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_ . B.: (1) Question No.1 is compulsory.
(2) Solve any three from the remaining five questions.
(3) Assume suitable data if necessary and justify the same.

Briefly explain any four :-
(a) PDP of a Random variable
(b) Fractional derivative
(c) N dimensional Random variable
(d) Axiomatic probability
(e) Normal distribution
(f) Hilbert space

20

"7 What do you mean by conditional probability? Explain bayes therom. 10 .
Explain the following (i) mean and variance as applied to one 10
dimensional random variable (ii) covariance and correlation coefficient
as applied to two dimensional random variable.

_, What do you mean by point estimation? ~.rnatis orthogonality principle? 10
With.respect to estimation, explain the concept of innovation vector.
illustrate how kalman filter can be c!escribedas a sequential minimum
mean square estimator. 10

.:. What is a random process? Explain the concept of one dimensional
random walk, sum pror~.:s and identically distributed independent 10
random process.
Differentiate between tile following :-

(i) Stationary process & ergodic process 10
(ii) Wide sense stationary process & strict sense stationary

process

_ Define Rl derivative. Obtain the O.5thderivative of a constant. 10
Obtain ilie transition probability matrix of a typical Gambler's ruin 10
problem.

-::-:--00, short notes on the following :- 20
(a) Central limit therom
(b) Least .square estimation
(c) Markov Process
(d) Binomial distribution
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N.B. : (1) Question No.1 is compulsory.
(2) Attempt any three from the remaining questions.
(3) Assume suitable data if required.

1. Answer the following ;-
(a) Explain intrinsic safety with its significance.
(b) Discuss the tools involved in advanced process automation,
(c) Write objectives of boiler optimisation.
(d) Explain effect of dead time on process performance,

20

2. (a) Select the appropriate control loop configuration for the following input- 10
output relationship -

_ 2 _ 1_
Y - ID + m

1(.) - S2 +5s +1 1(.) O.ls +1 2(5)

_ -3 _ 10_
Y2(S) = 0.5s +1 IDI(.) + 7s +1 ID2(S)

(b) Explain the communication between RTU and MTU with protocol
structure.

3. (a) Design a fieldbus network for HI FF in hazardous area. The distance
between control room ~"d unit is 700 meters. There are 04 devices ~
O'l-Ievel device 02-flow transmitters and o I-Valve positioner.
Discuss the procedure of PLC sizing.(b)

4. (a) The team deternines that a signgle fatality is the most likely consequence
of the incieen.t that SIF is preventing. Due to configuration of plant, area

"is normally occupied and there is no possibility of avoiding hazard.
Demand rate of Hazard is WI' What SIL should be selected? (Userisk
graph method).
D~~::uss Optimisation of Heat Exchanger.
Explain the concept of FISCO and DART.
Discuss architecture and topologies of foundation fieldbus.

10

12

8

10

10

10
10

6. Write short notes on any two ;
(a) VFD 20
(b) Phases involved in safety instrumented system.
(c) Factors to be considered while selecting PLC, DCS and SCADA.
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.B. : (1) Question No.1 is compulsory.
(2) Attempt any three out of remaining five questions.
(3) Assume suitable data if required.

1. Attempt any four 20
(a) Differentiate between linear and non-linear systems.
(b) Define input output stability.
(c) Mention the properties of sliding mode control.
(d) Explain various static non linearities.
(e) Explain passivity and dissipativity.

2. (a) Explain MIMO system linearization by state feedback. 10
(b) Explain Lyapunov stability analysis for an autonomous system. 10

3. (a) Explain the Invariance Principle with its definitions and lemmas. 10
(b) Design a sliding mode control to place the poles of the sliding motion 10

at (-5) using reac,hing law:

x=[O l]x +[O]u
-1 -2 1

4. (a) . Explain describing function analysis. 10
(b) Linearize the system fully or partially using feedback linearization: 10

5. (a) Design tracking control for the following system 10

x=[~ ~ ~]x+[~]u
6 -4 -6 1

[TURNOVER
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(b) Explain bifurcation and its various types.

6. Write notes on (any 2)
(a) Interconnection of passive system.
(b) Back Stepping
(c) High gain observer.
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_~.B. : (1) Questions No.1 is compulsory.
(2) Answer any three from remaining five
(3) Assume suitable data when necessary

a) Explain Fabrication process for HPGE detector
) Explain various modes of multichannel analyser

~ 0) Explain meaning of functional imaging
(d) Explain meaning and working of self powered Neutron Detectors

20

_ ~a) Explain working of multi-channel analyser with block diagram, 10
) Explain Working ofWilkinsonADC with block diagram. What are its advantages 10

and disadvantages?

a) Explain Gatti's sliding scale technique with block diagram. Explain its advantages 10
and disadvantages.

) Explain the set up for timing spectroscopy. 10

'a) Explain various methods used for detection of neutrons 10
) Explain incore and out of core instrumentation used for nuclear reactor 10

. (a) Explain working of Gamma camera with block diagram. 10
) Explain working of Liquid Scintillation counting system with block diagram. 10

Write short notes on any two :- 20
(a) Instrumentation tor accelerators
(b) Charge to Digital convertors and trigger systems for Astrophysics

experiments
(c) Positror, Emission Tomography

'"
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Q. 1. Compulsory. Attempt any 4.
Attempt any three from the remaining.
Assume suitable data. '

Discuss the various combinations of Five stage model of Role used in DIS 5
with respect to presence and absence of an external signal.
Give the various representation methods of Fuzzy relation. 5
Explain the functions of scheduler at all the levels in hierarchical system. 5
Discuss the various types of crossover in GA. Also comment on its impact 5
on acceleration of convergence in GA.
Discuss the Endomorphic system concept in autonomous svstem 5
architecture.

Develop the PN/CPN for a passenger travelling by Monorail. Cover all the activities 14
right from buying a ticket till reaching to the destination. Few :11 the activities are
listed below:

i. A passenger may carry a SMART card.
ii. Consider all possible safety interlocks.
m, Passenger may buy a ticket for X station but get down at Y station. In this

case the passenger has to pay for remaining amount if Y station is after X
station.

iv. In case ofloss of token passenger has to report to the station master.
v. In case of return ticket the system returns the token.
vi. Other necessary conditions if any.
Vll. State the assumptions clearly.

Explain the main tasks of coordination level I1a or Ilb in the hierarchy of
autonomous controller.

6

Show the closed loop structural analogy with situation assessment and state
estimation in AI planning system.
Discuss in detail the behavior generation block ofRCS 4.

10

10

Discuss the autcuomous system generation methodology along with its phases 10
Describe the control system architecture of RCS-3 along with the tasks to be carried 10
out at level J -7.

Develop the Fuzzy Logic based environment control in horticulture and gardening. 20
State the assumptions clearly.

lJ.

~tate with example how the GA steps help in obtaining a global solution in 10
optimization problem
Describe the various signal functions ofNN. 10
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