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Revised Syilabuyg

and Scheme of Examination

For
The Second Year
(Sem.III & IV)
of the

B.E. Degree Course

N T - . N
In instrumentation Engmeering

(With effect from the academic year 2008-2009)
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University of Mumpai
Syllabus Structure (R-2007)

at

S.E. Instrumentati i
ntation Engineering

~[115M Scheme of
¥ , Instructions
bject _ Scheme :
o Sub] Periods (60 min. cheme of Evaluation
> each) per Week
Theory | Practical Paper .
B - TW |Practical|Oral | Total
04 o Marks) | & Oral | Marks
e e 5 1 100 125 501 *25 1 200
; e 04 N\ - el Bkl
: 7,'\‘0 o4 U2 3 1100 25| 50 |- 175
e 05 | - 3 -
- #Ellc ; | 100 — o — | 100
) ‘,\&he@j&'ﬁm—;____ i
. ElectricalNet\\*?_rﬂl 04 .| 02 3 [ 100 | 25| — |25 150 |
L Mj}@i@i‘iﬂ 04 3 1100 |25 | 50 | — 175
) prescntallOﬂ& | - 02 ‘ 02 --- - 1 50 - —- | 050
b ommunication i !
‘gcclmlques [ E ! |
| | |
} * i E | I H
e l T ; S TS
Total 23 |10 — 1500 [150[ 150 |50 7850 |
T0ral e;ammahon will be based on object-oriented industrial visit.
i Common with Electrical Engineering & Biomedical Engineering.
Stmes_tgl__ll/__f S _ [
Scheme of
5 No  Subject l Instructions Scheme of Evaluation
Periods (60 min.
{ each) per Week ]
Practical Paper  [TW Practical [Oral | Total
| ous | Marks | e Oral | ___[Marks
— — - -
. [Transducers-1l 04 |02 3 100 | 33 ,_L_*g:’_._‘?g_g_
) [Feedback Control | 04 | 02 3 ‘ 100 | 25 50
_ System o N’_#__,_,,‘,_p___,___ﬂg_*_,ﬂf_’_ﬁ_#:._
5. [Electrical s |0 R
~ [Technology & | | 1
Instruments ! ‘ .__—ﬂ,__..———‘\""_‘,—_"——_—d’_’_——___"‘—:_f—__’—'
— — : 25 -— 25 | 150
4 JAnalytical a2 3 100 |
.__\_l_nStrumenlatiop"' - _'k_ﬂ_"_,_,_ﬂ,,___—-ﬂ 700 — - 7100 |
5. WEngineering 05 77 |
__Mathematics-IV o0 35 [ 50 | - 075
6 Application 02 | l T
Software i - L L
LM____L_{ _/L_d-,_ro—-' - 500 125 150 5 830
e B e
ramas | e ustria visit.
ct-orien ted in
Ofal examination ‘will be based o:rf’nbie Blomcdlcal Engineering.

# Common with Electrical Engine
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(l\cl"‘ﬁs'tﬂ' thcl‘m‘t‘ff"“}‘llc_ : 1"0 mperature scales (H'stvd;ldm_d—_-bcﬁc_il’c—)_~ ]
glass “““"“m“uflll‘\“{ \q}x'x‘d expansion thermometer, gas
hwrmomctcr Ql{ M ‘ system  thermometer),  bimetallic
wrn“““f‘m“ solid state temperature sensor.
) RQSI‘S“‘“N‘. ‘t‘cm‘(?cr.ature _dctector (RTD):  types.
consl“‘c““": errors associated with RTD & its solutions (3
wire & 4 wire ‘_‘}C““‘d- m{ll‘ balance, power supply stability).
¢ heating etiect, SensItivity. response  time, 'dissih:ni.nn

sel _ .

constant. range ady .‘mh‘lgk‘h- disadvantages and limitations.
p) Thermistors: principle. types (NTC, PTC ) . characteristics,
construction. sensitivity,  range,

U \ response  time.  signal

conditiontng Measuring cirewit, calibration & applications.
- . ve Prinetmle A .

¢) Thet mocouple: Principle, thermoelectric effect. Seebeck
s Yoaltrery X IO P, e \ .

offect,  Peltier  ctiect, laws of thermocouple, types ol

Jermesouple with characteristic curve, thermocouple table.
sensitivity. con§lructiun. range. signal conditioning. electrical
poise & noise reduction  techniques, cold junction
compensation method, thermowell, thermopile, thcmiocuuplc
emf measurement method.
_d_LP_yrometcrs: Radiation & optical. N
| Level Transducers - 07
: Dipsticks, displacers, float system, bubbler, diaphragm bore
type, capacitive devices for level measurement, ultrasonic level
gauge, DP cell, load cell, vibrating type, microwave, radar,
radioactive type level gauges, LASER type transducers, fiber

optic level sensors, solid level detectors, Intelligent level
measuring instruments.
—

6 | Metrology 08
Elements of Engineering measurement. Abbas & Taylorr’s
principle, theory of limits and fits and their selection, screw
thread measurement, gear profile measurement, absolute &
comparative measurement & measuring principle, alignment
testing, use of auto collimators and design & use of limit

gauges, screw & slip gauges. B

Theory Examination: | |
L Question paper will consist of total 7 questions carrying 20 marks each.
2 Only 5 questions need o be attempted. -
3 Q.1 will be compulsory and based on the entire syllabus.
4. Remaining questions will be mixed in nature.
J;

In question paper weightage of each module will be proportional to the
number of respective lecture hours as mentioned in the syllabus.
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orﬂl Examination:
ill be based
ticﬂl fﬂ‘iﬂat o h syllabu L one Xperim
W exa®in the syllabus and the g, TNt per
ol entS gthe marks shall be as follows, ® baseq |, ¢ from ghe l
i ime ; N entj - S of
C,\iﬁit‘llnai‘ﬂninanon i ¢ Subject, The
di"[.tici‘l L"natioﬂ .-25 Marks
i c.\';ul“ , _ : 25 magk
‘L‘r}ln\'“rl,“ onsiSts of p_‘nmmum cight Xperimengg a wri
l'fr‘ sk 28 ribution (')1 the term work shal| b, " 1.0’” Written (e and ;
| 1"“4,1[1, The tv;u'k (Expenmems and Journal) oS, mdustrial vigi
N .y / .
N(t ) St on ) . . S
ll“:-t (at 1“:: pracllcal and Theory) '2)0 Marks
e anc - s :
.\ncnd‘“; certitlcaﬂon and acceptance of term-work €nsureg t}51 ks

fina ot work and minimum passing in the term
pord

camination Based on Object-Orj
0r ansducer manufacturing industry to
(i tow nat erial to ﬁm'shed product. The stud
jom 1 on the observations made. The concerpe

the visit. Oral examination will be based

, € satisface )
e ~work Sfauory pcrtﬂrmancc

: Of la

dinate

ot of Laboratory Experiments:
ISTO plot & study the characteristics of- RTD.
, To plot & study the characteristics of Thermistor (NTC, PTC).

- haracteristics of- Therm ]
: Toplot & study the 15t ocouple J,K, R, S, T (any three).
jt. To plot & study the characteristic of LVDT. (any three)

5. To plot & study the characteristic of capacitive transducers.

¢ Measurement of angular and linear displacement by using digital encoder.
1 Level measurement by using capacitive, air purge method.

i, Study of Flapper nozzle transducer.

9, Application of ultrasonic transmitter receiver for any one parameter.

Text Books:

l. B.C Nakra, K.K. Cahudhary, Instrumentation Measurement and Analysis, Tata
Mc Graw Hill.

