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Part-A
Answer any FIVE questions. Each question carries 7 marks. (7x5=35)

a) Explain the working principle of ultra-high pressure diamond anvil cells.

b) What is tacho-generator? Explain Linear velocity measurement tachometers. (4+3)

a)Explain how four probe method is used to determine the resistivity of thin film?
b) What is Magnetoresistance? Explain (4+3)

a) Draw the schematic diagram of seismic transducer and explain its operation in

acceleration mode.

b) Explain the basic principle of Vibrating Sample Magnetometer along with its construction.
(3+4)

a) Write a note on Gaint Magnetoresistance (GMR) effect.

b) Why are constantan and manganin used in making potentiometers?

c) In capacitive displacement sensors, explain the difference between application of
sensors of large and small surface area. (3+2+2)

a) What is the need for sample and hold circuit in Data Acquisition Systems?

b) Draw and explain the working of Flash type Analog to Digital converter which gives 3- bit
quantisation in the output. (2+5)

a) Draw the differentiator circuit using op-amp and derive an expression for its output
voltage.

b) Explain the need of a practical differentiator circuit, draw it and hence, explain how are
the problems of the former are resolved using the latter. (3+4)

a) What is a voltage follower circuit? Explain the need of this circuit in an instrumentation
amplifier.

b) Explain how improper choice of transducer in an instrumentation system can affect the
output. What aspects of its properties should be looked at while making this choice?

c) Explain how error analysis can be used to determine if two measurements of a physical
quantity agree or not. (3+2+2)
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Part-B

Answer any THREE questions. Each question carries 5 marks. (5x3=15)

A capacitive transducer with its plate separation 0.05 mm under static condition has a
capacitance 5x10~ " F. Find the displacement which will cause a change of capacitance
of 0.75x10 " F.

The magnetization within a bar of some metal alloy is 1.2 x10° A/m when the H field is 200
A/m. Calculate (a) the magnetic susceptibility x, of this alloy, (b) the permeability u

and (c) the magnetic induction B within the alloy. What type(s) of magnetism would you
suggest as being displayed by this material (and explain why)?

A strain gauge with gauge resistance of 350 Q

and gauge factor of 2.05 is used in arm R, of a R S/\z R>
constant voltage Wheatstone bridge. If the “Q\\& .

power that can be dissipated across the _ vV
transducer is limited to 0.25 W and the Z o
maximum input power supply Vi is 28 V, then R (Zf'—'@q/g§| Rq
determine the values of R,, Rs;, R4 needed to B

maximize output voltage V.. If the gauge is Vi

subject to a strain of 1000 winch/inch , then =

determine the output voltage.

a) A 5-bit D/A converter produces Vour = 0.2 V for a digital input of 00001. Determine the
output voltage for a digital input of 10001.

b) In the given instrumentation amplifier circuit, the transducer resistance can be denoted
by Rr £ AR. The transducer CL605L photocell has minimum dark resistance of 500kQ for
which the bridge is balanced and the resistance at 0.61 meter-candle(lux) is 7.5kQ. Using
the circuit given below,, determine the voltage V s, and the output voltage i) at the dark
condition ii) at 0.61 lux. (2+3)
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