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1.a)
What assumptions are made while analyzing the motion  of an electron in an electric field?

   b)
Discuss the motin of an electron  under the influence of applied magnetic field.

   c)
Define electrostatic deflection sensitivity.

2.a)
Briefly explain about the variation in semiconductor parameters with temperature.

   b)
Find the concentration densities of holes and electrons in N-type  Silicon at 3000K if the conductivity is 300/cm.  Also find these value for P-ype silicon.  Given that silicon at 300 K ni=1.5 ( 1010/cm3, (n=1300 cm2/v-s and (p=500 cm2/v-s.

3.a)
Show that the PN diode works as a rectifier.

   b)
Explain the following terms:


(i) peak inverse voltage   (ii) junction resistance    (iii) maximum power rating.

4.a)
With the help of neat sketches and characteristic curves explain the operation of JFET and mark the salient features.

   b)
What are the relative merits of an N-channel and P-channel FET?

5.a)
What is a heat sink?  How does it contribute to increase in power dissipation?

   b)
If the various  parameters of CE amplifier which uses the self bias method are VCC=12V, R1=10k( , R2=5k(, RC​=1k(, RE=2k(,  (=100 find (i) the coordinates of operating point and (ii) stability factor assuming the transistor  is of silicon.

6.a)
Explain the term negative feedback in amplifier and what are disadvantages of negative feedback.

   b)
Draw the circuit of Clpitts oscillator. How are the feedback requirement are met in it? Briefly explain.

7.a)
Draw the circuit diagram of push pull amplifier and explain its working.

  b)
How are amplifiers classified on bias conditions.

8.
Write short notes on: 
(a) Photo-diode
(b) UJT
(c) MOSFET
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1.a)
Define the terms


(i) Electric intensity   (ii) Electric potential
(iii) Potential energy

   b)
Discuss the motion of an electron between two parallel plates under the influence of applied potential.

2.a)
Derive an expression of charge densities of both N-type and P type semiconductors.

   b)
Find conductivities of silicon (i) in intrinsic at a room temperature of 300 K       (ii) with donor impurity of 1 in 108  (iii) with acceptor impurity of1 in 5 ( 107.  Given that ni for silicon at 300 K is 1.5 ( 1010 cm-3, (n=1300 cm2/vs, (p=500 cm2/v-s,  number of Si atoms per cm3=5 ( 1022.

3.a)
Explain the VI characteristics  of PN junction diode and distinguish between the characteristics of silicon and germanium diodes.

   b)
Define the following terms:


(i) maximum forward current
(ii) static resistance
(iii) dynamic resistance.

4.a)
Explain how the transconductance of a JFET varies with drain current and gate voltage.

    b)
Briefly describe some application of JFET.
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5.a)
Define stability factor?  Why would it seem to be more reasonable to call this an instability factor?

   b)
Consider the following common emitter NPN transistor with fixed bias as shown in figure if (=80 RB=390K(, RC=1.5 K(, and VCC=30V find the coordinates of Q point.
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6.a)
What do you understand by feedback in amplifier?  Explain the terms feedback factor and open loop gain.

   b)
Draw the circuit of a Wien bridge oscillator and briefly explain its operation.

7.a)
Derive the equation for power output and conversion efficiency of class A series fed amplifier.

   b)
What is a tuned amplifier and what are the various types of tuned amplifier?

8.
Write short notes on:


a) CRT


b) Varacter diode


c) UJT
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1.a)
Why does an electron take a cycloidal path when it is exposed to perpendicular electric and magnetic fields.

   b)
Why is magnetic deflection preferred to electrostatic deflection in the CRT used in television?

2.a)
Explain how frequency and phase can be measured using CRO?

   b)
Determine the resistivity of germanium (a) in instrinsic condition at 3000k  b) with donor impurity of 1 in 107  (c) with acceptor impurity of 1 m 108  Given that for germanium at room temperature (:=2.5 ( 1013  cm3 (n=3800 cm2/v-Vs  (p=1800 cm2/v-Vs and a number of germanium atoms/cm3 =4.4 (1022

3.a)
Explain the Vi characteristics of zener diode and distinguish between avalanche and zener mechanism.

   b)
Explain the terms:


(a) cutin voltage
(b) junction resistance

(c) Form factor.

4.a)
Draw a circuit diagram of a transistor in CB configuration and explain the input and out characteristics marking the salient features.

    b)
Derive the relationship between ( and (.

5.a)
What is thermal runaway?  How can it be avoided?  

   b)
In a CE germanium transistor amplifier using self bias circuit.  RC=2.2K(, (=50 VCC=9V and the operating point is required to be set at IC=2 mA and vCE=3V.  Determine the values of R1, R2 and RE.

6.a)
Explain with circuit diagram a negative feedback amplifier and obtain expression for its closed loop gain.

  b)
Describe the construction of phase shift oscillator and explain its working.
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7.a)
Derive the equation for maximum value of efficiency of class A transformer coupled amplifier. 

  b)
What is a stagger tunned amplifier and explain its working.

8.
Write short notes on:


(a) Varacter diode


(b) Tunnel diode


(c)  Frequency response of an amplifier.
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1.a)
What happens to an electron when it is exposed to parallel electric and magnetic fields?

   b)
Define magnetic deflection sensitivity.

   c)
Compare electrostatic and magnetostatic deflection.

2.a)
Breifly explain about the conductivity of semiconductors and derive an expression of total current density J within an intrinsic semi conductor.

    b)
The mobility of free electrons and holes in pure germanium are 3800 and        1800 cm2 / v-s respectively.  The corresponding values to pure silicon are 1300 and 500 cm2/v-s respectively.  Determine the values of intrinsic semi conductor conductivity for both germanium and silicon.  Assume ni=2.5 ( 1013 cm-3 for germanium and ni = 1.5 (10+10 cm-3 for silicon at room temperature.

3.a)
Explain how a unidirectional flow is possible through  a PN junction diode.

    b)
Explain the terms:


(i) transition capacitance (ii) maximum forward current (ii) ripple factor

4.a)
Draw a circuit diagram of NPN transistor in CE configuration and describe its static input output characteristics and mention the salient features.

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

5.a)
What are the three factors contribute to thermal instability?

    b)
A germanium transistor having (= 100 and VBE=0.2V is used in a fixed bias amplifier circuit where VCC=16V,  RC=5K( and RB=790K(.  Determine the operating point.

6.a)
When will a negative feedback amplifier circuit be unstable compare the negative feedback and positive feedback.

   b)
Draw the circuit of Hartley oscillator and explain its working.  Derive the expressions for frequency of oscillator and condition for starting of oscillation.
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7.a)
What are crossover distortion and Harmonic distortion.  How they can be minimized.

   b)
Discuss the effect of cascading tuned amplifier on bandwidth.

8.
Write short notes on:


(a)  Application of CRO


(b)  Transition capacitance


(c)  Gain bandwidth product.
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