L Sawney A.K., Electrical and Electronic Measurement and Instrument

Dhanpatrai And Co.

ation,

Reference Books:

. D_Oeblin E.D., Measurement system, 4" ed.. -
Liptak B.G., Process measurement and analysis.
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JO“HS\.K

K. P., Instrumen; Tran
n
man
+t Her
?OOJD Process Control [ny
\ »
" eering Mclrolom
g ng”g arma., Instr umentation
11, D¢
Mfu

, Curt

. ~rd S
§ Heat Tr(ms'fm editi
3 gukh ‘lmt ument Technolo&v
ones- IN“{’ R..  Fundamentqlg

et ' ation,.
¢ l?,(m. ISA Publicati
.”((1

ilc

Sducer, PALIA

r umcnru(

Khana Publ; h

Syste

on, Univcrsity P

of  Tes

ms and De

ed, + Oxforg Umvcrsny Press,

ec hnn[ng\', " ed.,

Vicey, ond ed., Tata Mc
ress
Measyye

meny Ins'lrmm-nl

ner
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Engineering

Electronics (abbreviated 5¢ AE
nﬁo/g/—"‘” ——= 85 A )‘

T - If.CC,lLlrc

- J?‘"“,.Cli,Ca‘l
Tutoria| |

__Hourg

— ilthor 03

__Practic

al & Oral

02

Oral
—— Term Work |
————_Total|05

—_— |

ME
urs

F——

L

———

———
——

Diode S
 Clipper & clamper circuit using diode.
Bipolar Junction Transistor
Transistor biasing, different types of biasing circuit and their
analysis, bias stability, stability factor, comparison of biasing
circuits, thermister compensation, therm

al runway,
Transistor amplifier analysis and circuits -

RC coupled amplifier, H-

—

parameters, necessit
| model and h - parameters, determination of h-parameter from
1 transistor characteristics. Approximate conversion formulae for

h- parameter for CE, CB, CC configurations, A.C. equivalent
circuits of transistor amplifier using h-parameter. CE, CB, CC
transistor amplifier circuits, DC and AC analysis.

y of hybrid

E a

Feedback amplifier
General theory of feedback, types of feedbacks, effect of
negative feedback on stability, bandwidth, noise, input
resistance, output resistance. Detailed analysis of voltage

series, voltage series amplifier, current series amplifier, emitter
 follower.

Oscillators

RC phase shift, Weinbridge, Hartley Colpitts & Crystal
| oscillator.

Field Effect Transistor o .
Junction field effect transistor, V-1 characteristics, different
configuration of JFET, different parameter of JFET, common

source configuration as an amplifier, MOSFET & its
Classification.

07

06

[ ]

08
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s high frequency response of ¢
\: g high frequency FET model,
Y

Lo
Lo

l“ination: _“ .
(X8 - will consist of _

" b .stion papef o ftotal 7 qUestions g

W QUL questions need (0 be attempted, ITying 20 Markg
Lon )‘V’i“ be comp.ulsory.and based on the entire each.
1% ing questions will be mixed in naqyee Y abus,

wﬂucslion paper weighlage of ¢ .

ver of respective lecture hours

it

ach modyle

; will .
4S mentioned ; N Proportional tg the

N the syllap

nd
' 1
oo labus,

oral Examination:
. +ion will be based on one exper:

in the syllabus and the oral wi|| pe based d from the list of
lPfrim«f“‘s ¢ the marks shall be as follows, i entire subject. The
A N 0
Ml n X .
i;s[”?.il examlﬂat'on - 25 marks
" pination 25 marks
\

‘ k. . 5 . .
- wor “onsists of minimum eight experiments and a written

test. The distributi
o wor ok Sha” be as follows, e distribution of

"Wl]ory work (Experiments and Journal) :10 marks

il

Uborat east O€) :10 marks

fest(dmcc (Practical and Theory) :05 marks

_menﬁ o Cemﬁcation and acceptance of term-work ensures the satisfactory performance

oratory work and minimum passing in the term-work.
fla

List of Laboratory EXpe_rim_ents;
I Study of diode Clipper circuit.

y Sudy of diode Clamper circuit.
; Stud; of input output characteristics of BJT- CB, CE & CC Configuration.

|, Swdy of input & transfer characteristics of FET. :

5, Study of input & transfer characteristics of FET. | _ .

i, Frequency response of common emitter amplifier with & without feedback using a
bypass capacitor for Re.

. RC coupled amplifier.

I Determination oh h parameter of a BJT.

5. Frequency response of FET amplifier wit
capacitor for Rs.

0. Wein bridge oscillator using transistors.

ILRC phase shift oscillator.

IZ Any one of the following

) Darlington Amplifier

h & without feedback using a bypass
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cascade Amplifier
ii) results of minimum Se nts f
har waf"iation software like P—SPICE /Mult m the above list must be
. The ing SIMY Quivaley,
N g us
\‘rl v
s Devices & Circujg <t . '
W kD vid A Oé;]ecrromc Ireuity, s ed., Oxforg | NIVErsity Pres
o BLH 20 ) .
d Ne\‘l zfald Robert L., Nashelsky Louis, ElcClromcs Devicey ¢ Circuity, pe,
, poyle n.
tio
bduca

ks:
Refcrence l:l(;ﬁ\las Electronics Devices & Ci
na

Ircuits, Tat
Electronics Devices & Circuirg, p

aMcGr

aw Hill, New Delhi.
HI, 1995
. poghart ald A., Electronics Ckt. Angqy lyzer & Deszg’n Med., Tata McGraw Hill.
, eameng;‘t]or Data Manual, BPB Publlcatlons
‘ ! Gmicom
4
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of Mumpby;

Branch: Instrumemmion

Engineering

&7 ’il]@&h@%r\e@ed

D ek —w@ 05—
P ch) ————— Practica T ——
e e Ttorig] [T

—= \\4

- — — ;'I-I’o’u’r' T —— |
“Gystem ————__ Theory o525 | Marks
i ___Practical & Oral | . ——— B

Total [ g5 ——HA— - |
T K

100
T N L —
Functions of bounded variationg,

Laplace Transforms of 1, t", e* sin gt coq at, sinh at, cosh at
erf(t) Linear property of L.T First shifting theorem, Seconci
shifting theorem — L{t" f{0)}, Liftyn), L{lftu)du}, L{dvgp
f(t)}.Change of scale property of LT, nit step function
Heavyside, Dirac delta functions, Periodic functiong and thei;
Laplace Transforms.

a) Inverse Laplace Transforms '
Evaluation of inverse L.T., partial fractions method,
convolution theorem.

b) Applications to solve initial and boundary value problems
involving ordinary diff. Equation with on

¢ dependant variable.
Complex Variables 25
Functions of complex variables, continuity and derivability of
a function, analytic functions, necessary condition for f(z) to be
analytic, sufficient condition (without pr

oof), Cauchy -
Riemann conditions in polar forms. Analytical and Milne -

Thomson method to find analytic functions f(z) = u + iv where
() u is given (ii) v is given (iii) utv (iv) u-v is given.
Harmonic functions and orthogonal trajectories.

a) Mapping

Conformal mapping, Bilinear mapping, fixed points and
standard - transformation, inversion, reflection, rotation and
magnification.

b)Line Integral of function of complex variable, Cauchy’s
theorem for analytical function (with proof), Cauchy’s Goursz’at
il@EMithout proot), properties of line integral, Cauchy’s
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(O

_raegral formula and deduction
Singularltlcs and  poles:

¢ .nt (without pr aylor'g
,_-vclOPm‘—“ ( t proof), residy S an

dn( it'S cvaluation. ¢ at 150 Aurent’q
a . o
4) Residue theorem application 1o eyy)ya

diiate re

type - Wintegraly o ‘;
[ (cos O.sinNd9 and J-f(.\')dx

T |

(

pourier St":i"S ‘ ) |
()rtlmgom_hty & o_rlhogona[ functions. f: iw
mnclinn m_‘ a .sencs. of onhogonal “fu :xPrcssi(m for the \ <4
conditions, Fou_ncr series of periodic functpc“ons.* Dirichlet's
2J. (Derivation of Fourier coeffigj 10ns with period 2pi

or < .. . ent
expected) Dirichlet’s theorem Even & Sdf:io.fan, bn is not
unctions. Half

ange sine & cosine expressions Parsaval's idengi

prOOﬂ ntities (without
a) Complex form of Fourier Series: Fourier

Fourlcr integral in detail transform &

o |

ory Examination:

Question pager will consist of total 7 questions carryj
Only 5 questions need to be attempted. ARG 20 marks cach

Q.1 will be comgulsory and based on the entire syllabus
Remaining questions will be mixed in nature. '

In question paper weightage of each module will be proportional to the
number of respective lecture hours as mentioned in the syllabus.

g s v — D

Text Books: .
| Wartikar P.N./ Wartikar J. N., Textbook of Applied Mathematics, Pune Vidyarthi

Griha Prakashan, 1981.
). Kreyszig Erwin, Advanced Engineering Mathematics, 8" ed., Wiley Student

Edition, New Delhi, 2000.

