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1 a) Find the even and odd components of the signal x(t) =e % Cos t. [6]

b) Differentiate between the continuous and discrete time signals? [9]

2 a) Obtain the z - transform of the following x(k) = ¥¥_,a" where a is a constant. [7]

b) Obtain the inverse z-transform of the following

Z—3

DX =g Ha -0z ™
g z7'(1-27%)
(i) X(z) = A+z97 [8]

3 a) Draw the magnitude and phase curves of the zero order hold and compare these

curves with those of the ideal low pass-filter. [7]
b) With neat schematic, discuss the sample and hold operations. [8]
4 Obtain a state space representation of the system shown below in figure.4
+
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Uls) o p s(s+1) iy
i 51?“ L A
N Gis)
[15]
Figure.4
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Develop relationship among controllability, observability and transfer function.

Consider a discrete linear discrete - data control system, whose input - output
relation is described by the difference equation y(k+2)+2y(k+ 1)+
y(k) = u(k + 1) + u(k). Test for state controllable and output controllable.

Prove that the bilinear transformation maps the left half of the s-plane into the
unit circle in the z-plane. The transformation z=e*" also maps the left half of the
s-plane into the unit circle in the z-plane. What is the difference between the two
maps?

Determine F(z)| ,_,sr in terms of F(s). Using this result, explain the
relationship between the z-plane and the s-plane.

Explain the design of the digital PID controller and PI controller in the Z-plane.

What are the advantages of digital PID controller over digital Pl or PD
controller?

Control a system, definedby X = Ax + Bu

Y =Cx
where 4= 2 L]B=[].c=01 o

It is desired to have eigenvalues:at -3.0 and -5.0 by using a state feedback control
u = - KX. Determine the -necessary feedback gain matrix k and the control
signal u.
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1 a) Sketch the single sided and double sided spectra of the following signal
x(t)=2Sin(10xt - 7/6). [8]
b) lustrate briefly about the causal systems. [7]

2 a) Given the discrete time system

1 1 1
yU) ——=ylk =1+ 7 ylk—2) = ulk) + zulk -2)

V2

Determine the pulse transfer function. [8]

b) Solve for y(k) the equation y(k) =r(k) —r(k—1) —y(k—1),k =0
r(k) = 1;k even,r(k) = 0; k odd , y(-1)=r(-1)=0 [7]
3 a) What are the advantages offered by digital control? [7]
b) State the sampling theorem. Discuss the principles of signal conversion. [8]
4 a) Enumerate the methods for computation of state transition matrix. [6]

b) Consider the discrete control system represented by the transfer function

14z71
6= G
(1+0.5z71)(1-0.52z71)

Obtain the state space representation in the diagonal form. []

5 Consider the system defined by

(k+1 ((k
o] B | e R I

x,(k + 1)
xq (k)
K)=[1 0 [ !
y(o =11 ol|! )
Determine the condition on a, b, ¢ and d for complete state controllability and
complete observability. [15]
lof2

www.FirstRanker.com



» FirstRanker.com

A Firstranker's choice

www.FirstRanker.com www.FirstRanker.com
Code No: R42021 R 10 Set No. 2
6 Determine the stability of the following characteristic equations by using

suitable tests.
(a) 522z +2=0
(b) 22~0.22°-0.25z + 0.05 = 0

(c) z*-1.72%+1.042°-0.268z + 0.024 = 0 [15]
7 What are PID controllers? Compare its performance with PI controllers and PD

controllers. Explain digital PID controller in detail. [15]
8 A discrete time regulator system has the plant equation

X(e+1) = _21 ‘11] X(k) + [;*] u(k)

Y(k) =1 1]X(k) + 7u(k)
Design a state feedback control algorithm with u(k)=-KX(k) which places the
closed loop characteristic root at +;0.5 [15]
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Discuss about the shifting and scaling operator. [8]
Sketch the following signals (i) ]'[(%) +[[(t—-1)
D) £ = 3u(t) + tu(t) — (¢ — Dult — 1) — 5u(t — 1) 7]

Obtain the inverse Z-transform of the following in the closed form.
_ 0.368z2+40.478z+0.154

(I) Fl - z2(z-1)

.. 2z3+z

(i)  F=r—"es

z+2

(i) Fy == [15]
What do you mean by the problem of aliasing? How to overcome this
problem? [7]
What is meant by zero order hold? Derive the transfer function of zero order
hold device. [8]

Find state model for the following difference equation. Also find its state
transition matrix y(k + 2) +3y(k + 1) + 2y(k) = 5u(k + 1) + 3u(k). [15]

Define controllability and observability of discrete time systems. For the
following system.

Y(z) z'(1+08z71)

U(z) 1+4+13z7140.4z2

Determine whether the system is observable and controllable. [15]
State and explain Jury’s stability test. [8]
Using Jury’s stability criterion find the range of K, for which the characteristic
equation z3 + Kz? + 1.5Kz — (K + 1) = 0 is closed loop stable. [7]
Explain the digital implementation of PI controller and lead lag controller in

detail with suitable diagrams. [15]
Enumerate the design steps for pole placement. [7]
Prove Ackermann’s formula for the determination of the state feedback gain [8]
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1 a) What do you mean by periodic and aperiodic signals with neat sketch? [7]

b) Differentiate between the linear time invariant and causal systems. [8]

2 a) State and prove the following properties/theorems of z-transforms.
(i) Shifting theorem
(if) Complex translation theorem

(iii) Complex differentiation and Partial differentiation theorem. [7]
b) Obtain the z-transform following:
. 1
(1) X(s) = G and
(i)  fO) =e*t? (8]
3 a) With help of diagram explain the successive approximation analog to digital
converter. [8]
b) Explain any two examples of digital control systems. [7]
4 The pulse transfer function of digital control systems is given by
G(z) = 5z
=5 +3z+2
Obtain a state space representation for the system. Find the complete solution
to a unit step input and assume that, the initial conditions are zero. [15]
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5 Derive the necessary condition for the digital control system
X(k+1) =AX(k) + Bu(k)
Y(k) = CX(k) to be controllable. [9]
Examine whether the discrete data system
X(k + 1) = AX(k) + Bu(k)

Y(k) = CX(k)
Where
1 -21,_q1 0 L o
a=ly Sle=lo Sle=lo o
: N [6]
i) State controllable and ii) Observable.
6 Consider the sample -data system shown in Figure 6 and assume its sampling
period is 0.4 Sec. Find the range of K, so that the closed - loop system for
which stable.
_I_
—>g—> Cpe(s) o >
_ T s5(5+2)
Figure.6 [15]
7 a) Explain the steady -state error analysis of continuous - data control and discrete
data control systems. [8]
b) Explain the design.of digital controllers through bilinear transformation. [7]
8 Consider the system defined by
X = Ax + Bu
0 1 o0 0
A=10 0 11]|,B=|0
-1 -5 -6 1
by using the state feedback control u = -Kx, it is desired to have the closed loop
poles at s =-2 £ j 4 and s= -10. Determine the state feedback gain matrix K. [15]
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