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Assignment on Unit-111 Stability Analysis

QL. Determine the stability of the following system with characteristic equations given by:
a) S°+5"+25°+25° +35+15=0
b) s® +2s° +8s* +12s* + 20s* +16s+16 =0

Q2. For the following given characteristic equations find the no. of roots with positive real
part, zero real part and negative real part?

a) s° +4s° +3s* —16s® —645s—-48 =0
b) s® +3s° +4s* +65° +55° +3s+2=0

Q3. A control system is shown below. Find the range of ‘K’ for which the system is stable?

R(s)+ ” _ 1 c(s),

a s®+3s2+2s5+1

Q4. Find the range of values of ‘k’ for the system to be stable whose characteristic equation
is: s®+3ks® +(k+2)s+4=0

Q5. Sketch the root locus for the following systems with the given open loop transfer
functions:

) GIOH()= izt s

K
s(s+3)(s2+25+2)

b) G(s)H(s)
4 K
~s(s+3)(s+5)

B K
s(s® +4s+1)

c) G(s)H(s)

d) G(s)H(s)
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1) Control System Engineering by Norman S. Nise, John Wiley & Sons, Inc, 6th edition.

2) Modern Control Engineering by K. Ogata, Pearson Education, New Delhi.

3) Linear Control System by B.S. Manke, Khanna Publishers.

4) http://web.cecs.pdx.edu/~tymerski/ece317/ECE317%20L10 RouthHurwitzEx.pdf
5) http://users.metu.edu.tr/unlusoy/ME304_ColorSlides/Ch4_Stability.pdf
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