
  

Scheme of examination for B.A./B.Sc. – I, II & III (i.e. from Semester – I to VI)Scheme of examination for B.A./B.Sc. – I, II & III (i.e. from Semester – I to VI)

  Annexure-I  Annexure-I

   w.e.f w.e.f 2011-122011-12

BB..AA..//BB..SScc.  .  -  -  I  I  yyeeaar  r  ((SSeemmeesstteer  r  –  –  II)) TTiimme  e  :  :  33

HoursHours

  

BB..SScc.. BB..SScc.. BB..AA.. BB..AA..

PPaappeer  r  NNoo.  .  PPaappeer  r  NNaammee TThheeoorryy SSeessssiioonnaall TThheeoorryy

SessionalSessional

BBM  M  –  –  11111  1  AAllggeebbrraa 440  0  MMaarrkkss 110  0  MMaarrkkss 227  7  MMaarrkkss 66

MarksMarks

BBM  M  –  –  11112  2  CCaallccuulluuss 440  0  MMaarrkkss 110  0  MMaarrkkss 226  6  MMaarrkkss 77

MarksMarks

BBM  M  –  –  11113  3  SSoolliid  d  GGeeoommeettrry  y  440  0  MMaarrkkss 110  0  MMaarrkkss 227  7  MMaarrkkss 77

MarksMarks

B.A./B.Sc. B.A./B.Sc. - I - I year (Semester year (Semester – II)– II)

BB..SScc.. BB..SScc.. BB..AA.. BB..AA..

PPaappeer  r  NNoo.  .  PPaappeer  r  NNaammee TThheeoorryy SSeessssiioonnaall TThheeoorryy

SessionalSessional

BBM  M  –  –  11221  1  NNuummbbeer  r  TThheeoorryy 440  0  MMaarrkkss 110  0  MMaarrkkss 227  7  MMaarrkkss 66
MarksMarks

   And And TrigonometryTrigonometry

BBM  M  –  –  11222  2  OOrrddiinnaarry  y  440  0  MMaarrkkss 110  0  MMaarrkkss 226  6  MMaarrkkss 77MarksMarks

   Differential Differential EquationsEquations

BBM  M  –  –  11223  3  VVeeccttoor  r  CCaallccuulluuss 440  0  MMaarrkkss 110  0  MMaarrkkss 227  7  MMaarrkkss 77

MarksMarks

B.A./B.Sc. - II year (Semester – III)B.A./B.Sc. - II year (Semester – III)

  

BB..SScc.. BB..SScc.. BB..AA.. BB..AA..

PPaappeer  r  NNoo.  .  PPaappeer  r  NNaammee TThheeoorryy SSeessssiioonnaall TThheeoorryy

SessionalSessional



  

BBM  M  –  –  22331  1  AAddvvaanncceed  d  440  0  MMaarrkkss 110  0  MMaarrkkss 227  7  MMaarrkkss 66

MarksMarks
  Calculus  Calculus

BBM  M  –  –  22332  2  PPaarrttiiaal  l  DDiiffffeerreennttiiaall 440  0  MMaarrkkss 110  0  MMaarrkkss 226  6  MMaarrkkss 77
MarksMarks

  Equations  Equations

BBM  M  –  –  22333  3  SSttaattiiccss 440  0  MMaarrkkss 110  0  MMaarrkkss 227  7  MMaarrkkss 77

MarksMarks



  

B.A. /B.Sc. - II year (Semester – IV)B.A. /B.Sc. - II year (Semester – IV)

  

BB..SScc.. BB..SScc.. BB..AA.. BB..AA..

PPaappeer  r  NNoo.  .  PPaappeer  r  NNaammee TThheeoorryy SSeessssiioonnaall TThheeoorryy

SessionalSessional

BBM  M  –  –  224411 SSeeqquueennccees  s  aannd  d  SSeerriieess 440  0  MMaarrkkss 110  0  MMaarrkkss 227  7  MMaarrkkss 66
MarksMarks

BBM  M  –  –  224422 SSppeecciiaal  l  FFuunnccttiioonnss 440  0  MMaarrkkss 110  0  MMaarrkkss 226  6  MMaarrkkss 77

MarksMarks

And Integral TransformsAnd Integral Transforms

BBM M – – 224433 PPrrooggrraammmmiinng g iin n C C &&

 Numerical Methods Numerical Methods Theory 30 Marks + Practical 20 Marks, noTheory 30 Marks + Practical 20 Marks, no
Sessional (B.Sc.)Sessional (B.Sc.)

Th.-3 hrs. & P-2 hrs. Theory 20 Th.-3 hrs. & P-2 hrs. Theory 20 Marks + PracticalMarks + Practical

14 Marks, no Sessional (B.A.)14 Marks, no Sessional (B.A.)

B.A./B.Sc. – III year (Semester –V)B.A./B.Sc. – III year (Semester –V)

  

BB..SScc.. BB..SScc.. BB..AA.. BB..AA..

PPaappeer  r  NNoo.  .  PPaappeer  r  NNaammee TThheeoorryy SSeessssiioonnaall TThheeoorryy

SessionalSessional

BBM  M  –  –  335511 RReeaal  l  AAnnaallyyssiiss 440  0  MMaarrkkss 110  0  MMaarrkkss 227  7  MMaarrkkss 66

MarksMarks

BBM  M  –  –  335522 GGrroouupps  s  aannd  d  RRiinnggss 440  0  MMaarrkkss 110  0  MMaarrkkss 226  6  MMaarrkkss 77

MarksMarks

BBM M – – 335533 NNuummeerriiccaal  l  AAnnaallyyssiiss TThheeoorry y 330 0 MMaarrkks s  + + PPrraaccttiiccaal  l  220 0 MMaarrkkss,  ,  NNoo

Sessional (B.Sc.)Sessional (B.Sc.)

Th.- 3 hrs. & P-2 hrs. Theory 20 Marks + PracticalTh.- 3 hrs. & P-2 hrs. Theory 20 Marks + Practical
14 14 Marks, Marks, No No Sessional Sessional (B.A.)(B.A.)

B.A./B.Sc. – III year (Semester –VI)B.A./B.Sc. – III year (Semester –VI)

  

BB..SScc.. BB..SScc.. BB..AA.. BB..AA..

PPaappeer  r  NNoo.  .  PPaappeer  r  NNaammee TThheeoorryy SSeessssiioonnaall TThheeoorryy

SessionalSessional



  

BBM  M  –  –  336611 RReeaal  l  &  &  CCoommpplleexx 440  0  MMaarrkkss 110  0  MMaarrkkss 227  7  MMaarrkkss 66

MarksMarks

AnalysisAnalysis

BBM  M  –  –  336622 LLiinneeaar  r  AAllggeebbrraa 440  0  MMaarrkkss 110  0  MMaarrkkss 226  6  MMaarrkkss 77

MarksMarks

BBM  M  –  –  336633 DDyynnaammiiccss 440  0  MMaarrkkss 110  0  MMaarrkkss 227  7  MMaarrkkss 77
MarksMarks



  

B.A/B.Sc. B.A/B.Sc. in in MathematicsMathematics

1.1. The qualThe qualificaification for ation for admisdmission to B.sion to B.A/B.ScA/B.Sc. in Math. in Mathematiematics: A stucs: A student who hadent who hass
ssttuuddiieed d MMaatthhememaattiiccs s aas s oonne e oof f tthe he ssuubbjjeecct t aat t SSeenniioor r ScSchhooool l lleevevell

(XII/10+2/Equivalent examination thereto).(XII/10+2/Equivalent examination thereto).

2.2. SchScheme oeme of Exf Examiaminatination (Aon (Annennexurxure – Ie – I))
3.3. TeachiTeaching hours ng hours for eacfor each theory h theory paper wpaper will be ill be minimminimum six peum six periods riods per weeper week.k.

4.4. MinMinimimum two hourum two hours per week per gros per week per group wilup will be devotel be devoted for pracd for practictical clasal classesses,,
where applicable. Practical group will be formed as per university norms forwhere applicable. Practical group will be formed as per university norms for
science subjects.science subjects.

5.5. DuratDuration of ion of the exthe examinatamination for ion for each paeach paper wiper will bll be three three hourse hours..

6.6. PaPass ss pepercrcenentatage ge :: 3535% (% (agaggrgregegatate ie in an all ll ththe te thrhree ee papapepers rs of of a sa sememesesteter)r)..



  

B.A./B.Sc. – Ist Year (Semester – I)B.A./B.Sc. – Ist Year (Semester – I)

BBM  M  –  –  11111  1  :  :  AAllggeebbrraa TTiimme  e  :  :  3  3  HHoouurrss
B.Sc. B.A.B.Sc. B.A.

Theory : 40Theory : 40

Sessional : 10Sessional : 10

Theory : 27Theory : 27

Sessional : 6Sessional : 6

 Note:  Note: The examiner is requested to set nine questions in all, selecting two questionsThe examiner is requested to set nine questions in all, selecting two questions

frfrom om eaeach ch sesectctioion n and and onone e comcompupulslsorory y quequeststioion n coconsnsisistiting ng of of fifive ve papartrtssdistdistributributed over all the four sectioned over all the four sections. s. CandiCandidates are requidates are required to attempt fired to attempt fiveve

questions, selecting at least one question from each section and the compulsoryquestions, selecting at least one question from each section and the compulsory

question.question.

    Section – I Section – I

SymSymmetmetricric, , SkeSkew w sysymmemmetritric, c, HerHermimitiatian n and and skeskew w HerHermitmitian ian mamatritricesces. . EleElemenmentartaryy

Operations on matrices. Operations on matrices. Rank of a matricesRank of a matrices. Inverse of a m. Inverse of a matrix. Linear dependence andatrix. Linear dependence and
indepenindependence of dence of rows and columns of matricesrows and columns of matrices. . Row rank and Row rank and columcolumn n rank of a rank of a matrimatrix.x.

EiEigegenvnvalaluesues, , eieigegenvnvecectotors rs anand d ththe e chchararactactererisistitic c eqequatuatioion n of of a a mamatrtrixix. . MiMininimamall

 polynomial o polynomial of a f a matrix. Cayley matrix. Cayley Hamilton theorem Hamilton theorem and and its use its use in finding in finding the inverse the inverse of aof a
matrix.matrix.

 Section – II Section – II

ApApplplicicatatioions ns of of mamatrtricices es to to a a sysyststem em of of lilinenear ar (b(bototh h hohomomogegeneneouous s anand d nonon– n– 
homhomogeogeneouneous) s) equaequatitionsons. . TheTheoreorems ms on on consconsisistentency cy of of a a syssystem tem of of linlinear ear equaequatitionsons..