Reference Books:

|, Churchil, Coplex variables, Mc Graw Hill.

1. Shantinarayan, Theory of function Complex Variable. S. Chand & co.
). Shastri S.S., Engineering Mathematics, Prentice Hall.

fl'ng’)I(l)James, Advanced Modern Engineering Mathematics, 3
by 4

;}Poner Merle C., Goldberg J. L., Aboufadel
5, New Delhi, 2005.

d od., Pearson Education

Edward F., 3" ed., Oxford University
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_ 4 Umhg;

T Branch: Ingp, - —abai T

e Branch: suumentauon S

F l.:ggmggrmg —
.Iccu-:ca.‘.NS‘“"-"» (abbreviageg as EN) o
I'CClUl‘c , B

D - B

& ach l facticy]

1." “n .

’f“‘: el \\/CCk
3

Mutorig

1 hL‘()I‘)' 03 Marks |
al ang Oral | ___ 100
- Ory -
Term Work

T T T()la’]' 03 25
s should be conducted. 03 —— L 1s0]
) lllll‘”‘ o

} — ——a_

| Contents - T
' Networks Theorems ‘ __Hours ]
Analysis of networks with dependent & independen sou 12

mesh analysis, nodal analysis, source transformatjop, technifcss,
Supcrposition theorem, Thevenin’g theorem, Norton’s que,
maximum power transfer theorem, s

AC sources. Analysis of coupled

mutual inductance, and dot conventj

Practic

25 |

1

——— ]

on)

Graph Theory 06

Introductory definition — Graph of net
loops. Incidence matrix, log

Network equilibrium equations, Duality.
' Time and Frequency response of circuits ‘ 10 ]
Voltage/current relations for R, L.
domain. Initial and final conditj
differential equations, steady st
Analysis of transient and steady state responses using Classical
technique as well as by Laplace transforms. Steady state
response to step, ramp, impuise & sinusoidal input functions.
——— ¢ nput lunctions.
Network Functions & Two-Port Network i
Network functions- drivin
and zeros,

work, treeg

’ CO-U‘CCS,
P matrix and ¢

utest matrix.

—

ate and transient response.

g point and transfer functions. Poles
time domain behavior from pole zero plot.
Corcept of two port network. Open circuit impedance (Z)
Parameters, Short circuijt admittance(Y)  parameters,

transmission (ABCD) parameters, inverse transr.nission
T—LParameters, hybrid parameters. Interrelation of different
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/

Propertics & synthesis of [

oint impedances. :gyl]ElICSlS Of R-L-C l‘unc{im ‘.( « Rel
l’rOPcrties of transfer functions, zergs of tr 1.
1thests of Yz and Zor with a 1-Ohpmy oy
i '
7 ant — resistance neiworks,

w,lﬂ/” -

ansmission
nnation, synthesis of

///
-\.aminatlon: " o
wn Qucsllon papet will consist ot wotal 7 questions Carrying 0
m ol 5 questions need 10 be attempted. P B SHmarks cach,
) { will be compulsory and based on the entire syllabus

1 cmaining questions will be mixed in natre,

Loy uestion paper weightage of each module wij| be proportional

ber of respective lecture hours as mentioned in the svlhbti rond 1o the
S ) ¢ S.

num
, mination:
l a > 1 > ]
0rd will be based on the entire subject.
pol
rtnﬂ“'ork: . f . . t t . l ’
- work consists of minimum ten utorials properly recorded and graded as well as
l-gSS st paper(s)- T_he distribution of the term work shall be as follows.
;boralofy work (Tutorials) 10 marks
-« (at least one) . :10 marks
gdance (Tutorials and Theory) -05 marks
7 fnal certification and acceptance of term-work ensures the satisfactory performance

Jlghoratory work and minimum passing in the term-work.

jitof Tutorials:
. Examples indicating concept of super loop and super node.

), Bxamples of indicating the application of thevenin,s and Norlon,s theorem in
presence of dependent sources.

1 The incidence, Cut-set, Tieset, F-Cutest and F-Tie-Set Matrices should be written
for given graph.

{. Examples on evaluating the transient and st
series or parallel connections for different va
overdamped, critically damped, underdampe
tesponse should become clear from this problems.

; E.Xamples on evaluating the transient and steady-state conditions for a R-L, R-C

6 tireuits for DC conditions.

- Evaluating the above examples using Laplace Trans

- Bxamples on Hurwitz Polynomial. Necessary and su
el function,

" Examples on realization of R-L, R-C, L-C functions.

eady-state conditions for a R-L-C
lues of resistance. The concept of
d, oscillatory and unbounded

form. N
fficient condition for Positive
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2,

on synthesis of R-L.c

function_
les synthesis of Y5, apgq Zy wit
ﬁ"aﬁgles oR RS, Tt *Minagig,
g prd
0 _
ks: rwork analysis & Synthesis 18 ed., W: -
ltBOO klin F.. l]\VAeE__ Nerwork analysis_3rd ed., Eastern gey I“tematlonal, 1967
ff?uo Ffalrlienburg ' - “Onomy Edition, 1983
M ya :
g
ya .
) \ Ooks' ork & systems - .
r ﬂ“cvdﬁnr\' D.. Nehwor kj& ;(ygc ngs. W 1l<jy. Eastfe.rn Limiteq, 1991
?lffv hallll-am 'Kemmerly Jrjac -» ENgineerip
0 it '
L W1

-w Delhi 2002.

Hﬂ/‘t\ Hill. New D?\]ahvi Mohmood. Electric Circuiq 31 '

1 Mcara\\t - Joseph A 537 ed,, Tata McGraw Hjy

niste!

;. [.dl:” Jhi 1?9:1] dhakar. Circuits & Networjs Analysis & Synt
N hat

pyammO e 00

Sy -H-l”~ :3(3 Circuits, Brooks/Cole T},

.arSII(z/? L'lji'lf.’(ll' Circuits Analysis_ p

6'Dﬂ"A dlgrcCharlesk. Mathew N.O., Sadik
Jexan

1:4 craw Hill. 2000.
¢

Ircujt Analysis, o ed., Tata

hesis, 13 reprint, Tatg

e

omson Leary

WS Publishing COmpany, 1993
u. F undamenyq]

ing, 2000,
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/.S-E' }'En ineering S
# i leconies (sbbrevieig

‘Dl g
| . e S \
e P
o B Y, 1 o

—

W ntroduction \I‘M“
1/ :\]umber systems, binary, octa], I
Conversion from one system to 3
BCD and hexadecimal.
| Binary codes ;
} Weighted, reflective, sequential, gray, error detecting codes, 4
odd, even parity, hamming codes, alphanumeric, Morse
teletypewriter ASCII, EBCDIC codes, converting binary to
gray & gray to binary and XS3.
 Boolean Algebra Logic Gates m*—“\"‘“\‘w‘~
AND. OR, NOT, XOR. XNOR, operations NAND, NOR use
of universal gates for performing different operations. Laws of
Boolean Algebra, De-Morgan's theorems. Relating a truth table
to a Boolean expression. Multi level circuit.
Combinational Circuits 08
K-Maps and their use in simplifying Boolean expressions,
minterm, maxterm SOP and POS implementation.
Implementing a logic function using universal gates. Variable
entered maps for five and six variable functions: Quine
— I(\:AcCll{sky .tabular t.echr.liquc.es. : 5
ombination Logic Circuit Design
Designing code converter circuits €.g. binary to gray, BCPt tf
Seven segment parity generator. Binary arithmetic ct;:cucltcs)-r
Adders, subtractors (half and full), BCD 'adfier-su raitudé
carry look head adder, serial adder, multiplier magn
6\% arithmetic logic units. s
9 Use of Multiplexers in logic design
~~—Multiplexer (ULM) Shannon's theorem,

hexadecimg] and  otherg
nother, Arithmetic, binary

-

ULM trees, de-]

(} Scanned with OKEN Scanner



1 vers desionimm———
Iyfultiplexers. designing o

. . Y D
ombinatlonal circuits, 8 ROMS & Ul
com———————"—___ M
Foequential Logic Cireujtg b Mazagg,
[S - - Al ‘
ar v ¢ . .‘
(‘Ompdnson (g lmmbmau(,nal and g, |
yibrators (astable, monostable . LMty | 08
p. JK. converting one flip g, AStabley e T M o
¥ > a Hopg, <«
qwitch, counters dmO_dulus of c:::()lhcr“ e Ph‘ }.\l', [

] ~ o - )
up/down w}mgcr,d cs‘g"‘ng SCquenjy n “”:"mu
and counter DY drawing giq, trans;; OWnters Unter
ansition table. Ring counte lon (; £ pate |¢

l1apr: .
I, Johns()n . gram and .

counter, pseudo random number gy,

er, fui |

diti rator r, Wisteq Ming |

locked conditions. » Unuse States gp,g |
o S an
Registers ‘ — | ¢ l

Serial input serial output serig] input p alle | *‘()3

Output left <k f -

» 1CIt shify,

_ . . : ara
right shift register, use of register ICs f,.- seq
Crator

and counters. !

