
Sri Sathya Sai College for Women, Bhopal
(An Autonomous Collcgc afliliatcd to llarkatullah Univcrsity, Bhopal)

(NAA( Accrc(litcd .A, Cr.idc)

SYLLABUS

UG

SESSION- 2023-24

CLASS: B.Sc. I YEAR

SUBJECT: Physics

*!qe\4\@r*
,il.*ta) ,7'/ \r @w



Sri Sathya Sai College for Women, Bhopal
(An Autononloxs Collcge Affiliated to Barkatullah University Bhopal)

Dcplrtment of Iligher Bducation, Govt, of M.p.
Undcr Gr{duate Syllabus (Annual pattern)

As rcconmended by Centrtl Board ofstudies an(l tlprovcrl by tle Governor of M. p.
Nef202l-2022

(Session 2023_24)
(NUP-2020)

CIass /6en
Subiecf/1iyq
'l itle of Pllper/ q.ll{q,
6I r1i+6

Course Type/oN eriq
P, pe r/yr.rg7
Max Marl(s:ilfuo(q 316
Min. Marks : T{{f,q 3i6

B.Sc. First Year/ ff.vrr$. Blrc s{
Physics / riffi
Machanics and General Properlies of Ma er / {fifud 3lh EErel
iF HrqIq Iq
Core co u rse/M aj o r-I I/M in o r/ Elective
second/ Fdiq
70 + 30 ffid fuerf / Regutar Student
J5
04

l. The course would elrable the students to understand the basis physics ofheat and
lernperalure i relalion ro ener$. wor( rddialion ard ma er,

2. 'fhe students are expecled to learn that,,how laws oilhennodynamics are used in a heat
engine lo Transfonn heal into work,,.

3. This course will also develop an undeNtanding oflhe various concepts ofstatislics and
lhe melhods ro cpply rhem in lhennod)namics.

4. Students will undeNtand the importance ofstudying statistical mechanics with the
behaviour of Pa(icles under classical and quantum conditions.

Particular/fu+w

(lredit Valuc
C'ou rse
I-eariing

t n il-l Ilisloric8l background & Machematical physics
l. IlistoricAl background: Ll. A brief hisrorical

mechanics in lhe context of India and indian
Varahamihira and Vikram Sarabhai rvilh their
sociely.

backSround oI mathemalical and
culture. 1.2 A brief biographyol

nrajor contribution Io science and

2 M:trhm:llicar physics: 2.r scarar and vector uerd, Graadient ofa scarar fierd and ilsphysical significance.2.2 Vector inlegral: line integral, surface inlegral and volurne
integral, Divergerice oia veclor fiekl and its physiJal significance C-auss divergence
theorem. 2.3 Cud ofa vector fleld and its pliysical signlficance. Stoke and Creen.s

,, theorm, Nu erical proble,ns based on the abov; topics. 
"
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Machanics of Rigid an(l deformable bodiesl. Rigid body machanicsi L l syslem of particles and concepl of Rigid body, lorquecentre ot'ntass position of the cenire of massi motion oa the_cenler ot.mass.
:::::l:,1",, of irlenr & ang,rt,,r rn,rrrcnrUrn sirh erampte\. 5inEte 5ra8e drd,'rrrltst:rge roc(et. 1.2 Rol.rror) rnorion i'd co,cept of mornenl of ineitic. Iheorenr"
on moment of interia: theorem of addition, theorem of perpendicula. axis, theorem ofparallel axis, calculation of momenl of interia reirangular Iu,rinu,'i'.", ,ofi,fcylinder, solid sphere.

2. Machanics ot deformable bodies: 2.1 Hook,s law, youngs,s modulus, Butk
i]odylus Y99u!: ol risid,r) and poi.sion . rario. netarion.t-,rp b;,;;;; 

"r,.,",,relastlc ,noduli. 2.2 Possible values of poission,s ratio, finding poisson,s ratio ofrubber in the laboratory. Torsion of a cylinder, Stroi, 
"";rgy 

;i;*;rt"J 
"rli"o.r. Z.:Finding rhe modulus of rigidity of the material of a riire by go.io;,; lrl.,hoa.lorstonal pendUlum and Maxwell.s needle, Searl,s ,nethod 10 fi;d y, 4 and o of thenraterial of a wire, bending of beam, cantilever, beam supported uf ii. 

