W - CBCGS I Paper / Subject Code: 41101 / Applied Mathematics-I1V / May -2019
- NST

Duration: 3 hours ' 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 a If Aisan eigen value of square matrix A then prove that 4” is an eigen 5
~ value of matrix 4"
b Let X be a continuous random variable with probability density finction 5
fx)=kx(1-x), 0<x<1. Find k and determine the number ‘b’ such that
P(X<b)=P(X=b)

©  Verify Cauchy — Schwartz inequality U=(2, 3, 1) and ¥ =(3,0, 4) 5
 also find the angle between U and V

2 .
d Evaluate ]-z—z—t-gidzalongtheupperhnlfofﬁ!ecuclelzl 2 -

)

23 4

el % paslo 4 2| Bodeigen vilue andeigm vetons of AT-SAE
00 3

b In a precision bombing attach there is a 50% chance that any one bomb will 6
strike the target. Two direct hits are requu'ed to destroy the target completely.
How many bombs must be dropped to give a 99% chance or better of

completely destroying the target.

Find all Taylor and Laurent series expansions for f(z) = S — 8
(z-2)(z-3)

z=1 indicating the region of convergence.

Que3. a Three factories A, B, and C produces 35%, 45% and 20% of the total 6 _

production of an item. Out of their production 90%, 50%,and 10% are
defective. Find probability that it is produced by factory A

P

2 11

p Verify Cayley-Hamilton theorem for A= {0 1 0| and hence find A~ 6
11 2

¢ Obtain the equations of the lines of regression for the following data. Also 8

obtain the estimate of X for Y=70.
X 65 66 67 67 68 69 70 72

Y 67 6° 6 668 T T 6 7
TURN OVER
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By using Cauchy’s residue theorem, evaluate § Sinz + oS ;.
C

z-1)(z-2)
where Cis |z|=3

Construgt an orthonormal basis of R® using Gram Schrmidt process to
S={(3; 0’ 4)9 ("1: 0: 7)! (2! 9! 11)}

-2 2 ~=3
Deterntine whether thematrix 4= 2 1 —6is diagonalizable, if yes
' -1 -2 0 '
diagonalise it.
5 -6 =6 _
Show that the matrix A= =1 46 24 is derogatory and find the
Y il i

minimal polynomial of the matrix.

The weekly wages of 1000 workmen are normally distributed around a mean
of Rs 70 and standard deviation Rs 5. Estimate the number of workers whose
weekly wages will be (i) between 65 and 75 (ii) more than 75

By using Cauchy residue theorem, evaluate .

& A |
i b |———a8
-,[x’+9 -!5+4cos9
~299 —300
f A= ¥ A show that A'® ={ . ¥
-3 -4 300 301

Between 2 pm and 4 pm, the average number of phone calls per minute
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 least
5 calls.

If X is a r.v. whose moment generating function s given by My (t) = t.=:'f2 2

) 1
prove that E(X™)= -%2% and BE(X?*) = 0
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Duration: 3 Hours

Note:
. 1. Question one is compulsory

QL.  Attempt any four '
a. Define strain and gauge factor. What is Poxssoms lﬁuo 3
always negative. 3

d. Derive Bemnoulli’s equation.

e. Explain construction and wo

temperature compensatlon.

-"-“
S

Q2.b A strain gauge is bonded.to& eﬂgéa:ﬁb*ﬁmdng hasabm' 10
sectional area of 4 cm2, Youn Ete‘mm&oi‘.élzs sticity for %Qeel“fs*ﬁg‘?\ﬁ
GN/m?. The semxcoﬁdﬁctoﬂm gﬁnge:has unsgﬁ;neﬂmistange of
240Q and gauge factor2.2 %&ﬂomagpﬁeaﬂ%
changes by 0. 01‘3@‘. C‘alcuia;e ' rBE_r.agp ied to:the’ ,_
Q3.a i principle-and explain MoLeod gige ‘ 10
Q3.b. c:lassxfmmsure tansducer\ﬁmhve@mklns\@ﬁdﬂ&eﬁt types 10
of manom&itér %m.aavaniagcs mdlgnitahbm of ah‘ch type
Qd.a. Ez;p}a “work?mg 6¥xanable agégiﬂow mcﬁex 10

Q4.b. _Deiwe an Exprésszqn for. ﬂmﬁ*ﬂbw d:s;haige m‘vanable head type flow 10
_:~ff (%n‘tdf: ‘Qriﬂbe Nozilgf)\h y _

10

i Qsﬂr A*véntur’r m“be of throai ,dlame’ter 60mm is placed in a water pipe of 10
S dlamefetlﬁﬁvﬁlmtq measuw‘ihi: wlumetnc flow. The volumetric flow rate
- 'thm\tgh the tibe is 0. 08'm¥/s mﬁlﬂ}e water has a density of 1000 kg/m? and
 viostyol 1035

tehnm‘e thaReynold‘s number for these conditions.
%q eoe*ﬁcfegtof discharge is 0.99. Determine the upstream to
E ﬂ;téardiﬂ’ﬁenud pressure.