Memories “\\
RAM, ROM the basic cel] [C bipolar, ¢ 03
RAM cell. Magnetic core NVRAM,, bumf’ RAM dynamjc
PAL, PLA. Introduction to PLD’s: Memory, CCD,

Logic Families —_— |

Basics of digital integrated circuits, o

of I basic  operationa)
characteristics & parameters. TTL, schottky clampedelTaljozai{ i

—

Theory Examination: )

. Question paper will consist of total 7 questions carrying 20 marks each.

Only 5 questions need to be attempted.
Q.T will be compulsory and based on the entire syllabus.
Remaining questions will be mixed in nature.

}J‘\‘.p;.g,al\.)

number of respective lecture hours as mentioned in the syllabus.

| ;’ragtical & Oral Examination:
Tact;

Jetiments given in the syllabus and the oral will be based on entire su

distriby g

ract.buuon of the marks shall be as follows, 95 marks

Org] Cal examination 25 mar
2 examination s

Ter

. m\Vork:

Work . L ) ] a W
be term €onsists of minimum eight experiments and
York shal] pe as follows,
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state gate ECL,IIL, MOS devices CMOS compari :
|-State & ~ R WIUS comparison of |
families. PMOS & NMOS&EzCMOS. Introduction Mlj '

In question paper weightage of each module will be proportional to the

@l examination will be based on one experiment peiformed from the list of
bject. The

ritten test. The distribution of



work (Experiments anq Joy

r m
aboratocaSt one) N
265[ (at e (practical and Theory) | 1
A“cndaar; Ceniﬁcatmndand acceptance o, 1"
in ¢ and mini oy e Mk,
fhet atory work Imum PaSsmg \ n Work - 05 rn;' ‘
Ol'labo he ey, Sireg the ks
. Work Sl
t()f LabOl‘atOry Ekpeﬂments: ' “lory Peef...
Ui |
L ImPlcqu;\J”z‘)g; tudy of Gateg 4 ot
NOR & XD u;mg (Dall NANp Ga%;c Operagjo, i
. |mplementing a binary to 81y, gray S(fl)a]l NOR (l‘ SNop
© using gate [Cs. 10 bing F b Tles, “OR
R g : . Mary ,
. Simplifying 3, 4 variable logjc £, . Yo X3
.)' nct . G l LN
AND/OR, OR/AND, ALL NAND Y Z’ES and 'mPlemem- e Conyers,.
4. implementation of Half & Fyj A L Nog, g then, USing g

dder Cil‘cui[‘ .

study of Multiplexer & Demuhiplexg
constructing flip flops like SR D JrI.(
hounce switch. )
Designing 2 mod N counter where N<}q IS and g g
Design ripple counter/or a two b COmpai;:g IKFFang ”‘..

. Building a ring counter and a twisteg ring coL.lOr SIng gate IC;

0. Any one of the following: ater using D fif jo

.. Full Adder using Gates and using Decoder o .

ii. - Usinga counter ICs like 7490 o ramultiplexer,

. r.7492 or 7493 a5
- - : VOLIGI20r 7493 asa B
il Using a shift register as 4 sequence generator CD counter.

(=)

Text Books:

L. Jain R.P., Modern Digital Electronics, Tata McGraw Hill, 1984.
2. Malvino Leach, Digital Principles and Applications, Tata McGraw Hill, 1991.

Reference Books: ‘
- Floyd Thomas L., Digital Fundamentals, 3ed, Belland Howell Company-1993.

- Morris Mano M., Digital Design, Prentice Hall International-1984.

- Almaini A E., Electronic Logic Systems, 2" ed., PHI-1986.

+ Malvino, Digital Electronics, Tata McGraw Hill, 1997.

- Tocci, Digital Systems, PHI, 2000.

Dr. Jog Nandini K., Logic Circuits,

Lid, 1998,

Floyd & ain, Digital F. wndamentals, Pearson Edu

and printers PVL,

2
3
4
5 .
| 7™ ed.. Nandu publishers

7_ ca[iOn-
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Contents —_—
1] Communication in a business organizatjon: T\Ms\“’
|internal and  external communication, T . |
e for conducti yPes of meetings, 05
strategies 10 ng successful

' . C business meetings,
documentation (notice, agenda, minutes, resolution) of meetings.

[ntroduction to modern communication techniques.
(e-mail, internet, video-conferencing, etc.) Legal and ethical

issues in communication (Intellectual property rights: patents, |
TRIPS, Geographical indications). 1

|1 | Advanced technical writing: N .
Report writing: Definition and importance of reports. qualities of 07
reports, language and style in reports, types of reporis, form?ts
(letter, memo, project-repots). Methods of compiling data for
Preparing report. '

A cOmputerzlided presentation of a technical project refp:rr; k:zszi
™ survey-based or reference based topic. The topli:sh;)ul 4 not
Signed to group of 8-10 students. The written repo

ceed 20 printed pages.

~
— =

i . : sals.
“Chnica] paper-writing, Writing business propo
n o~
terpersonal skills: sivation. egOt}dFlo‘I
"duction to emotional intelligenc® ™ decision

m_bUilding’

makFOnﬂict resolution, Assertiveness:
ng, tlme-management, persuasmn

i
Eh
-
8
&
¥
&
p.
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n“,tion sk';;z'c tive presentatio
I’rcSc sof an ¢ M Structyr, of

Is, Audience analysis, LangLIagc. a Presentyg;

dlplen™ gion 10 : :

; tal - Voice qualit A
| ’ ronun ulation, Accen,
@0
|
|

.On.
pattt_
[nt0 - qkl"‘s. .
or ! L cover letters, Ty

et 7 sumes anc . :
¢ e S Of Resyme

\

03

\

ang ] .

i
ues: Prepart

ng for job interviews, facing gy
it

crvicw,

5 Interyjey,

L and m,,,_vcrbal communication duz‘ing inte
Jal @

I'Views‘

03

* ‘ﬁon sessions and role-play techniques to

. be U
¥ . n ~ v Y O . Sc
se T pate interview strategles (mock intery; ews) dto
1 : :

)Mo —
4o discussmn.

GrolI Pp seussions as part of selection proeegg Structure of

‘(' o ITa L TAC . Pl c 0

" , discusston. Dynamics of group behavior, technique .
. participation, Team work and use of body la“guale s for

e |

03

wOI’k: '

(25 Marks): Assignments; :

nts on communication topics

Three assignments on .report-wriling .

firee assignments on mtm‘pc‘r@nal skills

ryo assignments on carecr skills

4 least one class test (written) .

pistibution of term work marks will be as follows:

/‘
Term

part1
wo assignme

Assignments : 10 marks
Written test : 10 marks
Atendance (Theory and Practical) : 05 marks

Part-I1 (25 Marks): Presentation;

Distribution of term work marks will be as follows:

Foject report presentation : 15 marks

Group discussion : 10 marks

The final certification and acceptance of term-work ensures the satisfactory performance
"iboratory work and minimum passing in the term-work.

|, Lecil :
5 Lesikar anq Petit, Report writing for business, Tata McGraw Hill.
. p Man and Sangeeta Sharme, Technical communication, Oxford
Mg g\ Delhi.
00ks:
Wallace &
SMing

University

Masters, Personal development for Life & work, Thomson

McGraw Hill.

© He

] urph . ; jcation

. . - mmunication, s
Hucy Y Effective Business Co | communication,

N & Olse 1 iti rofessiona
4 FCGraW Hill. n, Technical writing and profe

ted | .
ulhans, Organizational behavior, McGraw Hill.
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- Yof Tl
,-////‘ Branch: lmlru,%!mmi TN
A . o Chilg(r.

