flmportant Note : 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

C.
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Define control system. Briefly explain, the requirements of a control system (04 Marks)
For the mechanical system shown Fig.Q1(b). Draw :

i) Mechanical network ¢
ii) Write the differential equaﬁ@ﬂs

iii) Force-voltage analog o |

iv) Force-current analog s

o F1g Q1l(b) (10 Marks)
For the 31gnal flow graph shown in Fig.Q1(c). Find the cl@sed loop transfer function :

(06 Marks)

Q)
T(s)

'Fig.Q2(a). Find t;he transfer function

(08 Marks)

(06 Marks)
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Module-2
Derive an expression for the underdamped response
system for step input.

econd order feedback control
(06 Marks)

. W

5 dy(t)

d ?’(t)‘% 0
dt

A system is given by differential equation 22 4+ y(t) =x(t). determine time

domain specifications for limit step input. : (08 Marks)
For a units feedback system having open loop transfer function : ‘
G(s) = 120
s2(s+2)(s+3) "
(06 Marks)

Determine steady state error for an. n?ﬁﬁt r(t) =1+2+3t%

g
&

i) Percent over shoot for"gsgﬁp mput A
11) Settling time for step.: put ‘

MRIT LIBRARY
GALORE - 560 (37

(08 Marks)
fesponse with unit step

(06 Marks)
(06 Marks)
o« —8s+8=0.
“How many poles. are #

i) Left half of s-plane ‘

i1) On nnagmary axis &

iii) On the tight half of s- plane h (05 Marks)

A feedback control system:has an open loop transfer function :

GG)H(G)=——————

(®HE) s(s® +6s+10)
Sketch the root locus ‘as K is varied from 0 to oo. (10 Marks)
Show that the"”;rqét locus with G(s)H(s) = _———K((S +23)) is a circle having center (-3, 0) and
- s(s+
radius \/— (05 Marks)
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OR
For a system equation s 4428 +(4+k)s? +9s+25= 0 Determlne the K for system to be
stable. (05 Marks)
A feedback control system has an open loop transfer fuiiction :

K
s(s +4)(s +4s+ 20)

G(s)H(s) =

(10 Marks)

M 3333
,,,,,,,,,

.
K {

A

1

i F

COHE) =& +3s+11g§,;

(05 Marks)
G(s)H(s) = L_ s (05 Marks)
= r
1+0; IS
The open loop trqnsfer function :
AAAA K
s(1+ 0.02s)(1+0. 055‘)
rs s : m)ﬁ
Draw.the bode plot and ft the dlagram find the value of K for gain margin = 10dB.
. ‘ (10 Marks)
»WExplam lead-lag: campensator networks: (05 Marks)

Using Nyqulst stailllty mvestlgatw“t‘he closed loop stability for open loop transfer function:

o100 Q)
o CMRIT LlBRMW (07 Marks)
(s+1D(s+2)(s+3) GALORE -

100
‘ s(s+5)(s+10)
diagram obtain gain margin and phase margin. (08 Marks)

G(s)H(s) =

The open loop transferﬁn&lon G(s)H(s) = . Draw the bode plot and from the
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Module-5
9 a. Define:
1) State
i) State variable
ii1) State space

iv) State transition matrix (06 Marks)
b. Find the state transition matrix of A = (08 Marks)
¢. Obtain the transfer function form the sttﬁ?%g;m&odel.
(06 Marks)
%{:MR!T LlBRARY
BANGALORE -
10 a. (06 Marks)
b.
(08 Marks)
c.
d*y(t
y( )+ (06 Marks)

dt?
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