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NORTH MAHARASHTRA UNIVERSITY,
JALGAON

PROGRAMME: T.Y.B.Se. Physics

Sy/~

T.Y.B.Sc. Physics
(w. E. From JIOIt'2(04)



OBJECTIVES OF THE PROGRAMME:

The objecti~es of thi, programme are to develop the
following sld1], lmOllSsl the sludalrs ,.nich wwld in IonS run
bend;t the country, scientific world and the individual.

• To dev<:lop k""" int ••.est in scimlific field.

• To integrate InformatiOll Communication Technology with
boule concepts of Physics to promote relevant educatiOll and
tr.ininS.

• To develop the skill, of furmoiatioo and lIIla!ysis of the
Physical phmomeoa.

• To develop scientific anitude and curiosilJl to know the 'cause
and dl"ect' behind natlIl'lll calomities! phenomena and to re-
examine them consciously to Ullcover the truth.

• To train the srudents 10 perfurro experimenlS confidently, to
represent the observations, to anal}3e lIIId interpret the results
and to conclude.

• To inculcate sci..,tific mind through open ended experiments.

• To develop the qualities of lllapllbililJl, innovation and
dyrtamism amongst the students.
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Important Instructions:

I. The T.Y.B.Se. Phj'!lics studmts who have offered

'El<dronics Science' Bl F.Y.B,Sc. IJId lor at S.Y.B.S •. os

one of Ihe subje<:tswill have to offer InstrwnentatiOll-U'

instead of 'ElcctrooiC5-11'.

2. The T.Y.B.Sc. Physics SlUdc:Dtswho have offered

'Computer Scicnce' at F.Y.B,Sc. and! or al S.Y.B.S•. os
<lila of the sul!jects will have III offer 'Slatlsli.,.l PhY!liCll&

Thmnod)'namics' instead of 'Prognmming Using 'C'

Language',
3, A ~11 equippedcompultt labont<lrywith at least 10

oompute1Sis necessary fur T.y,B.Se. students ofl'trlng

'Programming Using 'C' l.8Ilguage'.
4, Two tutorials {TO p= ' land ~scminlll" shOll1dbe

"""dueled for eadl cour.;e in odditic:l.to ~lor teaching

Sl'hcdule.

3. Edm:ational fIndustrial tour i! compuloory for T,Y.B.Se.

Physics studcnl$.A rcpart afm. tr4Ir should be 1iUbmitted to

COIlIXmed Head ofth. dep!lrllllent

6, Faculty members arc advised to make U9Ilof 'OOIIlpRct
disks' rel.ted to concepts lhm Physlca(to clarify the topics
from ~n.bus) and oomputen BSteaching ilids SOas to

iDgrain the basic ideas ofph)'Siea.

7. Students are advised to brnrow scientific informllliOll

(published WlI"ldwide) from odelltili. _OOites on int«net,



Structure ofthe programme:

Th.,.,' No. of No. of I TOOl' m I Mu'<~ - ,~,
Pta<ticai - periods! pcri<>oWT""" S«l"" ••• -PoperII'OCli ,-Th.,., 6 , "" '" u. 600
/'radical, , , " SO WO '00
Project , , " SO u. '00,~, .00

'Excluding MOrlOlsand semmars
Detaib of the programme: )
Paper Sedlllll I

I MathematicalPhysics

u
m
>V

v

Classio;alMochanics
Atom;c&Moloeulu Physics

Electronics II I
!n<lrumentation-i'l'- -

SolidStale Physics

EI~iCll

QuantumMecltllll;cs
Nuclear Physics

ProgrammingU'ing 'C'
I Slitistical

Physics &ThemlodynamlC$

ElementsofMateriai Science

•

YO

VIlI

vu

Anyone of the following Extensionof a COUl"il> from
Optional Coones I se<:liooI
(A) TechnicalElectronicsI I (A) TechnicalElectronics II
(B) Refrigeration and Air (Bl Reltigcrationand Air
CooditiooiD&I CooditioningIJ
(C) MicroprocessorI ~~~Micr"l'J"OC"SSCl"[I~ill1 Vac:uumTcchn~l"""I D VlIOUumTechno! II
~cal ~ I Practical ~"~
18. mu\ 8. cnls
Pr'letio;alCourse II Proetical~.!I
8-"-Yn<rimcnls\ 8-E""""lmmlS
/'radical ColIne Ill, ProjectW<rk

J (Aweiptage of 16Expcrlmcnll.)
(NOIe:Stan the project \\Uk at the beginningof the first

____ term.)

I
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NORTH MAHARASHTRA UNIVERSITY,
JALGAON

Syllabus for T .Y.B.Sc. Pbysies
(W.E.From June 2004)

Paper-I: Mathematical Phy!ln and ElectromagetiCi

Sodlon-l MltbelDltkal Ph)"l ••

Unitl: VectorAnalysis
GI\I$$" divergence iheocem, Stok.'s theorem, Green', I" and 2"'

thcamn, Green's theomn in the plane. (Thoir •••.temenu, proofl and
problem.) (6P, /;M)
Unit 2 : Curvilinear Co-ocdinates

lntmductioo IIIcarte:!ion(x,y,z), spherical polar (r, 8,'). cylindrical
C<Wlrdinatesystem (P, " zj, oo-ordlmlle'Y$Icm, and their transformation
elluatiom.

G~l curvilin•••. ",,"ordinale system, co-ordi""te 5Ul'faces,COo
ordinate lin•• , ltnglh elements, rurface element and volwneelemfJll. Metric
co-efficimt (Sc:ale!i.ctor).Or1hogonalcurvilin<:arco-«dinate oystem.ProofS
of <.rthogooalityof"l'herical polar lIlIllC)'tindrical<,:<>«dlnale~".

EXJlI"essioosfur gradient, diverg«lce, curl and tapl.cim in
curvilinear co-ordinate system and in >q>haicalpolar and cylindrical c0-
ordinate systems (13P, 12M.)
Unit 3 : Dif'ferentia\Equations

Degree,order, linearity ond homogality of partial diffi:n:ntial
equation. Method of scpenWoo of _iables (Wa", equation, laplace',
equation in Cartesian, spherical polar aIld cylindrlal1 co-ordinate system)
Singular poinl., Singulsr point. of Legmdn differentialequatiooand Hermite
diflerential equation. Fucb's th«Jrtfll (statement only). Frobelliusmethod of
series solution. Series solutioooflio ••••.simple hl\l1l1orUcOlICil1alOl'.

(lSP,14M)
Unit 4: Special functiOllS

Gelerating functions for Legendre polymmial, Pn (x), Hmni(e
polynomialHn (xl, Besselfunctionsof firsl kind In (xl.

Proo&offollnwins properties:
i) (n+l)P,..,.!(x)= (2n+l) x P..(x) - nP.!(x)
ii) Pn(x)=P' ".j(x) - 2xP'n(x) + P' •.1 (x)

I



iii)
iv)
,)
vi)

1I,,>j(x) ~ 2 x Hn(x) - 20 H••.l (x)
20 H".I(X) = H',(x)
JItTI (x) + J••.1(x) = 2n1x . J, (x)
J••.1(x) -In+I(X)-2J',(x)

(8P ,8M)

I
Unit 5: Special thewy ofRclativity

NewtoIliiUl relativity, Absolute spa"", Absolute time, Oallilean
tr8lIsformaliool, Micl1elsoo-Morley experiment, postulales of special theo:.y
of relativity, Lorcn~'s tr8lIsformtion equali"" •• length conlnu:liOll, time
dilaiiOll, rellltivity of ,imulLaneity, vari.tion of mllS5witb 'elocity, addition of
velociti••• mu ••""ergy relation, energy momenlum relation,
E'~I"C'+m'.c', (IOP,IOM)

Total 52 Jl"'iods, 50 marks )

I. Mathematical Physics: B.S. Rajput, Pragati I'raka$han, 14- Eds., 1999.
2. Mathematical Physico: B.D. Gupta, Vikas Publishing HoIlse Pvt. Ltd
J. Mathematical Phys;c:s: P.K.CbBttopadhyay,Wiley Easlem Limited. New

Delhi, 1990,
4. Mathematical Method, for Physies: G.Arlken,Academic Pres!., 1985.
5. Vfd.OCAnalysis: Murray R. Spiepl, ScItaum's series, Tata McGuw Hill •

Publishing Com. Ltd ,New Delhi,1987.
6. Malhematical Methods for Ph)'Sicisls: G.B. ArIken and Hans J. Weber,

Prism Books Pvt. Ltd, Bangalore (I'ourth EdiliOll) , 1995.
7. Mathematical metbod, in the Physical Sciences: Mary.L.Boas, John

Wiley & $00 •• Inc. (JI"" edition)
8. Mathemlltical Pltysica : AKGbaQl;, l.e.Goyal, S.J.Chua, MacMillan

India Ltd, 1995.

