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BACHELOR OF SCIENCE 

 

Eligibility for admission in First Year of B.Sc. Mathematics is 10+2 examination of any Board 

with at least 48% marks. With regard to admission on reserved category seats government rules 

will be applicable. 

SCHEME OF EXAMINATION 
The number of the paper and the maximum marks for each paper, together with the minimum 

marks required for a pass are shown against each subject separately. It will be necessary for a 

candidate to pass in the theory as well as the practical part of a subject/paper, wherever prescribed, 

separately. 

 

Classification of successful candidates shall be as follows: 

First Division  60%  of the aggregate marks prescribed in Semesters  

              I to VI taken together 

Second Division 50%  

All the rest shall be declared to have passed the examination.  

 

 For passing a candidate shall have to secure at least 40% marks in each course (Theory and 

Practical separately).  

 No division shall be awarded in Semesters I to V. 

 Wherever a candidate appears for a due paper examination, she will do so according to the 

syllabus in force. 

 A candidate not appearing in any examination/absent in any paper of term end examination 

shall be considered as having DUE in those papers. 
 

 

 

 

End Semester Examination Pattern of B.Sc. (Maths) 
Maximum Marks: 70             Duration: 2 ½   Hrs. 

Section A     10 x 1 =10 marks 

Contains 10 Questions of 1 mark each and all are compulsory.      

Three questions from each unit and one extra question from any one unit. 

3 + 3 + 4 = 10 Questions 

Section B     3 x 5 = 15 marks 

Contains 3 questions with internal choice (Two questions from each unit).       

Each Question carries 5 marks.  

A student has to attempt 3 questions, choosing at least one question from each unit. 

Section C     3 x 15 = 45 marks 

Contains 3 questions with internal choice (Two questions from each unit).     

Each Question carries 15 marks.  

A student has to attempt 3 questions, choosing at least one question from each unit. 
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Course Structure in Semester - I 

 
Paper Code Paper Title Max. Marks Min marks Duration 

GEN-101 General English  50 20 1 Hr. 

Mathematics 

Paper Code Theory Papers CIA ESE 
Max. 

Marks 

Min. 

Marks 
Duration 

MAT – 101 Matrices 30 70 100 40 2 ½ Hrs. 

MAT – 102 Algebra 30 70 100 40 2 ½ Hrs. 

 Total 200 80  

 

GEN-101 : General English 
Max. Marks: 50         Min. Marks: 20 

           Duration : 1 Hr 

Learning Outcome: 

On successful completion of the course, the students will be able to:- 

1. Get acquainted with the different concepts of Grammar. 

2. Enhance their reading and writing skills of the students. 

3. Develop a practice of using idioms and phrasal verbs in everyday conversations.  

4. Have a cutting edge in the competitive and professional world.  

Unit I 

SVOCA (Subject, Verb, Object, Complement, Adverbial), Transformation of sentence (Active Passive and 

Direct Indirect), Modals, Tense usage, Homophones and Homonyms,  

 

 IDIOMS 
1. A penny for your thoughts 

2. Actions speak louder than words 

3. At the drop of a hat 

4. Ball is in your court 

5. Barking up the wrong tree 

6. Beat around the bush 

7. Best of both worlds 

8. Bite off more than you can chew 

9. Blessing in disguise 

10. Burn the midnight oil 

11. Can't judge a book by its cover 

12. Cross that bridge when you come to it 

13. Cry over spilt milk 

14. Curiosity killed the cat 

15. Don't count your chickens before the 

eggs have hatched 

16. Don't put all your eggs in one basket 

17. Every cloud has a silver lining 

18. Feel a bit under the weather 

19. Give the benefit of the doubt 

20. Hear it on the grapevine 

21. Hit the nail on the head 

22. In the heat of the moment 

23. Kill two birds with one stone 

24. Last straw 

25. Let sleeping dogs lie 

26. Let the cat out of the bag 

27. Make a long story short 

28. Miss the boat 

29. Off one's rocker 

30. Once in a blue moon 

31. Piece of cake 

32. Put wool over other people's eyes 

33. See eye to eye 

34. Sit on the fence 

35. Speak of the devil! 

36. Take with a grain of salt 

37. Taste of your own medicine 

38. To hear something straight from the 

horse's mouth 

39. A Picture paints a thousand words 

40. Method to my madness

 

Phrasal verbs 
 Break: Break away, Break down, Break off, Break up 
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 Bring: Bring about, Bring in, Bring up, Bring down 

 Come: Come by, Come across, Come upon 

 Carry: Carry out, Carry on, Carry off, Carry over 

 Call: Call on, Call off, Call at 

 Get: Get Along, Get Away, Get By, Get Through, Get Over 

 Give: Give up, Give away, Give in 

 Hard: Hard up, Hard of hearing, Hard to please 

 Look: look after, look into, look forward to, look up to 

 Put: put out, put off, put up, put up with 

 Run: run after, run down, run over, run out of 

 Take: take after, take up, take to 

Unit II 

Comprehension, Précis writing 

Unit III 

 Formal and Informal Letters- Job Application, Resume and Cover letter, Composition, Report Writing 

Reference Books: 

 A Practical English Grammar (Oxford Paper Back)   : A.J. Thomson 

 Intermediate English Practice Book ( Orient Longman )  : S.Pit Corder :  

 Strengthen Your English (OUP 1973)      :Bhaskaran and Hordburgh 

 The English Errors Of Indian Students (OUP)   :T.l.h. Smith – Pearce 

 A Practical Course of English ( Ramesh Book Depot, Jaipur) :I.K. Sharma and V.D. Singh 

 

 

MAT – 101  Matrices 
Max. Marks: 100         Min. Marks: 40 

Duration: 2 ½ Hrs 

Learning Outcome: 

On successful completion of the course, students will be able to: 

1. Identify types of Matrix, its rank by using Normal form and Echelon form method and nature of 

vectors. 

2. Solve the System of Linear Equation by Matrix method, Problems related to Eigen value and Eigen 

vector. 

3. Evaluate roots of Cubic equation by Cardan’s method and Biquadratic equations by Ferrari’s 

method. 

Unit – I 
Matrix, Types of matrix, Elementary operations on matrices, Symmetric and Skew Symmetric matrices, 

Hermitian and Skew Hermitian matrices, unitary matrix. Inverse of matrix, Linear Independence of row 

and column matrices, Row rank, Column rank and Rank of matrix, Equivalence of column and row rank. 

Unit - II 
Applications of matrices to solve a system of linear (both homogeneous and non-homogenous) equations, 

Theorems on consistency of a system of linear equation, Eigen values, Eigen vectors and the 

Characteristic equation of a matrix, Cayley-Hamilton theorem and its use in finding the Inverse of a 

matrix. 

Unit - III 
Relation between roots and coefficients of general polynomial equation in one variable, Transformation 

of equations, Descartes’ rule of signs, Solution of cubic equation by Cardan’s method, Solution of 

Biquadratic equations by Ferrari’s method. 

Reference Books: 

 Narayan, S. A Text Book of Matrices, 2
nd

 Edition, S. Chand, New Delhi. 

 Prasad, C. Text Book on Algebra and Theory of Equations, 11th
 
Edition, Pothishala Pvt. Ltd., 

Allahabad. 

 Datta, K.B. Matrix and Linear Algebra, Prentice hall of India Pvt. Ltd., New Delhi. 

 Gokhroo, D.C. and Gokhroo Anil Matrices, Navkar Prakashan, Ajmer. 
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  : 100                          : 40
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MAT – 102    Algebra 
Max. Marks: 100        Min. Marks: 40 

Duration: 2 ½ Hrs 

Learning Outcome:  

On successful completion of the course, students will be able to: 

1. Explain Groups, general properties of groups and Application of Lagrange’s theorem. 

2. Analyze Normal subgroups, Quotient group, Permutation group and Morphism of group. 

3. Solve problem related to Ring, Ideals, Quotient rings, Integral domains, and Fields.  

Unit – I 
Definition of a Group with examples, Order of finite group, General properties of groups, Integral power 

of an element of a group, Order of an element of a group, Subgroup, Generation of groups.Cyclic group, 

cosets decomposition, Lagrange’s theorem and its consequences .
     

Unit – II 
Normal subgroups and Quotient groups, Permutation, permutation group, cyclic permutation, Even and 

odd permutation, The alternating group An. Morphism of groups, Homomorphism and isomorphism, The 

fundamental theorem of homomorphism.                                                 

Unit - III 
Ring, ring with unity, zero divisors, integral domain and field and their properties. Characteristic of a ring 

and integral domain, Subring, subfield, prime field, Ring morphism, Ideals (Principle, Prime and 

Maximal) and field of quotients of an Integral Domain.  

Reference Books: 

 Sharma, J.N. and Vasishtha, A.R.  Moden Algebra, Krishna Prakashan, Meerut. 

 Gokhroo, D.C. and Gokhroo Anil, Abstract Algebra, Navkar Prakashan Ajmer. 

 Herstein, I.N. (2006). Topics in Algebra, Wiley Eastern Ltd., New Delhi 

 

 

MAT – 102    

 : 100         : 40

: 2 ½  

I 
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Course Structure in Semester – II 
  Compulsory 

Paper Code Nomenclature Max. Marks 
Min. 

Marks 
Duration 

GEN-102 General Hindi 50 20 1 Hr. 

  Optional 

Mathematics 

Paper Code Theory Papers CIA ESE 
Max. 

Marks 

Min. 

Marks 
Duration 

MAT – 201 Vector calculus and Geometry 30 70 100 40 2 ½ Hrs. 

MAT – 202 Calculus 30 70 100 40 2 ½ Hrs. 