"nO. 
uraloaded in lhe middle

K€y$ ords/Tngs: Rigid borly, Ccntre of m:rss, Moment of inertia, poissol|,s ratio
Ed Ts ft6q FmrqT ol qrBrfrl
t. gE &rs uiBr+1: - 1 I 6ui 6r ftfirq lilr E6 fi-s o1 crqtrn r, qd 3nqq, r.rlrn=r i$E:
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"rer '+, -, .,rq.i ir.;';. {---",6Ir Lrim rfdr€l sq 4 ,1.1 ,i r<q rryrl $ mq;
2Gsq H -61 a'B'ol 2 r ld, .E Frm'.,rn r.r*.lr grro 3{rr-.F s;rrRpr- 1rr}i- T,- sq cfF{-r 1.IF ftfiYir rqner yror I .ni u z dtrfi hoG +,T{rfod
TgTit T orri rrr;:rrd sr:r 6t-rr. +dr a1 i_6r, tBd nd_{ al eqd Gcd
23 qr-r 6l lAlq (d{ -idr fq ffid g.{ dRT f,l{ A Tqrd 6r E6dT gun6 ird 6{{I,d Ftu * * I 1lr"l FT Y. 4 \E o Ettr r{ir, <us 6r .ia--r. ffiq. s)nt fi1t w3IqTIrf, dzTI qEq q lTlttd q-6s I

yr. EE (o1 sg) +rr : E6 ft-c, rqqn dE, ssd crqDf , fr-rs{ Frqtu I
Fluid machanics
Surfxce Tension: Ll lnteFmolecular forces and por(ential energy curve. Force ofcohesionand adhesion- 1.2 Surf'ace tension, Explanation of surthcelension on'tf," U*i, of
]il:','l"l"l,,.li fo-rces. surtace energy. Eifect of remperature una irpu,iii., on ,u,ru..lelliror. Dai'l) lile aDplicdlio of srrrlace ,ensjon Li Angle of conlacl. I.,e pres5urc
dilference bclrveen the trvo sides of crrrved liqlrid surface. E"xcess pr".iri. i".i,f. 

" *abubble, capiliarity dererminalion ol surface lension of a liq;ir - lrpilf"r.y r,*',r"f,"A,
.iaegel.s method
Viscosily: 2.1 ldeal and viscous Iluid, Strearntine and lurbrlenr flow. Equalion oiconlinuily,
Rotational and in.otationat flow energy ofa flowing fluid. erf".,, 

"quiiio, 
oi,"otion ofu

norr-viscorrs fIId ind ils pl,)sical sigrrificonce 2.2 Bernoulli.s theorm and irs Jpplrcalions(iv.e 
9crly 

ol elllttx. sl'rpes ofsinEs olairplane. rnagnus erlecr. filrer purnp. Brnsen:. b,,rnerll.l vrrcous flo$ oI a fluid. Ilo$ ol lrqu d rltrough capillar] rLrbe. Deritirion of poi:errille..
rollnura an0 Lrn'latrors \toke Ionrrula Molion ola spheric lbody lalling in a vi\cou1 nLrid

.I:I]l:.19.111r.j ln(er-motecuter.force-. srrlnce tension. Angte of contacr. cnpi ariryvrscosrly. t_uter's equalion, noiseuille,s formllln.
rd qifudff

1. gB iF ir: r.t srm-erqfuo {d 3ih fterFdq sol qo, miqo ofs efl qs, qii r z3i { 3rT"ra4t {d d fiqR q{ gts rrs 01 ar.qr, yts usf, 9w in;.r q{ ..I,r o"]l
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E "ry T^ q C"ts^{ rres orl R-.hr rqrq. dRrors. aa d ye clro ar emr:qflIr4l s.nrrr hlq iil|{ sl fafu I

2. wtFkrl: zi <,tr<rl cfi< ri,rq rr.a, qmffiq ?n ftqer mr6, gtfid {r4]ai"r, q"ll oi< eqflre, T@o drd iA swi 3rEqF irk{ d.rnor fer ar oq.- \u E.# ffi* * ,.
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"",lT1A !T cnr z3^ T '5r ezr= qq= sQr+-r4 .6 qnqq .t "oa ,l q*,
-:Eqa R n^rlrrn \rr rff.n(, r+n W. {qI1. rq n Frti srd ,rhomri &-s +1 ,rft ITT rd-S F,t {g) err : si i onofto Ent yE o{rs. s{ oi"r, dRr6r€. wFrdr. { { orvfios"r. ErSga qr r

Gravit:rliontl potential and cenlral forccs
l.l Cravilational potenli:rl: l.l Conservative and non_conservative force field, conservation

ofenergy in motion under lhe conservative and non-conserv"t;u. fo.""r, por"niiul *.rgy.
1.2 Conservalion force, conservalion oF energy, Cravilationilt por.nt;^t i,ia e,oritotior"lporentiil enerts). Cra\,irational porenrial anJ inrensiry of griuirarionai fi"id ar" ,o uunrtofln spherical shelJ and unifonn solid sphere. 1.3 Gravitatjonal self_energy,
Crd\ iralioral self-energy of a r.n;form spherical strill ana a unilorm sofia sni"-

