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PART A
Answer any two full questions, each carries 15 marks. Marks

1 a) Describe the working of a sample and hold circuit and using suitable timing  (9)
diagram explain about aperture time and hold-mode droop.

b) Derive the expression for transfer function of a first order hold system. (6)

2 a) Explain the concept of digital control system using a step motor control. (5)

b) Explain the mathematical modelling of the sampling process. Also plot the (10)

amplitude spectrum of the sampling process.

3 a) Find the inverse z transform of X(z) (7
_(z+2)z
X(z) G- 1)

b) Find the solution of the following difference equation: (8)

x(k+2)—13x(k+ 1) + 04x(k) = u(k)
With x(0)=x(1) = 0 and x(k) = 0 for all k<0

(1 k=012...
ulke) = {G k<0
PART B
Answer any two full questions, each carries 15 marks.

4 a) Obtain the pulse transfer function of the given closed loop system (6)
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b) Examine the stability of the following characteristic equation 9)

P(z) =z*—-1.22z3+0.07224+03z—0.08=0

5 a) Determine the pulse transfer function for the closed loop system for a sampling time of  (15)
Z

T=1 sec. System transfer functions are G, (s) = ﬁ and G (s) = Gp(z) = P
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Find the root locus diagram for the system and obtain the close loop poles
corresponding to K=2.

0.8647Kz
¢ = Tz —01353)

Define gain margin and phase margin?

PART C
Answer any two full questions, each carries 20 marks.
Obtain the state equation and output equation for the system in observable

canonical form:

Y(z) 2z7'+5z?%2-2z7°
U(z) 1—-5z71-2z72462z73

Draw the state diagram representation of a linear time invariant discrete time
control system and various matrices in the representation. Also prove the non-
uniqueness of this representation

Obtain the state transition matrix of the following discrete time system
xy(k + 1)] 7 o 1 [xl(k)} 1

[xz(k +Dl ™ 016 _il i) T [] w0

xl(k)}

x2 (k)

Convert the below discrete state equation to transfer function

[xltk + 1)] [0, Y] [?Eg] + 9w

xl(k)}
x5 (k)

Determine whether the system is completely state controllable, output

v =11 o

xs(k+1)

vy =01 1]

controllable and observable

v B A e B HETC

xl(k)}
x5 (k)

List the procedure for designing a state regulator using pole placement method for

vy =01 1]

a digital control system
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