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III B.Tech. I-Semester Supplementary Examinations, November-2004

INTRODUCTION TO ELECTRONIC CIRCUITS

(Mechatronics)

Time: 3 hours






    Max Marks: 70

Answer any FIVE Questions

All Questions carry equal marks

- - -
1. a)
Derive the expression for the stability factor ‘S’ of the collector-to-base bias circuit.


    b)
An npn transistor with ( = 50 is used in a common-emitter circuit with Vcc = 10V and Rc= 2K. The bias is obtained by connecting a 100K resistance from collector to base.  Assume VBE =0. Find the quiescent point and the stability factor S.

2. a)
Compare the performance of transistor in CE, CB and CC configurations with reference to Av, AI, Ri, Ro.

    b)
Calculate 
[image: image1.wmf]1

0

I

I

A

I

=

; AV, AVS, Ri, Ro for the circuit shown figure


Transistors n-parameters are as given below.


hie=1100(; hre = 2.5 x 10-4; hfe = 50; hoe = 25 x 10-6(.
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3. a)
Explain the frequency response characteristics of an RC coupled amplifier and obtain the voltage gain expression at mid-band region.

    b)
Four identical non-interacting amplifier stages are cascaded and its overall 3dB frequencies are 30 Hz and 18 K Hz.  Determine the 3dB frequencies of each stage.

4. a)
Give the merits and demerits of negative feedback in amplifiers.  Show that the negative feedback in amplifiers improves the bandwidth and signal to noise ratio(SNR).

    b)
A single amplifier has a voltage gain of 10 and a bandwidth of 1 MHz.  Three such stages are cascaded and a negative feed back of 10% is applied to the cascaded system.  Find the overall voltage gain and bandwidth of the cascaded system with feedback.
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5. a)
Draw the common-source FET amplifier circuit and its small-signal equivalent circuit.  Derive the expressions for its voltage gain, input admittance, and output resistance.

    b)
Calculate the voltage gain 
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 at 1 KHz for the circuit shown in figure. The FET parameters are gm=2 mA/v and rd=10K.
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6. 
Draw the circuit diagram of an RC phase shift oscillator using a BJT and derive the expressions for the frequency of oscillations and the condition for the sustained oscillations.

7. a)
Explain about the harmonic distortion in power amplifiers.  Explain how even harmonics are eliminated in push-pull amplifiers.

    b)
Explain the operation of a transformer coupled class A power amplifier with a neat circuit diagram.  Derive an expression for its maximum efficiency.

8. 
Write short notes on any three of the following topics.

a) Diode compensation for thermal stability.

b) Colpitts Oscillator.

c) Class C power amplifier.

d) Applications of FET.
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