Unitary and Orthogonal Matrices, Bilinear and Quadratic forms.Unitary and Orthogonal Matrices, Bilinear and Quadratic forms.

 Section – I Section – IIIII

RelRelatiations ons betbetweeween n the the rooroots ts and and coecoeffifficiecients nts of of gengeneraeral l polpolynoynomiamial l equaequatiotion n in in oneone

variable. variable. Solutions Solutions of of polynomial polynomial equations having equations having conditions conditions on rooton roots. s. Common Common rootsroots

and multiple and multiple roots. roots. Transformation of Transformation of equations.equations.

 Section – I Section – IVV

 Nature  Nature of of the roots the roots of an of an equation equation Descarte’s rule Descarte’s rule of of signs. Solutions signs. Solutions of of cubic cubic equationsequations
(Cardon’s method). Biquadratic equations and their solutions.(Cardon’s method). Biquadratic equations and their solutions.

Books Recommended :Books Recommended :

1.1. H.SH.S. H. Halall al and nd S.S.R. R. KnKnigight ht : : HiHighgher er AlAlgegebrbra, a, H.H.M. M. PuPublblicicatatioions ns 19199494..

2.2. ShShananti ti NaNarrayayan an : : A A TeText xt BoBookoks s of of MaMatrtriicecess..

3.3. ChChanandrdrikika Pra Prasasad : ad : TeText xt BoBook ook on An Alglgebebra ra anand Td Theheorory oy of Ef Eququatatioionsns..

   Pothishala Pothishala Private Private Ltd., Ltd., Allahabad.Allahabad.

B.A./B.Sc. – Ist Year (Semester – I)B.A./B.Sc. – Ist Year (Semester – I)

BBM  M  –  –  11112  2  :  :  CCaallccuulluus  s  TTiimme  e  :  :  3  3  HHoouurrss
B.Sc. B.A.B.Sc. B.A.

Theory : 40Theory : 40

Sessional : 10Sessional : 10

Theory : 26Theory : 26

Sessional : 7Sessional : 7

 Note:  Note: The The examiner examiner is is requested requested to to set set nine nine questions questions in in all, all, selecting selecting two two questionsquestions

from each from each sectisection on and one and one compulcompulsory questiosory question n consiconsisting of sting of five parts distribfive parts distributed overuted over

all the fall the four sections. our sections. Candidates are Candidates are required to required to attempt five attempt five questions, selectiquestions, selecting at leastng at least

one question from one question from each section and each section and the compulsory questithe compulsory question.on.



  

 Section – I Section – I

definition of the limit of a function. Basic properties of limits, Continuousdefinition of the limit of a function. Basic properties of limits, Continuous       

fufuncnctitionons s anand d clclasassisifificacatition on of of didiscsconontitinunuititieies. s. DiDiffffererenentitiababililitity. y. SuSuccccesessisiveve

differentiation. Leibnitz theorem. Maclaurin and Taylor series expansions.differentiation. Leibnitz theorem. Maclaurin and Taylor series expansions.

 Section – I Section – III

AsAsymymptptototes es in in CaCartrtesesiaian n cocoorordidinanatetes, s, inintetersrsecectition on of of curcurve ve anand d itits s asasymymptoptotetes,s,

asymptotes in polar coordinates. Curvature, radius of curvature for Cartesian curves,asymptotes in polar coordinates. Curvature, radius of curvature for Cartesian curves,
 parametric curves,  parametric curves, polar curves. polar curves. Newton’s method. Newton’s method. Radius of Radius of curvature for curvature for pedal curves.pedal curves.

Tangential polar equations. Tangential polar equations. Centre of curvature. Centre of curvature. Circle of curvatCircle of curvature. ure. Chord of curvaturChord of curvature,e,

evolutes. Tests fevolutes. Tests for concavity and convexityor concavity and convexity. Points of i. Points of inflexion. Multiple pointnflexion. Multiple points. s. Cusps,Cusps,
nodes & conjugate nodes & conjugate points. points. Type of Type of cusps.cusps.

 Section – I Section – IIIII

Tracing of curves in Cartesian, parametric and polar co-ordinates. Reduction formulae.Tracing of curves in Cartesian, parametric and polar co-ordinates. Reduction formulae.
Rectification, intrinsic equations of curve.Rectification, intrinsic equations of curve.

 Section – I Section – IVV

Quardrature (area)Sectorial area. Area bounded by closed curves. Volumes and surfacesQuardrature (area)Sectorial area. Area bounded by closed curves. Volumes and surfaces
of solids of of solids of revolution. revolution. Theorems of Theorems of Pappu’s and Guilden.Pappu’s and Guilden.

Books Recommended :Books Recommended :

1.1. DiDiffffererenentitial al anand Id Intntegegraral Cl Calalcucululus : s : ShShananti ti NaNararayyanan..
2.2. MuMurrrray Ray R. Sp. Spieiegegel : Thl : Theoeory ary and Pnd Proroblblemems of Ads of Advavancnced Ced Calalcucululus. Ss. Schchauaun’n’ss

Outline series. Schaum Publishing Co., New York.Outline series. Schaum Publishing Co., New York.

3.3. N. PN. Pisiskukunov nov : D: Dififfefererentntiaial anl and ind intetegrgral Cal Calalcucululus. Ps. Peaceace Pue Publblisisherhers, Ms, Mososcocow.w.
4.4. GorGorakakh Prh Prasasad : ad : DiDiffffererenentitial Cal Calalcucululus. Ps. Potothihishshasasla Pla Pvtvt. Lt. Ltd.d., Al, Allalahabhabadad..

5.5. GorGorakakh Ph Prarasasad : d : InIntetegrgral al CaCalclcululusus. P. Potothihishshalala Pa Pvtvt. L. Ltdtd., ., AlAllalahahababad.d.



  

B.A./B.Sc. B.A./B.Sc. – Ist – Ist Year (Semester Year (Semester – I)– I)

BM – 113 : Solid GeometryBM – 113 : Solid Geometry

Time : 3 HoursTime : 3 Hours
B.Sc. B.A.B.Sc. B.A.

Theory : 40Theory : 40

Sessional : 10Sessional : 10

Theory : 27Theory : 27

Sessional : 7Sessional : 7

Note: Note: The examiner is The examiner is requested to set nine requested to set nine questions in all, selecting twoquestions in all, selecting two
questions from each section and one compulsory question consisting of fivequestions from each section and one compulsory question consisting of five

parts distributed over parts distributed over all the four all the four sections. sections. Candidates are required Candidates are required toto

attempt five questions, selecting at least one question from each section andattempt five questions, selecting at least one question from each section and

the compulsory question.the compulsory question.

 Section  Section – I– I

General equation of second degree. Tracing of conics. Tangent at any point to the conic,General equation of second degree. Tracing of conics. Tangent at any point to the conic,

chord of contact, pole of line to the conic, director circle of conic. System of conics.chord of contact, pole of line to the conic, director circle of conic. System of conics.

Confocal conics. Polar equation of a conic, tangent and normal to the conic.Confocal conics. Polar equation of a conic, tangent and normal to the conic.

 Section – I Section – II I 

Sphere: Plane section of a sphere. Sphere through a given circle. Intersection of twoSphere: Plane section of a sphere. Sphere through a given circle. Intersection of two

spheres, radical plane of two spheres. Co-oxal system of spheresspheres, radical plane of two spheres. Co-oxal system of spheres

Cones. Cones. Right circular Right circular cone, enveloping cone cone, enveloping cone and reciprocal cone.and reciprocal cone.

Cylinder: Right circular cylinder and enveloping cCylinder: Right circular cylinder and enveloping cylinder.ylinder.

 Section – I Section – IIIII

Central Conicoids: Central Conicoids: Equation of tangent plane. DiEquation of tangent plane. Director sphere. Normrector sphere. Normal to the conicoids.al to the conicoids.

Polar plane of a point. Enveloping cone of a coincoid. Enveloping cylinder of a coincoid.Polar plane of a point. Enveloping cone of a coincoid. Enveloping cylinder of a coincoid.

 Section – I Section – IVV

Paraboloids: Circular section, Plane sections of conicoids.Paraboloids: Circular section, Plane sections of conicoids.

Generating lines. Confocal conicoid. Reduction of second degree equations.Generating lines. Confocal conicoid. Reduction of second degree equations.

B.A./B.Sc. – Ist Year (Semester – II )B.A./B.Sc. – Ist Year (Semester – II )

BM – BM – 121 121 : Number : Number Theory and Theory and TrigonometryTrigonometry

Time : 3 HoursTime : 3 Hours
B.Sc. B.A.B.Sc. B.A.

Theory : 40Theory : 40

Sessional : 10Sessional : 10

Theory : 27Theory : 27

Sessional : 6Sessional : 6

 Note:  Note: The examiner is requested to set nine questions in all, selecting two questions fromThe examiner is requested to set nine questions in all, selecting two questions from

each section and one comeach section and one compulsory question consistipulsory question consisting of five part ng of five part distributed distributed over all theover all the



  

four sectifour sections. ons. CandidCandidates are requireates are required to d to attemattempt five questionpt five questions, selectis, selecting at ng at least oneleast one

question question from from each secteach section and ion and the the compulsory compulsory question.question.

 Section – I Section – I

Divisibility, G.C.D.(greatest common divisors), L.C.M.(least common multiple)Divisibility, G.C.D.(greatest common divisors), L.C.M.(least common multiple)

Primes, Fundamental Theorem of Arithemetic. Linear Congruences, Fermat’s theorem.Primes, Fundamental Theorem of Arithemetic. Linear Congruences, Fermat’s theorem.

Wilson’s theorem and its converse. Linear Diophanatine equations in Wilson’s theorem and its converse. Linear Diophanatine equations in two variablestwo variables Section – I Section – III

ComCompletplete rese residuidue sye systestem and rm and reduceduced reed residsidue syue syststem moem moduldulo m. Euo m. Euler ler funfunctictionon   

EulerEuler’s generali’s generalization of Fermatzation of Fermat’s theorem’s theorem. Chinese Remain. Chinese Remainder Theorem. der Theorem. QuadratQuadraticic

residues. Legendre symbols. Lemma of Gauss; Gauss reciprocity law. Greatest integerresidues. Legendre symbols. Lemma of Gauss; Gauss reciprocity law. Greatest integer

function [x]. function [x]. The number of divisors The number of divisors and the sum of divisand the sum of divisors of a natural numors of a natural number n (Theber n (The

functions d(n) andfunctions d(n) and σσ(n)). Moebius function and Moebius inversion formula.(n)). Moebius function and Moebius inversion formula.

