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B.A. / B.Sc. Part – I Examination – 2015 

MATHEMATICS 
Paper     Nomenclature Teaching Hr./Week    Exam. Duration          Max. Marks 

          Sci.  Arts 

I Abstract Algebra  3   3 Hrs.  50  44 

 Practical   2     25  22  

II Advanced Calculus   4   3 Hrs.  75  66  

III  Vector Calculus and  4   3 Hrs.  75  68 

 Co-ordinate Geometry    

  Total Max. Marks (Theory / Practical)  200/25  178 / 22 

  Total  Min. Pass Marks  (Theory / Practical)  72 / 9  64 / 8 

 

 

B.A./ B.Sc. Part-II Exam. – 2015 
Paper     Nomenclature Teaching Hr./Week    Exam. Duration               Max. Marks 

           Sci.  Arts 

I    Real Analysis  4   3 Hrs   75  66 

II   Differential Equations 3   3 Hrs.   50  44 

     Practical   2      25  22 

III   Mechanics    4   3 Hrs.   75  68 

  Total Max. Marks (Theory / Practical)   200/25         178 / 22 

  Total  Min. Pass Marks  (Theory / Practical)   72 / 9  64 / 8 

Note : Common  paper  will  be set for  both faculties i.e., Arts and Science 

 

 

B.A./B.Sc. Part III  Examination - 2015 

Paper     Nomenclature  Teaching Hr./Week     Exam. Duration            Max. Marks 

            Sci.           Arts 

I Linear Algebra & complex analysis  4   3 Hrs.  75  66 

II Mathematical Statistics and Linear   4    3 Hrs.  75  66

 programming 

III  Numerical Analysis & C-Programming   3    3 Hrs.  50  46 

 Practical        2     25  22

  

  Total Max. Marks (Theory / Practical)             200/25     178 / 22 

  Total  Min. Pass Marks  (Theory / Practical)    72 / 9        64 / 8 

Note : Common  paper  will  be set for  both faculties i.e., Arts and Science 

 

 
Innovation and Employability of the Maths course - 

The syllabus of Mathematics includes three papers per year in the 3 year degree program of 

the UG (B.Sc.). The syllabus is at par with the syllabi of prestigious universities and 

institutes of India and follows the UGC model curriculum. The syllabus includes essential 

part of Operation Research and Mathematical Statistics also, which is very helpful for the 

employability of the students in industries various department related to statistics 
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B.A./ B.Sc. Part-II Exam. – 2015 

Mathematics 
Scheme :  

Paper     Nomenclature Teaching Hr./Week    Exam. Duration          Max. Marks 

           Sci.  Arts 

I    Real Analysis  4   3 Hrs   75  66 

II   Differential Equations 3   3 Hrs.   50  44 

     Practical   2      25  22 

III   Mechanics    4   3 Hrs.   75  68 

  Total Max. Marks (Theory / Practical)   200/25         178 / 22 

  Total  Min. Pass Marks  (Theory / Practical)   72 / 9  64 / 8 

Note : Common  paper  will  be set for  both faculties i.e., Arts and Science 
   

Paper – I (Real Analysis) 
Time : 3 Hrs        Max Marks-  75 Science / 66 Arts 

  Note :  The question paper will contain three sections as under – 

           Section-A :  One compulsory question with 10 parts, having 2 parts from each unit, short answer 

in 20 words for each part.         Total marks :10  Science / 05 Arts 

Section-B :  10 questions, 2 questions from each unit, 5 questions to be attempted, taking one from 

each unit, answer approximately in 250 words.      Total marks : 35   Science / 35 Arts 

Section-C :  04 questions (question may have sub division) covering all units but not more than 

one question from each unit, descriptive type, answer in about 500 words, 2 questions 

to be attempted.       Total marks : 30  Science  / 26 Arts  

UNIT – I 

 The set of real numbers as a complete ordered field, incompleteness of Q, Archimedean and 

denseness properties of R. Modulus, Intervals Definition of a sequence, Theorems on limit of sequence, 

bounded and monotonic sequences, nested interval theorem, Cauchy’s sequence, Cauchy’s convergence 

criterion. 

