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ter: II M.Sc. Pb sics 
T e: Core. 

co• Electricity and Magnetism Coone Code! IPHYICOOJT 
• • 

3 • L-T P: ) · . . , ._ 3-0-0 

coarse learning outcome: After going through.th,. course, the student should he ah/~ ta 
, • • • • I • 

-..-r-:::----:==::::-;:;--:::=;=-:-~--;--:-:· 
De'."°nstrate Gauss/aw, ~oul<!mb •;-law;---::fo:-,-,h~-e-e-le-c-,,--;c_fi_e_/d-, -an_d_a_ffJ._'fJl-~-it .... °J-o-sy._is_te-m-.,-of-=---7 

C 
0 
I 
C 
0 
2 
C 
0 
J 

C 
O· 

point charges as well as line, surface, ar,d volu,ne diJ'tributions of charges. . 
I . I 

Explainanddifferentiatetheve~tor(elec~icfields, Coulomb 'slaw )ands~lar(elect;lcpotentlal, electri 
c potential energy)formalisms pf e/ec"'ostatics · . . ·•. 

Apply Gauss's law of electrostatics _to solve a variety ~/ problems 

,. . . 

Describe the magnetic field pr~duced by ~agnetic dipo{es and electric_ currents. 
. • '·, • t • ~ • . .. , . 

.. .. • • - • • f • • 

• I • I• ' • • • • ,; ' 

Explain Faraday - Lenz antf·Maxwelllaws tp prticulate the relationship ~eili(een electric and 
,nagneticfie~ds . ,· : . ·-. -. . . .f • • • . -~ -~ •., :, • · • 

5 • •, •\ If•'-

• - . ' . . ' . , ;-· . •: . 

C.. Understand the dielectric pr()perties, magn~tic properties :of material~ and· phenomena of 
. --~ . • . ·•' :-. 

O e/ectronwgnetzc ,,~uctlon . . :_ ,· ._.,: _ .. : ..... · ... •. . ,, ., _. :_ .. -\;-_;_, ,,· . . . 
6 
C 
0 
7 

I I \ • I , • ,1 • • • • •• • 'I ,'' .. .~. \ / . 
0 

• • 

In the laboratory course the student will g~t. gn oppor11m1ty. to ve_rify various laws in 
electricity and magnetism such as Leni~s= law~ .:Faraday's law and ledn71 about the r • 

. construction, working of various measuring instruments .. Student. Should be able to 
verify of various circuit laws, nebvork theorems eiaborated above, using f imple electric 
circuits \ 

Old S bus· Rationalized s llabus 
Unit-I . Unit-I 

Electrostatics: Gradient, Divergence, • Curl, Electrostatic.s:----. Gradient, . Divergence, Curl, 
.;ond derivatives and fundamei,.tal theorems . second . derivatives and fundamental theorems 

ror divergence and curl. Electrostatics;· fot ·. • divergence • and • curl. Electrostatics: 
Coulomb's law~ principle of superpositio~ . CoQlomb) law,· principle of superposition, 
Concept of electric field, electric.· potential, Conc.~pf ~f electric. field~ electric potential.. 
·Electric field and potential <lue to discrete and Electric field and potential due to discrete and 

continuous charge distribution, relation between continuous charge distribution, relation bet\\'een 

electric intensity and potential, electric dipole electric intensity and potential, electric dipole 
and dipole moment, . and dipole momen~ . 

' . 

• Unit-II . Unit-11 
Dielectrics: non-polar moJecuJ~s. Polar Dielectri~s; non-polar i n1oleculcs, Polnr 
molecules, Polar and non-polar molecules in 'ari m~lecules, Polar and non-r, ·,lar n,",t~c,,l~s in nn 

electric field, polari7.8tion,EJectric J'Olarization • electric field, polarimtion,l!lectric polnriLati,,n 

of matter, polarization charges and polarization ·of matter. polarization ohn,ges and pt,larizntii\n 

vccto~, . electric susceptibilit)t . El~ic vector, electric susceptibitit,1 Electric 

P01arization ,vector, Electric field in dielectric, polarization vector, Electric fi~ld ·,n dielectric. 
~•u~ law in dielectric, Relation between three Gauss law in dielectric, Relation betwlltn three 
e1ec~c vectors: displacement v.ector (D), ~lectric vectors: displacemc)nt V\.'Ci~,r (D). 

e ectric Vectors (E), and P<>larization vectors ~P~. electric vectors (E), and polarimtion vectors (P). 

§~~~;;;;~~~~~~;;;~~=;=---.,.,,. ,-k Q ·-
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I 

I 
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Unit-Ill 
ll,8gnetostatics: C~nce.pt of magnetic field .. Biot- M Unit-Ill 
pa arfs law, apphcation ·t)f Biot-Savan't law agncto5latics: Concept of magnetic field,Biot• 

sa~pere's circuital . law. Gauss's law or' ASovart's, law, application of Biot-Savart's law, 

A••· fi d mpcre s circuital law. Gau~~•s law of 
gnetisn1._ Magnetic el : Magnetic field t' M 

111& 'd 1 'd . magnc ism·, ognetic field: Magnetic field 

inside a toro, •. s~ eno, f magnetic. dipole Inside a toroid, 10lcnoid, magnetic dipole 

111l,ment, n1agnet~sahon ° ,natter,•. telatfon moment. magnetisation ()f matter, relati<Jn 

1,e1ween magnehc field (B), nlagnetism between magnetic tieid• (ff), magnetism • 

intensity{H) and .. ~&g1,etimtio~, vector (M), intensity(H) and magne~i1..atk,n vector (M), 

Magnetic suscept,bthty and penneability • Magnetic susceptibility andpermcability I 
Unit-IV . . . Unit-I'( . . . 