Semester Total 200 80  

 

 

GEN-102 
पूर्णांक-50 : 1    

अध्ययन के परिणाम  

पाठ्यक्रम पूर्ण होने के बाद विद्यार्थी योग्य होंगे –
1. विद्यार्र्थणयों में  हहिंदी व्याकरणर्क ज्ञान का विकास होना I  

व्याकिण – भाग 

इकाई-1      अंक योजना 
 सिंज्ञा, सिणनाम, विशेषर्, हक्रया,                                   -  10 अिंक 

 हक्रया विशेषर् ,सिंर्ि, समास, विलोम शब्द                                                  -   10 अिंक 

इकाई-2 

 शुद्धीकरर् [शब्द शुवद्ध ,िाक्यशुवद्ध ] पाररभावषक शब्दािली-[अिंगे्रजी शब्दों के हहिंदी  
समानार्थणक शब्द]                     -    5 अिंक  

 शब्द युग्म- अर्थण भेद , पयाणयिाची शब्द , उपसगण , प्रत्यय,                   -    5 अिंक  

इकाई-3 

 र्नबन्ि लेखन                                                    - 10 अिंक 
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 पत्र लेखन –आिेदन पत्र, ÁkFkZuk i= ] c/kkÃ i=                                 -  5 अिंक 

 अपहित गद्यािंश                                                                  -  5 अिंक 

  सहायक पुस्तकें - 
 हहिंदी व्याकरर् –डॉ. इिंहदरा अशोक  

 हहिंदी व्याकरर् कोश –डॉ. हदनेशचिंद्रशमाण,श्रीमती पुष्पा शमाण 
 हहिंदी व्याकरर् –डॉ. हररचरर् शमाण  
 हहिंदीव्याकरर् –डॉ. राजेश्वर प्रसाद चतुिदेी 
 हहन्दी व्याकरर् - भोलानार्थ र्तिारी 

 
 

 

MAT– 201  Vector Calculus and Geometry 
Max. Marks: 100          Min. Marks: 40 

Duration: 2 ½ Hrs 

Learning Outcome: 
 On successful completion of the course, students will be able to: 

1. Evaluate vector differentiation, gradient, divergence, curl, line integral and surface integral. 

2. Design different types of conic like  Ellipse, Parabola and Hyperbola in Cartesian coordinate. 

3. Solve problems related to 3-Dimensional figure like Sphere, Cone and Cylinder. 

4. This paper will help in skill development in the field of operators, 2D & 3D geometry. 

Unit I 
Vector differentiation, Gradient, Divergence and Curl, Identities involving these operators and related 

problems, Vector integration, Line and surface integral, Theorem of Gauss, Green’s and Stoke’s 

(statements and verification only). 

Unit II 
General equation of second degree, Tracing of conics, centre of a conic, coordinates of the centre. 

Equation of the conic referred to centre as origin, Asymptotes of a conic, Length and position of axes of a 

standard conic, Tracing of Ellipse, Parabola and Hyperbola.  

The Polar equation of Conic: polar equation of a straight line, circle, conic and chord. Auxiliary circle, 

Tracing of conic  
 

 
          

Unit III 
Sphere, Plane section of a sphere, tangent line and tangent plane of sphere, Cone, Enveloping cone, Tangent 

plane of cone, Reciprocal cone, Cylinder, Right circular cylinder, enveloping cylinder.    

Reference Books: 

 Chatterji, P.N.  Solid Geometry, Rajhans Prakashan Mandir, Meerut. 

 Prasad, G. and Gupta, H.C.  Text Book on Coordinate Geometry, Pothishala Pvt. Ltd., Allahabad. 

 Gokhroo, D. C. Gokhroo Anil. Coordinate Geometry, Navkar Prakashan, Ajmer. 

 Narayan, S.  Text Book of Vector Calculus, S.Chand and Co., New Delhi. 

 MAT – 201     
 : 100                         : 40

: 2 ½  

I 
”
”

II 
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MAT – 202 Calculus 
Max. Marks: 100          Min. Marks: 40 

Duration: 2 ½ Hrs 

Learning Outcome: 

 On successful completion of the course, students will be able to: 

1. Sketch curves in Cartesian and polar coordinate systems. 

2. Evaluate Maxima, Minima and saddle points of function of two variables.  

3. Solve problems related to Beta function, Gamma function, Double integral and Triple integral. 

Unit – I 
Derivative of length of an arc, Asymptotes in Cartesian coordinates, intersection of curve and its 

asymptote, Curvature, radius of curvature for (Cartesian, polar, parametric and pedal curves), chord of 

curvature, tests for concavity and convexity, test for point of inflexion, singular points, curve tracing (in 

Cartesian and polar co-ordinates). 

Unit – II 
Partial Differentiation, Change of variables, Euler’s theorem on homogeneous functions, Differentiation 

of implicit functions, Jacobians, Envelopes, Evolutes, Maxima, Minima and saddle points of function of 

two variables.  

Unit – III 
Beta and Gamma function, Double integral, change of order of integration, Triple integral, Dirichlet’s 

integral and Liouville’s extension of Dirichlet’s integral (statement only) 

Reference Books: 

 Chatterji, P. N. Differential Calculus, Rajhans Prakashan Mandir, Meerut. 

 Narayan, S. Differential Calculus, Jaipur Publication House. 

 Apostol, T. M. Mathematical Analysis, Marcel Dekkar, Inc. New Delhi. 

 Gokhroo, D. C. and Gokhroo Anil, Advanced Calculus, Navkar Prakhashan, Ajmer. 

 Narayan, S.  Course Book of Mathematical Analysis, S.Chand and Company. New Delhi. 

 Malik, S. C. Mathematical Analysis, Wiley Eastern Ltd. New Delhi. 

 

MAT – 202    

 : 100                          : 40
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Course Structure in Semester – III 
Compulsory  
Paper Code Nomenclature Max. Marks Min. Makrs Duration 

GEN-103 Environmental Studies 50 50 1 Hr 

Optional 

Mathematics  

Paper Code Paper Name Internal External 
Max. 

Marks 

Min. 

Marks 
Duration 

MAT – 301    Linear Algebra 30 70 100 40 2 ½ Hrs. 

MAT– 302    Differential Equations 30 70 100 40 2 ½ Hrs. 

 Total 200 80  

 

 

GEN-103 : ENVIRONMENTAL STUDIES 
Max. Marks: 50                   Min. Marks: 20 

Duration: 1 Hr. 

Unit I – Natural Resources 

Renewable and Non Renewable resources: 

 Natural resources and associated problems 

a. Forest resources: Use and over exploitation, deforestations, case studies Timber extraction, 

mining, dams and their effects on forests and tribal people. 

b. Water resources: Use and over utilization of surface and groundwater, floods, drought, 

conflict over water, dams – benefits and problems 

c. Mineral resources: Use and exploitation, environmental effects of extracting and using 

mineral resources. 

d. Energy resources: Growing energy needs, renewable and non renewable energy sources, use 

of alternate energy sources.  

e. Land resources: Land as a resource, Land degradation, man induced landslides, soil erosion 

and desertification. 

 Role of an individual in conservation of natural resources 

 Equitable use of resources for sustainable lifestyles.  

Unit II : Ecosystem 

 Concept of Ecosystem 

 Structure and function of an ecosystem 

 Producers, consumers and decomposers, 

 Energy flow in the eco system 

 Ecological succession 

 Food chains, food webs and ecological pyramids. 
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 Virus - COVID 

 HIV / Aids – causes and precaution 

 Climate change, global warming, Acid Rain, Ozone layer depletion 

 Photochemical smog 

Unit III – Biodiversity and its conservation 

 Introduction – Definition: genetics, species and ecosystem diversity 

 Value of biodiversity : consumptive use, productive use, social, ethical, aesthetic and option 

values 

 Hot spots of biodiversity 

 Threats to biodiversity: habitats loss, poaching of wildlife, man-wildlife conflicts 

 Endangered and endemic species of India 

 Conservation of biodiversity: In-situ and Ex-situ conservation of biodiversity 

 

 Environmental Pollution 

 Causes , effects and control measures of: 

a. Air pollution 

b. Water pollution 

c. Soil pollution 

d. Noise pollution 

GEN-103 % i;kZoj.k foKku 

iw.kk±d  % 50                U;wure % 20  

le; : 1 ?kaVs 

bdkÃ I  

ÁkÑfrd lalk/ku 

uohudj.k ,oa vuohuhdj.k lalk/ku  % ÁkÑfrd lalk/ku ,oa mlls lacaf/kr leL;k,¡  

1. ou lalk/ku  % mi;¨x ,oa vfr‘k¨“k.k ] ou¨Uewyu d¢l v/;;u ] fVEcj fu“d“kZ.k] [kuu ,oa mud¢ 

ou¨a ,oa tu tkfr;¨a ij ÁHkko  

2. tylalk/ku % lrgh ,oa Hkwty dk mi;¨x ,oa vfrmiHk¨x ] ck<+ ] lw[kk] ty fookn] cka/k¨ dh 

leL;k,a ,oa ykHk 

3. [kfut lalk/ku  % mi;¨x ,oa vfr‘k¨“k.k ] [kfut lalk/ku d¢ mi;¨x ,oa fu“d“kZ d¢ i;kZoj.kh; 

ÁHkko] d¢l v/;u  

4. ÅtkZ lalk/ku  % c<+rh gqÃ ÅtkZ vko‘;drk,¡] uohuhdj.k ,oa vouhuhdj.k ÅtkZ lalk/ku ] 

ÅtkZ laLkk/ku¨a dk osdfYIkd mi;¨x d¢l v/;u  

5. Hkwlalk/ku % Hkwfe ,d laLkk/ku ] Hkwvi?kVu ] ekuotfuRk Hkwl[kyu e`nk vijnu ,oa e#LFkyhdj.k 

] ÁÑfrd lalk/ku¨a d¢ laj{k.k esa O;fDrd Hkwfedk Lkrr thoup;kZ d¢ fy, lalk/ku¨a dk mi;qDr 

mi;¨x  

bdkÃ II 

ikfjfLFkfrdh ra= 

1. ikfjfLFkfrdh ra= dh vo/kkj.kk 

2. ikfjfLFkfrdh ra= dh lajpuk ,oa dk;ZÁ.kkyh 

3. mRiknd ] miHk¨Drk] vi?kVd 

4. ikfjfLFkfrdh ra= esa ÅtkZ Áokg 

5. ikfjfLFkfrdh vuqØe.k  

6. [kk| Ja`[kyk ] [kk|tky] ,oa ikfjfLFkfrdh Lrwi  

7. विषार्-ु COVID 

8. ,p vkÃ oh @ ,M~l (dkj.k v©j iwokZ/kku) 
9. tyok;q ifjorZu ] oSf‘Okd rki o`f) ] vEyo“kkZ] v¨t¨uijr {kj.k 

10. Q¨V¨d¢ehdy LekWx 
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bdkÃ III 

tSo fofo/krk ,o laj{k.k 

1. ifjp; & ifjHkk“kk] thuh;] Átkrh; ,oa  ikfjfLFkfrdh fofo/krk 

2. tSofofo/krk dk eºRo ] miHk¨xh; mIk;¨fxrk] mRikndh; mIk;¨fxrk] lkekftd uSfrd l©Un;Z 

c¨/k ,oa oSdfYid ewY; 

3. tSofofo/krk d¢ rIrLFky 

4. tSofofo/krk d¢ [krjs % vkokl{k;] oU;Ák.kh;¨a dk f‘kdkj ] ekuo oU;Ákf.k;¨a d¢ chp 

foj¨/kkHkkl  

5. Hkkjr dh foyqIrÁk; ,oa LFkkfud Átkfr;k¡  

6. tSo fofo/krk dk laj{k.k % Lo LFkkuh; ,oa iwoZ LFkkuh laj{k.k  

7. ifjHkk“kk] dkj.k] ÁHkko ,oa fu;a=.k mik; 

a.  ok;q Ánw“k.k   

b. ty Ánw“k.k   

c.  e`nk Ánw“k.k  

d. /ouh Ánw“k.k 

 
 

MAT – 301 Linear Algebra 
Max. Marks: 100          Min. Marks: 40 

Duration: 2 ½ Hrs 

Learning Outcome: 
On successful completion of the course, students will be able to: 

1. Explain the concepts of vector spaces, subspaces, basis, dimension and their properties. 
2. Construct Homomorphism of vector space, matrix related to linear transformation and verify 

Sylvester law of nullity. 
3. Compute Eigen values and Eigen vectors, minimal polynomial, Jordan Canonical form of Matrix. 