UNIT – II 

Convergence of series of non-negative terms, their various tests (Comparison; D’Alembert’s ratio, 

Cauchy’s nth root, Raabe’s, Gauss, Logarithmic, Demorgan and Bertand’s, Cauchy’s condensation proof 

of tests not required) for convergence, Alternating series, Leibnitz’s test, Series of arbitrary terms, 

absolute and conditional convergence, Abel’s and Dirichlet’s tests. 

UNIT-III 

 Equivalent sets. Finite and infinite sets denumerable sets, Countable and uncountable sets. Interior 

point of a set, open set, limit point of a set, Bolzano-Weierstrass theorem. Closed set. Dense in itself and 

perfect sets. Cantor’s ternary set. 

UNIT-IV 

 Definition of limit of a function. Continuity of a function - Cauchy’s and Heine’s definitions with 

their equivalence. Types of discontinuities. Properties of continuous functions defined on closed 

intervals. Uniform continuity. Differentiability, Rolle’s theorem, Lagrange’s and Cauchy’s mean value 

theorems and their geometrical interpretations. Taylor’s theorem with various forms of remainders. 

Darboux’s intermediate value theorem for derivatives. 
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UNIT -V 

 Darboux sums and their properties. Riemann integral, Integrability of continuous and monotonic 

functions. Mean value theorems of integral calculus, The fundamental theorem of integral calculus.  

 Improper integrals and their convergence comparison tests. Abel’s and Dirichlet’s tests.  

 

Books recommended for reference :-  

1. Shanti Narayan : Elements of real analysis, S.Chand & company Ltd., New Delhi. 

2. Shanti Narayan : A Course of Mathematical Analysis, S.Chand & Company Ltd. New Delhi. 

3. S.C. Malik, Mathematical Analysis, Wiley Estern Ltd. New Delhi. 

4. S.C. Malik, Principles of Real Analysis, New Age International Ltd., New Delhi. 

5. Hari Kishan, Real Analysis, Pragati Prakashan Meerut. 

6. J.N. Sharma & A.R. Vasistha, Mathematical Analysis, Krishna Prakashan Mandir, Meerut. 

 

II Paper - DIFFERENTIAL EQUATIONS 
Time : 3 Hrs            Max Marks-  Science :50 /Arts : 44 

Note :  The question paper will contain three sections as under – 

           Section-A :  One compulsory question with 10 parts, having 2 parts from each unit, short answer 

in 20 words for each part.              Total marks :Science :05 / Arts: 05  

Section-B :  10 questions, 2 questions from each unit, 5 questions to be attempted, taking one from 

each unit, answer approximately in 250 words.     Total marks : Science :25  /  Arts:25 

Section-C :  04 questions (question may have sub division) covering all units but not more than 

one question from each unit, descriptive type, answer in about 500 words, 2 questions 

to be attempted.           Total marks :  (Science -20 / Arts- 14) 

UNIT-I 

 Order and Degree of a differential equation. Differential equations of first order and first degree, 

variables separable, homogeneous equations. Linear equations and equations reducible to linear form. 

Exact differential equations and equations reducible to exact forms. 

 Differential equations of first order but not of first degree. Solvable for x, y, p  Clairaut’s form, 

singular solutions. Geometrical meaning of a differential equation, orthogonal trajectories. 

UNIT-II 

 Linear differential equations with constant coefficients, Homogeneous linear differential equations,  

Total differential equations. 

UNIT-III 

 Linear differential equations of second order. Transformation by changing the dependent / 

independent variable. Method of variation of parameters, Exact differential equations and certain 

particular forms of equations.  

UNIT-IV 

 Partial differential equations of first order, Lagrange’s solution. Charpit’s general method of 

solution. 

UNIT-V 

 Partial differential equations of second and higher orders. Classification of linear partial differential 

equations of second order. Homogeneous and non-homogeneous equations with constant coefficients. 

Partial differential equations reducible to equations with constant coefficients. Monge’s method. 
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Books recommended for reference :- 

1. M. Ray, J.C. Chaturvedi & H.S. Sharma : A Text Book of Differential Equations, Students Friends 

& Company, Agra. 

