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ELECTRONICS MEASUREMENTS AND INSTRUMENTATION

(Electronics and Communication Engineering)

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? 
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b)
It is desired to measure the voltage across the 100K( resistors 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. 


2.a)
Distinguish between time and phase measurements.





   b)
Explain the operation of a very low frequency comparator system?



3.a) 
Why is Kelvin bridge called modified Wheatstone bridge?                                        

   b)
Derive the condition for bridge balancing. 




             

   c)
Draw a practical Kelvin bridge. 





4.a) 
What are the sources of error in the measurement of Q of a coil. How are they taken care of? 








b) 
A coil with a resistance of 0.1 ohm is connected in the" direct measurement" mode. Resonance occurs when the oscillator frequency is 40 MHz and the value of capacitor is 135 PF. Calculate the percentage error introduced in the calculated value of Q by the 0.02-ohm insertion resistance. 




5.a)
Derive the equations for Resistive voltage divider and capacitive voltage divider of compensated attenuator.







b)
Explain the method of finding phase, frequency relationship of two waveforms using Lissajous figures.







  c) 
What are the advantages of using an active probe?




6.a)
Explain the FM recording method.







   b)
Write short notes on X-Y Plotters.
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7.a)
Explain the working of a piezoelectric transducer with suitable equations and sketches.                                                         






   b)
Explain the principle of photo electric transducer. 





8.a)
Show with an example, how the capacitive transducer has excellent 
frequency response?









b)  
Explain how a thermocouple is used in a potentiometer for temperature measurement?
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1.a)
What is Ayrton Shunt? Describe it with a neat sketch. Specify its applications. 

b)
Design a universal Ayrton shunt to provide an ammeter with a current range of 2A, 5A, 10A using a d’Arsonval movement with an internal resistance Rm=50 and full scale deflection current of 1mA. 




2.
Write  short notes on:


a) 
Precision computing counters






b) 
Period measurements and their importance in measurements.



3. 
Calculate the range of standard resistance in a Wheatstone bridge if   


a)   
the unknown resistance is in the range of 1 -100kohm and the other two arms have each 10 kohm 


                                       

b)  
the unknown resistance is 10 kohm and arm opposite to the standard resistor is 1 kohm and the other arm has range of 2 -20 kohm

c) 
Explain the use of Thevenin's theorem in the analysis of Wheatstone bridge.         

4.a) 
Why is Wagner's additional ground connection made? 




   b)
Why does this connection not affect the balance conditions? 



   c)
What are problems associated with shielding? How they are handled.        

5.a)
Explain the significance of the following Lissajous figures.


i)
Straight line 


ii)
Ellipse


iii)
Circle









    b)
Discuss the following display modes of dual-trace CRO. 



i)
A and B chopped


ii)
A and B Alternate

c)
An electrically deflected CRT has a final anode voltage of 2000V and parallel deflecting plates 1.5cm long and 5mm apart.  If the screen is 50cm from the centre of deflecting plates.  Find (i) beam speed (ii) the deflection sensitivity of the tube and (iii) the deflection factor of the tube.


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.
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7.a) 
What are the crystalline materials used as transducers. What are their merits and demerits?                                      






b) 
Derive an expression for finding the voltage developed across a crystal. Explain how temperature affects it?           






8.a)
Draw the rotational type potentiometer to measure angular position.  

   b)
What are linearity and sensitivity of resistance transducers?              
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1.a)
Explain what is meant by true R.M.S. responding voltmeter and why is it a must in certain applications.  Name them. 





    b)
Distinguish between functions of the following 

i)
Electronic analog voltmeter

ii)
Digital multimeter

iii)
a.c. milli voltmeter and 

iv)
true RMS voltmeter.






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


   b) 
Explain the operation of a simple frequency counter together with waveforms.


3.a)
 Draw the  circuit of a Maxwell’s inductance bridge and derive an expression for the unknown inductance .  Draw the phasor diagram at balance.        

   b) 
“ The Maxwell’s bridge is used for the measurement of medium-Q coils only”. Justify this statement with suitable examples.

        



4.a)
 Draw a basic Q meter circuit and discuss how does this measure Q by direct connection method. 









b) 
A coil with a resistance of 10 ohm is connected in the “direct measurement" mode. Resonance occurs when the oscillator frequency is 1 MHz and the value of capacitor is 65 pF. Calculate the percentage error introduced in the calculated value of Q by the 0.02-ohm insertion resistance 

5. 
Describe the following:

a) Sources of Synchronisation.






b) Blanking circuit






c) Focus control.








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 wavelength must be greater than 2.5 times the gap of the recorder.



  c)
Write short notes on Portable Oscilloscopes.






7.a)   
What are known as pyrometers. Explain the working of an optical pyrometer? 

   b)  
Describe the working of radiation detectors?                        

8.a) 
Where does the variable capacitance transducer finds suitable usage?    

   b) 
Discuss their working principle of a variable capacitance transducer?


   c)     
Write short notes on LVDT
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1.a)
Draw the basic circuit of an a.c. voltmeter using rectifier and d’Arsonval movement and explain its working. 






b)
Convert the given d’Arsonval meter to an a.c. voltmeter whose coil resistance is 250 and full-scale deflection current of 1mA. The applied a.c. voltage is                 0-250V. Calculate ohms/volt of the a.c. voltmeter. Show the circuit arrangement. 

2.a)
Explain briefly with a block diagram the operation of a temperature compensated crystal oscillator.






   b) 
Distinguish between asynchronous and synchronous counters.   


3. 
The standard resistor arm of a Wheatstone bridge has a range from 0 to 100 ohm with a resolution of 0.001 ohm. The galvanometer has an internal resistance of 
100 ohm and can be read to 0.5 µA. The other two arms have each 1 kohm. The bridge is supplied with a 10 V DC source. When the unknown resistance is 50 ohm, what is the resolution of the bridge in


a) 
Ohms and 
b) 
per cent of the unknown. 




4.a) 
With suitable circuits and derivations explain how inductance and capacitance can be measured at high frequencies using resonance method.


   b) 
A coil of unknown inductance and self-capacitance is connected in series with a standard variable capacitor C. An electronic voltmeter is connected across C. A variable frequency oscillator is loosely coupled to the coil and the circuit is adjusted to resonance for each different oscillator frequency by adjusting C, as shown below:


 f    KHz :
350
400
450
500
600


C    pF:
132
98
74
55
31

If input capacitance of the voltmeter is 4.5 pF and the lead capacitance is 1.5 pF, determine the inductance and self-capacitance of the coil. 


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)
Draw and discuss the spectral displays of various modulations using Spectrum analyzer.










   b)
Write about portable oscilloscopes. 
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7.a) 
How are photoelectric transducers classified? Give two examples for each type.


   b) 
Write the principle of operation of one of them?                      


8.
Describe the different forms of thermistors used for measuring temperature. Also explain how any two of them are used for measurement of temperature?
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