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Question No. 1

1a) Discuss the transfer function of positive and negative feedback control system and

explain the effect of feedback on overall gain

(6) CO1

Question No. 2

2a) Explain the step response of the second order system for the underdamped case with

diagram.

(6) CO2

Question No. 3

3a) Find the stability of the control system having characteristic equation

𝑠 5 + 3𝑠 4 + 𝑠 3 + 3𝑠 2 + 𝑠 + 3 = 0

(8) CO3

OR

3b) State and prove with suitable example that if any row of the Routh’s array contains

all elements as zero, then the control system is marginally stable or unstable.

(8) CO3

3c) Explain basics of root locus with Angle and Magnitude Conditions (8) CO3

OR

3d) Draw the root locus plot for the system whose open loop transfer function is given

by

𝐺(𝑠) =𝐾/𝑠(𝑠 + 4)(𝑠 2 + 4𝑠 + 13)

(8) CO4

Question No. 4
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4a) Sketch the polar plot and determine the gain and phase margin. The open loop transfer

function of a unity feedback system is given by

𝐺(𝑠) =1/𝑠(1 + 𝑠)(1 + 2𝑠)

(8) CO4

OR

4b) Determine the Resonant peak and Bandwidth of frequency response. (8) CO4

4c) Explain Stability Analysis of LTI system using Bode Plots. (8) CO5

OR

4d) Explain Rules for Drawing Nyquist Plots for stability analysis of LTI system. (8) CO5

Question No. 5

5a)  Define positive definite, negative definite, and indefinite functions. Provide

examples

(8) CO5

OR

5b) How does vision-based control compare to traditional control systems? What are

the main challenges of implementing vision-based control?

(8) CO5

5c) Explain Key Features and types of Adaptive Control System. (8) CO5

OR

5d) Explain Self-Tuning Regulators (STR) with example (8) CO5
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