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“Note:
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ThlS questron pdper cont;uns two parts A and B fi -----
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Part B consists of 5 Units. Amwer any one full questlon from each unit. Each
question carries 10 marks and may have a, b, ¢ as sub questions.

Part- A (25 Marks)

What is a pulse transfer function? [2]
Discuss in brief the mapping between s-plane and z-plane. [3]
Write down the properties of state transition matrix. [2]
State the conditions for the system to be state controllable and observable. [3]
What is bijlinear transformation? A e
What aré thé:advantages: of‘dead beat controI" BT <[3]:
What are lag — lead compensators. [2]
What are primary strips? (3]
What are the necessary and sufficient conditions for designing a state feedback controller
through pole placement? (2]
Write the. Ackermann’s formula. . 2Bt 3]

Part-B (50 Marks)

Given the Z-transforms
-1
z

X &= Das 1321 + 0.42°%)

Determine the initial and final values of x (k). Also find x (k ), in a closed form.

State and explain the sampling theorem. [5+5]
OR

State the limitations of Z- Transfmms

Obtain the :z-transform of"

D f) = i) f(t):e—“‘sinwt:”' T [545]

Explain the concept of controllability and observability of discrete time control system.
Derive necessary conditions to be satisfied for system to be controllable. [5+5]
OR -
The pulSe transfer function of digital controf.system is given-by
5z
G(z) = —5———=
) z2+2z+2

Obtain a state space representation for the system.
Obtain the state transition matrix for the above system. [5+5]
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Using Jury § stability critérion find the rafigg’of K, for Whl(}h the characterlstw equatlon
7’ + Kz*+1'5 Kz — (K1) =0 is closed'Toop stable, =™ ==’

Write short notes on complementary strips. [6+4]
OR

Explain in brief the Routh Stability Criterion.

Explain the stability analysis of the closed loop system. - [545]

Explain the design procedure of digital PID ¢ontrollers.

Explain assumption considered to design digital controllers through deadbeat response

method. [5+5]
OR

Consider. the single input digital control system

i Xy = [_02 ] X)) + [0] u(k')‘ B

Determine the state feedback matrix K such that the state feedback u(k) = - KX(k),
places the closed loop system poles at 0.3 £j0.3. [10]

Explam how reduced order observat1on is different frorn minimum order observatlon

[5+5]
OR
State the salient steps involved in the design of state feedback controller through pole
placement w1th a sult'lble example oy o [10]
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