••••••••

Sudllll- II EledromajptJcs

Unil I: Electroatatica
ElectrOSlatic field In 'IaCIlLIOl,Eleea-<matic field and pol.tuia!,

P(lllltliial ~ by continuous <:barS"distribulioo, Electrostalic Iield U1d
po!OIIlialdue to electric dipole.
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Gauss's Law. Gaus; law and its applications to the field produced by
some charge distribution such ••• i) chorg«l sph"l"e ii) clIarg«l infinite ,hoe!
iii) Infinite long unifonnly clIorged wire. (10 P ,10 M.)
Unit 2: Boundry \'lIlueprobloms in elo:ctroslati~

Poisson's equation, Laplace <qualion. Boundary conditions for E and
D. Solution of laplac< eqWltioos in Cartesian and spherical polar ro-ordina!l:
system. Melhocl of electriCIII images i) a point <:!largenear a condl.lcting
grmmd«l infinite plane. ii) a ground«l conducting sphere. (8 P, 8 M)
Unit 3, Magn_tics

Lcrmtz furoe, Biot.SaVBt1 law. Magnmc inductian doe to a wire
carrying uniform current, Helmoltt coil, Allial magnetic field of solenoid,
Ampere Circuital law and its application for straight wire carrying current,
current loop. Magnetic Induction, Magnetization, Intensity ofmagnctic field,
Magnetic vector potential, Relation bc!wcen B, H and M, Magnetic
susceptibility, Relative pcrmcability, Magnetk circuit winding with and
without.irgap. (l1P, 16M).
Unit 4: Ele<:trod}namics

Faraday's law of inductiotl in differential and integral form, Modified
Amperes CirCllital law. Max-:JIs equati(fl in diflmntial and intfgnll form,
wave <qualiOllin &"., space, Sololion cfwave equation for plane wave in free
space. Poynting vector and Ele<:tromgnetic energy, Rdledion and refraction
of plane "'IVC&rrn non-eonducting boundaries (Normal incident).

(11P,16M)

Tolal S2 periods, SO marks
Rd.nDCa :

••

2.

• i~2.
I I ,
1

FoondatillIl of elcctromagnetic field: John R. Reitz and Frederick J.
Milford, R<lbertW, Christy, 'Narosa Publishing House', New Delhi (3"
Edition)
EICC1rOdynomics:Dr. S.L. Oupta, Dr. V, KWlIat, Dr, S.P. Singh, 'l'ragatl
l'rakasItan', Meerut (16'" Eds.,2001)
ElectromagnetiC! : B.B.Laud, 'Wiley Eastern Ltd', New Delhi (2" Eds.)
Fundamentals Electricity and MagnetiSDl : ALtrtherF, Kip, 'McGraw Hill
Kogalrusha Ud, (2" E<Is,)

•••••••••••
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T. y, B.Se. Physic:;;

Pape •.•n: ClaSliICllIADd QUantum Mechaoics

Scctioa - I Cblssical Mechanic",

Unit I: Introduction , What i. classical mechanics? The plaee of classical
mcchani"" in Physics and some basic (\ofinitioo1, A \rief history of the
develapmenl of mechani"" up to Newton, Newton'. Jaws of motion ( law of
intmia, law of ClIUSIIUty,law of reciprocity, iaw of""JlCI1lO!Iitiool,limilaliool
ofNewtoo'.laWl. (P6,M6)
Unit 2: Cotlsttained Motions in Cartesian ",,",",dinstes: lnttwuction,
constraints and their classificatioo, examples of contraints, Pinciple ofvirtuai
work, The basic problem with the <:on1l'ainlfOl'QlS,Lagrange'. equations of I
mOOoo of the firsr kind, Gibb'- AJlP"ll', principle of least ocmstraillt, D'
Alembert'. principl<>{conditions for vanishing virtual "",,"k. (pJO,M8)
Unit 3: I..agrangian formulation: (in g<neralized co-ordinatcs) Introductioo,
g=netaIized co-ordinllllS and degrees of freedom, Lagrange'. oqUition, of
motioo of the NCIXldkind, propertillS ofkinwc enerllY function T, theorem lIJI
total energy, importlUlt properlios of Lagrangian, Linear generalized
potentials, generalized m<menla ""d enerllY,Gauge Iimctioo for Lagrangian,
invariance of the EuI••...Law:mge'. "'Iuatim. ofmotioo und<r lI""eralized c0-
ordinate tnnlfonnations, cycUcor ignorable co-ordinotes, integrak ofm(llioo, •
concept of symmetry-(homOgel1eity ond i>Otropy),invariance UDderGalilean
trom,formations, Lagrangian for free perticle mOllon. (P16,MI6)
Unit 4: ROlating frBm•• of reference: lnlrodllClion,lnertial forces in the
rOliting frBme, Electr<magIletic analogy of the inertial forces, Effects of
corioJis fon:e (/low ofriver, formatillJl of cyclorIes, trode winds and tropical
winds, guided miJ!;U••• effect in ilornic nuclei, planewy atmospheres),
FOUClrIIIt',pendulum. (p8,M8)
Unit S: Central force; lnll"O<luctloo,OefiniliOlls and properties of the """ttol
force, Tv.<>body centrol fur<:e pr<lbiem, stability of orbits, COIlditions for
c1os1D"e,Kepler's problem and conditions for nature of ,,",bils, orbits of
llltificial satelUtes. The basic Physics of tides (lidol bulge, tidal foreel on the ~
eat1h due to the mooo, two tides a day, rdati"" tidal heights due to the Moon
and the Sun) [P12,MI2)

TOlII S2 period!, SOmarks
Rden:DWI:

l. Clusical Mochanics . N.C.Raoa,
Delbi, J991

•
P.S.JOIIg, Tala McGraw Hill. New

I



2. Classical Medlanio. : Herbert UOI<lSle,n,IMJBn I;IOOKUIlIlp.ny, New
Delhi.

3, lntroducli"" to Clo•• ieal Mechanic' , R.G.Takwale and P.S.Puranic, Tata
MoQrawHiti,1991

4. Clw;icai Mechanic", Y,R.Wahmare ,Prentice Hall oflndiB.l990 .

••••••••
Paper-U CI••• t",,1 And Ql1llnt1lmMetllaol ••

Sectlon.U Quantlllll Mecllanln

Vnit 1.
(Review of Schrodinger', Tim. dependent and !!toady-state '"IlI"lions),
Probability demit)' and probability =1 density (derivation of equation),
probability ClllTent for fret partio1e, Expectation vall1C!!,eigal values and
eigen fwtctiom; correspondence principle, <XlITI:lIPOl'dencebetween the
m(llioo of a wa~ pedal and the motion of el"",ieal particle. (PIO,M10)
Unit2
AppliClltioos of quantum mcclulnie", ( 1.0 problems) B<:M.mdaryconditions,
poIenli.l step, potential barrier, rcctangulilT potential well, Linear Harmonic
oscillotor : recursion formula, enerlll' l•.•.els, wave fwtctiOll'l, concept of pilTity
ofwa"" fwtction, desen ••.•C)I(iQca). (p14,M14)
Unit 3. (3.D problmts)
Rigid Rotator "ith he axis (up 10 energy level diagram), Sd1rodinger's
equation for hydrogen atom in spherical pol", co-ordinot ••), Solution ofR, a.
<II '"IlI"lions, quantum numh •••. toW quantum number, orbital qulllltum
number, m.gnetic quantum number, spin quantum number. Significance of
•• ch quantum number. (p14,MI2)
Vnil4.
Operator forms of - X, p, Ii, L , commutators, OOIIlmulation algebra,
oommutatinn u\atioo",
[x,pJ=ih
[x", pJ=njh,x"1
[H,p1 =0
[L.,xj= [Ly,yj"'[k.,zj=O
[L" yj = ihz [L", zj=. ihy and so on.
[L., p.] = [Ly, PrJ= [k., p.l '" 0
[1..,,1-"'. [L.,,,]--~,,, [1..L,]->L,
[L2, W '" [L}-,LyJ= [L2, LJ = O.

,



udder operator, L+ and L..
COOImulationrelation, of Lx with L+ and L-.

Rete.en.",,:

(PI4,MI4)

Total S2periods, SOmorb

I. Quantum Mechani", :L.!. Schiff, MeOnw Hill Pub,,1968
2. Quantum Meciumi",: loon L, Powell and ,*"d Crasemann, NIl'O!IilPub.

Hoose, 5~ Print, 1994,
3. Per"JlOClivesofMOOemPhysics; Anhur Beiser, 'McGraw Hill Kugakusha

Lid, Tokyo.
4. Quantum MllChani•• : O.R.ChalWaland S.K. Ananda, HimalaJ'a Pub.
H=.

~. Fundamontals of Quantum Mechanics: Y,RWaghamare,Whoe1er
Publi$hing,1996.

••••••••••
T. Y. B.Sc. Physics

Paper-TIl lAtomic, Moiecublr aud Nuclear PhYlicl

SECTION --f Alolllic:& M",""uIar P~yHC!i

Unit I. Vector Atom modol
(Revi,ion ofBOOr-SummerfieId theory)

Quanmm numbers, PlIysica1int«pretation of quantum number" eloctroo spin,
spin crl>it inlcractioo, spectral terms, lP""tta of single valen•• electrm
SJ'Sf=( sodium), doublet .<plininS, se1oction rul., Pauli', exclusion principle.

