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Instructions to the candidoies :
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3)
4)

Q1) a)

b)

02) a)

b)

Salve 91 or 02, O3 or 04, Q5 or Q6, Q7 or Q8.
Figures to the right indicate full marks.
Neat diagrams must be drawn wherever necessary.

Assumre suitable data, if necessary.

Define the terms : [10]
1)  State

1)  State variables

i) State vector

iv) State space

v)  State equation

Define state transition matrix and its properties. Also derive the state
transition matrix by Lapiace transform. i8]

OR

3
For a given syst¢em A4 :[ 0 3] , x(0)=[10]" Obtairt STM & find its

solution. [8]

. Y(S) 3x” = Vs
Consider the system defined by U(s) 75 6s 115 —6

State space representation in Controllable canpnical form & Observable
canonical form. [10]

Determine

PT.O.



Q3) a)

b)

04) a)

b)

05) a)

b)

06) a)

b)

Q7) a)

b)

08) a)

b)

State and Explain Gilbert’s tests for controllability and observability with
suitable example. [8]

0 1 1
A system is described by x(#} :[ . 7] x—i—[l]u () =[1 -1] x,

Verity its Duality theorem. [9]
OR

Explain the con¢ept ot State observers? Design a full order state observer

with diagram: [8]
1

—0.16  —1

suitable state feedback gain matrix K such that system will have the close
loop polesat S1 =0.5 +30.5, S2 = 0.5 0.5. [9]

0
Consifefsystem'defined by x(¢) = [ ]x o 1 [l]u Determine the

Shew’how mapping of left half of S-plane is done¢ into the Z plane with

stable and unstable Region with proper diagrams. [8]
Define sampling & reconstruction process-and Explain the Shannon’s
Sampling theorem. [10]
OR
Explain in detail basic building bleeks of discrete time control system
and State advantages of digital conrol system. [8]
Determine stability of systempusing Bilinear Transformation whose
characteristic polynemiel is,Z°~1.3Z? — 0.08Z + 0.24 = 0. [10]

Describe a self-tuning regulator with suitable block-diagram and Listout

the properties of slidingmode control. [8]

Explain in details the'terms, variable structure control, sliding phase,

reaching phase and chattering with suitable diagram. [9]
OR

If the system is given by X = Ax + Bu and sliding/surface is given by
s = Sx, prove that the closed loop system fbtained-by applying the

equivalent control is X = (I —B(SB)"'S)4x. [8]
Explain the concept of sliding mode control-dnd Draw block diagram of
Model Reference Adaptive Control scheme and explain it. [9]
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