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. Distinguish between:

(a) Linear and non linear system
(b) Single variable and multivariable control systems

(c) Regenerative and degenerative feeds back control systems.
Give an example for each of the above.

(a) Explain the effect of feedback on the stability of a closed loop system?
(b) Explain the effect of feedback on the sensitivity of a closed loop system?

In a unity feedback control system the open loop transfer function G(S)=10/s(s+1)

(a) Find the time response of the system

(b) Find the time constant and % overshoot for a unit step input.

To reduce the % overshoot by 50% it is proposed to add a tachometer feedback
100p. Find the tachometer feedback gain to be used.

a e open-loop transfer function of a servo system with unity feedback is
Th 1 t fer functi f t ith unity feedback i
G(s) = ﬁ . Evaluate the static error constants (K, K,,K,) for the
system. Obtain the steady-state error of the system when subjected to an

input given by the polynomial 7(t) = ag + at + 2t

(b) The open-loop transfer function of a unity feedback control system is given
by G(s) = T 4)1§52+65+25) . By applying the Routh criterion, discuss the
stability of the closed-loop system as a function of K. Determine the values
of K, which will cause sustained oscillations in the closed-loop system. What

are the corresponding oscillation frequencies?

(a) Find the angle of arrival and the angle of departure at the complex zeros and
complex poles for the root locus of a system with open-loop transfer function
2
G(S)H(S)_ K(s*+1)

T 5(s24s18) "
(b) Draw the root locus diagram for a feedback system with open-loop transfer
function G(s)= 1:((;:35)) , following systematically the rules for the construction

of root locus. Show that the root locus in the complex plane is a circle.
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6. (a) Briefly explain the correlation between time and frequency response of a sys-
tem.

(b) ketch the Bode Plot for the following Transfer function G(s) = %
Calculate Gain margin and phase margin.
7. (a) Explain how Nyquist contour is selected for stability analysis.

(b) Discuss the stability of the following system using Nyquist stability criterion

G(s)H (5) = gty
8. (a) For the given system X = AX + BU, Y = CX.
0O 1 O 0
A=1]0 0 1 B=|0| Cc=[1 0 0
-1 -2 -3 1

Obtain Jordan form representation of state equation of A. Also find the trans-
fer function.

(b) Derive the expression for the transfer function G(s) = Y(s) / U(s) .Given the
state model
X=AX+BU
Y=CX+DU

* Kk ok ok ok
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1. (a) Explain, with example, the use of control system concepts to engineering and
non engineering fields.

(b) For the electrical network given below, derive the transfer function

104 1h oh
" MW T T
'+ 102 1[]3‘1% ¢

2. Derive the Transfer Function for the field controlled d.c. servomotor with neat
sketch.

3. (a) Derive the time response of second order under damped system due to unit
step input
(b) Derive the expressions for rise time, peak over shoot, settling time of 2" order

system of unit step input.

4. (a) For the system shown in figure, find the value of the steady state output when
an input 0;(t) = (2t + 5¢73")is applied. Determine the steady state error of
the system. What is the type and order of the system?

89 5(s+ ) 36 L)
@ N T gKCEE g

‘ (g+d)
L0(s + 3

r

&

(b) Explain the Hurwitz criterion to determine the stability of dynamical system.

5. (a) Determine the breakaway points of the system which have the open loop trans-

fer function G (s) H (s) = (SIQ{SSF&) :
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(b) Derive the magnitude and angle criteria for stability.

6. (a) Define phase margin and gain margin.

(b) The open loop transfer function of a system is G(s) =

) using
Bode Plot. Find K so that

K
$(140.5s)(140.2s
i. Gain margin is 6 dB,

ii. Phase margin is 25°.

7. (a) Sketch the polar plot of a unity feed back system with open loop transfer
function G(s) = 1/S(1 + S)%. Also find the frequency at which |G(jW)| =1
and the corresponding phase angle /G(jW) .

(b) Determine the stability of the system whose open loop transfer function G(s)H (s) =

m . Also find gain and phase margin (using Nyquist plot).

