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: 3 hours Max Marks: 80

Answer any FIVE Questions
All Questions carry equal marks
* * K Kk

(a) Explain how Routh Hurwitz criterion can be used to determineg#H&absolute
stability of a system.

(b) For the feedback control system shown in Figure 5b. it ¥ regatire@ythat :

i. the steady-state error due to a unit-ramp fungtion inpat b€ equal to 1.5.
ii. the dominant roots of the characteristic equagiomnol thesthird-order system
are at -14+j1 and -1-j1. Find the third“@feder dpemtloop transfer function

G(s) so that the foregoing two cofiligionSyare satisfied. [6410]
. 8 C
G(5)
Figure 5b

(a) Show that the'breakaway and break-in points, if any, on the real axis for the

rootTocusifor G(s)H(s)= ENE) where N(s) and D(s) are rational polynomials

D(s)
in sy.¢an be obtained by solving the equation % =0.

(b) By astep by step procedure draw the root locus diagram for a unity negative

feedback system with open loop transfer function G(s)—K(SH) . Mark all the

T s2(s+9
salient points on the diagram. Is the system stable for all the values of K?
[8+-8]
a) Define sensitivity and explain mathematically.
b) What is a PID controller and derive its transfer function. [8+8]

b) Sketch the Nyquist plot and find the stability of the following system. [6+10]
100

s+2)s+4)s+8)

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

GEHE)=1

(a) Explain the important time - response specification of a standard second or-
dered system to a unit step input.

(b) Derive expressions for time domain specifications of a standard second ordered
system to a step input. [8+8]
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6. (a) For the given system X = Ax + Bu

where
1 21 1
A=1[10 1 3 B=10
1 1 1 1

Find the characteristic equation of the system and its roots.

(b) Given X(f) = { Y _13} {xl 8 } 4 { | ] u(t)

T2
Find the unit step response when,
1
X(O):{ ) } [8+8]

7. (a) Derive an expression for peak resonance and band width foustandefid,second
order system.

(b) Sketch the Bode Plot for a unity feedback control systemWwith#forward path
transfer function G(s) = m Determine thig gain"margin and phase mar-
gin. [44+12]

8. Write the differential equations to represent™he $ollowing system shown in fig 7
and draw its electrical equivalent cigg@itfandidlso find transfer function for both cases.
[6-+5+5]

|

M, ™)

b
m%

Figure 7

* Kk Kk ok ok
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Answer any FIVE Questions

All Questions carry equal marks
* % % *x Kk

1. (a) For the given system X = Ax + Bu

where
1 1
A= 3|1 B=10
1 1 ‘ !

—_ O =
)

Find the Characteristic equation of the system amd

(b) Given X(1) = | °)

Find the umt step response %
X(0)= { [8+8]
2. ) Explain the i 1mp0 ant time{response specification of a standard second or-

dered syste step input.
Derlve fortime domain specifications of a standard second ordered
p input. [8+8]
3. n how Routh Hurwitz criterion can be used to determine the absolute

stabl y of a system.
(b) For the feedback control system shown in Figure 5b. 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 -14j1 and -1-j1. Find the third-order open-loop transfer function

G(s) so that the foregoing two conditions are satisfied. [6+10]
T ] C
G(s)
Figure 5b

4. (a) Show that the breakaway and break-in points, if any, on the real axis for the

root locus for G(s)H(s)= KD]\([(f , where N(s) and D( ) are rational polynomials
in s, can be obtained by solving the equatlon —0
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(b) By a step by step procedure draw the root locus diagram for a unity negative

feedback system with open loop transfer function G(%):fggji;) . Mark all the

salient points on the diagram. Is the system stable for all the values of K?
848
(a) Define phase margin and gain margin.

(b) Sketch the Nyquist plot and find the stability of the following system. [6+10]

100
CEHE)= (s r afs r8)

Ut

6. (a) Define sensitivity and explain mathematically.

(b) What is a PID controller and derive its transfer function. [8+8]

7. (a) Derive an expression for peak resonance and band width€for gtandard second
order system.

