Electronics

One mark each.

1.   Write down the truth table of NAND gate.



    
     

 (91, 93)

2.   Draw the logic symbol of AND gate.





   

      (94)

3.   Write the truth table of OR gate. Explain with input output wave forms.
   
 
      (95)
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    In the circuit  shown a switch which is open represents  logic gate 0 and the    switch which is closed represents 1. The lamp L is lit when output logic state       is 1. What types of gates are represented by the circuits in ( i ) and ( ii ) ?








     (95)

5. Draw a p – n junction diode with reverse bias.

6. Write the truth table for the combination of gates shown here.


7. Write the truth table for the following combination of gates.


   

                A

Y


    B

8. How does the thickness of the depletion layer in p – n diode vary with increase  in reverse bias ?

9. Draw the energy band diagram for a p type extrinsic semiconductor.

10. Name the logic gate realized using p – n junction diodes in the given  diagram.   Give its logic symbol. 





  





   (01)
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11.   How does the width of the depletion region of a p – n junction vary , if the reverse bias applied to it decreases ?




  

  


         (02)

12.  Draw the voltage current characteristic of a p-n junction diode in forward bias.

   (2004)


Two marks each.


1.  Draw the graph showing the variation of current with voltage for p – n junction   diode.
   
         (93)

2.   Distinguish between n type and p type semiconductors on the basis of energy band diagram.







                         




   (95, 97)

3. Draw a labelled circuit diagram of a full wave rectifier using p -n junction diodes.

         (95)

4. The o / p of a two input NAND gate is fed as input to a NOT gate. Write down the truth table for the final output of the combination.


                  




   (99)

5. The input resistance of a common emitter amplifier is 2k ilo-ohm and a.c current gain is 20. If the load resistance is 5kilo-ohm, calculate

( i ) voltage gain of the amplifier.

( ii ) the transconductance of the transistor.




   

  (99)

6. The following truth table gives the output of a two input logic gate .

	A
	B
	O/P

	0

0

1

1
	0

1

0

1
	1

0

0

0


    ( i ) identify the logic gate and draw its symbol.







( ii ) if the o / p of this gate fed as i / p to NOT gate name the new logic gate formed.









 





              (2000)

7.   If the output of a two input NOR gate is fed as input to a NOT gate ( i ) name the new logic gate obtained and ( ii ) write down its truth table.     






(2001)

8.   In the following diagrams, write which of the diodes are forward biased and which are reverse biased ?











(2002)
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-5V

9.  The output of a two input NAND gate is fed to a NOT gate . Write down the truth table for the output of the combination for all possible inputs of A and B.      





  (2002)

10.  Draw the energy band diagram of ( i ) n - type and ( ii ) p – type semiconductor. State whether the ideal diode shown below is forward biased or reverse biased and find the voltage across it.( Comp 97&98 ) 
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11.  What is a light emitting diode (LED) ? Draw a circuit diagram and explain and explain its action.








 



   (Comp)

12. Name the gate obtained from the combination of gates shown in the figure. Draw its logic symbol. Write the truth table of the combination. 







       (03)


    A



Y’



Y


     B

13.  How is a p-type semiconductor formed ? Name the major charge carriers in it. Draw the energy band diagram of a p-type semiconductor.







      (03)

14. Give the logic symbol for an OR gate. Draw the output wave form for input waveforms A and B for this gate.










(04)




A

















B        


15. Two semiconductor materials X and Y shown in the given figure, are made by doping Ge crystal with indium and arsenic respectively. The two are joined end to end and connected to a battery as shown.




[image: image1]

(i) will the junction be forward biased or reverse biased ?

(ii) sketch V-I graph for this arrangement.
Three marks each.

1.   Define the terms potential barrier and depletion region for a p – n junction diode. State how the thickness of depletion region will change when the p – n junction diode is ( i ) forward biased ( ii ) reverse biased.


  








           (98)

2.   With the help of a labelled circuit diagram , explain the use of a transistor as an oscillator.           (98)
 

3.   With the help of a circuit diagram , explain the working principle of a full wave rectifier.
 (Comp 97&98,99)

4.   Explain how the depletion layer and barrier potential are formed in p – n junction diode.                 (2000)

5. If the base region is made large , as compared to a usual transistor, how does it affect ( i ) the collector current ( ii ) current gain of this transistor ? 