(PS, Mal
lhtit 2. Two valence electr"" oystem :

spin_spin &: orbit-mbit interaetims, LS &: jj OOUj>1ingsd!a:nes,
Spoctra of two valence electron ,ystem-(He!ium), singlll;-triplel ilpUItims,
Lande iOlerval rule. (plO,M 10)
Uoil3. Zeeman& ra.ciI"" - Bad<e1T~:

Magneti. dipol. moment, Lannor prec;cssion, Normal and
Anomalous Zeeman elf"", and Paschon_Bac.k dfoct for 'ingle valence
electron systCIII. (P.8,M8)
Unit 4. X.ray 'pectra:

Origin of X-rays, ch••.•<Uristi. X-ray spoctrl (with relali •• i01el:lsity
curves), .bsoIptioo of X-fly spectra, ""erllY l•.•.•ls of Cldmium, regular and
irr.guIar doublels and their la~ MoseIoy', Law &: it3 """Hellions.

(PIO.MS)

•

•
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Refen •••••:

Tolal 52 periods, 50 marl<sI. .-,,
,.

,
J.
3.

3.

Introdoctioo to Atomic spectra: H.E.White, McGraw Book
Company, Inc.
Fundamonlals of Moleeulor opectroscopy . C,N. Banwell, Tata
McGraw Hill, 3"' Ells.
Spectre. of Diatomic molecules : G.Hen:berg, D.Von NlISlrand
COOlpany, Inc., New York.
!'crspe<:ti_ of M<.>dem Ph)""", : Arthur Beiser, 'McGraw Hill
Kogakusha Ltd, Tokyo.
Atomic spllCtta & Molecul ••. spectra: Raj Kumar, Kedar Nath Ram
Nath Prakashan. ••••••••

I

l,~:

Paper-Ill :Atomlc-Molecular and Nuclnr Pbysiu

SECTION-II Nudnr Pby,le.

Unit l. NuclllUS and Nuclear Foco;:es
Constituents, charge, mllSS, shape !lIIdsize of nucleus, Nomenclature

of nuclei, Blndiog ""ergy, paoking fractioo, Nuclear magnetic dipole mOOlenl.
Saturation and short range of nuclear forces,cl1argeS)omIlletry and charge
independence, Spin-dopeodcnccmeudear fur=. (plO,MlO)
Unit 2. Radiooctivity

(Revisiooof law of radiOa~ivedocay) Half life, mean life, specific
activity, portia! radioactivt de<:ay, suoomive disintegration, Agritultur.l,
BiologicalandMedicalapplicaliool. (P7,M8)
Unit 3, Nuclear Models

Single partido shell model: Introduction, Evidcncc for shell model,
theory of nuclw shell potential. NudOllf spins and pariti •• , limitations of
shell model. Liquid drop model, Introduction, Assumptions, Semi."",pirical
mass fotmula . (I'6,M6)

,



liJlil4. Nuclear Reactim,
Theories of n",,1ear reaction•• COII5or>alionlaws, l}value "'lLllltim,

Energetics of exll'gic reaction" Energetics of emloergic reaction,. Threshold
enetgy, (P7,M6)
UnilS, Nuclear Energy:

Nuclear fissioo, explaDol;oo "" !he •••••is of liquid drop mod.l,
Energy avoilable frun 6",ion - eslimalim of energy from masses of 6$;1i""
fragments and Binding energy. Nuclear chain reaction, Basic principle of
alOl!licbooJb, Nuclear fusioo, Nuclear reoctor: Basic principle, classificalion,
COO5tituenlparts, Heterogeneous reactor, ,wimming pool reactor, (PI2,M i2)
Unil 6. Nuclear Oeu,aon and AC<:elerators:

Types of de!eclorS, Geiger-Mueller roml ••., ScintmoliOll C<JWI!et,
cwsificaliOll of aca:icralors, Linear resouanoe acc:eJ=rat<r, Cytlalron,
Baatroo. (pIO,M8) ) ,,
Refereac •• : Trul S2 periods, SOmarks

J. TheAlornic Nucl •••• :ItD,Evan •• McGraw Hill Book Company.
2. Nuclear Physlos' D.C.Ta)Oll,Himala)OlPublishing House, Bombay
3. Nu<:learPbysios: Irving Kaplan, Narosa Publiahing House, New Delhi
4. Basic Nnel •••. Ph}3ics and Cosmic RaJ'" : a.N. Sri_va, Pngali

Prakashan, Meerut
••••••••

T.Y.a.Sc. Ph}3ics

Paper- IV: EI"dronk, n I Ilutrumentation U &
Programming in 'e' I Statutical Physics and
Tbennodynamits,

Sectloa-I tlo>ctroaicsn

Unil I: SemicondUCIing !)eviC(l'l
ConwlIClion, worltina principle, characteristics and parameter. of:
(i) FET ,(ii) liT (iil) SCR.) Introduction 10MOSFET

AppliClllions:
1. i) FET as VVR, ii) PET as an ampUfier
2. i) UJT as a ,,",itch, il) VIr as. reial<alion llI;<illaror
3. i) SCR as a swilclt, il) SCR as. po_ control device,

(l2P,IOM)

•

•



Retenllc,,:

I,

,
I'

,
{,

Unit2 : ~ SuppJif,s :
Block diagram of unregulated and regulated ~ lapply, their merits

and demerits, Serle:! reguliled p<>Wl:rsupply, line regulation, lood regulation.
Study or monolithic voltage regularors: Ie 723, Three terminallCs- 78 XX &
79 XX ( Di'lCllS!0II1ywith Block diagmn). (SP,8M)
Unit 3: Amplifier:

aj Differential AmpHfier:

Black box concept, Basic circuit of differential amplifier, differenl
COOfiguralion of differmtial amplifier, C.M,R.R, Need of constant CIl!'Tent
source. (5P,4M)

b) Operational amplifier (Ie 741 ):
Basic block diagram, S)ml>.!1& pin connedions, parameters of id",,1 and

plm'tioal "P-llIllp.• Concepl of virtlllli ground, Inven<nS lII\d Non inverting
amplifier with gain expres.,ioo, elf-set null

Application.. of Op-Amp,:

Adder, Substractor, integrator, Oiflrentiator, Comparator & Wein Bridge
Oscillator, (9P,8M)
Unit 4 : Digital ElectrOllios :

(Revisioo ofR.S., J-K & T, Flip Flops.)
(al Counter.;: four bit Asynchronous (ripple), S;nchrooous (p••.•Uel), MOD 3,

• MOD 5 and De<:adeCOUIIl"",along with bloo;kdiagram. (6P,6M)
(b) Data Processing circuit>:

Multiplexer (4 to I line). De:multipll!ll:er(1 to 4 line] Ellcodcr,lXcoder.

{4P,4M}
(0) Internal diagram ofle 555 (Timer) and iii application lISa astable

muJtivi~lOl (2P,4M)
Uni15. Modu!alioolllld Demodulation'

COOcepl 0( A.M., r.M & Phase modulation, comparison between
A.M. & F.M. Theory 0( A.M., moduh"'lion index, ImportllDce of modulalion
index, modulated dass C amplifier, Linear envelope diode dl!teClor.

\ "l' (",6M)'4 J ~,\
Total 52 periods, SOmarks

I. Electrooic Devices and Ci'CIIits : Jacob Millimllll 8I1dChrist •• C.
!faIkies, TlIlllMcGraw Hill Pub. Co. Ltd, New Delhi

2, Electronic Devices and Cil"Cllits: Allen Mottershed, Pr."tice H.lI Of
India Pvt. Ltd., New Delhi

3. Inlegraled Circuits: K.R.llo!kar, Khanna Publisher" Delhi
4. OperatIonal Amplifier, G.B,Cla)tOll, Butterworth & Ca. LId.,,~""

•-



5, Op-Amp. And Linear Integrated drcuito Ramakant A.GByBkY.~
Prentice Hall Oflndia P'vl, Ltd., New Delhi, 3" Jld;. 1993

6. Electrmi"" prinoiple : Alborl Poul Malvino, Tam M<:Gro.wHiU I'\lb. Co,
Ltd" N•••. DoIhi

7. Principles ofEloctrooic:s , V.K.Mehto, s. Chnd & Co. Ud., New Delhi
8, Di&illli prinoiples and Applications, A.P. Malvino & D,P. Leach,

McGrow Hill In\el1lalionol Edo.
9. Ba,io Electronics: D. C. Toyal, Himalayo Publishing House .

•••••
Paper-IV: Electro."," n IIMlnUlleoladOll n &

l'ro&n1mmlq I.D'C'I Statbtlcll Pbyslcs aud TIlermOOy.opllcs

Unit 1 :
Introductioo to Instrumentations :

Functional element, of measurement system.
Cb""ificalioo cfinstrumento [[)'peS only).

