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Time: 3 hours






Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

---

1. a)
What is meant by voltmeter sensitivity? Explain its relevance in circuit applications. What is meant by loading effect? What circuit arrangement is done to avoid the same? 








b)
It is desired to measure the voltage across the 100K resistor in the circuit given below. Two voltmeters are available for this measurement. Voltmeter 1 with a sensitivity of 1000/V and voltmeter 2 with a sensitivity of 20,000/V. Both meters are used on their 50V range. Calculate i) the reading of each meter ii) error in each reading, expressed as a percentage of the true value.



[image: image3.wmf]R1

1k


2. a) 
Explain briefly about Wave meter.







    b) 
Discuss the working of fundamental supression distortion meter.


3. a)
Discuss the various sources of errors in ac-bridge circuits.
         



b) 
Discuss the different techniques and precautions employed to reduce errors in ac bridge circuits.

4. a) 
Derive  expressions for ratio error and  phase angle error in a CT.                 

    b)
Explain why the secondary of a CT should not be kept opened.         
5. a)
Explain the difference between the internal graticules & external graticules.

    b)
Explain the functional block diagram of the vertical deflection system in detail.
6. a)
Draw the simplified block diagram of the Sampling Oscilloscope and explain. Draw the waveforms pertinent to the operation.


    b)
A tape receives 12000 numbers per second.  The tape speed is 1.5m/sec.  Determine the number density of the tape.

7. a)
What are the modes of operation of piezo electric crystals? Explain in detail.

    b)
Draw the equivalent circuit of piezo electric transducer.


    c)
Explain the properties of piezo electric crystals.
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8. a)
What is Rosettes? Explain with neat sketches the different forms of it. 

    b)
Explain semiconductor strain gauges.
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1. a)
Explain systematic errors clearly with the help of examples. 
 

b)
A resistor is measured by the voltmeter and ammeter method, the voltmeter reading is 125.4V on the 250V scale and the ammeter reading is 288.5mA on 500mA scale. Both meters guaranteed to accurate within 
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1 percent of full-scale reading. Calculate (a) the indicated value of the resistor (b) the limits within which you can guarantee the result. 

2. a)
Explain how do you interface the seven-segment display to a counter and Explain the importance of open collector outputs.





    b) 
Explain in details about frequency mode errors and period mode errors.
3. a) 
Discuss the working and compare the performance characteristics of a null type   of dc bridge v/s a Self-balancing / automatic dc bridge.

      



b)
Though a dc bridge can be excited with an ac source in principle, it is not recommended.  Discuss Why. 

4. a)
What are the uses of instrument transformers?

b)
Discuss the disadvantages of using shunts and multipliers to extend range in instrument transformers.


c)
Define the various “Ratios” with reference to CTs and PTs.

5. a)
Draw the block diagram of vertical amplifier and explain its working.

    b)
Draw the block diagram of dual-trace CRO and explain it.

6. a)
What are the merits and demerits of FM recording.


b)
The gap of a tape recorder is 6.25 (m.  Determine the speed of the tape so as to have a satisfactory response at 50,000 Hz.  Assume that recorded wave length must be greater than 2.5 times the gap of the recorder.

c)
Write short notes on Portable Oscilloscopes.

7. a)
Explain the operation of piezo electric type accelerometer.


    b)
Explain the operation of platinum resistance thermometer.

8. a)
Draw the different forms of construction of thermistors.

    b)
What is temperature co-efficient of resistor? Explain in detail.
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1. a)
What is meant by precision rectifier? Explain its working principle and its suitability in measurement applications. 




    b)
How minimum voltage ranges are limited in low cost (AVO) voltmeter in a.c. range. What circuit arrangement is used to convert a.c. to d.c. in such voltmeters. 

2. a) 
Explain the principles of frequency and time measurements.


    
    b) 
Explain the operation of a simple frequency counter together with waveforms.
3. a) 
Derive an expression for balance in an Anderson’s bridge . Draw the phasor     


diagram under balance conditions.




      


    b) 
List the advantages and disadvantages of Anderson’s bridge.

4. a)
Draw the circuit of a basic Q-meter and explain its principle of operation using   a  vector diagram.





           

    b) 
Discuss the “Direct- connection” technique of using Q-meter.    

5. a)
Draw the block diagram of a basic horizontal  amplifier and explain it.


    b)
Write short notes on the synchronization of the sweep.

6. a)
What are the advantages and disadvantages of direct recording.


    b)
Explain the following two terms in FM recording.

(i)
Percentage deviation.

(ii)
Deviation ratio.

7. a)
What are the different types of nuclear radiations? Explain them.

    b)
Explain Geiger Muller tube to measure 
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rays.


8. a)
What are the different types of inductance transducers? Explain their basic principles of operation.


    b)
Explain the salient features of thermistor.
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1. a)
What type of errors are possible in dual slope integrator and suggest methods to minimize and eliminate them?







b)
A dual slope integrating type A/D converter has an integrating capacitor of 0.1micro farads and resistance of 100 kilo ohms. If the reference voltage is 5V, and output of the integration is not to exceed 15V. What is the maximum time the reference voltage can be integrated? Derive the formula used.

2. a) 
What are the different types of extending frequency range of a frequency counter? 

b) 
Explain any two methods generally used to extend the frequency range of a frequency counter.
3. a)
Draw the circuit of a Schering bridge and discuss its principle with the help of  suitable derivations and phasor diagram at balance.

      


    b) 
Write a note on the ‘dissipation factor’ of a capacitor.  

4. a)
Discuss the problems associated in ac bridges if used for measurement at  very  high frequencies .




      

    b) 
With circuit diagrams, explain the working of any two bridges that are  
employed for   measurements at Radio frequencies. 


5. a)
A CRT has an anode voltage of 2000v and parallel deflecting plates 2cm  long and 5mm apart.  The screen is 30cm from the centre of the plates.  Find the input voltage required to deflect the beam through 3cm.  The input voltage is applied to the deflecting plates through amplifiers having an overall gain of 100.


    b)
Discuss the timing relations and CRT displays of four common sweep modes.

6. a)
Explain the two types of Spectrum Analyzers.

    b)
Explain the following terms associated with Spectrum Analyzer.


(i)
Sensitivity
(ii)
Dynamic Range
(iii)  Harmonic Mixing

c)
Compare the selectivity characteristics of the Spectrum Analyzer and Wave Analyzer.
7. a)
What is Ionization chamber? Explain its special features.


    b)
How neutrons can be detected?


8. a)
What are the advantages and disadvantages of LVDT?

b)
What is differential output of LVDT and explain the errors involved in the measurements using LVDT.
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