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Q1

a) In two lines or less, what is meant by the root locus?
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b) To continue the Routh's method in the case of a zero in the first column, a student
multiplies the characteristic equation by (s — 1). Is he/she right or wrong and why?
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coefficient signs is alwaysunsfable?
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&) A system having G(s) = s~ and H(s) = 1 is excited by a unit step. Write down

matlab commands ( not Simulink blocks) to determine its open loop poles and
zeros, its root locus, and its open loop response to two signals having Laplace
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Q2 Consider a system having the following characteristic equation $ +Ks*+si+s+1]
0.

What values of K are certain to make the system unstable?.
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Determine if any positive value of K make the system stable.

by O\,va’lfginﬂ Reuth's method
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If the root locus is to be sketched for this system , what are thé\Z(s) an (s) for this s'ystem‘?
cc= 3,8t ga4] +ks¥=0
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Q3 aunity gain feedback system has G(S) = el -H(S) = |

Use the error coefficient concepts to calculate the steady state errors due to
i) A unit step set point. ==

G posifion e coeltBicient-
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>0 £a0 SE+10s &

S0 I+ Ep

this cesulh s exFec:}ecH becwie !

GCSYHCS) = 2(s+2.9) k=2 M=l
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ii) A unit ramp set point.
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iiiy  Make rough ( approximate ) sketches for the outputs in every case in the table shown .
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and H(s) =

1
Q4 A closed loop system is given by G(s) = (s+2-j¥3)(s+2+IV3)
S MM“S with the appropriate arrows indicated, and write down the
values of K ‘at the points of intersection of the root locus with the real and
imagina axes. In your calculations, leave square root of three asv3 or
approximate it with highest precision your calculator permits.

CE = I+ GERE) = | 4 K
: (s-D(s+2-52) (s+1+2)
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angle
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Use the magnitude condition to calculate the value of K where -5 is a closed loop
pole.
F_ﬂ)___, L K |
Ex\g x 1%
.

Use the angle condition to decide if /3 is a closed loop pole or not.
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