Statio perform..,,,,, clIaracleristics of inatruments ;
Defin. the following static parameters:
llt:solutilJll, Throshcld, Hysteresis, Bacldash Drift.
Impedance I"'ding and maldIing.

Dynom it cllara<1tristic:s <Jfinslruments,
lDtJOOuetioo
formwoo cf 5ySUm equations,
Ccmpenation. first and oec::aId«<lor syst«ns , (12P,12 M)

Unit 2 :
T'raIIsducer Elements :

ClassfiCiluOIl cftransducers.
Basic requiremmto cf a transducer.

Study of fullcwing l.Dalcg lrlInsdu"en slroin"ll"uge, LVDT, Potentiometric,
Piez<>oeloctrkand opIOHloctrioo.
Digital tnnsducers.- Frequency domain ..,d vilrilting string. (lOP, 10M)
Unit 3:
A.C.Bridges :

lDlroduct::ioo
lkneral equatioo for bridie balance.
aenerat fum! of IIIlA, C. Iridge

)1



Unil4 :
~tll AcquisitiOll S)Stem.

IntroductiQII
Single channel Dala Acqw.ition S)'SIem.

Digital to analog COnvene•.•
Binary weighted
R.2RLaddcr.

Analog to digill.l converl•••
Su=sive "l'P"rndmlltiCJl method.
Single aod dual slope integnltiOll, (lOP, 10M)

Unit S: loplll- Output Devices and Disploys
Strip <hart recorder
Null type recorder
x- y recorder
Magnetic. recorder
Light emitting diodl'lS lllId Liquid crystal displsJlS, (lOP,8M)

Toral 52 periods, 50 marks

Ii

J
,1 '"
I "

M••••urem •••l of self-inductance :
Maxwell's loduttance Bridge
Anderson') Bridge.

Measurement of mutual induClal',,;e:
Cany Fosler Bridgt(Heydoweillcr's)
Campbell's Bridge. (IOP,IOM)

RdeRee ••:

I ,

I ' ,
;

\:~ 4.,~ 1 •• ,,

Inlrum""tation Measurement and Analysis: e, C. Nakra &. K. K.
Chaudhry, Tats McGraw Hill Publishing Co. LId" New Delhi
!nstrumentlltion: Devices and System: C.S. Rlngan. OK Sarma,
V.S.V, Mao!, T!Il/l McGraw Hill Pub. Ce. Ltd, NewDeIh~ 204Ed ••
Ele<:tri",,1 and Elcctrooies measurement and lnstnunOlltation :
AKSa"'ilney, Dhanpal Rai &. Sons, Delhi
Electronic instrumontatian and measurement techniques: William D.
Cooper &. A.D. Helfrick, Prentice HBlllndis Pvt. Ltd" N""" Delhi
Electronics meosw-emenl : UA 3akshi, Technical PublicetlOll5,
,"",. •••••••

u



P.per- IV: Electr •• l•• llm"nunemtlltlo:a.lI &
Pr"l"'mmlpR Uo.lPK'C'I Stat\Jtloal PbY1la ud
llIermodl"'. min.

SECTION _II: ProgrammiPGUolPG'C'

Unit I : lntrodu<:tioolo'C'
T)pe> of programming languages, lntroductioo to C: Hisl<ry ,
feature<of 'C' .COIIstanl&,Variables and om typeSCharacter .et,
oonitanl', variables,keywords,om. types,Dedsratioo ofvarillbles.

(8F,8M)

Unit 2 : Expressioosand OpCl'lltors
Aritluneti~ open!lOr8 and modes of ariihmotic expressions,
Assignment operators' lISSignm=n!~ent, increment ""d
decremet11operator,. Rdationll opmatrn, Logicalop<:rators,logical
expression,Preproce!SOI'direclive!. ( SP,6M)

Unil3: Inputand output inC
Character 1/0 getehO , pmchO. unfon\'latOO""d fmmatteil 1/0:
&eaII!(l,printf() (P6,M6)

Uni14: Control structures
If stIItdncnt,If-e1sestal<met1t,nested if stIItdnenl. (P6.M6)

Unit 5, Loopoontrol
go to stIItdnenl, swilcll statem••.•t, break 5laternellt, continue
stlItementwhile loop, do-while loop, fur loop '(M,M8)

Unit 6: Amys
One dimensional. two dimen.<iooll arrays, Intro<iuetiooto mlliti
dimensionalarrays, (Pfi,MS)

Unit 7: F:mcliOlls
Defining a funclioos, Assessing • funCiiOll.passing argument to a
function,Recursionfunctions. (P6,MS)

Unit 8: Pointer, SttOO;ure,Union
Col'Iccpu.Use, declaration. (PS,M6)

TotalS2 periods ,SOmarks

1. Let us C , Yashwant Kanitlrar, aPB i"lIbhcalinns
2. Computer programming in C: V.RajaramanPrenticeHall lndi. Pvt.

Ltd" N"",Delhi
3. Proaramming in ANSI C: E.a.\agurusamy, Tlu McOrawHil1l'\1b.

Co. Ltd NewDelhi
4. ProgrlUllIDingin C: Stephm G.Kochan,CBS PIIb\ications.

, Ii.

,
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S, The C programming l""guago : Keminghom and Ritchie, Prentice
Hall India I'vl. Ltd., New Delhi

6. Programming with C (2" Ed) , Bl'fOll S. Gottfried, Tata McGniw
Hill Pub. Co. Ltd New Delhi

,

J
," ,
,J'n: :

•••••••
Paper_ IV: ElKtl'illlics I Inslnunentlt!on II &

P'rogn.mmlng UolDg 'C' I StltbtI •• 1 Pby,ia
TlltrmodyJwlil~

SECTION-II Stltktk.l Pbyslt1.ad Tltermodynamle.

Unit 1,Random Walk Problem And Bmami.1 Distribution

•••

Total Peririli 52. Total Marks 50

,

:1
,,' k-,.J ,:•.." .'

Elementary sIlIllatiesl concepts and exllJllpl•• , Randum walk problem ;n on.
dimension, G«leral di5CUSSiooof main valu!;S,Calculatioo of mOllllvalue. fur
the random walk problem, Probability distribution for large N. Gaussian
probability distribution. Probllbility disln'butions involving =eral variables,

(PS,M6)
Uni12: Statistical Formulation:
Specification of the state oflhe sj'3telll, (Classical a, well as quantum), Pbase-
space, Statistical ensemble, Aa;:es,lble states, Postulates of equal I priori
probabililY, Beh.vior of density of stales of. system. (PS,MS)
Unit 3, Statistical Thmnodyr1amics:
EquilibriUlll conditions and constninl, Distribution of energy between
systems in "'Iuilibriurn, Approach to thermal equ~ilrium. Statistical
"akulatioo ofthcnnooytlamic quantities. (P6,M6)
Unit 4, Micro CBnOllicaland Canonical Ememble ,
Simple applicatiOll of canonical msembles such as, paramagnetism and
molecule in ideal g"", System with specified mean energy, Calculation of
mean energy in a canonical ensemble, Partitioo fimctiCf)s and their JlI'Op<:rti.",
Partinoo function and its connection I<>free enCl"gy,Equipartitioo tbe<ll'Clll,
Maxwell velocity distr:ibuti"" ooly. (p16,M 14)
Unit 5, Thcrmod)mami"",
Basic idea of free energy, Entropy, enlhslpy, Gibb's free energy, Maxwell's
relations and their applications. First and ae.:ood Tds equations. Expression
for Cp-Cv, Ratio of heat capacities, Joule-Thom""" e/fect. Production of low
tcrnperature by using Joule-Thompson effect, Porous plllll experiment

(p14,M16)



FW1dam•••1a1sof Statistical and Thermal Physics :F. Reif., McGraw Hili

C. '"4. Heal and Thmnod)mmios: M.W..Zeemonsky &. RH. Diltman, Mt<ltaw
Hill Co" Inc, .,.. Eds,

S. Treatise 00 Heat : MN. Saho and B,N. Sri_va, Indian Press,
AliohobBd

6, Hell IIld Thermodynllllics: Brijla! ond N. Su\nhman)'llll, S. CbBlld &.
Co, Ltd., New Delhi

7. EltmOiltary Statistical MfIcillllics : Dr. S.L. Gupta &. Dr. V. Kllllla.-,
Progati ProI<.oshIll,Me=!, 13'" Eds. 1996.

8. Statistical Physics: B.B.Loud, New Age Intem81ion&i Publisher.!.

••••••••••
T,Y.B.Se. Physics

P:8per-V: Solid Slate Phyl1es and Elements of
Science
SECTION _I Solid Sl:ItoI'hyJkJ

Material

Unil I : The Crystal S\nIcture
Clusificatioo ofsalids ( a')'Sl:Illine, am<:rphou:sand pol~ine ),

"P""l' latti~, The buis ODdcrystal stl'IIclure. ~."..J vec«n, symmetry
opcntioos, Two Illd th= dilnensiODll llltice l)pca, Miller indices,
Inlerplann<l" distancet. Some crystal !IDUl;:I\Ir1lS(SC, BeC, fCC) C.c~ NaCI
Co-mlinatioo DWDba-. Packing fi'oWoo, Prtmilive tra:n5Iati."..J VllCllr! fur
Sc,BeC, fCC The reciprocal l.nice and its prop<rties.
(p13,M12)
lkIil 2 : Difli"a4tlm of X-rays by crystals ) \

CryslI1s., lUlling f<leX.~IIii'S difli-actioo.condiliOll, Bragg'. '
IiVI'in reciprocal lattice, Ewald'. OOIISlnIetioo.BrillooiD lOOts (I-D ODd2-D),
ril'll brlUouin z;one fur simple cubic lattices, X_ray difli-llCIiCIImethods (Laue,
l"QWioomethod and powdlr), AnaI)'9is of cubi~ crystal by po"'<ler method.

