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B.E. (Electrical)
DIGITALCONTROLSYSTEMS
(403150) (2008 Course) (Elective-1V) (Semester-I1)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1)  Answer three questions from each section.

2) Answers to the two sections should be written in separate books.

3) Use of electronic pocket calculator is allowed.

4) Figures to the right indicate full marks.

SECTION-I

Q1) a) Explain the block diagram of sampled data control systems. [8]
b) Determine whether the following systems are time invariant or not.  [8]
i)  Y(n)=e»
i) Y(n)=Xmn)+3un+1)
i) Y(n)=1/3 [X(n) +X(n—1)+ X(n—2)]
iv)  Y(¢)=X(#)

OR
02) a) Explain Sampling theorem. What are the practical aspects of selection of
sampling rate? 8]
b) Check the linearity [8]

) Y(n)=3X(n)+5

i)  Y(n)= X(n) cos wpn

i) Y(n)=X(n)Xn-1)+X(n+1)
iv) Y(n)=X(2-n)

03) a) State and prove initial and final value theorems. [6]
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b) Find the initial value of a sequence that has the z transform [4]

F(z)=z/(z - 1)?

c) Find the final value of a sequence that has the z transform [4]

F(z) =z%/z> -1
d) Obtain z-transform of [4]

£ e
OR

04) a) What are the three methods to find inverse z-transform and explain how
z-transform is used to solve difference equation. [6]
b) Obtain inverse z-transform [12]

) Xz)=QzZ+2)/(z-2Pz-1)

i) X(z)=0+z"'-z?)/(1-z")use inversion integral method.

05) a) Explain following methods of discretization [8]
i)  ZOH equivalence
ii) Pole zero mapping

i) Bilinear transformation

b) Check for stability using Jury’s test [8]
F(z)=2z+7z22+ 1022+ 4z + 1
OR
06) a) Explain the construction of root locus for LTI DT systems. [8]
b) Explain the mapping of s-plane to z-plane. [8]
SECTION-II
Q7) a) Discussthe various methods used for STM from the given state difference
equation
X (k+1) = G X(K) +H u(k) 8]
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b) Obtain STM of the difference equation

o0 1],
X(k+1) =G X(k)+Hu(k) where &= 02 1174

. . 1
Also find its solution if X(0) = [1] [8]
OR
08) a) Explain discretization of continuous time state space equation [8]
X°=Ax + Bu
Y =Cx+Du

b) For the discrete time control system represented by the state space model

X(k+1):[_02 _2:|X(k)+[ﬂu(k);

Y(k)=[1 0] X(k), Determine Pulse Transfer Function Y(z)/ U(z). [8]

09) a) Whatis principle of Duality? Explain the effect of pole-zero cancellation

on Controllability and observability. [6]
b) Given [10]
01 01 0 1
X(k+)=|03 -01 -0.2|X(K)+|1|uk). , 4
0 0 -03 o]

Y(k)=1[10 1] X(k).
Determine Controllability and observability of the system.
OR
Q10) a) Explain Full Order Observer with proper block diagram. [6]

b) Using state feedback gain matrix, design pole placement for the system
having

0 016 0 o .
G= [ 1 -1 ]; H= [1]; C=[0 1] so that desired eigen values of matrix
arez, =0.5+;0.5andz =0.5-;0.5. [10]
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Q11) a) Explain stepper motor control with proper block diagram. [8]
b) Consider the system defined by [10]
2
G(2) = Y(z)  4z°-3z+05

U(z2) Z2+72-z-075

Obtain state space representation for this system in controllable canonical
form.

OR

Q12) a) Draw a neat block diagram of digital temperature control scheme and
explain the function of each block. [8]

b) Consider the pulse transfer function of discrete time system given as

Y(2) by Z"+b zZ"'+--h,
UGz Z"+a 2"'+a,z"2+--a,

Determine its diagonal and Jordan Canonical form. [10]
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