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F‘ourth Semester B.E. Degree Examlnatlon, Dec.2023/Jan.2024
./ Operational Amplifiers and Linear ICs

Time: 3 hrs. . Max. Marks: 80
Note Answer any FIVE full questions, choosmg ONE full questton from each module

g Module-1
g 1 a. What is an op-amp? Explain the operation of block dlagram representatlon of a typical
4 op-amp. (05 Marks)
lﬁ b. Briefly explain the difference between the DC and AC amphﬁers : (03 Marks)
8 C. With a neat circuit dxagram, explain the operation of the non-inverting amplifier with
8.8 feedback. Derive an expression for a closed loop. voltage gain (Ar) and input resistance with
3§ feedback (Rir). (08 Marks)
! f OR.
k § 2 a. Explain the followmg electrical parameter ;
£ 1) Input offset voltage .
g ‘§ (06 Marks)
8 b. What are the characteristics of an 1dea1 op-amp? ; : (04 Marks)
=3 c. Use a 741 op-amp, de51gn a summing amplifier to add three DC 1nput Voltages The output
§ % he negative sux ‘of the input.
= 5 '\ (06 Marks)
g
&8 AT
=l "
& ‘§ 3 a. Draw the circuit ,dlagram derive express1on for the voltage gain and phase angle of first
ig order low-pass:Butterworth filter. V (04 Marks)
T e b. Design a second order high-pass filter ircuit to have cutoff ﬁequency of 1KHz, Shows the
é Tg nature of frequency response. ., " (06 Marks)
g c. Using LM 317 IC regulator,, de n an adjustable: Voltage regulator to satisfy the following
;" § spec1ficat1on output voltage Vo = 5V to l2V output current Iy = 1.0A. (Ver = 1.25V,
B x Lagj = 100pA). A I (06 Marks)
§ .:;) | m"' .
?:EE 4 a. Sketch the circuit of a voltage follower regulator Explain the circuit operation. (04 Marks)
B % - b. Explain the following performance parameter of voltage regulator : L
g : i) Line regulation
e ii) Load regulation
= < iii) Ripple rejection. (06 Marks)
P c. Using a 741 op-amp, demgx;a s1ngle stage band filter to have a voltage gain of 1 and a pass-
§ band from 300Hz to 30 KH 2 (06 Marks)_
= o
£ « ¢ Module-3
) 5 a ircuit dlagram and relevant waveforms, explain the operation of a triangular
B /rectangular wav form generator wh1ch has frequency and duty cycle controls (10 Marks)

h supply Vee = %15V, choose Igmax = 500nA. (06 Marks)
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OR ’
Draw the circuits of an op-amp inverting zero- crossmgi’detector and a voltage level detector.

Explain operation of each circuits. £ (04 Marks)
Design a RC phase shift oscillator to have. output frequency of 3.5KHz. Use a 741
op-amp with a voltage supply of £12V. (06 Marks)
With a neat circuit diagram and wavefor , explain the operatlon of a Wein bridge
oscillator. » 4 ' (06 Marks) -
.. Module-4
Sketch the circuit of a non-satur, ting half wave precision reétl;ﬁer and explain the operation
of the circuit. Draw the input — Qut}iut waveform. Yo d (04 Marks)
Draw a neat circuit diagram, explam the working operatlon ‘0of R-2R ladder DAC. Shows the
graph of output versus inputs. (08 Marks)
With a neat circuit diagram, explain the working o ltage follower type peak detector.
(04 Marks)
OR..
Design a ad]ustabfe peak clipping circuit't -chp at approximately +(3V to 5V). The circuit is
to have unity voltage gain before clipping.- (08 Marks)
Briefly, d@scribe the operation of successwe approx1mat10n analog to digital converter with
neat b}ock diagram. s Py (08 Marks)
' Module-5
dmg blocks of PLL.
N (08 Marks)
(08 Marks)

and also draw the 1nput and output:
Using 1C555 timer, design a stable multwlbrat()r havmg an output frequency of 10KHz
with a duty cycle of 25%. . (06 Marks)
Explam‘”‘the concepts of a I (04 Marks)




