
B.A.re.Sc .-Ist Year  (Ist  Semester)

MATHEMATICS
SESSION-2020-2l     }o}-I -±±LO>.,_LL,   »*dife7

c>
Pass Percentage: 35%

Paper I: Calculus-I

Maximum Marl(s: 50 Marks

%::'`T:rDTLmtear:€H;S6¢c`tiut3+L>b
INSTRUCTIONS FOR THE PAPER-SETTER

The  qui.stion  paper  will  consist  of three  sections  A,  8  and  C.  Sections  A  and  8  will

liave four questions each  from the respective sections of the syllabus and  Section  C will

consist  of one  compulsory  question  having eight  short  answer type  questions  covering

the  entire  syllabus  uniformly.  Each  ciuestion  in  Sections  A  and  a  win  be  of  7.5  marks

and Section  C will  be of 20 marks.
'lNSTRUCTIONS  FOR THE CANDIDATES

Candidates are required to attempt five questions in all  selecting two questions  from

each  of tlie  Sections A  and  a and compulsory question of section  C.

Section-A
Differential  Calculus:  €  -Gdefinition  of  the  limit  of  a  function.  Basic  properties  of

limit``.    Continuou``    functions    and    classification    of   discontinuities.    Differentiability,
Derivative    of   nth    order.    Leibnitz    theorem,    Asymptotes.    Test    for   concavity   and
c`onvexl{y  ,  Poims  of  ln flexion,  Tracing  of  Cui.Yes  with  y'and  y''(Standard  curves  in
Cartesian form  without use of Grapher).

Section-B
Functions   of   several   variables:   Limits,   continuity   and   differentjability   of   two
varl'ables.   Partial  derivatives  and  its  Linearization,  Chain  rule,  Partial  deriva[ive  with

c()n``trtiilied    variable``.    Homogeneous   func[Ions,   Euler   theorem   and   its   applications,
Extreiiie  v£`lue`  and  ``addle  point``,  Lagrange  multiplier`,  Taylor's  theorem  and  lt``  li.near
;ind  qiiadratic  approxuTta[ion.

RECOMMENDEl) BOOKS :

I.     Malik  and  Arora  ,Mathematical  Analysis,  New Academic  Science`  2017

:     E|°KTa`:,aa,lid aFL:Tnsyk%.ICE.j:,:gaanr¢AAdnvaa'#ecdG£:;:terey;,nN:nt*aE£:tL°antics,   Narosa
Publishing  House.
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PAPER-II:   DIFFERENTIAL EQUATIONS

Maximum  Marks:  50 Marks

Maximum Time  :  3  Hrs

Pass Percentage: 35%

INSTRUCTIONS FOR THE PAPER-SETTER

The  ciuestion  paper  will  consist  of  three  sections  A,  8  and  C.   Sections  A  and  8  will
have  foiir questions  each  from  the  respective  sections  of the  syllabus  and  Section  C  will
consist  ot` one  compulsory  question  having  eight  short  answer  type  questions  covering
the  entire  syllabus  uniformly.   Each  questi.on   in  Sections  A  and  a  will  be  of 7.5  marks

and  Section  C  will  be  of 20  marks.

INSTRUCTIONS FOR THE CANDIDATES      `

Candidates  are  required  to  ?ttempt  five  questions  in  all  selecting  two  questions  fr
each  of`the  Section  A  and  8  and  compulsory question  of Section  C.

Section-A
Fir``t   ()rder   differential   equations   :   Order   and   degree   of  a   diff`erential uatlo

Separable    differential     equations,     Homogeneous    differential     equations,     equatio

I.educible  to   Homogenous  differential  equations  ,  Exact  differential  equations,   Line
di ft`erential  equations  and  equations  reducible to  linear differential  equations.
Higher  order  differential  equations  :   Wronskian,  Solution  of  Linear  homoge
{ind  non-homogeneous  differential  equations  of higher  order  with  constant  coefflcie
;`nd  with  variable  coefficients,  Method  of Variation  of Parameters.

Section-B
Higher   order   differelitial   equations   :    Differential   operator   method,   Linear   no
homogeneoiis  differential  equations with  variable  coefricients,  Buler's  Cauchy   method
Series  soliltion  of  Differential  equation:  Regular  point,  ordinary  point,  Power  Seri
method.   Frobenius   method,   Bessel   and   Legendre   Equations,    Legendre   and   Bess
l`iiiic[ions  and  their  properties  ,  recurrence  relations,  orthogonality,  Rodrigue's  formula

RECOMMENDED BOOKS
George    F    .Simmons    ;    Differential    Equations    with    Apllication    and    historic

Notes(Textbooks  in  Mathematics) CRC  press
2   Raj  Singhania  :    Ordinary  and  Partial  Differential  Equations  ,  S.Chand  &  Compan
New  Delhi

3    Zafar  Ahsan:   Differential   Equations  and  Their  Applications,  Prentjce-Hall
Pvl    Ltd.  New  Delhi-Second  edition

4    LITH     Piaggio   :         An   Elementry     Treatise  on   Differential   equations       :
I)ress

Barma
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PAPER-Ill:  LINEAR ALGEBRA

Maximum  Marks:  50 Marks
Maximum Time  :  3  Hrs

Pass Percentage: 35%

INSTRUCTIONS FOR THE PAPER-SETTER

The  question  paper  will  consist  of three  sections  A,  8  and  C.  Sections  A  and  8  will

have four questions each  from  the  respective sections of.the syllabus and  Section  C  will

consist  of one  compulsory  question  having  eight  short  answer type  questions  covering

tlie  eiitii.c  syllabus  uniformly.   Ea.ch  question   in   Sections  A  and   8  will  be  of 7.5  marks

alitl  Seclioii  C  will  be  of.20  marks.

