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 B.E./B.Tech. DEGREE EXAMINATIONS, NOVEMBER/DECEMBER 2021. 

Fifth Semester 

Electronics and Instrumentation Engineering 

IC6501 – CONTROL SYSTEMS 

(Common to Electrical and Electronics Engineering/Instrumentation and Control 
Engineering) 

(Regulations 2013) 

(Also Common to : PTIC6501– Control Systems for B.E. (Part-Time) – Third 
Semester- Electrical and Electronics Engineering – (Regulations – 2014) 

Time : Three hours Maximum : 100 marks 

Codes /  Tables / Charts to be permitted, if any may be indicated 

Answer ALL questions. 

PART A — (10  2 = 20 marks) 

1. Define open loop and closed loop control system. 

2. What are the basic elements used for modeling mechanical translational 
system? 

3. What are the standard tests signals employed for time domain studies? 

4. Define: Settling time. 

5. Define phase and gain cross over frequencies. 

6. What is Lag-Lead compensation? 

7. Differentiate between gain margin and phase margin. 

8. What is dominant pole? 

9. What is meant by ‘State’ of a dynamic system? 

10. When do you say that a system is completely state controllable? 
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PART B — (5  13 = 65 marks) 

11. (a) Find the transfer function 
 
 sf
sy2 . 

 

Or 

 (b) Find the overall gain    SRSC for the signal flow graph shown in  
Fig. 11 b.   

 

 

12. (a) (i) Outline the time response of first order system when it is subjected 
to a unit step input.    (8) 

  (ii) Determine the response of the unity feedback system whose open 

loop  transfer function is    5
4



ss

sG  and when the input is unit 

step.    (5)   

Or 
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 (b) (i) A unity feedback system has the forward transfer, function 

   
  2

1

115

12

sss
sKsG


  when the input   ttr 61  , determine the 

minimum value of 1K  so that the steady error is less than 0.1. (8)  

  (ii) Derive the transfer function of PID controller. (5) 

13. (a) Construct Bode plot for the system whose open loop transfer function is 
given below and determine    (13) 

  (i)  the gain margin,  

  (ii)  the phase margin, and  

  (iii)  closed-loop system stability. 

       sss
sG

08.015.01
4


  

Or 

 (b) (i) Explain the use of Nichol’s chart to obtain closed loop frequency 
response from open loop frequency response of a unity feedback 
system.   (7) 

  (ii) Describe the correlation between time and frequency domain 
specifications.   (6) 

14. (a) (i) Use R–H criterion to determine the location of the roots and 
stability for the system represented by Characteristic Equation (7) 

   047884 2345  sssss  

  (ii) Write the procedure for the design of Lag compensator using Bode 
plot.    (6) 

Or 

 (b) Draw the Nyquist plot for the system whose open loop transfer function 

      102 


SSS
KSHSG    (13) 

  Determine the range of K for which closed loop system is stable.  

15. (a) Explain with neat diagram, the working of AC and DC Servo motors. (13) 

Or 

 (b) Explain with neat diagram, the working of DC and AC tacho generators. 
     (13) 
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PART C — (1  15 = 15 marks) 

16. (a) For the given system,     21  sssKsG , design a suitable lag-lead 
compensator to give, velocity error constant = 10 sec-1 

  phase margin = 50°, gain margin  10dB.  

Or 

 (b) Realize the basic compensators using electrical network and obtain the 
transfer function. 

————————— 
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Question Paper Code : X10604

B.E./B.Tech. Degree Examinations, November/December 2020 and 
April/May 2021 
Fourth Semester 

Electrical and Electronics Engineering 
IC 8451 – Control Systems 

(Electronics and Instrumentation Engineering/Instrumentation and Control 
Engineering) 

(Regulations 2017)

Time : Three Hours	M aximum : 100 Marks

Answer all questions

	P art – A	 (10×2=20 Marks)

	 1.	 Define transfer function.

	 2.	 What are the memory elements in mechanical translation and electrical system ?

	 3.	 Derive the impulse response of first order system.

	 4.	A n open loop transfer function of unity feedback system is given as g s
s

( )
( )

=
+

10
1

. 