LSk Engmccrmg Natjo,

(-[:1!'- —

— Ty ~ Q- ) Q .
pransducers-1l_ 3

et T
| i ek ~\§ e |
3 g pet w(l\f\\ —
& S 7
: P X \""‘—-.
&

ral | 5 100
W\\\*zs

Tota] 5\\25

_—amination will be based on object-orienteg in
(b

dustrim \\200\
—""| Flow Measurement e G o
l 4) lntroduct.ion to fluid flow: Properties of fyige . 557
{ fluid, dimensmnl?ss Numbers, type of fluid flow fl IS, t;veie of
T measurement usmg. Manometer (| lube~lypcg \vcll)l tf-ur:
; - | inclined Pe, SGIO Manometer), . continuity equﬁ{isn
:. Bernoulli’s equation, hydrosiasic Taw, Pasegpe

through  pipes- major- & minor tosses,
through open channel-weirs & notches.
Materials used for {low SENSOrs, performance of py
corrosion resistors, erosion, effect
cavitation and flashing,

b) Head type: orifice, venturi,
characteristics of head type flow meiers.
Variable Area type: Rotameter.

¢) Other flow meters: Turbine, electromagnetic, ultrasonic.

positive displacement, anemometers, hot wire, mass flow
meter, solid flow meter.

aterials,
of vapour pressure,

nozzle, pitot tube,

,/

: 0S
Strain Measurement [culation
lmroduction, types of strain gauges, gauge 'factor ca Cgl z:i .23.
Materials for strain gauge, resistance strain gauge nesg :
_ A oauges.
T~ temperatyre compensation and applications of strain gaug
! )
; iressurc Measurement _ ification, elastic
°Ssure  scales, units & relations, classi lcl’bmtivon using
elemengs. bourdon tube, diaphragm, bellows. Calibr: ]

;\ deaq weight tester.
\ 1) EJ

: astic
’ . on Of elas
~“lastic materials: Properties a_n_d__§_eEEL

08
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i crials for clastic h.m_\_\
hol”'don tube, bellows, piesq Llls "'c\;ﬁr\
|\]il| 'l'ldlb. - . Celrie and g, '.pl'"r,
" Ele ctronic: Capacitive, piez Wgne(, 'lr.dl!m
> . ASET§ é ] l
) (Tnnvmsum methods: LV clectrie, lab 3
‘ YU, s Stras ahle
) [ligh Pressure  measurey, 'dm fau luctanee
fidgeman type. et py |
i 'ffcrcnli:ll pressure , t Moduly,
oV « DP Cell, semic measuremeny, |- sl
lml:lllpb_,/f,.d__.;;%',‘l!g(_{l\_duCl()r Stratn . Force by, ‘
\,;“.“um Measurcment ''“"'*'--—‘-q','!,Br'lllgcSi nee, motigp, |
r l’l i N : ——
&, Ic ations, Mc-]cOd gaugc X
] ”‘1 -

Units o |
ocouplC 1t cathode ionizaf; irani

plc, ¢ 10nization y ani gauge, Piran:

o Pitani

therm 3
., 1ilyration ustn dead wei Ipe
Calibr&==—— > vmgwr. 8¢, Knudsep pat
_chemical Sensors e auge,
K-—M
e —

A plectro
'1‘crminology, equations, units, b
rH nwaSurcmem-clcctmch, b 05
(emperature compensation, calibration § circuits, maintenance
e e o nemig s ||
ORP (Oxidation Reduction Potential) I\/I‘cl::inng circuits, |
ment.

/ Force, Torque and Power Measurement
q) Force measuremcnt: strain gauge, LVDT, pi 06
b) TO l.quc: TOl'uon bar’ Sllain gauge- 4 pchOEICctnC.
¢) Power: Dynamoimetet, instantaneous power mea
' SETE surement,

alternator OWer measurenient.

Pt .l\,lisccllanceus'TranSduccrs‘ T

. position, speed. velocity, acceleration, vibration, sound v
humidity & moisture meas,urcment: |

viscositys density,
J 1nanosensors. |
PEL

Examination:
Question paper will comprise of total 7 que
Only 5 questions need to be solved.
Q.1 will be compulsory and based on the entire syllabus.:

Remaining questions will be mixed in nature.
i h module will be proportional 10 the

[n question paper weightage of eac
umber of respective Jecture hours a5 mentioned in the syllabus.

Theory
stions, each of 20 marks.

o L o —

om the list of

performed  {F
subject. The

Practical & Oral Examination:
ne experiment

Pfa“i_Cal cxamination will be based on O :
tperiments given in the syllabus and the oral will be based on entire
s follows, ,
.25 marks

,“ »
Ustribut ‘
b ‘.b”‘“)n of the marks shall be a
OYat‘ltcal examination

"t eXamination

:25 marks
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ok of mini ' |
“m,\consﬁ‘b of minimmum cight CXPCriment. ¢
qawort (ribution of the term work gy be as fon1
l \. LAY

¢ d"“m.k (]-j,\-pcrimcms and .lmnnnl)
Wy

qlOL) . 10 revnai v
3[“““ C'lf"l onL). . . ks
Cq@t (pr'iC“C"l and Theory)

ance U ) e . » ne
\”‘.]1;{.”' .Crl“‘cn“o“ .llld. -\-CLCP‘{\HLC of |(‘HnA\\ml A >'1 Mark «
we final e « werk and minmimum passing SUTES the

| S 1N Satioface _
' i n WACTOrY per v
.hl“ﬂ.ﬂ[(\l : ”lC '(‘”“‘“ ork [ PIF it

Ti‘{ng«r [

! Yra .
“‘”!):(-‘ CPOTt and 4

al l",,\':nninul'ion ‘Bascd on OI_)jcC“()l'icntc
‘ﬂ,"p q process industry & calibration institute 1o
-",i-.?;im:ion procedures. ThC.SllldCI?l should submi e
',:'Ic;cn gransducers \.\'Ilh l.hcu' specifications & calibration Procedures
-y gansducer spect fication should be Studied wih, respect (nifn;‘f:;:\; o Biden
- Interpreting manufacturer specification sheets. ng points
i) Transducer type
i) Operating principle
v)  Accuracy
v) Linearity
vi)  Hysteresis
vii)  Environmental operating limits
“he student should submit the detailed report depending on the observations 1

concerned teachers of subject Transducer-11 will co-ordinate the visit. Oral cx;z:n::'.'
vilbe based on the visit report.

d lmlmtriul Visit
Study ¢

.qfll‘f,'r ':."""]’
i

(k‘t-’l!lm{ [t_"'\. w1 cont,

1:- e

!‘ist of Laboratory Experiments: '
1 Strain gauge characteristics and weight measurement.
 Measurement of pressure using bellows, diaphragm, bourdon tube.
.TCS[ & calibration of pressure gauges using dead weight tester.
: asurement of flow using orifice/venturi tube/pitot tube.
f : uela?u;f l:em of ﬂOYV u_sihg rotameter.
 Study ar:d Characterfzatfon of PH meter. g
Umidigy characterization of conductivity meter.
fiscos ¥ Measurement.
l[y measuremem,

Tey( Bools.

atation Measurement and Analysis, Tala

l‘ kra B.C, Cahudhary K.K., Instrume

% glivGra“' Hill. :

)ha::e,y A,'K-, Electrical and £
Patrai And Co.

»elronic Measurement  and In.s‘!rufm'ulu!iun‘
(¢

(3 Scanned with OKEN Scanner



2
° poeblin E-D., Measur emen; ' 2
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DouglasM Consndme Pro
‘ Johnson, P ces,
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Rangan, Mani, Sarmg_; "0l gty & cony, tng
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Graw HI Matiop g, 0N Tecp, “bogy, )
~ Andrew Williams, Applic i ) lem.s-andbeﬁlo& o CGrawllill,
pubhshmg company. hsty Umenygi . iceg, ynd o
Bansal R.K., Fluid A, ion j, Proceyg i > Lata b
. ” 2 Mee JumH listy
. David W. Spitzer, Indusiyiy Flow ,’ '(1'!11'(- Mach J VoL, Gyy
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E\,alualion

System

2

Contents
Introduction

Definition of control System and related terms, o
closed loop system, examples. Development
control systems, classification of control system,

pen loop and
of automatic
examples.