(pIO,M10)
Unit 3; Cohill''''' Energy and !kQding in Solids

COOesive en«gy ODd funnulatioo of mol<ad ••• JODie bond and
Madehmg milfaY, Madelung IXIIUlIIllfur NaC~ CovalcIlec lxlrld, MolecWlT I ,
bond, M<ta1li~ lxlrld, Alomj~ and look radii. (pB,MB) ,



.,r
Unit 4: Lalli"" Vilxation, and Thermal Properti ••

Lattice heat capacity, Classical theory ~fspecific heat, EinesteiD's
thllOr)' of specific hQl, Vibrational modes of. ].D monoatomic 10ttic0,
D=byl:'s model. (P1O,M&)
Unit 5: The Free electron Thecry of Meta",

de-Lorentz theocy, Ohm's law, Electrical and thermo! condo(:livity,
S\1IIl1lIerlieldmodel Den,ity of Free electron gas I-D and 3-D, Fonni coergy.

(l'6M6)
Unit 6 : !laDdTheory of solids

Energy Band formation lIlld origin of energy gap, Blocll theorem
(mttmenl only), Kroog-Penney model .llmi~ mass of an eledrOn,
Distinction between mdab, sam,condncton and insulators, o:lII<:epIofhol •.

(PS,M6)
Total Pmods 52 MIIOO50

Rdtreace:
I. Introduction III Solid Stale Phy..ics : C. KitIle, Wiley Eastern Ltd, 5"

"'"2. Solid State Physics: A J. Dekker, hUcmilllln India Ltd, Madras.
J. Introduction to Solids: L.V. Azarofl; Tala MacGraw Hill Co. Ltd,

New Delhi.
4. SolidStatePhysics: S. L. Gupt~ V. KumIlT.
5. Solid State Physics: S. L. Kahni and C. Hemll\illl.
6. Solid Stall: Physi•• : C. M KIIo;hhava.
7. S<llid Stale PbysilJ5 : R. L. Singhal, KedarNath Ram NIllh &
Co.,~l' Ed.'!.2m

8. Fundamental, of Solid State PhysiCi: B.S. Saxena, R.C, Gupta, P.N.
~Il, Pragati I'rakashan, Meerut••••••

hper-V: SoUdSlI.tE PII)'l1lc.and EI.meats of Material SdoItCe

SECTION _0 Elemenb ~fMlIteml Solute

Unit I : Classificati"" ofMatorials
CI'5SificaliOll of m!llerill!s, selodiOll of m!lllri1l1, structure of

mBtcriols, Modem m!lllriBl need. Struclunll l'fl.lIl"I1ies, ~hltionship in
mll1«:ials. (P6.M6)
Unit 2: Properties of Material.
A) MeclIanical properties,

Mechanical fundamental. - Stress, strain, i~jc md anisotropic.
Hook'. Law and modulus of mllterials. Puisson rel!llion, = stmin
rehrtiOll. Importllllt properties _ Strmgtb. ductilily. tooghness stiftmss,
molleabiJily. plasticily. hardness brittl••••••• creep. &tigue.

"



B) Electrioal properties ,
Resistivity, conductivity, ,onic <;<mduct;vity, &<:tor> affecting
oooducti,.;ty. Other electrical <:hIlJ1lCleristicsouch as feJro-e1octridty and

piew c!ectricity,
C) Thermal properties ,

l-I=alcapacity, thermal expansion, thermal conducti,.;ty. (pl2,MIO)
Unit 3, Ditfullioo in solid material,

Coocep1 of ditfullioo. atomic thwry of ditfulliOll, Fick', I" ""d 2"
law of diffusioo. Self diffusion, dilfusi,.;ty, depeodence of diffusivity 011

teroperature. (P6,M1)
Unit 4, Defects in Materials,

lmperfcetioo ""d type of impcrfectioos. Point defects , SChottky
defect. Frenkel defects, disorder in aysta1'.
Line defects : Dislocation iIld type of dislocatiOll. (P8.Mg)
Unit 5: Solid solutions:

Solid so1utioos in metal!, Rules of ""lid solubility. Solutioo
hardening, wock hardmlng, Annealing, rCOO\'Cf)',recrysta1iSlltim, wId
wor'<ing ofmetals, Hot working of metals, compari,ioo betw=1 cold and hot
working, (P5,M6)
Unit 6: f'hase-dilgram:

lJ.osic coocepts: coostructicn of phase dilgrllIl, phase rule and
applicatioo. LClier-rllie and applicatioo and interprtWiOll of phase-diagnm,
Single component Sl"tl:nl, study of ph_diagram for COO\pletedid solution.(p12,MIO)
Unit 1, Polymeric Mal",i.l : &sic concepts of polymer!, Size and molecular
weight of polymers, S\rUctU1eof polym •••.•prllllC'fti=sof polymers, aJlll!icaIioo
ofpolymen. (P3,MJ)

Tolal Periods 52, Maries 50

Roference, .

, ),

1. Elements of Materiol Science and Enginoering . L.H,Van Vl.ck., I
Addition WtsIIl"Il Pub. Co. ) I

2. Firsr,;nurse in Matel"ial Sctmce ODdEngineering: V.RaghaVIII, I'rcntice " -j
Hall Oflndia Pvt. Ltd., Now Delhi.

3. Ma!",illl Scieoce and MetallutllY : V,D.Kodgire,
4, Material Science and f'rocO!.< : S.K.Hojr•• cbllldhori, lDdian Book

Distribution Co.
S. Material Sci.., •• and Engin=ing: W.D.CIlIli"..: " ..W.
6. lDlrOdudion to Mar.,.ial Science for Engin •••.s, J.F-Shacke1ftcl,

MaQnman Publishing Company.

"
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7, Diffusion in Solids, M,w,Schewoo, McGraw Hill, 1963.
8. Physical M.ullurgy Part 1 & n, Edited by R W. Cahn & Ii Hassan,

North Holland, 1983.
••••••

T,Y,B,Sc. Physics

hper-VI :OptiMal Coann-A,B.C.D

"P~r..VI; (A)T«hnical Electronks 1&n

Sel:tIOlIl: Tecluliclll Elerlroakt I

Unit [: Components and Devices
ReMsrors,capacitors, Inductors: (Types, constructioos, and specifications).
TrlIII!lfunners: Principlll, Types ( single ph••• power tnmsform(lr; Auto,
Isolation, AF,RF,IF)
Rdays: Principle, construction and WOl'kin8of EM relay, types of ulays (list
only).
Display devices: Seven Segmelll Display, LCD. (p14, M14)'
Unit II: Printed Circuit Board
Idea of PCB, functions and adlOln18Ses,Basi<: and oondUding llIlIterial,
Different steps fur making PCB, principle of photo lithography. (PS,MS)
Unit Ill: Trans<!=
Defiliifii,n, clasSification.
EleCtricalTrarnducers: Thmnister, ThI:l11lOCOllple,pressure and DisplllCement
transducers. Strain gauges, LVDT, Piezoelectric transducer, Oploelectronic
IJ8lIsducer , LDR .
Ol«nical Sensors: Gas sensors, Radio active sensor, pH--cclI, (PI4,M12)
UnillV : Data Convorters
o to A con..men: Importance, Re,i<live divider network, Bmlll)' ladder
"'wOO<
A to D convmers : Voltage 10 li""'lllm<y, voltage to time (single and dual
slope ). (P H,M6)
Unit v : Audio Amplifier! and their mb lYSlems
Introdudion, Hi-Ii sound, !lereophOl1Y,Quadra phony, Dolby A 5ysttm,
Dolby B system Graphic equaliz"," ( circuit ellpeCled ). (P 8,MI0)