What is its steady state error for unit step input ?

	 5.	 Define gain margin and phase margin.

	 6.	 Find the type and order of the system g s
s s s

( )
( )( )

=
+ +
10

1 22
.

	 7.	 Define Nyquist stability criterion.

	 8.	C ompare lag compensator with lead compensator.

	 9.	 What are the advantages of state space analysis ?

	10.	 Write the state model of a linear time invariant system.
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	P art – B	 (5×13=65 Marks)

	11.	 a)	 Derive the transfer function of armature controlled DC motor with essential 
block diagrams.

(OR)

		  b)	 Determine the transfer function of the given system using block diagram 
reduction technique.

	12.	 a)	i)	A  closed loop control system is represented by the differential equation 
d c

dt

dc
dt

e
2

2
4 16+ =  where e = r – c is the error signal. Determine the undamped 

natural frequency, damping ratio and percentage maximum overshoot for a 
				    unit step input.	 (8)

			  ii)	A  unity feedback system is characterized by the open loop transfer function 

g s
s s s

( )
( . )( . )

=
+ +

1
0 5 1 0 2 1

. Determine the steady state errors for unit-step, 

				    unit-ramp and unit-acceleration input.	 (5)

(OR)

		  b)	C onstruct the root locus of the open loop transfer function 

g s H s
K

s s s s
( ) ( )

( )( )
=

+ + +2 2 52
.

	13.	 a)	S ketch the Bode plot for the given transfer function. Determine Gain cross-
over frequency phase cross-over frequency, gain margin and phase margin 

g s H s
s s s

( ) ( )
( )( )

=
+ +

2000
2 100

.

(OR)

		  b)	S ketch the Polar plot for a unity feedback system with open loop transfer 

function g s
s s

( )
( )

=
+
1

1 2
. Also find the frequency at which g j( )ω = 1  and the 

corresponding phase angle.
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	14.	 a)	A  unity feedback control system is characterized by the open loop transfer 

function g s
K s

s s s
( )

( )
( )( )

= +
+ +

13
3 7

. Using Routh criterion, calculate the range of 

values of K for the system to be stable. Also determine the value of K the system 

become marginally stable and calculate the frequency of oscillation if any.

(OR)

		  b)	 Draw the Nyquist plot and assess the stability of the closed loop system whose 

open loop transfer function is g s H s
s

s s
( ) ( )

( )
( )( )

= +
+ −

4
1 1

.

	15.	 a)	i)	O btain the state model for the system described by the transfer function 

				    T s
y s
U s s s s

( )
( )
( )

= =
+ + +

1

6 10 53 2
.	 (8)

			  ii)	O btain state transition matrix for the state model whose A matrix is given 

				    by a =






1 1
0 1

.	 (5)

(OR)

		  b)	 Determine the state controllability and observability of the system 

x t ax t Bu t( ) ( ) ( )= +  Y(t) = Cx(t) a B c=
−

−
−

















=
















= [ ]
1 1 0

0 1 1
0 0 1

0
1
1

1 0 1 .

	P art – C	 (1×15=15 Marks)

	16.	 a)	C ompensate the system with the open loop transfer function g s
K

s s sf ( )
( )( )

=
+ +1 5

 

to meet the following specifications 

	 i)	 Damping ratio ζ = 0.3

	 ii)	S ettling time ts = 12s
			V   elocity error constant Kν ≥ 8 s–1.

(OR)

		  b)	A n unity feedback servo mechanism whose g s
K

s sT
( )

( )
=

+
ν

1
  is designed to keep 

a radar antenna pointed at a flying aeroplane. If the aeroplane is flying with 
a velocity of 600 km/h, at a range of 2 km and the maximum tracking error is 
to within 0.1°, determine the required velocity error coefficient Kν.