INSTRUCTIONS FOR THE CANDIDATES

(`aiididates  are  required   to  attempt   five  questions   in  all   selecting  two  questions  from

c`ach  ot`the  Section  A  and  8  and  compulsory  question  of section  C.

Objective:   This  course   familiarizes  the  students  with  the  study  of  matrices  which   is

used  in  solving  linear equations  and  basic  notions  in  linear algebra that are  often  used  in

mathematics and other sciences.

Section-A

I:li.meiitary   operation   on   matrices,   Inverse  of  a   matrix   using   Gauss  Jordan   Method.

Linear   independence  of  row  and   column   vectors,   Row  rank,   Column   rank  and   their

cquivaleiice    Eigen   values.   Eigen   vectors  and  the  characteristic  equation  of  a  matrix,

Diagonalization`  Cayley-Hamilton  theorem  and   its  use  in  finding  inverse  of a  matrix,

Consistency  of a system  of. linear equations.

Section-B

Vector    spaces.    Examples`    Linear    Dependence,    Linear    Combinations,    Bases    and

l)inieiisi()n.     Siibspaces.     Linear    transformation,    Algebra    of    liiiear    transformations`

Mdtrices  as   linear  transformations,   Matrices  and   change  of  basis,   Kernel   and   image,

Rank  aiid  Nullity  theorem.

X1.
fJead

pM#IfhaebT3'##e%#PatlalB
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Rl.`,(`OMMENDED  BOOKS  ;

I        Gibert    Strang      Linear    Algebra    and        its    Applications,    Cengage    Learnin

l'ublishers  (   Fourth  Edition)

2,      P.B.   Bhattacharya,   S.K.Jain   &   S.R.Nagpaul   :   first   course   in   Linear  Algebra,

New  Age  International  (P)  Limited

3.     Serge  Lange:   Introduction  to   Linear Algebra,   Springer

4       Kenneth  Hoffman.  Kunze.  Linear  Algebra,  PHI  (Second  Edition)

i       (`h{`rli.s  W    Cur`is:    Liiiear  Algebra  An  Introductory  Approach,  Springer

\'
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B.A./ B.Sc .-Ist Year  (2nd  Semester)

MATHEMATICS

SESSION  :   2020-21/   )` /I.

PAPER-IV:  CALCULUS-II

Maximum  Marks:  50 Marks
Maximum Time  :  3  tlrs

-

\\

Pass Percentage: 35%

Fu?Nd`|DI`icurwLhe`hu`Itacfel5
INSTRUCTIONS FOR THE PAPER-SETTER

The  queslloii   paper  will   consist  of  three  sections  A,   8   and   C.   Sections  A   and   8   will

have  four questions  each  from  the  respective sections of the syHabus and  Section  C  wi.ll
ct>nslst  of one  compulsory  question  having  eight  short  answer  type  questions  covering
the  entlre  syllabus  uniformly.   Each  question   in  Sections  A  and  8  will  be  of 7.5  marks
and  Section  C will  be of 20  marks.

INSTRUCTto.NS  FOR THE  CANDIDATES

(  .`ndidate``  ai.e   required   to  attempt   five  questions   jn   all   selecting  two  questions   from
e.ii:li  of`thi`  Section  A  aiid  8  and  compulsory  question  of section  C

Obiei`ti`'e:    rhe  obiecllve  is  to   ltitrodiice   Vector  Analysis  and  the  Calculu`s  of  Several

\  "  I,ihli.`  .iiid  {lieir  tlpplii`a[ions

Section-A

1n1cgra1L`a1cu1us

Doiible  integrals,  Double  lnte.grals  in  Polar Form,  Change  of order  and  change  of variable
in    doiible    Integral     Triple    mtegrals    in    Rectangular   co-ordinates.    Triple    integrals    in
Cyllndrical    and   Spherical   co-ordlnates.   Applications   to   evaluation   of   Areas,    Volume,
Centre of Gravity  and Moments of Inertia,

Section-B

Vi`(`lol`   in  the  pldne   .     C.`rtesldn  Co-ordinates  and   vectors  ln  spaces,   Dol  and  cross  produc[s

I.inc`   And   plane`   In   `pace.      Llne   integrals,   vector   fields   .   work   circulatlons   and   flux,   Path

ii`(lei)i`ndence.   Polenlliu   F`unc`llons   and   Conservatlvc   Flelds,   Green   [hcorem   in   Plane.   surtace

•uc.i  .Ii`d  `iiil!ict;`  iJ)legial`.  St()kes  Theorem  and  the  dlvergence  theorem.

RF.C'()MMENDl;D  BOOKS  :

I       Mallk  and  Arora  `Malhematical  Analysis,  New  Academic  sclence`  2017

:       l`ht)mas  and  F`Inney  `Calculus  and  Analyti.c  CIeometry,  Ninth  Editlon.
1       R      K     Jain    and    S.R.K      lyengar.Advanced    Engineering    Mathematics,Narosa

Piiblishing  llouse,
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PAPER-V.PARTIALDIFFERENTIALEQUATIONS

Pass Percentage: 35%

Maximum Marks: 50 Marks

Maximum Time  : 3 Hrs

INSTRUCTIONSFORTHEPAPER-SETTER

I;1,:``:::I::`:\:`:L:I;;:`q;tL;,::S:`;::ir::e::,,;;i::yS'est;htae:::Jets;P;:::;tt;::ee:et:`,;;t§:!t;:0:nf:ta:;edw;e:r`:ta:;:u::`::in:;s:S::C?:sr7°::o:C:;r;|!

