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Question No. 1

1a) Draw the output characteristics of an n-channel EMOSFET. Using the parameters K = 0.2 mA/V²
and VTN = 1.2 V, calculate the drain current for the following gate‑to‑source voltages:
a) VGS = 2 V
b) VGS = 4 V.

(6) CO1

Question No. 2

2a) Calculate the frequency generated by an RC phase‑shift oscillator that uses 5 nF capacitors and 10
kΩ resistors in the feedback network. Also draw the circuit diagram of an RC phase‑shift oscillator.

(6) CO2

Question No. 3

3a) Define an instrumentation amplifier. State the essential requirements of a good instrumentation
amplifier and list its common applications. Draw and explain the circuit diagram of an
instrumentation amplifier

(8) CO3

OR

3b) Explain the concept of hysteresis in a Schmitt trigger. For an inverting Schmitt trigger using IC 741,
determine the upper and lower threshold voltages (Vut and Vlt). The circuit uses R1 = 100 Ω and
feedback resistor R2 = 56 kΩ. A 1 V peak‑to‑peak sine wave is applied at the input. Draw the
corresponding input–output waveforms.

(8) CO3

3c) Design a square‑wave generator to produce an output frequency of 3 kHz. The op‑amp is powered
by ±15 V. Assume 0.01 μF value capacitor is being used. Draw final designed circuit diagram..

(8) CO3

OR

3d) Explain why an op‑amp in open‑loop mode is not suitable for linear applications. Design a circuit
that provides an output Vo = −(5Va + 2Vb + 3Vc) using a feedback resistor of 1 kΩ. Draw the final
designed circuit.

(8) CO3

Question No. 4

4a) Design a second‑order Butterworth low‑pass filter with a roll‑off rate of −40 dB/decade to attenuate
frequencies above 2 kHz. Assume the capacitor value is 0.01 µF. Draw the final circuit diagram.

(8) CO4
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OR

4b) Design an active notch filter to suppress a 70 Hz signal using a 0.47 µF capacitor. Draw the
complete circuit and sketch the frequency response of the notch filter.

(8) CO4

4c) Compare low‑pass and high‑pass filters using their frequency responses. State their applications and
draw the first‑order circuit diagrams for both filters.

(8) CO4

OR

4d)  Explain the following terms:
1) Active filters
2) Pass band
3) Stop band
4) Attenuation

(8) CO4

Question No. 5

5a) Define the following parameters: 1)Load regulation 2)Line regulation. Elaborate the operation of
linear regulated power supply with the help of block diagram.

(8) CO5

OR

5b) Explain phase-locked loop with the help of block diagram. What do you mean by lock range and
capture range?

(8) CO5

5c) Compare different types of Digital to analog convertors. What is the largest value of output voltage
from an 8-bit DAC that produces 1.0V for a digital input of 10110010?

(8) CO5

OR

5d) State the applications and key specifications of the IC LM317. If the LM317 regulator uses R1 = 240 Ω and a
5.6 kΩ potentiometer as R2, determine the adjustable output voltage range.

(8) CO5
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