–––––––––––––
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Question Paper Code : X 60499

B.E./B.Tech. Degree Examinations, november/december 2020 
Fourth Semester 

Electrical and Electronics Engineering 
ee 2253/ee 44/ee 1253 A/080280033/10133 IC 401 – control systems 
(Common to Instrumentation and Control Engineering and Electronics and  

Instrumentation Engineering) 
(Regulations 2008/2010) 

(Also common to PTEE 2253 – Control Systems for B.E. (Part-Time) Third  
Semester – Electronics and Instrumentation Engineering – Regulations 2009 

and 10133 IC 401 – Control System for B.E. (Part-Time) Third Semester – EEE – 
Regulations 2010)

Time : Three Hours	M aximum : 100 Marks

Answer all questions 

	 Part – A		  (10×2=20 Marks)

	 1.	S tate the advantages of closed loop system over the open loop system.

	 2.	 Write the force balance equation of ideal dashpot and ideal spring.

	 3.	 What is meant by time constant of the system ?

	 4.	 Determine the type and order of the following system

		
g s

K
s s

( )
( )( )

.=
+ +2 1

	 5.	 Draw the polar plot of G(s) = 1/(1+sT).

	 6.	 Define phase and gain margin.

	 7.	 What is the condition for the system g s
k s a
s s b

( )
( )
( )

=
+
+

 to have a circle in its root 
locus ?

	 8.	S tate Nyquist stability criterion.

	 9.	 Write the need for compensation.

	 10.	 Draw the circuit of lag-lead compensator.	

β α χ δ ε φ γ η ι ϕ κ λ µ ν ο π θ ω τ σ ρ ξ ψ ζ ′ ≤ ≥ ∞ ∼ ƒ ∝ ≠ ≈ ∩ ∪ ∅ ⊇⊂ ⊆∈ ∇ ∠ √ ∧ ∨
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	 Part – B		  (5×16=80 Marks)

	 11.	 a)	 Find the overall gain for the signal flow graph shown.

			 

(OR)

	 b)	 Write the differential equation governing the mechanical rotational system 
shown and draw the torque voltage and torque-current electrical analogous 
circuits and verify by writing mesh equations.

		  	

	 12.	 a)	 i)	A  unity feedback control system has the open loop transfer function 

g s
K

s a s
( )

( )( )
.=

+ + 2
 Find the values of K and A, so that the damping ratio

				    is 0.707 and the peak time for unit step response is 1.8 sec.	 (8)

	 ii)	O btain the impulse and step responses of the following unity feedback 

control system with open loop transfer function g s
s s

( )
( )

.=
+
6

5
	 (8)

(OR)

	 b)	 i)	 For the unity feedback system whose forward path transfer function 

g s
s s

( )
( )

=
+

1
1

and the input signal is r(t) = 4 + 6t + 2t3. Find the generalized

			   error coefficients and steady state error.	 (10)

	 ii)	 Explain the effect of P, PI and PID controllers on the system 
performances.	 (6)
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	 13.	 a)	 For the following transfer function, sketch the Bode magnitude and phase 

plot g s
s

s s s
( )

( )
( )( )

.=
+

+ + +
40 1

5 1 2 42 	 (16)

(OR)

	 b)	O btain the relationship between any three frequency domain specifications 
in terms of time domain specifications.	 (16)

	 14.	 a)	 Determine the stability of the given characteristic equation using Routh-
Hurwitz Criterion

	 i)	S 5 + 4S4 + 8S3 + 8S2 + 7S + 4 = 0.	 (8)
	 ii)	S 6 + S5 + 3S4 + 3S3 + 3S2 + 2S + 1 = 0.	 (8)

(OR)

	 b)	S ketch the root locus of the system G(s) = K/[s(s+2)(s+4)] and determine the 
value of K such that the damping ratio of the closed loop system is 0.5.

	 15.	 a)	 The open loop transfer function of the uncompensated system is g s
s s

( )
( )

.=
+
5

2
			   Design a suitable compensator for the system so that the static velocity error 

constant Kv is 20/sec, the phase margin is atleast 55° and the gain margin is 
atleast 12 dB.	 (16)

(OR)

	 b)	O pen loop transfer function of the uncompensated system is g s
s s s

( )
( )( )

.=
+ +

1
1 2

		C  ompensate the system by cascading suitable lag-lead compensator so that 
the compensated system has the static velocity error constant of 10/sec, the 
phase margin of 45° and gain margin of 10 dB or more.	 (16)

		
–––––––––––––