Definition of servomechanism, block diagram of “servo

components- potentiometer, synchros, AC ‘servomotor. DC
servomotor, AC/DC Tachometer, servo amplifiers.

systems- AC: servo. system. -, DC servo. "system: . servg’

Mathematical Models of Physical Systems *
Definition of physical systems, principle of superposition and
homogeneity, lincar non-linear, time varying, nmef 11Ilvztrrliz;2;
systems. Types of dynamic model, l{near clements ofe icrsicql
and mechanical systems, differential equations o ptl)eml;l
Systems-mechanical | systems, elccgnca] systems‘;mallooous
Systems, fluid systems, pneumatic systems. A

07

| Systems. < tics
T:msfer Function and Fee(.jback.Cllal;:jlzltetrrl:nsfer function,
Definition of transfer function, Smusotilock diagram algebra,
transfer functions of physical systems,

ition. construction,
: . raphs-definition,
reduction rules, signal flow grap sensitivity of closed loop

ect
and open loop system, eff

broperties, and Mason's gain formulaof feedback, effect of

12

: 9 les
. , w][h examp
diSILll‘b'mCCS Si”nals rcgeﬂeratl vE fCCdbaCl\ .
C & 2
TP PO

Time Response Analysts and impulse ft
Standard test signal - pUIsﬁc function,
ramp  function, parabolt

inction, step function,
sinusoidal  function,

07

0
: se of first

: ¢ respon

_dynamic response, time_
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— second order Syst : .
[ asponse of ystem, spcmﬁcauons stead
" or, system 1ypes and error ¢, i a0
e cr[‘ ’

NStants, effect of Y-state [ T
B d poles to a system, deg;
21 an

. : addinl 7Croe
' gn spccmcatlons of 5 zerog
tem- desired close logp
syS

Second oy

ole ' i

- p locatjoy and e dominan
iion.

cond

e apility Analysis_ ‘*W — i
_— | St wcept of stability, dcﬁnilions,

g C?:put stability, relative stabijiyy
Olnditions for stability, Roy, st
Cﬁqbili‘y analysis, root locus tegpy
(S: onstruction of root loci, ooy loci of different Systems,
Frequency Rcsponse.and SIW 07
Corrclation between tnng and frequency I€Sponse, polar plots,
Bode plots, .log magnitude vergys Phase plos, Nyquist
stability criterion, frequency

response Specifications, Stability
analysis using-bode, polar, log-magnitude versus phase plots,
‘ - - & . .
i definitions and significance of g3 margin and phase margin,
1

itivit analysis in frc uency domain
LSCfﬂSlll y - ,
/

. ination:
;xaminatio ) _ .
Theory IQ;cstiO“ paper will consist of total 7 questions c
. Only 5 questions need tc be attempted. | |
Q.1 will be compulsory and based on the entjre s_vllabgs.
e oo 3 : 11l be mixed in nature. - ke Bl ‘
>maining questions wiil b_c._mp_x ot e B " ional- to” the:
Runﬁéstifnq paper weightage of each module will be' proportional- to
. 1?bcr of rcspccich lecture hours as mentioned in the syllabus.
nu

=\

necessary g,
ability criep
que, applic

;

arrying 20 marks each.

L S S ST S )

Practical & Oral leammaélond: on one experiment performed from tll)le liSt“l ‘lOf
. : : e ‘ i ject. The
ot xamination will be bas o ed on entire subj
e Cl\ l;;\ en in the syllabus and the oral will be bas
experiments giv ,
OWS,
distribution of the marks shall be as foll

: 25 marks
Practical examination : 25 marks
Oral examination

istribution of
i test. The distributio
Term work: . eight experiments and a written
Term work consists of minimum €1g

e lerm work shall be as follows,

10 marks
al ) )

oratory work (Experiments and Journal) (1)(5) m;ﬁ

05 m
St (at least one) : . formance

) . / : the satisfactory perforn
AItlendancc (Practical and Theg;?ti)mce of term-work ensures

'€ fina| Certification and acc

e term-work.
of |

ine in th
L assing 1
a Oratory work and minimum p
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 of Laboratory Experimen,

7o study the characteristjeg of:
1. 4. Synchros Tm“Smitter and ‘

b. Synchro as an eror detect, SCeiver,
To study DC position conry) S\_St‘e:{
To find Charactensl.ics of AC sén-o ,]n
To study l!lC operation of st epper mmsmr.
To study time responsc of Typ, g, : I
To study the frc‘quenc_\- TeSponse of fTimt
To study the effect of damping faerar and Second orer Sysie

¥ e & 1actor on the pe
To study the cffect of time constant op perthr[:;;fommgcg
nce of |

LIV TR S '.,. \.J

p T
< SVslems.

'_"-\ '.3

ms,

of second order system,
order system,

[# ]

Note: For Experiment No. 5 10 § the oy

gmulation SO ftware like MATH CAD/\ ATL-‘\B»’SCIII:Q,SCE[/SO gl]l‘l,s\t\:léco:':gﬁfﬂ] using
. uivalent.

Text Books:
1. Nagrath 1. G., Gopal M., Control System Engineering, New Age International (P)
Ltd. Publishers 2000. _
7. Kuo Benjamin C., Automatic Control Systems, 6™ ed.. Prentice Hall of India, New

Delhi, 1993.

Books Recommended:

1 ] / / “ bliShin_
I G l l‘d COIIII‘()I .S)'S!C""S "i”fipl(.’f (md De&‘tgn. lata hiCGm“ “l I u q
. Opa an

Co. Ltd. New Delhi, 1998.
2. Nise Norman S., Control S

~208: .~ Control )
’ feOWis P e, 199 _— " t J. Savant and late Gene H.

International, In¢. ]9'97. hram Shahian, Jate Clengﬂedl-. Oxford University Press,
4. Raymond T. Stefa?}:i?{back Control Systems

Hostetter, Design o/ 1€

New Delhi, 2001.

i lHC.

istems Engineering, Prentice Hall
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Universi

ﬁ\
of Mumbai

Branch: Instrumentation

Engineerin Semester: [V

—cal Technology & Instr —l
P lzlgcltllk &Y. fnstruments (abbreviated as ETI) 3
Jith per Wee — Lecture[ 05
#{;“i:]iﬂ- Practical | 02
i
ion System

| \.1'“‘

c:lCh)

——

. " Tutorial
e

R Theer
. Practical & Ora]
Oral
Term Work
Total

Marks diy]
100

25
25
150

e ean

—

\@L Contents

Hours
10

D.C. Machines

Constructional details, types (shunt, scries & compound),
generator action. emf equation, motoring action, significance
of back emf, forque and speed equations, torque-armature
current,  speed-armature  current and  torque-speed
' characteristics of different types of motors, speed control,
starter, applications. General specifications of D.C. Machine &
their significance.

Induction Motor 08

Rotating magnetic field, construction and principle of
operation, slip, rotor frequency, torque-slip characteristic,
relationship between slip and rotor copper loss, speed control,
starting methods, motor ratings. General specifications of
induction motor & their significance.

E Fractional Horsc Power Motors .
| Construction and principle of operation of single phase

12 induction motor, types of single phase induction motor
(resistance split phase, capacitance split phase) and their
applications. Shaded pole induction motor.

A Analog Meters

! Construction & W
| ohmmeters, power fa
| D’Arsonaval galvanom
| Shunts & multipliers-
analog multimeters.

Measurement of R, L, € o bigh resistance, inegger

Measurement of medium, |

e et e s
TR

06

08
orking principle of: ammeters, voltmeters,
ctor meter, energy meter, Q meters,
eters-PMMC & PMMI instruments.

Measurement of phase & frequency,

10
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md D.C. potentiometers:

. AC. Brj
«olf and mutual inductances, idges, measurement of

Measur

o ar . emen i

perivations and numericals related 1o all bri d:;cOf “apactiance.
S.