2. J.L. Bansal & H.S. Dhami : Differential Equations Vol. I & II, Jaipur Publishing House, Jaipur. 

 

 

List of Practicals for B.A./B.Sc. (Pt.-II) Paper-II 

Practical Marks : Science: 25 / Arts: 22   

B.A. (Pt-II)  (Total Marks- 22) Pd./ Week   B.Sc. (Pt-II)  (Total Marks- 25) 

Record  -  05     Record  -  05 

Practical -1 - 06  2 Pd./ Week   Practical -1 - 07 

Practical -II - 06     Practical -II - 07 

Viva-Voce - 05     Viva-Voce - 06 

 

Name of Practicals 

1. Solution of differential equations using picard’s method and comparision with exact solution. 

2. Solution of differential equations using Euler's method and comparision with exact solution. 

3. Formation of the ordinary differential equation. 

4. Singular solution  of differential equations. 

5. Solution of differential equations using variation of parameters method. 

6. Solution of partial differential equations using charpit’s method. 

7. Application of differential equations to solve LCR-circuits and harmonic motions. 

8. Find convexity and concavity of the plane curves. 

9. Find the singular points and their nature of the plane curves. 

10. Formation of partial differential equations. 

 

Paper- III  Mechanics 
Time : 3 Hrs                  Max Marks -Science  75 / Arts   68   

Note :  The question paper will contain three sections as under – 

           Section-A :  One compulsory question with 10 parts, having 2 parts from each unit, short answer 

in 20 words for each part.               Total marks : Science: 10 / Arts: 05  

Section-B :  10 questions, 2 questions from each unit, 5 questions to be attempted, taking one from 

each unit, answer approximately in 250 words.    Total marks : Science: 35 / Arts: 35  

Section-C :  04 questions (question may have sub division) covering all units but not more than 

one question from each unit, descriptive type, answer in about 500 words, 2 questions 

to be attempted.           Total marks :  Science: 30  /  Arts: 28   

UNIT-I 

 Analytical Conditions of equilibrium of a rigid body under coplanar forces. Friction. 

UNIT-II 

 Center of Gravity, Common Catenary 

UNIT-III 

 Simple harmonic motion. Motion under repulsion varying as the distance from a point, motion under 

inverse square law. Motion under earth’s attraction. 
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 Hooke’s Law, Horizontal and vertical elastic strings. 

 Rectilinear motion in a resisting medium. 

UNIT- IV 

 Velocity and acceleration along radial and transverse directions and along tangential and normal 

directions.  

Projectiles : Motion on horizontal and inclined planes. 

UNIT-V 

 Direct and oblique impact.  

Constrained Motion- Circular and Cycloidal. 

 

Books recommended  for reference :- 

1. M.Ray & P.T. Chandi : Statics, Premier Publishing Company, Delhi. 

2. M. Ray : A Text Book on Dynamics, Premier Publishing Company, Delhi. 

3. S.M. Mathur : A New Text Book of Higher Statics, Atma Ram & sons, New Delhi. 

  

 

B.A. / B.Sc Pt. – II Examination - 2015 
xf.kr 

;kstuk  
iz'ui= 'kh"kZd dkyka'k izfr lIrkg vof/k    iw.kkZad 
    foKku dyk 
A okLrfod fo'ys"k.k    4 3 ?k.Vsa 75 66 
AA vodyu lehdj.k    3 3 ?k.Vsa 50 44 
 izk;ksfxd    2  25 22 
AAA ;kaf=dh    4 3 ?k.Vsa 75 68 
  dqy vad ¼lS)kfUrd@izk;ksfxd½ 200@25 178@22 
    U;wure mÙkh.kkZad ¼lS)kfUrd@izk;ksfxd½   72@9    67@8 

