Code No: NR-310301

III B.Tech I–Semester Supplementary Examinations, November-2004

BASIC ELECTRONICS

(Mechanical Engineering)

Time: 3 hours






Max. Marks: 80

Answer any Five questions

All questions carry equal marks






       ---

1.a)
With the help of neat diagrams explain the two biasing techniques of a diode.  



Draw the V-I characteristics and indicate Vγ.




   b)
Obtain the static and dynamic resistances of the p-n junction germanium 


diode, if the temperature is 270 C and Io=1μA for an applied forward bias of 

0.2 V.  


Assume 
[image: image1.wmf]k

=1.38(10-23 J/ok.



2.a)
Explain the various current components in a p-n-p transistor with forward biased emitter junction and reverse biased collector junction.


   b)
Explain the V- I characteristics of SCR. 



3.a)
What is meant by feed back? Discuss the general characteristics of negative feedback amplifier.









  b)
Draw the circuit diagram of RC oscillator and explain its principle of operation.   

4.a)
Draw the block diagram of timer system.  Briefly explain the constituents of 

industrial timing circuits.  








   b)
Briefly explain all types of resistance welding.


5.a)
Explain the principle of dielectric heating.





   b)
Explain the application of dielectric heating for (i)
Pre-heating of plastic preforms and 
(ii)    Food processing.

6.a)
Explain the working and construction of a CRT with neat sketch. Give the detailed description of all parts in a CRT.





   b)
What is a time base? State the need for time base in CRO. 


7.a)
What is meant by strain gauge?  List out the different types of strain gauges. 

   b)
Explain the basic theory of strain gauge by deriving the relation for gauge 
factor.





8.a)
Explain Piezo – electric effect in crystals.




     

   b)
Explain the method of generating ultra sonic waves using Piezo- electric 
generator.
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1.a)
Find the concentration of holes and of electrons in p-type germanium at 


300oK, if the conductivity is 100 (Ω-cm)-1.






   b)
Define diffusion and transition capacitance of p-n junction diode. Prove that 
diffusion capacitance is proportional to current I.

 

2.a)
Explain how the transistor acts as an amplifier.





   b)
Define
(i) Emitter efficiency

(ii) 
Transport factor 


(iii)  Large signal current gain and 
(iv) 
Emitter resistance.


3.a)
What are the four topologies of feed back amplifiers. Identify the transfer gain (A) and feedback (()of  each of the above topologies.




   b)
Explain the effect of negative feedback on bandwidth and noise in an amplifier.


4.a)
Briefly explain the operation of thermal timers.





   b)
Draw the circuit and explain the operation of Magnetic energy storage welder.

5.a)
Discuss frequency stability considerations in induction heating.


   b)
Discuss the industrial application of dielectric heating.



6.a)
What is the necessity of time base in cathode ray oscilloscope? Draw any one type of time base circuits employed in CRO and explain how it produces the saw-tooth wave.

   b)
List the applications of C R O.


7.a)
Explain with necessary  sketch  how  bellows  are  used to measure the 
pressure. 

   b)
List out  the  advantages  and  disadvantages of Thermistor and Thermocouple.   

8.a)
Explain the method of generating ultrasonic waves by mechanical generators. 

   b)
Give the application of ultra sonic waves in industry.


             

   c)
Explain the method of “Automatic Testing of welded seams”.
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1.a)
Draw and explain the graph indicating the variation of minority carrier density 


with distance in a p-n junction diode under forward biased condition.             

   b)
Derive the expression for intrinsic conductivity of intrinsic semiconductor. Find the conductivity and resistivity of an intrinsic semiconductor at temperature of 3000k.

Assume ni   = 2.5 x 1013/cm3
              (i   = 3800 cm2/ sec- volt

              (p  = 1800 cm2/ sec- volt



  q   = 1.6 x 10-19 coulomb. 



2.a)
Draw a simple  transistor amplifier circuit and explain the working of it.
 

   b)
Draw the equivalent diagram of SCR with two transistors and hence explain 
the operation of SCR.



3.a)
Explain how the negative feed back effects band width of an amplifier.


   b)
What is Bark-hausen criterion and explain how it is satisfied in R-C phase 
shift oscillater circuit.

4.a)
Mention the classification of electronic timers.





   b)
Discuss magnetic energy storage welding process


5.a)
Explain the application of induction heating for 






(i)
Brazing and 
(ii)
Annealing of Brass and Bronze items.

   b)
Discuss the selection of suitable electrodes for dielectric heating.


6.a)
Explain magnetic deflection system employed for deflecting the beam in 


C R O. Derive the expression for magnetic deflection sensitivity



   b)
Explain the need of coating the screen with fluorescent materials and list 
different fluorescent materials commonly used.



7.a)
What is Thermistor? Draw and explain the construction details and different forms of Thermistors. 








   b)
Explain the resistance-temperature characteristics of Thermistor and also list out the salient features of Thermistor.



8.a)
Explain two methods of generation of ultrasonic waves.




   b)
Give the application of ultra sonic waves in industry and communication system.
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1.a)
What is the law of mass action. A p-type germanium at 3000k has conductivity of 300 mho/cm. Calculate the concentration of impurity atoms, holes and electrons. Assume that (p = 1800 cm2/sec – volt and ni = 2.5 x 1013 cm-3.


   b)
Define the following for a rectifier.





      i) RMS value

ii) Ripple factor 
iii) Regulation  
iv) PIV

2.a)
Define the large signal current gain ( (in C B configuration) and (                       (in CE configuration ) and obtain the relationship between them.
 

   b)
How the SCR is used as a controlled rectifier. Explain with the help of necessary circuit diagram and wave forms.


3.a)
CE configuration is supposed to be versatile configuration among the three configurations. Give reasons. What is the special feature of CC configuration?       

   b)
Define positive feed back. What is the relation between Af(gain with feed back) and A(gain without feed back).



4.a)
Write a short note on R-C timing elements. 






   b)
Draw and explain the heat control circuit for resistance welding.


5.a)
List various industrial application of induction heating. Give the measures 
adopted to reduce undesirable radiation in induction heating. 



   b)
Explain the following losses in dielectric heating:




(i)  Conduction loss
(ii) Convection loss and      (iii)   Radiation loss.

6.a)
Define Electrostatic deflection sensitivity





   b)
In a CRT, length of deflecting plates in the direction of beam is 2.8cm,the spacing of plates is 1cm and the distance of fluorescent screen from the centre of plates is 19cm.Calculate the deflection sensitivity in cm/volt, if the final anode voltages (a)750 V (b) 1000V (c)1200V.
     

7.a)
What is RVDT? How it different from LVDT? Explain the working principle 
of RVDT with neat diagram. 







   b)
Explain the concept of parallel plate capacitive transducer.   

8.a)
What are the methods employed for generating ultrasonic waves. Explain any one of the above methods.







   b)
Explain the use of ultrasonic waves in the following:



(i)
Separation of mixtures


(ii)
Degassing of liquids
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