 Section  Section - III- III

De Moivre’De Moivre’s Theorem and its Applicatis Theorem and its Applications. ons. ExpansExpansion of trigonomeion of trigonometricatrical functionsl functions..

Direct Direct circular and hyperbolicircular and hyperbolic functions and their c functions and their properties.properties.

   Section Section – – IVIV

InversInverse circular and hyperbolie circular and hyperbolic functions and their propertc functions and their properties. ies. LogariLogarithm of a thm of a complcomplexex

quantity. Gregory’s series. Summation of Trigonometry seriesquantity. Gregory’s series. Summation of Trigonometry series  



  

Books Recommended :Books Recommended :

1.1. S.L. LoS.L. Loney : Plney : Plane Triane Trigonomegonometry Partry Part – II, Mt – II, Macmilacmillan and Clan and Companyompany, London., London.

2.2. R.SR.S. Verm. Verma and K.S. Sukla and K.S. Sukla : a : TexText Book on Trigt Book on Trigonomonometretry, Pothy, Pothishishala Pvtala Pvt. Ltd.. Ltd.

Allahabad.Allahabad.

3.3. Ivan NiIvan Ninen and Hnen and H.S. Zuc.S. Zuckermakerman. An Intrn. An Introductioduction to the Ton to the Theory of heory of NumberNumbers.s.



  

B.A./B.Sc. – Ist Year (Semester – II )B.A./B.Sc. – Ist Year (Semester – II )

BM BM – – 122 122 : : Ordinary Ordinary Differential EquationsDifferential Equations

Time : 3 HoursTime : 3 Hours
B.Sc. B.A.B.Sc. B.A.

Theory : 40Theory : 40

Sessional : 10Sessional : 10

Theory : 26Theory : 26

Sessional : 7Sessional : 7

  

 Note:  Note: The examiner The examiner is requested to is requested to set nine questions set nine questions in all, selecting in all, selecting two question fromtwo question from
each each sectisection and onon and one compe compulsory ulsory questquestion conion consistsisting of ing of five pafive parts rts distdistributributed over ed over allall

the four sections. the four sections. Candidates are required to Candidates are required to attempt five questiattempt five questions, selecting at lons, selecting at least oneeast one

question from each section and the compulsory question.question from each section and the compulsory question.
  

 Section – I Section – I

Geometrical meaning of a differential equation. Exact differential equations, integratingGeometrical meaning of a differential equation. Exact differential equations, integrating
factors. First order higher degree equations solvable for x,y,p Lagrange’s equations,factors. First order higher degree equations solvable for x,y,p Lagrange’s equations,

Clairaut’s equations. Equation reducible to Clairaut’s form. Singular solutions.Clairaut’s equations. Equation reducible to Clairaut’s form. Singular solutions.

 Section – I Section – III

OrthogOrthogonal onal trajetrajectorictories: es: in in CarteCartesian sian coordicoordinates and nates and polar coordinatpolar coordinates. es. Self orthogonalSelf orthogonal

family of curves.. family of curves.. Linear differential Linear differential equations with constequations with constant coefficients. Homant coefficients. Homogeneousogeneouslinear ordinary differential equations. Equations reducible to homogeneouslinear ordinary differential equations. Equations reducible to homogeneous

 Section – I Section – IIIII

Linear differential equations of second order: Reduction to normal form. TransformationLinear differential equations of second order: Reduction to normal form. Transformation

of the equation by changing the dependent variable/ the independent variable. Solution byof the equation by changing the dependent variable/ the independent variable. Solution by
operators of non-homogeneous linear differential equations. Reduction of order of aoperators of non-homogeneous linear differential equations. Reduction of order of a

diffedifferentirential equatioal equation. Method of variatn. Method of variations of parameions of parametersters. . Method of undetMethod of undetermierminedned

coefficients.coefficients.

 Section – IV Section – IV

OrdOrdinainary ry simsimultultaneoaneous us difdifferferentential ial equaequatitionsons. . SolSolutiution on of of simsimultultaneaneous ous difdifferferententialial

equations involving operators x (d/dx) or t (d/dt) etc. Simultaneous equation of the formequations involving operators x (d/dx) or t (d/dt) etc. Simultaneous equation of the form
dx/P = dy/Q = dz/R. Total differential equations. Condition for Pdx + Qdy +Rdz = 0 to bedx/P = dy/Q = dz/R. Total differential equations. Condition for Pdx + Qdy +Rdz = 0 to be

exact. Generaexact. General method of solving Pdx + l method of solving Pdx + Qdy + Qdy + Rdz = Rdz = 0 by 0 by takintaking one g one variavariable constantble constant..
Method of auxiliary equations.Method of auxiliary equations.



  

Books Recommended :Books Recommended :

11.. DD.A.A. . MMuurrrray ay : : IInnttrroodduuccttoorry y CCoouurrsse e iin n DDiiffffeerreennttiiaal l EEqquuatatiioonsns. . OOrriieenntt
Longaman (India) . 1967Longaman (India) . 1967

2.2. A.RA.R.Fo.Forsrsytyth : A Th : A Trereatatisise on e on DiDiffffererenentitial Eal Eququatatioionsns, Ma, Machchmimillllan aan and Cnd Co. Lo. Ltdtd..

LondonLondon

3.3. E.E.A. CA. Cododiningtgton : on : InIntrtrododucuctition ton to Do Dififfefererentntiaial El Eququatatioionsns..

4.4. S.S.L.L.RoRossss: : DiDiffffererenentitial al EqEquauatitionons, s, JoJohn hn WiWileley & y & SoSonsns55.. BB..RRaai i  & & DD..PP. . CChhaauuddhhaarry y : :  OOrrddiinnaarry y DDiiffffeerreennttiiaal l  EEqquuaattiioonnss; ;  NNaarroossaa,,

Publishing House Pvt. Ltd.Publishing House Pvt. Ltd.



  

B.A./B.Sc. – Ist Year (Semester – II )B.A./B.Sc. – Ist Year (Semester – II )

BM – BM – 123 123 : V: Vector Calculusector Calculus

Time : 3 HoursTime : 3 Hours
B.Sc. B.A.B.Sc. B.A.

Theory : 40Theory : 40

Sessional : 10Sessional : 10

Theory : 27Theory : 27

Sessional : 7Sessional : 7

  

 Note:  Note: The The examiner examiner is is requested requested to to set set nine nine questions questions in in all, all, selecting selecting two two questionsquestions

from each section and one comfrom each section and one compulsory question consisting pulsory question consisting of five parts of five parts distributed overdistributed over

all the four sections. all the four sections. Candidates are required to attemCandidates are required to attempt five questions, selectipt five questions, selecting at leastng at least

one question from one question from each section and each section and the compulsory questithe compulsory question.on.

 Section  Section – I – I 

Scalar and vector product of three vectors, product of four vectors. Reciprocal vectors.Scalar and vector product of three vectors, product of four vectors. Reciprocal vectors.

VectVector or difdifferferententiatiation ion ScaScalar lar ValValued ued poipoint nt funfunctictionsons, , vecvector tor valvalued ued poipoint nt funfunctictionsons,,

derivative along derivative along a curve, a curve, directional derivatdirectional derivativesives

 Section – I Section – III

GradieGradient nt of of a sa scalar calar point point functifunction, on, geometgeometrical rical interinterpretatpretation ion of of grad grad , c, charactharacter oer offgradiegradient as a nt as a point funcpoint function. tion. DiverDivergence and curl of vector point functigence and curl of vector point function, characteon, characters ofrs of

DivDiv    f  f  


 and Curl and Curl  f   f  


 as  as point function, exampoint function, examples. ples. Gradient, divergence and Gradient, divergence and curl of curl of sumssums

and product and their and product and their related vector identitrelated vector identities. ies. Laplacian operator.Laplacian operator.

 Section – I Section – III II 

OrthogOrthogonal onal curvicurvilinear coordinatelinear coordinates s ConditConditions ions for for orthoorthogonaligonality ty fundamfundamental ental triatriad d ofof

mutually orthogonal unit mutually orthogonal unit vectors. vectors. Gradient, Divergence, Curl Gradient, Divergence, Curl and Laplacian operators iand Laplacian operators inn

terms of orthogonal curvilinear coordinates, Cylindrical co-ordinates and Spherical co-terms of orthogonal curvilinear coordinates, Cylindrical co-ordinates and Spherical co-

ordinates.ordinates.

 Section – I Section – IV V 

Vector integration; Line integral, Surface integral, Volume integralVector integration; Line integral, Surface integral, Volume integral

Theorems of Gauss, Green & Stokes and Theorems of Gauss, Green & Stokes and problems based on these theorms.problems based on these theorms.



  

Books Recommended:Books Recommended:

1.1. MuMurrrrarary R. Sy R. Spipiegegal : Tal : Theheorory any and Prd Proboblelems oms of Adf Advavancnced Ced Calalcucululus, Ss, Schchauaumm
Publishing Company, New York.Publishing Company, New York.

2.2. MuMurrrrarary R. Spy R. Spieiegagal : Vecl : Vectotor Anar Analylysisis, Scs, Schahaum Pum Pubublilisgsghihing Cong Compmpananyy, New, New

York.York.

3.3. N. SaN. Sararan and Sn and S.N.N. NI. NIgagamm. Int. Introroduductctioion to Ven to Vectctor Anor Analalyysisis, Pos, Poththisishahala Pvla Pvt.t.

Ltd., Allahabad.Ltd., Allahabad.4.4. ShShananti Nti Nararayayna : A Tena : A Text Bxt Booook of Vk of Vececttor Cor Calalcucullusus. S. Ch. S. Chanand & Co.d & Co., Ne, Neww

Delhi.Delhi.



  

B.A./B.Sc. - IInd Year (Semester-III)B.A./B.Sc. - IInd Year (Semester-III)

BM BM -231 -231 :: Advanced CalculusAdvanced Calculus  
Time : 3 HoursTime : 3 Hours

B.Sc. B.A.B.Sc. B.A.

Theory : 40Theory : 40

Sessional : 10Sessional : 10

Theory : 27Theory : 27

Sessional : 6Sessional : 6

Note: TNote: The examiner is requested to set nine questions in all, selecting two questions fromhe examiner is requested to set nine questions in all, selecting two questions from

each section and one compulsory question consisting of five or six parts distributed overeach section and one compulsory question consisting of five or six parts distributed over

all the four sall the four sections. ections. Candidates are required to Candidates are required to attempt five questiattempt five questions in all, selons in all, selecting atecting at

least one question form each section least one question form each section and the compulsory question.and the compulsory question.

