Paper / Subject Code: 41121 / Engmeermg Mathhmatlcs-lv &
QF\ Sem- l’\}, lNS’t‘, C*‘lo\qv‘i ')e_c, WO-B ;;;5;
ation: 3 Hours Max,»Marks 8@ “
(1) Question No. 1 is COMPULSORS &F 4
(2) Answer ANY THREE questi ns ﬁ'o- QJ to Q 6 ? ;.?;'-_:l-‘ ; *:g* J : :‘
.-'ir ) Use of Statistical Tables pe{ﬁitted ; P & & P
) Figures to right indicate l‘lﬂf’ marks ! N :& h & R
-1 a. Evaluate the lnt@al J' dz,‘whergs* 5. ,,% K
'(z +1) 62,2 ) :
Cis the cu'cle 1z =" "
b. A raﬁdom }:anable X has :th'é d1stn'%ut10n O
S X &1 s 4Fs g 4
& PR)E ok 3k Sk 7k 9% 1k 13k s S
F1nd )k i), 9(3<x§5) _;:-fe’%.:i' K <
f¢- Shéw that the vectors V; =(1,2 4L,,V2 =(2, —I 3) 5 &
'._ .Q“*’ amd V3 =<‘{0 1 2L~§fe llneaﬂy md.gpendent g; ,ﬂﬁ»
' d. Find Rank comelatlomtoeﬁic;ent for the S 5
followmg da,l:a ¥ P
* Xae 1207 rasf 22 L7 30
x5 113 119 117 ,1 15 & 121

a.f Fmd usual mher product between t;wo veq@rs 6
" (2,-8, 1) and (3, 4, -5). Find norm of each
vectors ami *ma-r-lfyr Cauchy Schwarz mequahty

Ir. Fmd tlhe Extr,emal ofz T

e 'I_‘hé following tabler«gwes datéi concemmg the savings bank 8
‘ -ﬁéposﬂs (X) in lakhs and number of strikes and lockouts(Y)
- over a period of 7 years. Gfalculate{hc correlation
ke coefficient and the regression lmbs
' X |51]54155][59165][60 [70
Y [38]44(33]36(33]23]10

' 4
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Que. 3 a.

‘-__»\mdmau;'xg the regxon of convergence

-

Que.5 a.

eFmd k mean afnd variance.

Maths

Paper / Subject Code: 41121/ Engineering Mathematics-1V'

e N
Show that the V = {Cx y)] x= 7y} is. a subsp‘ace _ﬁj;f--?'*ﬁ
of R?,
The weekly wages;"“of 1000 work‘znen are norma,ﬁy 6
distributed around a mean of Rs 70 apd
standard dewatmn Rs 5 O
Estimate the number of workers whose Weekly
wages willbe <" -
(i) be:t‘ween 69 and 72 (u) ‘more than 75 .-

S

Obta:[n all posmble Taylor and Laljrent senes 8

expansmns abouth—O for the functmn pe ;‘._{:\«."

By msmg C»auchy res1due theorem evaluate "6 __
§C S ——d7 where' is a ctpcle |z[ ) &

(Z 6)

L

A contmuous random variable X has a -6

el

By
by

f(x) =kx’e “", X320 probablhty densufy functlon e

Usmg Rayle:lgh Ritz method find apprommate 8
soLuuon for the extremal of : -

7 (y’2 -4y +2x2y)dx ,¥(0)= L Y(l) =0,

Ten students got. “the foﬂowmg percentage of 6
mai‘ks in. matheliaatlcs and statistics

178 36 98 25 75 82 90|62 ]65|39

Stats |84 '?45'1 9T °60 6862863853147
Calculate the coefﬁment of correlation.

'Usmg l’ram 8chm1dt process construct an 6

- orthonormal basis of R® for

$={(3,0,4) (-1,0, 7) (2,9,11)}

. Reduce qu_éidratic form 8
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by congruent tragd‘ormaﬁ’on Obtmn ‘J
transformation applied.in the reductloﬁ?* and -
Find the rank;ﬁndex@md class valu@’» ;‘“*

a. Find the curve ogﬁvhmh, t‘ﬁe funghonal
et hizxy} dx wm% y(O) 0, y(l) 1is
exteral _;_._f Y o

c.. vad a smga‘far vgilue deé“omposfhon qf-':.-""the

‘

iy

i g et k!
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cars, whlch they hlres nut day by