Electromagnetic ind~ction: ~.agnetic flux, Electromagnetic induction: Magnetic flux, \ . 

faraday~s experiments, Faraday's law: of Faraday's experiments, -'I Faraday's law of 

electromagnetic ind~ction, lenz's law, Self- el~ctromagnetic induction,• Lenz's Jaw, s.e•f• 

induction, Mutual i~duction, energy stored in a induction, Mutual induction, energy stored •n a 

magnetic fiel~ Ballistic_ galvanometer: current magr1etic ti'eld, 
, and charge-sensitivity, electromagnetic .damping, UNIT-V 

/ logarithmic dampin~ current density,. Equation Ballistic- galvanometer: c·urrent; and c~ge 

I.It' of continuity, surface chs.rge d"nsity, Ohm's . sensitivity, electromagnetic damping, 

•

1

1 law~ Relation between current density and· logarithmi~ damping current density, Equation 

[ resistivity, electric power, electric energy, , of continuity, surface charge density, Ohm's 

I c~t and l?°.wer in an electrical circuit, Joule,s;: la~, . ~elation bc:tween current d~sity and 

)a\\' tn electnctty. ., .· ~ • res1~t1v1ty,: electnc power, electnc energy, I 
I 1 • _, c~t and power in an elet:trical circuii Joule's 

Text and Reference Boob: . law in electricity. 

I J. Edward M. Purcell, El®tricity and Text and ·Reference Book!: ' 

; Magnetism, {McGra.w-HiH Education).. • r 

! 2. Anbur F. Kip, Fundame~tals of E1ectricity I.· Edward · M. Purceil., Electricity and 

f and Magnetis~ (Mc Graw-Hill). . :Magnetism, (McGraw-Hill Education). 

/ 3. J.H.Fewkes&John Yarwood, E1e.ctricity anp 2. Arthur F. Kip, ·Fundamentals of Electri~ity 

I Magnetism, (Oxford Univ. Press). and' Magnetism, (Mc Graw-Hill). 

! 4. David J. Griffiths, Iri~oduction to 3: J.H.Fewkes&John Yarwood., E.lectricity and , 

! Electrodynamics, (Benjamin Cumnlings). · Magnetism, (Oxford Univ .. Press). • i 

I 4. David J .. Griffiths.. Introduction to \ 
Electrodynamics, (Benjami!, Cummings). 

i 
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- - M-Q:-. 1•hvslc_s__ --- ----· -- ·--•--1 .--------------10.sc. H - !~ .,..J- Core -------------·. 
[~~~~~=J][=~==;=====ifi1~~c;:~5~fw~,frrv(l10co~o~3L [Semester: II d coune Code: __ _ 
Coone Electricity an . --· ----- I • - -· ___ _; 

IJN~•~m~e:!..: --~M~a~,n~e~tis~m~La~b __ 7 L TP:_ -:==--~:01----~--.. -_-·-···ll•-

~C~red~i~ts'.!...: _ _L_!_l ____ _:...---;,t-:-

List of Experiments 

I .. Resistance . . . ( ) 8 ,nultimeter and (b) a CR?· RO 
(i) To test a diode and transistor us1~g a c hase difference using a C • 
(ii) To measure (a) vol~, ~b) freque?~ :~ ~~it using R, L and C. 
( ••• ) To study the charactenstics of a senes . 111 

• • • F ster,s Br1dge. (iv) To detennine a low resistance by ~are)' ? _ _ 
(v) To detennine a low resistance by a potentiometer •. 

. .gh • . b - Jeakag·e of a capacitor. ( vi) To detenn1ne ht resistance Y · · 

. . 

2. Ballimc Galvanometer . • · of B G 
(i) Todetenninethe (a) charge sensitivity-and (b) current sens1t1v1ty • • 
(ii} Todetennine the (a) logarithmic'decrement and (b) CDR of a B.G. 

J.~ota~ine the ratiO of two capacitances~)' de Sauty's brlrl~. . acitor 
(ii) ·T<J determine the dielectric constant of.·a dielectric placed _1ns1de a parallel plate cap 

usin_gaB.:G. 
4. Self & Matallad~ .· -

{i) To detet111ine self-inductance. of a .coil by ~Qe~Q11 ~s bridge using AC. 
(ii) To detmnine seJf-inductance of a coil by Rayleigh's method. • 
(iii) T,o•detennioedle mutual induc~c-e of two coils by absolute method using a B.G. 

S.A.C·Cilnrifs 

(i) To muly 1he response curve of a seri~s-~~ ~~~it and determine its(a) resonant frequency .. 
(b) impedance at resonance{and (c} quality .factor Q,. and ( d) band wi4th. 

(ii) To study the response curve of a parallel LCR circuit and detennine its (a) anti-resonant 
frequency and (b) quality factor Q. 

. ' Ten Book 11nd .References: • 

I. ~ B.Sc. PractieaJ Physics. (R.Chand &Co). . 
2. B.L. Woibhop and H~T. Flint, Advanced Practic 1 ·Ph . . . . . 
3. InduPrakasb and oft ___ ,¥_. h A ,,, ~ :a ys1cs, (Asta Pubhsh1ng House, N.C\\' "'--~th~) n411wu-Js na, i ext Book of Pra ti . I Ph i . . . . . l~ t . 
4. D.P. Kfumdewa~ A uibolato,y M • I f ~ ca }sics, (Kitab Mahal. New Delhi) 

House, New Delhi). anua o Physics for Undergraduate Clas~s, ( V tmil~bli~i11i,'t1 

✓ 
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B.Sc. IICI 
II 

ame: Waves and O tics 
3 

CouneCode: 
Core 
IPHYIC004T 

LTP: 3-0-0 

coarse teaming outcome: This course will ~ble the student to 

COi Recogni:e and use a mathematical oscillator equation and wave equation, and derive 
these equations for certain svstems · 

---co2 Unde~stand the principle of superposition of waves. 10 thuJ describe the formallon °1 
standmH waves • • 

~coJ .4.pply basic knowledge of principlu and theories about the behavior of llg!it and the 

-CO-I 
physical environment to conduct exoerimtnts . ·, 
Use t~e p~inc~ples of wave motio1' and .superposition to explain the_~Physics 0/ 
polar,sallon, interference and diffraction. • • . • <. • 

.. 
.. 

