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Details of UG conrses & Syvllabus
(B. Sc. Three yvear course, Semester system)
Marks Distribntic
) Marks Distribation
Theary ; External =80, Internal accessment =20 (80+20= 100) each paper
Practical: ( 404 10=20) each semester , 40 marks Practical < 19 Internal
) B Scl Yenr | -
Scmester 1 . d
Paper It Mechanics and Properties of Matier
Paper 11t Ulectricity and Magnetism
Lab Course: Pracucal
Semester 11
Paper I:  Waves And Oscillations
Paper I1:  Optics
Lab Course: Practical
i BScll Year |
Semester 1113 7
Paper I:  Heat and Thermodynamics |
Paper I1: ~ Solid state physics and Statistical Mechanics |
Lab Course: Practical - |

Semester IV:

Paper I:  Elements of Modem Physies
Paper II:  Basic Electrical and Elcctronic cireuits
Lab Course: Practical

B Sc 111 Year Ve

Semester V:

Paper ):  Flectronics and Solid State Devices
Paper 11:  Mathematical Physics
Lab Course: Practical
Semester VI: :
Paper I  Quantum Mechanics
Paper 11:  Digital and optoelectronics
Lab Course: Practical




B. Sc. Svllabus

Semester I:

Paper It Mechanies and Properties of Matter

Laws of Mation and conservation laws: Frames of reference, Newton's Lasws of motion, Work
and energy, uniform circular metion. Conservation of energy and momentum. Conservative and
non conservative forces, Motion of racket, Motion of a particle in o central foree ficld, Keplers
fzws of planetary manion. Newton's Law ol Gravitation, Gravitational field, potem:a! and
putentis] energy. Gravitational potential and field imensity for spherical shell Sateliite, Basic
idea of glabal positioming system (GPSY,

Rotational Motion: Dynsmics of a systemy of particles, Centre of mass. Angular velocity and
momentum,  Torque, Conservation of angular momentum, Eguation ol motion, Moment of
inertia, theorem ol parallel and pc,rp:fndzcuhu axis, moment of inertia of rod, rectangular lamina,
disc. selid sphere, spheriea! shell, kinetic energy of rotation, rolling 2long a slupe.

Fluids: Surfzce Tension and surface energy, Excess pressure wetoss surface: epplication to
spherical  drops and bubbles, variation of surface tension with temperature - Jaegar’s method,
Viscosity: Flow of ltqum., equation of continuity, enerpy of fluid, Bemoulli's theorem,
Poiscutlie”s " eguation a2nd methad o determine coelficient of viscosity, Vanations of
viscosity of a liquid with tlemperature

Elasticity: Hooke™s law, Stress -strain, Elastic potential energy,  Elastic moduli: Young's, Bulk
and shear modulus of rigidity. Poisson’s satio, relation between elastic Tonslants Work done in
stretching and o twisting & wire, Twisting couple on u cylinder, Strain cnergy in twisted
eviinder, Determination of Rigidity m odulus by stateal and dvnamzc*xl method (Bamon's and
Mawell's peedle), Torsional pendalum Young s moduius by bending of beum, Determination
of ¥,y and o and moment of mertia by Scarle's methed.

Refc-reuce Books:
\Mechanics Berkeley Physics conrsewvol. i:Charles Kitted, et. Al 2007, Tata

ic,(mv.&-;h]i
2.Physics ~ Resnick, Halliday & Walker 9/, 2010, Wiley
3.Mechonics; Mathar, and Hemnel; S Chand Publications

4 Mechanics: 1 C.Upadyaya, Ram Prasacl and Sans, Agra, |
$ Mechanics and General Propertics of Matter: P K. Chakraborthy, Books and Allied Pyt

td ’
6 Elements of mechanics, Prakash & agrawal, Pragati .Prakashan Meerut

#
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)Pagcr I: Flectricity and Magnetism

Vector field and Electrostatics: Scal - i

Curl.  Line, surface' and val scalar and Vector field, gradient, divergence,

Eleet (1 ume antegrals of Vector fields, Gauss-divergence and
culroesiane N .

clecirostaties. Applications ¢ e Field  eleetric  flux,  Gauss's  thearem of

charee. infinite line :’. i Lol (”“"f-‘ theorem- Blectric field and potential due (o point
AR E . ¢ of charye, Unitonmly charged spherical shell and solid sphere,

Electne potential as | » .
e as e meegral ol electrie i i, 0k ) .

¢ field, electric dipole, uniformly charged
spherical shell and solid sphere, paic. y "

Stoke's  thearems,

Capacitance of an i nherical conduc

P \ . . an isolated spherical condugior,

aralle! plate, sphenceal and b s

xel NER LS ‘ il‘ ;: zip}}:‘l\.\“ ana \."\lll\dncal c(\“{'t‘"(c' F”crg\ p:’ “n“ ’-'OIUHIC iy
ootrastate = PRI T A . ‘

LAV QU K‘ \ L i\ l\-\-'n\ delum. P“'““?ﬂtlon. P;"ﬂ“‘.'l p]ﬂff Cﬂpacil(ﬂ [.I”Cd V"‘Ath

drekectric.

