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Answer any FIVE Questions
All Questions carry equal marks
* % * * K

(a) Distinguish between sampling gates and logic gates?

(b) Explain the operation of a chopper amplifier with neat block diagram and

waveforms.
(c) Distinguish between unidirectional and bidirectional gat 8+4]
Regeneration is possible in the fixed-bias transistor flip#flop ¥ t ase-to-base

tis provided that
]| = hFE > 1 and
1 Or RQ. [16]

voltage gain exceeds unity. Verify that this gain conditi
heRc > R;. Assume that for each stage the c
that the input resistance R; is small compagzed

(a) Explain how a compensation cireuit s the linearity of a Bootstrap
voltage time base generato

(b) With the help of neat cifctlit diaggam explain the working of transistor current
time base generatg#” [16]

(a) Prove that y perigdic input wave form the average level of the steady
state o m an RC high pass circuit is always zero.

(b) Explain ow pass RC circuit act an integrator and what are the limita-
ti [8+8]

(a) Explain with relevant diagrams, the various transistor switching times

(b) Explain the storage and transition times of the diode as a switch. [8+-8]

(a) Draw the basic circuit diagram of a DC restorer circuit and explain its oper-
ation. Sketch the out put wave form for a sinusoidal input.

(b) Draw the basic circuit diagram of positive peak clamper circuit and explain
its operation. [8+8]

(a) Define positive level logic system and pulse logic system.

(b) The transistor inverter (NOT gate) circuit has hyepn = 40, V. = 12V, R, =
2.2k, Ry = 15k and Ry = 100kS2, Vg = 12V. The input is varying between
—12V and 0V. Assume typical junction voltages of pnp transistor. Prove that
this circuit works as NOT gate. [16]

(a) With the help of a circuit diagram and waveforms explain frequency division
of monostable multivibrator with pulse signals.
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(b) A symmetrical astable multivibrator using germanium transistors and oper-
ating from a 10V collector supply voltage has a free period of 1000 usec.
Triggering pulses whose spacing is 750 usec are applied to one base through a
small capacitor from a high impedance source. Find the minimum triggering
pulse amplitude required to achieve 1 : 1 synchronization. Assume typical
junction voltage of the transistor and that the timing portion of the base
waveform is linear. [16]

* kK ok ok
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1. (a) What is synchronization? What is synchronization on a one-to-one basis
What is synchronization with frequency division? Give an example of
synchronization with frequency division.

(b) What is relaxation oscillator? Explain pulse synchroniz tlon
oscillator with necessary diagrams.
Explain about the response of Schmitt Trigge trary t signal Wlth

2. r to
appropriate diagram.
3. (a) What is a linear time base generator?
(b) Write the applications of tim
(c) Define the sweep speed € ent error and transmission error
of voltage time base wafe : [16]
4. ) The input voltagdlv; e two level clipper shown in figure 1 varies linearly
from 0 to he output voltage v, to the same time scale as the
1nput Vi Ideal diodes.
200k
\_1.
—_ '}__E"'J' = o U'J
Figure 1:
(b) Explain about positive peak voltage limiters above reference level. [12+4]

5. (a) Describe the switching times of BJT by considoring charge distribution across
the base region. Explain this for cut-off, active and saturation region.

(b) Give the expressions for rise time & fall time in terms of trunsistor parameters
and operating currents. [8+8]

6. (a) Draw the circuit diagram of Emitter - coupled OR gate and explain its oper-

ation.
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(b) Draw the circuit diagram of negative logic NOR gate and explain its operation.
[8+8]

7. (a) With the help of neat diagrams explain the working of bidirectional diode gate
and derive the expressions to control voltages and gain.

(b) For the bidirectional diode gate Vi = 25V, Rp = 50Q2, R, = R¢ = 200kQ2 and

Ry = 50kQ. Find (Vo)min 5 (Vi )min , gain A and the 3 - dB frequency of the
gate. [16]

8. (a) A symmetrical square wave whose peak-to-peak amptitude is 2V and whose
average value is zero is applied to an RC integrating circuit. The time constant
is equal to half -period of the square wave. Find the peak to pe e of the
output amplitude.