Unit – I 
Vector space: Definition and examples of vector space, subspace, sum and direct sum of subspace, linear 

span, linear dependence, independence and their basic properties, Basis, Finitely generated vector space, 

Existence theorem for basis of a finitely generated vector space, Invariance of the number of elements of 

basis set, dimensions, Quotient space and its dimension. 

Unit – II 
Homomorphism and isomorphism of vector space, theorems on space morphism, Rank and Nullity, 

Sylvester law of nullity, Algebra of linear transformation. Dual spaces, Bidual spaces, Adjoint of a linear 

transformation, Matrix representation of a linear transformation. 

Unit - III 
Eigen values and Eigen vectors, similar matrices, equivalent matrices, minimal polynomial, 

Diagonalization of matrices, Jordan blocks and Jordan forms. 

Reference Books: 

 Herstein, I.N. Topics in Algebra, Wiley Eastern Ltd., New Delhi. 

 Sahai, V. and Bist, V. Linear Algebra, Narosa Publishing House. 

 Gokhroo, D.C. and Gokhroo Anil, Linear Algebra, Navkar Prakashan, Ajmer. 

 

MAT – 301 

 : 100                        : 40

: 2 ½  

I 
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MAT – 302 Differential Equations 
Max. Marks: 100         Min. Marks: 40 

Duration: 2 ½ Hrs 

Learning Outcomes: 

On successful completion of the course, students will be able to: 

1. Formulate the ordinary differential equation and solve Differential equations of first order and 

first degree. 

2. Learn various techniques of getting solutions of linear differential equations with constant 

coefficients, linear differential equation of second order. 

3. Solve non-linear Partial differential equation by Charpit’s method, Homogeneous and non-

Homogeneous linear partial differential equation with constant coefficients.  

4. This paper will help in skill development in the field of Differential equations. 

Unit – I 
Concept and formation of a differential equation, Order and degree of a differential equation, Differential 

equations of first order and first degree, Bernoulli’s equation, Exact differential equation, integrating 

factors, First order higher degree equations solving for x, y, p. Lagrange’s equation, Clairaut’s equation, 

equation reducible to Clairaut’s form, Singular solution. 

Unit – II 
Linear differential equations with constant coefficients: Homogeneous and non-homogeneous linear 

ordinary differential equation, Geometrical meaning of a differential equation and orthogonal trajectories, 

Linear differential equation of second order: Reduction to normal form, Method of variations of 

parameters, Ordinary Simultaneous differential equations. Simultaneous equation of the form d x / P = d 

y / Q = d z / R. 

Unit - III 
Partial differential equation: Formation, order and degree, linear and non-linear partial differential 

equation of first order. Complete solution, singular solution, General solution, solution of Lagrange’s 

linear equations, non-linear partial differential equation of first order : Solution by four standard forms. 

Solution of non-linear differential equation by Charpit’s method, Homogeneous and non-Homogeneous 

linear partial differential equation with constant coefficients, Partial differential equation with variable 

coefficients reducible to equations with constant coefficients, their complimentary function and particular 

integrals. 

Reference Books: 

 Ahsan, Z. Differential Equations and Their Applications, Prentice-Hall of India, New Delhi 

 Gokhroo, D.C. and Gokhroo Anil, Differential Equations, Navkar Prakashan, Ajmer, 

 Raisinghania, M.D. Advanced Differential Equations, S.Chand and Company Ltd. 
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MAT – 302 : 

 : 100          : 40

: 2 ½ 

I 

x, y, p 

II 

 dx/P  = dy/Q = dz/R   

III 
” ”

”
” ”

”
 

 : 

 , . .  vfuy , ” , 

 , . .  vfuy ” , ” ,  

 

 

Course Structure in Semester – IV 

Mathematics 

Paper Code Paper Name CIA ESE 
Max. 

Marks 

Min. 

Marks 
Duration 

MAT – 401   Real Analysis 30 70 100 40 2 ½ Hrs. 

MAT – 402   Mechanics 30 70 100 40 2 ½ Hrs. 

Total 200 80  

 

MAT – 401 Real Analysis 
Max. Marks: 100         Min. Marks: 40 

Duration: 2 ½ Hrs 

Learning Outcome:  

On successful completion of the course, students will be able to: 

1. Explain the properties of the Real number ℝ and nature of Real Sequences. 

2. Apply the ratio, Leibnitz’, Cauchy n
th

 root test for Convergence of an Infinite series of Real number. 

3. Test Continuity and Differentiability of two variables function and the application of mean value 

Theorem. 

4. This paper will help in skill development in the field of real number and their applications. 

Unit - I 
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Real number system as a complete ordered field: Field and its properties, ordered field, lower bound, 

upper bound, supremum and infimum of sets, the completeness property of Real number system, the 

Archimedean property, Definition of sequence, theorems on limits of sequences, bounded and monotonic 

sequences, Cauchy’s convergence criterion. 

Unit – II 
Infinite series of non-negative terms, different tests of convergence of infinite series:  Comparison test, 

Ratio test, Logarithmic, Morgen and Bertrand test (without proof).Alternating series, Leibnitz’ theorem 

Absolute and conditional convergence, Pointwise convergence of sequence of functions, Uniform 

convergence. 

Unit – III 
Limit, continuity, differentiability of two variable functions, mean value theorems: Rolle’s Theorem, 

Lagrange’s mean value theorem, Cauchy’s mean value theorem, Riemann integral, Fundamental theorem 

of integral calculus. 

Reference Books: 

 Apostol, T.M. Mathematical Analysis, Welsey Publishing Company. 

 Goldberg, R.R. Real analysis, John Wiley and sons. 

 Gokhroo, D.C. and Gokhroo Anil, Real Analysis, Navkar Prokashan Ajmer.  

 Narayan, S. A Course of Mathematical Analysis, S. Chand & Co., New Delhi. 

 

 

MAT – 401        

 : 100          : 40

: 2 ½ 

I 

”

II 

”

III 

 : 

 , . .  vfuy ” , ” , 

 , . .  vfuy , ” , 

 

 
MAT – 402      Mechanics 

Max. Marks: 100            Min. Marks: 40 

Duration: 2 ½ Hrs 

Learning Outcome: 

On successful completion of the course, students will be able to: 

1. Explain necessary conditions for the equilibrium of Coplanar Forces and Application of Friction. 

2. Deal with the Kinematics and Kinetics of the rectilinear motions of a particle, Problem related to 

horizontal and vertical elastic string. 

3. Learn that a particle moving under a central force describes a plane curve and know the Kepler’s 

laws of the planetary motions. 
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Unit – I 
General Conditions of equilibrium of coplanar forces: Reduction of coplanar forces into a force with 

couple, Equilibrium of a rigid body under three forces, Equilibrium of rigid body under more than three 

forces, Friction, Common Catenary. 

Unit – II 
Kinematics and Kinetics Rectilinear motion, Velocity and acceleration along radial, transverse, tangential 

and normal directions, Simple harmonic motion, Rectilinear motion in resisting medium, Hook’s law and 

related problems. 

Unit – III 
Constrained motion in vertical and horizontal circles, central orbit, Kepler’s law of Planetary motion, 

Impact (Direct and Oblique). 

Reference Books: 

 Chorlton F, Dynamics, CBS Publishers, New Delhi. 

 Mittal P.K., Dynamics, S.J. Publication, Meerut. 

 Gaur Y.N., Mathur A.K., Dynamics, Ramesh Book Depot, Jaipur. 

 Loney S.L., Statics, Macmillan Company, London. 

 Gokhroo, D.C. Gokhroo Anil, Statics, Navkar Prakashan, Ajmer. 

 Gokhroo, D.C. Gokhroo Anil, Navkar Prakashan, Ajmer. 

 

 
MAT – 402 

 : 100                        : 40

: 2 ½ 

I 

”

II 
”  

III 

 : 

 , . .  vfuy. , ” , 

 , . .  vfuy. , ” , 
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Course Structure in Semester – V 
Mathematics  

Paper Code Theory Papers CIA ESE 
Max. 

Marks 

Min. 

Marks 
Duration 

MAT – 501 Metric Spaces and Complex Analysis 30 70 100 40 2 ½ Hrs. 

MAT – 502 Linear Programming 30 70 100 40 2 ½ Hrs. 

 Total 200 80  

 

MAT – 501 Metric Spaces and Complex Analysis 
Max. Marks: 100         Min. Marks: 40 

Duration: 2 ½ Hrs 

Learning Outcome: 

On successful completion of the course, students will be able to:  

1. Explain several standard concepts of Metric space and their properties, Open and Closed sets. 

2. Analyze Analyticity of function and Construct analytic function by Milne Thomson method. 

3. Apply the concepts of the conformal mapping, bilinear transformation in real life problems. 

4. This paper will help is skill development in the field of higher order research related to complex 

analysis. 

Unit – I 
Definition and examples of a metric space, Diameter of a set, Bounded set, Open sphere, Closed sphere, 

Open set, Properties of open set, Interior point and interior of a set, Closed set, Properties of closed set, 

Limit point of a set, Derived and closure of a set, Boundary point of a set. 

Unit – II 
Continuity and Differentiability of complex valued function, Analytic function, Necessary and Sufficient 

condition for analytic function, Cauchy –Riemann Equations (Cartesian and Polar form) Harmonic 

function, Conjugate Harmonic function, Construction of an analytic function by Milne Thomson method. 