;\!s;%nctost:ttl.m: Lorentz force, Biot-Savan's law & its applications- straight
conductor,  circular  coil, solenond
nagnetic field. Magnetic
of mstenzlss  Magnetic

carrying current, Divergence and curl of
veetor potential, Ampere’s circuital law. Magnetic properties
intensity. magnetic  induction,  permeability, magnetic
susceptibility. Brict introduction of dia-. para- and ferro-magnetic materials.

Llectromagnetic Induction and Alternating current:  Field due o Helmbotz coil.
<oienoid and current loop. Ballastic galvanometer, Faraday's laws of electremagnetic
induction. Lenz's law, self and mutual inductance, Mutual inductance of coil svstem
Tnergy stored in magnetic ficld, Alternating currents. Alternating voltage across R-C.
| -C.and R-L and 1.CR circuits, condition of resonance.

& %

Maxwell's equations and Electromagnetic wave propagation: ignation of continuity
of current. Displacement current, Maxwell's equations, Poynting veetor, enercy density
in clectromagnetic  ficld. electromagoetic wave propagation through vacuum and

isotropic diefectric medium, transverse nature of M waves, polarization.

Reference Books: e
1. Electricity and Magnetism. D C Taval, 1988, Himalaya Publishing House 'f
2 Jiectricity and magnetism. Satyzprakash. Pragati prakashan ., Aeerut, :

Practical List: ( Any 12 of the following)

> fornie sere. serew gange and spherometer
| Measuremenis using Vemier calipers, SCIEW &L P

: . ‘Inertia of a Fiywheel.
2.7 ne the Moment ol Inertia ci.d ‘ 8 b \
Tz 325—::2:1; the Moment of Ingrtia of an irregular body by Inertia Table
' To determine the Young's M odulus by Bending ol Pam Mathod.
To determine the Modulus of Rigidity of a Wire by Maxswell’s necdle.
. To determine g by Bar Pendulum. by Soaile’s
_}o dt “n_ :ut' f.:hc Jlastic Constants of a Wire by h'uark s method
‘ I't; d:;;;]r:irxc the voung's Modulus ol a Wire by Optical Lever Method.
L _

) N
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9. Vo determine ¢ by Kater's Penduluny

10. To study the Motion of -
\ N of a spring and 1o determine (a) Spring Constam (h) Value of g

11.To use n Multimeter for mensuring (a) Resistances, (b) AC and DC Volages, (¢) DC

Current. and () To ¢hack the elecin
. . eCing:
12.Ballistic Galvanometer: Rt

1) Measurerent \‘i'd\.‘llge and current sensitivity

= (v To derermine Sell Tnductance of a Coil by Rayleigh's Method.
13 To compare capachiances using De'Sauty s bridge

14, Meagurement of Gickd «rength B oand its variation in & Solenoid
{Determine AN,

15, To study the Charactenstics of a Series RC Cireuit

16.To study the a serics LOR cirenit snd determine ite (a) Resonant Frequency, (b} Quality
_ Factot

. 17.7o derermine a Low Resistance by Carey Fosier's Bnidge

. IR Conversion of palvanometer into voluneter.

18 Conversion of galvanometer into ammeter.

el 20 Comparison of 1wo resistances by potentiometer.

 Practical Books:
1. Practizal Physics vol. L Gupta Humar, Prapati Prekasan. MeecrutA

3 Text Book of Practical Physics, [ndu Prakash and Ramakrishna, Kitab Mahal, New
Dclhi
3. Practical phyvsecs. Gupta & Kumar, Pragati Prakasan, Meerut

Semester-11

Paperl: Waves And Oscillations

Wave Motion : Travelling and standing waves on @ suing. Nomma!l Modes of =
string. Group velochy, Phase velocity. Plane waves. Spherical waves. Wave miensity,
Differential  eguation of SHM and s solutions. Kinetic  and Potential
Fnergtes .  Fourers Theorem and it's applications 10 square Wave, SAW
taoth wave and trisngular wave

Harmonic Oscillations: Sumpie harmonic ascillations in mechanical and electrical
cystems, Superposition of Two Collinear Hurmonic nscill.:s!ions: Lin:an.l} and
S‘upcrpmi;i:.m Principle. (1) Oscillations haw’ng'cquul. fregumcxcs and (z, Oscillations
having different frequc:ncics (Beats). /\nha‘mw.mc (:scﬂlauons. Superposition of  two
perpendiculat Harmonic Oscillations, Lissajous figures.

