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%* Missing data may be suitably assumed.

1A. Design an op-amp based voltage to current converter with grounded load and prove
that load current is independent of load resistance. (03)

1B. Design a single op-amp structure to obtain V0=-Va +1.2Vb +0.8Vc, where Va, Vb and
Vc are three independent input voltage sources. Assume Rf=10K. (03)

1C. For the circuit shown in fig Q1c, identify the terminals (A & B) of the ideal op-amp such
that the negative feedback exists in the loop. Calculate the ratio Vo/Vs. (04)

2A. With a neat circuit diagram, discuss the working of op-amp based instrumentation

amplifier. Derive the governing equations. (03)
2B. Inthe circuit shown in fig Q2b, express Vo(t) in terms of Vi(t). If Vi(t) = 2*u(t), C= 1pF
and R =1 M), then determine Vo(t) at t = 2 seconds. (04)

2C. Draw the circuit of a basic integrator circuit and discuss the drawbacks. Also suggest
the suitable improvements to make it practical. (03)

3A. Design a 741 op-amp based circuit whose input and output relations with respect to
time as shown in figQ3a. Plot the output if an input of 8 sinwt is applied. Assume a
resistance of 10 k() to be connected between output and non-inverting terminal of the
op-amp. Assume that the circuit output is at negative supply rails when the circuit is
powered on. (03)

3B. Design an op-based circuit which receives an input Vi(t) = sin2000t +
2sin 6000 rtt + 3sin 16000 7t 4+ sin 10000 rt and produces an output of
Vo(t) = 2sin 2000wt + 4sin 6000 7wt + 6 sin16000 tt. Derive the relevant
expressions which justifies the required gain to be used in the system. Assume
maximally flat response and gain roll off of 60dB/decade for the system. Assume
capacitor of 0.01pF if required. (04)

3C. Design an op-amp based circuit which generates a continuously running square
waveform of 2 KHz. For the op-amp output level change, assume a locally generated
voltage of +4 V as the reference for comparison. Assume capacitor of 0.1pF if required. (03)
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4A. Design a 555 timer based circuit which generates the waveform as shown in fig Q4a.

Assume capacitor of 0.1pF if required (04)
4B. Write a note on phase locked loop by explaining each block. Also list two applications

of PLL. (04)
4C. What are the conditions to get sustained Oscillations? (02)

5A. Design an op-amp based unity gain wide band pass filter to pass the signals in the
frequency range 1kHz to 12 kHz. Assume a capacitance of 0.1 pF if required. (03)

5B. With aneat circuit diagram explain the working of op-amp based saw tooth generator. (03)

5C. Derive expressions for input and output resistances with feedback which employs
Voltage series feedback. (04)
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