Unit – III 
Conformal mapping, Isogonal mapping, Necessary and sufficient conditions for a conformal mapping. 

Some elementary transformations: Translation, Rotation, Magnification, Inversion. Linear 

transformation, Bilinear transformation, Properties of Bilinear transformation, Cross ratio, Invariant point 

of Bilinear transformation. 

Reference Books: 

 Ponnusamy S. Foundations of Complex Analysis, Narosa Book Distributors. 

 Sharma, J.N. Functions of a Complex Variable, Krishna Prakashan, Meerut. 

 Gokhroo, D.C. Gokhroo Anil Complex Analysis, Navkar Publication House. 

 Singh, M.P., Complex Analysis, Omega Publication. 

 

 

MAT – 501 

 : 100          : 40

: 2 ½ 

I 

II 
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MAT – 502 Linear Programming 
Max. Marks: 100         Min. Marks: 40 

Duration: 2 ½ Hrs  
Learning Outcome: 

On successful completion of the course, students will be able to: 

1. Provide graphical solutions of linear programming problems with two variables, and illustrate the 

concept of convex set and extreme points. 

2. Create a Simplex table for solving linear programming models of real life situations.  

3. Establish a relationship between the primal and dual problems, and to solve Linear programming 

problem by Revised Simplex method. 

4. This paper will help in skill development in the solution of Analytical problems. 

Unit - I 
Linear programming problem: Definition of Linear programming problem, Formulation and Solution of 

Linear programming problem, Feasible solution, Basic Feasible solution, Optimal solution, Convex set 

and their properties, Hyperplane, Basic solutions and properties. 

Unit II 
Theory of Simplex method, Fundamental Theorem of Linear Programming (Statement only), The 

Simplex algorithm, Simplex method in tableau format, introduction to artificial variables, Case of 

unbounded solutions, Big- M method, Two Phase method, Degeneracy in linear programming problem. 

Unit III 
Duality in Linear programming problem: Formulation of the dual problem, Primal-Dual relationships, 

Symmetric and Un-symmetric dual problem with restriction in sign, Theorems related to dual problem, 

Revised Simplex method (standard form I and II).                           
Reference Books: 

 Singh, B. Linear programming, Meerut. 

 Gauss, Linear programming, Narosa Publishing House. 

 Gokhroo, D.C. and Gokhroo Anil, Linear Programming, Navkar Publication House. 

 

 

MAT – 502

 : 100                          : 40

: 2 ½ 

I 
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Course Structure in Semester – VI 

Mathematics 

Paper Code Theory Papers CIA ESE 
Max. 

Marks 

Min. 

Marks 
Duration 

MAT – 601 Statistics 30 70 100 40 2 ½ Hrs. 

MAT – 602 Numerical Analysis 30 70 100 40 2 ½ Hrs. 

Total 200 80  

 

MAT – 601 Statistics 
Max. Marks: 100           Min. Marks: 40 

Duration: 2 ½ Hrs 
Learning Outcome: 

On successful completion of the course, students will be able to: 

1. Apply several concepts of Probability, Application of Bayes’ theorem, Regression and Correlation 

Coefficient for solving real life situation. 

2. Explain discrete probability distributions like Binomial and Poisson distribution. 

3. Solve Problems related to Rectangular Distribution and area property of normal distribution. 

4. This paper will help in skill development in the field of probability and its application. 

Unit – I 
Random experiment, Sample space, Definition of Probability, Conditional probability, Addition theorem 

of probability, Multiplication theorem of compound probability, Bayes’ theorem, Random variate, 

Probability distribution, Mathematical expectation, Moment,  Mathematical expectation of the Sum and 

product of two  random variate, Covariance, Curve fitting, Regression and Correlation Coefficient. 

Unit – II 
Moment Generating Functions, Theorems on moment generating function, Cumulants, Properties of 

Cumulants, Characteristic function. Discrete probability distributions: Binomial, Poisson distribution and 

their Mean, Variance, Moment, Recurrence relation, Moment generating function.  

 Unit – III  
Continuous probability distribution: Rectangular distribution, Normal distribution, derivation of normal 

distribution from binomial distribution, Mean, Variance, Moment, Recurrence relation, Moment 

generating function, Additive property of normal distribution, Problems related to area property of 

normal distribution. Exponential Distribution. 

 (Case study related to  COVID 19  based on exponential Distribution) 
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Reference Books: 

 Freund, J.E. Mathematical Statistics, Prentice Hall of India. 

 Gupta, S.C. and Kapoor, V.K. Fundamental of Mathematical Statistics, S.Chand and Sons. 

 Gokhroo, D.C. and Gokhroo Anil, Mathematical Statistics, Navkar Prakashan Ajmer. 

 

 

MAT – 601 

 : 100                          : 40

: 2 ½ 

I 
”

”
”

II 

III 

- 

 : 

 , . .  vfuy. , ” , 

MAT – 602 Numerical Analysis 
Max. Marks: 100           Min. Marks: 40 

Duration: 2 ½ Hrs 

Learning Outcome: 

On successful completion of the course, students will be able to: 

1. Learn about various Numerical operators, interpolating and extrapolating methods. 

2. Solve question related to unequal intervals by using Newton’s formula, Lagrange’s formula. 

3. Evaluate Numerical Integration by General quadrature formula, Trapezoidal, Simpson’s one- third 

rule, Simpson’s three-eighth rule. 

4. This paper will help in skill development in the field of research related to operators. 

Unit – I 
Numerical operators, Properties of operators, Fundamental theorem of difference calculus, Factorial 

function, Interpolation with equal intervals: Newton’s forward and Newton’s backward interpolation 

formula. 

Unit – II 
Divided differences and their properties, Newton’s formula for unequal intervals, Lagrange’s formula, 

Central difference, Gauss forward and backward formula, Stirling interpolation formula Bessel formula, 

Numerical Differentation: Derivative from interpolation formulae, approximate expressions for the 

derivatives of a function. 

Unit – III 
Numerical Integration: General quadrature formula for equidistant ordinates, Trapezoidal, Simpson’s 

one- third rule, Simpson’s three-eighth rule, Weddle’s rule, Gauss’ Quadrature formula, Euler –

Maclaurin’s summation formula, Solution of algebraic and transcendental equation, Newton Rapson 

method and Regular Falsi method. 

 Reference Books: 
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 Saxena, H.C. Numerical Analysis, S. Chand, New Delhi. 

 Bansal, J.L. and Ojha, J.P.N.Numerical Analysis, J.P.H., Jaipur. 

 Vasistha, A.R., Sharma S.K .and Vasishtha, H. Numerical Analysis, Krishna prakashan media (P) 

Ltd. 

 Gokhroo, D.C. and Gokhroo Anil, Numerical Analysis, Navkar Prakshan Ajmer. 

 

 

MAT – 602

 : 100                         : 40

: 2 ½ 
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” ” ”

II 
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BACHELOR OF SCIENCE 

 

Eligibility for admission in First Year of B.Sc. Mathematics is 10+2 examination of any Board 

with at least 48% marks. With regard to admission on reserved category seats government rules 

will be applicable. 

SCHEME OF EXAMINATION 
The number of the paper and the maximum marks for each paper, together with the minimum 

marks required for a pass are shown against each subject separately. It will be necessary for a 

candidate to pass in the theory as well as the practical part of a subject/paper, wherever prescribed, 

separately. 

 

Classification of successful candidates shall be as follows: 

First Division  60%  of the aggregate marks prescribed in Semesters  

              I to VI taken together 

Second Division 50%  

All the rest shall be declared to have passed the examination.  

 

 For passing a candidate shall have to secure at least 40% marks in each course (Theory and 

Practical separately).  

 No division shall be awarded in Semesters I to V. 

 Wherever a candidate appears for a due paper examination, she will do so according to the 

syllabus in force. 

 A candidate not appearing in any examination/absent in any paper of term end examination 

shall be considered as having DUE in those papers. 
 

 

 

 

End Semester Examination Pattern 
Maximum Marks : 50                Duration:2½  Hrs. 

Section A                       10 x 1 =10 marks 

Contains 10 Questions of 1 mark each and all are compulsory.  

Three questions from each unit and one extra question from any one unit 

Section B                 3+3+4 = 10 marks 

Contains 3 questions with internal choice  ( Two questions from each unit). 

 (2 Questions of 3 marks each and 1 Question of 4 marks ) 

A student has to attempt 3 questions, choosing at least one question from each unit. 

Section C    3 x 10 = 30 marks 

Contains 3 questions with internal choice (Two questions from each unit).  

Each Question carries 10 marks.  

A Student has to attempt 3 questions, choosing at least one question from each unit. 
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Course Structure in Semester – I 
Compusory 
Paper Code Paper Title Max. Marks Min marks Duration 

GEN-101 General English  50 20 1 Hr. 

Optional 

Physics 

Paper Code Theory Papers CIA ESE 
Max. 

Marks 

Min. 

Marks 
Duration 

PHY – 101 Mechanics 25 50 75 30 2 ½ Hrs. 

PHY – 102 Electromagnetics 25 50 75 30 2 ½ Hrs. 

PHY – 103 Practical 10 40 50 20 3 Hrs. 