Total 52 period!, 50 marks

\7



Se«ion II: Teebnical Eleetronles n

Unit 1: P. A. System: Basic requirements, Block diagrom, Differ«lt IJ1leSof
mi",,,,,hone and ~. Installati"" planning.
Magnelk tape rocortlor: Blocl<diagram (teCOrdand play mode)
C. D. Playet: Block diagram, opti,,"1 a.lSCIllblyfor teIlding CO. (1'10,M8)
Unill1: ModOI'llHom. opplian~:
Microwave oveIl : Operating principle, hlock diagram, ~,
Remote Control: Open.ring principle, block diagram, features,
Washing Macltine: Operating principle, bloclr.diogram, featu= Fuzzy logit
(1deuonly)
fllt$imilo:s (Fax): Op«ating principle, block diagram, features, fax staltdards.
Cordl_ Ph"",,; Operating principle, block diagram of base WIlt, block
diogtam ofhandsd featurl:$.
ElectrOllil:Welghillg System: Principle, block diagram, l'eatures. (1'14,M14)
Unit ill: Medi<:al !n.muments: Pte requi,ites of Bi<.>-dllttrollits ( Bio-
pWnlial, !)pes of electrodeo, Cardio va=lar system.) ECG (principle, block
diagram &.feature) (pIO,M10)
Unit rv: Measuring Instruments (Analog and Digital):
l. Analogue Multimeter (Simpson 260)
2. Cothode ray O!Icill""""l'" (Block diagram, 1i"an11'lll"llXllllfoa)
3. Functioo. G•••e",!or (Block diagram '" foawres)
4. DFM-FrequetlC)' mode only (Block diqram &. fcIturco)
5. DVM. Ramp type ""ly {Bloclr.diagram '" features}
6. Digital LCR Meter (Block diagram &. features), (PI8,Mlg)

,
"

I I'

T0lIIl52 periods, SOmUD

I.' Electronic Measurem.enu : U.A.Boks.hi, V.V.B&hh~ Technical PubH.
cat;""" Pun.

2. Modorn Electronic lnstnmtcnts &. Mwurement Tecltniques: Albert D.
Helfrick, William D. COOII=", Prcntke Hall India Pvt. Ltd, New Delhi

3. A coor:seill ElocDieal '" Eledn!nk MlIlISUftlllcnl$&. InsttumlSO!$ioo : A.
K. Sowhney, DhanpetRai&. Sms.

4. lnstrumemotioo Devices &; system (2" Edition) : C. S. 1UnpD, G. R.
Sanna, V, S, V. MImi, TataMcGrawHili Pvt. Ltd, New Delhi

S. insttwDelItation Me8SUremml &. III1III)'Sis: B,C.Nakra, K.K.CItaudhry,
Tata McCraw Hill i'\ot Ltd, New Delhi.

6, ComJlOflet\1$tmd Devi""" teclmology : A.a. 00ga1ll, P.C Rao, O.V.
StIlr.,e, Ninli Praka8haJt

"
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1. Con,umer Eloctronics, J, S, Chirode, Technical PuIllicalioos, Pone
~. Basic EI«:tronics: B, Grub, McGraw Hill Book Co. N"", York, 5' Eds.
9. Understanding Elcc:trooic coml""'enl,: FJ.Water, D, B. Taraporevala

Sons & Co. Pvt. Ltd. Bombay.
10, Transducm; 11Display System: B. S, Sonde, rata McGraw Hill Pub. Co.

Ud., New Delhi
11. Data Cmvertcr.l : B, S, Sonde, rata McGraw Hill Pub. Co. Ud., New

Delhi
12. Introduction to Bio-Mtdical Electronics: loseph-Du-Bary, McGraw Hill

Co. Ltd.
13. Medicallnstrumml8liOD AppJiCILtioo& Design: J. C. Wobster,
14, BiomedicallnstrumenlBtioo & Measuremtl:llS , Lcsl.in. Cromwell, Fred J

W.ibell, Pretice Hall Oflndia Pvt Ltd, ~ Delhi.
IS, Audio and Video Engineering S)oSttm.: R.G. Gupta, rata McGraw Hilt ••

Co. Ltd, New Dl:lhi

•••••••••
r.Y.B.s.. Physics

Paper VI: (B) Refrigeration &Air conditioning I & II

Sel:llOll I: RdrlaeradOD &: AIr coedltlonlog I.

Unitl Methods ofRdrigel'atioo
I"" refrigeration, Evaporative rrlrlgenltion, Rdiigemtion by ""Jl8lISion of air,
refrigeration by throttling of. gas, vapour refrigeration ~, Units of
refrigeration, work developing and work absorbing systems, COIItqllorc.a.p.
lIlldE,P.R. (6P,6M)
Unit. 2 Air refr:igcratioo syslem
Basic olemC!llUof air refiigeralion system, flllWdiagram of working, Camot
CJ"'le8lI most ef!ici«lt refrigerat<r, e.O.P. &. its dependence <lIlsource and
,ink temperature, Bell.Coieman air refrigerator , Advanlagea and
disadvantag •• of air refrigeration system. (8P,7M)
Unit. 3 Yopoor reliigeratiOll S)Slem
Yapwr compression refrigeration, !lllldy the effect of suction lIIld doIivery
presSlln:, COfIderlsingtemperature and 'IIlpourisalion temperature, construction
of variou, liD•• on T. 4> Chart, P.H diagram fur 'IIlpoul" compression
refriga-ation, Advantages lIIld disadvlllltages of vapour compressiOIl
refrigeration '}'Slem over air oompressioo refrigeration system (IOP,HlM)

"



Uni!. 4 Abmpti"" reliigeration systom
Simple absolpiioo system, practical ammonia ab&Jrpti0ll sl'!tem, EI«:ttolux
reli"igeralor, C,O.P. of Ihstaption refrigeralion system, Domesli~ e1ectrolux
refrigeralar, sah sclurion abscrption refrigeration system, AdvllIlages of
absorption refrigeration systcn over vapour compression refrigeratiQll S)Skln.

(9P,9M)Unit. 5 Refrigerant

Classifl""lion of relHammts, Desirable thermodynamic, Physical and Safe
working properties ofan ideal rc6ig"'lUl~ important refrigl!l'8Ilts, Reftigerlllt
nomenclature, seloocti<f)of refrigerant (5P,4M)
Unit 6 Rdiig<rOlion cquJpmenla
• Compr"'SCO"' : Fun<:tion,Types,study of hermetically 8CI01ed,CQQlprllSSOl',
Effect of evaporator OIIdCOlIdensiogtemperalUre on perfurmlllCl: parameter of
reeipr<>tOiCQlDprossor.

o Condensers : F\mction, Air cooled Ir; water cool.,., COlIdensers and
O\'llPOfOliveccoden$en,

o Evaporators: Function, Primary and liCC>Xldaryevaporatocs, study of flooded
evafl(nlot, Dry oxpansiOll evaporator, study of roolers, classifleatiOll of
avaporalot. as per the mode of air ~ireulatiOll (Natural cooled, Forced rooled
evaporator). CI••.•ification of evapont ••., as per design of evapmuor (Double
pipe, ilhell& roil and shell &: lUbe~
oE"""",i",, Devices : FlOIClioo, Automatic expansiQll valve, Thcrmoswic
expan,ifOl ""Ive, solenoid valves. {J4 P,14M}

TotalperioW 52, TOlalMlrb50.

Section", Rerri&<ratlon & Air tondltloahla: U.

Unit. 1 .Heat Transfer

lntroduction, COIIdIlctionIh""'lh mh, pipe, and hollow.<phere, """"llction,
El<presslm far heat trlruIfer ooellicieD!, COIl1binedCOlIductiooand COlIvectim,
.\pplicatiool of fino, means temperature dilfrtence, ",,«-all heal transfer
::oefficient. (IOP,lOM)
Unit. 2, Air COJIditioning ( P~etry)
Introduction, meaning of air conditioning, I'sytbrometty and ~ea1C
:harts, I'sytbromelri~ processes, Surnm<r and winl<r air conditioning S)'5l1!ll1•.

(I0P,WM)/nit. 3.A) Diftermf heat I~ SOIJrC<ll
Coodllction beat loed, Radiation lOIld of Sill\, ODalpant'. loed,

',quipment 10Id, Infiltration air IOIId,miscellaneous beat sources, fr=- air
>ad,and loIId caiculali<3ls. (IOP,8M)

,



I
'~ .
,.

[. .
)~(

B) Cooling ooil, and Dehumidifying air \\OISh...., cooling Towers,
E''llporative condensers. (6P,6M)
Unit.4. Air oonditiooing Equipments :_

Air c!"",ing and air filters, Humidifiers, Deh"",idifiers, fan. and blowers,
Grills and resiSI,"". (5P,6M)
UnitS, Control S)S!em':

Introduction, P"'P<l6e, Elements of basic coolrol system, Basic principle
of wor\<ing of control system, Temperature oontrol element!, Humidity
oontrol element!, ActuatiDg elements, Pre-heat 8l1d humidification <:OOlrol
system, cooling dehumidification and Reheat COIItrol,~ and Bwass control
system, (lIP,IOM)

Total Periods S2 Total Marks SO
•

1. A course in Refrigeration & Air Conditioning: S. Domkundwar,
Dhanpat RBi & Sons. (Texl book), 3<tEd •.

2. Reliigeulion and Air Cooditioning: Jordon aJld Prister. Prentice Hall of
India.

3. Principles of Air Conditioning: Patel & Mdlatll ,Allied Publishers India.
4. Air Conditioning 81IdRe1Hgeration: Raber and HutchinilOll, John Wiley&Sons.

