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1.a)
A charged particle having charge 4 times that of an electron & mass 3 times that of an electron is accelerated through a potential difference of 60v before it, enters a uniform magnetic filed of flux density 0.25 wb/m2 at an angle of 300 with the filed.  Find

i)    Velocity of charge particle before entering the field.
            ii)   Time of one revolution and

           iii)   Radius of helical path.

 b)
Derive the expression for electrostatic deflection sensitivity of a C.R.O.
2.a)
Draw the V-I characteristics of p-n diode and explain its operation.

   b)
Discuss the static drain and gate characteristics of an N-channel enhancement type MOSFET.

3.a)
A sinusoidal voltage having amplitude 30v and frequency 50Hz is applied to a full wave p-n diode rectifier uses load resistor of 1.2kΩ.  No filter is used.  Assume each diode to have idealized characteristic with Rf=8Ω and Rr=(.  The cutin voltage may be neglected.  Calculate.

i)    Peak d.c. and rms load current.

ii)   D.C. power output.


iii)  A.C. power input.

iv)   Rectifier efficiency and

v)    Ripple factor.

   b)
Compare Avalanche and Zener break downs in diode.
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4.a)
A transistor in CB configuration is driven by a voltage source Us of internal resistance Rs=800(.  The load impedance is a resistor  Rl=2000(.  The
 h-parameters are hib=22(, hrb=3x10-4, hfb=0.98 and hob=0.5μA/V.  Compute the current gain A​I input impedance Ri,  voltage gain Av overall volatage gain Avs.  Overall current gain AIS  and output impedance Zo.

 b)
Explain the concept of gain and bandwidth product of amplifier.

5.a)
Draw the circuit diagram of RC coupled amplifier and derive the expression for mid-band voltage gain Avm and current gain AIm.​
  b)
Compare and contrast BJT & FET amplifier.

6.a)
Draw the circuit diagram of wien-bridge oscillator and derive the expression for frequency of oscillation.

   b)
Compare and contrast positive and negative feedback amplifier.

7.a)
Derive the expression for efficiency of class A amplifier.

   b)
Explain cross-over and harmonic distortion in power amplifiers.

8.
Write short notes on any THREE:


i)   D(1( and cutoff frequencies.

ii)  Design of heat sinks.


iii) Tunnel diode.

iv)  Diffusion and transition capacitance of pn junction diode.
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1.a)
Explain the applications of CRU.
   b)
An electron moving with a velocity of 107 m/sec. enters a uniform magnetic field at an angle of 300 with it.  Calculate the magnetic flux density required in order that the radius of helical path be 2 metres.  Also calculate the time taken by the electron for one revolution and the pitch of the helix.

2.a)
Explain Transition and diffusion capacitance of p-n code.

   b)
Draw and explain the V-I characteristics of tunnel diode.

3.a)
Explain and compare Avalanche and Zener break down.

   b)
A half wave rectifier has  load resistance of 10kΩ and shunt filter capacitor of 10pf.  The applied sinusoidal voltage has amplitude of 20v and frequency of 50Hz.  The angle of conduction is 360.  Assuming the rectifier to be ideal,  calculate.

i)    Cutout angle ​(1-

ii)   Cut in angle  (​2


iii)  Calculate the ripple factor (.
4.a)
Draw the V-I characteristics of UJT and explain its operation.

   b)
For the p-channel MOSFET, draw and discuss the native of


i)     Drain characteristics &


ii)   Transfer characteristics.

5.a)
Design a self bias circuit for a  silicon transistor having  (=50.  Assure VCE==10v,  Rc=3.25kΩ and S=10.  The operating point has to be set at 4.5V and1.2 MA.
   b)
Compare the performance of CB, CE  and CC amplifiers regarding A​​I,  ​Av, Ri and Ro.
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6)
A common source amplifier uses a MOSFET having following parameters:  gm=1.5 mA/volt, rd=40k(, Cgb=3pf, Cds=1pf and Cgd=3.2pf. The drain resistance  Rd=2000k( and the amplifier operates at 30 KHz.  Compute for this single stage MOSFET amplifier.

i)  Voltage gain

ii)  Input admittance


iii) input capacitance and 
iv) output admittance

Derive the formulae used.

7.a)
Draw the circuit diagram of RC-phase shift oscillator and derive the expression for the frequency of oscillations.

   b)
Derive the equation for 3-dB bandwidth of double tuned amplifier.