(b) Describe the relationship between rise time and RC ti stant of a low
pass RC circuit. [8+8]
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(a) Explain the response of RL circuit when a step input signal is applied

(b) In a low pass RC ckt, R=2kQ and C = 1u F =1.sv, 2ms, pulse is applied as
input to this ckt sketch the output wave form. [8+8]

2. Explain the following
(a) Storage and transition times of the diode as a switch
(b [8+8]

) Switching times of the transistor.
3. (a) Draw the circuit diagram of discrete-cogmpo erative comparator.
(b) Draw the transfer characteristic showi tepesis. [16]
4. (a) Explain the operation of a_gi e gate.

(b) Write the applications pliig gates.

(c) Briefly describe t€ chopper‘amplifier and sampling scope. [16]
5. (a) What is ph#lse delay, phase jitter?

(b) ExplaintheWfiethdd of synchronization of a sinusoidal oscillator with pulses.

(c) lajwethe, fréquency division in sweep circuit. [4+8+4]
6. (a) Explain transfer characteristics of the emitter coupled clipper and derive the

necessary equations.

(b) Draw the basic circuit diagram of positive peak clamper circuit and explain
its operation. [8+8]

7. (a) Draw the circuit diagram of diode - resistor logic OR gate and explain its
operation.

(b) The transistor inverter (NOT gate) circuit has a minimum value hy. = 30,
VCC = 12V, RC = 22kQ, Rl = 15k and R,2 :1001{97 VBB = 12V. Prove
that circuit works as NOT gate. Assume typical junction voltages. The input
is varying between 0 and 12V. [16]

8. (a) Bring out the necessity and importance of current sweep circuits. List out its

applications.

(b) Determine the sweep error of the simple current sweep circuit. The component
values in the circuit are

V..=18v, L=150mH, the yoke resistance R;= 15¢2, Rg=10€2 and R;=15052.
[8+8]
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1. (a) Determine V, for the network shown in figure 2, for the given waveform. As-

sume ideal diodes.

'V,_'T
i)

—

(b) Explain negative p€ak clipp@ with and without reference voltage.

2. What is a mo
agram the pgin
expressigh for
transis

3. (a) Explai the phenomenon of latching in a transistor
(b) Define the following for a transistor switch
i. Rise time
ii. Fall time
iii. Storage time

iv. Delay time.

4. (a) Compare different logic families.

(b) Draw the output waveform X for the given inputs figure 4b.
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» multigibrator? Explain with the help of a neat circuit di-
of operation of a monostable multivibrator, and derive an
e width. Draw the wave forms at collector and Bases of both

[16]

[8+8]
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5. (a)

Figure 4b

With the help of a circuit diagram and waveforms explain frequency division
of an astable multivibrator with pulse signals.

Explain with the help of block diagram and waveforms for‘acheiving division
of relaxation devices without phase jitter. [8+8]
Draw the circuit diagram of the unidirectionakdiode gate with more than two
inputs and explain its operation.

How do you overcome the loading“effect.of signal sources on control voltage?
Draw the circuit diagram of‘a sampling gate with more than one control voltage
and explain its working: [16]
Distinguish between Veltage and current time base circuits.

List out different metheds to achieve a linear sweep voltage waveform.

Design a relaxation oscillator to have 3khz output frequency. Using 2N2646

UJT and a 20v supply. Calculate the sweep amplitude. The specifications

from'the data sheet are given as n=0.7, [,=2uA, [,=1nA and Vgp sar=3V.
[4+4+8]

Obtain the response of RC high pass cirucit for an exponential i/p signal.

A square wave whose peak-to-peak value is 1V, extends +0.5v (0.5V w.r.t.
to ground). The half period is 0.1 sec this voltage impressed upon an RC
differentiating circuit whose time constant is 0.2 sec. Determine the maximum
and minimum values of the O/p voltages in the steady state. [8+8]

* Kk Kk ok ok
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