SECTION-ISECTION-I

ConContitinuinuityty, , SeSeququententiaial l CoContntininuiuityty, , prpropoperertities es of of cocontntininuouous us fufuncnctitionons, s, UniUnifoformrm

contincontinuityuity, chain rule of , chain rule of diffedifferentirentiabiliability. ty. Mean value theoreMean value theorems; Rollems; Rolle’s Theorem and’s Theorem and

Lagrange’s mean value theorem and their geometrical interpretations. Taylor’s TheoremLagrange’s mean value theorem and their geometrical interpretations. Taylor’s Theorem
with various forms of remainders, Darboux intermediate value theorem for derivatives,with various forms of remainders, Darboux intermediate value theorem for derivatives,

Indeterminate forms.Indeterminate forms.

SECTION-IISECTION-II
LimiLimit and t and conticontinuity of real valued functionnuity of real valued functions of s of two variabltwo variables. es. PartiPartial differal differentiatentiation.ion.
Total DiffTotal Differentierentials; Compals; Composite functosite functions & implicions & implicit functiit functions. ons. Change of variabChange of variables.les.

Homogenous functions & Euler’s theorem on homogeneous functions. Taylor’s theoremHomogenous functions & Euler’s theorem on homogeneous functions. Taylor’s theorem

for functions of two variables.for functions of two variables.

SECTION-IIISECTION-III

DifDifferferententiabiabiliility ty of real of real valvalued functued functionions s of of two varitwo variablables. es. SchSchwarwarz z and Young’and Young’ss

thetheoreorem. m. ImImpliplicit fucit functnction thion theoreorem. em. MaxiMaximama, Mini, Minima and sama and saddlddle pointe points of twos of two
variables. variables. Lagrange’s method Lagrange’s method of multof multipliers.ipliers.

SECTION-IVSECTION-IV

Curves: Tangents, Principal normals, Binormals, Serret-Frenet formulae. Locus of theCurves: Tangents, Principal normals, Binormals, Serret-Frenet formulae. Locus of the

cencentrtre e of of curcurvavatuturere, , SphSpherericical al cucurvrvataturure, e, LoLocus cus of of cecentntre re of of SpSpheheriricacal l cucurvrvataturure,e,
Involutes, evolutes, Bertrand Curves. Surfaces: Tangent planes, one parameter family ofInvolutes, evolutes, Bertrand Curves. Surfaces: Tangent planes, one parameter family of

surfaces, Envelopes.surfaces, Envelopes.



  

Books Recommended:Books Recommended:

1.1. C.E. WeaC.E. Weatherbtherburn : Difurn : Differenferential Geotial Geometrmetry of three diy of three dimensimensions, Radhe Puons, Radhe Publisblishinghing

House, CalcuttaHouse, Calcutta

2.2. GabriGabriel el KlaumKlaumber : ber : MathemMathematical atical analyanalysis, Msis, Mrcel rcel DekkarDekkar, Inc., , Inc., New YoNew York, 197rk, 19755

3.3. R.RR.R. Gol. Goldberdberg : Real Ag : Real Analynalysissis, Oxfo, Oxford rd & I.B& I.B.H. P.H. Publublishishing Cing Co., No., New Deew Delhilhi,,

19701970

4.4. Gorakh PGorakh Prasad : Drasad : Differifferential Cential Calculalculus, Pothus, Pothishalishala Pvt. Ltda Pvt. Ltd., Allah., Allahabadabad

5.5. S.C. MaS.C. Malik : Mlik : Mathemathematical Aatical Analynalysis, Wsis, Wiley Easiley Eastern Ltern Ltd., Altd., Allahabalahabad.d.

6.6. Shanti Shanti NarayNarayan : A Coan : A Course iurse in Mathen Mathemticmtical Analyal Analysis, S.sis, S.Chand aChand and compnd company, Newany, New

DelhiDelhi

7.7. MuMurrrrayay, , R. SpieR. Spiegel : gel : ThTheoreory y anand d PrProboblelems of ms of AdAdvavancenced d CaCalclcululusus, , ScSchahaumum

Publishing co., New York Publishing co., New York 



  

B.A.B.A. /B.Sc.  /B.Sc. - IInd - IInd Year (Semester-Year (Semester-III)III)

BM -232 :BM -232 :   Partial Differential EquationsPartial Differential Equations  

Time : 3 HoursTime : 3 Hours
B.Sc. B.A.B.Sc. B.A.

Theory : 40Theory : 40

Sessional : 10Sessional : 10

Theory : 26Theory : 26

Sessional : 7Sessional : 7

NotNote:e: The examiThe examiner is ner is reqrequesuested to ted to setset nine questionsnine questions  in all, selecting two questions in all, selecting two questions

frfrom om eaeach ch ssececttiion on anandd one one comcompulpulsory sory quequestiostionn   coconsnsisistiting ng of of fifive ve or or sisix x parpartsts
distrdistributed over all the four secibuted over all the four sectionstions. . CandidCandidates are requiates are required to attemptred to attempt five five questionquestionss

in all, selectingin all, selecting at least one questionat least one question form each section and the  form each section and the compulsory question.compulsory question.

SECTION-ISECTION-I

Partial differential equations: Formation, order and degree, Linear and Non-Linear PartialPartial differential equations: Formation, order and degree, Linear and Non-Linear Partial

differential equations of the first order: Complete solution, singular solution, Generaldifferential equations of the first order: Complete solution, singular solution, General

solutsolution, Solution of ion, Solution of LagranLagrange’s linear ge’s linear equatiequations, Charpit’s general method ons, Charpit’s general method of solution.of solution.
Compatible systems of first order equations, Jacobi’s method.Compatible systems of first order equations, Jacobi’s method.

  SECTION-II  SECTION-II

Linear partial differential equations of second and higher orders, Linear and non-linearLinear partial differential equations of second and higher orders, Linear and non-linear

homhomogeogeniounious s and and non-non-homhomogenogeniouious s equaequatiotions ns witwith h consconstantant t co-co-effefficiicientents, s, ParPartiatiall
difdifferferentential ial equteqution ion witwith h varvariabiable le co-co-effefficiicientents s redreduciucible ble to to equaequatitions ons witwith h conconstastantnt

coefficients, their complimentary functions and particular Integrals, Equations reduciblecoefficients, their complimentary functions and particular Integrals, Equations reducible

to linear equations with constant co-efficients.to linear equations with constant co-efficients.

SECTION-IIISECTION-III

ClaClassissificficatiation on of of lilinear near parpartiatial l difdifferferentential ial equaequatitions ons of of secsecond ond ordorder, er, HypHyperberboliolic,c,

 parabolic and elliptic types, Reduction of second order linear partial differential equations parabolic and elliptic types, Reduction of second order linear partial differential equations
to Canonical (Normal) forms and their solutions, Solution of linear hyperbolic equations,to Canonical (Normal) forms and their solutions, Solution of linear hyperbolic equations,

Monge’s method for partial differential equations of second order.Monge’s method for partial differential equations of second order.

SECTION-IVSECTION-IV

CaucCauchy’hy’s s proprobleblem m for second for second ordorder er parpartiatial l difdifferferentential equatiial equationsons, , ChaCharacracterterististicic

equations and characteristic curves of second order partial differential equation, Methodequations and characteristic curves of second order partial differential equation, Method

of separation of variables: Solution of Laplace’s equation, Wave equation (one and twoof separation of variables: Solution of Laplace’s equation, Wave equation (one and two
dimdimensensionions), s), DifDiffusfusion ion (He(Heat) at) equaequatiotion n (on(one e and and two two dimdimensensionion) ) in in CarCartestesian ian Co-Co-

ordinate system.ordinate system.



  

Books Recommended:Books Recommended:

1.1. D.AD.A.Mu.Murrarray: y: IntIntrodroductuctory Coursory Course e on on DifDifferferentential Equatial Equationions, s, OriOrient Longment Longman,an,

(India), 1967(India), 1967

2.2. ErwErwin in KreKreyszyszing ing : : AdvAdvancanced ed EngEngineineeriering ng MaMathethematmaticics, s, JohJohn n WiWiley ley &&

Sons, Inc., New York, 1999Sons, Inc., New York, 1999

3.3. A.R. Forsyth : A Treatise on Differential Equations, Macmillan and Co.A.R. Forsyth : A Treatise on Differential Equations, Macmillan and Co.
Ltd.Ltd.

4.4. Ian N.Sneddon Ian N.Sneddon : Elements : Elements of of Partial DPartial Differential Eifferential Equations, McGquations, McGraw Hillraw Hill

Book Company, 1988Book Company, 1988

5.5. Frank Ayres : Theory and Frank Ayres : Theory and Problems of Differential Equations, McGraw HillProblems of Differential Equations, McGraw Hill

Book Company, 1972Book Company, 1972

6.6. J.N. Sharma & Kehar Singh J.N. Sharma & Kehar Singh : Partial Differential Equations: Partial Differential Equations



  

B.A.B.A. /B.Sc.  /B.Sc. - IInd - IInd Year (Semester-Year (Semester-III)III)

BM BM -233 -233 :: StaticsStatics  
Time : 3 HoursTime : 3 Hours

B.Sc. B.A.B.Sc. B.A.

Theory : 40Theory : 40

Sessional : 10Sessional : 10

Theory : 27Theory : 27

Sessional : 7Sessional : 7

NotNote:e: The examiThe examiner is ner is reqrequesuested to ted to setset nine questionsnine questions  in all, selecting two questions in all, selecting two questions
frfrom om eaeach ch ssececttiion on anandd one one comcompulpulsory sory quequestiostionn   coconsnsisistiting ng of of fifive ve or or sisix x parpartsts

distrdistributed over all the four secibuted over all the four sectionstions. . CandidCandidates are requiates are required to attemptred to attempt five five questionquestionss

in allin all, selecting, selecting at least one questionat least one question form each section and the compulsory question. form each section and the compulsory question.

SECTION-ISECTION-I

Composition and resolution of forces. Parallel forces. Moments and Couples.Composition and resolution of forces. Parallel forces. Moments and Couples.

SECTION-IISECTION-II

Analytical conditions of equilibrium of coplanar forces. Friction. Centre of Gravity.Analytical conditions of equilibrium of coplanar forces. Friction. Centre of Gravity.

SECTION-IIISECTION-III

Virtual work. Forces in three dimensions. Poinsots central axis.Virtual work. Forces in three dimensions. Poinsots central axis.

