
Ansuter ang fiae questions.

1. (a) Draw and explain the Bode plot for a
phase lead network. 8

(b) Design a suitable lead compensating

network for G(")=

Futt Marks : 100

Time : Three hours

The tlgures ln the margln indlcate
full marks for the questlons.

s(s+t)(s+20)
to

fulfill the following specifications :

Velocity error constant (fr)= 2Osec-t;

Phase margin (eM)> 35",

Assume the margin of safetY = 5o.
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2. (a) Explain the phase plane technique.
10

(b) How can time be determined from the
phase plane trajectory ?

(a) Define : Z

0 Non-linear system;

@ The describing function.

(b) What are the common types of non_
linearities ? g

(c) Determine the describing function for
a practical relay. lO

(a) Define state variable, state vector and
state space. 6

(b) What are the advantages of state space
technique ? 4

(c) A system is described by the differential

- r* * z fl * ea = rlu, (t)+ 13 u2Q)
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3.

4.

t:r-,



,r(t) are the inputs to the system.

Obtain the state space representation
of the system. 10

Contd.

s. (a)

(b)

State and prove the Final value theorem
(FVT) for Ztransformation. 8

Find the final value of 1(k) using FVT

for a given function : 6

F(,)=(ri) (,-#)
Solve the following difference equation
using Ztransform method : 6

(c)

x(t + 2) + sx(k+ 1) + 2x(k) = s

Assume, x(O)= O and x(t)= t.

sYstem.
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6. (a)

Io
A=l o

Io



7.

(b) A single input-single output (SISOI

l-z o ol l-1.l
,(t)=i o-3 oix(t)+i tl"(,)

I o o -4) Lo]
and y(t)=[t z]x(t).

Test the controllability and observability
of this SISO sYstem.

(q.) What is transfer rnatrix and statg
transition matrix ? 10

(b) Compute the state transition matrix

t--r 1l
o=L -i ;) 10

Write short notes on: (ang two) LOx2=2O

0 Design Procedures for Phase lag
compensation

8.

(it)

(iit
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trajectory.


