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10.

Answer ALL questions.
PART A — (10 x 2 = 20 marks)

Mention the three networks that are connected around the basic amplifier to
implement feedback concept.

State the effect on output resistance and on input resistance of amplifier when
current shunt feedback is employed.

What is the major disadvantage of a Twin-T oscillator?

. In a Hartley oscillator, if L; = 0.2 mH, L, = 0.3 mH and C = 0.003 yF.

Calculate the frequency of its oscillations.

An inductor of 250 #H has Q = 300 at 1 MHz. Determine R, and R, of the

inductor.
What is narrow band neutralization?

In a low pass RC circuit, rise time is 35 nano seconds. What is the bandwidth
that can be obtained using the circuit? :

Why do we call astable multivibrator as free running multivibrator? -

What is the advantage of core saturation method of frequency control in a
blocking oscillator?

State any two methods of achieving sweep linearity of a time-base waveform.
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PART B — (56x 16 = 80 marks)
Sketch the block diagram of a feedback amplifier and derive the
expressions for gain
(1) with positive feedback and

(2) with negative feedback State the advantages of negative
feedback. G))

An amplifier, without feedback, has a voltage gain of 400, lower
cut-off frequency f, = 50 Hz, upper cut-off frequency f, = 200 KHz

and a distortion of 10%. Determine the amplifier voltage gain, lower

“cut-off frequency and upper cut-off frequency and distortion, when a

negative feedback is applied with feedback ratio of 0.01. ®)

An amplifier, with feedback, has voltage gain of 100. When the gain
without feedback changes by 20% and the gain with feedback
should not vary more than 2%. If so, determine the values of open
loop Gain A and feedback ratio . ' " (5)

Or

Draw the circuits of voltage shunt and current series feedback
amplifiers and derive the expressions for input impedance R, . (10)

Discuss Nyquist criterion for stahility of feedback amplifiers, with
the help of Nyquist plot and Bode plot. (6)

Draw the circuit of Wein bridge oscillator using BJT. Show that the
gain of the amplifier must be atleast three for the oscillation to
occur. (10)

~-16x10°
Jo
10®
l2x10% + jof
Verify the Barkhausen criterion for the sustained oscillations. Also
find the frequency at which the circuit will oscillate. (6)

In a certain oscillator circuit, the gain of the amplifier is

and the feedback factor of the feedback network is

Or

Explain the working of a Colpitts oscillator with a neat circuit
diagram and derive the frequency of oscillation. (8

In a Colpitt’s oscillator, the value of the inductor and capacitors in
the tank circuit are L =40 mH, C; = 100 pF and C, =500 pF. (8)

| (1) Find the frequency of oscillation.

(2) If the output voltage is 10 V, find the feedback voltage at the
input side of the amplifier. -
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(3) Find the minimum gain, if the frequency is changed by
charging ‘L. alone.

(4) = Find the value of C, for a gain of 10 if C, is kept constant aé
500 pF. Also find the resulting new frequency.

Draw the circuit diagram of a two-stage synchronously tuned
Amplifier and also its equivalent circuit. Derive the expression for
bandwidth. ‘ (8)

Design a tuned amplifier using FET to have f, = 1 MHz.
3.dB bandwidth is to be 10 kHz and maximum gain is to be —10.

FET has g, =5 mA/Vand r; = 10kQ. (8)

Or

Draw the circuit of a double-tuned amplifier and explain its
operation. Sketch the nature of frequency-gain characteristics and
write the expression for 3-dB bandwidth. (10)

Explain briefly what is a stagger-tuned amplifier. Sketch and
compare the frequency responses of individual stages with that of a
two-stage stagger-tuned amplifier. (6)

Sketch a transistor switching circuit and its collector-current
response wave form for a pulse input. For such a circuit, explain the
following terms :

(1) Delay time,

(2) Turn-on time,

(3) Storage time,

(4) Fall time and

(5) Turn-off time. (10)

An inverter circuit using 2N3904 transistor with ¢, = 70 ns has
R, =600 Q and Ry =5.6 kQ. Determine

(1) the size of the speed up capacitor to give maximum .

improvement in transistor turn-on time,
(2) recovery time of the circuit,

(3) the maximum square wave input frequency that may be used
with the circuit. . 6)

Or
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With necessary circuit diagram and waveforms, explain the
operation of a collector-coupled astable multivibrator which uses
transistors. Derive the expression for pulse width. (8)

Design a collector coupled astable multivibrator for the following
specifications: output voltage = 10 V peak; Ic(on) = 1 mA;
Pfo(min) = 100; output to be a positive pulse, the duration of which is
20 u sec; the time between pulses ﬁQ the 10 u sec. State clearly the

assumptions made, if any. ' (8)

Describe the operation of a triggered transistor blocking oscillator
with emitter timing. Sketch the relevant circuit and waveforms.
Also obtain an expression for the pulse width t,. (10)

With circuit diagram and waveforms, explain the operation of a RC
controlled astable transistor blocking oscillator. : (6)

Or

Draw the circuit of Bootstrap voltage time base generator and explain the

quiescent conditions, formation of sweep, retrace interval and recovery
process. (16)

4 | 11326




SIT-CENTRAL LIBRARY