- cos Understandthework.ingoftelectedopticalinstrumentslikebiprism,inter/erometer, 
di.ffeactior,grating, and holograms. : • • • • . • . 

C06 In the laboratory course, ~·hldent .will gain hands-on experience of using various 
optical ~tnunents and ,,-~g ;fi~er ·meas!JFtments of wavelength of light __ using 
."f.lewton Rings experiment~ .Fresnel :Biprism etc. Resolving power of optical equipment 
can be learnt first hand . -' 

,·t, -

Old Syllabus Rationalized ·SYllabus 
Unit-I ... 

Unit-I . -. 
Linearity and • Superposition Principle.· .Linearity. . and • Sup~sition ·y }:Tinciple. 
Superposition of two collinear oscillations· .~U~rposition of two colli9?,I'_ oscillations 
having (I) equal frequencies and (2) different: -having (1) eq\lB.l frequencies. and ·(2) different 
frequencies (Beats). Superposition of N; frequencies (Beats). Superposition' of N 
collinear Harmonic Oscillations with- ,1} equal·: Collinear Harmonic Oscillations· with (1) equal 
phase differences and (2) ·equal , frequen~: phase differences and (2) '_equal frequency 
differences. Lissajous Figures with frequency .- . diff~nces. • Lissajous -Figures with frequency • 
ratio ( l: 1 and 1 :2). ratio ( 1: l and 1 :2). 

1 Unit-II 
' 

Ii Pl d s h . I W Lo ··rud· al - d Plane and Spherical Waves. Longitudinal and ane an p enca aves. ng1 m an . . 
T W I 11. W w· · .. Transverse Waves. Travelhn2_ Waves. Wave ransverse aves. rave mg aves. ave Eq~ ti V 1 . f • 
Equation. Velocity of Transverse Vibrations of ua on.· ~e ~city O ~~sve,s~ Vibrat!on~ of 
Stretched Strings. Velocity of· Longitudinal SWtretebed. ~tringFsl. :Vd el~tty ot. Long1tud1?al \ 
u, • Fl 'd . p· . Sta' d.. • aves tn a u1 ,. tn a Pipe Stand1ni \ naves tn a u1 m a •~· • n mg (Staf ) W . - • ·'e \ (Stationary) Waves in a String. Nom1al Modes· . tonary ave~ tn a Str~ng, Nonna\ Modes 
of Stretched Strings. Melde's Experiment. of s_tret~hed stnn~s. Me\de's Experin,ent \ 
Longitudinal Standing Waves and Nof"Jllal Longttudtnat 8t8nd1ng Waves nnd Nonna\ 
Modes. -~, • Modes. 1 

Unit-D ~nit~lll 

\ 

Electromagnetic nature of light. H~ygeiis • ,61~t~•~n~etic nnturo of light. Huygens 
Principle. Temporal and Spatial Cohe~nce. Prmctple. fetn~r~ll. nnd Spl\tia\. Coherence. \ 
Interference: Division of amplitude and · , _lnterf erence: DtvtSion of ntnplitude and 
wavefront. Young's double slit, Lloyd's ~1irr~r• wavefront. Young's double sHt. L\o)~d's Mirror 
and Fresnel's Biprism. Phase ~hange ·c,n ~d ~re5uel's Biprism. Phase change on 
reflection: Stokes' relations. Interference in tltin; -~flectto • Stokes' relations. lnt: ;rference in Thin 

i■■--3=:=::::::t-:i=====~ 

\ 

! ' 
I 



r------------.. ·---------·'·-·-------
Films, Frinics l,f equal inclinnli(,n,. 1:rinttc~ of 

- . . . . • f ci,,inf int.lin.1.tion. I ,m,,c, ,,f 
1:un,~. 'rir1J(C41 " N-aA n·, Minu,. M,,hcl~on 

equal thiclnc~lli, Nc,\11,,n ·, Rinll!I, Mkhd!'oll 
Interferometer.. Vi~ihility of 1:rinttt11, l·nhry• 
Perot interferometer. 

\lnlt-111 
Diffraction: l="raunhl,fer and Frc~ncl. Singl" slit. 
Ci~ular apenurc,. Resolving Power of 11 
telescope. Double slit Multiple slit1. Ditl'racdon 
@.rating. Resol\'ing power of grating. Fresnel's 
Half-Period Zones for Plan~ Wave. 
Explanation of Rectilinear Propqation of Light. 
Theory of a 1.one Plate: Multiple Foci of a Zone 
Platr. Ftesnel's Integral, Fresnel ·diffraction 
pattern of a straight edge~ a slit and a wire. 

U•lt-lV 
lnlroduction to polarization~ Types of 
polarization- plane, circular, elJ~ptical. 
Polarintion by reflection of light, Brewster's 
la\\-·,. Law of Malus, Polarisation by 'double 

I I i ·kne~~ 1;.,.,o • r., 
OCIIIA ' I t • ·vi,ihility of J rin~C41. J ahry-
lnltrfcromelCf4 \ 

l'cn,t intcrf crornr.tcr • 1 
I 

.l_ln'lt•IV l 
. I I 1nel . ~,r>Yilc il,t \ 

l)iffrac:tinn: I raunhorcr an< ' rt ,/,wcr .J. of a ! c· I aperture RcaolvtnJ( I . • 
,rcu or . bl • l'I Mulliplc ,h1,, JJiff f ,t4tV';' i 

tclcsco~. l)ou c 9 1 • • f ,c,nel , i 

grating. ~csotvl?g power ~f IV"'~!ic Wave. ! 
Half-Period 1..onc• . for ·.' ,- f L r~ht • ·1· p nftA'1fffJOfl O 116'· ' ! Explanation of Reeta mear r 7r-rr· , of a zone , 
Theory of a 7Anc Plate: Multtplc f <>'• -. , . '. 
Plate. Fresnel', Integral, f·rc,ncl d_,f(raci-f<Jn 1 
pattern.of a straight edge, a ,lit 8nd a w,re. i 

Ualt-V 

Introduction to pola~zation. Type~ of : 
polariution- plane, circulat. tlliptica!· i 

! refiW'tmg uniaxial crystal , Linear polarizer l (Polaroid)_ Fabrication of linear polarizer by 
1 Nicol prism. 

