: 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 15EC43

Fourth Semester B.E. Degree Exammatlon, Dec. 2023/Jan 2024
Control Systems

Time: 3 hrs. Max. Marks : 80

Note: Answer any FIVE full questiohs'? ghdosing ONE full question from each module.

Module-1
1 a. Define control system. Write the differences between open Ioop control system and closed
loop control system. (08 Marks)

b. For the mechanical system shown in Fig.Q1(b). Obtain the analogous electrical network
based on F-V analogy.

(08 Marks)
OR

2 a Deﬁne transfer function. demve an expressmn for the transfer function of a closed loop,
.. negative feedback system. (04 Marks)

b. " Reduce the block diagram shown in Fig. Q2(b) using block diagram reduction rules and

obtain C(S)/R(S).
+ \ (o
2\
Fig.Q2(b) (06 Marks)
.. CS) .\e .

¢. Find using Mason’s gain formula. (06 Marks)

R(S)
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Module-2

List the standard test inputs used in control system and ane thelr Laplace transform.
(04 Marks)
Find K,, K, K, and steady state error for a system w1th open loop transfer function as
10(s+2 3 iy
G(S)H(s) = (s+2)(s+3) RS
s(s+1)(s+ 4)(s +5)
where the inputisr(t)=3 +t+ £, (06 Marks)
For the system shown in F1g Q3(c), obtal ‘closed loop transfer function, damping ratio

(((((

natural frequency and expression for thc output response if subjected to unit step input.

CCs)
Res) o V20
(s+1)(s44)
Fig.Q3(c) « (06 Marks)
,,,,, ) OR
Define rise tlme and maxunum overshoot and write then’ formula. (04 Marks)
For a given system G(s)H(s) -———K——~—— . Find the value of K to limit steady state error
s*(s+2)(s +3)
to 10 when mput to system is 1+10t+20t>. (06 Marks)
For a urpt; feedback control system with G(s) = (—649~6“)" Write the output response to a
,,,,, Sfat

unit step input. Determine: “y
i) The response att= 0.1 sec.
ii) Settling time for + 2% of'steady state. (06 Marks)

Module—3 A
Explain basic concept of Root locus. & - (03 Marks)
The open loop T.F of unity feedback system is given by

K(s+3 %
G(s)= (s+3)
s(s” + 2s +3)(s+5)(s+6) .

Find the Value of K of which ciosed loop system is stable (07 Marks)

A umty feedback control ;/s

. m is described by the characteristic equation
”;s + 2s +8s*+ 1287 + 203

+ 16s+ 16 = 0 Fmd its stability using R-H criterion. (06 Marks)

xxxxxx

N OR
‘Explain R-H critetio for determmmg the stability of a system and mention its limitations.
(04 Marks)

A feedback cOntrol system has an open loop transfer function,

G(s)H(s) = {Draw the root locus as K varies from 0 to . (12 Marks)

s(s +3)(s” + 23 I 2)
Module-4
Sketch the bode plot for the transfer function :
G(s)= -
(1+0.2s)(1+0.02s)
Determine the value of k for the gain cross-over frequency to be 5 rad/sec. (10 Marks)

Define :*i) Gain margin ii) Phase margin  iii) Gain cross-over frequency. (06 Marks)
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OR
For a certain control system :
k

G(S) )=

s(s+2)(s+10)
Sketch the Nyquist plot and hence calculate the range of values of k for system stability.

(10 Marks)
State and explain the Nyquist stability criterion. .. ~ (06 Marks)
Module-5 |
Explain the sampling process with the help of unit impulse train. (06 Marks)
What is diagonalization of a matrix explain with suitable example? (05 Marks)
Obtain the state model of the system represented by the dlffere t1a1 equation :
3 2

ddt(t) 6 ddt(t) +11 dzl(t) £10y(t) = 3u(t) (05 Marks)

OR

Define the following; tenns
1) State Vanable %

ii) Statespace
iii) State trajectory (06 Marks)
Obtain the state model of the glven electncal system for the F1g Q.10(b).

(06 Marks)
(04 Marks)

iy
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