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Duration: 3 hours e ~ Max. Marks 80

N.B.: 1. Question No. 1 is Compulsory.
2. Attempt any 3 Questions from Question no. 2 to 6.
3. Figures to the right indicate the full Marks.
4, Statistical tables are allowed.

Que. 1

Que.2.

a

a

Fmd a11 Taylor and Laurent series expansmns for f(z)=

If A is an eigen value of nonsingular .matr_i,x _A then ptov'e that Iz—lis an
eigen value of adj 4 A '.
If the random variable X takes the values 1, 2, 3, 4 such that

2P(X—1)—3P(X—2)—P(X—3)—5P(X-—4), ﬁnd the probablhty dlstnbutlon

and cumulative distribution of X.

Find a basis for the orthogonal complement of the subspace m R3
spanned by the vectorsV (l 1 3) V (5 4 4)
=(7,-6, 2)

Evaluate the complex_linc- Integral f log zdz ‘where C :s the nnit circle

|z[=1
2537 4% S - R
IfA={0 4 2 ﬁnd engen values and elgen vectors of A -2A+H .

;Seven dlce are thrown 729 times . How many times do you expect at least
o4 dxee to show 3 or 59 =

N S
(z=3)z—-4)

S '_about z~—1 md1catmg the reg:on of convergence

Q: :_"Z E; & _A box contams 2" tickets, among which " C, tickets bear the number i;
Quedi-a s

e .;,1 0,1,2 A group of m tlckets are drawn. What is the expectation of
their. numbers

3 2 -1

: Venfy Cayley-Hamllton theorem for A= [0 2 0 | and hence find

I 1 2

e |
~ Obtain the equat1ons of the lines of regression for the following data. Also
- obtain the estimate of X for Y=70.

X 65 66 67 6 6 6 170 T2

-'-Y‘._'.e-i‘ 68 65 68 T2 72 6 71
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QP.Code:37610

Qued. a z-1

Evaluate { —————r Wheie'C B B =3
¢ +1fz-2) |

b Construct an orthonormal basis of R® using Gram Schmidt processto 6

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

8§ -8 =2 T
¢ Determine whether the matrix 4=|4 -3 =2]is diagonalizable, 1f : 3
3 =4 I
yes diagonalise it.
2 -1 1
Que.5 a Show that the matrix A= -lg 2 : is derogatory and ﬁn_.d the 6
1 LY s 2 : S &

minimal polynomial of the mé_trix. %

1
b A random vanable X has probablhty density function 5_- x=1, P 3

Find moment generatmg functmn and hence ﬁnd mean and vanance of
¢ Of a group. of men 5% are under 60 1nches helght and 40% are between 8
60 and 65 inches. Assuming a normal distribution ﬁnd the mean height

and standard dev:atlon Sl :

If A— — ﬁnd and4" 3 48 Sl Wit
Que.b. a 2[15.:: } e’ . S 6
b ‘Between 2 pm and 4 pm, the average number of phone calls per minute 6

. coming into a switchboard of a company is 2.5. Find the probability that
- during one particular minute there will be (i) no phone call at all, (ii) at

X5 ‘;J:* lcast 5 calls
¢ :By usmg Cauchy re51due theorem, evaluate 8
S B sl
3 1_[ .2# - T ii. I_——l—dé?
Tk FE O 5 3—4cosé

o7 3 3 ke ok ok ok ok ok 3 ok ok ok ok ok ok ok ok ok ok Kok ok ok
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Note:

~TiT. Cchoice b&&{d)/

Duration: 3 Hours E wTotal Marks 80

1. Question one is compulsory.
2. Attempt any three from remaining five questions

3. Assume suitable data wherever necessary.

thT}‘TwﬂSOhLC'QJUS "Ermf‘lg
Q. Code : 38555 -

Q2. a
Q2.b

Attempt any four
State Piezo-resistive effect and piezo electric effect

Explain the principle of strain gauge and derxve- gauge factoi‘ 'é\-H-Z v. 2

In a rotameter the density of a float is always less than that df ﬂowmg ﬂmd
State true or false and justify your answer. : :

Compare orifice and venturi meter. -

Draw and explain pressure measurement scheme using bourdon tube and

LVDT.

