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1.a)
Derive the expression of Electrostatic deflection sensitivity in a CRT.

b) Explain the applications of CRO.

2.a)
With the help of sketches explain the potential distribution in an open-circuited  pn junction.

b) Find the conductivity of silicon.

i) Intrinsic condition at room temperature: 3000K.

ii) With donor impurities 1 in 108
iii) With acceptor impurity 1 in 107.

Give ni for silicon at 3000K is 1.5x1010/cm3, (n = 1300 cm2/V-S, 

(p = 500 cm2/V-S. Number of Si atoms/cm3 = 5x1022.

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

b) Explain the principle, construction and working of photo diode.

4.a)
Give the specifications of varactar diode and its applications.

b) Find the

i) Voltage drop across 5 ( resistor.

ii) Current passing through zener diode.

iii) Current passing through 10 K( resistor for the circuit shown below.
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5.a)
Draw the V-I characteristics of VJT and explain.

b) Compare MOSFET and JFET.  Discuss the handling precautions for MOSFET.
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6.a)
Explain the working of pnp transistor with input and output characteristics.  Hence explain cutoff, active and saturation regions.

b) For an N-channel FET, find

i) ID (ii)  gmo   (iii)  gm  if IDSS=6.3 mA, VP = - 3V, VGS = - 1V.

7.
Write about the following;

a)  Linkages   (b)  Gears (c)  Geneva mechanism (d) Pointers and indicating mechanism.

8.a)
Explain the working of pilot valves, flip-flops.

b) Explain the working pneumatic operated valves.
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1.a)
Derive the expression for magnetostatic deflection sensitivity in CRT.

b) Explain what are Lissajious figures and for what purpose these are used.

c) Explain the principle of working of CRT.

2.a)
Distinguish between conductors, insulators and semiconductors by considering its energy band diagram and explain clearly how the conduction takes place in semiconductors.

b) Explain the following terms:

i) intrinsic semiconductor (ii) Doping (iii) Transition capacitance (d) Diffusion capacitance.

3.a)
Explain the principle and working of photo diode.

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

4.a)
How a zener diode is used as a voltage regulator in power supply system?  Explain.

b) Show that pn diode works as a rectifier and a switch.

5.a)
Draw the input and output characteristics of CE configuration and explain.

b) Explain the principle, construction and working of JFET.

6.a)
Compare MOSFET and JFET.  Discuss the handling precautions for MOSFET.

b)
A change of 0.5 mA in the emitter current of a transistor produces a change of 0.49mA in collector current.

 
Calculate (i) (   (ii)   (   (iii)  Derive the relation between ( and (.

7.a)
Write about Geneva mechanism.

b) What are the different types of mechanical scales used?  Explain.

8.
Write short notes on;

a) Pneumatic operated valves.

b) Pneumatic relays.

c) Flapper nozzle.
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1.a)
An electron is moving perpendicular to the magnetic field ‘B’.  Derive the expression for radius ‘R’ of the trajectory and period of rotation ‘T’.

b) A cathode emits an electron with an initial voltage of 15V and a velocity normal to the cathode surface.  The anode parallel to the cathode, is at a distance of 10cms and is maintained at a potential of 1500V+ve with reference to the cathode. Calculate.

i) Kinetic energy of the electron as it reaches the anode and

ii) The time required for an electron to reach the anode.

2.a)
Draw the energy band diagrams for (i) conductors (ii) semi conductors and (iii) Insulators and explain the location of Fermi levels in each case.

b) A sample of Germanium is doped to the extent of 1015 donor atoms and 8x1014 acceptor atoms/cm3.  The resistivity of pure germanium is 60 (-cm.  Find the individual concentration of electrons and holes.  Given (n = 3800 cm2/V-sec, (p=1000 cm2/V-sec.

3.a)
Explain about different breakdown mechanisms occurring in reverse biased diode.

b) Derive the expression for transition capacitance of p-n diode.

4.a)
Explain the principle, construction and working of Tunnel diode.

b) Calculate the constant (, if a pn diode current is 0.6mA when applied voltage is 400mv and 20mA when applied voltage is 500mV.  Given 
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5.a)
What is a MOSFET?  How many types of MOSFETS are there?  With suitable diagrams explain the working of different MOSFETS.

   b)
What is early effect and explain its effect on the input and output characteristics of BJT.

6.a)
Compare CB,CE,CC configuration.

b) Explain the principle, construction and working of VJT.
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7.
Write about the following mechanical components.


a)  Ratchets   (b) Rack and pinion  (c)  Counters  (d) Intergrators.

8.a)
Explain the principle and working of pneumatic cylinders.

   b)
Explain the working of Flapper nozzle and boosters.
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1.a)
Derive the expression for electrostatic deflection sensitivity in a CRT.

b) Explain the applications of CRO.

2.a)
With neat diagram explain how conductors, Insulators and semiconductors are divided into based on Energy band theory.

b) Find the conductivity of intrinsic Germanium at 3000K.  If a donar impurity is added to the extent of 1 impurity atom in 107 Germanium atoms, find the conductivity

Given :  (i at 3000K is 2.5x1013/cm3

  (n= 3800 cm2/V-S


    (p = 1800 cm2/V-S in Germanium.

3.a)
Explain the zener and Avalanche break down in detail and compare.

b) Derive the expression for transition capacitance of a p-n junction diode.

4.a)
Draw the V-I characteristics of p-n diode and explain.

b) Explain the photo diode operation in detail.

5.a)
Give the specifications of BJT, UJT and FET.

b) Draw the Input, output characteristics of BJT in CE configuration and explain.

6.a)
Draw the circuit diagram of UJT and explain its characteristics.

b) Compare BJT and FET.

7.
Explain the following mechanical components with diagrams.

a) Pivots and Bearing (b) Rachets (c) Belt chain and Friction Drives 
(d) Linkages and Gears.

8.a)
Explain the pneumatic cylinder motors in detail.

b) Explain the following:

i)  Flapper nozzle (ii) Pneumatic relays (iii) Flip flops (iv) pilot valves.
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