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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 1 Marks

l.a Write down in detail the necessity of Digital control system design with help of a 3
block diagram. Point out the difference of such control system over conventional
control system.

Answer b or c

b Solve the following difference equation by use of the Z transform method 6

x(k+2) +3:r(k+1)+Zx(k)= g, r(0)= 0 andr(t)= 1

c Define pulse transfer function and derive the overall pulse tran#er function of the 6

system represented by following block diagram.

tlax. marks: 60

Marks

3

Q.no. Module 2

2.a Explain, with proof, how Routh's stability criterion can be extended for discrete time
systems

Answer b or c

b i. Comment on the stability of the system with loop transfer function, 6

GH(z) - --- -ziL 

-. 

using Juq/s stabitity test' ZZ++ZZz+tOZz+32
ii. Determine the stability of the following characteristic equation by using

Routh's stability criterion.

P(z) = z4- r.223l- 0.0722* 0.32 - 0.08 = 0
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(s+1Xs+3)

Calculate the steady stiate errors of unit step, unit ramp and unit parabolic inputs for
the system shown in Figure.

Q.no. Module 3

3.a State Nyquist stability criterion in the Z - Plane.

Answer b or c

b Consider the digital control system shown in figure in the Z plane, design a digital 6
controller such that the dominant closed loop poles have a damping ratio of 0.5 and
a settling time of 2 sec. The sampling period is assumed to be 0.2 sec or T = 0.2.
Obtain the response of the designed digital control system to a unit step. Also obtain
the static velocity enor constant Kv of the system.

c Realize the lead and lag compensators using active electronic components and
compare both using their transfer functions.

Q.no. Module 4 Marks

4.a Draw the state space representation (block diagram representation) of discrete time 3
systems.

Answer b or c

b Derive an expression to obtain transfer function from stiate model. 6

c Obtain a state space representation of the following pulse transfer function system 6
such that the state matrix is diagonal

Y(z) 23 +8zz +\72 +8
u(D=@

Marks

3

Marks

4

Q.no. Module 5

5.a Write the discrete time representation of state models in Observable Canonical
Form (OCF).
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b Obbin tte discrete time #e and qr$rt equation and the pulse ffi ftmclht E

(whaj Ste sn$g period T =-1) of &e tuflowir€

6(s)=ffi=51sib

c Obtain he Cordro$abb Capnicd Fonn (CGF) of the given sbb sp€cs rp&l by E

using bansfurmatkrn matrix.

l::ii,Iill = B :r [;:[f]] + rfl "r,,
y{k)=r2 otlllf]l

Q.no. todub6 tryl€
6.a ffine Confollabilfry and Observabffti br a [near time invariant discrefie time 1

control system?

Arawcr b or c

b conslertp system x(ft * L_) = Gx(k) * Hu(k), Where E

A r 0 1l f, r0lb: [-0.16 -1.| t = hl

. F:* ff:Tffi"#yf""TffiiffTrffiKsuchrhatthesvstemw*rhave
c Consitlerthe system x(k + L) = Gx(k) + Hu(k) y(k) = Cr(k)where 8

'=[l-:t1 "=[l] c=ro1l
Desigr a frrS oderstab obserwr, UB desired eigen values of the observer mafix
are z = 0.5 +i0.5 ,z = 0.5 - j05