tiiid  `ec`ion  C  w`U  be  ot` 20  marks

lNSTRUCTIONSFORTHECANDIDATES

(.`iii\`ddl"arereqiuredtoatlemptrivequestlonsinauselectingtwoquestlonsfrom

i,)\c;';:t;I:;``,1:L,L:r:;,:`',t:;i::iu:;n::o;:a:n|defi::°:`:!s:::S::nrd}oaq:u:eu;1:i::f:;:i;:n°`a:n;:`hhe,`rh:p;%:t`,eodn5e°fsection-A

Pal.tialdifferentialequations.Partialdifferentialeciuationoffirstord"Lagrange`s
`gt:\,L:`,;0,nyst:'#eg:as`u:far;::,e;aprta,Sai`:?ff`ehrre°n:,ga|eaqug:Y,:nn:¥r::;tsourrdf:rcebsut°:tfh:ngy°ndae`g::ea,

C`harpit'sgenera\mothodofsolution.

Partial   differential   equatiolis   of  second   and   liigher   order   :      Partlal   differentlal
t`nil,itir.ns   of  the   second   order   and   their   classification   Into   hyperbolic,   elllptic   and

constant
Laplace

of  wave

..}`

cqiiations   iH    i„   ...v.._    _

(TdH`boi,c  type"anonica'  forms         section.B

|`t:::`t:,`Lg,:::`:`u`onaendd,L°enn-s|:T°#vee°u:ndpa#:aa`tg'qf:earl:::'a`T;qouai',°mnesnsYo'::,
eqiidtion   by    separation   of   variable      method   and       D'Alembert`s   solution

lL1\,,11\\('n

1          (jcorge    F      Slmmons    I    Differentlal    Equations    wtth    Apllication    and    historical

1<I``j(`()MMF.N1)F,D800KS:

Nolc``(Textbooks  in  Mathematics)  CRC  press

2R."SinghaniaOrdlnaryandPartialDifferentialEquations",SChand&Company,

``      1    N    Sneddon            Elementsofpartial  Differentlal     Equations.  MCGraw  HHI  Book
New  Delhi

4     /,afar  Ahsan    Dlfferential   Equatlons  and  Their  Appllcations,  Prentice-Hao  of  lndla
|`o

Pvt    Ltd   New  Delh.I-Second  editionA-Flampntrv    Treatise  c)n  Differentla`  equations       :     Barman
i    HTH    Piaggio            AnElementry

Press

r#;ll`L:`:.,d3;;tie.`d`.``-:'9.:I:S:?ouava

;woo,OO\
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\- PAPF.R-Vl    :  ANALYTIC GEOMETRY

Maximum  Marks:  50  Marks

Maximum  Time  '.  3  Hrs

Pass  Percentage..  35%

INSTRUCTIONS FOR THE PAPER-SETTER
I  li``   i|ue`uoii   papel.  wlH   consist   of  three   sections   A,   8   and   C    Sections  A   and   8   will

luw"uniiues`it)n``eaclifromtherespcctivesectionsofthesyllabusaiidSectlonCwill

utii`i`\   `tl   oiii.  coliipul`or)   ques`Ion  having  elgl"  short  answer  type  questions  covermg

l\i   i'\`ii\i`  `tU.`b„  iuilforliil)     r=ach  qiies`ion   ln  Sections  A   and   8   will   be  of  7.5   marks

ii\il  `eiuoii  (    wtll  be  or2()  marks.

INSTRUCTIONS  FOR THE CANDIDATES

(  .`ii(liilatc`  are   required   to  attempt  five  quest.Ions   in  aH   selecting  two  questions  from

i`.`ch  o1` \hL`  Section  A  aiid  8  and  compulsory  question  of Section  C

0bicctive:  This  course  introduces  two  and  three  dimens'Iona`  geometry    lt  famil'Iarizes

`hestiideiitswlththestudyofcon.Ics.obliqueaxes,cone,cyl.Inderandconlcoid

Section-A

(;t`n.`ralEquationofSecondDegree:conicsection,centreofconlcsect.iooprincipal
L\`i.`alidi'ccentricityofaconic,axls,latusrectum,vertexandfocusofaparat)ola,

\11\i1\1Llofiones

I.tlai.T``,ti`ii`tion(>fi`conic:traclngof`theconlc`chordjoiningtwopoints,tangents,

tiii`il`    iiolcu     dlrec\tn   e`rclc  and  asylT`pto`es

lnli.ittl`iclioii  ii(  Oblique  Axes:  distanc..  between  tw()  polnts`  equation  of a  llne,  angle

h`i\\iiH  „tt  lu"  Ieiigui  ol   pci`pciidicular`  angle  between  the  pa"  of lln¢s`  oblique  axes

I   on  ii`i(.`I`giil<„  .`xe`.  II`varidnls`  eqilatlon  or circle`  parabola,  elllpse`  hyperbola

Section-B

`i)h.Ire:Sectionofasphcrebyaplane.spherethroughagivencirclelntersectionot.a

1liii`dliilsphere.tangentline`tangentplane.angleofintersectionoftwospheresand

ioiidltlon  ol  (ir`hogonalily

(`oiic:gcnci.alseconddegreeequatlonofacone,itsintersectionwithaplaneandwith

ci  liiie   cnvelopilig  Cone,  right clrcular cone,  the  cone  cur2  +  by2  +  cz2   =  0

(`vlindei.:  eiivelopiiig  cyllncler`  right  circular  cylinder

[{|i`,(  ()MMBNl)ED  BOOKS  :
I      PK      kiili    alrd    Khalll    Ahmad:    Text    Book    of   Analytical    Geometry.    New    Age

:`:(;T';;;:i,{a';1;i,ii\`;:;idhL(e*)t!i:idz:n:all;:,*eometryofThreeDlmenslons&+

I    `l"nu   Narayaii   and   P  K   Mittal    Analytical   Solid   Geometry.17`h   Rev.Ised   Edition   .

