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N. B.: (1) Question No.1 is compulsory.
(2) Attempt any four questions from remaining six questions.
(3) Assume data if required but justify the same.
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1. Answer any four questions:-
(a) Explain the functions of delay line in CRO.
(b) What are the criteria for selection of a transducer?
(c) What are the various sources of error in a Q-meter ?

(d) Which is the fastest ADC and why? .
(e) A voltmeter reading 70 V on its 100 V range and an ammeter reading 80mA

on its 150mA range are used to determine power dissipated in a resistor.
Both these instruments are guaranteed tQ be a accurate within + 1.5%
at full scale deflection. Determine the limiting error of power.
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2. (a) How does a Digital Storage oscilloscope differ from a conventional CRO using 10
storage CRT. Explain the principle and block diagram of DSO.

(b) A 4% digit voltmeter is used for voltage measurement. Find the resolution. 6
How would values 12.98 V and 0.6973 displayed on 10 V ranges.

(c) Write a short 'note on Automatic Test Equipment. 4

3. (a) What is the need of modulation in data transmission ?Explain with waveforms 10
the various digital modulation techniques.

(b) Explain the function of timebase generator in a CRO. 6
(c) A stream gauge with a gauge factor of 2 is fastened to a metallic member 4

subjected to a stress of 1000 kg/cm2. The modulus of elasticity of metal is
2 x 106kg/cm2. Calculate the percentage change in resistance of strain gauge.
What is the value of Poisson's ratio.

4. (a) Explain the operation of 4 bit R-2R type of DAC. Derive the expression for 10
output voltage.

(b) Explain the basic telemetry system and its applications in instrumentation. 6
(c) In a CRT the anode to cathode voltage is 2500 V.The parallel deflection plates 4

are 1.5 cm long and spaced 5mm. The screen is 50cm from the centre of the
deflecting plates. If mass of electron is 9.109 x 10'31kgand 'charge of electron
is 1.602 x 10.19C fuid-

(i) Beam speed
(ii) Deflection Sensitivity.

5. (a) What is a True RMS meter and how does it deffer from a DMM. Explain the 10
principle and working of a true RMS meter with a thermocouple.

(b) What is the principle of piezoelectric transducer. What are the materials used 6.
in these transducers. Give the merits, demerits and applications.

(c) Write a short note on data loggers. 4
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6. (a) What is the advantage of taking a differential output from an inductive 10
transducer. Explain the performance characteristics and its applications. The
output of LVDTis connected to 4 V voltmeter through an amplifier whose
amplificationfactor is 500. An output of 1.8mV appears across the terminals
of LVDTwhen the core moves through 0.6 mm.Ifthe mVscale has 100 divisions
and can be read to ~ of division, Calculte the sensitivity and resolution of
LVDT.

(b) What is meant by network analysis. Explain the analogy of two port linear 6
networks with microwave networks.

(c) Explain the lissajous method for frequency and phase measurement. 4

7. (a) What is the basic principle of wave analyzer. Explain the heterodyne wave 10
analyzer with applications.

(b) A dual slope ADC uses 16 bits counter and a 4MHz clock rate. The maximum 6
input voltage is +10 V.The maximum integrator output voltage should be 8V
when counter cycled through 2" counts. If the capacitor of O.1IlF is used, find
the value of resistor of integrator.

(c) Write a short note on eddy current sensor. 4
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