Note : Common  paper will  be set for  both faculties i.e., Arts and Science 
 

iz'u i= & A&okLrfod fo'ys"k.k 
le;% 3 ?kaVs        vf/kdre vad%foKku% 75@dyk% 66  
uksV %  bl iz'u i= esa 03 [k.M fuEu izdkj gksaxsa %  
[k.M v % bl [k.M esa ,d vfuok;Z iz'u ftlesa izR;sd bdkbZ ls 02 y?kq iz'u ysrs  gq, dqy 10 y?kq 

iz'u gksaxs A izR;sd y?kq iz'u dk mÙkj yxHkx 20 'kCnksa esa gks A   
           dqy vad % 10 foKku @ 05 dyk½  
[k.M c % bl [k.M esa izR;sd bdkbZ ls 02 iz'u ysrs gq, dqy 10 iz'u gksasxs A izR;sd bdkbZ ls ,d 

iz'u dk p;u djrs gq, dqy 05 iz'uksa ds mÙkj nsus gksaxs A izR;sd iz'u dk mÙkj yxHkx 
250 'kCnksa esa gks A       dqy vad% 35 foKku@ 35 dyk  

[k.M l % bl [k.M esa 04 iz'u o.kZukREkd gksaxs ¼iz'u esa Hkkx Hkh gks ldrs gS½tks lHkh bdkbZ;ksa esa ls 
fn, tkosaxs] fdUrq ,d bdkbZ ls ,d ls vf/kd iz'u ugha gksxk A nks iz'uksa ds mÙkj fn;s tkus 
gSaAizR;sd iz'u dk mÙkj  yxHkx 500 'kCnksa esa gks A    dqy vad% 30 foKku @ 26 dyk 
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bdkbZ&A 

 iw.kZ Øfer {ks= ds :i esa okLrfod la[;kvksa dk leqPp;] Q dh viw.kZrk] R ds vkfdZfefM;u rFkk 
l?kurk xq.k] ekikad] vUrjky vuqØe dh ifjHkk"kk] vuqØe izes;] dks'kh vuqØe] dks'kh dk vfHklj.k fl)kUrA 

bdkbZ&AA 
 v_.kkRed inksa dh Js.kh dk vfHklj.k] vfHklj.k ds fofHkUu ijh{k.k ¼rqyuk] MhysEcVZ dk vuqikr] 

dks'kh dk n okWa ewy] jkcs] xkWl] y?kqx.kdh;] MheksxZu ,oa cVsZUMl] dks'kh dk la?kuu ijh{k.kA ¼izek.kjfgr½ 
 ,dkUrj Js.kh] yscuht ijh{k.k] ;knf̀PNd inksa dh Js.kh] fujis{k rFkk lizfrcU/k vfHklj.k] vcsy rFkk 
fMfjpysV ijh{k.k 

bdkbZ&AAA 
 rqY;kadh leqPp;] ifjfer rFkk vifjfer leqPp;] MsU;wejscy leqPp;] x.kuh; o vx.kuh; leqPp; 
 leqPp; dk vkUrfjd fcUnq] fooÙ̀k leqPp;] leqPp; dk lhek fcUnq] ckytuksa okbLVªkl izes;] laoÙ̀k 
leqPp;] Lo;a esa l?ku rFkk iw.kZ leqPp;] dsaVj Vsujh leqPp;A 

bdkbZ& IV 

 Qyu dh lhek dh ifjHkk"kk] Qyu dh lakrR;rk& dks'kh rFkk gsuh dh ifjHkk"kk rFkk mudh rqY;rk] 
vlkarR; ds izdkj] laoÙ̀k vUrjky esa ifjHkkf"kr larr Qyuksa] Qyuksa ds xq.k ,dleku lkarR;rkA  
 vodyuh;rk] jksy izes; ykxzkat rFkk dks'kh ds e/;eku izes; rFkk muds T;kferh; vFkZ] fofHkUu :i 
esa 'sk"k Qy ds lkFk Vsyj izes;] MkcksZDl dk vodyuh;rk ds fy, e/;eku izes;A  

bdkbZ& V 

 MkcksZDl ds ;ksx rFkk muds xq.k] jheku lekdyu larr rFkk ,d fn"V Qyuksa dh lekdyuh;rk] 
lekdyu xf.kr ds e/;eku izes;] lekdyu xf.kr dk ewy izes;A  
 vuUr lekdy ,oa muds vfHklj.k] rqyuk ijh{k.k] vcsy rFkk fMfjpysV ijh{k.kA  
 