Total 200 80  

 

GEN-101 : General English 
Max. Marks: 50         Min. Marks: 20 

           Duration : 1 Hr 

Learning Outcome: 

On successful completion of the course, the students will be able to:- 

1. Get acquainted with the different concepts of Grammar. 

2. Enhance their reading and writing skills of the students. 

3. Develop a practice of using idioms and phrasal verbs in everyday conversations.  

4. Have a cutting edge in the competitive and professional world.  

Unit I 

SVOCA (Subject, Verb, Object, Complement, Adverbial), Transformation of sentence (Active Passive and 

Direct Indirect), Modals, Tense usage, Homophones and Homonyms,  

 

 IDIOMS 
1. A penny for your thoughts 

2. Actions speak louder than words 

3. At the drop of a hat 

4. Ball is in your court 

5. Barking up the wrong tree 

6. Beat around the bush 

7. Best of both worlds 

8. Bite off more than you can chew 

9. Blessing in disguise 

10. Burn the midnight oil 

11. Can't judge a book by its cover 

12. Cross that bridge when you come to it 

13. Cry over spilt milk 

14. Curiosity killed the cat 

15. Don't count your chickens before the 

eggs have hatched 

16. Don't put all your eggs in one basket 

17. Every cloud has a silver lining 

18. Feel a bit under the weather 

19. Give the benefit of the doubt 

20. Hear it on the grapevine 

21. Hit the nail on the head 

22. In the heat of the moment 

23. Kill two birds with one stone 

24. Last straw 

25. Let sleeping dogs lie 

26. Let the cat out of the bag 

27. Make a long story short 

28. Miss the boat 

29. Off one's rocker 

30. Once in a blue moon 

31. Piece of cake 

32. Put wool over other people's eyes 

33. See eye to eye 

34. Sit on the fence 

35. Speak of the devil! 

36. Take with a grain of salt 

37. Taste of your own medicine 

38. To hear something straight from the 

horse's mouth 

39. A Picture paints a thousand words 

40. Method to my madness
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Phrasal verbs 
 Break: Break away, Break down, Break off, Break up 

 Bring: Bring about, Bring in, Bring up, Bring down 

 Come: Come by, Come across, Come upon 

 Carry: Carry out, Carry on, Carry off, Carry over 

 Call: Call on, Call off, Call at 

 Get: Get Along, Get Away, Get By, Get Through, Get Over 

 Give: Give up, Give away, Give in 

 Hard: Hard up, Hard of hearing, Hard to please 

 Look: look after, look into, look forward to, look up to 

 Put: put out, put off, put up, put up with 

 Run: run after, run down, run over, run out of 

 Take: take after, take up, take to 

Unit II 

Comprehension, Précis writing 

Unit III 

 Formal and Informal Letters- Job Application, Resume and Cover letter, Composition, Report Writing 

Reference Books: 

 A Practical English Grammar (Oxford Paper Back)   : A.J. Thomson 

 Intermediate English Practice Book ( Orient Longman )  : S.Pit Corder :  

 Strengthen Your English (OUP 1973)      :Bhaskaran and Hordburgh 

 The English Errors Of Indian Students (OUP)   :T.l.h. Smith – Pearce 

 A Practical Course of English ( Ramesh Book Depot, Jaipur) :I.K. Sharma and V.D. Singh 

 

 

PHY – 101 Mechanics 
Max. Marks : 75          Min. Marks: 30 

Duration : 2 ½ Hrs 

Learning Outcome: 

On successful completition of the course, students will be able to: 

1. Solve problems of Kinematics and Mechanics based upon conservation. 

2. Stimulate flow of liquid, Bernoulli’s theorem and its applications. 

3. Explain elasticity, its types and its application in bending. 

4. This paper will help in skill development in the field of motion of particles, fluids, Solids and 

center of mass. 

Note: Weightage of numerical should not exceed 10%. 
Unit – I 

System of particles, centre of mass, centre of mass of two particles and N particles systems, motion of 

centre of mass, concept of  reduced mass, energy and momentum conservation, concepts of  elastic and 

inelastic collisions. Angular momentum of a system of particles, Conservation of angular momentum, 

angular momentum about an arbitrary point, rigid body motion. Rotational motion, equation of motion of 

a rotating body, kinetic energy of rotation and idea of principles axes. 

Unit – II 

Kinematics of moving fluids: Equation of continuity, Bernoulli’s theorem and its applications – 

Atomizer, Torricelli’s theorem and Ventruimeter. Viscous fluids, Stream line and Turbulent flow, 

Poiseuille’s law, Capillary tube flow, Reynold’s number, Stokes law, terminal velocity, Surface tension 

and surface energy, molecular interpretation of surface tension. 

Unit – III 

Elasticity: Small deformations, Young’s modulus, Bulk modulus and Modulus of rigidity for an isotropic 

solid, Poisson ratio, relation between elastic constants. Theory of bending of beams and Cantilever, 

Torsion of a cylinder, Bending moments and Shearing forces.  

Reference Books: 

 V.K. Jain ,(2009), Classical Mechanics,2
nd

 Edition ,Anne Book Private Ltd. 
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 H. Goldstein,(1980), Classical Mechanics, 2
nd

 Edition , Addison-Wesley 

 E.M. Purcell, (2017), Berkeley Physics Course, Vol. I Mechanics 3
rd

 Edition, M C Graw Hill Edu. 

 R. S. Gambhir,(1992), Mechanics, CBS Publishers and Distributors 

 Joseph Stiles Beggs,(1993)  Kinematics, CRC Press 

PHY-101 ;kaf=dh 

 : 75                         : 30

: 2 ½  

bdkbZ & I 
cgqd.kh; ra=] nzO;eku dsUnz rFkk nzO;eku dsUnz dh xfr] lekfur nzO;eku] ÅtkZ ,oa losax laj{k.k] 

izR;kLFk ,oa vizR;kLFk VDdjs] d.k ra= dk dks.kh; laosx] dks.kh; laosx dk laj{k.k] fdlh LoSfPNd fcanq 

ds ifjr dks.kh; laosx] n<̀ fi.M dh xfr] ?kw.kZu xfr] n<̀+ fiaM dh xfr ds lehdj.k] ?kw.kZu xfrt ÅtkZ 

,oa eq[; v{k | 

bdkbZ &II 
xfr'khy rjy xfr dh % lkarO; lehdj.k] cuwZyh izes;] rFkk bld¢ vuqÁ;¨x ,V¨ekbtj] V¨lZyh Áes; 

v©j oSU;wjhehVj ';ku rjy /kkjk js[kh; ,oa fo{kqC/k vjs[kh; izokg] Iokt; fu;e] ds'kuyh uyh esa nzo 

izokg] jsukWYM la[;k] LVksd fu;e] vafre xfr  i`"B ruko o i`"Bh; ÅtkZ] vUrj vk.kfod cyksa ds vk/kkj 

ij i`"Bruko dh O;k[;k oØh; nzo lrg ij nkc | 

bdkbZ &III 
izR;kLFkrk% U;wu fodxfr;ka] ;ax dk izR;kLFkrk xq.kkad] vk;ru izR;kLFkrk xq.kkad o le:i <ksl ds fy, 

vi:i.k xq.kkad] ik;tu xq.kkad] fofHkUu izR;kLFkrk xq.kkadksa esa laca/k, naM+ks ds cadu dk fl)kUr ,oa 

dsfUVyhoj] csyu dk ,asBu] cadu vk?kw.kZ o ,aBu cyA  

  

 . . . , ;kaf=dh, CBH 

 
PHY – 102 Electromagnetics 

Max. Marks : 75         Min. Marks: 30 

Duration : 2 ½ Hrs 

Learning Outcome 

On successful completition of the course, students will be able to: 

1. Tabulate vector properties and theorems related to it. 

2. Classify Electrostatic properties of conducts and various boundary conditions.  

3. Explain Magnetic field and analysis of AC circuits. 

Note: Weightage of numerical should not exceed 10%. 
Unit - I 

Scalars and Vectors: dot products, vector product, triple vector product, gradient of scalar field and its 

geometrical interpretation, divergence and curl of a vector field. Flux of vector field, Gauss’s divergence 

theorem, Stokes theorem. Gauss’s Law and its integral and differential form. Coulomb’s law in vacuum 

expressed in vector form.  

Unit – II 

Electric field in matter: Atomic and Molecular dipoles, Permanent dipole moment. Capacity of parallel 

plate capacitor with partially or completely filled dielectric, electric displacement, Lorentz local field and 

Clausius Mossotti equation. 

Electrostatic field – conductors in electric field, Boundary conditions for potential and field at dielectric 

surface, Poisson’s and Laplace’s equations in Cartesian, cylindrical and spherical polar coordinates 

(without derivation). 

Unit - III 

Concept of magnetic field B and magnetic flux, Biot-Savart’s law, B due to a straight current carrying 

conductor.Ampere circuital law (integral and differential form), Maxwell’s equations (integral and 

differential form) and displacement current. 
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Electromagnetic induction, Faraday law (its integral and differential form) Lenz’s law, mutual & self 

inductance,Charging, discharging of condenser through resistance, rise and decay of current in LR circuit, 

decay constant, transient in LCR circuit. 

Reference Books: 

 Ed. E.M. Procell ,(1965),Electricity and Magnetism, (Mc Graw   Hill) 

 Haliday and Resnik, (2007)‘Physics’-Vol. II,Wiley 

 D. J. Griffith (2015)“Introduction to electrodynamics”, Pearson Education India  

 Learning Pvt.Ltd. 

 A.M. Portis,(1978) ‘Electromagnetic field’, John Wiley&sons  

 V.V. Savate,(2015) ‘Electromagnetic field and Waves’, (Wiley Eastern Ltd., New   

 Delhi.) 

   

PHY-102: 
 : 75                          : 30

: 2 ½ 

 I

II

 |

|

 III
B B

,

, |

LR LCR

  

 ,

PHY – 103  Practical 
Max. Marks : 50         Min. Marks: 20 

Duration : 3  Hrs 

List of Experiments: 
1. Modulus of rigidity by Maxwell’s needle 

2. Elastic constants by Searl’s method 

3. Viscosity of glycerin through a uniform capillary tube 

4. Low resistance by Carey Foster’s Bridge with callibration 

5. Draw forward and reverse bias characteristics of a semiconductor diode. 

6. Study of parallel axis for moment of Inertia 

7. Study zener diode voltage regulated power supply. 



SGCA/B.Sc. Maths (Physics)/2018-19 

7 
 

 

PHY-103 izk;ksfxd  

 : 50                          : 20

: 3  

iz;ksxksa dh lwph 

 eSDloSy lqb }kjk rkj dk vi:i.k xq.kkad Kkr djuk | 

 lyZ midj.k }kjk fofHkUu izR;kLFkrk xq.kkad Kkr djuk | 

 ds’k ufy;ks ls nzo ds izokg dk v/;;u djuk | 

 dsfjQksLVj lsrq dh lgk;rk ls vYi izfrjks?k dk eku Kkr djuk | 

 ,d v)Zpkyd Mk;¨M d¢ vxzz ck;l ,oa ik’p ck;l ds vfHkyk{kf.kd dk oØ cukv¨ | 

 tMRo vk?kw.kZ ds fy, lkekUrj v{kksa ds fu;e dk v/;;u djuk | 

 laf/k fofu;fer fctyh dh vkiwfrZ dk fofHkUu Hkkj ds lkFk v/;;u djukA 

 

 

Course Structure in Semester – II 
Compulsory 

Paper Code Nomenclature Max. Marks Min. Marks Duration 

GEN-102 General Hindi 50 20 1 Hr. 

Optional 

Physics 

Paper Code Theory Papers CIA ESE 
Max. 

Marks 

Min. 

Marks 
Duration 

PHY – 202 
Kinetic Theory of Gases and Theory of 

Relativity 
25 50 75 30 2 ½ Hrs. 

