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PART A — (10 x 2 = 20 marks)
1. Determine Vo for the network shown in Fig (1).
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Fig (1)
What is the condition for Laser Action?
Define a, # and y of the transistor and mention the relationship of the terms.
Differentiate between Enhancement and Depletion MOSFET.
Why are bypass and coupling capacitors used in amplifier circuits?
Why harmonic distortion occurs in amplifier and how can it be reduced?
State two advantages and two disadvantages of single tuned amplifiers.
What are the coupling schemes used in multistage amplifiers?
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State Barkhausen criterion for sustained oscillation. What will happen to the
oscillation, if the magnitude of the loop gain is greater than unity?

What is meant by positive feedback and negative feedback?

(a)

(b)

(a)

(b)

(a)

PART B — (5 x 13 = 65 marks)

(i) With necessary diagrams explain the structure and operation of

PN junction diode. (8)

(ii) Briefly explain about the PN junction capacitances. (5)
Or

(i) Explain the operation of Zener diode and its VI characteristics. (8)

(i) Explain how Zener diode acts as a voltage regulator. (5)

Explain the structure, operation and V-I characteristics of BJT.

Or

With neat diagram explain the structure, operation and V-I
characteristics of UJT and IGBT.

(1) Explain and derive the voltagei and current gain expressions for CB

configuration using hybrid models. 9
(ii) Analyze and determine Ic, Iz and dc voltage at the collector of the
transistor amplifier circuit shown in fig. 13. a (ii) @
Vee=+ 10V
)
Rc=3kQ
Ve+Vp
Rgs = 100k Q
I ™"
Fig. 13. a (ii)
Or
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(b)

(a)

(b)

(a)

(b
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() Draw the small signal equivalent circuit of MOSFET common drain
amplifier and derive the expressions for wvoltage gain, input
impedance and output impedance. 9

(ii) Consider the amplifier circuit shown in Fig 13. b (ii) The FET is
specified to have V,=0.4V, k,'=0.4mA/V?, W/L=10 and 2=0.
Also, let Vp,=1.8V, Rp=17.5kQ and Vgyg=0.6V. Find I, and

| 4)
Vop
A
ip ,} Rp
Vbs
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= +
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Vos | =
Fig. 13. b (ii)

What is a differential amplifier? Draw the circuit diagram and explain
the working principle of BJT differential amplifier. Explain the circuit
operation of common mode and differential mode.

Or

Explain the basic principle of tuned amplifiers using MOSFET and
derive the expression for its center frequency gain. Also discuss their
characteristics and losses.

With neat diagram explain voltage series and current series amplifier.
Derive the expression for transresistance gain, 1/p resistance, ofp
resistance and the voltage gain.

Or

(i) Draw the circuit diagram of RC phase shift oscillator and briefly
explain its working principle. Also derive the expression for its gain.

(8)
(ii) Design a phase shift oscillator, to oscillate at 1 KHz. (5)
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PART C — (1 x 15 = 15 marks)
16. (a) @) Explain the structure, operation and V-I characteristics of JFET. (8)

(ii) The parameters of the transistor in the circuit in Figure 16.a (ii) are
£=150 and V, ==.

(1) Determine R and Rz to obtain a bias-stable circuit with the
Q-point in the center of the load line.

(2) Determine the small-signal voltage gain AV=V,/Vj. (0]
V' =45V
= 1.2kQ2
Ry Re=12
Ce Vo
I
Vs ) Ra Rg = 0.2kQ
V ==5V
Figure 16. a (ii)
Or
(b) @) Draw the circuit of a Colpitt oscillator and explain its working
principle. (8

(i) Consider the MOSFET feedback amplifier shown in figure 16.b (ii).
The transistor parameters are Vi, =0.5V,K,=0.5mA/V? and
A=0. Determine the small-signal voltage gain Av = Vo/Vi. )

V=5V

vV =-5V

Figure — 16.b (ii)
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