iz'u i= & AA&vodyu lehdj.k 
le;% 3 ?kaVs        vf/kdre vad % 50%foKku@44%dyk 
uksV %  bl iz'u i= esa 03 [k.M fuEu izdkj gksaxsa %  
[k.M v % bl [k.M esa ,d vfuok;Z iz’u ftlesa izR;sd bdkbZ ls 02 y?kq iz'u ysrs  gq, dqy 10 y?kq 

iz'u gksaxs A izR;sd y?kq iz'u dk mÙkj yxHkx 20 'kCnksa esa gks A        
        dqy vad%05 foKku @ 05 dyk  

[k.M c % bl [k.M esa izR;sd bdkbZ ls 02 iz'u ysrs gq, dqy 10 iz'u gksasxs A izR;sd bdkbZ ls ,d 
iz'u dk p;u djrs gq, dqy 05 iz'uksa ds mÙkj nsus gksaxs A izR;sd iz'u dk mÙkj yxHkx 
250 'kCnksa esa gks A       dqy vad% 25 foKku@25 dyk  

[k.M l % bl [k.M esa 04 iz'u o.kZukREkd gksaxs ¼iz'u esa Hkkx Hkh gks ldrs gS½tks lHkh bdkbZ;ksa esa ls 
fn, tkosaxs] fdUrq ,d bdkbZ ls ,d ls vf/kd iz'u ugha gksxkA nks iz'uksa ds mÙkj fn;s tkus 
gSaAizR;sd iz'u dk mÙkj yxHkx 500 'kCnksa esa gks A  dqy vad% 20 foKku @14 dyk 

bdkbZ &A 
 vodyu lehdj.k dh dksfV rFkk ?kkr]  
izFke dksfV ,oe~ izFke ?kkr ds vodyu lehdj.k %& pjksa dk i`FkDdj.k] le?kkrh; lehdj.k] jSf[kd 
lehdj.k] jSf[kd lehdj.kksa es alekuhr gksus okys lehdj.k ;FkkrFk vodyu lehdj.k rFkk ;FkkrFk :i esa 
lekuhr gksus okys lehdj.kA 
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 izFke dksfV ds vodyu lehdj.k ftudh ?kkr izFke ugh gksa] x, y, p ds fy, gyuh; lehdj.k] 
DysjsV :i fofp= gy] vodyu lehdj.k dk T;kfefr; vFkZ] yEcdks.kh; laNsnhA  

bdkbZ&AA 
 vpj xq.kkad okys jSf[kd vodyu lehdj.k] le?kkr jSf[kd vodyu lehdj.k ;qxir vodyu 
lhedj.k] lEiw.kZ vodyu lehdj.kA  

bdkbZ&AAA 
 f}rh; dksfV ds jSf[kd vodyu lehdj.k] ijrU= pj o LorU= pj ds ifjorZu }kjk :ikUrj.k] 
izkpy fopj.k fof/kA ;FkkFkZ ,oa fof'k"V :i okyh vodyu lehdj.kA  

bdkbZ& IV 

 izFke dksfV ds vkaf'kd vodyu lehdj.k] ysxjsat dk gy] pkfiZV ds gy djus dh O;kid fof/kA  
bdkbZ& V 

 f}rh; rFk mPp dksfV ds vkaf'kd vodyu lehdj.k f}rh; dksfV ds jSf[kd vkaf'kd vodyu 
lehdj.kksa dk oxhZdj.k] vpj xq.kkadksa okys le?kkr rFkk fo"ke ?kkr lehdj.k ] vpj xq.kkadksa okys lehdj.k 
esa leuhr okys vkaf'kd vodyu lehdj.k] ekasxs dh fof/kA  

 
ch-,-@ch-,llh-&Hkkx&f}rh; ds iz;ksxksa dh lwphA 

 izk;ksfxd vad% foKku% 25@22 dyk 
B.A. (Pt-II)  (Total Marks- 22)    B.Sc. (Pt-II)  (Total Marks- 25) 