:.`J:.!|1t(.
`\",cj`ui    I,-„vt:rsi..`,r,   r`iti2il.

.      .:   ..















     B.Sc. (Physics) Part-I ( Ist and Second Semester)   
                            

SCHEME 
 
     SESSION 2020-21, 2021-22, 2022-23 

Code        Title of Paper No of 
Lectures 

Max Marks Examination 
Time (Hours) 

SEMESTER -I    Total Ext. Int.  

Paper A Mechanics-I 40 40 30 10 03 HRS. 

Paper B Vibrations and Waves-I 40 40 30 10 03 HRS. 

Paper C Electricity and Magnetism-I 40 40 30 10 03 HRS. 

 Practicals 80 30 22 
 

08 03 HRS. 

SEMESTER -II 

 
     

Paper A Mechanics-II 40 40 30 10 03 HRS. 

Paper B Vibrations and Waves-II 40 40 30 10 03 HRS. 

Paper C Electricity and Magnetism-II 40 40 30 10 03 HRS. 

 Practicals 80 30 22 
 

08 03 HRS. 

  
General Instructions  

 

1) There will be three papers of theory and one laboratory (practical) course. 
 

2) The number of lectures per week will be three for each theory paper. 
 

3) The number of lectures per week will be six for practicals. 
 

4) The examination time for each theory will be 3 hours. 
 

5) 
 

The examination time for practical  will also be 3 hours. 

6) The use of non programmable calculator will be allowed in the examination centre but this 
will not be provided by the University/College. 
 

7) Each theory paper will consist of three sections A,B and C . Section C is compulsory 
 

8) Use of scientific non programmable caculator is allowed in practicals also.  
 
      SECTION A 
There will be four questions.   Each question will carry five marks. Two questions are to be 
attempted 
 
      SECTION B 
 There will be four questions.   Each question will carry five marks. Two questions are to be 
attempted.  
 
      SECTION C 
There will be seven questions of short answer type covering the whole syllabi. Each question will 
carry two marks. Any five question to be attempted.  

 
 



 
           Semester -I 
 
      PAPER A:  MECHANICS-I 
 
Maximum Marks :   External   30                    Time Allowed: 3 Hours 
                     Internal    10                                                          Total Teaching hours:  40 
                                Total        40                                                          Pass Marks: 35 % 
         
         
Out of 40 Marks, internal assessment (based on two mid-semester tests/ internal examination, written 
assignment/project work etc. and attendance) carries 10 marks, and the final examination at the end of the 
semester carries 30 marks.  
 

Instruction for the Paper Setter 
 

 The question paper will consist of three sections  A, B and C .  Each of sections A and B will have 
four questions from respective sections of the syllabus. Section C will have 07 short answer type  questions 
(Candiate is to attempt any  five questions), which will cover the entire syllabus uniformaly.  Each question 
of sections A and B carry 05 marks.  Section C will carry 10  marks of 2 marks each. 
  

Instruction for the candidates 
 

1)  Candidates are required  to attempt two questions each from  section A and B, and  the entire 
section C is compulsory and Consist of seven questions  (Candidate is to attempt any five 
questions). 

 
 2)   Use of non programmable calculator is allowed in the examination centre but this will not be       
       provided by the University/College. 

 

SECTION A 
 
Cartesian and spherical polar co-ordinate systems, area, volume, displacement, velocity and acceleration in 
these systems, Solid angle, Various forces in Nature (brief introduction),  Centre of mass, Equivalent one 
body problem, Central forces, Equation of motion under central force, Equation of orbit in inverse square, 
Force field and turning points, Kepler laws and their derivations.  

 
SECTION B 

 
Relationship of conservation laws and symmetries of space and time. Inertial frame of reference.  Galilean 
transformation and invariance, Non-inertial frames of reference, Coriolis force and its applications. Variation 
of acceleration due to gravity with latitude. Focault pendulum (qualitative). Elastic collision in Laboratory 
and C.M.system, velocities, angles and energies,  Cross section of elastic scattering . Rutherford scattering 
(qualitative). 

  
 
Text Books: 
 
1. Mechanics : Berkeley Physics Course, vol. I by C.Kittel, W.D.Knight and M.A.Ruderman,  Mc Graw-

Hill Publication 
 
2.        Mechanics : H.S.Hans and  S.P.Puri, Tata McGraw Hill, New Delhi 

 
 



             
 Semester –I 

 
                                                   PAPER B:  VIBRATIONS AND WAVES-I 
 
 
Maximum Marks :   External   30                    Time Allowed: 3 Hours 
                     Internal    10                                                          Total Teaching hours:  40 
                                Total        40                                                          Pass Marks: 35 % 
         
         
Out of 40 Marks, internal assessment (based on two mid-semester tests/ internal examination, written 
assignment/project work etc. and attendance) carries 10 marks, and the final examination at the end of the 
semester carries 30 marks.  
 

Instruction for the Paper Setter 
 

 The question paper will consist of three sections  A, B and C .  Each of sections A and B will have 
four questions from respective sections of the syllabus. Section C will have 07 short answer type  questions 
(Candiate is to attempt any  five questions), which will cover the entire syllabus uniformaly.  Each question 
of sections A and B carry 05 marks.  Section C will carry 10  marks of 2 marks each. 
  

