T / Serny -1V [Paper / Subject Code: 41101 / Applied Mathematics-1V / NDV 20| ‘?
CHOL LE  BASED :

Time : 3 Hrs ] _:-;~\‘\-‘,;;‘-_,__Marks_;‘_-:‘ 80

1. Q. No.l is compulsory.

2. Answer any four out of remaining six questions.
3. Figures to the right indicate full marks.
4. Use of statistical tables is permitted.

5. Write the sub —questions of main question c:_ol'!ect_iv"elﬁi'togéﬂizer.

Find vector orthogonal to both (-6, 4, 2)’(3, 1,5_):.:?‘ : 2 R _ :
IfA= [_ ]thenﬁnd A5°. R f . . g
A discrete r. v. has the probablhty densxty ﬁmctxon glven belgw | 5 )
- L FS S S
P(X=x) : 0 2 R k Zk = ‘Qk'
Find k, mean & variance. o k:
Integrate the function f (z) =22 + :xy from A(] 1) to B(2 4) alemg stra:ght line AB. 5
SIS :
Find the cigen values and ¢igen vectors of A=|=1 ‘s =1

If X denotes the outcome when a falr dlc is tossed, find M. G F. of X & hence, find the mean & 6
wariance of b -

Y s &8 S R S e St .
X
Bvalnat dx usm contour mte ation.
e .L(x Y RO .gr
B&g Caychy Sclrwanz mequahly show that B-Jf + Etf- P20 oog 6
Cl_dulate the Correlatlon coefﬁcwnt ﬁom the following data. 6
.23 27 28 009 30 31 33 35 36 39
:Y: & 2RI v S i X 1 34 25 26 28 29 30 32.
the mean of the: followmg distnbutlon is 16 find m, n & variance. 8
R X i 8 12 16 20 24
S PX=x) : 18 m n 14 112
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Paper / Subject Code: 41101/ Applied Mathematics-IV R T

4. a) Using Gram — Schmidt process find the orthonormal basis {3 0 4] [~1 0 7],’[2,9 11},

b) Given 6y = 5x +90,15x = 8y + 130,07 = 16. Find 1}x &y,u) ay,m)“ M

-9 4 4 _i' _
¢) Is the given matrix diagonalizable A=| —8 3 4 g Fmd diagonahsmg matrlx and the :
-16 8 7 : g

diagonal matrix.

2
5. 8) Evaluate [ st

¢ mdz where C is a:;_:_ir,c'iei'lz'l'.:.-'- ¢ “,,_ P

b) If X is Binomial Distributed with )fn‘e‘aﬁ"z & 'anance 4/3 ﬁud probabihty dlstnbutzon of X.

0 Fit a Poisson distribution to the followmg datar .

X: 0 | SRS :;,‘3,, TH S S
F: 122 60 15+ o
6. a) Aorv X has the followmg probablhty\iaw ot SN :
o2 f(x) = kxz(l x3) 0 <x < 1

etsewhere
Find 1) k, 11,) P(O < x< 1/2),, iil) % ; w) o
b) Using C-H theorem ﬁnd the ‘matrix represented by Ax 5 A"'* 7AP—3AS+A*-5A% +8
A%- 2A+I =S S AT A

““,_." ,_.._";,_..:

z=1

¢) Fmd all posslble Taylor s & Lautent 5 senes expansmns of the function, f(z) = AT

o about z= 0 mdlcatmg the reglon of cohvergence in each case.

1********
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[Time: Three Hours] : | Marks:80]

N.B: 1. Question.No.l is compulsory.
2. Attempt any three questions from remaining five questlons
3. Assume suitable data wherever necessary.

Attempt the following

a. Derive Bernoulli’s Equation.

b. What is Vacuum? Why is it called negative pressure? List the different Vacuum
measurement techniques. o

Explain Capillary Tube Viscometer.

How pH meter is calibrated?

fon

Explain with neat diagram working of McLeod Gauge.