Explain different arrangements of strain g.auges for better sensltw:lty and
temperature compensatlon ]

A strain gauge:is bonded to a beam 0. 1 m long a,nd has a cmss sectlonal
area 4 cm’. Young’s modulus for steel is 207 GN/m’. The strain gauge has
an unstrained resistance of 240 ohm and a gauge factor of 2.2. When a load
is applied, the resistance of g gauge changes by 0. 013 ohm. Solve the change
in lengfh of the steel beam and the force apphed to the beam.

Desmbe the followmg transducers 1t detail:.

X T(i) Beﬂows (li) Bourdon tube (m) Dead welghz tester

Descrlbe working of different types of manometer with advantages and

: lxmrthnons of each type.

State basxc principle and explain McLeod gauge.

S | :"Wh:ft are the steps in cahbratlon of pH meter? Explain pH measurement
g ,setup % g

v 0N

o Dm_:iyg__Bcrhouili’s equéﬁoh.
- A venturi tube of throat diameter 60 mm is placed in a water pipe of diameter

1 0'(}'"m" m to tﬁea'Surc the volumetric flow. The volumetric flow rate through

A - the tube is 0 08 m’/s and the water has a density of 10° kg/m® and viscosity
. :?of 10-3 Ne/m?.
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i) Determine the Reynold’s number for these conditions.

ii) The coefficient of discharge is 0.99. Determine the upslsream
differential pressure.

Write short notes (any two):

a.

b.
c.
d

Radiation and ultrasonic densitometers
MEMS

Optical fiber sensor

Viscosity measurement
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[Time: 3 Hours]

Instructions:

Q1 is compulsory P Mg gt
Answer any Three out of remaining Five questions SF O
Assumptions made should be clearly stated s !
Assume any suitable data wherever required but Justlfy the same
Figure to the right indicate gets full marks ;
Mlustrate answers with sketches wherever required :

QI. Answer the following. : & SRSy P
(a) Discuss how are feedback control systems are classdied basecl on— me:h.od oi“ ana]ysis and”

design, on parameter, type of signals, app hcatlon, number of mput/output ‘number of open—loop
poles of the system, order of the system and dampmg MR

ok

(20)

(b) Obtain the differential equations govcmmgﬁw mechamcél system shoWn n'foliowmg R

figure. Find transfer function X(s)/F(s).

|_) x)

¥ —>m
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(c) Explain the trans:enf and steady state rcsponse. Draw these\rgspbnses for first and
second — order systema, ;

(d) Obtain the umwesponse af the followmg eieetrxcal network

QZ (a)?De.ﬁne open—loop ;md closed—loop systems and differentiate between them.

(b) Whht is meant by analogous systcms'? Obtain the electrical analogous of following mechanical
& “syste’ﬂg,usmg F-V: analqu' e RS

361A37300AC6F639BFBB71DBD2C42020
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(c) Find the transfer function of the network shown in following Figure using Masoﬂ s gainfai‘mula-. :

R L

f L5

Q3. (a) Explain the correlation between time and frequency response spsciﬁcatmns S
(b) Test the stability of the system represented. by foﬂowmg chamctenstfc eqpatlon
§5+st 4357 + 952 4165 +10=0 "~ ° :
(c) Write torque equations of the following rotathnal nmchamcal system tham
electrical circuit based on Torque-Current and. ’Forque Voltage analogies.

91(0 . ez(ﬂ ; E
-
e ¥ s
J ] : i
s’ b
) -

Q4. (a) Sketch the root-»lqcusof the umty feedback system havmg

—'—-e—«—---—#——— Vszhefc k is ar;ed from-oo to +oe
S @ ﬂs#Z)_{s 4} V
Hence obtqm fhe value of k fer whwh the system_m stable

(b) Dete’nmne ffae pesmon \;alomty an& ascelcrahon c:.ons“tant of the following feedback control
systems th whmh*the open—laop transfer ﬁmctmﬂs are -