Polarimtion by reflection of light Brew~ter 5 
i 

law, Law of Malus. Polaris.a.tion ~ do~ble ; 
refracting uniaxial crystal . Linear polarizer l 
(Polaroid), Fabrication of linear polatiz.e1 by \ 
Nicol prism. • 

i 
I 
i 

Tm UNI lkfaaaa. Books Text and Reference Boob 
l. Waves: Bakeley Physics Course, ·vol 3, L Waves:· Berkeley Physics Course .. \OL 3 .. ; 

Francisua.,ford, 2007fTata·McGraw-Hill. • ·• 1Francis Crawford, 2007, Tata McGrav.-Hilt. 1 

I!. fnndauw:"tals of Optics, F ·A_· Jenkins and 2. Fundamentals of Optics, F .A. Jenkins and ~ 
! · ~-~ 1981,_McGra~-Hill. . • ~.E. White, 1981, McGraw-Hill ; 
3 • PriDcii?J::.,t Optics, Max Born and Emil • 3. Principles of Optics, Max Born and Emil : 

Wo!f: . . , 1999, Pergamon Press. . .·• . ~ WQ!f,_JtbE~., 1999, Pergamon Press. 1 
4. ~ AJoyGhatik, 2008, Tata McGraw, 4. -Optics, AJoyGhatak, 2008, Tata McGraw ; 

Hill. X ' 

;S. The Physics of Vibrations and Waves H: J. S Th· Ph • rv· · i 
I 

Pain, 2013 John Wil and So • , . ?: : ~ • ys1cs o . ibrat1ons and Wa,·e~ l-L J. ; 
' ey OS. · • Pan\ 2013 John w·1 d S 

1
6. The Ph~ics of Waves and Oscillation~ • 6., , The ' Ph : . . • ey an ons. . , i 

N.K. BajllJ, 1998, Tata McGraw Hill,',. .. N K B r5,1c~99o8f Waves and Osc1llat1on~ ; 
• ~ · . • • &J8.J, · \ Tata ~tcGra\\' HilL : 

' . ·. 



• 
~ 11 l!_Sc.(H -M.Sc. Physic!'_- ---------
-- ester: ---_;_· . _____ __, 

se•" e _Name: Waves and o tics L b ---- _])pc: • ' \.1orc 

co11rs I u Cota r.-c Code: - ~ --[] Pl-~1 V-2C004 L _ 

c~;is: --~----______ _J_hL!TJP~: =~-- _ IJ!:0-~ ---

,. springs --

. To study the n1otion of a sprino ahd 1 1 
(1) . . ti . c, ca cu ate (a) spring constant (b) value-of g, and modulu~ of rigidity . 

.. ) To 1nvesttgate 1e n1ot1on of coupied O ,11 
• 

( II SCI ators. 

2
_ l\'felde·s Experiment _ 

. To detennine the frequency of I · · · .-~ 
(1) . 'I an e ectnc1ty maintained tuning fork by Melde's experiment. 

lii) To venfy A'"-T law by Melde's experiment. . 

J. interference .. , 

(D . To detenn'.ne wavelength of sodium light using Fresnel bi-prism. 

lii) To detemnne wavelength of-sodium.light using Newton's rings. 

t iii) To detennine lhe thickness of- 8 thin paper by measuring ·the w.idth of tt.~ interference· fringes produced by a 

,Yedge-shaped film. 4
,:, 

; . ' 
_ :v) To detennination ~velength of.~odium light Michelson's interferomet~· ... 

4- Diffraction •• • :.-l 

(i) To detennine the diameter of a th1n wire 'by studying the diffraction produced by it. 

(ii) To detennine the wavelength of laser light usingdiflraction,of single slit. 

(iii) To determine the wavelength :of ( 1) sodium and (2)_ mercury light using plane diffra~non grating. 

(iv) To determine the dispersive power (lf a plane diffraction grating. 
. . 

(v) To determine the resolving power of a·plane·diffiaction grating. 

(vi) To determine the (l) wuvelength and (2) angular spread of He-Ne laser us_ing plane- diffraction grating 

(vii) To study the polariz.ation of light by reflection and to determine the polarizing angle for air-glass interf3'..'e .. 

(,~ii) To measure the intensity using photo sensor and laser·in diffraction patterns of single·and double slits .. 

Text Books and References: :. 

l.. · B.L. Workshop and H.T. Flint, Advanced Practical Physics,.(Asia Publ1shing House,Ne"· Delhi) .. 

- 2~ InduPrakash and Ramakrishna, -A Text Book of Practical Physics, (Kita~ Maha\, Ne,v De\h\). 

3. D. P.KhandewaJ, A Laboratory Manual of Physics for Undergraduate Classes,. (VaniPub\ication H\)\~ .. ~~,, 

DeJhi). 

r. 

, 
' 

• f 



[ =====~;,;=:J~~~=f!.M~-=s=c-~Pfbis~ic~s~ 
Int. B.Sc. ff T e: . : course Code: Semester: 1 or 2 • and Astro h sics LT r: 

0 n Elective 
IPHY.1O0021~ 
4-0-0 Coone Name: ' Astronom 

Credits: 4 
,.--

Old Syllabus 
Unit-I 

0-rvational Data:celestial sph~~ geo~etry of the sph~re,sp~enc . T . try astronomical coord1nates-ngonome , 
1 t· to • l horizon ecliptic and ga ac ic equa na , , . fi ne systems of coordinates, conversion rom O . system of c0-0rdinates to ano!her' penurbations of coordinates, const:1.\ati~ns, sidereal time & solar time, astronomical ttme systems~ calendars. .': • . 

