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1. Answer the following questions : Neuonr- 2x10

(a) Differentiate between linear time-invariant and non-linear time-variant
systems.

(b) Define transfer function and impulse response of a system.

(c) Theresponse c(t) of a system is described by the differential equation

d“c (t dc(t
gel) , 490 | sy =0
dt dt
Determine whether the system response is undamped, underdamped,
overdamped, or critically damped.

(d) First column elements of the Routh's tabulation are 3, 5, —3/4, 1/2, 2.
How many roots of the characteristic equation lie on the right hand side of
the s-plane ?

(e) Define the various static error constants.

(f) Whatis the slope of the log-magnitude curve in the low-frequency region of
atype ‘) system ?

(g) Define gain cross over frequency and phase cross over frequency.
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State Nyquist Stability criteria for a system which is both closed-loop and
open-loop stable. Is it possible to stabilize an open-loop unstable system by
closing the loop ? @};TRA {

() Whatis the utility of an integral controller ? .
() Whatis the State Transition Matrix? Enum és
|. H
(a) Draw the block diagram of an armature-‘{f olled d.¢/ servomotor and
determine its transfer function. N G 5
o LY -
(b) Determine R(s)/C(s) for the system shown in figure. 5
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(a) Derive the expressions for rise time, peak time and peak overshoot of the
response of a second order system to unit step input. 5
(b) Determine the value of gain K for the system whose closed-loop transfer
functionis
K
T(s)=—"7
[ ) s +55+K
The response of the system for a unit step input will have 10% overshoot. 5
Consider the closed-loop feedback system shown in the figure below. 10
2
A K (s +30s +200) co
» s’(s+2) >

Using Routh-Hurwitz criterion, determine the range of K for which the system is
stable. Find also the number of roots of the characteristic equation that are inthe
right half of the s-plane for K=0.5.
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(b)

6. --{a)

(b)

(b)

A closed-loop system is described by

= K

s(1+8T,)(1+sTy)

Determine the gain margin of the system forK=1,T, =1,T,=1/3. 5

Sketch the Polar plot for the system having open-loop transfer function
G(S) e m g £

How is a polar plot modified when a pofé

transfer function ? |

G(s)H(s)

Using Nyquist plot, examine the stabili{y]
s+2
(s+1)(s-1)

Consider a feedback system with characteristic equation
1
b s(s+1)(s+2) g%
How many branches of the root locus move to infinity and in which
direction ? Determine the centroid of the asymptotes. 5

Obtain the transfer function for the system 5

xz[; _23} X + m u

Consider the system 5

G(s)H(s) =

y+6y+11y + 6y =6u
Obtain a state-space representation of the system in diagonal canonical
form.

8. Write short notes on any two : 5x2

(@)
(b)
(c)
(d)

Stepper Motor

M-circle

Generalised error series

Effects of degenerative feedback on control systems.
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