? / Electronic Measuring Instruments 5
’: 05
I\

//

[Electronic voltl.ncters, DVM and DMM on i
voltmeters (ranging, zcroing;polarilv indic'ui;m;mlommmn i
Input/Output devices B A el

a) |)ig?t:ll 1/9 dP\'iccs: punched card, paper tape, bar codes 5
line printer, mk:]Ct printer, digital tape l'CCOl’dilll . ﬂ(o :::'(flib:k
b) Display (l-C\'l.CCSZ LED, LCD, seven scgment’iiis )l"\i - drs S "
alpha numeric displays and recorders. s

~ | Cathode Ray Oscilloscope o L

< CRT, Types of CRO: Single beam
storage (DSO) and sampling. Brict'con;p

Applicalion In instrumentation and me

| 03
double beam. digital !
arison between CROs. ‘
asurement. 3

cory Examination:

Question paper will consist of total 7 questions carrying 20 marks cach.
Only S questions need (o be attempted.

Q.1 will be compulsory and based on the entire syllabus.

Remaining questions will be mixed in nature.

In question paper weightage of each module will be proportional to the
number of respective lecture hours as mentioned in the syllabus.

Th

= 2 o =

N

Oral Examination:
The oral examination will be based on the entire subject.

Term work: ' : e RSBy .
Term work consists of minimum eight experiments and a written test. The distribution of
the term work shall be as follows,
Laboratory work (Experiments and Journal) 18 mat tb
:10 marks

Test (at least onc) 05 Zl k

. :05 marks
Attendance (Practical and Theory) e & " .
The final certification and acceptance of term-work ensures the satistactory pertformance

of laboratory work and minimum passing in the term-work.

Li ; iments:
L';;::(; ];:[:?OTE:)?OD% iﬁgﬁ;ot or by armature voltage and flux control method.

2. Load test on DC shunt motor.
i- Ié;:d(it eeon i)(i‘serllesslél(s);i(g-rino :nduction motor by adding the external resistance in
-opeed control of 3 pha S :
5 lshe rolor circuit. by D O.L autotransformer. star/delta and rotor resistance
-Slarting of induction motor fplrs e

Starter,

6 < L power motors.
‘Study of different types of

fractional horse
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. machinc starter.

ol P eter& CRO: fro \

cqudy frf‘”l"“"““!f-liuon & 109:::1 lmnlf,l controls & specifications
1.2 dy 9. identi11C< sting ol varioys . .

W on, | . : S compone oyl .
$ f:tm‘ Uw(;ransismr’ diode, various ICs. ponents like resistors, capacitors,

| W ~ ~ 1 re ey ofe o
0, mdl' 1 . ent of medium valuce {mstancc usig bridge

0 I\"c":’urcmc'“ of small value resistance using bridge
|I‘l\1cusllrc entof lndlfctancc by using bridge.
',';\IcﬂS“ (D C. Potentiometer.

- ' 0 '
,I:_ gud? of Megecr:
T 1y ement of Capacitance using A.C. Bridges

5 al ‘ll -

¢ Med® .t of phase & frequency usi
1 Jfeast 'cmunlo(;_ Cl R‘O (Meas:l]rcnneztusngglfr equency meters & Synchroscope.
0. M ations s of ph ) y
> ‘\ppllca:_“ VM phase & frequency & component testing).
[of -

Ceuudy © .
18. bll'( 3 of Recorders.

Stud] ) -
9.9t dy of Display Devices.
(. S[" ~ rve
:(l cdy 0! spectrum/wave analyzer.

Text Books: .
gawhney A. K., Electrical & Electronics Measurement & Instrumentation,

" phanpat Rai & Co.Pvt Ltd.
. Nagrath L J.. Kothari D. P., Electrical Machines, 2" ed., Tata McGraw Hill. New

" Delhi 1997.

" Reference Books: ‘_
" | Guru Bhag S., Hiziroglu Huseyin R
Oxford University Press, New Delhi 2007.
2.Say M. G., The performance and Design of Alternating
CBS Publisher and Distributor, Delhi, 1983.

3. Taylor Openshaw, ["HP Motors, Addison Wes!ey 1976.
4, Kalsi H. S., Electronics Instrumentation, Tata McGraw Hill, New Delhi 1997.
5. Khandpur R. S., Preventive Maintenance & Troubleshooting, Tata McGraw Hill. New

Delhi 1997.
6.Cooper W.D., Helfrick A.D., Electro
Techniques, Prentice Hall of India Li
T Rangan C. S., Sharma G. R., Mani V.
Tata McGraw Hill, New Delhi 1997.
b. Rathore-Narosa T. S., Digital Meast
- Oliver & Cage, Modern Electronic Measurements & Instrumentation, MGH.
;0- I%ouwens A. l., Digital [nstrumentation, MG_H :
]"]‘Cclmical Manuals of DSO: APLAB, Scientific, HP etc.
Technical Manuals for Virtual CRO-

., Electric Machinery & Transformers, 3% ed..

Current Machines, 3" ed..

nic Instrumentation and Measurement

mited, New Dethi.
S., Instrumentation Devices & Systems, 2 ed..

rement Techniques.
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o i Ulll\ u xny

b (
gt Branch: Instr l).:n“:::mh a
_l;‘..;ﬁ: .L,l, s I ng‘mcc; “1}: dlmn SL‘"“:S((:I‘: AY;
113’“0‘ ! lmm"mm“““” (: 1hlm'\'|:m-(| :
“”b VLLI\ ]'Cm;lr:‘; (/’\l)
LN Practica o
!‘ 'l(m et L Aclieal {0 »
o n T utoria | . ‘i!
et ;
on System oy Ill(-‘()ly 3 Hou Marl - »?
Mhh s aF l ractica| & Oral | 100 |
—_—_Oral{ .. - |
———*N-;I;CL"_’LWOI'I{ 25 |
~ Total |3 25 |
— I — » 150 |
o Contents
"_.‘11}‘.‘,@;’“ Overview & Introduction | Hours |
f [ntroduction to the zmglytical process & Electromagnetic 02 '!
Spectrum. |
— | Basies of Spectroscopy I T |
| Laws of photometry- Light and-its interaction with matter
Introduction to SpCCtIOSCOplC Methods.
Componerts of Optical Systems (viz. Radiation sources &
detectors, filters & mono- chlomdlors signal processors &
readouts.)
7 | Atomic Spectroscopy 05
Atomic absorption spectroscopy
Atomic Emission Spectroscopy
4 Molecular Spectroscopy . 11
| a) Electronic transitions
Introduction to UV-Visible molecular spectroscopy
Applications of UV-Visible spectroscopy
Fluorescence, phosphorescence and chemiluminescence
Raman scattering & Raman spectrophotometer
b) Nuclear transitions
Nuclear Magnetic Resonance (NMR)
¢) Vibrational excitation
i IR absorption spectroscopy
ij\\ﬂLCﬂthllS of Infrared Spectrometry e
Additional lnstrumcntal Methods for Organic Structura
| Analysis
\JMPeclrometry . ______.__#——-———-/Lfﬁl
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| / ScParﬂtiO“ Science
,mentals of chromatographj
graphic separations 06

und‘

Gas chromatography— Qas chromatograph & ;

orformance liquid chromatogra 1p & its COMponen
phy S

High
/d’l‘lstrial Gas Analyzers

n ‘o
/ Oxygen: Carbon dioxide, NOx apa]

yzers, Oanline G o4

as

leyzcrs, Nephalometer, Densitometer. ot
Chemical Instrumentation , ele.

/ Rﬂdio g
Chemical methods, radiation det 07
“lectors-

Radi0 i
R s Giger Muller counter i e
> proportional  counte
P

scintillation counter, semiconductor detectors

- ~ > 2 1

analyzers )\—I’fl)’ bp_ect.rometry, Ty s . pulse height

ometry, X-ray diffractometers, X-ray abg’sCl:}lm, X-ray
rption meter

<

\

Sy

spCCU'

/ mination:

 oxa
eol? . i 1 i
h Qu estion paper will consist of total 7 questions carrying 20 marks each

L only 3 questions need to be attempted.
' 1 will be compulsory and based on the entire syllabus.

]
i Remaining questions will be mixed in nature.

" estion paper weightage of e i '

: Jn qu pap gntag “each module will be propomonal to the

of respective lecture hours as mentioned in the syllabus

oral Examinafion ¥ _
mheoral will be based on entire subject.
Term work:
Term work consists of minimum eight experiments and a written test. The distribution of
e term work shall be as follows,
[sboratory work (Experimcnls and Journal) -10 marks
Test (at least one) _ .10 marks

d Theory) :05 marks

rmance

Atendance (Practical an
sures the satisfactory perfo

The final certification and ac
iliboratory work and minimum

rm-work en

ceptance of te
he term-worK.

| passing in t

List of Laboratory Experiments:
. Photoelectric Colorimeter
Nephalo-turbidity meter
Densitometer
Refractometer
for UV/VIS range.