• Unit-II -~, 
Telescopes & instrumentation: Diffei:ent . optical configurations for aastro~om1~9:l telescopes, mountings, plate scale and diffraction· limits. Telescopes for gamma ray, • X-ray • lJV IR; radio · astronomy, , '• 

. - . stellarphotometry- • solid state, photo-• multiplier tube· and CCD based photometers, __ s~py and polarimetey. using_ c90_ , detectors. 

Unit-III 
Photometric concepts: intensity, flux density, luminosity, · magnitude scaleapparent and absolute magnitude, distance modulus; determination of mass, lu~nosity, radius, temperature and distance o( a sim:, colour index; Stellar classification: lienryDraper and modem M-K classification schemes, H-R diagram, empiric& mass-luminosity relation. ' 

Unit-IV 

No Chan 
e in e·111tin2 syllabus 

Unit-I 
Data:celestial sphere, Observatio••~f the sphere,sp~erical geometry tronomical coord1 nates-Trigonometry, . as ecliptic . and galactic 1 rial horizon, . ti equa O 

' d' tes conversion rom one systems of ~oor c:rdinates to ano!her; system O f ordinates constel lat1ons, perturba~ons &o cloar time ~tronomical time sidereal t,me so ' 

' 

systems, calendars. 
• Unit-II • . 

g. iiostrumentation: Different Telescopes . Pl' . 
• 1 • • 1 . configurations for astronom1ca opt1ca I cale and telescopes, mountings, P ate 5 

diffraction limits. Telescopes for gamma ray, X-ray,:. U:V, IR; .radio astronomy, stellarphotometry- · · sohd . state, photo-- • -multiplier tube· and. CCD based photometers, ~p~ctr~sc~py --~d polari~etry ~ing C~I? .. detectors. . . • • 

Unit-III 
Photometric concepts: intensity, flux d:ensi~, luminosity, magnitude scale.apparent an~ . absqlute magnitude:- distance modulus; deteiinination of mass, lurninositv, ·radi~; ·:temperature and distance of a st~ .. iolo.ut :index; Stellar classtfic•tion: Henry~ l Draper and. modem. M~K classification \ schemes, H-~. diagram, empirical mass-lu~ino~ity relation. \ 

Unit-IV \ 
Stan: Ordinary stars, binary stars. 'variable stars.Sun: physical characteristics of sunbasic data, solar rotation, solar magnetic fields, photosphere- granulation, sunspots, Babcock model of sunspot formation, solar atmosphere.chromosphere and corona. Variable· stan: classes of variable stars pulsation mec~ism, classical cepheids a~ distance indicators, Compact Stan: white I• dwarfs, neutron stars and black holes. 

Stan: .<?rdinary. st~rs .. binary st::-J"S, 'variab\\! \ s~,Sun: physical charact~.ristics of sun- \ b~tc . data, s~lar rotation, solar n,a,'cn~t,~ fields photocfphe ~ \ • ~ • • . • .. ·' ~ r""- granu atlon, sun~~,\~.. • Babcock model of sunspot. fom,aHon ~l,\'w atmosphere-chroinosph~~- t\
1,· . ..1 ' ' "' v ~' ": " "-1 c~,rotv\ . ariable stars: c\as~~Q ot' \I\". b\ "' • , • • "'~,,,3 • ~ i,1 U\ c st~\~ \ Pd~lsotion, mechanism, classkn\ tephei~\; -~~ istance indicators Comn11_ "t ~t ~ \ .• d- '. . • ' r-" ~ nrs: \\ ,n~' wurt!), neutron sinra nnll black holes. 

t ,. 
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Unit-V 

Milky Way: Methods of Distance 
1!:surement, Stella~ Statistics, Structural 
M panents of the MIiky Way, The Rotation com . 
of the Milky Way . . -

Gafisies: Classificati?~ of Gal~ies, the Big 
eang theory, the or1g1n and evolution of 

galaxies 

Text Books and References: 

1. M. Zeili~ Astronomy-The Evolving 
Universe, (Cambridge Univ. Press). 

2. Morrison, lntrQduction to Astronomy· & • · 
Cosmology, (Wiley). • • . . ~ . 

3. C.R. Kitchin, Telescopes and 
Techniques, (Springer). · .. 

4. A.A. Henden& R.H. Kaitchul_c, 
Astronomical Photometry! (William-
Bell). • ·... •• ~ 

5. E. Budding, An Introduction to 
Astronomical Photometry, .(Canibtjdge • 
Univ. Press). • :. 

6. R.A Freedman & W.J. Kaufmann; .• 
Universe (W.R. Freeman & Co). r 

7. H. Karttunen et aL,-Fundamental : 
Astronomy, (Springer). 

8. P. V. Foukal, Solar Astrophysics, 
(Wiley-VCH). 

9. Bhatnagar &- ·w,c. Livingston,- • 
Fundamentals of Solar Astronomy, 
(World Scientific). 

) . . 

Unit-\/· ·,. . 
The MIiky Way: ·Methods of Distance 
Measurement. Stellar Statistics, Structural 
C~mponents of the Milky·way, The Rotation 
of the Milky Way 

Galaxies: Classification of Galaxies, the Big 
Bang theory, the origin and evolution of 
galaxies .• • 

Text Books and References: 

1. M. Zeilik, Astronomy-The Evolving 
. • Universe, (Cambridge Univ. Press). 

2. Morrison, Introduction to Astronomy & 
• • Cosmology, (Wiley). 

3. : C.R. . Kitchin,,. • Telescopes 
·Techniques, (Sprl nger). 

and 

4. .A..A. H.enden& R.H. Kaitch~ 
Astronomical ~hotometry,_ (William-

.~ Bell). ,_ : • ::, • • 
5. E. . Budding, ·(,An Introduction to 

Astronomical Ph~tometry, (Cambridge 
, • • ·Univ .. ·Press). • . 