•••••••••
T. Y.B,Sc. Physics

Paper.VI: ( C ) Microprocessor IUld Assembly
programming I & U

language

SKtkla I: Mkropl'OCflStlr and A••• mbly Ilngllll~ prognmmlq I

Unit 1: Fundamentals of digital S}Stcm<:
Counlers, 4-bit ripple counter, Up dOl'm 00UII1er,shift register (SICO, SIPO,
PlSO, 1'11'0, left shift, right shift). Multiplexer (16 to Hne), Demultiplexer ( I
to 16 line), Encoder, Decoder. (PI6,MI6)
Unit II: Fundamentals of computer (Revilion)
Block diagram of o;omp",er, Addresl bIli, Databui control bus, High level
language,1.<Iw levellangua~ IlS$OIl\bler,compiler, interpreter, (l'ti,M6)
Unit Ill: Architecture of 8085 microprocesSllr
Architecture oflOlel 8085 microproo.:essor, Pio diogram of8085 (FlUIction of
each pin ii ""peeled) Referen<»2 (P8,M8)

"/



Unil iV: InstnlClion sot nfl11i(;l"~ SO&5
A<\dre';Sing:modes foc SO&5,I)IllC>nf in;Inlction', lnstructiOO set nf &OS5.

Referen0:e-4 (P22,lOM)
Tntal potiods 52 TeW Mor'<s 50

Unil V: Assell\bly hlllguagt: prnproming::
Arilhmctic p1'ngnml" &.bitaddition, &-hit5ublnctioo. decimal addition nf twn
a_hit nWllber.!, s.hit de<:imaI~' T...n'. oompleln

ellt
nf 16-bit

numhel', shifting of a l6-hit nUlllhel' left by two bits, ~uare TOOlfran lookup
tahle. LU~ smallest n1Dllherfran. series ofnumher. S-hitl11ultiplicatiOIl.
Code convtnion: ASCII code. Hex to ASCli convorsion, Decimal tn 7- • )
segment conversion, BCD to binaI}' conV<:l'Sion.~ land 4.(P22,M20)

Unil VI: lnlClUcing nf mPIlrY IIld perlph ••.•.l dcvlces
~ 6pWI putitinnln80 memory mqrped Uo sch«nc. Uo mapped Uo
!lChel'Oc,mcmory intcrfilClng,Uo lnte<faoinS.
Data transfer sd>cmc;: l'rogramme<l data. traIl5fur, Direct mcmory w:css
(DMA) data. trIIlSfer, Sl"IooronCUS,uynchrooOO!l lIIlII intcrrlJPl. drivon datil
transfer 5cilcme. ReferIlDl»"l. (l'10,M10)
Unil VII: 1'roirammsbleperiph=ralln~(&255)
Archil~ of Intel &255, pin diagram, functiOll of each pin, control word, "
modeO, modclllldmode2,RefcrmCC"3 (P&,MlI)

Unit VIII: ",udy ofumple prnictU:
i) A digiml 5!upwatch.
ii)A digital thcnnoo",ter.( The study ofllll"d"""'" and now chart is expected }Refcr••.•0:e-4 (P12,M-12)

i«al periods 52 Teal Marks so
Ildcre.-'I, Fundamentals of Microprocessor lIIlII Micro computers : Bo.dri Ram,

Dhanpal Rai &: SonS, Delhi. '")'
2, Diiital C«npul« Elcetro1li<:a: AJbcrt Paul Malvino, TIt!I McQraw Hill 1i I

Pub. Pvt Co, Ltd, New [)clhi
3, Microprocessor ArdlitccMe, Progl'OIlllIlinil and Applicati0!\5 with

SOS51S0SO
A
: Ramcah S o.ooi<or, New Age Intelllstiooa.l (l') Ltd

PUblisher, New Delhi.4. SOSONSOSSAssembly LangUagll f'ro&nll1I1ling : Lance A. Lcvtnthlll,
QshomeIMcGn.w Hill, BerkelO)',califumil. .

••••••••
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- ..,_._-
Paper- VI (D): Vaeuum Technology I&U

Seotlon-I: V'nom Technology I
Expected background;

-.

.<
~.\.

",
•

Basic assumptions of kinetic theory; Gas pressure and equatioo of
<tate, Molecular velocity distribution law and expressioos of constant!
involved in i~Mean li"eepath, Gaseous dilfusiOll, Thermal conductivity OIId
Viscosityofgase.. (P6,M6)
Unit Il Fundamental CQIlsi<!erationof vacuum pnu:lice:

Atmosphere and vaCUll1ll,Throoghput and speed; Different uniu of
va<:Uwnmeasurements; Ranges of vacuum, Vaouum circui!:'l; Impcd!lllce and
Conductance; Gas fiow m""l"lllism through pipes, Pumping Speed ofvacuWD
pump.. (p12,MI2)
Unit JIl Produo;tion ofVlll'uum:

Mechanical oil sealed rotary pumps _ The rotating """e type _ Th.
sliding """. type pumps, Vapour pumps (Oil diffusion pump) _ Werking,
principl •• construction detaiL'!, actual working, Ultimate ~ure attaiDable
and factOl1lon ,.nich the optimum performance of the pumps depend! and
pump characteristic$. (p14,MI1)
Unit N Ultrahigh Vacuum PumP"'

Molecular drag pump (Thrbo molecular pump), Sarptioo pump, Ion
pump, (leiter pump, Getter_Ion pumps; Tilllnium sublimation pump and
Cryogenic pump. (P8,M8)
Unit V 1'r=.M ••••uremml devices (Vacuum Gauges):

U-tube man<meler, Mc-Leod gauge, Thmnal conductivity sauses-
thermocouple, pirani and semiconductor 8"lIgeS, 1000izatioo.8"u~ _ Hot
cathode and cold cathode sause and Ba}'ll"d.Alpert !l"l18e, (PI2,MI2)

MCbOn-II: VacnlllD TechnolOiY II

Unit VI Vacuum mllt«ials and oomponents:
Adsorption, absorption, dtsmption, diffusion and penetration of

gases ond "'pours through solid surfilces. Vapoor pressure of different
materials, Outgassing, Desired properties ofmllterial. used for filbrication of
VIlCUll11lSJ"lem and its OllIlponents. (Pll,M8)
Unit VII Vacuum Seals:

Perman=nt seal. Uo;nts) - Welding, !lraz;n& solderi1l& Metal-to-Metal seal,
Metal to g11lS.'l"""I; Adhesive seal. (WIlJ(,Araldite)
Demolll1tllble seal, (joints); - Coupiings, flanges, Rubber and Metal gaskets,
'0' rings.



Feedlhroogh'so _Electricol and mOlioo fcedlhroU8b, Wilson seal, Bellow
feed!hr<luWl,MAgnetic rotlllOl ele.
V.l"", _Diophl'llIl1valve, Sliding vllve, Bame ",1ve, Buttorfly vlJ,e, g.to
valve, Ail- odmll1lnCO,Noedl. vaI\'e. (PI3,MI2)
Unit Vlll Vacuum S)'stom Fabricaliol"
i). General oomidlntioo of designing
ill. ClII1struetioo of Hillh vaCllUm 'J'SI= [Colnhinatioo of rotary &. Oil
diflUsilll1]and ii', operatioolJ procodurl:.
iil),U1tra--high vacuwu "ySllm and il'. operalional procedure. (P10,M1O)
Unil IX Principle ofLoak dctecrioo:

Real and virtull leek; Leak. Ootectioo methods - over_pressure
method _ hubble method, Sniffer leChnique (halide torclt), Low pressure
melhod _ hloclcing (sealing method), 1.,la Coil, Search gas spl1\}'.Halogen
look detector- Organic vapour and gas probe with SIIitablepressure PUlle os.
detoct.... (p13,MIZ)
Unit X API'llClltioo ofVocuum Technology In Research and lodumY. (Slale
IPPlicollOll' only)Thin Film. Researcll- V,.;uum depoeitioo COItin8 by evap••.iI1ioo,
Aluminlzotioo of mirrors, Deconli"" coating, OOITCOionResisIance coaIings,
optical coalings, Micro-circuit coaling. Eiectroo miaosoopy !Ip<Icim<ll'l.
Lamp Indu!ltry: _ VlI"ious fiillneniS lom(l5, Discllll"ge \JIbeS, X-ray lUbes,
electron tulles (Various eloctroo tuba)
vwrum Metallurgy: Vacuum degosslng SlItic, progressi"" and stream

degossing.v.ouum Induction Melling, Simulation of ooter space enviroomml .(PS,MS)

Toui Plriods 52 Toml Mark, 50

,)

,

I. In!rodlldion 10 llteory mol practice ofhi&h vacuum l<:choll\ogY,L. Word,
J, B. amm. Butter Worth, 1967

2 High \'llCIlumTeclmology: J. Yarwood. Chompon and Hall. 1967.
3, High Vicuum engineering: A. E. Blrringlon, hentico Hail oflndi., '"
4. Scientific foundatioo of VI.C\rutl\1eChnlqUfS, S, Dushman and J, M. "

Lafferl)l, lOOnWill"')' and Son'. 1962,
~. Design and oonstruetioo of small 'o'aCUllm.ystem ': G. W, Green.
6. Vacuum Sealings Techniqlle1: A Roth .