20
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' Iv-' STI SEM W l Paper / Subject Code: 41103 / Feedback Control System { H A Y ZO’CI' _:
1 C\nmce Resed ‘ Kty

Duration: 3 Hours MaxMarksSO =

N.B.

1. Q 1 is compulsory. Attempt any three from the remmmng questmns 3
. All questigus carry equal marks. ' R
3. Figures to the Right indicate full marks.

3. Assume suitable data if necessary \ gy 3 :

Q.1 Attempt any four OSSNSO P S E e S 3
a. Write difference between open-loop and closﬂd loop systems : :
b. Define gain margin and phase margm ,:"“ e P :

c. For a feedback control system with forward path transfer functlon G' (.s) a.nd feedback &
transfer function H(s). define ‘Order and "I;Vpe of the system 5 0 g

d. Determine steady state error in- umt st’ep reaponse for the system —-8 m

e. Write difference between open—i()op an osed- }oop systemﬁ

f. Define 'time-constant’ for the ﬁrst order ys‘&em Hcm{ ‘much tune the ﬁrst order
system response will take to reach at 99% ﬁnal va.lue" ne 2

Q.2 A. For the following system compute nsetlme (t,.) peak tune {tp) péé.k overshoot 10
(%M,) and settlmg time (t.,) for 2% tolerable error in respbnse

j 3 TS (J""'i S

3\,7«.92 F141ds 1

B. Define ’I\ra.nsfer functlon Obtam the tra,nsfar function for the system in Fig.1 using 10
block dxa,gram reduqt:on techmqueb ) i«'-_qf'

H,

o F'i_g‘av Rr Fig.2

Q3A .Obtam the mathematxcal model of the system in Fig.2. What will be the transfer 10
g N funcmm;a of ﬁhls system if Ry = Ry = 1kQ and C) = Cy = 0.01uF?

B .Determme'the- §t{ab111ty of the system having a characteristic equation 10
o P(s) =" +2.15" + 1.515° + 0.471s? + 0.0645 + 0.0030 = 0
usm_g Reﬁth’s criterion.
S Turn Over
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Q.4 A. Determine the position, velocity and acceleration error constants for umty feedback 10
systems with open loop transfer functions S
P s

G prR Eal il

(T1s + 1)(0.5Tys + 1) ) Gla) s(s + 2)

(i) G(s) =
Where T} is a positive constant.

B. Construct the root locus for the system RS Flee @ T 3y i R 3

K Sgae
83+ 11.58% + 1868 +5 v

G(s) =

with feedback H(s) =

E[{S ) 1 CQS 1 Eﬂ(s )
s > Tx [ FaCas v s ol

R,

“v,ypm@ S

Q.5 A. Construct the sxgna,l ﬁow graph and obtam Eo(s /Eﬂ,(.s) for the system in Fig.3 10
using Masons gain formula

B. If the poles of the system are s "——1 i 3 -Compute 11Set1me (t.), peak time (t;), 10
peak. oVershoot (%M ) and setthng time ( ) for 2% tolerable error in response.

,’J

Q.6 A. Dra.w Nyqtust; plot for the systtem_i 10
G‘(s _ i ad
& a(Tls * 1)(Tzs +1)
Sy What frequency does the response WLH cross the real axis and what will be the
' magmtude at that frequency"' P
B ; _Draw_.‘-BDde piQ_t fpr .the -systgrg, .' 10

1

G = (s + 1)(s + 100)

: ahd obtain gém and phase margins from plot.

L 8ghgRs 3
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Somn- W ) IN ST Paper/ Subject Code: 41104 / Analytical Instrumentation ' f\’ﬂoy ’Le)}q

01 c.e Baded

(3 Hours) . {Total Marks: 80}

M al
g

N.B: (1) Questjon No. 1 is compulsory. et
(2) Attempt any Three questions from remaining. =~ O AP R
(3) Figures to the right indicate full marks.

1. Answer the following: -

gy
1A \\

(a) Explain the causes for deviation from Boer‘:v? law RS TSRO
(b) Calculate the energy of 530 nm photon of: grsﬂﬂe radlatloxi

(c) Explain Time decay of radioactive 1sotopes !