(b) Sketch the Bode Plot for a unity feedback confgol ystem,with forward path
transfer function G(s) = m Determifiesthe ‘gaingmargin and phase mar-
gin. [44+12]

8. Write the differential equations tggfepresent the following system shown in fig 7
and draw its electrical equivalent”citguit and ‘also find transfer function for both cases.
[6-+5+5]

|y,

M, ™)

e
m%

Figure 7

* ok Kk ok ok
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Answer any FIVE Questions

All Questions carry equal marks
* % % *x Kk

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

(b) Sketch the Nyquist plot and find the stability of the following system. [6+10]

100
S e Y e}
2. (a) For the given system X = Ax + Bu
where
1 21 1
A=10 1 3 B=1|0
1 1 1 1

Find the characteristic egfiationgot th&system and its roots.

(b) Given X(f) = [ Y _13} {xl 8 } 4 { ! ] u(t)

L2
Find the unif step respomse when,
1
X(O):{ Y 1 [8+8]

3. Write the#differéntial equations to represent the following system shown in fig 7
and draw s electrical equivalent circuit and also find transfer function for both cases.

[6+545]
K e
f’ﬂﬂﬂ M, l_| M, > A0
| |
B B
1
Figure 7
4. (a) Define sensitivity and explain mathematically.
(b) What is a PID controller and derive its transfer function. [8+8]

5. (a) Explain the important time - response specification of a standard second or-
dered system to a unit step input.

(b) Derive expressions for time domain specifications of a standard second ordered
system to a step input. [8+8]
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6.

(a)
(b)

Derive an expression for peak resonance and band width for standard second
order system.

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. [44+12]
Explain how Routh Hurwitz criterion can be used to determine the absolute
stability of a system.

For the feedback control system shown in Figure 5b. 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 thirdforder system
are at -1+j1 and -1-j1. Find the third-order open-loopstransfer famection

G(s) so that the foregoing two conditions are satisfi€d. [6410]
. 8 C
(8
Figure 5b

Show that the breakaway‘and break-iim points, if any, on the real axis for the

root locus for G(s)H(s)= Z¥E) ghere N(s) and D(s) are rational polynomials

D(s)
. . . . dK
in s, can be obtaited byysolving the equation <7~ =0.

By a step by step procedure draw the root locus diagram for a unity negative
feedbackisystém with open loop transfer function G(s)—K(SH) Mark all the

=2(549) °
salient points'on the diagram. Is the system stable for all the values of K?
[84-8]
* K x Kk K
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(a) Define phase margin and gain margin.

(b) Sketch the Nyquist plot and find the stability of the following syst

(a) Explain the important time - response specificati

Answer any FIVE Questions
All Questions carry equal marks
* * K Kk

100 &
s+2)s+4)s+8).

GEHE)={

a Standard second or-
dered system to a unit step input.

(b) Derive expressions for time domain sp iols of a standard second ordered
system to a step input. [8+8]

(a) Show that the breaka ak-11 points, if any, on the real axis for the
root locus for G(s (S ere N(s) and D( ) are rational polynomials
in s, can be obtal 01V1 g the equatlon —0
) By a step ure draw the root locus diagram for a unity negative
fﬁ% h open loop transfer function G(s)= 82813 Mark all the
ent po n the diagram. Is the system stable for all the values of K?
[8+38]

) 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. [44-12]

(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 5b. 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 -1+j1 and -1-j1. Find the third-order open-loop transfer function
G(s) so that the foregoing two conditions are satisfied. [6+10]
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. 8 C
G(E)
Figure 5b
6. (a) For the given system X = Ax + Bu
where
1 21 1
A=|01 3| B=10
1 11 1

Find the characteristic equation of the system and its roots.

(b) Given X(f) = { Y _13} {“”1 Eg } 4 [ ; ] u(t)

T2
Find the unit step response when,
1
X(O):{ ) ] [8+8]

7. Write the differential equations to representuthe following system shown in fig 7
and draw its electrical equivalent circuitvand also find transfer function for both cases.
[6+5+5]

|

M, ™ fit)

e
m%

Figure 7

8. (a) Define sensitivity and explain mathematically.

(b) What is a PID controller and derive its transfer function. [8+8]

* Kk koK ok
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