An orifice meter with orifice diameter 15 ¢m is inserted in a pipe of 30 cm diameter.
The pressure difference measured by a mercury oil differential manometer on the
two sides of the orifice meter gives a reading of 50 cm of mercury. Find the rate of
flow of oil of Sp.Gr. 0.9 when the coefficient of discharge of the orifice meter is
0.64. ‘ ; -

o w

List various methods of density measurement and explain any two in detail.
Explain Coriolis Mass Flow Meter in det'ail.

o w

2 A simple U tube manometer contammg mercury 1s connected to a pipe in which a
fluid of Sp. Gr. 0.8 and having vacuum pressure is flowing. The other end of the
manometer is open to atmosphere. Find the vacuum pressure in pipe, if the

_diﬁ’erence of mercury level in the two limbs is 40 cm and the height of fluid in the

' Jeft from the centre of pipe is 15 cm below.

~ Explain construction and working of Electromagnetic Flow Meter. State the

:"—_‘advantages and disadvantages.

9 - Explain Variable Arca type flowmeter.
Denve the expression for Gauge Factor in strain gauge.

5 W!ite short notes on
“Comparison of orifice plate and venturi meter.
- Hot Wire Anemometer.

~ Conductivity Measurement.

ok ok sk 3k ok kok
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Instructions:

Paper / Subject Code: 41103 / Feedback Control System / . N“:’V _,2_@\ _3 Ay

(3 Hours) ~ (Total Marks : 80)

* Q. No.l is compulsory. KA A
*  Answer any Three out of remaining Five questions. ~
*  Assumptions made should be clearly stated. 4 o
*  Assume any suitable data wherever required but Justlfy the same
+  Figure to the right indicate gets full marks. ~F
Illustrate answers with sketches wherever ;equ'iﬁ_;é‘cl';*_-: 2

1. Attempt any four. Ol Pt S e (20)

a. Explain the development of automatic control systems and classﬂ' catlon of the control
system with examples. 35 gt .‘ R
b. Derive the transfer function in canonical form Of close loop System’? > e S :
¢. Define Gain and Phase margin of system. - £ o ey
Also comment on stability of system based on GM and P \
d. Describe time domain specifications. - =
Define all with their mathematical expres'sion
e. Classify the feedback control systcm based on
i. Nature -
ii. Time Faghaon o
iii. Time behavior =~ -
iv. Deterministic and stochastlc
v. Number of i mputs and outputs A
Vi. Feedback and feed forwarcl System
2. a. Examine unity feedback system havmg open loop transfer fuuctxon ' (10)
G(s) == R(sF1) T S, o oL Ry
A s s3+752+123)
Fmd A
Error 'coeﬁiclents, $e _ .
: Steady state ercor when mput to the system is= tz.
b. Derwe transfer ﬁmction for follc)ng block dlagram (10)
s +
- RE) + 2 Vi) 61 Ga(s) Vals) + K A Vsls) Gx®) Cls)
E. His) |o— LOON TP
- @ 1 p
(10)
- A" 4“
.‘7 - 1 1 _
- i X| - xl

B ’.Jl
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b.
4. a
b.
5. a
b.
6. a.
b.
77488

Paper / Subject Code: 41103 / Feedback Control System

For a control system shown below, find the values of K; & K so that M;, 25% and Tp

4sec. Assume unit step input. OB R TR
)l Ky w l/s2 " ;

1+K23 1

A unity feedback control system has an open loop transfer.functien 'Constfuct the root

Jjw axis. Comment on stability of the system.
ke
G(s) =—=
s5(s?+ 10s + 24) S o TR X

The characteristics equations for a certain feedback control system are glven below
Evaluate the range of values of & for the system to be stabIe ' : e

i s*+2353+8s2+3s+k=0" 55

ii. s*+7s+10s’+ks+k=0

PM, wyc, wpe. Comment on stablhty of Ihe system

10(5+2)
GH() = g 5

A unity feedback system has open-loop transfer functlon
GE)= s(2s + 1)(5' +- 1)

Sketch Nyquist plot for the system and from there obtam the gam fnargm and the phase

Explain force voltage and force eurrent analogy

Evaluate the dlfferentlal equanon for the mechanical system
Obtam the analogues electncal network based on the force voltage analogy.
: Y
P
B
K1
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(10) :

(10)
locus plot of the system. Find the value of k and frequency at which the root loci cross thei Bostap

"itﬂn.