8)
Write short notes on any THREE


i)     Complementary push-pull amplifier.


ii)    High frequency model of transistor.


iii)   Negative feedback amplifiers.


iv)   Photo diode.
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1.a)
Two parallel plates are kept a distance one cm apart.  One plate is 600 volts positive with respect to the other.  An electron starts from rest from the negative plate.  Find the distance travelled by the electron when it has acquired a speed of 5x106 m/sec.  At this instant the potential across the plates is suddenly removed.  Find the total time of travel of the electron from the negative plate to positive plate.

  b)
Derive the expression for electrostatic deflection sensitivity in a CRT.

2.a)
A sinusoidal voltage of amplitude 20 volts and frequency 50Hz is applied to a half wave rectifier using p-n diode.  No filter is used and the load resistor is 1000(.  Neglecting the cutin voltage and using idealized characteristic of the diode with Rf=10( and   Rr=(.  Calculate.


i)   peak, average and RMs valves of load current.
ii)  d.c. power output


iii)  a.c. power input.
iv)  rectifier efficiency and   
v)   ripple factor.

   b)
Draw the circuit and describe the operation of a bridge rectifier.  What are the merits and demerits of this circuit?

3.a)
Derive the expression for Diffusion capacitance of pn junction diode.

   b)
For the zener voltage regulator shown below determine the range of RL  and IL that gives a stabilizer voltage of 10v.  What should be voltage rating of the diode?
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4a)
Explain the four distinct regions of the output characteristics of JFET.

  b)
Explain the V-I characteristics of UJT.

5a)
Determine the valves of R1, R2 & Re of germanium transistor in the self biasing arrangement shown in fig 5(a).  Quiescent operating point is VCE=8V, Ic=4ma, S=12 and (=45
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   b)
Explain the criteria for fixing operating point in amplifiers.

6.a)
What are the advantages of negative feedback in amplifiers?  An amplifier has a voltage gain of 400 f1=50Hz, f2=200KHz, distortion 10% without feedback.  Find the voltage gain, fif, f2f and Distortion after feed back (Df) when a negative feedback is applied with feedback ration of 0.001.
   b)
Draw the circuit diagram of colpitts oscillator and derive the expression for frequency of oscillator.
7.a)
Derive the equation for 3-dB bandwidth of double tuned amplifier.

   b)
A class A power amplifier has 
[image: image3.wmf]Ic4=100MA.   The collector supply voltage is 10V.  Find


i)  Maximum power output.
ii)  Power rating of the transistor  &


iii) Maximum collector efficiency.
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8.
Write short notes on any THREE


i)    Push pull amplifiers.


ii)   High frequency model of transistor.


iii)  Cross-over and Harmonic distortion &

iv)  RC coupled amplifiers.
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1.a)
A cathode ray tube has a magnetic deflection field of flux density 10-4 weber/m2 for a distance of 3cm along the tube axis.  The distance from the end of the field to the screen is 20cm.  The final anode voltage is 800 volts.  Calculate the deflection of electron spot in cm.  Also find the displacement of charged particle of charge twice that of an electron and mass 7344 times as large.
   b)
Derive the expression for magnetostatic deflection sensitivity of an electron beam in CRT.
2.a)
Draw the V-I characteristics of Tunnel diode and explain its operation.

   b)
Derive the expression for Diffusion capacitance of pn diode.

3.a)
Determine the range of input voltage that maintains an output of 10V at the output voltage of 10v at the output for the regulator shown below
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   b)
A full-wave bridge rectifier is fed with 220V, 50 Hz through a step-down transformer of turns ratio 11:1.  Assuming ideal diode behaviour.  Find


i)   d.c. output voltage.


ii)  Peak Inverse voltage.


iii) Output frequency. Load resistance 100(.
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4a)
Determine the values of R1, R2 and Re of germanium transistor in the self baising arrangement shown in fig.4(a).  Quiescont operating point is VCE=8V, Ic=4mA, S=12, B=45.
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  b)
Explain the four distinct regions of the output characteristics of JFET.

5.a)
Explain Early effect.  Draw the Input and Output characteristics of CB configuration BJT & explain their shape.
   b)
Compare and contrast BJT and FET.

6.a)
Draw the circuit diagram of RC phase shift oscillator and derive the expression for frequency of oscillation.

   b)
Calculate the gain, input impedance, output impedance of a volatage series feedback amplifier having open loop gain A=300, Ri=1.5k(, Ro=50k( and 
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7.a)
Sketch the circuit diagram of a complementary push pull stage and explain its working  show that the maximum theoretical efficiency of class-( push pill arrangement is (80%.
   b)
What is cross-over distortion?  How is it eliminated?  Explain with the help of circuit diagram and necessary waveforms.

8.
Write short notes on any THREE.

i)   RC coupled amplifier.


ii) Design of heat sinks..


iii) High frequency equivalent circuit.


iv) Photo diode.
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