  6.  What is the phase difference between the input and output signals of a common emitter amplifier ? What is the effect of increasing the load resistance on the voltage gain. 

               (Comp 98,2000)

7.  Draw a circuit diagram to obtain the characteristics of a npn transistor in common emitter configuration .  Describe how you will obtain input and output characteristics. Give shape of the curves.             (01)
         

8.  Draw a labeled circuit diagram for a common emitter amplifier using n-p-n transistor. Write down the expression for its voltage gain. What is the phase difference between input and output signals. (02)







9.  In the figure given below name the logic gates X an Y. Write the truth table to find the output at Z for all the values of A and B.

           

 



          ( comp 02 )
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7. The output of a 2- input OR gate is fed to a NOT gate. Draw the logic circuit of    the combination and write down the truth table. Give its logic symbol.           



           (Comp 97)

8. Explain the working of a p-n-p transistor using a circuit diagram showing appropriate biasing.












         ( Comp 97 )

9. On the basis of energy band diagrams distinguish between metals, insulators and semiconductors.(05)

10. Explain ( a ) forward biasing, (b) reverse biasing of a P-N junction diode. With the help of a circuit diagram, explain the use of this device as a half wave rectifier.



         (06)

11. Draw the circuit diagram of a common emitter amplifier using n-p-n transistor. What is the phase difference between the input signal and output voltage ? State two reasons why a common emitter amplifier is preferred to a common base amplifier.





       (07)
12. Explain the formation of energy band in solids. Draw the energy band diagram for (i) a conductor, (ii) an intrinsic semiconductor.








       (07)
13. Draw the circuit diagram to study the characteristics of an n-p-n transistor in common emitter configuration. Sketch typical (i) input characteristics 9ii) out put characteristics for such a configuration. Explain how the current gain of the transistor can be calculated from out put characteristics.
(07)
Five marks each.

1.   Describe a junction transistor. Show with the help of a circuit diagram how it can be used as an oscillator ?




        


      


             (91, 96,05)   

2. Explain with example, the formation of energy bands in solids. For an extrinsic     semiconductor mark the donor and acceptor levels in the energy band diagram.

         

                  (93, 95)

3. Give symbols of pnp and npn transistors. Show the biasing of npn transistor and explain transistor action.





        




        (94)

 4.    Explain with the help of a labelled circuit diagram, the use of npn transistor as amplifier in common emitter configuration. Why in common emitter amplifier preferred to common base amplifier ?  Explain how the   input and output voltages are out of phase by 1800 for a CE amplifier.      (97,2004)               

5.   In a transistor a change of base current by 10 μA, results in a change of 0.01Vin base to emitter voltage and change of 1 mA in the collector current. Find ( i ) β ac      
 and ( ii ) trans conductance of the transistor. Also calculate the voltage gain of this transistor when used as a common emitter amplifier with a load resistance of  2.5 kΩ.






          ( comp 02 )

6.  In the figure given below name the logic gates X and Y. Write the truth table to find the out put at Z for all the values of A and B.
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7.  Write the construction of p-n-p transistor. How is it represented symbolically? Explain its operation. What type of emitter base and collector base bias is required for the use of transistor as a common base amplifier . Define voltage gain and write an expression for it.?



(Comp,03)

8.  For an n-p-n transistor in CE configuration, draw a labeled circuit diagram of an arrangement for measuring the collector current as a function of collector-emitter voltage for at least two values of base current. Draw the shape of the curves obtained. Define the terms (a) output resistance and (b) current amplification factor.








(2004)

14. (a) Explain briefly with a circuit diagram how V – I characteristics of a p – n junction diode are obtained in


(a) forward bias and, (b) reverse bias.









(b) A photo diode is fabricated from a semiconductor with a band gap of 2.8 eV. Can it detect wavelength of 6000nm ? Justify.



                                              (05)
13. What are energy bands ? How are these formed ? Distinguish between a conductor,, semiconductor and an insulator on the basis of energy band diagrams.




         (06)

14. Explain the function of the base region of a transistor. Why is this region made thin and lightly doped  Draw a circuit diagram to study the input and output characteristics of  an NPN transistor in CE configuration. Show these characteristics graphically. Explain how current amplification factor of the transistor is calculated using output characteristics.





       (06)
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