- and Forced (yscillations: Damped hanmonic vscillator, power dissipation
‘uﬁ damped harmonic oscilistorn. relaxation nme and quality factor, Blecirically damped

o it
P o »e
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harmonie osvillatonIL.OR
h RN (Y LLR Cirem
‘ ' wt), Fu*c ]

electrical system. Transioe L el harmonic oscillations '

&) . RHINTY ‘ - ISCHEANonS an mech: At
resanance. handwid o Steady stage behaw Airoikimia:
esanance. handwidth, energy dissipation. qualice 1 Wiour, Resonance, sharpness of
and electrical impedances. e

factor of forced oscillator, mechanicenl
Ultrasontes and Accoust
oustics: T TR

levelt. - Rnsten! e $ h}}xmx\_\ il foudness of saund <Decibels - Intensity

waves. th i‘» o Musieal seale, Generation of ultrasonic

4 L SN \B: g o e 4 ) , “ g "

A Qmﬂ;‘;it,i‘.’u‘;" “\“" applications, Pizo electric
4 < N x .. St d 4 ] ~ 8 ~ H - : r

of  reverberation b Coustics of buildings: Reverberation and time

- *\l\\( .n ’ti(’l‘ O \le (1S | = \- | v 5 l - »
\ . . B B ’ i) 3 "I,L‘t “ dhlllL. or ’ <
2N ’v! i (!li {i“: Sa ‘\Ull I.“ as ) R ) s UHH“ 1] "'I-.u.‘i’u&'on’:”* Gt

Reference Books:

1. \\‘;‘:ve and oscillations : 1O Upadhyaya- Himalaya Publishing
Wave and escillations : N.Subramanyam and Brijlal “

. Qscitlations, Waves and Acoustics: M. Ghosh, D.Bhattacharya- S.Chand
< Waves and Oscillations, Satya Parkash, Prapati ['rakashan , Meerut
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Paper II: Optics

Geometrial optics and instruments: Fermat’s Principle and laws of reflecuon

and refraction using Fermat’s principle, coaxial system. Cardinal points of an optical

cvslem. combinations of thin lences, Ramsdon’s and Hygun's cycpiecds. telescope.

(-;'-‘*Cln’)m“’f-' ¢horematic and S?h::rical aherrations, vacious methods  munimize the
- N h oy & . *

chromatic aberration (achromatism) and to reduce the spherical aberration_ ..

. ~ of lirh nition and Propertics of wave front.
Interference: Electromapnetic natire o light. Defimtion '»:nii P ope : v
et P 3 i §y .7 T * v P :h
Huvoens Prnciple.Interference: Division of amplitude and division ot wave ‘“F‘
- l_l\i #115 . r e - . . P e S N 1‘ ‘:,:
Y o ‘s Double St experiment. Freznel’s Biprism. Interference xn]T"::xxk ilms
O S s ' § v o] melinati d cgua ickness
y s - of cousl inclination and eq ) S
nzratlel and wedge-shaped fiims. Fringes of ¢q ive indax. Michelson's
e < ( of wavcicnglh agui refractive indax. Micheison s
- P . i e . ;nlcn
Newlon's Rings: measure

. ifference of two wavelengths.
|nerfernmeter: measurement of wavelength and ditresenc ne
interfernineter.

fraction Single stit; Double Stit. Multiple shits  and
1 Ffraclion: £ ’ . e
- e 1ofer JitInic : 1k iffraction:  alf-period zones.
Diffract on: i (ransmission granng. [Fresnel Dmracuvnn ! -periox i t”
-l s Al ERAE s : afp i AT usine nali-
diffraction from Pl“"‘_é vion pattern of 3 suraight edge. a slit and u wire using ha
. rocpel 1ifTraction
Zone plate. Fresne ‘
: 515 » ized light and production by
f}t’.‘fi\'-‘d ZOnC aﬂ_ﬂl)&lb. . of “phl Waves. {lane po!an&d h\.-,h : P { | O}
Polarization: [ ransverse nate 2 | Malus Lows, Pouble retraction, Nicol prism
olar : wster’s und e LA : :
el rewster ; 4 elliptical polanzaton., Quarter
ecti ~d refraction, B 3 i Circutar and elphici N
reflection and n.lh ) plane palan'/ed Hght ¢
N TR P,
superposiiion vl
wave and half wave plate. i
fgt 0S, Gopal Pl !
Reference BooKS: o gaihur, 1995, 007
| Pprinciples of Opues: = s
: n ol € Q -

sl =
‘ / {"’ 3 .’f-w



Qptics. 3.P.Singh and 3.0 Agurwal, |
Myweieal Optics o enemwal, Pragati Prakas
Phy sie al\t. 15‘“)‘.:. A K. Ghatak. agati Prakashan Meerut
Qptics. Sawva Prukash, Praponi Prak
Principles of Opties, R.K Mmhu'-l ]u:h::n Meerut,
6 A lext Book of Optics Quhr'mmlg‘\, Y5 Gopual Printing
.y o AN B tvim & Briy fat.s ¢ 7
P;-acuc.nl Last: ¢ Any 12 of the following) Relalt o S Lo e
1 To S‘“ld-\ df"“?"“ll L‘l‘l'ccl ot SHT]]\‘(_‘ hqn““’s' ' 1
2 o determine the requency of AC mai me motion using simple penduium.
1 T determine the frequency of AC m":!“ !'\ sonemeter using non magnetic wire.
arrangement. ’ ain by electric vibrator in transverse and Jongitudinal
£ 'lo investigate the moton of coupled oscillator
3. To determme . Frequeney of : : )
1;‘\"1*’ i \“w the | requeney of an Electrically Maintained Tuning Fork by
- Melas s ..I\P\.}"h!étﬁ in transverse and leogitudinal arrongement
& To study of Lissajous Figures using CRO
o d T ¢l I reabeyenstv s 3 . -
> 1o determine the velocity of sound in wir at room temperaturc using Kund's tube:
2 To Determination the angle of prism by Spectrometer
¢ To determine the Refractive index of the Materiul of
10. To determine Dispersive Power of the Material of Prism with Mercury light
o determine the value of Cauchy Canstants of a materal of a Prism.