1.2 Central force: 2_l Motion uoder central force conservitive 
"n**i"ri'.ii". oi 

""nuufforces 2.2 The morion oF.a lwo p?rticles system in central florce, conce pi oi ..J r""a rorr,
reoured,.rncss ol-positroniUnr and hydrogen.2.3 Motion ofpa icles in an inversc_square
Lentrar iorce, rnorion ofcelesrial bodies and derivation ofKepler,s laws. 2.4 Elastic andinelaslic scatrering(elernentary idea)

Keywords/ 'I'ags: conservalive force lield, Gravitalional potentirl Gravilationllt self_energy. c(ntral for.ce reduced mA\s. scA eriflg.
Ttdtu t+rq ert< d'fl-q qd
r. XFSq fATs: I r r*ei 3th sr{fleft aa fir, Tiret 3i{ 3l{nfr {di d qtFid .rfn q cTitnr sleflr. Re;li"r oqf I z rirefl {d a,l qrM wf or riwq. ,f*;d. fr* .n- ga*ffe@ r"rl fo eqn rr)diq do sn< ro {rqn d}q1 rtd +"**.1.S e* 

"mfFd? --Jl ,4 dto;r r.r rF..ia {q $-1 \r+ T.[r 'rpq <t. si d g.rr dr. qrA
iFl lorYq rq svl ,

z affiq sa: z.r ar'dlq qa d 3krk.rfd, ffiq *a o1 nqet ftMr z.z dtq {d dai ld d 6qrt d Gfl-q +1 .Tfil, Hqrffd qqqTr a s,q*r.*r. .frBdlft.q-id'a^g"q *tf"-"f,*t zr E*r-r,i ffiq {d t 6" o1 .ft, *im"-ff"e, A,'"m in- -=_iri FRrpt i61 ,{t&ti . 2r fi\qnq He{l JIIIqFaI r+tn (rrFi} 
"rl;fErt) I

{rri fA-S (ft1 Te) trr :F{fr {d e}r. .rFSq furq. SrSq e_rol,'ffiq Td, qFrffd
rqqrc, n"m-r t

Relativistic MacI:rnics and Astrophysics
l. Relativistic MechAnics: l.l frame of references Calilean lransformation, Michelson-Morley

experirnent L2 poslulates ol special theory of relativity, Lorentz Transformation, simr.,ltaneity
and order ofevenls, Lengh contracrion, Time dilalion, fielarivistic rr"".f"r,;;il;,i;"J;li;;.

- 
variation ofnrass rvilh velocity. I.l Mass eneEy equivalence and its experimental verificarion.

2 Aslrophysics: 2.t inrroduclion ro the Univer; pr;pe ies ofthe Sun. conc.pt ot esiiono n, ica t
Dislance. 2.2 Life cycle ofa stars ChandEsekhar limil H_R diagram, Red gionrsirr, *hit" a*rt

-.star. 
Neutron slar, BIack hole.2.j Big BangTheory (elementaride;)

Kcywords/ Txgs: transform:rtion, Mass-energy, equivAlence, Aslronomic:rl distance,
chnndrascklxr limi(, black hol€.
{rirotq qiB@1 oil-{ srld qlM
r.^sir+tq qiBr+l: rr ftdsr riz. .t&furc Fqr<r{or. qr{od$rp-frd rqlq, cderdr .}

AIiTE ft<Rr o1 erl*nr"nc r t.z rftv roqtr{or, trcqteli a1 qqelFrrror uits [crrun or
mc, ff {rerl{, rrcq fttinaq, tTi or flqerc,ls qlMq, rqqrq or iq d m"r-qfu*do r

\.ro1,/^\q'l/,IV
/
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1.3 sqrrFt-$vl {qdr 3li{ {rrfir rq}Ftfi $.q]q{ |

z. qq}a qlftqi: 2 r Errs -61 +ftaa, qtr .6 *.
"ftq, r+ "es'qr .rftm ga orq "atc -a ffis
eia I z.: Iir,r fi fuar< (qr{Fff eR.n) r

HR 1i-g (o1 rO tr, sqiil"r. iqqr{-6ql g.rdr,

'l ext Books, Reference Books, Othcr resonrccs
Spiegel M.R., "Veclor Analysis Schaum olriline Series,,. McCraw Hjll Education, 20 I7
Mathur D.S.. "Mechanics". S.Chanrd. 20 t2
Chatak A.K.. Coyal LC. and Chua S.J., ,,Mathenralicat physics", Laxmi publication private
Limiled.20t7
Mathur D.S., "Prope(ies of Malte", Shymial Charibable Trust, New Delhi
Sears and Zeernansky,"Unive15ity physics,,, pearson Education

rr.ffi $ o1 eiqqq'n t zz nxi or
f,m, rTfr< i rT dRr, qfr am, dfi
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I.
2.

