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Question No. 1

1a) What are the main advantages offered by closed-loop control systems? (6) CO1

Question No. 2

2a) Using the Routh–Hurwitz stability criterion, determine the stability of the given system from its
characteristic equation. If the system is found to be unstable, also determine the number of roots
lying in the right half of the s-plane.

𝑆5 + 𝑆4 + 24𝑆3 + 48𝑆2 - 25𝑆 - 5 = 0

(6) CO2

Question No. 3

3a) Determine the damping factor, undamped natural frequency, resonant frequency, resonant peak and
resonant frequency for the system with closed loop transfer function 𝐺(𝑠) = 100

𝑆2 + 10𝑆 + 100
.

(8) CO3

OR

3b) Sketch Bode plot for following transfer function and determine GM, PM and corresponding
frequencies. 𝐺(𝑠) = 8

𝑠 ( 𝑠 + 2 ) ( 𝑠 + 4 )

(8) CO3

3c) For the system with closed loop transfer function 𝐺(𝑠)𝐻(𝑠) = 10
𝑆2 + 5𝑆 + 10

. Determine rise time,
peak time, peak overshoot, settling time with 2% criterion.

(8) CO3

OR

3d) Explain the standard test inputs used for analyzing control systems. (8) CO3

Question No. 4

4a) Determine transfer function if -  (8) CO4
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OR

4b) Find physical variable state model of following electrical network. (8) CO4

4c) Obtain state transition matrix of (8) CO4

OR

4d) Investigate the state controllability and observability if (8) CO4

Question No. 5

5a) What are the criteria for selecting a sensor for a particular application? (8) CO5

OR

5b) Explain the construction and working of relays and solenoids. (8) CO5

5c) Explain the Ziegler–Nichols tuning method for PID controllers. (8) CO5

OR

5d) Explain the advantages, disadvantages, and applications of
(a) Pneumatic actuators
(b) Hydraulic actuators
(c) Electrical actuators
in process control systems.

(8) CO5
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