I b= sv 12

Prism with mercury light

1%,

12 To determine the resalving power of a Prism.

13. o determune the resolving power of teloscope

14.To determne wavelength of sedium light using Mewton’s Rings.

16. To determine wavelength  light For different cotors b Y plane difiraction
Grating using mereury light. |
{ower using Sextant. ~

17. To determine hight of

Pracrtical Books:
A ‘Text Book of Peractical Physics, indu Prakash and Ramakrishoa, 117 Edition,

L.
i (e hi.
zax 1‘ h.ﬂ?.b h’a}ml‘ Newwy 1:)(:5 . S =
it ‘] Physics ol I1, by Guptd Kumar, Pragalt F"a}“‘“m; ;‘L;c:‘“;. 3
=0 rﬂrrt AR . v T 5 B I3 N 31 s
i : 1Pl vsics by vinnd Goval, Ram Nath & Kedar Nath FU ications
3. ractical Physics B B

SE!‘V’[ESTER 111

s namics .
Pager l: Hcat A“d Th‘—rmod) ’ 'nﬂniic S\"S(Cf“s and ‘;ﬂflﬂb‘cb. ZCI'U!h l.aw (411
Thermod? “nd internal eneTey. conversion of heat into

amics: ey law 8FY
jvoi "”‘;bnuln. First law & .
] .. Processes,

r . o v & » H
u-:crmal el T namic Work Done dunng Isothermal and
her cal gas .

Laws of Thermot
thermodynamics and

SRR £i At ae rant ¢ ignnl'r . ;
Yotk lfid“'dwr .d'%jr uj.:-. Thompse? ‘“"‘3?1.;5:“.‘3.:\, of first law Reversible & breversible
Adiunbatic Procesess pics: 180U Cgcpond law of thermodynamics, Carnot’s

oq* pamics: "
Second Law of [hermody oAt e, sefrigeratn 2
L e g
ProCossCh. prrinciple ¢ -




o)

h, Flementary S01

el & theoren: Entropy changes in reversi
eve ‘ ANBES N reversible & ireversible pr B
tsible processes, Entropy-temp

§ ”\‘ ot -
diagrants. Third law of thermodynamics, Unat by CTHture
atinnability of absolute zero

Tl‘ergt\nt‘}"?““"c 3‘)‘“‘““?.‘5; lin?‘.m\py, Gikbs free aricroy
funCtions. [hermodynane welations & applicati encrgy, Helmholtz and Interna
- appications

(lapeyron Equation. Expression for (Cy

| Energy
Cv), G0 Joule- Thompson  Fiffeet, Clausius-

Theory of radiation and Kinetic Theory of Gases:
Concept of pEneray Densy, Derivation of Plan i\‘“.‘ e
SNt o, Cpatin 1 ‘ anck's law, Deduction of Wicn's distrid jon law
~ coleiph-doans Law: Stefan Bo ; ' cion of Wicn s (RS
l!\)l\r‘:i;w;\\;* Maxwell's law \\;'):1??: ‘?En -y .:‘.nd e et T tea
-:: ’:mj ,‘ g m“i.pmm“ §n wution of velocilies and its experimental verification, Mean
free path . U RN on of energy and its applicalions to gpecific heat of gascs;, MOTo”
gomic and dlalomic Jases. | =
Books:

1. lhcﬂ‘na}S Phygc&. S, Garg. R, Bansal and €, Ghosh, 1993, Tata MeGraw-Hill
Heat and thet muodynanics, Pragati prakusan, meerut
Heat and Thermadynsmics, Brjlal and Subramaniam

atjon, Spectral distribution.

LY I B

paper LIt Solid state physics and Statistical Mechanics

Crystals: Lattice - basts and crystal structaee, \ransiation, primitive attice. two and thiec
dimensional laruice IVpes, point group symmetry snd miller indices, ¢ foc and bec structurs.
~aordination number. packing fraction. NaCl, CsCland ZnS STUCTUIeS.

Reciprocal lattice: X-ray diffraction. Rragy’s law. Lane and Powder gxcgr_g_d of Xeray
&ffraction. Reciprocal jattice, Recipr cal of fec and het lattice., Brilonn Zons.