4.

5.

Suggested equivalent online courses:
l. lrlrls ljlttI .tc.!t !i)!!r:!!!I! 5:1t]]lt1 l 1t (lj0lo Mathematical physics by Dr. Saurabh Basu,

Deparment of Physics, Indian lnstulule ofTechnology Guwahati
2. lrq\:1llu1!Ine.t!a!uf:!s./ I I 5 i 106/1 l5t0( 90/ Machanics Hear, Oscillations and waves by prof.

V. Balakrishnan, Depat.tment of physics, Indian Institute ofTechnology, Madras.

Schcme of Marks: Suggested ContinIors Evaluafion Methods:

Ma\imrm Marks:100

!9!!Igl199!np.etrensive Euatuatin@
l leflral Assessmenl
: Corrinuous

E!aluariotr (CCE):

I .]0 Mxrks

,\sscss ent: Ternr
End 0xnN (Theory)
70
(Tinre:03:00 Hrc.

rhere slall be + ctass tesrioiloffirierct,. iifor which rh-
besl scores are to be taken inlo accouni.

l0 r Iltflt .10

S€cliotr (A) l0 M{rks
(n) Obiecrile questions - 5
(b) Very Shon Answer rype qrestion 5 (word timil 50 words)
Section (B) 24 Marks:
Short Answ€6 Type Questions I queslion from each unil (word
linrit 250 words) 4 to be artempied out of7 given quesrions
Secliotr (C) 36 Marks:
LongaDswerlype questions (word limit 500 wordr 4 to be
atlempted out of7 given questions

I0 qtres(jo 0l m{rks ench - l{}

,l qtreslion 06 marks each - 24

4 questions 09 marks etrch - 36
forrt 7lt
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02
The students would acquire basic practical knowledge related to mechanics
throrrgh the experimenrs.

Students will be familiar with various measurement devices by which they can
measure various physical quantities with acouracy.
The students will develop the co.cept related to the mechanics and properties
ofnalter

zr !-,X-a,

Particular,/faa{!r
l. Delelnination of Young s moduius. nodllus of riBidiry and poisson.s ratio of material of a wirc

using Sea e's melhod
2. Delennination ofYount's modulus olmaterial ofa metallic bar by bending ofbeam melhod.L Determinarion ofacceleraljon due to gravity (g) using Bar pendulum.
4. Delennination ofacceleration due io gravity (g) using Kater,s revesible pendulum.
5. Determination of nrodulus ofrigidhy ofa rod with the help ofBa(on,s apparatus.
6. Delermination ofcoefllcienl ofviscosity ofliquid using poiseuille,s method.
7. Detennination ofthe moment ofinertia ofa flywheel about its axis olrotation.
8. Determinalion ofthe moment ofinertia ofa given body (il.regular bocly) with the help olinerlia table.9- Verification of laws ofthe parallel/perpendicular axes ofmoment of;nertia.
10. Determination of,nodulus ofrigidity ofmate al ofa wire with the help ofMaxwell,s needle.
l1- Delermination ofYonge,s Modu,us ofa materialofa rod using cantilever merhod.
12. Delemination ofmodulLrs ofrigidity ofmaterial ofa wire with the help oftorsional pendulum.I1. Dererrianal ioI ol lbrce conslanr ofa\print.
I 4. Delernrination of Poisson's ralio of rubber.
15. Detenninalion ofsur.fhce lension ofa liquid byjaeger,s methocl.

ll -G Jr+",", ;r.
stukJ I
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q+,'t afi {fr
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2. iioc iAfu t fe6 ES d c<1ef or d:T rdrcrdr {nTiT s16 6a{r I
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,".,ffi*hffidhffio, *an (.1i_y)
l. Pmkasir l& Ramakrishna,..A Text Book ofpractical physics,,, Kitab Mahal,20lt, /e2. SquiresC.L.. Prrclicat physics . Cambridg. Uni".o;ty :,r"... ZOf S, nl. 

- -"
J. llintB.L. and Worsnop H.T,..Advanced practical physics for students,,, Asia publishing House.

191
4' chattopadhyay D. & Rakshit p.c., "An Advance course in practicar physics,', New cenrrar BookAgency
Suggcsted digif al platforms web linkr:
l. htIIs:/Ar r\ n.rlab.co.in/l)road-r!.ex-l)h\ sictl-s(:ic0ccs
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