Stability

V]  Mutiple Choice Questions]
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The number of roots in left hand side of s-plane

for the system whose characteristic equation is
s*+8s%+ 1852+ 165+ 5=0

(@ O (b) 1

(c) 2 d) 4 [ESE-2006]

Q.3

Q4

Q.5

Q.6

Q.7

The characteristic equation of a control system
is given by

s8 + 285+ 8s% + 125% + 2052 + 165+ 16 =0
The number of the roots of the equation which
lie on the imaginary axis of s-plane is

(@) zero (b) 2

(c) 4 (d) 6 [ESE-2003]

The characteristic polynomial of a system is
q(s) =285 + §* + 4% + 282 + 25+ 1

The system is

(@) stable

(c) unstable

(o) marginally stable
(d) oscillatory
[GATE-2004]

The characteristic equation of a control system
is 8% + 155* + 8583 + 22552 + 2745+ 120 =0
What are the number of roots of the equation
which lieto the left of the line s+ 1=07

(@ 2 (b) 3
(c) 4 (d) 5

.

[ESE-2006]

The system having characteristic equation:
#+28%+352+254+ k=0

is to be used as an oscillator. What are the values
of kand the frequency of oscillation @?

(@ k=1andw=11s
(b) k=1andw=21s
() k=2andw=11s
(d) k=2andw=21rs [ESE-2006]

The feedback control system inthe figure is stable.
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(@) forall K20 (b) onlyis K=0
(c) onlyif0<sK<1 (d) onlyif0<K<1

[GATE-2001]

Q.8 The positive values of “K” and “a" so that the
system shown in the figure below oscillates at
afrequency of 2 rad/sec respectively are

R Ks+1) c
(s (33 + as2 +2s+1) )

(@) 1,0.75 (b) 2,0.75

) 1,1 (@) 2,2

[GATE-2006]

Q.9 Consider the following statements about Routh-
Hurwitz criterion:

If all the elements in one row of Routh array are

zero, then there are

1. Pairs of conjugate roots on imaginary axis.

2. Pairs of equal roots with opposite sign.

3. Conjugate roots forming a quadrate in the

s-plane.

Which of these statements are correct?

(@) 1and 2only (b) 1and 3 only

(c) 2and 3 only (d)1,2and 3
[ESE-2013]

Q.10 A plant transfer function is given as

K, 1

Gle) = (KP * ?) s(s+2)

When the plant operates in a unity feedback
configuration, the condition for the stability of
the closed loop system is

(@ KP>521—>0 (b) 2K, > K,>0

(©) 2K, < K, (d) 2K, > K,

[GATE-2015]

Q.11 The open loop transfer function of a unity
feedback control system is given by

: K(s+1)
&) = Si+Te) G+ 29)
The closed loop system will be stable if,

(@) 0<T < 2K+
K—1
AT +2)

,K>0T>0.

(b) 0<K

T+2
T-2

(d) 0<T < 3K+
K

(c) O<K<

[EE : GATE-2016]
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Q.12 Consider the unity feedback system with

Gls) = —— N
(s°+25+2)(s+2)
The system is marginally stable. is the
rad/sec fréquency of oscillation?
[ESE-2008]
Q.13 For the polynomial
P(s)=8%+5*+28%+2s2+3s+15,____ are
number of roots which lie in the right half of the

s-plane.
[GATE-2004]

Q.14 For the given system, it is desired that the
system be stable. The minimum value of o for
this condition is

(s+a) C(s)
R(s)% S+(+a) +@-Ns+(1-a)| [

[GATE-2014]

Q.15 Consider a transfer function

__ ps?+3ps-2
2 +(3+p)s+(2-p)

Gp with p a positive

real parameter. The maximum value of p until
which Gp remains stable is

[GATE-2014]

Q.16 The characteristic equation of an LTI system is
given by
Fs) =s%4+25%+3s% +652-45-8=0
The number of roots that lie strictly in the left
half s-plane is ____ "~
[GATE-2015]
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T1. A single-input single-output feedback system
has forward transfer function G(s) and feedback
transfer function H(s). It is given that
| G(s) H(s) < 1. Which of the following is true
about the stability of the system?

(@) The system is always stable.

(b) The system is stable if all zeros of G(s) H(s)
are in left half of the s-plane.

(c) The system is stable if all poles of G(s) H(s)
are in left half of the s-plane.

(d) It is not possible to say whether or not the
system is stable from the information given.

[Ans: (d)]

T2. With negative feedback, the system stability
and system gain respectively
(a) Increases and increases
(b) Increases and decreases
{c) Decreases andincreases

(d) Decreases and decreases [Ans: (b)]

T3. The correct sequence of steps needed to

improve system stability is

(@) Insert derivation action, Use negative
feedback and Reduce gain.

(b) Reduce gain, Use negative feedback and
Insert derivation action.

(c) Reduce gain, Insert derivation action and
Use negative feedback.

(d) Use negative feedback, Reduce gain and
Insert derivation action.

[Ans: (d)]

T4. Inthe feedback system shown in figure

K

Gls) = sty (1+ s1¢) (1+ 515)

Using the Hurwitz-Routh method, determine the
necessary conditions for the system to be stable.

vi;i)— Gls) v

[Ans: O<K<(1+T—1) 1,>0and1,>0
T2

and this is the only possible case.]

T5. Consider the feedback system shown below:

2
s
K =1
R(s) - L2 ¢
1
s+1

If the poles location for this system is as shown
in figure below, then the value of K'is
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[Ans: K = 2]



