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Q.P.Code:13429
(3 Hours) [ Total Marks: 100
N.B.: 1) Question No. 1 is compulsory.
2) Attempt any three questions from the remaining questions.
3) Figures to the right indicate full marks.
4) Assume suitable data if necessary.
Q1. Answer any four from the following: 20

(a) Obtain state space representation of the following system in controllable canonical form

Y(z) -2z3+42z%-2z+2

R@) z3+zz—z—%

%) Obtain the image of the shaded region in the z plane.

1<) What is a pulse transfer function? A first order discrete time LTI system is represented by the

state model

-aT

x(k +1)=e x(k)+ u (k)

y(k) = x(k)
Ofezn its pulse transfer function.
{d) Define contrbllabil_ity,. stabilizability, obscrvab;ility and detectability
‘2! Explain 1-DOF (degree of freedom) and 2-DOF feedback controller.

Turn Qver

C2DF5C445B501E99B5 l TE9C32BCS5F5DB




- " Q.P.Code:13429

Q2. (a) Find the pulse transfer function of the following system using sampled signal flow graph

approach. 10
+
] C(s)
ro | 9@ * G 3 ==

H(s) |*

(b) Explain how an analog signal can be reconstructed from the sampled data using

extrapolation? Derive the transfer function of first order hold. - 10

Q3. (a) Check if all the roots of the following characteristic equations lie within the unit circle in

10

the plane:
z* — 136823 + 0.42% +0.08z + 0.002 = 0

{(b) Consider the discrete time LTI system

[x(k+1)] [ 0 1%, (k)]

lkvn) |02 —1flx0)]

i. Obtain the state transition matrix

[x,(0)]1 [1]
ii. Find the solution to the state equation for initial condition lx it )J ® I.l_l
2

iii. From the nature of the solution, comment whether the unforced system is stable or

unstable. :

Turn Qver
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Q4. (a) A discrete time regulator system has the plant 10
541 2 -1 - 4] "
X + = ) o +
| SN e Fl

YOO =1 t)x(k) + Tu(k)

Design a state feedback control algorithm u (k) = - kx (k) which places the closed loop

1
characteristics roots at + j —

(b) Define static position, velocity and acceleration error coefficient for a discrete time LTI

system and find the steady state error for step, ramp and parabolic input for a unity feedback

system characterized by the open loop transfer function

oG (z) = 0:2385(2 + 0.8760)
T G- D = 02649)

The sampling period is T=0.2 sec. 10

Q5. (a) What do you mean by internal stability? How is it different from bounded input bounded

output (BIBO) stability? For the system shown in the block diagram:

- To

-

™ + £ G €2 y
Te

. . o 1 1.5z-1
Determine the internal stability if G = —— ang Gc = 1 10
_— Z—

Turn Over
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(b) A PID controller is described by the following relation between input e(t) and output u(t):

10

f

1 de (1)
u(t) = kp e(t) + 'T—'Ie(t)d! % ide "';t—
i 0

Using the trapezoidal rule for integration and backward-difference approximation for the

derivative, obtain the difference equation model of the PID algorithm. . Also obtain the

transfer function U (z)/ E (z)

Q6. (a) Consider system defined by continuous time state and output equations
x(t) = Ax(t) + Bu(t)
y(t) = Cx(t) + Du(t)

If this system is sampled at T sec, derive its discrete time equivalent. Assume hold to be

zero order, 10

(b) Design a full order state observer so that observer poles are located at - 0.2 and - 0.4 for the

system 10

" 1_ro 1] fol .
x( +)—ll 0Jx(k)+tlJu()

-

y(k) =10 1]x(k)
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Duration: 03 Hours,

Marks assigned to each question are stated against each qu

estion. - :
Iastructions to the candidates if any:-

N.B. (1) Question No. 1 is compulsory.

‘Explain any Four

b) Explain the role of Desiggé;
¢) Describe Junction box. sc&dulmg
d) Explain types of Temi e
€) Electronic loop diagram.

10

10

10

10

10

10

10

(ANY TWO)

)_»féiivantages of using soﬂ,‘iware packages for documentation,

“g, commissioning and calibration in general.
is HMI? Explain the importance o

20

_ f 5Fmphics in process control
l!dusu‘;r Prepare graphical user interface template.