Instruction for the candidates 
 

1)  Candidates are required  to attempt two questions each from  section A and B, and  the entire 
section C is compulsory and Consist of seven questions  (Candidate is to attempt any five 
questions). 

 
 2)   Use of non programmable calculator is allowed in the examination centre but this will not be       
       provided by the University/College. 

 

 
 

SECTION A 
 
Simple harmonic motion, energy of a Simple Harmonic Oscillation (SHO). Compound pendulum, Electrical 
oscillations. Transverse vibrations of a mass on a string, composition of two perpendicular SHM of same 
period and of period ratio 1 : 2.  Anharmonic oscillations. Decay of free vibrations due to damping. 
Differential equation of motion, types of damping. Determination of damping co-efficient-logarithmic 
decrement, relaxation time and Q-Factor. Electromagnetic damping (Electrical oscillator). 
  

            SECTION B 
 
Differential equation for forced mechanical and electrical oscillators. Transient and steady state oscillation.  
Displacement and velocity variation with driving force frequency, variation of phase with frequency 
resonance, Power supplied to an oscillator and its variation with frequency, Q value of  a forced oscillator 
and band width. Q-value as an amplication factor of low frequency response. 

 
 

Text Books: 
 
1.        Physics of Vibrations and Waves by H.J.Pain, Wiley & Sons, New Delhi 

2. Fundamentals of Vibrations and Waves by S.P.Puri, Tata McGraw Hill, New Delhi. 

3.  Waves and Oscillations, by E.Crawford, Berkeley Physics Course, McGraw-Hill Publications. 

  
 
 
 



       
      Semester-I 
 
    PAPER C:  ELECTRICITY AND MAGNETISM-I 
 
 
Maximum Marks:   External   30                    Time Allowed: 3 Hours 
                    Internal    10                                                           Total Teaching hours:  40 
                               Total        40                                                           Pass Marks: 35 %   
     
         
Out of 40 Marks, internal assessment (based on two mid-semester tests/ internal examination, written 
assignment/project work etc. and attendance) carries 10 marks, and the final examination at the end of the 
semester carries 30 marks.  
 

Instruction for the Paper Setter 
 

 The question paper will consist of three sections  A, B and C .  Each of sections A and B will have 
four questions from respective sections of the syllabus. Section C will have 07 short answer type  questions 
(Candiate is to attempt any  five questions), which will cover the entire syllabus uniformaly.  Each question 
of sections A and B carry 05 marks.  Section C will carry 10  marks of 2 marks each. 
  

Instruction for the candidates 
 

1)  Candidates are required  to attempt two questions each from  section A and B, and  the entire 
section C is compulsory and Consist of seven questions  (Candidate is to attempt any five 
questions). 

 
 2)   Use of non programmable calculator is allowed in the examination centre but this will not be       
       provided by the University/College. 

 
SECTION A 

 
Basic ideas of Vector Calculus, Gradient, Divergence, curl and their physical significance, Laplacian in 
rectangular. Coulomb’s Law for point charges and continuous distribution of charges. Electric field due to 
dipole line charge and sheet of charge. Electric flux. Gauss’s Law and its applications. Gauss’s divergence 
theorem and differential form of Gauss’s Law. Green’s’s theorem. 

 
             SECTION B 

Work and potential difference. Potential difference as line integral of electric field. Electric potential due to a 
point charge, a group or point charges, dipole and quadruple moments, long uniformly charged wire, 
charged disc. Stoke’s theorem and its application in Electrostatic field, curl E=O. Electric field as gradient of 
scalar potential. Calculation of E due to a point charge and dipole from potential. Potential due to arbitrary 
charge distribution and multipole moments. Poisson and Laplace’s Equation and their solutions in Cartesian 
and concept of electrical images. Calculation of electric potential and field due to a point charge placed 
near an infinitely conducting sheet. 
 

Text Books: 
 
1. Fundamentals of Electricity and Magnetism by Author F.Kipp. 
2. Electricity and Magnetism. Berkeley Physics Course. Vol. II by E.M Purcell, McGraw-Hill, 1965. 
3. Introduction to classical Electodynamics by David Griffith. 
4. EM waves and Radiating systems by Edward C. Jordan and K.G Balmain. 

       
 
       



B.Sc. (Physics) 
General Guidelines for Physics Practical Examinaiton 
Maximum Marks :   External   22                     
                     Internal    08                                                           
                               Total        30                                                        
      
1.        The student will be asked to perform one experiment out of the  experiments mentioned in syllabus. 
 
2. The distribution of marks is as follows : 
   (i)      One full experiment  requiring the student to take some data,  analyse it and draw  
       conclusions-(candidates are expected to state their  results with limits of error.      (10) 
              (ii)      Brief theory                                                                                                               (04)   
             (iii)      Viva-Voce                                                                                                                 (04) 
             (iv)      Record(Practical File)                                                                                               (04) 
 
3       There will be one session of 03 hours duration. The paper will consist of 06 experiments out of which 

an examinee will mark 04 experiments and one of  these is to be alloted by the external examiner. 
 
4       Number of candidates in a group for practical examination should not exceed 12. 
 
5.    In a single group no experiment be allotted to more than three students in any group.  
 
6.      The student should determined Standard Deviations and probable error in the calculations whereas 

needed. 
               

  Semester- I                                                  (75 Hours) 
 

1. Analysis of experimental data by : 
i) Fitting of given data to a straight line. ii) Calcution of probable error. 
 

2. To establish relationship between torque and angular acceteration using fly wheel and hence to find 
inertia of flywheel. 

