

(10)
one pr inc ip le  in  (5)

(10)
(3)

metal foi l  (3)

response characteri stics.
(b) What is diaphragm? Explain diaphragm type strain gauge transducer for pressure (5)

measurcme nt.
OR

Q.2
ia) Enlist the resist ive type displacement transducer principle; also discuss any

detail for displacement measurement,
(b) A blood pressure transducer is designeci using piezoeiectr ic disc of 2.5 mm thick and diameter (5)

of 8 mm. If the voltage sensit ivity of the crystai is 0.06V,4' l /m, f ind the cutpur volrage when
the systol ic pressure is l3OrnrnHg. ( l  mmHg: | 33.322Nrrn?)

Q,3
(a) Describe Ultrasonic transduction principles with application and diagram.
(b) Hor.r' metal rvire iype strain gauge is different from metal foil type? Write note on

Iype strarn gauge.
Distinguish between active and passive types of ransducers.
Defi ne "Poisson's ratio".

(c)
(d)

(3)
(1)
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SECTION: II

Q.4

(n) Describe diff.erent types of electrodes used for the measurement of Biopotentials giving neat
diagram.

(b) Discuss Dynamic Perfonnance Characteristics & Reliability Characteristics

OR

Q.4

(a) Enumerate and.discuss various types of errors

(b) How pCO2 can be measured by pH electrode? Explain giving neat diagram.

Q.5

(") Define following terms :
(ii) Measurement
(iii)Hysteresis
(iv)Accuracy
(v) Error Band

(10)

(s)

(.5)

(10)

(s)
(5)

(10)

(5)

(vr) Signal to Noise Ratio
(b) If resistivity for a physiological saline liquid is 70OCm. if the tip radius of electrode is 0.5prn (3)

for a l pm electrode. Calculate Rs (spreading resistance) for lprm electrodes.
(c) Enumerate the requirement of in vivo biochemical transducer (2)

OR

Q.5 (10)

(") Discuss Electrode - Electrolyte interface. (5)

{b) Draw basic block diagrarn fbr instrumentation system & explain. (5)

Q.6 Ansrver the fotlowing questions. (10)

(") Distinguished between bonded and unbonded strain gauge. (4)

(b) Explain the principle of thermistor by giving the name of material used for thermistor. (3)

(") Draw generalized block diagram of instrunrentation systen and explain the function of each (3)
pafi.

END OF PAPER
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