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Module -1 M| L| C
Derive the gain and phase equations for a first-order low-pass Butterworth filter, | 08 | L3 | CO1
and interpret its frequency response.
o1 Design a first-order Butterworth High Pass filter with a cutoff frequency of 2 | 06 | L3 | CO1
kHz and a pass band gain of 2. Generate and analyze the frequency response
Illustrate the operation of a narrow band reject filter with a clear diagram and | 06 | L3 | CO1
corresponding waveform. Also design a 60Hz active notch filter.
OR
Describe the operation of a wideband pass filter, including a well-labeled circuit | 08 | L3 | CO1
diagram and waveform. Also find the value of Q for fi=2KHz and f,=4KHz.
Design a Low Pass filter at a cutoff frequency of 1KHZ with a pass band gain of | 06 | L3 | CO1
Q2 2. Using frequency scaling technique converts 1KHz cutoff frequency to 1.6KHz.
Assume C=0.01pF
Describe the working principle of an all-pass filter, including a clear diagram and | 06 | L3 | CO1
waveform representation. Calculate phase angle ® of all pass filter for given
R=15.9KQ & C=0.01uF
Module- 2
Define a comparator, illustrate the operation of an inverting comparator, and | 10 | L3 | CO2
03 sketch the output waveform for a reference voltage V=1V.
Design and explain a 4-bit binary-weighted Digital-to-Analog Converter (DAC), | 10 | L3 | CO2
including the necessary equations and working principles.
OR
Explain the operation of a Schmitt trigger circuit with the aid of input and output | 10 | L3 | CO2
waveforms. Also derive its hysteresis VVoltage Vhy.
Q4 Design and explain an 8-bit Successive Approximation Analog-to-Digital | 10 | L3 | CO2
Converter (ADC), detailing its operation, components, and the conversion
process step by step.
Module - 3
Design and explain the operation of a 555 timer configured as a monostable 10| L3| CO3
multivibrator, with a pulse width tp=10ms. Assume C=1 uF.
Q5 Elucidate the operation of an astable multivibrator with the help of a well-labeled | 10 | L3 | CO3
diagram and output waveform. Additionally, derive the expressions for the total
time period and duty cycle.
OR
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Design and explain an Astable multibirator as a free running ramp generator fora| 10 | L3| CO3
06 frequency fo=5KHz, assume R=10KQ.

Elucidate the operation of the 555 timer configured as a frequency divider and | 10 | L3 | CO3

derive the expression for the pulse duration.

Module - 4

Explain the concept of a Karnaugh Map (K-map) and list the steps for | 10| L2| CO4
Q7 simplifying a 4-variable Boolean function, including an example.

Define an encoder and implement an octal-to-binary encoder using basic logic| 10 | L2 | CO4

gates. Provide the corresponding truth table as well.

OR

Explain the operation of binary to octal decoder with neat logic diagram. 10| L2| CO4
Q8 Define a multiplexer and describe its functionality with a logic diagram for a| 10 | L2 | CO4

quadruple 2-to-1 line multiplexer.

Module - 5

Illustrate the operation of a clocked D flip-flop with a clear sketch. Additionally, | 10 | L3| CO5
Q9 derive the characteristic equation from the truth table.

Design a 3-bit synchronous binary counter and provide its corresponding timing | 10 | L3 | CO5

diagram.

OR

Design a 4-bit binary ripple up counter using T flip-flops. Additionally, sketch| 10 | L3 | CO5
Q10 the state diagram and timing diagram to illustrate its operation.

Illustrate the operation of a clocked J-K flip-flop with a clear and neat sketch. | 10 | L3 | CO5

Additionally, provide its truth table and derive the characteristic equation.
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