(10)

(10)

(10
(10)




L oieg } Paper / Subject Code: 41104 / Analytical Instrumentation / Dec-2e t9

aseo)

[Time: 3 Hours] | Total Marks:80]

1. Question.No.l is compulsory.

2. Attempt any three questions from remaining five questions.
3. Assume suitable data wherever necessary.

4. Figures to the right indicate full marks.

wer the following (Any 4) | [20]
‘Explain Time decay of radioactive isotopes. :
Explain with a neat diagram, the working of Iomzatlon Chamber

Explain in brief the principle of operation of mass spectrometry.

- Explain with a neat diagram, the workmg of Scintillation Counter..

~ Write short note on Plasma Excitation sources.

State and prove Beer- Lambert’s Law. [10]
With neat diagram, explain Raman effect. Draw and explain the construction of [10]
Raman spectrometer. . .

With a neat diagram, explain the working of Atomic Absorption spectrometer. [10]

With a neat diagram, explam the workmg of Gas chromatograph Also state its [10]
qphcatlons '

When does Nuclear Magnetlc Resonance occur? Explam the working of NMR

qectrometer
With neat dlagram explam double beam spectropbotometer

¥ Exp xplain the concept of Fluorescence and Phosphorescence Also explain the working
.d' single beam filter ﬂuoruneter with neat diagram.

\Eplam C_02 analyzgr with neat diagram.

_’j > short notes on (Any two)
Gas density analyzer
l'llotomultxpller tube

Flame lonization detector

=,
»

-

=

B
i <

-
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= INST | =
’ Paper / Subject Code: 41105 / Signal Conditioning Circuit Design ] Pec-2e| 7
= e | e and

Hours] I SR BT S e ST T ;
NB: 1. Question.No.] is compulsory. : A e

2. " Attempt any three questions from remammg five questmns Eha TS,

3. Assume suitable data wherever necﬁsary= oy

Astempt any four questions. gl b Fas s Pl Y

. Describe the following terms with sultable cxamples

i. Signal Level and Bias Changes

u Signal Conversion

. Explain lead compensation in 'brldge

. Draw and explain circuit for window detector. :

A current balance bridge: is used for potentlal measurcment ‘The fixed resistors are
RB=R,;=5KQ, R;=1 KQ, R4-e990 Q and Rs= =10 Q w1th a0V supply Fmd the current necessary
o null the bridge if the potentlal 15 12mV. =

& A Sensor output range of 20.0 to. ZSOmV as vanablc vancs over th:s range. Develop signal
conditioning s0 that 1t becomes 0 to SV The c1rcu1t rnust have very high input impedance.

Discuss the holdmg time and acquxsltlon hme for the samplc and hold circuit and write the 10
eguations for determmmg the capacitor size; and minimum acquisition time.

p. Design the Butterwcrth second order Tow pass. ﬁlter 10 have 12 KHz cutoff frequency. Use the 10
selected compcments to calculate the actual cutoff fretluency for the circuit.

ketch the cxrcult of 5 55 Astable multzvzbrator Explam how it operates and discuss the 10
stermination of component values. :
. & control valve has a linear variation of openmg as the input voltage varies from 0 to 10V. 10
2 mcrocomputer outputs an 8-bit ward to control the valve opening using an 8-bit DAC to
generate the valve voltage.
i Find the reference voltage requ;red to obtain a full open valve.
: Fmd the percent of Valve cpenmg for 1-bit change in the input word.

RTD 1s uscd in the bndge cu'cult If Rj=R,=R3=100 Q and the supply voltage is 10
oV calculate the voltage thc detector must be able to resolvein orderto resolve al°C

e in temperature, &

and explain the prmclple and construction of metal strain gauges.What is the 10
2 condmcmng asscc:ated with it.

1
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Paper / Subject Code: 41105 / Signal Conditioning Circuit Design

Q.P. Code:

a. A photovoltaic cell is to be used with radiation of intensity from 5 to12 mW/cm?,
Measurementsshow that its unloaded output voltage ranges from 0.22 to 0.41 V over this
intensitywhile it delivers current from 0.5 to 1.7 mA into a 100-€ load.

i Find the range of short-circuit current. _ .
i Develop signal conditioning to provide a linear voltage from 0.5t0 1.2 V as the
intensity varies from 5 to 12 mW/cm?. f

b. Explain Optical encoder signal conditioning for linear displacement and linear velocity
applications with suitable diagram.

Write short notes on:
a. Phase locked loop

. Data Acqusition System
c. SMPS

o

69250 2
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