SECTION-IVSECTION-IV

Wrenches. Null lines and planes. Stable Wrenches. Null lines and planes. Stable and unstable equilibrium.and unstable equilibrium.

Books Recommended:Books Recommended:

1.1. S.LS.L. Lone. Loney : Staty : Staticsics, Macm, Macmillillan Coman Companypany, Londo, Londonn

2.2. R.S. VeR.S. Verma : A Trma : A Text Book ext Book on Staton Statics, Potics, Pothishahishala Pvt. Lla Pvt. Ltd., Altd., Allahabalahabadd



  

B.A./B.Sc. - IInd Year (Semester – IV)B.A./B.Sc. - IInd Year (Semester – IV)

BM -241 :BM -241 : SEQUENCES AND SERIESSEQUENCES AND SERIES  
Time : 3 HoursTime : 3 Hours

B.Sc. B.A.B.Sc. B.A.

Theory : 40Theory : 40

Sessional : 10Sessional : 10

Theory : 27Theory : 27

Sessional : 6Sessional : 6

  

Note: TNote: The examihe examiner is ner is reqrequesuested to ted to setset nine questionsnine questions in all, selecting two questions in all, selecting two questions
frfrom om eaeach ch ssececttiion on anandd one one comcompulpulsory sory quequestiostionn   coconsnsisistiting ng of of fifive ve or or sisix x parpartsts

distrdistributed over all the four secibuted over all the four sectionstions. . CandidCandidates are requiates are required to attemptred to attempt five five questionquestionss

in allin all, selecting, selecting at least one questionat least one question form each section and the compulsory question. form each section and the compulsory question.

  SECTION-I  SECTION-I

Boundedness of the set of real numbers; least upper bound, greatest lower bound of a set,Boundedness of the set of real numbers; least upper bound, greatest lower bound of a set,

neighborhoods, interior points, isolated points, limit points, open sets, closed set, interiorneighborhoods, interior points, isolated points, limit points, open sets, closed set, interior

of a of a setset, , cloclosursure e of a of a set in real numbeset in real numbers and rs and thetheir propeir propertirties. es. BolBolzanozano-We-Weiesiestratrassss
theorem, Open covers, Compact sets and theorem, Open covers, Compact sets and Heine-Borel Theorem.Heine-Borel Theorem.

SECTION-IISECTION-II

SequSequenceence: : ReaReal l SequSequencences es and and thetheir ir conconververgengence, ce, TheTheorem orem on on limlimitits s of of seqsequencuence,e,
Bounded and monotonic sequences, Cauchy’s sequence, Cauchy general principle ofBounded and monotonic sequences, Cauchy’s sequence, Cauchy general principle of

convergence, Subsequences, Subsequential limits.convergence, Subsequences, Subsequential limits.

InfInfiniinite te serseriesies: : ConvConvergergencence e and and divdivergergence ence of of InfInfiniinite te SerSeriesies, , ComComparparisoison n TesTests ts ofof
 positive  positive terms terms Infinite Infinite series, series, Cauchy’s Cauchy’s general general principle principle of of Convergence Convergence of of series,series,

Convergence and divergence Convergence and divergence of geometric series, Hyper Harmonic series or p-series.of geometric series, Hyper Harmonic series or p-series.

SECTION-IIISECTION-III

Infinite series: D-Alembert’s ratio test, Raabe’s test, Logarithmic test, de Morgan andInfinite series: D-Alembert’s ratio test, Raabe’s test, Logarithmic test, de Morgan and
Bertrand’s test, Cauchy’s Nth root test, Gauss Test, Cauchy’s integral test, Cauchy’sBertrand’s test, Cauchy’s Nth root test, Gauss Test, Cauchy’s integral test, Cauchy’s

condensation test.condensation test.

SECTION-IVSECTION-IV

Alternating series, Leibnitz’s test, absolute and conditional convergence, Arbitrary series:Alternating series, Leibnitz’s test, absolute and conditional convergence, Arbitrary series:

abel’s lemma, Abel’s test, Dirichletabel’s lemma, Abel’s test, Dirichlet’s test, ’s test, InserInsertion and tion and removremoval al of parenthesiof parenthesis, s, re-re-

arrarrangeangemenment t of of terterms ms in in a a serseriesies, , DirDirichichletlet’s ’s thetheoremorem, , RieRiemanmann’s n’s Re-Re-arrarrangangemeementnt
thetheoreorem, m, PriPringsngsheiheim’m’s s thetheoreorem m (st(stateatemenment t onlonly)y), , MulMultitipliplicatcation ion of of serseriesies, , CauCauchychy

 product  product of of series, series, (definitions (definitions and and examples examples only) only) Convergence Convergence and and absoluteabsoluteconvergence of infinite products.convergence of infinite products.



  

Books Recommended:Books Recommended:

1.1. R.RR.R. Gol. Goldberdberg : Real Ag : Real Analynalysissis, Oxfo, Oxford rd & I.B& I.B.H. P.H. Publublishishing Cing Co., No., New Deew Delhilhi,,

19701970

2.2. S.C. MaS.C. Malik : Mlik : Mathemathematical Aatical Analynalysis, Wsis, Wiley Easiley Eastern Ltern Ltd., Altd., Allahabalahabad.d.

3.3. ShaShanti Narnti Narayaayan n : A : A CouCourse in Mathrse in Mathemaematitical Analcal Analysysis, S.Cis, S.Chand and comhand and companypany,,

 New Delhi New Delhi

4.4. MuMurrrrayay, , R. SpieR. Spiegel : gel : ThTheoreory y anand d PrProboblelems of ms of AdAdvavancenced d CaCalclcululusus, , ScSchahaumum

Publishing co., New York Publishing co., New York 

5.5. T.MT.M. . ApoApostostol: Matheml: Mathematiatical Analycal Analysissis, , NarNarosa Publiosa Publishishing ng HousHouse, New e, New DelDelhi,hi,

19851985

6.6. Earl DEarl D. Rainv. Rainvilleille, Infin, Infinite Serite Series, Ties, The Macmhe Macmillan Coillan Co., New Y., New York ork 



  

B.A.B.A. /B.Sc.  /B.Sc. - IInd Yea- IInd Year (Semesr (Semester – IV)ter – IV)

BM -242BM -242   :: Special Functions And Integral TransformsSpecial Functions And Integral Transforms  
Time : 3 HoursTime : 3 Hours

B.Sc. B.A.B.Sc. B.A.

Theory : 40Theory : 40

Sessional : 10Sessional : 10

Theory : 26Theory : 26

Sessional : 7Sessional : 7

NotNote:e: The examiThe examiner is ner is reqrequesuested to ted to setset nine questionsnine questions  in all, selecting two questions in all, selecting two questions
frfrom om eaeach ch ssececttiion on anandd one one comcompulpulsory sory quequestiostionn   coconsnsisistiting ng of of fifive ve or or sisix x parpartsts

distrdistributed over all the four secibuted over all the four sectionstions. . CandidCandidates are requiates are required to attemptred to attempt five five questionquestionss

in allin all, selecting, selecting at least one questionat least one question form each section and the compulsory question. form each section and the compulsory question.
   SECTION-ISECTION-I

Series solutSeries solution of ion of diffedifferentirential al equatiequations ons – – Power series method, DefinitPower series method, Definitions of ions of Beta andBeta and

Gamma functions. Bessel equation and its solution: Bessel functions and their properties-Gamma functions. Bessel equation and its solution: Bessel functions and their properties-

Convergence, recurrence, Relations and generating functions, Orthogonality of BesselConvergence, recurrence, Relations and generating functions, Orthogonality of Bessel
functions.functions.

SECTION-IISECTION-II

Legendre Legendre and Hermite and Hermite differentials differentials equations and equations and their stheir solutions: olutions: Legendre and Legendre and HermiteHermite
fufuncnctitions ons and and ththeieir r prpropeopertrtieies-s-ReRecucurrrrenence ce ReRelalatitionons s and and gegenerneratatining g fufuncnctitionons.s.

Orhogonality of Legendre and Hermite polynomials. Rodrigues’ Formula for Legendre &Orhogonality of Legendre and Hermite polynomials. Rodrigues’ Formula for Legendre &

Hermite Polynomials, Laplace Integral Representation of Legendre polynomial.Hermite Polynomials, Laplace Integral Representation of Legendre polynomial.

SECTION-IIISECTION-III

Laplace Transforms – Existence theorem for Laplace transforms, Linearity of the LaplaceLaplace Transforms – Existence theorem for Laplace transforms, Linearity of the Laplace

trtransansfoformrms, s, ShShififtiting ng ththeoreoremems, s, LaLaplplace ace trtranansfsfororms ms of of dederirivavatitiveves s and and inintetegrgralals,s,

DiffeDifferentirentiation ation and and integintegratiration on of of LaplacLaplace e transtransformforms, s, ConvolConvolution theorem, ution theorem, InverInversese
Laplace transforms, convolution theorem, Inverse Laplace transforms of derivatives andLaplace transforms, convolution theorem, Inverse Laplace transforms of derivatives and

integrals, solution of ordinary differential equations using Laplace transform.integrals, solution of ordinary differential equations using Laplace transform.

   SECTION-IVSECTION-IV

FouFourierier r tratransnsforformsms: : LinLinearearitity y proproperperty, ty, ShiShiftifting, ng, ModModululatiation, on, ConConvolvolutiutionon

Theorem, Fourier Transform of Derivatives, Relations between Fourier transformTheorem, Fourier Transform of Derivatives, Relations between Fourier transform

and and LaplLaplace ace transtransform, Parsevaform, Parseval’s l’s identidentity ity for for FouriFourier er trantransformsforms, s, solutsolution ion ofof

differential Equations using Fourier Transforms.differential Equations using Fourier Transforms.



  

Books Recommended:Books Recommended:

1.1. ErErwiwin n KrKreyeyszszining g : : AdAdvavancnced ed EnEngigineneererining g MaMaththememataticics, s, JoJohn hn WiWileley y &&

Sons, Inc., New York, 1999Sons, Inc., New York, 1999

2.2. A.RA.R. . ForForsytsyth h : : A A TreTreatiatise on se on DifDifferferentential Equial Equatiationsons, , MacMacmilmillan and Co.lan and Co.

Ltd.Ltd.

3.3. I.N. SneI.N. Sneddon : Specddon : Special Funcial Functions on mations on mathemthematicatics, Physs, Physics & Chemics & Chemistristry.y.