Statistical M cchanics: Probsbility and %hammdynanﬁcﬁ probability. postulate statistical
mechanics, macrastale and microstate. Equilibrium and ﬁu:{ug;ifng consu:-aims. < zsefnhtes a‘nd
average pmpcrﬁes. Phage Space. y-space and gammi _~5p‘~xcg, division of pnase space I W0 -c_e-zh.
}.‘ﬁm_){;mmn'lga]‘ canonical a0 grand canonical ensembles,  CRuropy and prebability.

interpretation of second law af the Anedynamics, Boltzmann canonical distiuioen faw,

Kinetic theory of pases: (inetic theory ol gascs; Maxwell's distribution Taws of speed and
velocities (;‘ r?*awc: ﬂ'ﬁb a'nd most pwhahlc spoeds degree of roedom, Browatan motor, mean
olociited, averag : o

free path, faw of cquipmmcn of energls

BNk BOO‘? : { Suute PhY cs, €. Kited gih Ed., 2004, Wity India Ly, b
[ntroduction to SOIC " L P, Grivastave, Apd Ed., 2006 Prentice-Hall of India

tements of $ Gyate PRySICS L0 o annd, T {e-Ciraw Hi

ﬁf: E‘I‘L:'zzi.tlzl‘:tiidﬁ conid V. A zarotl, 2004, Taw Me-Giraw Hill
sducti nolas, =0

Solid State Physics: & ‘Uf’;}'ﬂ‘:f

ol state Physics: Jorc: i

Solid-state by e Physies, cM.A“O“‘m"

gya, Vearson India

Pt




= Qolid State Physics. MLA. Wahab, 2011, N,

X o a® -ty T - * oY ) AT
g Statistical Mechanies, Gupta Kumar,'ra %
g Stanstical sechanics. Satva Prakash, K

sa Publicatione
2 o LS ‘H
£a0 Prakashan
vdar Nath Ram Nath and Sons
practical lists { Any 12 of the following)
To delerming the Coctlicie T -
T; determine the ‘C-'Defﬁcih-“t ﬁl«l_‘lunnal Conductivity of Cu by Angstrom’s Nkl
g icient of Thermal Conductivity of b 2 = g

I'o determine ‘h? Cocflicient ol Thermal Cond Civaty o _mh.m wube,
Measurement of Planek’s constant -onductivity of glass.

To determine Stefan’s Constant
{0 verify Newton's Law ol Cooling
To determine J by Joule’s calm‘im-:*l'cr
To sudy 1=V charucteristics of Photo cell
g To determing the coeflicient of the ' F1v
10 To detcrming the voefficient of :hnm‘l ;Tﬂﬂdlf;-'"\‘?i}‘ ke ey
i ing - ab thermal cong nctivity of a bad: tor by Le
dise method. e -
3 l Ta verify :‘}1; jaws af .pmbaplhty distribution theewing onz coin, two coin znd ten coin.
13, To show :hm devistion of probabilily from 1heorctical value decreases with increzse in
aumber of evenis,
13, Study of statistical distribution from the given datw and o find most probable, averags ol
rms valug.
14. Stedy of random decay of nuclear distategration and determinadon of de

I L

cay caonstanl

using dives.
To detenmine the refractive index of o diclectric tayer using SR
. To study the PE Hy gleresis loop ol o Ferroelevtric Crystal,
To draw the BH curve ol iron asing a Solenaid imd determine the ‘energy loss from
‘. Hysteresis. -~
18, T'o measure the resistivity ol
method and determine s band gap,
19.To determine the Hail coctficient ol

— ]
-~ On W

4 semiconductor (Ce) ¢rystal with temperale by four probe

a somicanductoy sample,

Practical Books:  prakashan . M
1. Practical Physics, Gupta & Kumal. Pragat Prakashan , Neeitt G '
3 A Text Book of ?rac}:ical Physics. indu prakash and Ramakrishua, Kitab Mahal, New

Delhi, s
Semester-l\f
f Modern Plysics

quantum theory,
and matler waves: Davisson-Germer

with photons, Wave-particie duality,

Paper 1: Elements 0

" Fundamental quantum coneepts’ Planck’s
.\,\vaveieuglh

Compton seattering, De Broghe
v l; . iyt ; C i nt
experiment, 1wWo stit interierence expenme
mpiiludcy

Phato-clectric effcet .

Matter waves and wave 2
iodles, Problems with

and Boher atonlic N
iﬂ.f‘""‘a

-f"i’—‘ L e él/ : "“ i
M.
’

-8 Ruzhcrlm’d

Atomic madels and spects

N A i
\?//“" - /



Rutherford modcl- instability of atwms and abservat;
quantization rule and atomic stability; ene;g SC‘N";nn of discrete atomic spectra; Bohr's
) ol 2y levels and fi ‘
" s et Optical spectra, L- 8§, i+ ¢ _ : ine structure of Hvdrogen like
L iy fiect, X & L=, 1 coupling, slection rules, line st > of sodi
. 7eeman ¢ el Neray spectrs end Moseley's la , line structure of s0¢ 1
i - ‘L_ { \l"

'ﬁuclcar’ph}\ltf.ﬁ.' Size and ’stmmmc of atomic nucleus and its refation with atomic
weight  Nature of nuckear forces.  binding energy suml-'l‘ "‘11 ass formuls
Radicactivity, @ f and y-radiation, Stahili;\ of n;cim’n_ I .L“nm;:lcfd. n:..-},q.s, U’mf’ ",:
Mean fife & hatf-lifes mass defect, Fitsion - nnture ol" .lm‘:mc(;t»:mtnl:gdt-::tis;;:di;