6~ R._A. • Freedman & W .J. Kaufmann, 
• l}niver~e {W.H. freeman & Co). • 

7. H. _: Karttunen ~ et Jal.,Fundamental 
Astronomy, (Springer)·. 

8. P~v. Foukal, Solar Astrophysics, 
-(Wiley-VCR)~ ~ _ 

9. Bhatnagar & w·.c. Livingston, 
Fundamentals of ·solar Astronomy, 
(World Scientific). 

. .. 

. 
. . 

. .. 

\ 
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. -~ ---1-M -~ -rfi~,ilttt --·,, Mt(!!)· . ~ ., . - .. ;•" ·-·· -··-. , ____ ...,. T ~• . ______ ... _ ---·--
1 ...... !...,. ---• -· . f orl ---- ~- ---- i ~-~ ·-c~o11ne C~ocl e: Semester: 

Basics of Atnu,~phcnc rhys c. CoaneName: 
' _, ...---·---- =---~_.. 1, T,P: -Credits: 4 - - .. - - ... - - .. -

COURSE OUT<.DM'ES: 
·~ _. _______ ~-m ~--·····-···'. 

Ahr ndy or dliuoane. stlldtnts will buble to: f. 
1 ----- --- -------------~ CO 1 vnikrs,and ;<t?ncral earure., o earth:, atmc' ,ere ------·····--------·· -- ~ CO 2 Learn aMUt the d),namics of at'!'o.,phere -- -----------· --

L==CO==J =:=u=arn=~a~boM:~' tlt~e~RA=~ll=!A~R~and~~.::.~L~l:::::D:~_R~.,.--=----=--=-~~-;-a-iani·-ae· ~~~Ul~~-__..,---
-

No Chan e in esl1tin . •. lbabu1_ Old S\ilalNs Unit-I 

. . . ·-··' ....... ·-·····--

I Unit-I : 
here '· Ge■eral fatares of Eartll's atmosphe·re: General reatures of Earth's atmosp • Thennal-' structure of the Earth's Atmospher~~ ; 

: Thermal structure of the . Earth's Atmosphere, ; C001p0Sition of atmosphere, Hydrostatic. Composition of atmos~here, Hydros~c ; ! . Pottttlial tempenture. AtniOSpheric equation, Potential temperature, Atmospheric i 
I

• ~ics. Greenhouse effect, • • Local The1111odynamics, Greenhouse etf ect_- . ~ \\inds. ~ fogs, clouds, precipitati_on, winds, monsoons, fog.,~ clouds,. pr~cip,tau°"" •. _AtmMpheric ~dary layer, Sea breeze and · Atmospheric boundary layer, Sea bree7~ ~d 1 land lfteze.. Instruments for meteorok>gical • land breeze. Instruments . for meteorological . 
l
; ~ including RS/RW, meteorological . observations including R_SIRW, meteorological pt~ Jlnd 

I 
convective systems, fronts, processes· and convective sy~tems.. fronts. Cyclones and ~lones, thundersto~.. Cyclones and anticyclones~ thunderstorms. Uait-0. :. · Unit-ll _.AhMlpt erk Dyumics: ~ ~-, Scale analysis~ FmvJarrientaJ forces,_· 

1 
Basic j conservation laws, The VectoriaJ fonn, ~f the 

f mor.iemum e-quation ~ ~g coordinate ; sySiem, scale analysis of equalion of motion; 
Applications of the basic equations, Circ~lations 
and vorticity,_ Atmospheric osciHations" Quasi biennial oscillati~ annuaJ and ~mi-annual oscillations, Mesoscale circulations, The general circuJations,. Tropical dynamics. v ... w ... 

f Atm06phffit Wna . . . . • • ' Surf ace water waves. wave dispersion. acoustic 
wavesf buoy~y waves, propagation of atmospheric gravity waves (AOWs) in a 

Atmospheric Dynamics: 
Scale analysis, Fundamental forces.. Basi~ conservation laws, The Vectorial form of t1"k! momentum·, equation in rotating coordi nat~ 
syste~ scale analysis of equation of moriu°' Applications of the basic equat~~~ Cin:uhuions and vonicity, Atmospheric oscillation& ~i ~ bieMial oscillation. • annual and. stmi--annU-11 
oscillations, Mesos~ale circl'llati~ns._ -rh~ ~~t1er.1l ~irculations, Tropical dynainic~t 
Unit-Ill 
Atmospheric• W1vH 

Surface W~ter wav~s. wa\t ,lis~r\>i,'i'I. .i~·,,tsti,: waves~ buoyancy \ta\its ·I\P.t·\~•,,•i•, • )l,- \! .. b 

\ r",' t""'~·•'' \ ' \ ' al ,,1osp~_~l'ic gra Vi t~ \\"a \:ts· 1 , ,\,, •• n \ ·. • • , • \i'~''''' L' .t nonhornol'tneous n1cdilun l' -,u~,-L. , \ u 1,... • - • l uu ll \\J\\; ~ I"\.\\'-'\'\ 

•• ,I 

nonhomoge~us medi_~nf. Lltmb wave, Rossby 
waves and ns prppagauon in _thr~e din1en1ion~ and in sheared flow, wav~ abt.0rption, lll»1-linear 

considerarjon ~------
'"'ttV~~ ~lll its pto1~•»ati,,h in lht\~ ,tin\,~,t,i,\(~' and 11 ,· sh~a,,t tl • · . • • , . • . • \\\\ ~ '' a ~\11

-at\~''f'Nh."\ll 1 \\ \U--L tk: Jr • \:_\ u lS •~k·ra110n ~-
........ ..,......_. 
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Unit-IV 

pheric Radar and Lldar 
.4UII- • and t • ' 
Radar equation . re un, signal. Signal 

essing and detect10~ Various type of 
proc • d A 1· • 
mosphenc ra ars, PP ,cation of radars to 

at h • h 
study atmosp enc. p ~nomena, Lldar and ·its 

applicati01~s. Apphcatton of Lidar to study 

aunosphenc phenomenon. Data analysis tools 

and techniques. 