- day. The ‘numbet of dem,aﬁds for a car on each day

- distributed as a Po:sson»wanate ‘with mean 1.5, C@culate
the proportion-of days:on whxc& (1) nema.er car J.smsed (n;
sgm’e demaﬁki’s are rsﬁ:l ed. &
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Paper / Subject Code: 41122/ Txansducers II

—

Sz rlﬂ:NS'T/SEM e - Q»OLB/D&C‘- 23

[Time: Three Hours] : [Marks: 80] - '
= Question 1 is compulsory.
= Solve any three from remaining & assume suj_fablc data wherever néééssary._ 5 .'

Attempt any four. e s N - 20
Q: pt any _ i ; ..

& State & explain various Engmcermg Umts and 1ts s1gmﬁcance

% Explain the construction & working of bourdcm tube pressure gaug&

2 What is pH electrode? With suitable sketch: cxplam pH1 measurement circuit.’
£ what is cold junction compensation in thérmocouples? Explain. ;

= Compare between variable head and variable area flow meter.

Q= g | |
& State Hydrostanc law. Elaborate. major &minor losses in fluid ﬂow measurement 10
= Explain different axrangements of strain gauges for better sensfcmty Llst the materials

used for strain gauges _ . > 10
o= | <IN S
& Explain construction and working of Coriolis flow meter. Pt : 10
¥ Whatis plezoeiectrlc transducer? Sate 1ts workmg princlple List the advantages, i
“mitations and applications.” 1 _ . 10
PES
& What is density mcasurement‘? List various’ techmques of den51ty measu:ement and
=xplain any one indetail. : - 10

& A= orifice meter with orifice diameter 10 cm is ms‘erted ina jfnpe of 20- ¢m dlameter
The pressure gauges fitted upstream and downstream of the orifice meter gives readings
2F 19.62 N/cm2 and 9.81 N/cm2 respectively. Co-efficient of dlscharge for the meter is

&ven as 0.6. Find the mscharge of water thrOugh plpe - 10
& 5= and explain the construction and working of Bulk modulus cell. 10
% =x-i=in with a neat d_ia_gfam a force measurement using LVDT. 10
% % : Wrte short note of any two, 2 <, 20

& Tumes of Orifice plates & its appllcanons
®  Semoulli’s Equation andiits significance for ﬁow measurement
= Wiscosity measurement -

r-‘
I
M

("
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Paper / Subject Code: 41123 / Signal Conditibning & Circuit Design

(3 Hours) _ Total Marks: 80

1) Question No. 1is compulsory.
2) Answer any 3 questions from the remaining 5 questions.
3) Assume suitable data wherey_ér' necessary.

Solve any four

21 Draw and explain window detector. _

2} Draw and explain block diagram of Data Acquisition System.

© 2! The resistors in a bridge are given by R1=R2=R3=240 Q and R4 = 242 Q. If the
supply voltage is 5V. Find the offset voltage

21 Compare the characteristics of ideal and practical OPAMP

= Explain the characteristics of digital data.

+21Draw and explain circuit diagram of Integrator using op-amp with waveforms.
2} Draw and explain RC phase shift Oscillator using op-amp. Design RC phase
shift Oscillator for frequency 1KHz.

What is a RTD? Explain 1ts construction and signal conditioning cxrcmtry
associated with it.
* (5) What is a multivibrator? Explain astable multivibrator using IC 555 and also
design astable multivibrator for 65% duty cycle. :

2 Draw and explain the principle and construction:;c;f metal strain gauges. What is
ﬂ:csignal conditioning associated with it. \

A sensor outputs a range of 20mV to 250mV as a variable varies over its range.
~ Develop signal conditioning so that this becomes 0V to 5V.

: Explain successive approximation analog to digital converter. Find ADC output
Zor a 4-bit converter to a 5V input if the reference is 10V.
Dlscuss the apphcatlons of Instrumentation ampllﬁer Explain one in

DetmL _

ﬁ)Draw and explain circuit diagram of absolute value circuit using op-amp. Discuss
s advantages over traditional diode rectifier.
= With suitable diagram explain summing amplifier in inverting mode
configuration with waveform.

