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

3%5\ Date....n.L}Sd\g%i]"” 4 5 17MT34

< A / -
= \ 4 W
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Control Systems

,,,,,

Time: 3 hrs. fgy, Max. Marks: 100
Note: Answer any FIVE full questions, choosmg ONE Sfull question from each module.
Module- .
1 a. Compare open loop control system and closed loop control system (10 Marks)
b. Find ZE ) for the Fig.Q. l(b) shown below. Yy (10 Marks)
X,(s :
Ly

FigQ.IbfaRy ™ A

¥ 5
OR
2 a. Forthe, glven system shown in Fig. Q. 2(a) below, write the nodal diagram, and do the force
current and force voltage analogy. \ (12 Marks)

Fig.Q.2(a)

b. Obtain RE ; using block diagram reduct1on techniques. (Refer Fig.Q.2(b)) (08 Marks)
s

"Fig.Q.2(b)

Module-2
3 a. Construct SEG for the set of system equations, y» = Giy1 + G3ys; y3 = Gay1 + Gaya + Gsys;
ya = Gey2 + Grys where y; is the output and y, being input. Find transfer function ya/y;.
(10 Marks)
b.  Find C(S)/R(S) for the below SFG. (Refer Fig.Q.3(b)) (10 Marks)

e, & & |
Fig.Q.3(b)
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OR
Define Delay time, Rise time, Peak time, Maximum overshoot, settling time with the help of
an output (response) versus time graph. . (10 Marks)
15

(s+D(s+3) ’
ii) Wy & and  iii) Time at which 1%t undershoot will'occur  iv) Time period of oscillations
v) Number of cycles output will perform before settling down. (10 Marks)

For a system having G(s)= H(s)=1. Detzerfnine: i) Characteristic equation

Module-3
Define absolute stability, relative stability, conditionally stable and critically stable.
j (04 Marks)
K
s(1+0.4s)(1+0.25s)
marginal value of K and frequency of oscillations, W. - (08 Marks)
For a system with characteristic equation, F(s) = $+ 385+ 45t + 657 + 557 +3s +2=0,

For unity feedback system, G(s) =i . Find the range of values of K,

examine stability. (08 Marks)
OR

List the advantages and limitations of frequency domain analysis. (08 Marks)
Obtain an expression for maximum resonant frequency and angle for a second order system.
T (12 Marks)

: . Module-4
The -open loop transfer function of a control  system is given by
G(s).H(s) = > . 'Sketch the complete root locus as K is varied from

s(s+2)(s* +6s+25)"

0 to o0. ) ’ (20 Marks)

OR
Sketch Bode plot for the transfer function G(s) = & . Determine value of

i ‘ (1+0.28)(1+0.02s)
‘K’ for gain cross over frequency to be Srads™. (20 Marks)
sy, " Module-5

Define state variable, state vector, state space, state trajectory. (08 Marks)
State the applications of state systems. " (04 Marks)
Derive transfer function ﬁdm the state model. (08 Marks)
" State the properties of state transition matrix. (06 Marks)
A second order system is obtained by gdt_z + 2%{i +2y(t) = u(t). Obtain the state transition
matrix. ' (07 Marks)

Consider a system having state model

X, -2 =3} x, [\op8 X,
Pl +| _|u; y= [1 1]
X, 4 2 || xs 5 %
With D = 0, obtain transfer function. (07 Marks)

sk ok ok ok sk
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