4.4. W.W. BeW.W. Bell : Spell : Special Fucial Functinctions for Scons for Scientiientists & Ensts & Engineegineers.rs.

5.5. I.N. SnI.N. Sneddoneddon: the use of i: the use of integrntegral tranal transformsform, McGr, McGraw Hilaw Hill, 1972l, 1972

6.6. MurrMurray R. Spay R. Spiegeliegel: Lapl: Laplace tace transfransform, Scorm, Schaumhaum’s Ser’s Seriesies



  

B.A.B.A.   /B.Sc/B.Sc. - . - IInd Year (SemesIInd Year (Semester – IV)ter – IV)

BM BM -2-24343 :: PROGRAMPROGRAMMING IN C & NUMING IN C & NUMERICAMERICAL METHODL METHODSS

Time : 3 Hours (Theory)Time : 3 Hours (Theory)

Time : 2 Hours (Practical)Time : 2 Hours (Practical)
B.Sc. B.A.B.Sc. B.A.

Theory : 30Theory : 30

Practical : 20Practical : 20

No sessionalNo sessional

Theory : 20Theory : 20

 Practical : 14 Practical : 14

No sessionalNo sessional
Part-A (Theory)Part-A (Theory)

Note: TNote: The examihe examiner is ner is reqrequesuested to ted to setset nine questionsnine questions in all, selecting two questions in all, selecting two questions

frfrom om eaeach ch ssececttiion on anandd one one comcompulpulsory sory quequestiostionn   coconsnsisistiting ng of of fifive ve or or sisix x parpartsts

distrdistributed over all the four secibuted over all the four sectionstions. . CandidCandidates are requiates are required to attemptred to attempt five five questionquestionss

in allin all, selecting, selecting at least one questionat least one question form each section and the compulsory question. form each section and the compulsory question.

SECTION-ISECTION-I

Programmer’s model of a computer, Algorithms, Flow charts, Data types, Operators andProgrammer’s model of a computer, Algorithms, Flow charts, Data types, Operators and
expressions, Input expressions, Input / outputs / outputs functions.functions.

SECTION-IISECTION-II

DecisiDecisions ons controcontrol l strucstructure: Decision ture: Decision statestatementsments, , LogicaLogical l and and conditconditional ional statstatementsements,,
ImpImplemlemententatiation on of of LooLoops, ps, SwiSwitch tch StaStatemtement ent & & CasCase e concontrotrol l strstructuctureures. s. FuncFunctiotions,ns,

Preprocessors Preprocessors and and Arrays.Arrays.

   SECTION-IIISECTION-III
Strings: Character Data Type, Standard String handling Functions, Arithmetic OperationsStrings: Character Data Type, Standard String handling Functions, Arithmetic Operations
on Characters. on Characters. Structures: DefiniStructures: Definition, using Structurestion, using Structures, use of Struct, use of Structures in Arrayures in Arrays ands and

Arrays in Structures. Pointers: Pointers Data type, Pointers and Arrays, Pointers andArrays in Structures. Pointers: Pointers Data type, Pointers and Arrays, Pointers and

Functions.Functions.
SolutiSolution on of of AlgebrAlgebraic aic and and TransTranscendentcendental al equatiequations: Bisectioons: Bisection n methomethod, d, RegulaRegula-Fals-Falsii

methodmethod, Secant method, Secant method, Newton-Ra, Newton-Raphson’phson’s method. s method. NewtonNewton’s iter’s iterative methative method forod for

finding pth root of a number, Order of convergence of above methods.finding pth root of a number, Order of convergence of above methods.

SECTION-IVSECTION-IV

SimSimultultaneoaneous us lilinear near algalgebrebraic aic equequatiationsons: : GauGauss-ss-elieliminminatiation on metmethod, hod, GauGauss-ss-JorJordandan

metmethod, hod, TriTriangangulaularizrizatiation on metmethod hod (LU (LU decodecompompositsition ion metmethod)hod). . CroCrout’ut’s s metmethod,hod,
CholesCholesky ky DecomDecompositposition ion methmethod. od. IterIterative ative methomethod, d, JacobiJacobi’s ’s methodmethod, , GaussGauss-Seida-Seidal’sl’s

method, Relaxation method.method, Relaxation method.



  

Part-B (Practical)Part-B (Practical)

--Simple programs in C and the implementation of Numerical Methods, studied in theSimple programs in C and the implementation of Numerical Methods, studied in the

theory paper, in ‘C’ programming Language.theory paper, in ‘C’ programming Language.

Books Recommended:Books Recommended:

1.1. B.W. Kernighan B.W. Kernighan and D.M. Ritchie and D.M. Ritchie : The C : The C Programming Language, 2Programming Language, 2ndnd Edition Edition

2.2. V. RV. Rajaramajaraman an : Pr: Programogramming ming in Cin C, Pr, Prentice entice Hall Hall of Iof India, ndia, 19941994

3.3. ByByroron n S. S. GoGottttfrfrieied d : : ThTheoeory ry anand d PrProboblelemms s of of PrProgograrammmmining g wiwith th C, C, TaTatata

McGraw-Hill Publishing Co. Ltd., 1998McGraw-Hill Publishing Co. Ltd., 1998

4.4. M.M.K. K. JaJainin, , S.S.R.R.K.LK.Lyeyengangar, r, R.R.K. K. JaJain in : : NuNumemeriricacal l MeMeththod, od, PrProboblelems ms anandd

Solutions, New Age International (P) Ltd., 1996Solutions, New Age International (P) Ltd., 1996

5.5. M.K. Jain, S.R.K. Lyengar, R.K. Jain : Numerical Method for Scientific andM.K. Jain, S.R.K. Lyengar, R.K. Jain : Numerical Method for Scientific and

Engineering Computation, Engineering Computation, New Age New Age International (P) International (P) Ltd., 1999Ltd., 1999

6.6. CompuComputer Oriter Oriented Nuented Numerimerical Metcal Methods, Prhods, Prenticentice Hall of e Hall of India PIndia Pvt. Ltvt. Ltd.d.

7.7. ProProgragrammimming in ng in ANSANSI C, I C, E. BalagE. Balaguruurusamsamy, Tata McGray, Tata McGraw-Hw-Hill Publill Publishishing Co.ing Co.

Ltd.Ltd.



  

B.A./B.Sc. - IIIrd Year (Semester-V)B.A./B.Sc. - IIIrd Year (Semester-V)

BM -351BM -351   :: REAL ANALYSISREAL ANALYSIS  

Time : 3 HoursTime : 3 Hours
B.Sc. B.A.B.Sc. B.A.

Theory : 40Theory : 40

Sessional : 10Sessional : 10

Theory : 27Theory : 27

Sessional : 6Sessional : 6

NotNote:e: The examiThe examiner is ner is reqrequesuested to ted to setset nine questionsnine questions  in all, selecting two questions in all, selecting two questions
frfrom om eaeach ch ssececttiion on anandd one one comcompulpulsory sory quequestiostionn   coconsnsisistiting ng of of fifive ve or or sisix x parpartsts

distrdistributed over all the four secibuted over all the four sectionstions. . CandidCandidates are requiates are required to attemptred to attempt five five questionquestionss

in allin all, selecting, selecting at least one questionat least one question form each section and the compulsory question. form each section and the compulsory question.

SECTION-ISECTION-I

RiRiememanann n inintetegrgralal, , InIntetegrgrababililililty ty of of cocontntininuouous us anand d momononototoninic c fufuncnctitionons, s, ThThee

Fundamental theorem of iFundamental theorem of integral calculus. ntegral calculus. Mean value theorems Mean value theorems of integral calof integral calculus.culus.

SECTION-IISECTION-II

Improper integrals and their convergence, Comparison tests, Abel’s and Dirichlet’s tests,Improper integrals and their convergence, Comparison tests, Abel’s and Dirichlet’s tests,

Frullani’s integral, Integral as a function of a parameter. Continuity, Differentiability andFrullani’s integral, Integral as a function of a parameter. Continuity, Differentiability and

integrability of an integral of a function of integrability of an integral of a function of a parameter.a parameter.

SECTION-IIISECTION-III

Definition and examples of metric spaces, neighborhoods, limit points, interior points,Definition and examples of metric spaces, neighborhoods, limit points, interior points,
open and closed sets, open and closed sets, closure and intericlosure and interior, boundary points, subspace of or, boundary points, subspace of a metric sa metric space,pace,

equivalent metrics, Cauchy sequences,equivalent metrics, Cauchy sequences, completeness, Cantor’s intersection theorem,completeness, Cantor’s intersection theorem,
Baire’s category theorem, contraction PrincipleBaire’s category theorem, contraction Principle

SECTION-IVSECTION-IV

ConContintinuouuous s funfunctictionsons, , uniuniforform m concontintinuituity, y, comcompacpactnetness ss for for metmetric ric spaspacesces,,
sequential compactness, Bolzano-Weierstrass property, total boundedness, finitesequential compactness, Bolzano-Weierstrass property, total boundedness, finite

interintersectsection propertyion property, , conticontinuitnuity y in relation with compacin relation with compactnestness, connectes, connectedness ,dness ,

components, continuity in relation components, continuity in relation with connectedness.with connectedness.



  

Book s Recommended:Book s Recommended:

1.1. P.K. Jain and Khalil Ahmad: Metric Spaces, P.K. Jain and Khalil Ahmad: Metric Spaces, 22ndnd Ed., Narosa, 2004 Ed., Narosa, 2004

2.2. T.MT.M. . ApoApostostol: Matheml: Mathematiatical Analycal Analysissis, , NarNarosa Publiosa Publishishing ng HousHouse, New e, New DelDelhi,hi,

19851985

3.3. R.R. GoR.R. Goldberldberg : Real ag : Real analynalysis, Oxsis, Oxford & Iford & IBH publBH publishiishing Co., Nng Co., New Delhew Delhi, 1970i, 1970

4.4. D. SomaD. Somasundarsundaram and B. Chouam and B. Choudhary : A Fdhary : A First irst Course iCourse in Mathemn Mathematical Aatical Analysnalysis,is,

 Narosa Publishing House, New Delhi, 1997 Narosa Publishing House, New Delhi, 1997

5.5. ShShantanti i NaNararayayan n : : A A CoCoururse of se of MaMaththememataticical Analal Analysysisis, , S. ChanS. Chand d & & CoCo., New., New

DelhiDelhi

6.6. E.T. CE.T. Copson, opson, MetrMetric Spacic Spaces, Caes, Cambrimbridge Unidge Universiversity Prety Press, 19ss, 1968.68.

7.7. G.FG.F. Simmo. Simmons : ns : IntIntrodroductuction to Topolion to Topology and Moderogy and Modern Analyn Analysisis, McGras, McGraw Hill,w Hill,

1963.1963.



