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Explain about the shifting and scaling operator.
Discuss briefly about the linear time invariant and causal systems.

Write the mapping points between S-Plane and Z-plane.
Find the z-transform of (i) unit step (i) f(t)=t e™

Explain about the weighted resistor 3 bit D/A converte
Explain any examples of data control systems?

What are the methods for computation of state t@n matrix. Explain any
one method?
A discrete time system is described by the differential equation y(k + 2) +

5y(k + 1) + 6y(k) = 4U (k) assumi initigl conditions are
y(0)=1,y(1)=0, T =1 sec. Find transition matrix.

Explain the Duality betweey contr ity and observability.
Consider that a digital coptro is described by the state equation.
x(k+1) =Ax(k) + %
Where
1 -2_0 1 0
A=]3 , —1 1], Determine the controllability of the
-1 0 1
system.

stant damping ratio loci
plain the stability conditions of closed loop systems in the Z over in the S-
lane.

Ex %ollowing mapping between the S-Plane and the Z-Plane.
‘(Xm strips and complementary Strips  (ii) Constant frequency loci
I
X

Write the transient response specifications?
Explain the design procedure in the w-plane?

Discuss the necessary conditions for design of state feedback controller
through pole placement?
Explain about the state observers?
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1 Explain in detail about the periodic and nonperiodic signals with a neat sketch?

2 a) Solve the following difference equation
y(k +2) +3y(k + 1) + 2y(k) = 0;y(=1) = =, y(-2) ==
b) Obtain the z transform of f(t) = e™%

€)  Find the inverse z-transform of F(Z2) = !

Z(Z-0.2)

3 a) State and prove the sampling theorem?
b) Derive transfer functions for the following data hold ci
(1) Zero order hold circuit (i1) First order hold cirewit

4 a) Write the controllable and diagonal canonical fo@
b) Consider a discrete linear data control systemfi, wh nput-output relation is
described by the difference equation yik + y(k+ 1)+ y(k) = u(k)

initial conditions are x(0) = 0 and =1 Test the state controllable and
observable canonical forms?
5 a) Explain the concepts of cofiggol k)l@nd observability.
b) Investigate the controllabili servability of the digital system.
x(k+1) = [‘01 Yut)y and (o =1 11x(k)

atien coupled with routh stability criterion?
rete time unity feedback control system (T=1 sec) whose open
er function is given by

loop e
% Clp) = K(0.3679Z + 0.2642)
‘in @) =7 03679@ -1
a

b) Consider$iie d

ne the range of K for stability by use of the Jury stability test.

iscuss about the response of a linear time invariant discrete time system to a
sinusoidal input?
b) Consider the system defined by x(kT) = u(kT) + ax((k — 1T), 0<a<1
Where u(kT) is the input and x(kT) the output. Obtain the steady state output
X(KT), when the input u(kT) is the sampled sinusoidal.

8 Derive the necessary and sufficient conditions for design of state feedback
controller through pole placement?
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Discuss in detail about the continuous and discrete time signals with neat [15]
sketches?
Obtain the Z-transform of the following [8]
(i) x()= %(1 —e %y (i) x(t) = t?e~* where ‘a’ is constant
Consider x(z) where x(z) = #Z_l) obtain the inverse Z-transform of [7]
x(2).
What are the various types of analog to digital converters” lain successive [8]
approximation type analog to digital converters with gleatschematic diagram?
Describe the sample and hold operations? [7]
Write the state transition matrix and its prop, eO [7]
Obtain the state transition matrix of the followingdiscrete time system [8]
x(k + 1) = Gx(k) + Hu(k) .
y(k) = Cx(k)
Where @
10 1 it
G= [—2 —2]’H - [1]
Explain the test for contrellabifity and observability. [7]
Given the system [8]
X (k+1)=Ax
y(k)=c x(k
1 et _
Where A _3],3 = [2],C =[1 1]
Detergfi tate controllability of the system.
tefand explain the jury stability test. [8]

sifig Jury’s stability criterion find the range of K, for which the characteristic [7]
equation z3 + Kz2 + 1.5Kz — (K + 1) = 0 is closed loop stable.
Explain the relation between the bilinear transformation and the w plane? [7]
Discuss the review of phase lag, lead and lag-lead compensator? [8]
Explain the sufficient conditions for design of state feedback controller through [7]
pole placement?
Derive the ackerman’s formula? [8]
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1 a) Explain about the discrete time signals with a neat sketch?
b) Describe about the nonperiodic signals with a neat sketch?

2 a) State and prove the following Z-Transform theorems
(i) Shifting theorem (left & right) (ii) Initial value theorem
(iii) Final value theorem
b) Find the Z-transform of the following

(i) f(t) = e “sinwt (i) f(s

s+2)

3 a) What are the advantages of sampling procesgfifi ¢ | systems?
b) Explain any two types of digital to analog covergers with a neat circuit?

b) Consider the following system.
Yo ___ z
U(Z) Z2+1.3Z

Obtain the state space r(@ jon forms of controllable and observable

4 a) What are the state space represent@&ms’and explain them.

canonical forms.

|tion for the digital control system
K)

be observable.

the discrete data system

x(k+1) = [_02 _12] x(k) + [_11] w(k)

.
x y(k) =[1 0]x(k)
ate controllable (ii) output controllable and (iii) observable.

6 a) WDiscuss the stability analysis of discrete control system using (i) Routh stability
criteria (i) Bilinear transformation
b) Using Jury’s stability criterion, determine the stability of the following discrete
time systems
(i) z2+33z24+4z+08=0 (i) 22— 1122 -01z+02=0

5 a) Derivethen
X(K+1) =
Ckk)=D

b) Exami
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Explain about the digital PID controllers with neat sketch? [10]

Consider the transfer function system shown. The sampling period T is
assumed to be 0.1 sec. obtain G(w).

|O
iR
S+ 10
[5]
Explain the concept of state feedback controllers? 5]
Consider the system x(k + 1) = Gx(k) + Hu(k)
17T 0 1 10
6={_p16 —oH =1
Determine a suitable state feedback gain matrix h that the system will
have the closed loop poles at z = 0.5 + ;0.
[10]
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