50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

18EC43

ester B.E. Degree Examihation, Feb./Mar.2022

Control Systems )
- Max. Marks: 100

Module-1
1 a. Distinguish between open loop and closed loop systems. ‘ (04 Marks)
b. Find the transfer function 6,(s)/T(s) for the given mechanical system. (08 Marks)

4 Fig: Q1 (b)
¢. Draw the F-V analogous circuits for the mechanical system shown in Fig. Q1 (c) with
necessary equations. (08 Marks)

xy

F
Fig.Ql ()
OR

2 a. Obtainthe transfer function Xl(s)y'f"(s) for the mechanical system shown in Fig. Q2 (a).

Fig. Q2 (a) ' (10 Marks)
b. Draw the T-I analogous citcuits for the mechanical system shown in Fig.Q2 (b) with
necessary equations.

o2 os
@”' (3 e )
T “
(1] E,_,/ Ba
Fig. Q2 (b) (10 Marks)
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Module-2
3 a. Obtain the transfer function of the system shown in Fig. Q3 (a) using block diagram
reduction technique. A (10 Marks)

Fig. Q3 (a)
b. Draw the correspondmg ‘SFG for the block dlaglam shown in Fig. Q3 (b) and obtain the
transfer function using Mason’s gain formula. (10 Marks)

' Fig. Q3 (b)

OR
4 a. Draw the corresponding” block diagram, for the s1gnal flow graph shown in Fig. Q4 (a).
Obtain the transfer function, T(s) = C(s)/R(s) of the system using block diagram reduction
technique. k Sy o (10 Marks)

cCs).
R(sD

P H)

Fig. Q4 (a)
b. Obtam the transfer functlon using Mason’s gain formula. (Refer Fig. Q4 (b)) (10 Marks)
. Glo
3 ‘ 7
m cesy
R(S) : ”G 4 Ga Gn Gy

Gs e 68
G
Fig. Q4 (b)
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Module-3
a. Obtain the time response of a second order system subjected to unit step input for under
damped condition. e (10 Marks)
b. A unity feedback system is characterized by oﬁ‘eﬁ loop transfer function, G(s)= ( KIO) .
: , s(s+

Find the value of K so that the system will have a damping ratio of 0.5. For this value of K,
determine the settling time, peak over shoot and time to peak over shoot for unit step input.

(10 Marks)

. OR :
a. Derive an expression for peak time t, and maximum overshoot Mp of an underdamping
second order system, subjected to step input. (10 Marks)

b. Find the position, velocity and acceleration error constant for a control system having open
loop transfer function,

100
Ge)=—————
s*(s+2)(s+5)
Also determine the steady state error when the input is r(t)=1+t+ 6t (10 Marks)
Module-4

a. Define Routh Hurwitz criterion. Descnbe the necessary condmons for stability with special

case. E (08 Marks)
b. The open loop transfer function of a C.S is given by G(s) = K . Sketch the

s(s+D)(s+2)(s +3)
complete root locus. Find the critical value of K and location of roots on jw axis. (12 Marks)
OR

a. For a system W1th characteristic equatlon s° +2s* +35° 687 +2s+1=0. Comment on

stability using R-H cr1ter1on R ' (06 Marks)
b. Sketch the Bode plot for the system havmg G(s)= 4

(0 Is+1)2(0.0Is +1)
Find : (i) Gain margin .+ (i1) Phase margin (iii) Gain cross over frequency
_ (iv) Phase cross over frequency - (14 Marks)
: Module—S
a. Obtam the state model of the given electrical system. (Refer Fig. Q9 (a)) (10 Marks)
g L

T , - I V'E )
vilh) (>
. . (£

E))
- Fig. Q9 (a)
0 -1
b. Find the state transition matrix for A = [2 3J . (10 Marks)
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OR <5
10 a. Define state transition matrix and list its properties. - (06 Marks)
b. SuneandeprnlNyquwtcumnon ' (06 Marks)
c. Obtain state model for the given mechanical systern (Refer Fig. Q10 (c)). (08 Marks)

Fig. Q10 (c)

* kR ok ok
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