 
3. To determine the Young's Modulus by bending of beam. 
 
4. To study one-dimensional collision using two hanging spheres of different materials. 
 
5. Determination of Poisson's ratio for rubber. 
 
6. Study the dependance  of moment of inertia on distribution of mass (by noting time periods of 

oscillations) using objects of various geometrical shapes but of same mass. 
 
7. To set up CRO for Sine and Square wave and to find their frequency and amplitude. 
 
8. Study the depedence of solenoidal field on number of turns and current. 
 
9. To study the magnetic field produced by a current carrying solenoid using a search coil and to find 

the value of permeability of air. 
 
10. To determine the value of air capacitance by de-Sauty method and to find the permitivity of air and 

also to determine the dielectric constant of medium. 
 
11. To study the efficiency of an electric kettle/heater element with varying input voltages. 
 
12. To study the working of energy meter. 

 
Text and Reference Books:  

 1.     B.Sc. Practical Physics, By C.L.Arora, S.Chand & Co. 
 2.     A Laboratory Manual of Physics for undergraduate classes by D.P.Khandelwal 

     



      Semester –II 
 

         PAPER A:  MECHANICS-II 
 

 
Maximum Marks :   External   30                    Time Allowed: 3 Hours 
                     Internal    10                                                          Total Teaching hours:  40 
                                Total        40                                                          Pass Marks: 35 % 
         
         
Out of 40 Marks, internal assessment (based on two mid-semester tests/ internal examination, written 
assignment/project work etc. and attendance) carries 10 marks, and the final examination at the end of the 
semester carries 30 marks.  
 

Instruction for the Paper Setter 
 

 The question paper will consist of three sections  A, B and C .  Each of sections A and B will have 
four questions from respective sections of the syllabus. Section C will have 07 short answer type  questions 
(Candiate is to attempt any  five questions), which will cover the entire syllabus uniformaly.  Each question 
of sections A and B carry 05 marks.  Section C will carry 10  marks of 2 marks each. 
  

Instruction for the candidates 
 

1)  Candidates are required  to attempt two questions each from  section A and B, and  the entire 
section C is compulsory and Consist of seven questions  (Candidate is to attempt any five 
questions). 

 
 2)   Use of non programmable calculator is allowed in the examination centre but this will not be       
       provided by the University/College. 

 
SECTION A 

 
 
Rigid body motion: Rotational motion, principal moments and axes. Euler's equations; precession and 
elementary gyroscope. Galilean transformation and Invariance, Non-Inertial frames, concept of stationary 
universal frame of reference and ether. Michelson-Morley experiment and its result. 

 
           SECTION B 
 
Postulates of special theory of relativity. Lorentz transformations, Observer and viewer in relativity. 
Relativity  of simultaneity. Length, Time, Velocities,Relativistic Doppler effect. Variation of mass with 
velocity, mass-energy equivalence, rest mass in an inelatic collision, Relativistic momentum and  energy, 
their transformation, concepts of Minkowski space, four vector formulation. 

 
 
Text Books: 
 
1. Mechanics : Berkeley Physics Course, vol. I by C.Kittel, W.D.Knight and M.A.Ruderman, Mc Graw-

Hill Publication 
 
2.        Mechanics : H.S.Hans and S.P.Puri, Tata Mc Graw Hill Publication, New Delhi 

 
 

       
. 
 



      
       Semester -II 
 
    PAPER B:  VIBRATIONS AND WAVES-II 
 
 
Maximum Marks :   External   30                    Time Allowed: 3 Hours 
                     Internal    10                                                          Total Teaching hours:  40 
                                Total        40                                                          Pass Marks: 35 % 
              
Out of 40 Marks, internal assessment (based on two mid-semester tests/ internal examination, written 
assignment/project work etc. and attendance) carries 10 marks, and the final examination at the end of the 
semester carries 30 marks.  
 

Instruction for the Paper Setter 
 

 The question paper will consist of three sections  A, B and C .  Each of sections A and B will have 
four questions from respective sections of the syllabus. Section C will have 07 short answer type  questions 
(Candiate is to attempt any  five questions), which will cover the entire syllabus uniformaly.  Each question 
of sections A and B carry 05 marks.  Section C will carry 10  marks of 2 marks each. 
  

Instruction for the candidates 
 

1)  Candidates are required  to attempt two questions each from  section A and B, and  the entire 
section C is compulsory and Consist of seven questions  (Candidate is to attempt any five 
questions). 

 
 2)   Use of non programmable calculator is allowed in the examination centre but this will not be       
       provided by the University/College. 

 
SECTION A 

 
Stiffness coupled oscillators. Normal co-ordinates and normal modes of vibration. Inductance coupling of 
electrical  oscillators, Types of waves, Wave equation (transverse) and its solution, The string as a forced 
oscillator, Characteristic impedance of a string.  Impedance matching.  Reflection and transmission of 
energy, Reflection and Transmission Energy,  Reflection and transmission of string, wave and group 
velocity.  Standing waves on a string of fixed length. Energy of vibrating  energy string,wave and group 
velocity. 

  
SECTION B 

 
Physical interpretation of Maxwell's equations. Electromagnetic waves and wave equation in a medium 

having finite permeability and permittvity but with conductivity =0. Pointing vector. Impedance of a 
dielectric to EM waves, EM waves in a conducting medium and skin depth. EM waves velocity in a 
conductor an anomalous dispersion. Response of a conducting medium of EM waves. Reflection and 
transmission of EM waves at a boundary of two dielectric media for normal incidence. Reflection of EM 
waves from the surface of a conductor at normal incidence. 
 
Text Books: 
 
1.   Fundamentals of Vibrations and Waves by S.P.Puri, Tata McGraw Hill, New Delhi. 

2.   Physics of Vibrations and Waves by H.J.Pain, Wiley & Sons, New Delhi 

3.   Waves and Oscillations, by E.Crawford, Berkeley Physics Course, McGraw-Hill Publications, New 

Delhi. 