PHY – 203 Waves and Oscillations 25 50 75 30 2 ½ Hrs. 

PHY – 203 Practical 10 40 50 20 3 Hrs. 

Semester Total 200 80  

 

 

GEN-102 
पूर्णांक-50 : 1    

अध्ययन के परिणाम  

पाठ्यक्रम पूर्ण होने के बाद विद्यार्थी योग्य होंगे –
1. विद्यार्र्थणयों में  हहिंदी व्याकरणर्क ज्ञान का विकास होना I  

व्याकिण – भाग 

इकाई-1      अंक योजना 
 सिंज्ञा, सिणनाम, विशेषर्, हक्रया,                                   -  10 अिंक 

 हक्रया विशेषर् ,सिंर्ि, समास, विलोम शब्द                                                  -   10 अिंक 

इकाई-2 

 शुद्धीकरर् [शब्द शुवद्ध ,िाक्यशुवद्ध ] पाररभावषक शब्दािली-[अिंगे्रजी शब्दों के हहिंदी  
समानार्थणक शब्द]                     -    5 अिंक  
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 शब्द युग्म- अर्थण भेद , पयाणयिाची शब्द , उपसगण , प्रत्यय,                   -    5 अिंक  

इकाई-3 

 र्नबन्ि लेखन                                                    - 10 अिंक 

 पत्र लेखन –आिेदन पत्र, ÁkFkZuk i= ] c/kkÃ i=                                 -  5 अिंक 

 अपहित गद्यािंश                                                                  -  5 अिंक 

  सहायक पुस्तकें - 
 हहिंदी व्याकरर् –डॉ. इिंहदरा अशोक  

 हहिंदी व्याकरर् कोश –डॉ. हदनेशचिंद्रशमाण,श्रीमती पुष्पा शमाण 
 हहिंदी व्याकरर् –डॉ. हररचरर् शमाण  
 हहिंदीव्याकरर् –डॉ. राजेश्वर प्रसाद चतुिदेी 
 हहन्दी व्याकरर् - भोलानार्थ र्तिारी 

 
 

 

PHY – 201 Kinetic Theory of Gases and Theory of Relativity 
Max. Marks : 75         Min. Marks: 30 

Duration : 2 ½ Hrs 

Learning Outcome 

On successful completition of the course, students will be able to: 

1. Illustrate Properties of gases and different types of velocities. 

2. Explain frame of Suggesteds, Coriolis force and their effects. 

3. Describe Einstein’s theory of Relativity and Lorentz transformation equations. 

Note: Weightage of numerical should not exceed 10%. 
Unit I 

Kinetic Theory of Gases: Assumptions of Kinetic Theory of gases, Law of equipartition of energy and its 

applications for specific heats of gases. Maxwell distribution of speeds and velocities (derivation 

required), Experimental verification of Maxwell’s Law of speed distribution: most probable speed, 

average and r.m.s. speed, mean free path.Transport of energy and momentum, diffusion of gases. 

Brownian motion (qualitative), Real gases, Van der Waal’s equation. 

Unit II 

Inertial frames, Galilean transformation, Non-Inertial frames, Fictitious laws of motion and motion is 

uniform field, fictious forces, Displacement, velocity and acceleration in rotating co-ordinate system, 

Coriolis force and its application, Effect of Coriolis force on a particle moving Horizontally on Earth, 

Effect of Coriolis force on Bodies falling Vertically downward on Earth, Effect of Coriolis force on 

Bodies thrown Vertically upward on Earth, Effect of Coriolis force on Pendulum or Foucault Pendulum. 

Michelson- Morley experiment, search of ether. 

Unit III 

Applications of special theory of relativity: Special theory of relativity, Lorentz co-ordinate and physical 

significance of Lorentz invariance, Length Contraction, Duration Dilation, , Velocity addition theorem, 

Variation of mass with velocity, Mass energy equivalence, Transformation of relativistic momentum and 

energy, relation between relativistic momentum and energy, Mass, velocity, momentum and energy of 

zero rest mass. 

Reference Books: 

 H. Goldstien ,(1951) Classical Mechanics (2
nd

  Edition) Addison Wesley 

 Arthur Beiser , 2016,concepts of Modern Physics , Mc Graw Hill 

 D.S. Mathur  (2000) Mechanics , S Chand 

 D.S. Mathur,(2010)  properties of Matter, S Chand 

 Mark W. Zemansky(1998) Heat and Thermodynamics  Vth  Edition, Kindle edition 
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PHY-201
 : 75                          : 30

: 2 ½ 

I

¼O;qRifRr d¢ lkFk½

¼xq.kkRed½

II

III

 , , 

PHY – 202 Waves and Oscillations  
Max. Marks : 75         Min. Marks: 30 

Duration : 2 ½ Hrs 

Learning Outcome 

On successful completition of the course, students will be able to: 

1. Illustrate Properties of gases and different types of velocities. 

2. Explain frame of Suggesteds, Coriolis force and their effects. 

3. Describe Einstein’s theory of Relativity and Lorentz transformation equations. 

Note: Weightage of numerical should not exceed 10%. 
Unit – I 

Potential well and periodic oscillations, cases of harmonic oscillations, differential equations and its 

solutions, Kinetic and Potential energy, Simple harmonic oscillations in-Spring and mass system, Simple 

and compound pendulum, Torsional pendulum, Bifilar oscillations, Helmholtz resonator, LC circuits, 

Vibration of magnet, Oscillation of two masses connected by a spring, Superposition of two simple 

harmonic motions of same frequency along the same line, Interference.  

Unit – II 

Waves in media: Speed of transverse waves on a uniform string, Speed of longitudinal waves in a fluid, 

Energy density and energy transmission in Waves, Typical measurement, Group velocity and phase 

velocity, their measurements, superposition of waves, linear homogenous equations and the superposition 

principle, Standing waves: Standing waves as normal modes of bounded systems, Harmonics and quality 

of sound: examples. Production and detection of ultrasonic and infrasonic waves and applications 

Unit – III 

Noise and Music: The human ear and its responses, limits of human audibility, intensity and loudness, bel 

and decibel, the musical scale, temperament and musical instruments. Plane electromagnetic waves in 

vacuum, Wave equation for E and B of linearly, circularly and elliptically polarised electromagnetic 
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waves, Poynting vector; Reflection and refraction at a plane boundary of dielectrics, Polarisation by 

reflection and total internal reflection.  

Reference Books: 

 D. P. Khadelwal, (1998), Oscillation and waves, Himalaya Publishing House, Mumbai.  

 R.K. Ghosh ,(1975) The Mathematics of waves and vibrations, Macmillan, 

 S. N. Ghosh (1998) Electromagnetic theory and wave propagation, Narosa Publishing House.  

 L. G. Main (1978) Vibrations and waves, Cambridge University Press. 

 Berkely,(1971) Physics Course, Vol. 1II, Waves and Oscillations, Edward Mills Purcell 

 H.J. Pain (1999) The Physics of vibrations and waves, Macmillan. 

 

 
PHY-202  

 : 75           : 30

: 2 ½   
– I

L.C

II

|

III

E  B

 ,  

 

PHY – 203  Practical 
Max. Marks : 50         Min. Marks: 20 

Duration : 3 Hrs 

List of Experiments: 

1. Series LCR circuit to determine its resonance frequency and quality factor 

2. Verify truth table for basic logic gates OR,AND, NOT,NOR NAND,XOR 

3. Study of compound pendulum 

4. Conversion of galvanometer into voltmeter 

5. Conversion of galvanometer into ammeter 

6. Verify maximum power transfer theorem 

7. Study rise and decay of current in R-L circuit. 

 

PHY-203 izk;ksfxd   
 : 50                            : 20
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: 3  

iz;ksxksa dh lwph 

 Js.khc} L-C-R ifjiFk es vuqokn dk v/;;u djuk rFkk ifjiFk dk fo’ks’krk xq.kkad Q rFkk 

vuqokn vkoZfr Kkr djuk  

 OR, AND, NOT, XOR, NAND, NOR ds rdZ }kj cukb;s ,oa bldh lR;rk lkj.kh 

cukb;s  

 fiaM yksyd dk v/;;u djuk  

 /kkjkekih dks oksYVehVj es cnyuk  

 /kkjkekih dks vehVj es cnyuk  

 vf?kdre ’kfDr dk izes; fl) dhft,  

 R-L ifjiFk es fo|qr dk ozf) ,oa {k; Kkr djuk  

 

 

 

Course Structure in Semester – III 
Compulsory  
Paper Code Nomenclature Max. Marks Min. Makrs Duration 

GEN-103 Environmental Studies  50 50 1 Hr 

Optional 

Physics 

Paper Code Paper Name Internal External 
Max. 

Marks 

Min. 

Marks 
Duration 

PHY – 301    Electronics – I 25 50 75 30 2 ½ Hrs. 

PHY – 302   Thermodynamics and Statistical Physics 25 50 75 30 2 ½ Hrs. 

PHY – 303   Practical 10 40 50 20 3 Hrs. 

Total 200 80  

 

 

GEN-103 : ENVIRONMENTAL STUDIES 
Max. Marks: 50                  Min. Marks: 20 

Duration : 1 Hr. 

Unit I – Natural Resources 

Renewable and Non Renewable resources: 

 Natural resources and associated problems 

a. Forest resources: Use and over exploitation, deforestations, case studies Timber extraction, 

mining, dams and their effects on forests and tribal people. 

b. Water resources: Use and over utilization of surface and groundwater, floods, drought, 

conflict over water, dams – benefits and problems 

c. Mineral resources: Use and exploitation, environmental effects of extracting and using 

mineral resources. 

d. Energy resources: Growing energy needs, renewable and non renewable energy sources, use 

of alternate energy sources.  

e. Land resources: Land as a resource, Land degradation, man induced landslides, soil erosion 

and desertification. 

 Role of an individual in conservation of natural resources 

 Equitable use of resources for sustainable lifestyles.  
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Unit II : Ecosystem 

 Concept of Ecosystem 

 Structure and function of an ecosystem 

 Producers, consumers and decomposers, 

 Energy flow in the eco system 

 Ecological succession 

 Food chains, food webs and ecological pyramids. 