••••••••••••••
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T.Y.B.Se. (Ph)";.,.)
Pnctkal CotIne I

Seotlon I: C.ny oot •• y Eigbl nperlmenis
1. Resonance Pendulum,
2. S.T.by Quinke's motb.od.
J. Y & ~ by Searl's method.
4. To dc!ennine the Coefficient "fviscosity by rotating cylinder mClhod.
5. S.T.by soap bubble method.
6. Bifllar suspension(with Slop WIIIoh)
7. To detennine Stefim'. COIIsbnt
8. To determine Thermal conductivity of metal by Farb\!', method.
9. To dotmnine Thermal conductivity "frubber by rubber tubing method
J O. Jolly's steam ""Immel••.
11. Velocity of SO\II1dby phase shifl m..tho<!.
12, Study of directional characteristi., ofunidirectiooal microphone.
13, YbyKoenig'smelhod,
14. Determination of velocity of sound using Ultrosonic inl ••.ferometer,
15, Frequency of A.C, rr""ing Fork by Srol:Josoope,

Stello" II : Carry 0111lOy Elgin nperlmen"
l. 'II' by tutal intema! ""flection.
2, Resolvillg power of grating.
3. Delennination of cardinal points of. given lens system by Searle's

Goniometer.
4. To estimate temp. of sodium flame.
S, Determination of unknmm waveleng1h of a gi= source by LLyIXl's

single mirror.
6. '1' by Michel!iOll" interferometer.
7. To <tudythe ebaractcrimcs afthermistor.
8. Platinum resistance thennomelu.
9, To study oscillatory chorge and discharge of a condenser through an

inductance and mistonce.
10. Electromagnetic pendulum.
II. elm using ThOOlron', motho<!.
12. Restil'ity oftbin film I(SemiooruluClor) by four probe method.
13. To study the Doppler effect,
14. Dffraction by waight edge'<:yJimlrical obstacle.
IS. Determination ofMand constant using pbolocell .

•••••••••••
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T.Y.B,Sc. (Ph)~!cs)

Praclical COlIne II

Soctloo I: Graul' (AI

l' •.•••.•mmlq lu C ( Auy fQllr)

I. To find largest and WIUest from given n", of numbers.
2, To lind liocIarilll of gi~en number,
3. To g"" ••.••te list of prime Dwnben within I given range,
4. To lind roots of quadratic eqUBlioos.
S. To find sum of series ( Sin~oosine )
6. Tn find multiplicatioo mallix of givetl two mBlrix.
7. To calculate e1CCb"icbill using , el~if'.

OR
Soctinl I: Grll1IJ' (AI

StallJticol PIIyoicl IDd Thermodyllllmlc •• $GIld Jllle l'~ysIes , MlllerlJ,l
Solelco ( AlY font )

\. lallie conductivity ofNaC!.
2. M=.=ement of resi<tivity of material by twOprobelPllIhod.
3. Delennination ofCur!e IempenluU offerrile
4, M••••••.emClll of wseeplibilily by Oauy's mClhod.
S. G.M.Co\1ntl:f (Plateau legion)
6. Determination ofRal! constanlusing Rall eff<oCl.
1, Spocific heal of graphile It dll!ereollemper8llll'es,

"
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section I ; Gl'illlp [BJ

EleolrOllJe." nd InJt'wllullIti"" II

Electronl •• II ( Any four)

l. To study charaetm>tics orSCR.
2. Sftl,ilivity ofCRO &. Lissajou, .figure.
3. Built &: lest ERPS using tt'8IIsisl<r.
4. SlIldyofRClLC filter ( High P"SS&; Low pass )
5. To study chllrBclerislics ofUJT./ VIr os rei_lim =iI1ator .
6, Srudy ofNANDiNOR gate as an W1;versalgate (using IC).
7. To design and build FET as WR.
8. 4 to I line MultipJacr (UsinglC 7400 &7420)
9. Wern bridgll oscillator using Ie 741.

OR
lootnunenllllkm n ( Any four )

Measurement of self inductance using M~l', Inductance Bridge I
Anderson', Brid8e.
MelISUtemenlof mutual inductam:e using Carry Foster's Bridge,
Instrumentation Amplifier,
Measurement of displacement using LVDT.
To design and build C~ Oscillator.
To determine Input impedance, Output improanre, CMRR ofa given OP
AMO',
Binury weighted OAC ccnvenerl DAC (R.2R laddet) using OP AMP.

rraotleal COIIlW n
Sec:tion II : (Optlonal Coarse)

(A) Toeboie.1 Eleoirolll ••
Clrry 0111IllY ElgIrt elper!meob

I. To make two PCBs
i]Using di'~e components, ( Single stage lranllisl••. amplifi ••., astable

mullivllll'llter using tnIlIsistar )
ii] Using Ie eompoomt ( Op-amp as a ~ ).

2, TostudyOp-ampas.ddef.

"



3. Astable Tllultivibrater lISinll IC ~SS,
4. Thennister as • Thermometer (Il!!ingIC 741)
S. To study cl1am:t=ristics of LOR.
6. DAC (R.2R ladder, wilh<llll"P'"""'p)
7. Study of IC 7490 lllld its dilfcr=nt modulus

(MOO2, MooS)
g. Half wa••• lllld full ViS'" precision rectifier (1lSingOp-amp)
9. Triangular - 5qIW. wa"" sencrator (using op-amp)
10. Study of CRO &0its use to find parameters of. pulse ( rise time, fall

tim., duratiro. IlIIdamplilUde )
11. Study ofpA system (series 8<panIlei emnoctWns oftwo speakm)
U. SIDdyof 01' AMP •• an 'adder' 8<. 'subtract",'.
13. Swdy of 01' AMP •• 'dill'erftttiator' & an ' lntegr8lor'.
14. SIDdyofscroin gauges. ~ )
15. Designing 8<fabriciltion ofll'l.ll.former .

••••••••••
5ed\oD 1l:(Optlo •• 1Course)

I
•

I

(B) Jld'rl&enllcm & AIr CllBdltlmli.ll.
carry oat.-ay EJ&IltupertmeDb

1, Study oftonl. required foc rcfriienltion system.
2. Qas filling in lhe given system.
J. Oil testing &: oil charging in the oompressor.
4. Sludyof\Wl« cooler.
S. Study ofwlndow type .ir cmditioner.
6. SIDdyof chilling pllnl.
7. Leakage testing of iliven refrigeration system.
II. Study of refrigerator,
9. To <li:\enIlineooeffictem of performance by using <;hillin&plant .

•••••••••••
S•• lloB 1I:(Opllonal Coune)

(0Mluoproceuor & Assembly"qvxe progl'1lmlll!q J & n.
carry 0111eay tipt uperi ••••• 1S

I. B-bit <!ecilnallllk!ition!",btraction.
2. Find I.ariCSIIsmallesln\llllbcr from ••••.i••• orB-bit nlllJlben.
J. find iqUlJe root from 100kup table.
4, eon,,:rsion orHc< to ASCI! code.

"

,
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B-bi! bin"'Y multiplication.
up.dO\\OYlcounter (4-bit)
Multipliex ••. / Demultiplexer w;ing Ie,
Hexadecima\lDetimal counter,
LED interlace { Time delay gen ••.•lioo )
Application of DAC ( squareltriangular S\\ftP wave )
Interfacing ofthlllllbwh",,[ switch.
Study ofsbifl register (using Ie)

•••••••••••

\
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i, !i~.:

Scotlon II, (Optlollll COUl'H)

I(D) Vacuum Ttchnoloar n
CIIrry oul •••y Elp! nperlmenu.

1. To describe function of various parts of Rotary pump (with
schematic diagram),

2. To dew111ethe constructional details & working of wp<lIlf diffusion,,",p.
3. StudyofMdeodgauge (Vaecu---ml)
4, To measo.n the pumping speed of vacuum system by steady stale

m"''''5. To csIlmate and study the fum,tim. ofl'irani gauge
6. To measure the pumping speed of a rotary VllC\IUIlI!I)Sttm ( UlWl of

Oaedes cquatioo 1
7, To evacuate a ~ willi a r<llaJypump (measurement of vacuum

with & wi!hOllt belles! using M.Leod gouge )
8. Demoostration of oil diffusioo pump 8l1dto evacuate the $)"item and

to ffieasuJll the ultimate VlWI\lIl\.
9, To study the offects of oonductanoe of pumping speed of oil

diffusion pwnping module.
10, Deposition of metallic thin film.
\1. To in.e:stlgate the I'8flatioo of pumping speed of vapour diffusion

pumping module with the pres;ure in vacuum systan .

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
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••Quality has a cost and

ODewho ignores quality

in higher education, does

it at the cost of the country"
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