4.   EM Waves and Radiating Systems by Edward C.Jordan and K.G.Balmain, Prentice Hall of   India, New 

Delhi. 



       Semester-II 
 
    PAPER C:  ELECTRICITY AND MAGNETISM-II 
 
 
Maximum Marks:   External   30                    Time Allowed: 3 Hours 
                     Internal    10                                                          Total Teaching hours:  40 
                                Total        40                                                          Pass Marks: 35 % 
         
         
Out of 40 Marks, internal assessment (based on two mid-semester tests/ internal examination, written 
assignment/project work etc. and attendance) carries 10 marks, and the final examination at the end of the 
semester carries 30 marks.  
 

Instruction for the Paper Setter 
 

 The question paper will consist of three sections A, B and C.  Each of sections A and B will have 
four questions from respective sections of the syllabus. Section C will have 07 short answer type questions 
(Candiate is to attempt any five questions), which will cover the entire syllabus uniformaly.  Each question 
of sections A and B carry 05 marks.  Section C will carry 10 marks of 2 marks each. 
  

Instruction for the candidates 
 

1)  Candidates are required  to attempt two questions each from  section A and B, and  the entire 
section C is compulsory and Consist of seven questions  (Candidate is to attempt any five 
questions). 

 
 2)   Use of non programmable calculator is allowed in the examination centre but this will not be       
       provided by the University/College. 

 
SECTION A 

 
Current and current density, equation of continuity. Microscopic form of Ohm’s Law.(J=oE ) and 
conductivity. Failure of Ohm;s Law. Invariance of charge. E in different frames of reference. Field of a point 
charge moving with constant  velocity. Interaction between moving charges and force between parallel 
currents. Behaviour of various substances in magnetic field. Definition of M and H and their relation to free 
and boundcurrents. Permeability and susceptibilities and their inter-relationship. Orbital motion of electrons 
and diamagnetism. Electron spin and paramagnetism. Ferromagnetism. Domain theory of Ferromagnetism. 
Hysteresis Loss. Magnetisation curve. Ferrites.. 

 
             SECTION B 
 
Lorentz’s force. Definition of B. Biot Savart’s Law and its applications to long straight wire, circular current 
loop and solenoid. Ampere’s Circuital law and its application. Divergence and curl of B. Hall effect 
expression and co-efficient. Vector potential, Definition and derivation of current density-definition its use in 
calculation or change in magnetic field at a current sheet. Transformation equation or E and B from one 
frame to another. Faraday’s Law of EM induction. Displacement current . Maxwell’s equations. Mutual 
inductance and reciprocity theorem. Self inductance L for solenoid. Coupling of Electrical circuits. Analysis 
of LCR series and parallel resonant circuits. Q—factor. Power consumed power factor.. 
  
Text Books: 

 
1. Fundamentals of Electricity and Magnetism by Author F.Kipp. 
2. Electricity and Magnetism. Berkeley Physics Course. Vol. II by E.M Purcell, McGraw-Hill, 1965. 
3. Introduction to classical Electodynamics by David Griffith. 
4. EM waves and Radiating systems by Edward C. Jordan and K.G Balmain. 

 



               B.Sc. (Physics)  
  General Guidelines for Physics Practical Examinaiton    
      
Maximum Marks :   External   22                     
                     Internal    08                                                           
                               Total        30                                                        
      
1.       The student will be asked to perform one experiment out of the  experiments mentioned in syllabus. 
 
2. The distribution of marks is as follows : 
   (i)      One full experiment  requiring the student to take some data,  analyse it and draw  
       conclusions-(candidates are expected to state their  results with limits of error.      (10) 
              (ii)      Brief theory                                                                                                               (04)   
             (iii)      Viva-Voce                                                                                                                 (04) 
             (iv)      Record(Practical File)                                                                                               (04) 
 
3        There will be one session of 03 hours duration. The paper will consist of 08 experiments out of which 

an examinee will mark 06 experiments and one of  these is to be alloted by the external examiner. 
 
4        Number of candidates in a group for practical examination should not exceed 12. 
 
5.       In a single group no experiment be allotted to more than three students in any group.  
 
6.      The student should determined Standard Deviations and probable error in the calculations whereas 

needed. 
 

  Practical Semester II                                                                  (75 hours)   
1. To study the variation of time period with distance between centre of suspension and centre of 

gravity for a bar pendulum and to determine 
i)    Radius of gyration of bar pendulum about an axis  through its   Centre of Gravity and 

perpendicular to its  length. 
ii)    Value of Centre of Gravity, g. 
 

2. Determination of g by Kater's pendulum. 
 
3. Determination of modulus of rigidity of material of a wire using Maxwell's needle. 
 
4. Measurement for logarithmic decrement, co-efficient of damping, relaxation time and quality factor 

of a damped simple pendulum. 
 
5. To determine the frequency of AC mains using a sonometer and an electro magnet. 
 
6. To determine the low resistance using Carey Foster Bridge. 
 
7. Determination of unknown capacitance by flashing and quenching of neon lamp. 
 
8. Study  the phase relationships between voltage and current using impedence triangle. 
 
9. To study the resonance in  series and  parallel LCR cicuits for different resistances and calculate Q-

value. 
 