- ) H o~ 3 H Ry
peutrons. Nuclear fusion, Nucicar reactor  and thermonuclear reactions

S;.mcml ‘1 hcnr; of Relativity: € ups‘mnc_w af speed of light, Postulates of special theory
oi'rc'ia.u\-.u. g rransformations. fength contraction, time dilation. addition of
\c!m_?‘l,'eT: Ieistivisus TIASS: mass energy relation, relativistic momentim and cnergy.
relativisiic Doppler Eftect

Reference Books:
1. Fundamentals of modem physics, Agrawal and agrawal, pragat: Purkashan. mecrul
Concepts of Modern Physics. Arthur Beisar. 2600, McGraw-Hill
Quantum Physics, Berkeley Physies Course Vold, EH. Wichman, 2008, Tata

eGraw-Hill .

lad 2

Paper L1: Basic Electrical and Electronic eircuits

ws,

Basic Flectrical curvent and Circuits: clecioe eurrent, AC DC clectrieity, curent density.
Fquation of continnity, [orentz _Drudge Theory, Ohm's law, Current and Power, Kirchhoff's
laws and applications. Main electric circuit elements and their combinalions. Bastc clecinic
devices: resistor, inductor ang capacilor, colour coding of resistors,  AmmelCT, Voltmeter,
Galvanomgeier, ACDC generalats, Muitimetet, Transformer

Network Analysis and Network Theorems: curRfil.; SOUTEEs Ygimes BOTYS g
equivalence, fomr terminal etworks, Open circuits and shart circuit impedances, T and =
repeeseniation, IMage DATAmelETs. frerative  parameters. Network thearems: Superposition.
Reciprocity, Theveni w*s. Norton's 2ad Naximum power ransfer theorems

Semiconductor devices: Types of ngim“'duc!?rs": inlfizs?ic t.md. e pripe SC OISO,

o Sependence: eneres qnd and Fermi f,«\.n-;) in m'mns:c seTmcanducmr, ~ccmccinn'ation

of Hole and Electrons, {r.N Junetion diode, dep lcjwn '!.x:gmn, forwzlm‘l. revetse biased junciion
| LFD, ot contuct diode & Varactor diode

diode, Zener diede. Tunnel diode, Photo diode, swer supply, Loud line ¢ ;
Reetifi nd filters: Diode a8 cireuit element, power supply, Loud hne concept.  Hall wave,
etifier and B0 oer, Shunt capacitor filter, sevies inductor filter, L-ssction. a-

Fuil Wave and Bridee recif i
ener diode & Vo

action [HETS -
i 1 ‘,,_, '-" (2};2’ o
7 o

jlage regulatay,

section und T- 82
-




Reference Books:
Nectricity & magnctis ’ _

1 HL\UIIL : : [ :T]{Enu“m » Satva Prakash, Pragati priakashan , meerut
b Ay { 5\ 0 R 358 Aol - hE .
Tule_l :m;\ r,&urmm devices and Circuits, R S Sedha, 8 Chand
3 and Book of Electronies, G ) LA a, 50
3 IBI L5 £ cctronies, Guply Kunr | Pragati parakashan, Meenst
1 n 3 SETTTYNICS . Ry vshian, :
4. Basic Electronies, Agrawal and Agrawal. pragati parkashan, Meerul

Practical List: ( Any 12 of the following)

1

1 1o detemmine value of Boltzmann constant using v
anm constant wsing V-1 characteristic of PN diade,

(£

To determine value of Planck’s :
‘ CRos constant using LEDs of : , e
g LEDs of at lzast 4 rent
colaurs, st 4 different

3 To determine the lonmization potential of mercury.

3. To determine the wavelength of Tl-alpha cmission line of Hydrogen atom

< To determine the fabsc,:rpxion fines in the rotational spectram of ledine *“lr‘;‘“ o

6. Photo-tlecine effect: photo cwrrent versus intensity and x\’avelen:;gt; lcf 1;ght;
maximum encrgy of photo-clectrons versus frequency of light

7 Todetermine the value of @m by Magnetren Valve method,

8. Themson methed

9 To determine the value of e/m by  Millikan oil drop apparatus

10, Verification of Superposition Nerwork thearem

1i. Verification of Thevenin's Netwark thearem

12, Verification of Norton's Nenwork theorem

13, Venficaton of Maximum power transter theorem

14, Charsciristics of Zener diode
15, Child Langmuir Jaw

16. Frank Hertz experiment

Practical Books:

-

1. Practical Physics, Gupta & Kumar, [Pragati 1"rakasha_n Mecrut ‘ )
3. A Text Book of Practical Physics, Indu Prakash and Ramakrishny, Kizb Mahal,

New Delhi.

SEMESTER-Y

cs and Qolid State Devices e
N-P-N and P-N-F [ ransistors characlenstes {CB,
: parameiers. Relations benween d and
Active. Cutoffs and

Paper—1: Electroni
Solid state devices: Transistors: s
) =] Vs B i ” ) *ﬁ% guing fl ﬁ | ;
Bl end 0 Conflp s s D Load line and Q-point.

f. Load Line analysis of Transislars.