(d) Explain the principle of Raman Spmtr()sl:opy <

- \ L N b
-_x.\‘ PELIPL

2. (a) With neat diagram, explain double beam spectmphot‘ometer
(b) Explain the differences between AAS Jand AES :

3. (a) With neat diagram, cxplamthe w‘orkmg of i lomsanon chamber
(b) Explain CO; analyser w:th neat dlagram, T :

4. (a) With neat dlagram explam NMR Spectrometer
(b) With a neat skétch explamworkmg of ahgh-pressxtrellqmd chromatography.

5. (a) Explain the concep: of Fluorescence and Phosphoraseence
Also explam the workmg‘of«smgle beam ﬁltor ﬂuonmeter with neat diagram.
(b) Explain: the sample handlmg tochmques for sohds and liquids in
Mass Spectrometex; SR
6. Write Short Noté'on: - [Any Two} N
(a) Gas Chromatog;’aph e ag
(b) Photomultlpher Tube.’ . '
(c) Sources used i m Spoctrophotometexs

Rk o ke o o ok ok o ok ok o sk ok ke ok ok e ok ok
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Pagelof1l

RPN TS

32D6CAE73823A2A9FE2C2E7C1576B51D




SE / TNST / Paper / Subject Code: 41105 / Signal Conditioning Circuit Desngn /m M' D-D ‘q Y
Sem-T . CHOICE BASED | i

Total Marks : 80 ( 3 Hours)
Note: (1) Q1 is compulsory

(2) Attempt any three from the remaining

(3) Assume suitable data wherever necessary

Q1 Answer any four from the following P e = ARt || B

a. An amplifier outputs a voltage that is 10 times the- valtage~on ifs. mput termmafs Itj Pk
has an input resistance of 10kC2 . A sensor outputs a voltage proportmnal o> 7
temperature with a transfer function of zﬂm‘[/“’c The sensor has an” “output :
resistance of 5kQ. If the temperature is 59°C" ﬁnd tha amphﬁer output consxdemng ey
the effect of loading. S : '

b. Draw the absolute value circuit using Op Annp andsketch 1ts mput output WaVaform
c. Explain the block diagram of a SMPS: ST SR
d. Discuss the different types of ﬁlters mth thelr mput outp“ﬁt characterasnes
& Sketch the output of the followlng oifgnits: :
Protaction
What could be the fumction of the circuit? .~ -

A Denve the expresswn for output voltage for an Instrumentation amplifier with a 10
R .transducer budge Alsb Ilst the app tions of the same.

oy :-..

5o A Solld ~»state pressurc sensor that outputs 25mV/kPa for a pressure variation of 0.0 10
e 25kPa will be uSed to -measure the level of a liquid with a density of
D < 3“"103Kgi‘m3 What volthge outpul will be expected for level variations from 0 to
gt ':2 OmVWhat is the sensnmty for level measurement expressed in mV/cm?

ST RE L
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Q3. gk R AT T
a. Describe typical R-2R ladder type Digital to Analog convertef for 4 blts data 10,
Determine its step size when R=20kQ. Also calculate fhe output voltage If
b0=b1=b2=0 and b3=5V. :
b. Explain how Op-Amp can be used as a voltage to cumenf ;ﬁﬁ?ﬁﬂ@f wn,h(a)ﬂoatmg 10
load and (b) grounded load » ks g e s B o
Q4. SESeT S es SoEe R
a.  What is a RTD? Explain its construction and- the: signal. cond1hon1nggzrcu1try 10
associated with it. R S A ol g Sy ke
b. Explain monostable multivibrator usmg IC 555 wi _\neat mput ou’tput wavefoms 10
Also design a monostable multmbrator o.haVaan output pulsa mdth of 100ms
a. Design a general signal condltlonmg clrcult to convert sensor output 1.e. LDR output 10
to 0 volt (Dark) to 5 volt (nght) for resxstance rangc 90KQ to 5 lKQ respectlvely
b. What is a voltage: regulator‘? What 'are its- types” Desxgn an adjustable voltage
regulator usmg IC 7805 to obtain an »oqtput of 1‘2V Fe
a. List the dlffcrcnt types of analog to d1 ) tal convertors Explam one of them with a
neat dlagram < ; : -
b. _What is opetatmg pnnc:ple of photbvoltaic cell. Give its equivalent circuit and
~ hence dlscuss the sxgnaf condltlomng cu'cu}t assgcmted with it.
ee49 2
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