  

B.A.B.A. /B.Sc.  /B.Sc. - IIIrd Ye- IIIrd Year (Semear (Semester-ster-V)V)

BM -352 :BM -352 : Groups and RingsGroups and Rings  
Time : 3 HoursTime : 3 Hours

B.Sc. B.A.B.Sc. B.A.

Theory : 40Theory : 40

Sessional : 10Sessional : 10

Theory : 26Theory : 26

Sessional : 7Sessional : 7

NotNote:e: The examiThe examiner is ner is reqrequesuested to ted to setset nine questionsnine questions  in all, selecting two questions in all, selecting two questions
frfrom om eaeach ch ssececttiion on anandd one one comcompulpulsory sory quequestiostionn   coconsnsisistiting ng of of fifive ve or or sisix x parpartsts

distrdistributed over all the four secibuted over all the four sectionstions. . CandidCandidates are requiates are required to attemptred to attempt five five questionquestionss

in allin all, selecting, selecting at least one questionat least one question form each section and the compulsory question. form each section and the compulsory question.

SECTION-ISECTION-I

Definition of a group with example and simple properties of groups, Subgroups andDefinition of a group with example and simple properties of groups, Subgroups and

Subgroup criteria, Generation of groups, cyclic groups, Cosets, Left and right cosets,Subgroup criteria, Generation of groups, cyclic groups, Cosets, Left and right cosets,

Index of a sub-group Coset decomposition, Largrage’s theorem and its consequences,Index of a sub-group Coset decomposition, Largrage’s theorem and its consequences,
 Normal subgroups, Quotient groups, Normal subgroups, Quotient groups,

SECTION-IISECTION-II

Homoomorphisms, isomophisms, automorphisms and inner automorphisms of a group.Homoomorphisms, isomophisms, automorphisms and inner automorphisms of a group.
AutomAutomorphiorphisms sms of of cyclicyclic c groupsgroups, , PermuPermutatiotations ns groupsgroups. . Even and Even and odd odd permutpermutationsations..

Alternating groups, Cayley’s theorem, Center of a group and derived group of a group.Alternating groups, Cayley’s theorem, Center of a group and derived group of a group.

SECTION-IIISECTION-III

Introduction to rings, subrings, integral domains and fields, Characteristics of a ring. RingIntroduction to rings, subrings, integral domains and fields, Characteristics of a ring. Ring

homomorphisms, ideals (principle, prime and Maximal) and Quotient rings, Field ofhomomorphisms, ideals (principle, prime and Maximal) and Quotient rings, Field of
quotients of an integral domain.quotients of an integral domain.

SECTION-IVSECTION-IV

Euclidean rings, Polynomial rings, Polynomials over the rational field, The Eisenstein’sEuclidean rings, Polynomial rings, Polynomials over the rational field, The Eisenstein’s

critecriterion, Polynomiarion, Polynomial l rings over rings over commcommutativutative e ringsrings, , UniquUnique e factofactorizatrization ion domaidomain, n, RR
unique factorization domain implies so is R[X1 , X2……Xn]unique factorization domain implies so is R[X1 , X2……Xn]



  

Books Recommended:Books Recommended:

1.1. I.N. HI.N. Hersterstein : Tein : Topics opics in Algin Algebra, ebra, WilWiley Easey Eastern tern Ltd., Ltd., New New DelhDelhi, 197i, 19755

2. 2. P.B. Bhattacharya, SP.B. Bhattacharya, S.K. Jain and S.R. Nagpal : B.K. Jain and S.R. Nagpal : Basic Abstract Alasic Abstract Algebra (2gebra (2ndnd  

edition).edition).

3. Vivek 3. Vivek Sahai and VikaSahai and Vikas Bist : Algebrs Bist : Algebra, NKarosa Publa, NKarosa Publishing House.ishing House.

4. I.S. Luther and I.B.S4. I.S. Luther and I.B.S. Passi : Algebra. Passi : Algebra, Vol.-II, , Vol.-II, Norsa PublishinNorsa Publishing House.g House.



  

B.A./B.Sc.- IIIrd Year (Semester-V)B.A./B.Sc.- IIIrd Year (Semester-V)

BM BM -3-35353 :: NUMERINUMERICAL CAL ANALYSISANALYSIS

Time : 3 Hours (Theory)Time : 3 Hours (Theory)

Time : 2 Hours (Practical)Time : 2 Hours (Practical)
B.Sc. B.A.B.Sc. B.A.

Theory : 30Theory : 30

Practical : 20Practical : 20

No sessionalNo sessional

Theory : 20Theory : 20

 Practical : 14 Practical : 14

No sessionalNo sessional
Part-A (Theory)Part-A (Theory)

Note: TNote: The examihe examiner is ner is reqrequesuested to ted to setset nine questionsnine questions in all, selecting two questions in all, selecting two questions

frfrom om eaeach ch ssececttiion on anandd one one comcompulpulsory sory quequestiostionn   coconsnsisistiting ng of of fifive ve or or sisix x parpartsts

distrdistributed over all the four secibuted over all the four sectionstions. . CandidCandidates are requiates are required to attemptred to attempt five five questionquestionss

in allin all, selecting, selecting at least one questionat least one question form each section and the compulsory question. form each section and the compulsory question.

SECTION-ISECTION-I

Finite Differences operatorFinite Differences operators and their rels and their relations. ations. Finding the misFinding the missing terms and effsing terms and effect ofect of

error in a difference tabular values, Interpolation with equal intervals: Newton’s forwarderror in a difference tabular values, Interpolation with equal intervals: Newton’s forward

and and NewtonNewton’s ’s backwarbackward d interinterpolatipolation on formformulae. ulae. InterInterpolatipolation on with unequal with unequal interintervals:vals:
 Newton’s divided difference, Lagrange’s Interpolation formulae, Hermite Form Newton’s divided difference, Lagrange’s Interpolation formulae, Hermite Formula.ula.

SECTION-IISECTION-II
CentCentral ral DifDifferferenceences: s: GausGauss s forforwarward d and and GauGauss’ss’s s backbackwarward d intinterperpolaolatition on forformulmulae,ae,
Sterling, Bessel Formula.Sterling, Bessel Formula.

PrProbaobabibilility ty didiststriributbutioion n of of rarandondom m vavaririabableles, s, BiBinomnomiaial l didiststriributbutioion, n, PoPoisissoson’n’ss

distribution, Normal distribution: Mean, Variance and Fitting.distribution, Normal distribution: Mean, Variance and Fitting.

SECTION-IIISECTION-III

 Numerical  Numerical Differentiation: Differentiation: Derivative Derivative of of a a function function using using interpolation interpolation formulae formulae asas
studied in Sections –I & II.studied in Sections –I & II.

EigEigen en ValValue ue ProProbleblems: ms: PowPower er metmethodhod, , JacJacobiobi’s ’s metmethodhod, , GivGiven’en’s s metmethodhod, , HousHouse-e-

Holder’s method, QR method, Lanczos method.Holder’s method, QR method, Lanczos method.

SECTION-IVSECTION-IV

 Numerical  Numerical Integration: Newton-Cote’s Integration: Newton-Cote’s Quadrature Quadrature formula, formula, Trapezoidal Trapezoidal rule, rule, Simpson’sSimpson’s

one- third and three-eighth rule, Chebychev one- third and three-eighth rule, Chebychev formula, Gauss Quadrature formula.formula, Gauss Quadrature formula.

 Numerical  Numerical solution solution of of ordinary ordinary differential differential equations: equations: Single Single step step methods-methods-
Picard’s method. Taylor’s series method, Euler’s method, Runge-Kutta Methods.Picard’s method. Taylor’s series method, Euler’s method, Runge-Kutta Methods.

MultiMultiple ple step step methmethods; ods; PrediPredictor-ctor-correcorrector ctor methomethod, d, ModifModified ied EuleEuler’s r’s methomethod,d,

Milne-Simpson’s method.Milne-Simpson’s method.

Part-B (Practical )Part-B (Practical )

ImpleImplementatmentation of ion of numernumerical methods, studied in ical methods, studied in the theory the theory paper, in paper, in ‘C’ Programm‘C’ Programminging

Language.Language.



  

Books Recommended:Books Recommended:

1.1. M.M.K. K. JaJainin, , S.S.R.R.K.LK.Lyeyengangar, r, R.R.K. K. JaJain in : : NuNumemeriricacal l MeMeththod, od, PrProboblelems ms anandd

Solutions, New Age International (P) Ltd., 1996Solutions, New Age International (P) Ltd., 1996

2.2. M.K. Jain, S.R.K. Lyengar, R.K. Jain : Numerical Method for Scientific andM.K. Jain, S.R.K. Lyengar, R.K. Jain : Numerical Method for Scientific and

Engineering Computation, Engineering Computation, New Age New Age International (P) International (P) Ltd., 1999Ltd., 1999

3.3. C.E. Froberg : Introduction to Numerical Analysis (2C.E. Froberg : Introduction to Numerical Analysis (2ndnd Edition). Edition).

4.4.    MelMelvin vin J. J. MaaMaaron ron : : NumNumerierical cal AnalAnalysiysis-A s-A PraPractictical cal AppApproaroach, ch, MacMacmilmillanlan

Publishing Co., Inc., New York Publishing Co., Inc., New York 

5.5. R.Y. RuR.Y. Rubnistbnistein : Siein : Simulatmulation and tion and the Monthe Monte Carle Carlo Methoo Methods, Johds, John Wiln Wiley, 1981ey, 1981

6.6. CompuComputer Oriter Oriented Nuented Numerimerical Metcal Methods, Prhods, Practicactice Hall oe Hall of Indif India Pvt. Lta Pvt. Ltd.d.

B.A./B.Sc. - IIIrd Year (Semester – VI)B.A./B.Sc. - IIIrd Year (Semester – VI)

BM -361 : BM -361 : REAL REAL & COMPLEX & COMPLEX ANALYSISANALYSIS

Time : 3 HoursTime : 3 Hours
B.Sc. B.A.B.Sc. B.A.

Theory : 40Theory : 40

Sessional : 10Sessional : 10

Theory : 27Theory : 27

Sessional : 6Sessional : 6

NotNote:e: The examiThe examiner is ner is reqrequesuested to ted to setset nine questionsnine questions  in all, selecting two questions in all, selecting two questions
frfrom om eaeach ch ssececttiion on anandd one one comcompulpulsory sory quequestiostionn   coconsnsisistiting ng of of fifive ve or or sisix x parpartsts

distrdistributed over all the four secibuted over all the four sectionstions. . CandidCandidates are requiates are required to attemptred to attempt five five questionquestionss

in allin all, selecting, selecting at least one questionat least one question form each section and the compulsory question. form each section and the compulsory question.