 Virus - COVID 

 HIV / Aids – causes and precaution 

 Climate change, global warming, Acid Rain, Ozone layer depletion 

 Photochemical smog 

Unit III – Biodiversity and its conservation 

 Introduction – Definition: genetics, species and ecosystem diversity 

 Value of biodiversity : consumptive use, productive use, social, ethical, aesthetic and option 

values 

 Hot spots of biodiversity 

 Threats to biodiversity: habitats loss, poaching of wildlife, man-wildlife conflicts 

 Endangered and endemic species of India 

 Conservation of biodiversity: In-situ and Ex-situ conservation of biodiversity 

 

 Environmental Pollution 

 Causes , effects and control measures of: 

a. Air pollution 

b. Water pollution 

c. Soil pollution 

d. Noise pollution 

GEN-103 % i;kZoj.k foKku 

iw.kk±d  % 50             U;wure vda % 20  

le; : 1 ?kaVs 

bdkÃ I  

ÁkÑfrd lalk/ku 

uohudj.k ,oa vuohuhdj.k lalk/ku  % ÁkÑfrd lalk/ku ,oa mlls lacaf/kr leL;k,¡  

1. ou lalk/ku  % mi;¨x ,oa vfr‘k¨“k.k ] ou¨Uewyu d¢l v/;;u ] fVEcj fu“d“kZ.k] [kuu ,oa mud¢ 

ou¨a ,oa tu tkfr;¨a ij ÁHkko  

2. tylalk/ku % lrgh ,oa Hkwty dk mi;¨x ,oa vfrmiHk¨x ] ck<+ ] lw[kk] ty fookn] cka/k¨ dh 

leL;k,a ,oa ykHk 

3. [kfut lalk/ku  % mi;¨x ,oa vfr‘k¨“k.k ] [kfut lalk/ku d¢ mi;¨x ,oa fu“d“kZ d¢ i;kZoj.kh; 

ÁHkko] d¢l v/;u  

4. ÅtkZ lalk/ku  % c<+rh gqÃ ÅtkZ vko‘;drk,¡] uohuhdj.k ,oa vuohuhdj.k ÅtkZ lalk/ku ] 

ÅtkZ laLkk/ku¨a dk osdfYIkd mi;¨x d¢l v/;u  

5. Hkwlalk/ku % Hkwfe ,d laLkk/ku ] Hkwvi?kVu ] ekuotfuRk Hkwl[kyu e`nk vijnu ,oa e#LFkyhdj.k 

] ÁÑfrd lalk/ku¨a d¢ laj{k.k esa O;fDrd Hkwfedk Lkrr thoup;kZ d¢ fy, lalk/ku¨a dk mi;qDr 

mi;¨x  

bdkÃ II 

ikfjfLFkfrdh ra= 

1. ikfjfLFkfrdh ra= dh vo/kkj.kk 

2. ikfjfLFkfrdh ra= dh lajpuk ,oa dk;ZÁ.kkyh 

3. mRiknd ] miHk¨Drk] vi?kVd 
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4. ikfjfLFkfrdh ra= esa ÅtkZ Áokg 

5. ikfjfLFkfrdh vuqØe.k  

6. [kk| Ja`[kyk ] [kk|tky] ,oa ikfjfLFkfrdh Lrwi  

7. विषार्-ु COVID 

8. ,p vkÃ oh @ ,M~l (dkj.k v©j iwokZ/kku) 
9. tyok;q ifjorZu ] oSf‘Okd rki o`f) ] vEyo“kkZ] v¨t¨uijr {kj.k 

10. Q¨V¨d¢ehdy LekWx 

bdkÃ III 

tSo fofo/krk ,o laj{k.k 

1. ifjp; & ifjHkk“kk] thuh;] Átkrh; ,oa  ikfjfLFkfrdh fofo/krk 

2. tSofofo/krk dk eºRo ] miHk¨xh; mIk;¨fxrk] mRikndh; mIk;¨fxrk] lkekftd uSfrd l©Un;Z 

c¨/k ,oa oSdfYid ewY; 

3. tSofofo/krk d¢ rIrLFky 

4. tSofofo/krk d¢ [krjs % vkokl{k;] oU;Ák.kh;¨a dk f‘kdkj ] ekuo oU;Ákf.k;¨a d¢ chp 

foj¨/kkHkkl  

5. Hkkjr dh foyqIrÁk; ,oa LFkkfud Átkfr;k¡  

6. tSo fofo/krk dk laj{k.k % Lo LFkkuh; ,oa iwoZ LFkkuh laj{k.k  

7. ifjHkk“kk] dkj.k] ÁHkko ,oa fu;a=.k mik; 

a.  ok;q Ánw“k.k   

b. ty Ánw“k.k   

c.  e`nk Ánw“k.k  

d. /ouh Ánw“k.k 

 

 

PHY – 301  Electronics-I 
Max. Marks : 75         Min. Marks: 30 

Duration : 2 ½ Hrs 
Learning Outcome 

On successful completition of the course, students will be able to: 

1. Summarise Junction Diode, types of diodes and their applications. 

2. Compare Transistors, parameters and biasing of transistors. 

3. Explain different types of amplifiers and feedback in amplifier. 

4. This paper will help in skill development in the basisc fundamentals of diode , transitor and their 

applications. 

Note: Weightage of numerical should not exceed 10%. 
Unit – I 

Energy bands in solids, Intrinsic and extrinsic semiconductors, carrier mobility and electrical resistivity 

of semiconductors, p-n junction diode and their characteristics, Zener and Avalanche breakdown, Zener 

diode, Zener diode as a voltage regulator. Light emitting diodes (LED), Photoconduction in 

semiconductors, Photodiode, Solar Cell, p-n junction as a rectifier, half wave and full wave rectifiers 

(with derivation), filters (series inductor, shunt capacitance, L-section or choke, п and R.C.  filter circuits 

Unit - II 
Junction transistors, Working of NPN and PNP transistors, Three configurations of transistor (C-B, C-E, 

C-C modes), Common base, Common emitter and Common collector characteristics of transistor, 

parameters of a transistor and their relation,. D.C.load line. Transistor biasing; various methods of 

transistor biasing and stabilization. Junction Field effect transistor (JFET), volt-Ampere relations. 

Unit - III 
Amplifiers, Classification of amplifiers, Common base and Common emitter amplifiers, coupling of 

amplifiers, various methods of coupling, Resistance- Capacitance (RC) coupled amplifier (two stage, 
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concept of band width, no derivation), Feedback in amplifiers, advantages of negative feedback, emitter 

follower, distortion in amplifiers. 

Reference Books: 

 J.P. Agarwal, (2016), SolidState Electronics (PragatiPrakashanMeerut). 

 J.D. Ryder (2013) Electronics Fundamentals and Applications (Prentice Hall India) 

 B.L.Theraja (2006) SolidState Electronics, S chand & company 

 Jacob Millman and ChristoseHailkias, (1972) Integrated Electronics Analog and Digital Circuits 

and   systems, McGraw Hill Ltd. 

 Albert Paul Malvino, (2007) digital computer electronics, Tata McGraw HillCo. Ltd. New Delhi 

 

PHY-301 
 : 75                            : 30

: 2 ½  
I

LED

p-n ‘

L  RC

 II
NPN PNP C-B, C-E, C-C

D.C.

JFET

III
CB CE R-C

: 

 . . . , bysDVªksfud, CBH

 

 
PHY – 302 Thermodynamics and Statistical Physics 

Max. Marks : 75         Min. Marks: 30 

Duration : 2 ½ Hrs 

Learning Outcome 

On successful completition of the course, students will be able to: 

1. Explain the laws of Thermodynamics and thermodynamical functions. 

2. Compose Probablity Problems and relation between probability and entropy. 

3. Compare different types of statistics and their applications. 

Note: Weightage of numerical should not exceed 10%. 
Unit - I 

Thermodynamics: Thermodynamic system and Zeroth law of thermodynamics. First law of 

thermodynamics and its limitations.Second law of thermodynamics and its significance, Heat engine, 

Absolute scale of temperature. Joule Thomson effect, Joule-Thomson (Porous plug) experiment, 

conclusions and explanation, analytical treatment of Joule Thomson effect. Entropy, calculations of 

entropy of reversible and irreversible process. 
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Thermodynamical functions: Internal energy (U), Helmholtz function (F), Enthalpy (H), Gibbs function 

(G) and the relations between them, derivation of Maxwell thermodynamical relations from 

thermodynamical functions. Derivation of Clausius-Clapeyron and Clausius equation,variation of internal 

energy with volume for (i) perfect gas (ii)Vanderwall gas. 

Unit – II 

Microscopic and Macroscopic systems, events-mutually exclusive, dependent and independent. 

Probability,  A- priori Probability Tossing any number of Coins, distributions of N (for N= 2,3,4) 

distinguishable and indistinguishable particles in two boxes of equal size, Micro and Macro states, 

Thermodynamical probability, Constraints and Accessible states, Entropy and Probability ( Boltzmann’s 

relation). Phase space, Division of Phase space into cells. 

Unit - III 

Need for Quantum Statistics: three kinds of statistics, basic approach in three statistics.Bose-Einstein 

energy distribution law, Application of B.E. statistics to Planck's radiation law B.E. gas. Fermi – Dirac 

energy distribution law,  F.D. gas and Degeneracy, Fermi energy and Fermi temperature.Dulong and Petit 

law.  Specific heat at low temperature, Einstein theory of specific heat, Debye modelof specific heat of 

solids, success and shortcomings of Debye theory, comparison of Einstein and Debye theories.     