Saturtion regions. Volftage Divider Bias Cireuit the 1
Transistors - WET. MOSFEEL \!J]lu.k;(?kmin;’l[:?” N_" ”‘} “.\,mp“ﬁ . Field effect
Transistor Amplifier: Classification of \mm"l‘::flu:;:z::;tl,;: ;’.‘d ?Ppli:mions..
RC coupled amplifier:  single stage und double s;nvc |‘< od; lf'liili"l.ﬂ. Pp‘:!‘wnﬂm'
coupled amplifier, Power amplificrs, ge. Impedance and Transformer
Feed back Amplifiers: principle ol feed back amplifiers, advantuges and disadvantas
of negative feed back amplifiers, Types of feed back e.mpliﬂer.;i \."flm-'c sczi;s a:l:i ‘shu:
fecd back amplifiers . Current serics and shunt feed back amplificrs. 4 I t
Amplitiers ( Veltage and Current)
Operational Amplifier: Characteristics of an Idcal Op-Amp (1€ 741), Open-oop &
Closad-leop (Gain. CMRR, concept of Virtual ground. Applications of Op-Amps: (1
[nverting amd Non-inveriing Amplifiers, (2) Adder. (3) Subtractor, (4) Differentiator, (3)
Intcgrator.
Reference Books:

1 Text Book of Electronic devices and Circuits, R S Sedha. S Chand

> Hand Book of Electronics. Gupta Kumar , Pragari Parakashan. Mcerut
3 Solid State Electronics. Agrawal & Agrawal, Pragati Prakashan Meerut.

Paper-1I:  Mathematical Physics.

Vectors: Product of two vectors, Eriple prodhiet of vectors, simple application of vectors,
Differentiation & partial differentiation. scalar and veetor fields, Gradient of scalar field, linz,
<urfaee and volume integrals of veetor leld, Divergence and corl and their applicauons, (rauss

S

divergence and Stoke™s theorems
Tensor: o-dimensional space, identical and summation conventions, dummy and ral indices,
Kronecker delta symbol, Covariant and contravariant tenso

higher rank Invariant tensor, Additien, subrraction , product an
iric and Antisymmetric ensor, 1

r. Rank of tensor and Tensors of
d contraction of tensors,

- ) : o e e o o teiprs ¢ é
Surmmation, convemion . Symme indamental tensors, raising an

lowening of indices: associated wnsors

Matrices : Algebric oerations of matrices: Addition, multiplication, properties of Matny
| sk - e prieae epecial types ol matrices, Tamspos

multiplication. sub-matrices, partitioning of mairices. ".']}”c"‘l i - W“m:;' T::.r' 0 :, k

Conjugate and Adioint of matrices, AVIIMIELTIC and antisymmetric matrices, Hermition and Skew
E \ . N ) Cmalnces,

hermition matrices, determinat of Marices. unifary matn

Definition vl Laplace (ransform, condition of existence of

ace transforn Laplace transtorm of derivative f{t) and
! « ® N : - :
[ integral of fth | aplace transtorm of muluglication by

und Final value theorems. Fousier imegral and its

Laplace and Fouricr Transform:
Laplace transform, properntics of Lapl
derivmtive of order n, Laplace uun:«form‘ 0
1, Laplace transform of division by L. Initial

'\}?/,f/’ /é" &



P obabllity  enrrent  densities,
Functions. Normalization. Line

forms. Fourier thearem and its application w SQUATE wave

Reference Books:
1. Mathematival Physics, Satva Prakash, Pragati Prakashan, Meer
2. Mathematical Physies, Dass und Verma, § Chand & company
2. Aathematical physies, B S Rajput, \
LI

Practicals List:
Charactristics of PN junctiaon diode

i,

3 Charactristics of Zener diode

3. Chamctristics of NPN /NP Trapsistors (CE, CB and CC configuratinn)

4. Characuistics of I’ unnel iizc&c‘;mdv of ripple factor of power suppiv usitg 1. and 7-
sechon Olters. :

5. Study of Hallwave: '=.nd full wave rectificrs

6. Swudy ol regulated poer supply

7. Study of VR tube

8. Singlk stage RC coupled amplificr

9. Single staghe Transilor coupled df’ﬂpa[ﬁ{l’”

11, Study of RC coupled ampfificr with negative feedback

i1, Band gap of semiconductor using PN junction diode

12, 0P - Amplifier: Add . Sub, Diff and Intg

i

Practical 'Bobﬁlv&‘é: Practical Physies, G ;,z;}m & Fanar, Pﬁaatx Prakashan, Meenn

SEMESTER-VI

Paper | ; Quantum Mechanics

ant af wave function
Tinte dependent Schrizdinger c:qmmumi df; gi)ﬁ};;fcaf}wmuuon AL quantur e,
ime dependem  $chridinger equation s O it fiimction boobebility  and

ncm
Properties of Wave Function. Imarpgﬁm foy Physical acceptability of Wave
LB Eigenvaiues and

iples.
ipernosition Priny o
o arsz‘;z 2;:5&, operatons. and commutation refations;