Record  -  05     Record  -  05 

Practical -1 - 06     Practical -1 - 07 

Practical -II - 06     Practical -II - 07 

Viva-Voce - 05     Viva-Voce - 06 

  
1- fidkMZ fof/k }kjk vody lehdj.k dk gy Kkr djuk ,oa ;FkkFkZ gy ls rqyuk djukA 
2- vkW;yj fof/k }kjk vody lehdj.k dk gy Kkr djuk ,oa ;FkkFkZ gy ls rqyuk djukA 
3- lk/kkj.k vody lehdj.k dk fuekZ.k djukA 
4- vody lehdj.k dk fofp= gy Kkr djukA 
5- izkpy fopj.k fof/k ls vody lehdj.k dk gy Kkr djukA 
6- pkfiZV fof/k ls vkaf'kd vody lehdj.k dk gy Kkr djukA 
7- ,y-lh-vkj- fo|qr ifjiFk ,oa vkoÙkZ xfr dh leL;kvksa dks gy djus esa vody lehdj.k dk 
vuqiz;ksxA 
8- lery oØksa dh mÙkyrk ,oa voryrk Kkr djukA 
9- lery oØksa ds fofp= fcUnq ,oa mudh izdf̀r Kkr djukA 
10- vkaf'kd vody lehdj.k dk fuekZ.k djukA 
 

iz'u i=& AAA&;kaf=dh 
le;% 3 ?kaVs          vf/kdre vad %foKku %75@dyk%68 
uksV %  bl iz'u i= esa 03 [k.M fuEu izdkj gksaxsa %  
[k.M v % bl [k.M esa ,d vfuok;Z iz'u ftlesa izR;sd bdkbZ ls 02 y?kq iz'u ysrs  gq, dqy 10 y?kq 

iz'u gksaxs A izR;sd y?kq iz'u dk mÙkj yxHkx 20 'kCnksa esa gks A        
          dqy vad% 10 foKku@05 dyk  
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[k.M c % bl [k.M esa izR;sd bdkbZ ls 02 iz'u ysrs gq, dqy 10 iz'u gksasxs A izR;sd bdkbZ ls ,d 
iz'u dk p;u djrs gq, dqy 05 iz'uksa ds mÙkj nsus gksaxs A izR;sd iz'u dk mÙkj yxHkx 
250 'kCnksa esa gks A         dqy vad% 35 foKku@35 dyk  

[k.M l % bl [k.M esa 04 iz'u o.kZukREkd gksaxs ¼iz'u esa Hkkx Hkh gks ldrs gS½tks lHkh bdkbZ;ksa esa ls 
fn, tkosaxs] fdUrq ,d bdkbZ ls ,d ls vf/kd iz'u ugha gksxk A nks iz'uksa ds mÙkj fn;s tkus 
gSaAizR;sd iz'u dk mÙkj yxHkx 500 'kCnksa esa gks A     dqy vad% 30 foKku @ 28 dyk 

bdkbZ&A 
 vusd leryh; cyksa ds vUrxZr ,d fi.M dh lkE;koLFkk dh fo'ys"k.kkRed 'krsZ] ?k"kZ.kA 

bdkbZ&AA 
 xq:Ro dsUnz] lk/kkj.k dSfVujh 

bdkbZ&AAA 
 ljy vkoÙkZ xfr] fLFkj fcUnq ls nwjh ds lekuqikrh izfrd"kZ.k ds v/khu xfr] O;qRØekuqikrh fu;e ds 
v/khu xfr] i`Foh ds vkd"kZ.k ds v/khu xfrA  
 
 
 gqDl fu;e] {kSfrt rFkk m/okZ/kj izR;kLFk Mksjh;k¡A 
 izfrjks/kh ek/;e es ljy js[kh; xfrA 

bdkbZ & IV 

 vjh; ,oa vuqizLFk fn'kk es rFkk LiZ'k js[kk ,oa vfHkyEc dh fn'kk es osx ,oa Roj.k] iz{ksI;] {kSfrt 
rFkk ur ryksa ij xfrA 

bdkbZ & V 

 lh/kh ,oa frjNh la?kV~V] izfrcfU/kr xfr %& òrh; ,oa pØth;A 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 


