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Answer all six questions. Part'a' of each question is compulsory.

Answer either part 'b' or part'c' of each question

Q.no. Module I
l'a Explain series programming technique of discrete time systems

Answer b or c

b Realize the pulse transfer function of a digital plD controller

" 
Solve the difference equation

x(k+2) -1.358x(k+1) + 0.368x(k) = 0.368u(k+1)+0.2Ga2u(k)

where x(k) = 9 for k<0. The input function u(k) is given by u(k) = g por.

k < 0 and u(01 = 1,u(1)=Q.2142,u(21=9.2142,u(k)=e for k=3,4,5,-...

Q.no. ilodule 2

2'a Explain stability analysis of a discrete time system using modified Routh
stabilig Griteria.

Answer b orc
6 Find static error coefficients of a discrete time system with pulse

transform function given by G(z) = ffi

" 
Determine the pulse transfer function of the system shown in figure
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Q.no. Module 3

3.a Explain the efbct of sampling period on transient response specifications.

Answer b or c

b Design a digital controller for the system shown in figure using root locus 6

method to meet the following specifications

a) velocity error constart,ky = $' b) peak overshoot to unit step

input 315% c) Settling Time (Ts 3 5sec ) Assume T=0.2sec

c Explain the design procedure foi a lead compensator based on frequency response

approach for discrete time system.

Q.no. Module 4

4.a Obtain the transfer function of a discrete time system from state model

Answer b or c

6 Derive an expression for diagonal canonical form of state space 6

representation of discrete time system

" 
Obtain two different canonical state space representation of the following system 6

transfer function

Y(z) 
=423 

-121+I3z-7
U(") (z-l)'(z -2)

Q.no. Module 5 Marks

5.a lllustrate the method of obtaining state model in controllable canonicalform using 4

transformation matrix

Answer b or c

b Obtain the state transition matix for the following system

x(k+1)=Gx(k)+Hu(k)

i(k) = c x(k)

r0 tlvytrnu= l,_Z _31

c Obtain a discrete time representation of the following continuous time state space

equation

f=[a+Bu
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