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	U.G.
	ECE
	Degree
	Bachelor of Technology

	Academic Year
	2025-26
	Sem.
	4th 

	Course Code
	20EC404 
	Course Title

	
	
	Linear Control Systems

	Duration 
	3 Hours
	Maximum Marks
	60 (SIXTY)



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

	a
	Draw the block diagram of closed loop control system.
	Remember 
	1

	b
	What are the elements of a mechanical translational system? 
	Remember 
	1

	c
	Explain the difference between type number and order number of a system.
	Understand
	3

	d
	Represent two difficulties in R-H Criteria.
	Understand
	3

	e
	Define Gain cross over frequency.
	Remember 
	4

	f
	List any 3 properties of state transition matrix
	Remember 
	6



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

	2
	(a)
	Compare open-loop and closed-loop control system. List their advantages and disadvantages with real-life examples.
	
Understand
	
1
	7M

	
	(b)
	How do you calculate the transfer function from the input to the output using Mason’s Gain Formula for the given SFG[image: ]
	Apply
	2
	5M

	OR

	3
	(a)
	Develop force voltage analogous system for the given system and also obtain the analogous mathematical equations.
[image: ]
	Apply
	




1
	7M

	
	(b)
	Find the transfer function using block diagram reduction technique.
[image: ]
	Apply
	2
	5M

	
4
	(a)
	Sketch the root locus of the systems whose open loop transfer function is defined below and comment on stability. 

  G(s) =     
	Apply
	
3
	7M

	
	(b)
	Write the steps required to construct a signal flow graph from a set of linear equations. Given the following equation set, construct the SFG:
[image: ]
	Understand
	2
	5M

	OR

	5
	(a)
	Determine the range of values of K for stability of a unity negative feedback system whose characteristic equation is                
S3 +3S2 +2S+K = 0 by applying R-H criterion.  
	Apply
	
3
	7M

	
	(b)
	 Using Mason's Formula, Find the T.F. C(s)/R(s)
[image: ]
	Apply
	2
	5M

	6
	(a)
	
Draw the Nyquist plot for open loop transfer function   .Comment on the stability of the system function.
	       Analyze
	

4
	7M

	
	(b)
	​Explain PI controller of the system.
	Understand
	5
	5M

	OR

	
7
	(a)
	
Sketch the Bode plot for the following transfer function, then determine the gain margin and phase margin?
	Apply
	
4
	7M

	
	(b)
	Draw the circuit diagram of lead compensator and develop its transfer function and write its merits and demerits?                                                                                                    
	Understand
	5
	5M

	
8
	(a)
	
A system characterized by the transfer function  Find the state space equation.
	Apply
	6
	7M

	
	(b)
	Describe how a PID controller improves both transient and steady-state performance.
	Understand
	5
	5M

	OR

	9
	(a)
	A LTI system is characterized by the state equation 

[image: ] Where u is unit step function. Determine the controllability of a system.
	Apply
	


6
	7M

	
	(b)
	Explain a lag-lead compensator of the system.
	Understand
	5
	5M
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