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I nstructions to thé candidates’:

1)
2)
3)
4)
5)

Q1) a)

b)

Q2) a)
b)

SolveQ1 or Q2/Q3 or Q4, Q5 or Q6, Q7 or Q8.
Figurkes to'the right indicate full marks.

Neat diagrams must be drawn wherever necescary.
Assumesuitable additional data, if necessary.
Use o’ a non-programmable calculator is allowed.

Clearly explain the following termss [6]
1)  Physical variables,

1)  Phase variables and

ii) Canonical variables

A feedback system is gharacterized by the closed loop transfer function

Y(S) 1
U(s) s +7s +14s+38
Obtain a state space model in phase variable form. (6]

Determine the expresgion for the solution of homogeneous state gquation.
[6]

OR
Define the State transition matrix. Write its propgrties. [4]

What are the different methods to find State fransitiof rhatrix? Explain
any one method in detail. [6]

Consider a control system with state mogdel
0 0
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Compute the state transition matrix. Also find the solution of state. [8]
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Q3) a) Explain what is the pole placenient technique with the help of
transformation matrix method. [4]

b) Define controllability. Explairr with a suitable example, how the

controllability of a system canbe checked? [4]
c) Consider the system x =Ax-+ Bu; [10]
y = CX
Iy 2-00 2
Where A={3 ~~'1 1; B=[1;C=[0 0 1J;
072 0 1

Design astate observer to place the observer polés’at s = -3 + |1;
=-3-J1 and s= 4.

OR
Q4) a) Explain the pole placement technique with diré¢t substitution method. [4]

b) WDiscuss the effect of pole zero canegllation on the controllability and the

observability of the system. [6]
c) Examine the observability of the'system [8]
X= Ax+ Bu;
Y =CX
0 1 0 0
Where A=10 0 Ay; B=[0[;C=[3 4 1]
0 —2y2 1
Q5) a) State and explain sampling theorem. [4]
b) Explain the stability analysis of closed loop system 1n z-plane using Jury’s
test. [6]
c) Consider the system whose c¢haractéristic equation is
F (2 =22+ 72+ 10Z + 4z + 1 Comnienf on stability. [7]
OR
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Q6) a)

b)

Q7) a)
b)

Q8) a)
b)

State and explain digital control system. Also write it’s advantages and
limitations. [4]

Explain mapping between s-plang-and z-plane. [6]

Determine the range of K, usingJury’s stability analysis for which sampled
data control system described by polynomial [7]

Q(2) = 2 + (0.368K71.368)Z +(0.368+0.264K) is stable.

Define andexplainsliding mode control. [9]
Explain Gain scheduling adaptive control strategy with proper block
diagram. [6]
Statednd éxplain the linear quadratic regulator. problef, [6]
OR
Exptain the adaptive control and its various schenies. [5]
Wihat is chattering and how: it is attenuated? [6]
Draw and explain Model Referenc€ A daptive Control. [6]
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