SEen

5‘. ’ QS(&)FQ}' tiwsysfcm shoﬁtlf-iﬁ:'fotidwing_F'igure -
‘ = =
K

M p—> F

B

3 ‘Find i) Transfer function, ii) Damping factor, ii) Natural frequency, iii) Percent overshoot,
%) Pea(g"time, ‘Assume: K = 33N/m, B = 15 N-s/m, M = 35kg

Fe
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(3 Hours) ( Total Marks 80 )
Please check whether you have the right questlon paper
1)  Question number 1 is compulsory.
2)  Attempt any three questions from the remaining.
] 3)  Figures to the right indicate full marks.
1. Answer the following: - S OE TS e [20] % S
(a) Explain the block diagram of Analytical Instrument. : :
(b) Comment on Resolution of Mass Spectrometer.
(c) Explain in brief the principle of paramagnenc oxygen analyser
(d) Explain the terms: (i) Chemical Shlﬂ (11) Chromatograph & 3
& Chromatogram. :
B : £ W R,
3 2. (a) State Beer — Lambert Law. Prove that A= abc o _ [10]
(b) Explain the instrument of NMR with the aid of a neat sketch. > ~ [10]
3. (a) Withneat schematic diagram, explam the workmg of GM Counter [10]
(b) Witha chagram explam the Atomlc absorptlon spectroscopy g [10]
4, (a) Whatis Halfofe Penod‘? S WIS [10]
If the half hfe period of 100 grams of a radloactwe 1sotope is 8 years, how
many grams. ‘will remain in 32 years?
(b) List the parts of GC. Draw and explam the workmg of Gas chromatograph. [10]
5 (a) Explam the phenomenon of Raman and Rayleigh scattering. [10]
- With neat block diagram, Explain laser based of Raman Spectrometer.
(b) Explam Time of Flight Mass Spectrorneter with neat diagram. [10]
siol 6. 555 e Short Noteom: - ¥ [20]

S 1 : _leference between Packed Co]umn and Tubular Column.
St (o) _Photomultlpher tube
" (c) Single beam Filter Fiuonmeter

© (d) Difference between Filters and Monochromators.
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Time: 3 Hours Total Marks: 80

N. B.1) Question No. 1 is compulsory (Any Four).
2) Answer any 3 questions from the remaining 5 questions.

3) Assume suitable data wherever necessary.

Q1 (a) Write a short note on zero crossing detector. 20
(b)  Describe the term loading effect with suitable example.
(c)  The resistors in a bridge are given by R1=R2=R3=120 Q2 and R4 =121 Q. If the
supply voltage is 10V. Find the offset voltage.
(d) Draw and explain Sample and Hold circuit.
(e)  Design a£12V power supply using IC 78xx.

Q2 (a) Define multivibrator? Explain astable multivibrator using IC 555 and also design astable 2()
multivibrator for 50% duty cycle.

(b) Draw and explain circuit for ideal integrator with waveforms. Discuss the problems
associated with ideal integrator and draw the circuit diagram for practical integrator.

Q3 (a) A thermistor is to monitor room temperature. It has a resistance of 3.5 KQ at 20°C with 20
a slope of -10%/°C. The dissipation constant is Po=SmW/°C. It is proposed to use the
thermistor in the divider as shown below to provide a voltage of 5.0V at 20°C. Evaluate
the effect of self-heating. (R>= Thermistor; R1=3.5K2)

(b) ~ Draw and explain the principle and construction of metal strain gauges. What is the
signal conditioning associated with it.

Q4  (a) Explain successive approximation analog to digital converter. Find ADC output for a 4- 20
bit converter to a 2,87V input, if the reference is 5V.

(b) Design a second order high pass filter for cutoff frequency equal to 1.5 KHz.

! Q5  (a) A potentiometric displacement sensor is to be used to measure work-piece motion from 20
0 to 10 cm. The resistance changes linearly over this range from 0 to 1KQ.
Develop signal conditioning to provide a linear, 0- to 10-V output.

(b) Explain the absolute value circuit with labelled circuit diagram and its waveform.

i Q6 (a) Draw and explain the principle and construction of RTD. What is the signal 10
. conditioning associated with it.
(b) Phase Locked loop 5
(c) SMPS 5
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