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Unless stated otherwise, the Symbols have their usual meanings in context with the
Subject. Assume suitably and state, additional data required, if any. __ i
The Candidates, before starting to write the solutions, should please check the
Question Paper for any discrepancy, and also ensure that they have been delivered the
question paper of right course no. and right subject title.

Note: Attempt all the questions with equal marks.

la. | What is difference in an ampliﬁelﬁ‘, both internally and end-to-end wor-ldlélgé s
[ when MOS is used instead of a BJT? Illustrate with the help of suitabl
mathematics and illustrations.

. | ; : =10kQ,
Ib.|For the transistor amplifier shown in  the Fig. below, £ -

R,=5 KQ, R, =1kQ, Ry=2kQ. and R, =1KQ. Assume Voe = s
(i) Draw DC. load line (i) Determine the operating point (iii) Draw a.C. 108 |
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2a. | Describe the classification of amplifiers based on different criterion with
justification and applications.
Consider a voltage amplifier having a frequency response of the low pass
single time constant type with a dc gain of 60 dB and a 3-dB frequency of
1000 Hz. Find the gain in dB at 7 =10Hz, 10 kHz, 100 kHzand IMHz . * | 3
el
2b. | The input résistance Rin of each stage is 1kQ in a two-stage RC coupled]
amplifier 'shown in the Fig. below. Find (i) voltage gamn of first stage
|(ii) voltage gain of second stage (iii) total voltage gain.
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/./ Describe the ‘features and working of ‘an ideal OP-AMP. Describe its

differential and common modes in both inverting and non-inverting
configurations.

The c‘:lrcmt s_.hown in Fig. (i) below can be used'to implement a trans-resistance
amplifier. Find the value of the input resistance R, the trans-resistance R and

the output reSistance R, of the trans-resistance amplifier. If the signal source

shown in Fig. (i) below is connected to the input of this amphﬁer find its-
output voltage
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; ' 1oy The mput to an operational differentiator (w1th infinite open loop gain 4, = 4)
ik JS a ramp voltage v=at . Show that the output is v, = o T . aRC(1- g (=R

bt Cornpare the result with that obtained if the same input is impressed upon a
W spmple RC dlfferentxator circuit without an amphﬁer Show that approximately
i lithelisame. ﬁnal constant ‘output RC dv/dt is obtained. Also show that the

el i operatlona] amphﬁer output reaches this correct value of the differentiated
LIt T ..;mput much more qulckly than does the simple RC circuit. 10

. ‘Enmnerate vanous linear and. nonlmear applications of an OPAMP. Describe -
—"1 | 'any two of them in detail citing its circuit diagrams, working, mathematics and |
A _ 111ustrat10ns of both input a.nd output ‘ ' |

| 4b. De51gn a second—order bandpass = filter w1th midband voltage gain

//Aﬂ =50 (30 dB) a center frequency fo =160 Hz | and a 3-dB, bandw1dth/ 4
_ =16 Hz.




; v i ! St No.3
NATIONAL INSTITUTE OF TECHNOLOGY, KURUKSHETRA ok

5a.

5b.

Consider an N-bit ADC whose analog input Vancs between 0 and Vi
(FS indicates full scale) i) show that the LSB corresponds to a change in the
analog signal of Vy / (2“’ -1) indicating resolution of the converter ii) prove that

the maximum error is half the resolution iii) how many bits are required to
obtain a resolution of 5 mV or better for Vs = 10 V. What is the actual resolution

and quantization error obtained.

Describe Barkhausen criterion? Explain its usage in the working of a sinugdi'dal
oscillator. |
Consider the Hartley oscillator shown in the Fig. below. If the resistances of the|

inductors are , and r, , respectively, find the frequency of oscillation. * -




