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SEMESTER END SUPPLEMENTARY EXAMINATIONS (AR20), SEPT. – 2026
	Degree
	B.Tech.
	Program
	ECE

	Academic Year
	2026-2027
	Semester
	4th

	Course Code
	20EC404
	Course Title
	Linear Control Systems

	Duration
	3 Hours
	Max. Marks
	[bookmark: _gjdgxs]60 (Sixty)


SECTION-I 
6 x 2 = 12 Marks
	1. No.
	Questions (a to f)
	RBT Level
	CO

	a
	What is the effect of feedback on stability of the system?
	Remember
	1

	b
	List the elements in electrical system.
	Understand
	2

	c
	State limitations for Routh’s stability.
	Understand
	3

	d
	How do you determine the centroid and angle of asymptotes?
	Understand
	3

	e
	For a second order system, the damping ratio is 0.5 and natural frequency of oscillation is 8 rad/sec. Calculate resonant peak and resonant frequency.
	Apply
	4

	f
	What kind of compensation improves the steady-state error?
	Remember
	4


SECTION-II 
4 x 12 = 48 Marks
	No.
	Questions (2 to 9)
	RBT Level
	CO
	Marks

	2
	(a)
	Obtain the transfer function for the following mechanical translational system shown in below figure.
[image: ]
	Apply
	1
	7M

	
	(b)
	Explain rules of block diagram reduction techniques.
	Understand
	2
	5M

	(OR)

	3
	(a)
	Compare the merits and demerits of open loop and closed loop systems
	Understand
	1
	7M

	
	(b)
	Obtain the transfer function for the signal flow graph given in figure below, using Mason’s gain formula.


	Apply
	2
	5M

	
4
	(a)
	
Using Routh-Hurwitz criterion, determine the stability of the closed loop system that has the following characteristic equation and also determine the number of roots that are in the right half s-plane and on the imaginary axis                     
	Apply
	3
	7M

	
	(b)
	Define the following (i) source node (ii) forward path (iii) closed loop
	Understand
	2
	5M

	OR

	5
	(a)
	Discuss the response of a standard under damped second order system for unit step input.
	Understand
	3
	7M

	
	(b)
	Determine the transfer function for the block diagram shown below

[image: Control Systems - Block Diagram Reduction]
	Apply
	2
	5M

	6
	(a)
	Sketch the bode plot and find gain margin & phase margin of the systems represented by:  
	Apply
	4
	7M

	
	(b)
	Draw the electrical circuit diagram that represents the Lead Compensator and explain in detail.
	Understand
	5
	5M

	OR

	
7
	(a)
	
Sketch polar plot of 
	Apply
	4
	7M

	
	(b)
	Draw the electrical circuit diagram that represents the Lag Compensator and explain in detail.
	Understand
	5
	5M

	8
	(a)
	Obtain the state model for the transfer function of a control system given by:


	Apply
	6
	7M

	
	(b)
	Explain PI controller with neat sketch.
	Understand
	5
	5M

	OR

	[bookmark: _GoBack]9
	(a)
	The state equation of a linear-time invariant system is given:


Determine state transition matrix.
	Apply
	6
	7M

	
	(b)
	Explain PID controller with neat sketch.
	Understand
	5
	5M



***********

image3.png
s
Us) o . V)






image4.wmf
65432

2812201616.

ssssss

++++++


oleObject2.bin

image5.jpeg




image6.wmf
12

1

()

(1)(1)

Gs

STST

=

++


oleObject3.bin

image7.wmf
2

32

()34

()232

Ysss

Ussss

++

=

+++


oleObject4.bin

image8.wmf
[

]

[

]

[

]

.

1

1

.

2

2

X

X051

UandY11X

12X1

X

éù

éù

éùéù

êú

=+=

êú

êúêú

êú

--

ëûëû

ëû

ëû


oleObject5.bin

image1.png
IIIIIIIIII




image2.emf