A e o ok ok sk koo skl ok sk b okl sk kol ke ok ok
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Paper / Subject Code: 41124 / Feedback Control System

[Time: 3 Hours] Total Marks: 80

structions:

Q1 is compulsory

Answer any Three out of the remammg Five questions
Assumptions made should be clearly stated .
Assume any suitable data wherever required but justify the same
The figure to the right indicate gets full marks

Solve any Five of the following > (20)
Find the transfer function of the series RLC electrical network.

or the feedback system open-loop transfer function is G (s) S and feedback path H(s)

- 3, then find the sensuwlty of closed-loop system transfer functlon w1t11 respect to G and H
2 w=1 radfsec
or the followmg electrical network if input V,(r) = 10 then find the output voltage V,(t).

B
E DT

sumeC=2F andR=5 ohm
Des=rmine the Position, Velocity and acceleration constants of the following system —

K 20
)= e+ DGE+10)

Caoasider a umty feedback system with open-loop transfer function —
o= (s+5) Find the steady—state error for r(f) =t¢

===—mine the range of K for the system represented by the following characteristic equation
201(53 + 5s% + 105 + 15 = 0 is stable.

—

_ (20)
== = classification of the control system. Differentiate between open-loop and closed-loop

_ __l_ «=m has the transfer function C(s)/R(s) = 10/(s +3). Determine its unit step, unit ramp
.= with zero initial conditions. '

(20)
e definition of stability of a control system and necessary and sufficient conditions for

.= mules of Root Locus.
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Paper / Subject Code: 41124 / Feedback Control System_.

> (20)
& _ 50(S+4)
4 feedback system has, G(s)H(s) = —___—?.3_ 505 G+10)
the Bode plot and comment on stability of the system.
Cenvert the block diagram given in the following figure to a signal-flow-graph and
Zetermine the closed loop transfer function C(s)/R(s) by using Mason’s gain formula.
| H:
o G 4 G C"ﬁ‘}
I_ Hi | |

(20)

. s=cond order system is given by % — W:is:z—g Find its Rise time, Peak time, Peak
\=shoot and settling time if subjected to unit step input. Also calculate expression for its
sput response. '
z=ermine the stability of system by using Routh Criterion of the following system whose
=racteristic equation is — ' --

) S+45+782+165+12=0
5)SS+5%4+253+25%+35+15=0

_ (20)
« the system shown in the following figure, obtain the closed-loop transfer function,
amping ratio, natural frequency, settling time and steady-state error if R(s) = 0.5/s%.

R(s) 500 <)
S(S + 13) =

7 |
5 (5+2)

polar plot for, % =

e sk sk e ok sk o ok ke st sk etk ok skoleokok sk ok
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Paper/ Sub_;ect Code: 41125 / Control Systems & Components
—  selsem- Nm}c_.-um]tbﬁm 2008

Time: 3 hours 2 Max ‘Marks: 80
Mete: 1) Q.N.1is Compulsory ;

2)Q.N.2 to 6 solve any three questlons

Ql Solve any four Questions oiit of five _ : v 20 Mﬁfks
a Explain Single acting and doublc.écting line‘ar actuator.
b Draw a neat dlagram of the Gate valve and state 1ts apphcatlon

c Explain the different hydraullc valves used for hydrauhc apphcatxons

d Compare pneumatlc and Electncal system, -
e Explain the functlon of Thermostat _ _
Q2 Sql__ve' any two Questions out of Three i " 2_{}“=Marks il

a Explain the..ﬁmctjon of Hydraulic.- actuators
: Explain with sketch workmg ofa SMART transmitter

c Compare conventional Transmitter and smart transmltter

b

LK

Q3 Solve any Two Questions out of Three ; % 20 Marks 2
Give classification of relay and Draw a dlagram for Electromagnetlc Relay

Explain Air to open control valve with dlagram
: What 1s Valve posntloner and ex_p-lam its apphcatloq__s_ -

Solve any two Questions out of Three ' _ 7 20 Marks

Explam control valve tennmology and also give clasmﬁcat:on of control valve
Draw a neat dlagram of the butterﬂy valve in detail.

Explain the control va]ve characten&tlcs

Solve any ’I'\vo Questlons out of Three 20 Marks
Classify. Swnches and explain : any one of them

Expléiin the function of alarm annunciator
Explain the function of Dampers

Solve any Two Questions out of Three 20 Marks
Explain the function of flow regulators

Explain the function of relief valves
Explam the function of stepper motor
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