Unit-V 
Atmospheric Aerosols 
spectral distribution of the solar radiation 

Classification and properties of aerosols' . , 
Production and removal mechanisms . , 
c on~ntrations and size distribution, Radiative 

. .. d health effects, Observational techniques for 

aerosols. Absorption and scattering of solar 

radiation, Rayleigh scattering and Mie 

scattering, Bouguert-Lambert law~ .Principles of 

radiometry., Optical phenomena in atmosphere, 

Aerosol studies using Lidars. . . . . . . 

• :·• { Tert books and references. 

I J. Fundamental of Atmospheric Physics - Murry 

/ L Salby; Academic Press, Vol 61, 1996 • • , 

i 2. The Physics of Atmosphere - John T. 
I . • 

i Houghton; Cambridge University 
I 
I press; 3 rdedn 2002. 
I 3. An Introduction to dynamic meteorology ·-

! Jm.es R Holton· Academic Press, 2004 
. , 

• •
1 

• . Radar for meteorological and= atmospheric 

i observations - S Fukao and K 

: / Hamazu. Springer Japan, 2014 
, 

" 

Unit-IV 
Atmo1pherlc Radar and Lldar 
Rodat equation and return ~ignal, • Signal 

processing and detection, Various type of 

atmospheric radars, Application of radan to 

study a~ospheric phenomena, Lidar and it,\ 

applications, Application of Lidar to study 

atmospheric phenomenon. Data analysis tool!i \ 

and techniques. \ 

. Unit-V 
Atmospheric Aerosols 
Spectral distribution of the solar radiation, 

Classification and properties of aerosols, 

Production and removal mechanisms, 

Co~centrations and size distribution, Radiative 

~d health effects, Observational techniques for 

• aerosols, Absorption ~d scattering of solar 

radiation, Rayleigh , ,scattering and Mie 

scattering,.- Bouguert-Lambert law, Principles of 

radi9metry, Optical phenomena in atmoSl)here., 

Aerosol studies using Lidars. 
I 

. . \ 
Text ~ks and references . \ 

1. Furidam.ental of Atmospheric Physics - Murry 

L Salby; Academic Press, Vol 61, 1996 

2. The • Physics of Alrn9sphere - John T. 

Houghton;_ Cambridge University 

press; 3 rdedn. 2002. ~ . . 

3. An Introduction to dynamic meteo_rolo~ - \ 

James R Holton; Academic Press, 2004 \ 
; 

.. 

4. ·Radar for meteoro\ogica\ and atmospheri~ : 

observations --- S Fukao and K 
' 

Hamazu, Springer Japan, 20 \ 4 

) 
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-·--------------:--~· ~MMi..isc~. fP~h~s~lcsi O n Elective 

Semester: 
CouneName: 

I or 2 . • ~ 
A cours~ on MATLAB 

T e: 
counc Code: IPHY1O004T 

2-0-0 
Credits: 2 LT P: 
Coone Outcomes: 

co lhe aim of this course is to enable the students 10 

MATUB 

familiar and experience with tools of 

. 
Old Syllabus 

. UNIT-I 
Introduction to MATLAB, The MATLAB 
Environment, MATLAB Basics - Variables, 
Numbers, Operators, Expressions, Input and 
output. • Vectors, Arrays - Matrices 

UNIT-II 
I -MATLAB· Functions , Built-in Functions. _User 

-defined -Functions Graphics with MATLAB. 
Files- _and . File Management - Import/Export , 
Basic 2D, 3D plots , Graphic handling 

·-:·- - : UNIT-ID · · 
· Programming with MATLAB 09 Hrs, 

Conditional Sta.tements, Loops , MATLAB 
Programs - Programming and Debugging.· 

~ ;Applications of MATLAB Programming. 

Rationaliz.ed svllabus l 
. UNIT-I . I 

Introduction to .MATLAB, _The MA!LAB. 
Environment, MATLAB Basics - Vanables, 
Numbers, Operators, Expressions, 

. 
UNIT-II . 

Input and output. • Vectoi:s, ~ays ~ Matrices 
.MATLAB Functions , Bullt-m Functions User 
defined. ~unctions Graphics with MATLAB. 

FilC;I·: -~: File ~=~ -Import/Export. ; \ 
Baste. - :. 2D; • 3D plots · · ; Graphic 
handlingPro~ming with MATLAB 09 Hrs, 
Conditional Statements, Loops , 

• 

UNIT-Iv:. I 
l Mathematical Computi~g • with MATLAB., I . UNIT -IV _MATLAB Programs - Progr-,_.mming and ! Mathematical Computing with MATLAB,. Debugging. , 

Algebraic equations , Basic Sy·mbolic Calculus · · · · · . UNIT-V 
and- - -Differential • equations , Numerical Applications of . MATLAB Progra1nming. Techniques and_Transforms Algebr~ic equations , Basic Symbolic Calculus \ 

and. . Differential equatio-i,s , Nun,eri~a\ \. 
Techniques arid Transfonns \ 

\ 
I 

Text Books and References~ 
Ten Books and References: i 

i 

• t" • 

L "A Guide to MATLAB - for Beginners 1~ "•A Guide to MAT~AB ... for Be~,nn~~ and Experienced Users", 2nd Ed., Brian· and Experienced. Users'\ 2nd \~d., \'.\rlan \ R. Hunt, Ronald L. Lipsman, Jonathan. R. Hunt, Ronald ti tipstnan~. J\.\nathan ~ • M. • Rosenberg. Cambrid0e University M Ro·enbe c b .. " • o : • s .rg, t\t\\ fh .. ,g~ \ 'nivt·rsh\' \ • Press, (2006). Press, (~006). - \ 2. ·: "Essentials of MATLAB 2. "Essentials \)f ~'\ATLAD' 
• Programming", 2nd Ed., Stephen J. Progrnmml111,t", 2ild Ed.. Sttnhtn J. 