A

|
A ok ok ok s e
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2
Q4.
a) Explain the general selection criteria for transducers. - Fa L UQEMI).(S]
1 bi }Check if the given actuator works satisfactorily ; S i 5 [lOmarks]
C Type: FTO P E s
Packing: Teflon V-ring 8 L
Ky= -0.16 for opening it AT >
= -1.0  forclosing o
Seat diameter: 0.5” ‘ T
Fluid pressure:40 — 20 psig. for opemng C x il
i. 50-10psig - fqrclpsm_g s 2 3 '
Diagram area: 69” square - _
Spring rate available: - 275/370/460
Air pressure: * PSR 1Spsig -
: 'Wtitcshortgdfeoﬁ P fo S s X
a) PhasesofEleatrmLc product cfemgx ‘\ Y2 [10marks) ]‘
. System\engmeeqng SO ) [10marks]
= \‘; 4 ," : < ‘
Explam thc concep;omelmbﬂuy with the terms MTTF, MTTR and MTBF [10marks] ;.
E: \yi_th meﬂ:_oﬂs',of;reducing control valve noise. [10marks] :
) ’ . | =
t
1
= % At !;
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[ cesas

(3 Hours)

MN.B: (1) Question No. 1 is compulsory.
(2) Attempt any Three questions from remaining.
(3) Figures to the right indicate full marks.

‘ 1. /snswer the following;-

(2) What are the most favorable sites for mstailmg of 1d-furbine
(5) Explain depletion region and barrier voltage w.r.t. PV Ce (gt
(<) Differentiate between forced and 1nduce¢d¥aught fansr '
(d) Discuss why?
i) The nuclear reactor has to be of brltwai §lZﬂr
ii) Kaplan turbines are used fgﬂgm( heads T

2. (a) Explain the following terms:~

1) Shell, 2) Grate, 3) Furnacs, @Momtlgg, S)Accessoms

(b) Explain the Water tube nnd Fqu tllﬁ‘;*bmier ‘\{ﬂth Hﬁat‘sketch a nd :
mention the apphcatmns«.) e

3. (a) With help of schematw diagram,\explalm ' twe\épﬂ pasﬁwe,*sdarh&atmg system,
(b) With a neat dzagram ‘

expﬁam : pumped\s:tpfagé and staraget reservmr
Hydro power ;;Ian‘ts, :

4. (a) Draw the scheman; Noﬁa Nucfear puw&r statmlrmdte)“cp!ém
(b) Usmg Betz’ smodelbf wmd tm'bm“e,, ‘en&euthe express«xon for power extracted
frsm Wmd What is- ﬂlquax;mum theai'eﬁcal power that can be extracted and

=,

under Wﬁa cbs;dmon‘?_ g

5. '(a) Coggpare thqvan us ew;r_glgnfsbn the basxs of operating cost,
~ initial cost, efﬁcfcnc milﬁtenan@e cost and availability of source of power.

s - ' *(b) Explaih the ”Wc)rkmg of Gas "gawﬁr plant with neat sketch.

ﬁ

&= 6. ‘Wrgte Short note-on: Anx&’otxr)‘
(o) Geothennalenergx_ :
- __(!Q}I-fycli*{',nlogy.\~

(d}lmpoﬂgnc_e pf Mﬁderatoréz‘:d Control rqu in Nuclear reactor.

Ce} Role of DCS in- Thex:thal Power Plant. |

t#*t*##?***tt**t#t**
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T5228 /T1801 5)FIBER OPTIC INSTRUMENTATION .
Q.P. Code :13027

G Hours) |  [Total Marks: 80]

NB. (1) Question No.1is compulsory. ‘
(2) Attempt any three from the remaining questions. :
(3) Assume suitable data wherever required and state the assumptions.

1. Answer the following (any four):- AN PRl i g : \[‘2'0] -
a. What are different types of mechanical !msahgnments? TR S
b. Explain the term splice and what are the dlfferent losses occutreddue to u'?
c. Write the concept of optical amplifier,
d. What are the reliability considerations of optical detectors‘?
e. Differentiate between smgle mode and mu!timodc 2

2. a) Explain in detail Outsxdc vapourphase qeposntmn method of ﬁber [10]

fabrication.

b) What is populatxon mversmn? Ecscnbe fabry perot lascr dJode [10]

3. a)Explaint thc method of measunng pressure and tempmture usmg fiber optic.  [10]
b) What is fiber Bragg gratmgs" Descnbe dmdlsmbuted opncal fiber sensing

techmque w:th neat dlagram SR I [10]

-a)Explam the Beam. Splltter “ 2 i [10]

b) How the Measurement ofattcnnatwn usmg cut-back method is [10]
ac.h1eved in opncal ﬁber‘? _ RN EK 1

-S a) Wme down the vanous laser applications in industry and explain any one. [10]

b}G.lve the c!assmcatwn of transmission characteristics of fiber in detail [10]
Wn‘tashort notcs ad oS ; : [20] 4

; ~a. Controlled ﬁ'acture technique

Be "b Electromagnetic Radiation

~ ¢. Active and passive remote sensing

d. “Holography technique and its applications
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