10.  To determine the given inductance by Anderson's bridge. 
 
11.  Verify laws of electromagnetic induction. 
 
12.  To study the induced emf  as function of velocity. 

 
Text and Reference Books:  

 1.     B.Sc. Practical Physics, By C.L.Arora, S.Chand & Co. 
 2.     A Laboratory Manual of Physics for undergraduate classes by D.P.Khandelwal 
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PAPER A  :  Mechanics -I   
PAPER A :   Mechanics-II               
 

1 Dr.  Manjitinder Kaur,  
Department of Physics, Govt. Mohindra College, Patiala. 
Mobile No: 94179-76418 
 

2 Dr. Makhan Singh,  
Department of Physics, Govt. Rajindra College, Bathinda. 
Mobile No : 98154-92001 
 

3 Dr. Gurdeep Singh Sekhon 
Department Of Physics, Govt. College, Mohali. 
Mobile No : 98882-89101 
 

4 Dr. Harvinder Singh , 
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Mobile No 95017-58600 
 

5 Surinder Singla 

Department of Physics,  

Govt. Ranbir College, Sangrur, Cell No. 9417383906 

 
6  Dr.  Baljit Singh, 

Department of Physics, Khalsa College, Bela. 
Mobile No 98149-26827 
 

 

 

PAPER B  :  VIBRATIONS AND WAVES-I   
PAPER B  :  VIBRATIONS AND WAVES-II 
                 

 

1 Dr. Manju Midha,  
Department of Physics, Govt. Mahindra College, Patiala. 
Mobile No 98723-75737 
 

2 Dr.Harvinder Singh, 
Department of Physics, Govt. Ripudaman College, Nabha. 
Mobile No 950175-8600 
 

3 Professor  Harjinder Singh Mann,  
Department of Physics, Govt. Rajindra College, Bathinda. 
Mobile No :  98157-29166 
 

4 Dr.Meera Rani,  
Department of Physics, Govt. College, Ropar. 
Mobile No : 94175-90982 
 

5 Dr. Gurdeep Singh Sekhon 
Department of Physics, Govt. College Mohali. 
Mobile No: 98882-89101 
 

6 Professor  Jatinder Singh Gill, 
Department of Physics, Govt.College, Ropar 
Mobile No 81460-22995. 
 



 

 

7 Professor Harpal Kaur, 
Department of Physics, Govt. Mohindra College, Patiala 
Mobile No : 977791-73989 
 

8 Dr. Makhan Singh 
Department of Physics, Govt. Rajindera College, Bathinda 
Mobile No. 98154-92001 
 

9 Dr.  Manjitinder Kaur, 
Department of Physics, Govt. Mohindra College, Patiala 
Mobile No 94179-76418 
 

      
 

Paper C    Electricity and Magnetism-I 
Paper C    Electricity and Magnetism-II 
 
1 Dr. Makhan Singh 

Department of Physics, Govt. Rajindera College, Bathinda 
Mobile No. 98154-92001 
 

2 Professor Ravinder  Singh,  
Department of Physics, Govt. Mohindra College, Patiala. 
Mobile No :  94170-96353 
 

3 Surinder Singla 

Department of Physics,  

Govt. Ranbir College, Sangrur,  

Cell No. 9417383906 

 
4 Professor Jatinder  Singh Gill,  

Department of Physics, Govt. College,Ropar. 
Mobile No : 8146022995 
 

5 Dr.Meera Rani, 
Department of Physics, Govt. College, Ropar 
Mobile No :  9417590982 
 

6. Dr. Lovleen  
Department of Physics, Govt. College for Women, Patiala. 
Mobile No : 98147- 15350  
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1. Mrs. Manjitinder Kaur,  

Department of Physics, Govt. Mahindra College, Patiala. Mobile: 98153 16929 
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3. Dr. Gurdeep Singh Sekhon 

Department of Physics, Govt. College, Mohali. Mobile: 988828 89101 
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6. Dr. Gurpreet Singh 

Department of Physics, DAV College Bathinda. 

 

7. Dr. Baljit Singh 
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8 Mrs. Harpal Kaur, 

Department of Physics, Govt. Mohindra College, Patiala Mobile: 977791-73989 

 

9 Mr. Inderjit Singh 

Department of Physics, Govt. College, Ropar Mobile: 98767-85054 

 

10 Mr.  Harjinder Singh Mann,  

Department of Physics, Govt. Rajindra College, Bathinda.  Mobile: 98157-29166 

 

11 Mr. Ravinder  Singh,  

Department of Physics, Govt. Mohindra College, Patiala. Mobile: 94170-96353  

 

12 Dr. Loveleen, 

Department of Physics, Govt. College for Women, Patiala. Mobile: 98147 15350 

 

13 Dr.Jagdish Singh, 

Department of Physics, Guru Teg Bahadur College, Anandpur Sahib 

 

14 Mrs. Anoop Kaur 

Department of Physics, Govt. College, Faridkot. 

 

15 Mr. Jatinder  Singh Gill,   

Department of Physics, Govt. College, Ropar. Mobile No: 81460 22995 

 

16 Dr. Manjit Singh Saini,  

Department of Physics, Govt. Mohindra College, Patiala. Mobile No: 94179 76418 

 

17 Dr.Meera Rani,  

Department of Physics, Govt. College, Ropar Mobile No: 94175 90982 

 

18 Mr. Joginder Singh Batra,  

Department of Physics, Govt.  College, Mohali. Mobile No: 98158-46609 

 

19 Dr. M.P.Singh,  

Guru Kashi College, Talwandi Sabo, Mobile No : 94170-67792 

 

20 Dr. Jaspal Singh, 

Department of Physics, Punjabi University Girls College, Mansa 

Mobile No: 94780 11059 



 

21 Dr. Tajinder Singh  

Department of Physics, Mata Gujri College, Fatehgarh Sahib. Mobile: 97819 86678 

 

22 Surinder Singla 
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