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SECTION A
S. No. Marks CO
Q1 Which approach you will opt for trajectory control and why? 4 CcO2
Q.2 Discuss the role of artificial intelligence for adaptive control. 4 COl1
Q3 Write down the cost function for output regulator problem with significance of each weight 4 CO3
matrix.
Q4 Differentiate hard constraint & soft constraint for optimal control approach with
example. 4 co2
Q.5 Present the five practical example for adaptive control approach. 4 CO4
SECTION B
Q.6 Devise the performance index for minimum deviation of state about C with minimun control
effort also consider the final state and final time as felxible and initial state and initial time 10 CO3

as fixed boundaries.

Q.7 Explain MRAC adaptive control schema and discuss the advantage over self-tuning adaptive

10 CO4
control.
Q.8 Given the linear continuous-time system
X[ 10 1 0|X]| |0
X|=|0 0 1 |(|x,[=|0|u
%) 100 =2 =3l ] 1 10 | col
X1
y=[3 4 1]|x,
X3

Check the observability of the system.

Q.9 Sketch a schematic diagram of a speed control system using the following units: 10 CO2
motor, tacho-generator, A/D convertor, digital computer, D/A converter and power
amplifier. Explain the function of each section of the diagram.




SECTION-C

Q.10 | Consider a system with the state equation given below
Xl(t)zxz(tsz[«t):u(t)
Determine optimal u(t) and x(t) such that
t
R i o
PL; J= 5 _I[u t]dt is minimum
Boundary condition are
X(O):[XI(O)XZ(OH :[12}
X(Z)I{Xl(Z)XZ(ZJ] :[OO}
OR 20 C034
Write the Euler-Lagrange equation when Fis given by
(a) F(x, 3,v) = sin 3,
(b) Fle, 3,7) = o333,
(C) F(ﬂ "j' '-:") == ﬂlg B ,5'32,
(d) F(o, B,7) = 298 — 5% + 38a>.
Q.11 A translation mechanical system is given below
— X —
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Frictionless

Form the free body diagram, and select velocity & acceleration of position X, X, as
state variables. Derive the state space model for the selected state variables.
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SECTION A

S. No. Marks CcO
Ql1 Discuss the significance of controllability and observability in designing LQR solution. 4 Ccol1
Q.2 Present the five practical example for optimal control approach. 4 CcO2
Q3 Write down the cost function for state regulator problem with significance of each weight 4 CO3

matrix.
Q4 Give the state and co-state equation derive from Hamiltonian function. 4 CcO3
Q.5 Name the four estimation methods for adaptive control. 4 CO4

SECTION B (Attempt any three question)

Q.6 Design the flow chart of parameter estimation method for adaptive control. 10 CO4
Q.7 Derive the ‘Euler-Lagrange’ equation for a ‘fixed end’ problem 10 CcO2
Q.8 Given the linear continuous-time system
|10 1 0|x| |0
X(=|10 0 1 |x,/=|0|u
X, [0 =1 =2Ix,| [1
% 10 | coil
y=[2 4 1]x,
X3
Check the controllability of the system.
Q.9 Devise the performance index for minimum deviation of state about C with minimun control 10 CO3

effort also consider the final state and time as felxible and initial state and time as fixed




boundaries.

SECTION-C
Q.10 | Consider a system with the state equation given below
%[ t]=2x, ], [t |=ult]
Determine optimal u(t) and x(t) such that
&
PI; J=%_£ u’(t|dt is minimum
Boundary condition are
x0/=[x,(0]x,(0)] =[12]
x[2]=[x,(2]x,(2)] =[0 freeOR 20 C03,4
Find critical curves for the following functions
T
(a) I(x) = /0 [(J!(f))Q — [;{"[t))z} dt, £(0) =0 and x (F) is free.
%
(b) I(x) = /0 [((t))? = («'())?] dt, x(0) =1 and « (§) is free.
Q.11
Derive a state space model for the system shown. The input is fa and the output is z.
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