8. (a) Reduce the matrix A to diagonal matrix.

0 1 -1
A= -6 —-11 6
-6 —11 5

(b) Derive the state models for the system described by the differential equation
in phase variable form.
Y+4Y+5Y4+2y = 21U +5 U +5u

* Kk ok ok ok
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1. Define system and explain about various types of control systems with examples
and their advantages.

2. Derive the Transfer Function for armature controlled d.c. servomotor, with neat

diagram.
3. (a) What are the time response specifications? Explain each of them.

(b) For a negative feedback control system having forward path transfer function:
G(s) = ﬁ and H(s)=1. Determine the value of gain k for the system to
have damping ratio of 0.8. For this value of gain k, determine the complete
time response specifications.

4. (a) Explain how Routh Hurwitz criterion can be used to determine the absolute

stability of a system.
(b) For the feedback control system shown in figure, it is required that :

i. the steady-state error due to a unit-ramp function input be equal to 1.5.

ii. the dominant roots of the characteristic equation of the third-order system
are at —14+j1 and —1-j1. Find the third-order open-loop transfer function
G(s) so that the foregoing two conditions are satisfied.

L J

Gls)

5. (a) Determine the value of K and the angle of the open loop transfer function at
the root locus point A for a unity feedback system of G(s) = ( K

s+1)(s2465+8)
Point A is defined by s;= —14+/3j.
(b) Determine:

i. The number of root loci
ii. Asymptote informations
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K(s+1)(s+3)

iii. Root loci on the real axis if any on G (s) H (s) = S12)(s16) -

6. (a) Derive an expression for peak resonance and band width for standard second
order system.

(b) Sketch the Bode Plot for a unity feedback control system with forward path

transfer function G(s) = m. Determine the gain margin and phase mar-
gin.

7. (a) The open loop transfer transfer function of a feed back system is G(s)H(s)=

Iﬁl_tj) . Comment on stability using Nyquist Plot.

140.2s

05, - Find the maximum

(b) The transfer function of a phase advance circuit is
phase lag.

8. (a) A linear time invariant system is denoted by the differential equation
D3y +3D?y+3Dy+y="Uwhere D =d y/dt
i. write the state equations

ii. find the State Transition matrix
iii. Find the characteristic equation and eigen values of A.

(b) Obtain state space model for the following system figure.

T

[S +2] I:S+3'_I

* Kk ok ok ok
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(a)
(b)
(a) Derive the transfer function of an a.c. servomotor and draw its characteristics.
(b) Explain the Synchro error detector with circuit diagram.

(a)

(b)

= K/s(s+5). Determine the gain K so that the system will have a damping
ratio of 0.5. For this value of K determine settling time, peak overshoot and
times to peak overshoot for a unit-step input.

(a) Find the steady-state error to
i. a unit step input
ii. a unit ramp input and
iii. a unit parabolic input (r = 1at?) for a unity feedback systems that have

the following forward transfer functions. G (s) = - ey (;S )

(b) The open loop transfer function of a servo system with unity feedback is given

by G (8) = 5(13-0(?.15)

Evaluate the error series for the above system and determine the steady state
error when the input is r(t) = 1 + 2t + t*.

For the function GH(s) = % prove that part of root locus is circular. Find

the center, and radius of the circle. What are the breakaway points?

Sketch the Bode Plot for a unity feed back system characterized by the open loop

transfer function G(s) :Sfiﬁt%gi)sgl(ffggg?s) . Show that the system is conditionally

stable. Find the range of K for which the system is stable.

(a) Explain what is meant by the Relative stability of a system and the manner
in which this is specified.

(b) Construct the complete Nyquist plot for a unity feed back control system
whose open loop transfer function is G(s) H(s) :m . Rind maximum
value of K for which the system is stable.
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8. (a) Determine the state variable matrix for the circuit shown

(b) A single input-single output system has the matrix equation, find the transfer

function
1]
* 0 1| | %4
= u
* [3 J E‘J +m

* Kk kok ok
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