Lzam.unctmm. Pasition, momentum & and enersy.
% cysryerst 1L ~ :
Expectation values of position and m o et .
f o ! p},‘é‘-”d L o f"v.":‘:;,f,,"
2 e
% S
2 it {7
L}/“’ P g

- FaW ooth wave and trianguisr wave



Time independent Schrddinger Equation-Hamiitonian
sipenvalues; C.\P_’m(iﬂﬁ of an "-TH”"W Wavy o
(,;;gmﬁl"“’”“m‘ Croneral }nhs:mﬂ of the timge
li\;mr n,\.‘m!v.m:ﬁw“"h of “ationary Slates,
wave packetr for 8 free particle ip one
and mOMENIUI FPACE wave fimction

\pplication of Schriidinger waye tquation in ane dimenston: Parricle |
.?mcsnmnni !n—\\.“ Quamiization o i mnmcnn'; .x.‘ hﬁd gl
continuity of wave function, bomdan condition wd crvwr'*ﬂf‘; ';‘;‘ '“‘““f
jevels, Potential step ang ©. Tunaling effet, on

POtential bagyq ‘
o e i ; rrer. Tunneling effoet. one
dimensional lrmonic osciilator: ECTEY levels and eigen funclions | g .
| 4} LI S

sationmry states aed eneegy

A s linear combination of em}pg-y
‘;}“ ’;f““’" Schrddinger eqirtion in terrs of
dine ‘ l‘r Cation kW the wread of Gangsian
SETSION: wave packers Fourier traneforms

Tunction a¢ 4

Quantum theon) of hydrogen-like stoms

spherical polat \‘«'\‘rdn;gw;, separation of variables for the second order partial

d:?}::?(f\?lh’ii mun\u’nn, aaise}] wave Iunchom «magnelic and orbital thmm rumbers
 spheneal harmomes, radial Wave functions | cnergy levels, significance of quantem mambers, n
- z. ami m 2 J « Th

Time independent Scheddinger equation in

. Reference RBooks:
LA Text hook of Quantum Mechanics, p
MoeGraw Hill

2 Quantum Mechamies, E. Mershacher, 2

MMathews & K. Venkatesan, 2 Fd, 2010,

004, John Wilev and Sons,
Quantum Mechanies , Satya Prakash, Pragati Prakashan, Meerut
Quanten Mechanics, B

ol

£

ansden & Joachain, Pearsan Education publications
Paper-11:  Digital and optoelectronics -

Number Systems, Codes and Boolean Algebra: Binary, Decima!, Octal and Hex decimal
umber svsteras & inter conversion, BCD, Gray. 8421, éxcess-3 codes, Laws of Bolean
glgehmi. De Morgan's theorems

D‘eiul Cirenits: Difference between Apafog and digial cireuiss, Logic galgs'(.,—\ND, OR.NOT,
ANDNAND, XOR & XNOR) with circuits,. NAND and NOR Gates as Universal Gates. Half
- 3Wer and [ull adders.

LT — e R e Sl
- Basic :d:: of IC technology, 1C 355 Pin disgram and its application. 3{‘“‘?@“’“‘: is, }f:
somponcrisIntegrated, Diffused, Thin Film), MOS Capacitors, Inductors. Thin film technology

: : i e
i yraded index, step indexX fibers, refractive index.
Optocte ics and Laser: Optical fiber, Grad . Step e e
f”"?’ﬂﬂé‘fﬁg:)z;rm?izal beams in fibers, fibers mode d}arflsk n::;a; .i:ud cut ofF conditions, losses
i fibers. Principle of Laser, Ruby laser, e Ne laser, Solid sta :
- Books: ;
I Digital Electronics, I‘-‘iah‘irw, 'MH? ‘:bc!:‘ Ka
2. Digital eloetronics: Principle und practice,

uang : " ;
poor and Mahcswan, Mackmilian publ.
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& d T a i SV X
W eletrontes, 12.C Tuaya e
Text b‘mkt ! wal Kedar Naiyy Ram Nath pyblic

' tcations,
¢ l"& "' ®

-

P -gl“
S iy of Logic Gates(OR,AND, NOR CNAND. XOR)
v verific aian of De Morgan's theorems
' guudy of He alladder
f Sudy of full "R*d-d
\ Sudy of 335 tme
L oqudvoef© lmmc!cﬁ\:zu af LED
Sruddy of Characteristies of UIT
¢ Smdyofl haracterisiies of JFET
Y iy of Charseteristies of MOSFET

C Srudy of Char sereristios of SCR
Stady of Liectron Spin Resonance (ESR)- determine magnetic field as a

.
i

unction OF HC TRsOnAnc freque Ny

12, To determing the wavelength of Ld user light using Diffraction of Single She

Pmcncai Books:

clical Ph\,‘t s, Gupra & Kumar, Pragati praka:-;lﬂan Meerut
wracsical physics, 5P mnhj Pragai prakasan Meerul,




