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Instructions to Candidates:
+» Answer ALL the questions.
+» Missing data may be suitably assumed.

1A. In the circuit shown in fig Q1a, determine the signs of op-amp such that dominant feedback

is negative feedback. Determine VZ’/V, (03)
L

1B. Using just one op-amp powered from +12-V regulated power supplies, design a circuit to
yield V, (t) = (V; — 10V, — 5) V, where V; and V, are signals. Use a resistor of 10 kQQ between
output and inverting terminal of the op-amp. (04)

1C. Whatis the highest frequency of a triangle wave of 10-V peak-to-peak amplitude that can be
reproduced by an op amp whose slew rate is 10V/ps? For a sine wave of the same frequency
what is the maximum amplitude of output signal that remain undistorted? (03)

2A. With a neat circuit diagram, derive the expression for voltage gain of 3 op-amp
instrumentation amplifier. State the advantages of this circuit compared to difference
amplifier used for the same purpose. (04)

2B. For the circuit shown in fig Q2b, obtain an expression for output voltage in time domain.
Hence comment on the working of the circuit with respect to the input applied. (03)

2C. Design an op-amp based system which adds a delay of 70us to a signal Vi(t) = 2sin4000mnt
when passing through it. Use a capacitor of 0.1pF if required. (03)

3A. Design an op-amp based system which receives an input of Vi(t) = sin2000mt +
2sin120007t + 3 sin 160007t + sin30000t  to produce an output of Vo(t) =
2 sin2000mt + 2 sin 30000mt. Assume that the system has maximally flat response and the
transition band roll off 60dB/decade. Derive the relevant expressions which justifies the
required gain to be used in the system. Use a capacitor of 0.1uF if required. (05)

3B. With a neat circuit diagram and waveforms, discuss the working of a full wave precision
rectifier. (02)

3C. Design a suitable op-amp based circuit to obtain the output waveform shown in fig Q3c.
Hence draw the voltage transfer characteristics. Assume the resistance connected between
the op-amp output and non-inverting terminal as 10 k(. (03)

4A. With a neat circuit diagram discuss the working of an op-amp based triangular waveform
generator. Derive the expression for the frequency of the output. (03)

4B. Design a 555 timer based circuit which can produce a pulse train of 3 kHz with 50% duty
cycle. Use capacitors of 0.1uF if required. (03)
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4C. Design a 555 timer based circuit which can produce a pulse of 8ms along with the trigger
circuit. Assume capacitors of 0.01pF if required. (04)

5A. Draw the equivalent circuit of a voltage Amplifier. What conditions must be satisfied if this

amplifier is to behave ideally? (02)
5B. Derive expressions for input and output Resistances with feedback for a Transconductance

Amplifier. (03)
5C. With a neat circuit diagram, discuss the working of Opamp based voltage controlled

Oscillator. (03)
5D. Identify the feedback topology of the circuits shown in fig Q5d and determine the value of

if Rs=1K, Rp=5K, Rr=100K, R=10K. (02)
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