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PART A
Answer any two full questions, each carries 15 marks. Marks
1 a) 1 mark for each (5)
b)  Statespace 8mark, statediagram 2mark (10)
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a)  Singularity 2 mark, type 3 mark 5)
b) 10 marks (10)
a)  Singularity 3marks , Plot of trajectory 7 marks (10)
b)  State transition matrix 5 marks 5)

PART B

Answer any two full questions, each carries 15 marks.
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4 a) Describing function of relay 5 marks

b) 1 _ (-jo)2-jw) 2~ j3w-o’

Now, G(jw)=

Separating G(j) into real and imaginary parts, we obtain

s
Im G(jo) = - ZI“’ —=
oo Jo(l+ @ a4+ o)
- I
or =2 = o=t2
—-j3w -3 -3

Now, ReG(jo)=

jw@+afx4+aﬁ)=(1+w2x4+aﬁ)=(1+2u4+2J=

Therefore, at the point of intersection

4 .
E= e =0.212 unit and frequency = 1.414 rad/s.
L2

So, the coordinate of P is (-0.212, j0) and is very much within the critical point (-1, j0).
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Therefore, a stable limit cycle of magnitude of 0.212 unit at a frequency of 1.414 rad/s exists.

Im A

Stable limit cycle (0.212 unit at a
frequency, of 1.414 rad/s)
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5 a) Stability 5 mark, lyapunov function 5 marks
b)  Sign definiteness with eg 5 mark

6 a) 2.5 marks each comparison
b)  Explanation with diagram 10 marks

PART C

Answer any two full questions, each carries 20 marks.
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Observability matrix 6 marks, checking Rank same or not 3 marks , comment on  (10)

observability 1 mark

5 marks Pulse transfer function 5)
Explanation 3 mark, diagram of mapping 2 marks 5)
15 marks (15)
ROC 2 marks, properties 3 marks (5)

Controllability matrix 6 marks, Checking Rank same or not 3 marks, comment on (10)

controllability 1 mark

10 marks (10)
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