Single beam Spectrometer
Double beam Spectrometer for UV/VIS range:

Gas Chromatograph
Atomic absorption spectrometer

Balance Cell Calorimeter

D oo
N i i N S o
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“OﬂOl" imeter

ll] LPL
ks . .
t $"u| nd Merritl, Dean, \“lm /n.\n'mm-mul Mey)
I.‘.\I wilk ibutors. New Delhi, 7 ed. 10/ //m:l““ Chig |
y )l\ ) . . ’ "‘
ol mur R. S, Handbo, 0f "””l."’ﬁu/ thlish,
' mcl“ ms. 3rd ed.. Mty M Mg
) L vl t
. lica Taw -y
pud
ks:
[ pence Boo
wfe
M W Thomsoy py,. ,
" Holler. Niemi On Prip, Ipley o Insyy Wmentg) (el yy g Books.-¢|
: \L\l wions. Sthed.. '
1cE
Pubnn Galen W, y strumenyq) Methoy of Chemjcy Analyyiy.
v W S™ed..
: ny,
) ook Compa

s

Robert D Introduction Instrumeny Analysis, Mec:
Braun
Ompdn\

'ra\\v'~|1i|1 Btmk
~ ) 2 . _'l}'!”,]()
E.. /’”UI) 11 U/ ]”\
{ [I'ﬂdl] l{-
J. bh

Ntation, 1SA l’uhlication.
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Nodule_|

i

e

ation T theory [ g5

| deductions.

neh: Insgp,
En gineering

1?ngil/1°,‘_3}j‘lg_l\_@% e

'.‘u!'jcd/m'fwcek

ch)

—— e WK

et ettt T —

:‘@-'\';Slcill ‘4ﬁ.-»;: \’ T — — - __I [()l'l I‘S

— ol o5

Vector Analysis:
Scalar - and - vector point functions,

: Wi ) curl, - gradient and
divergence, conscrvative, Irrotational and

: Solenoidal fields,
a) Line Integral, Greens thoerem for pl

. _ ) ane regions and
properties  of line integral,

| : Stoke’s theorem, Gauss's
Divergence theorem (without proof) related identities and

-_— —

Contcmg \
— e e

— | Ho

7 M'z'z'l:kgv

100)

Matrices

a) Types of matrices, adjoint of a matrix inverse of a matrix,
rank of a matrix. linear dependence and independence of rows
and columns of a matrix over a real field, reduction to normal
form and partitioning of a matrix.

b) Systems of homogeneous and non-homogeneous equations.
their consistency and solutions. _

¢) Brief revision of vectors over real fields. inner product,
norm, linear independence and orthogonality of vectors.

d) Characteristic Polynomial, characteristic equation,
characteristic roots, and characteristic vectors of square matrix,
properties of characteristic roots and vectors of different types
of matrices such as orthogonal matrix, Hermitian mqtnx,
Skew-Hermitian matrix, Diagonal matrix, Caylgy-Har.m.lton
theorem (without proof), functions of square matrix , minimal
polynomial and derogatory matrix. '

¢) Quadratic forms, Congruent and orthogonal reduction of
quadratic form, rank, index, signature and class value of

Probability and Statistics :

\M of probability, conditional _probability. Baye's

17

(3 Scanned with OKEN Scanner



—orem (withoutproof). T ——n

Random variable e
probability dlSt.”bu“O“_ for discrete gpg continuoys
| variables. Density function and distril, Ous random

i ution function, fiy
value, variance, moments, tion. Expected

moment  generat

‘ e ‘ 1erating  functi

- v g . v qeq M l()

pinomial, Poission, normal distributiong fo; detailed study “‘lr;,
. ‘Ith

proof. :
p) Curve fitting
Corrclation, Karl Pearson coefficien; & Spearman’s
| correlation coeflicient (without proof), S r |
| regression. |

Examinati(m:

ank |
regression. lines of

Theor (Question paper will consist of total 7 questions carrying 20 marks each.
l' Only 5 qucslions need to be attempted.
N Q.1 will be compulsory and bascd on the entire syllabus.
:1 Remaining questions will be mixed in nature.
5. [n question paper weightage of each module will be proportional to the

qumber of respective lecture hours as mentioned in the syllabus.

it Books: | | o
Tc‘\lt B\Vartikar P N./ Wartikar J. N., Textbook of Applied Mathematics, Pune Vidyarthi
Griha Prakashan, 1981. ’

2. Kreyszig Erwin, Advanced Enginee
Edition, New Delhi, 2006.

. i e
rine Mathematics. 8" ed., Wiley Student

Reference Books:

..« Prentice Hall.
|.Shastri S.S.. Engineering Mathematics, Prentice I
2. Shantinarayan, Matrices, S. Chand & co.

3. Gupta Kapoor, Mathematical szxttst{c's.wing faiiem
4.Glyn James, Advanced Modern Engine¢:

71 o4 Oxford University
2‘%2)300:/-1 le C., Goldberg J. L Aboufadel Edward -, 3¢
-Fotter Merle C., Go g Ju
Press, New Delhi, 2005.

atics 3 ed., Pearson Education
< -
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S.SE‘

0 . INstrumenap;
[ Engineerip ftation Semester; [y
ﬂ’/”,—- ElcallOﬂSOft\VaIC praCtiCcS-] 1
'ﬂﬁlj\’\’wk wrﬂla@ as ASp.y
’p nGdS cach) \J;SC}UI‘C - \“'““L—\h_;_
pin. ¢ - o
\ ———— Practical [
\Iulm jal [ TTT—
'i":\-aluntioll System Theory \.‘JJQUH“"’ —mrh:
—  Om[———%
— TemWok| | ——;
| Toulf2 3¢
Module : . Contents Hours
Study-of Visual Basic/VB6.0 as a tool for developing real time T

HMI . (Human
applications.
1) Configuring and using Hyper Terminal.
2) Developing a Login form with password.
- 3) Developing a Dynamic Linked lerary (DLL) for
- -parallel port using VC++ 6.0. .
4) Using parallel port DLL for On- Offsxstcm
-5) Using MSCOMM.OCX for Serial communication.
6) Developing a real-time database using serial port and
parallel port programs.
7) Developing different types of graphs for trend display,
historical display.
8) Developing an ActiveX compor.cnt for
a) Tank System.
b) Control Valve
Pipe
»; ) Ay oter ystemampone

Machine Interface) for instrumentation

Practica & Oral Examination: 3 on the
lical & oral examination will be base

as follows,
20V The distribution of the marks shall be - 25 marks
fagt] ol _ .
“lical examination 25 marks
Wl examination

various experiments mentioned as

fem Work:

(3 Scanned with OKEN Scanner



of programs on the aboye
sists O
NS

S0 v 3. T vl " . .
Contents, Ihe (hslnbulmn ol the tepm work
Y » 0\\’5\
o as foll .
,;-ﬂ’l“ ‘ln be , lolll'nnl) . “) h’hll'k.\'
i k’: shk \\'Ork (.
Aoty
i 1( 3 “;[
‘I!\\f‘ . rL.
)

ical . .
J \rﬁ*’r) practics ) 1 acceptance of lerm-work ¢
e ification and &
| 4111C¢
™ certl

k and minimum passing in the
X "lb]lor\' W

T G

illt\

N
v

10 Marks
+ 05 Markg
nsures e

sulisl"uclury performance
term-work |

(IwokS- son, Serial port complete, 2™ L(}.. LV.R publication, USA_
e Jan A.\‘C{:;n' Parllel port complete, | VR public

v 1S )
y JmAX

ation, USA.

(S: - i x N a I-

\forence bool Pracical Visual basics 6.0, Que Pubhcaupg C‘omp) 1_1‘1)" .
¥ IL Bob RClcsmé‘ Programing The Parllel Port Interfacing The PC Foy ate

. 1y Gadre, ¢ ' : )
 Dhetd ion And Control, R & D bf)oks. U ?{‘;\P blications

Acqlll-‘]’)" gupta, Visual Basic Projects, BPB Publications.

a Dasguptd, ¥

| f??\lxl'ilstophcr. Visual Basic.

f— ta>
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