3. 
Chapman, Cengage Leaming. (2009). • Ch C t· 8 0 upnu1n, en~nge Lettrnin\' l "009) 

4. 

5. 

"MATLA emystitied", David 3. "MATLAB ~ Demystitie\f~. ~ o,~vid \ L--~M~cM:.:..:.:-ah_o_n __ , __ T_h_e_~· ..:.M~c~O~ra~w!;•!!H~illu_ ___ M_~~~~~~~\~ . ___ Jht: ~1~Gra\\i-llil!J 
., 



4. 

5. 

companies, (2007). 
''MATLAB® for Engineers", 3rd Bd., 4., 
FiollY Moore, Pearson Education, Inc., 
(20 l?-). 
'~Engineering computation with S. 
MATLAB'', 2nd Ed., David M. Smith, 
pearson Education, Inc., (20 l 0). 

r 

Companies, (2007). 
•C.MA TLAB® for Engineers", 3rd Ed., 
Holly Moore, Pearson Education, \nc., 
(20\2). . 
"Engineering computation "':'th 
MATLAB", 2nd Ed., David M. Smith' 
Pearson Education, Inc., (201 O). 

u 
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ame: 

I or 2 
B.Sc -M.S.c. Ph sics 

~hvsics ·J:..eh Skill t..Joyk_t'-'o T e: 
Course Code: --LTP: 

0 en Elective ----
lPHY10007T 
2-0-0 

I I course outcomes: 

The ain1 of this course is t, • bl . . 
I • • I d 1 . 0 ena e the students to familiar and experience with various 

mec 1a111ca an e ectr,cal tools· th h h d • • 
rougi an s-on mode 

Old S llabus 

I 
UNIT-I 

Introduction: Me~~ri~g ~its. conversion to SI 
1 and CGS. Fam1hanmtion with meterscale 
/ Vemi~r calliper, Sc~w gauge and their utility. ' 

Rationalized s~1~1la=b::.::u:::...s ____ 1 

UNIT-I 
Introduction: Measuring units. conversion to S1 
-and CGS .. Familiarization with meterscale, 
Vernier-calliper, Screw gauge and their utility .. 

UNIT-ll UNIT-II 
Measure the dimension of a solid block, volume Measure the dimension of a solid block, volume 
of cylindrical beaker/glass, diameter of a thin of cylindrical beaker/glas~,j diameter of a thin 
wire, thickness of metal sheet, -etc. lJse of wire thickness of metal sheet, etc. Use of ' • 

Sex1ant to measure height of buildings, . Sextant . • to . ~easure · height of buildin~, 
mountains, etc. Mechanical Skill: _Concept of:_ mountains, ,etc. Mechanical Skill: Concept of 
workshop practice. wor~ho~ practice.' 

UNIT-ill 
Electrical and Electronic Skill: Use of 
Multimeter. Soldering of eleetrica1 circuits 
having discrete components (R, L, C, diode) and 
lCs on PCB. Operation of oscillos.cope. Making 
regulated power supply. Timer circuit, 
Electronic switch using transistor and relay. 
Introduction to prime movers: Mechanis1n, gear 
. ·stem, wheel, Fixing of gears with. motr)r axel. 

I UNIT-IV •• 

I Lever mechanism, Lifting of heavy weight usin~ 
/ lever. braking systems, pulleys, working 

UNit-m 
Electrical and Electronic Skill: Use of 
Multimeter. Soldering. of electrical circuits 
having discrete componeni.S (R, L, C, diode) and \ 
ICs on PCB. Operation ~f oscilloscope. Making·\ 
regulated power supply. • 

. . 

. UNIT•-IV \ 
Timer circuit, Electronic switch using trans,stor \ 
and relay. Introdu~tion . to prime movers: \ 

principle of power generation. systems. 
Demonstration of pulley experiment. 

' Mechanism, gear system, whee\, Fixing of gears \ 
with·motor axe\. \ 

. , .. . ., 
,' . ' 

,, .. · '~ ••. · -

\ 

I 
' 

UNIT-V 
Lever mecha~ismt Lifting of heavy \\}\!ight using 
le~er ... braking. systems, pulleys. ,vork,ng 
princ1ple of Power generation svsten,s. 
-qemonstration of pul \ey experiment • 

\ 



Ref ere nee Books: 
I. A text book in Electrical Technology - B 

L Theraja-S. Chand and Company. 

2. Performance and design of AC machines 

Re(erence Books: . . . 

1 
A text book 1n Electr1cal Technology ... 8 

• L Theraja - S. <;:hand _and Company. 

2. Performar.ice aLnB~S~eEsd,gn3 of AC machines 
_ M.G. Say. E n. •• • • 

3. 
- M.G. Say, ELBS Edn.3 
Mechanical workshop practice, K.C. 

John, 2010, PHI Leaming Pvt. Ltd. 
3. _Mechanical. work.shop. practice, K.c. 

John 2010, PI-D Leaming Pvt. Ltd. 

workshop .Processes, Practices and 

Materials, .Bruce J Black 2005, 3rd &in., 

Editor Newnes 
4. 

5. 

Workshop Processes, Practices and 4. 

Materials, Bruce J Black 2005, 3rd Edn., 

Editor Newnes . 

New Engineering Technology, Lawrence 5. 

Smyth/Liam Hennessy, The Educational 

Company of Ireland 

r 

New Engineering Technology, Lawrence 

Smyth/Liam Hennessy, The Educational 

Company of Ireland 
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