SECTION-ISECTION-I

Jacobians, Beta and Gama functions, Double and Triple integrals, Dirichlets integrals,Jacobians, Beta and Gama functions, Double and Triple integrals, Dirichlets integrals,
change of order of integration in double integrals.change of order of integration in double integrals.

SECTION-IISECTION-II

FourieFourier’s serir’s series: es: FourieFourier expansior expansion of piecewise monon of piecewise monotonic functtonic functions, Propions, Propertierties ofes of

FourFourier ier Co-Co-effefficiicientents, s, DirDirichichletlet’s ’s condcondititionions, s, ParParsevseval’al’s s ideidentintity ty for for FouFourierier r serseriesies,,
Fourier series for even Fourier series for even and odd functions, and odd functions, Half range series, Change of IHalf range series, Change of Intervals.ntervals.

SECTION-IIISECTION-III



  

ExtendExtended ed ComplComplex ex Plane, StereogrPlane, Stereographic projectioaphic projection n of of complecomplex x numbernumbers, s, conticontinuity andnuity and

differentiability of complex functions, Analytic functions, Cauchy-Riemann equations.differentiability of complex functions, Analytic functions, Cauchy-Riemann equations.

Harmonic functions.Harmonic functions.

SECTION-IVSECTION-IV

Mappings by elementary functions: Translation, rotation, Magnification and Inversion.Mappings by elementary functions: Translation, rotation, Magnification and Inversion.

Conformal Mappings, Conformal Mappings, Mobius transforMobius transformations. mations. Fixed pints, Fixed pints, Cross ratCross ratio, Inverse io, Inverse PointsPoints
and critical mappings.and critical mappings.



  

Books Recommended:Books Recommended:

1.1. T.MT.M. . ApoApostostol: Matheml: Mathematiatical Analycal Analysissis, , NarNarosa Publiosa Publishishing ng HousHouse, New e, New DelDelhi,hi,

19851985

2.2. R.R. GoR.R. Goldberldberg : Real ag : Real analynalysis, Oxsis, Oxford & Iford & IBH publBH publishiishing Co., Nng Co., New Delhew Delhi, 1970i, 1970

3.3. D. SomaD. Somasundarsundaram and B. Chouam and B. Choudhary : A Fdhary : A First Cirst Course iourse in Mathemn Mathematicalatical, Analy, Analysis,sis,

 Narosa Publishing House, New Delhi, 1997 Narosa Publishing House, New Delhi, 1997

4.4. ShShantanti i NaNararayayan n : : A A CoCoururse of se of MaMaththememataticical Analal Analysysisis, , S. ChanS. Chand d & & CoCo., New., New

DelhiDelhi

5.5. R.V. Churchill & J.W. Brown: Complex Variables and Applications, 5R.V. Churchill & J.W. Brown: Complex Variables and Applications, 5 thth Edition, Edition,

McGraw-Hill, New York, 1990McGraw-Hill, New York, 1990

6.6. ShaShanti Narnti Narayaayan : n : TheTheory of Funcory of Functiotions of a Complns of a Complex Variex Variablable, S. Chand & Co.,e, S. Chand & Co.,

 New Delhi. New Delhi.



  

B.A./B.Sc. - IIIrd Year (Semester-VI)B.A./B.Sc. - IIIrd Year (Semester-VI)

BM -362 BM -362 : : LINEAR LINEAR ALGEBRAALGEBRA

 Time : 3 Hours Time : 3 Hours
B.Sc. B.A.B.Sc. B.A.

Theory : 40Theory : 40

Sessional : 10Sessional : 10

Theory : 26Theory : 26

Sessional : 7Sessional : 7

Note: TNote: The examihe examiner is ner is reqrequesuested to ted to setset nine questionsnine questions in all, selecting two questions in all, selecting two questions

frfrom om eaeach ch ssececttiion on anandd one one comcompulpulsory sory quequestiostionn   coconsnsisistiting ng of of fifive ve or or sisix x parpartsts

distrdistributed over all the four secibuted over all the four sectionstions. . CandidCandidates are requiates are required to attemptred to attempt five five questionquestionss

in allin all, selecting, selecting at least one questionat least one question form each section and the compulsory question. form each section and the compulsory question.

SECTION-ISECTION-I

Vector spaces, subspaces, Sum and Direct sum of subspaces, Linear span, LinearlyVector spaces, subspaces, Sum and Direct sum of subspaces, Linear span, Linearly

IndepenIndependent and dependent subsedent and dependent subsets of a ts of a vector spacvector space. e. FinitFinitely generately generated vector space,ed vector space,

Existence theorem for basis of a finitely generated vactor space, Finite dimensionalExistence theorem for basis of a finitely generated vactor space, Finite dimensional

vector spaces, Invariance of the number of elements of bases sets, Dimensions, Quotientvector spaces, Invariance of the number of elements of bases sets, Dimensions, Quotient
space and its dimension.space and its dimension.

SECTION-IISECTION-II
Homomorphism and isomorphism of vector spaces, Linear transformations and linearHomomorphism and isomorphism of vector spaces, Linear transformations and linear
forms on vactor spaces, Vactor space of all the linear transformations Dual Spaces,forms on vactor spaces, Vactor space of all the linear transformations Dual Spaces,

Bidual spaces, Bidual spaces, annihilator of annihilator of subspaces of subspaces of finite finite dimentional vactdimentional vactor spaces, or spaces, Null SNull Space,pace,

Range space of a Range space of a linear transformation, Rank and Nullity Theorem,linear transformation, Rank and Nullity Theorem,

SECTION-IIISECTION-III

AlgAlgebrebra a of of LinLiner er TraTransfnsformormatiation, on, MinMinimaimal l PolPolynoynomiamial l of of a a linlinear ear trtransansforformatmationion,,

SingulSingular ar and and non-snon-singulaingular r linealinear r transtransformformationations, s, MatriMatrix x of of a a linealinear r TransTransformformation,ation,

Change of basis, Eigen values Change of basis, Eigen values and Eigen vectors of linear transformations.and Eigen vectors of linear transformations.

SECTION-IVSECTION-IV

InnInner er proproducduct t spaspacesces, , CauCauchychy-Sch-Schwarwarz z ineinequalqualityity, , OrtOrthogohogonal nal vectvectorsors, , OrtOrthogohogonalnal

complements, Orthogonal sets and Basis, Bessel’s inequality for finite dimensional vectorcomplements, Orthogonal sets and Basis, Bessel’s inequality for finite dimensional vector
spaces, Gram-Schmidt, Orthogonalization process, Adjoint of a linear transformation andspaces, Gram-Schmidt, Orthogonalization process, Adjoint of a linear transformation and

its properties, Unitary linear transformations.its properties, Unitary linear transformations.



  

Books Recommended:Books Recommended:

1.1. I.N. HI.N. Hersterstein : Tein : Topics opics in Algin Algebra, ebra, WilWiley Easey Eastern tern Ltd., Ltd., New New DelhDelhi, 197i, 19755

2. 2. P.B. Bhattacharya, SP.B. Bhattacharya, S.K. Jain and S.R. Nagpal : B.K. Jain and S.R. Nagpal : Basic Abstract Alasic Abstract Algebra (2gebra (2ndnd  

edition).edition).
3. Vivek 3. Vivek Sahai and VikaSahai and Vikas Bist : Algebrs Bist : Algebra, NKarosa Publa, NKarosa Publishing House.ishing House.

4. I.S. Luther and I.B.S4. I.S. Luther and I.B.S. Passi : Algebra. Passi : Algebra, Vol.-II, , Vol.-II, Norsa PublishinNorsa Publishing House.g House.



  

B.A.B.A. /B.Sc.  /B.Sc. - IIIrd - IIIrd Year (Semester-Year (Semester-VI)VI)

BM -363BM -363   :: DynamicsDynamics  
Time : 3 HoursTime : 3 Hours

B.Sc. B.A.B.Sc. B.A.

Theory : 40Theory : 40

 Sessional : 10 Sessional : 10

Theory : 27Theory : 27

Sessional : 7Sessional : 7

Note: TNote: The examihe examiner is ner is reqrequesuested to ted to setset nine questionsnine questions in all, selecting two questions in all, selecting two questions
frfrom om eaeach ch ssececttiion on anandd one one comcompulpulsory sory quequestiostionn   coconsnsisistiting ng of of fifive ve or or sisix x parpartsts

distrdistributed over all the four secibuted over all the four sectionstions. . CandidCandidates are requiates are required to attemptred to attempt five five questionquestionss

in allin all, selecting, selecting at least one questionat least one question form each section and the compulsory question. form each section and the compulsory question.

SECTION-ISECTION-I

VelociVelocity ty and and acceleacceleratioration n along radial, along radial, transtransverseverse, , tangentangential and tial and normanormal l directdirections.ions.

Relative velocity and accelerRelative velocity and acceleration. Simple harmonic ation. Simple harmonic motion. motion. Elastic striElastic strings.ngs.

SECTION-IISECTION-II

MasMass, Momes, Momentuntum m and Forceand Force. . NewNewtonton’s laws of motio’s laws of motion. Work, Power and Energn. Work, Power and Energy.y.

Definitions of Conservative forces and Impulsive forces.Definitions of Conservative forces and Impulsive forces.

SECTION-IIISECTION-III

Motion on smooth and rough plane curves. Projectile motion of a particle in a plane.Motion on smooth and rough plane curves. Projectile motion of a particle in a plane.

Vector angular velocity.Vector angular velocity. SECTION-IVSECTION-IV

General motion of a rigid body. Central Orbits, Kepler laws of motion. Motion of aGeneral motion of a rigid body. Central Orbits, Kepler laws of motion. Motion of a

 particle in three dimensions. Acceleration in terms of differ particle in three dimensions. Acceleration in terms of different co-ordinate systems.ent co-ordinate systems.

Books Recommended:Books Recommended:

1.1. S.LS.L.Lo.Loney : An ney : An EleElemenmentartary Treaty Treatise on the Dynise on the Dynamiamics of a cs of a PaPartirticle and acle and a

Rigid Bodies, Cambridge University Press, 1956Rigid Bodies, Cambridge University Press, 1956

2.2. F. ChoF. Chorltorlton : Dynn : Dynamicsamics, CBS P, CBS Publisublishershers, New , New DelhDelhii

3.3. AA.S.S. R. Ramamsesey:y:


