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1 a)
Derive the expressions for acceleration, Velocity and displacement of a charged particle placed in an electric field E                        

b)
Two parallel plates of a capacitor are separated by 4cms. An electron  is at rest initially at the bottom plate. Voltage is applied between the plates, which increases linearly from 0v to 8v in 0.1 m.sec .If the top plate 

is +ve, determine 

     i) The speed of electron is 40.n.sec       

           ii) The distance traversed by the electron is 40.n.sec        
2.a)
With the help of necessary graphs and sketches explain the potential distribution in an open circuited p-n junction. 






       
   b)
Explain about Forward bias and Reverse bias in the case of a p-n junction diode. 

3.a)
What is a rectifier? Show that a PN diode acts as a rectifier.

   b)
Draw the circuit diagram for a half wave rectifier and Explain its operation.

   c)
Explain the various types of filters used in power supplies.

4.a)
Explain the operation of NPN and PNP transistors.

   b) 
Explain the early effect and its consequences.

   c) 
Derive the relation between α and β .

5.a)
Explain how FET works as voltage variable resistor?
b)
Explain the constructional features of a depletion mode MOSFET and explain its basic operation.

6.a)
Define the stability factors, S’,S”, and what is the need of this in BJT circuits.
b)
Draw the circuit diagram of a self bias BJT circuit and explain how to determine the values of R1 and R2.
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7.a)
State and explain Barkhausen Criterion. What are the four topologies of feed back amplifier?  Explain taking sampling and mixing signals for each topology.
b)
State the transfer gain of each configuration and define feed back factor.
8.a)
Derive an expression for the frequency of oscillations of RC-phase shift oscillators using BJT.

   b)
A crystal has L=0.1H, C=0.01PF, R=10k( and CM=1PF. Find the series resonance and Q-factor.
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1.a)
What is the purpose of Time Base Circuits in CRO?      
   b)
What are graticules? What are the different types?     

2.a)
Explain the term Transition Capacitance CT of a  p-n junction diode



   b)
Derive the expression for transition capacitance  CT  of a diode.

3.a)
Explain  the following terms.

          i) Ripple factor
ii) Peak inverse voltage
iii) Efficiency


    iv) Transformer utilization factor
  v) Form factor
 vi) Peak factor.

b)
A half wave rectifier has a load of 3.5 KΩ. If the diode resistance and the    secondary coil resistance together have a resistance of 800Ω and the input voltage has a signal voltage of  240 V, calculate


 i)   Peak, average and rms value of current flowing.
 ii) dc power output.

  
iii)  ac power input 
      

iv) Efficiency of the rectifier.

4.a)
Explain the input and output characteristics of a transistor in CB configuration.

b) 
Draw the circuit diagram of an NPN   junction transistor in CE configuration and      describe   its characteristics.
c)
Define active , saturation and cut-off  regions and saturation resistance of a CE   transistor.

5.a)
Draw the structure of photo transistor and give its working principle.
   b)
What are the advantages of  photo transistor over photo diode.
6.a)
Draw the circuit diagram of emitter to follower circuit using npn transistor and derive expressions for AI, AV, Ri, Ro. using hybrid model.
  b)
Derive expression for the lower and upper cut off frequencies of an n stage amplifier.
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7.a)
Briefly discuss about the effect of feedback on amplifier band width.
b)
Draw the frequency response of an amplifier with and with feed back and show the band width for each case and how these two curves are related to gain bandwidth product

c)
We have an amplifier of 60 db gain.  It has an output impedance Zo=10K(.  It is required to modify its output impedance to 500( by applying negative feedback. Calculate the value of the feed back factor.  Also find the percentage change in the overall gain, for 10% change in the gain of the internal amplifiers.

8.a)
Discuss and explain the basic circuit of an LC oscillator and derive the condition for the oscillations?

b)
A crystal has L=2H, C=0.01PF and R=2k(. Its mounting capacitance is 2PF.                Calculate its series and parallel resonating frequency.
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1.a)
With the help of necessary equations show the   trajectory of an electron is cycloid when it is placed in perpendicular electric and magnetic fields.                                        
   b)
Determine the velocity and kinetic energy of an electron accelerated through 

Potential of 3kv.               
 
2.a)
Explain about diode switching times.






   b) 
In the case of an open circuited p-n junction, the acceptor atom 

          
Concentration is  2.5 x 1016  /m3 and donor atom concentration is 2.5 x 1022 /m3.

Intrinsic concentration ni  is 2.5X1019/m3. Determine the value of contact difference of potential.
3.a)
Derive the expression for ripple in a pi- section filter when used with a half wave rectifier.

b) 
A full-wave  single phase rectifier  employs a pi- section filter consisting of two         4 μ F capacitances and a 20 H choke. The transformer voltage  to the center tap is      300 V rms . The load  current is 500 mA. Calculate the dc output voltage and the ripple  voltage . The resistance of the choke is 200Ω .

4.a)
Describe the two types of breakdown  in a transistor.

b) 
Why does the CE configuration provide large current amplification while CB does not?

   c) 
Why is the base of a transistor made thin and is lightly doped?

5.a)
Give the Constructional features of DIAC and give its working principle.
   b)
How DIAC is different from TRIAC in application point of view.
6.a)
Draw the circuit diagram of fixed bias circuit in  CE configuration and obtain the expression for IB.  Why the circuit is not suitable if the ( of the transistor is changed.
b)
How to obtain bias stability in CE configuration circuit.

c)
Briefly explain about thermal stability.
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7.a)
Explain the concept of feedback as applied to electronic amplifier circuits. What are the advantages and disadvantages of positive and negative feedback?
   b)
With the help of general block diagram explain the term feed back.

   c)
 Define the following terms in connection with feedback



(i)   Return difference feedback



(ii)  Closed loop voltage gain

(iii) Open loop voltage gain

8.a)
What are the factors that affect the frequency stability of an oscillator. How frequency stability can be improved in oscillators.

b)
Derive an expression for frequency oscillation of Hartley oscillator using transistor.
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1a)
An electron is moving perpendicular to magnetic field ‘B’. Derive the  expression for radius ‘R’ of the trajectory and period of rotation T.   
  b)
Derive the expression for the electro magnetic deflection sensitivity in the case of the CRT                                          

2.a)
Compare the characteristics of a p-n junction diode, zener diode and tunnel diode            
b)
How do you determine whether a given semiconductor is   p-type or n-type? Explain the principle with necessary equations 
3.a)
Define the following terms of a half wave rectifier with resistive load.

      i) Ripple factor.
ii) Peak inverse voltage.
iii) Efficiency.

   b) 
A 230 V, 60Hz voltage is applied to the primary of a 5:1 step down, center tapped                        transformer used in a full wave rectifier having a load of 900 Ω.If the diode resistance and the secondary coil resistance together has a resistance of 100 Ω, determine

       
i)   Dc voltage across the load.

       
ii)  Dc current flowing through the load.

      
iii) Dc power delivered to the load.

       
iv) PIV across each diode

        
v)  Ripple voltage and its frequency.

4.a)
Explain active region , saturation region and cut-off region in  transistor characteristics .

   b)
 Differentiate between NPN and PNP transistors.

   c)
Explain the input and output characteristics of the transistor in CC configuration  with diagrams. What do you obtain from these?
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5.a)
Give the two transistor model of a SCR and explain the operation of SCR with the aid of the circuit.
   b)
Is SCR current control device or voltage control device – justify your statements.

6.a)
What are the compensation techniques used for  VBE and ICO.  Explain with the help of suitable circuits. 
b)
Draw the L-parameter equivalent circuit of CC, CE configuration and what are the typical values of  L-parameters for a transistor  in CE and CB configuration.

7.a)
How do you classify feed back amplifier and what are they.  Can you say that the feedback effects on bandwidth of an amplifier – justify your answer.
b)
How the negative feed back effect on input and output resistances.  Justify your statement with required derivations.

8.a)
What is piezoelectric effect? Explain the working of crystal oscillator.

   b)
A crystal oscillator has L=0.4H, C=0.085PF and Mounting capacitance CM=1PF with R=5k(. Find series and parallel resonant frequencies. By what percent does the parallel resonant frequency exceed the series resonant frequency? Also find the Q-factor of the crystal.
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