Reference Books: 

1. Prakash S and Agarwal J P,(208) Statistical Mechanics, KedarNath Ram Nath& Co, Meerut 

2. ReifF,(2009) Statistical Physics, Berkeley Physics Course Volume 5, McGraw Hill Book Co Ltd, 

New Delhi 

3. McQuarrie D A, (2000) Statistical Mechanics, Ist Edition,Viva Books Pvt Ltd, New Delhi. 

4. Richard Fitzpatrick,(2007),  Thermodynamics and Statistical Mechanics: An intermediate level 

course  

5. Sharma J K and Sarkar K K,(2009) Thermodynamics and Statistical Physics, 2
nd 

Edition, 

Himalaya  Publishing , House  

 

  
PHY-302  Å"ek xfrdh ,oa lkaf[;dh HkkSfrdh 

 : 75           : 30

: 2 ½  

bdkbZ & I 

m"ekxfrdh; %&m"Ekkxfrdh; fLFkr ra= ,oa m"ekxfrdh dk 'kwU;kadh fu;e Å"ekxfrdh; dk I fu;e ,oa 

bldh lhek;sa] m"ekxfrdh; dk II fu;e ,oa bldk egRo] Å"ek batu] rki ds iw.kZ iSekus twy FkkWelu 

izHkko] twy&FkkWelu ¼ k MkWV½ iz;ksx] fu"d"kZ ,oa O;k[;k] twy&FkkWelu izHkko ds fo'ys"k.kkRed mipkj] 

,UVªkWih ds izfrorhZ ,oa vpy izfØ;k dh x.kuk |  

Å"ekxfrdh; QyuZ % vkarfjd ÅtkZ ¼U½,  gsyeg¨YVt dk;Z ¼F½ ,UFkkYih (H½ ] fxCl dk;Z ¼G½ buds 

vkil esa lEcU/k] m"ekxfrdh; dk;Z ls eSdlsoy Å"ekxfrdh; lacaU/k dk O;qRifRr  nks fof'k"V Å"ek 

xSlksa ds chp lEcU/k] Dykfl;l dySi;ju ,oa Dykfl;l lehdj.k dk O;qRifRrdj.k] ek=k ds lkFk 

vkarfjd ÅtkZ dh fHkUurk ¼i½ vkn'kZ xSl ¼ii½ okWUMj okWy xSl  

bdkbZ&II 
lw{e fudk;s ,oa LFkwy fudk;s] ijLij vuU; ?kVuk,sa] vkfJr ,oa Lora=] iwoZ izkf;drk] flDds  ds fdlh 

Hkh la[;k dks mNkyuk N (N=2,3,4) o.kksZa dk vfoHks| ,oa vyx&vyx forj.k nks cjkcj vkdkj ds 

fMCcks es] lw[e ,oa LFkwy voLFkk,sa Å"ekxfrdh izkf;drk] ,UVªkWih vkSj izkf;drk ¼c¨YVteSu lEcU/k½] dyk 

funsZ'kkdka'k] dyk funsZ'kkdka'k dk dksf"Bdk esa foHkktu  

bdkbZ&III 
DokUVe lkaf[;dh dh t:jrs %& rhu izdkj dh lkaf[;dh] 3 lkaf[;dh ds cqfu;knh n`f"Vdks.k cksl %& 

vkbUlVkbZu ÅtkZ forj.k fu;e] cksl & vkbUlVkbZu lkaf[;dh ds Iykad fofdj.kksa fu;e esa vuqi;ksx] 

QehZ& fMjSd ÅtkZ forj.k fu;e] QehZ&fMjSd xSl ,oa vid"kZ] QehZ ÅtkZ ,oa QehZ rki] MqykWx vkSj 

isfVV fu;e] fof'k"V ÅtkZ de rki esa fof'k"V ÅtkZ ds vkbaLVhu fl)kar] Bksl inkFkksZa ds fof'k"V ÅtkZ 
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ds fMckbZ izfr:i] fMckbZ fl)kUr dh lQyrk ,oa dfe;ka] vkbaLVhu fl)kUr ,oa fMckbZ fl)kUr esa 

rqyukA  

: 

 . . . , Å"ek xfrdh ,oa lkaf[;dh HkkSfrdh, CBH

 
PHY – 303  Practical 

Max. Marks : 50         Min. Marks: 20 

Duration : 3 Hrs 

List of Experiments: 

1. Study characteristic curve of FET 

2. Forward and reverse bias characteristic curve of Zener diode 

3. Draw input and outoput characteristic curves of common base transistor (NPN/PNP) 

4. Draw input and outoput characteristic curves of common emitter transistor (NPN/PNP) 

5. Determine thermal conductivity of a poor conductor by Lee’s apparatus 

6. Determine band gap of a semiconductor  

  
PHY-303 izk;ksfxd  

 : 50          : 20

: 3  

iz;ksxksa dh lwph 

 FET ds vfHkyk{kf.kd odZ dk v/;;u djukA 

 thuj Mk;ksM esa vxz ck;l ,oa ik’p ck;l ds vfHkyk{kf.kd odZ dk v/;;u djukA 

 mHk;fu"kB vk?kkj la:i.k es NPN/PNP VªkaftLVj ds vfHkyk{kf.kdksa dk v/;;u djuk | 

 mHk;fu"kB mRltZd la:i.k es NPN/PNP VªkaftLVj ds vfHkyk{kf.kdksa dk v/;;u djuk | 

 fdlh dqpkyd inkFkZ dh Å"ek pkydrk *yh* dh fof/k }kjk Kkr djukA 

 v/kZpkyd dh cSaM varjky ÅtkZ Kkr djukA 

 

 

Course Structure in Semester – IV 

Physics 

Paper Code Paper Name CIA ESE 
Max. 

Marks 

Min. 

Marks 
Duration 

PHY – 401   Optics 25 50 75 30 2 ½ Hrs. 

PHY – 402   Electronics – II 25 50 75 30 2 ½ Hrs. 

PHY – 403   Practical 10 40 50 20 3 Hrs. 

Total 200 80  

 

PHY – 401  Optics 
Max. Marks : 75            Min. Marks: 30 

Duration : 2 ½ Hrs 
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Learning Outcome 

 On successful completition of the course, students will be able to: 

1. Summarize Interference and its application in Michelson interferometer. 

2. Explain Polarization phenomenon and Polaroids. 

3. Compare Fresnel and Fraunhoffer Diffraction and their application in grating. 

Note: Weightage of numerical should not exceed 10%. 
Unit - I 

Interference of a light: The principle of superposition, two slit interference, coherence requirements of the 

sources. Interference by division of amplitude; thin films, Newton’s ring. Haidinger fringes: Fringes of 

equal inclination. Michelson interferometer it’s application for precision determination of wavelength, 

Wavelength difference and the width of spectral lines. Fabry Perot interferometer. 

Unit – II 

Polarization of light : Meaning of polarization, polarization by reflection: Brewster law, polarization by 

refraction through “Pile of plates”, Laws of Malus, Phenomenon of double refraction, uniaxial and biaxial 

crystals, Huygenstheory of double refraction, the ordinary and extra ordinary refractive indices. 

Production and Analysis of Polarized Light : production of plane polarized light, the Polaroid, Nicol 

prism, analyser and polarizer, double image prisms,quarter and half wave plates, production of circularly 

and elliptically polarized light, rotation of plane of polarization. 

Unit - III 

Fresnel diffraction: Half periods zones, circular aperture, Circular disc, straight edge, zone plate, phase 

reversible zone plate. 

Fraunhoffer diffraction : Single slit, double slit, N slit, Intensity distribution, Plane diffraction grating, 

Dispersive power of a grating, Resolving power, Reyleigh criterion, resolving power : telescope, grating, 

prism. 

Reference Books: 

 B K Mathur ,(1964),Principle of Optics ,2
nd

 Edition, Gopal Printing 

 D P Khandelwal,(2005) Optics, 3
rd

 Edition, Shiv lal Agarwal & company 

 A K Ghatak ,(1972) Introduction to modern optics  (Tata McGraw Hill) 

 BrijLal and Subramanium.(2015), Optics 5
th

 Edition , S.Chand 

 5  G R Fowels,(1968), An Introduction to Modern Optics ,2
nd

 Edition, Dover Publications 

  

  
PHY-401 izdkf'kdh 

 : 75                            : 30

: 2 ½  

bdkbZ & I 
izdk'k dk O;frdj.k % v/;kjksi.k dk fl)kUr] f}fLyV O;frdj.k] L=ksrksa dh dyk lEc)rk dh 

vko';drk vk;ke ds foHkktu ls O;fDrdj.k] iryh fQYe] U;wVu oy; gSfMUtj fÝUt % levkufr dh 

fÝUtsa] ekbdYlu O;frdj.k ekih rFkk rjax nS/;Z] rjax nS/;ksZ esa vUrj o LisDVªeh js[kkvksa dh pkSM+kbZ ds 

ifj'kq) ekiu esa bldk mi;ksx] Qsczh isjks O;frdj.k ekih 

bdkbZ & II 
izdk'k dk /kqzo.k % /kqzo.k dk vFkZ] ijkorZu }kjk /kqzo.k] cSzsLVj fu;e] IysVks ds iqat ls viorZu }kjk /kqzo.k] 

eSyl dk fu;e f} viorZu] ,dy v{kh; ,oa f} v{kh; fØLVy] f}rh; viorZu ds fy, gkbxu 

fl)kUr] lkekU; ,oa vlk/kkj.k viorZukad | 
/kqzfor izdk'k dk mRiknu ,oa fo'ys"k.k % lery /kqzfor izdk'k dk mRiknu] ikysjkbZM] fudkWy fizTe] /kqzou 

,oafo'ys"k.k] izfrfcEc fizTe] prqFkkZ'k ,oa v/kZ rjax ifV~Vdk;sa] o`rh; ,oa nh?kZòrh; /kqzoh; izdk'k dk 

mRiknu] /kqzo.k ry dk ?kw.kZu 

bdkbZ & III 
Ýsusy foorZu % Ýsusy ds v)kZorhZ dfVcU/k] o`rkdkj }kj] pdrh ls foorZu] lh/kh dksj] tksuIysV] dyk 

O;qRØe.k tksu ifV~Vdk 
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ÝkWugkWQj foorZu % ,dy fLYV] f} fLyV ,oa N fLyV] rhozrk forj.k] lery foorZu xzsfVax] xzsfVx dh 

QSyus okyh {kerk] foHksnu {kerk] jSys dh foHksnu dlkSVh] nwjn'khZ] xzsfVax ,oa fizTe dh foHksnu

: 

 . . . , izdkf'kdh, CBH 
 

 

PHY – 402  Electronics - II  
Max. Marks : 75         Min. Marks: 30 

Duration : 2 ½ Hrs 
Learning Outcome:  

On successful completition of course, the student will be able to: 

1. Compare various types of oscillators and their applications 

2. Analyse different Logic Gates and their combinations. 

3. Describe fundamental of network and related theorems. 

Note: Weightage of numerical should not exceed 10%. 
Unit – I 

Oscillators, Principle of Oscillation, classification of oscillators, condition for selfsustained oscillation: 

Barkhausen criterion for oscillation, Tuned collector common emitter oscillator, Hartley oscillator, R-C 

oscillator and its advantages.  

Unit – II 

Logic Circuits: Transistor as a switch, logic fundamentals, AND, OR,NOT, NOR, NAND, XOR gates. 

Boolean algebra, De Morgan’s theorem, positive and negative logic, logic gates circuits realization using 

DTL and TTL logic, Simplification of Boolean Algebra. 

Unit – III 

Circuit analysis: Networks some important definitions, loop and nodalequations based on DC and AC 

circuits (Kirchhoff’s Laws). Four terminal networks: current voltage conventions open, close andhybrid 

parameters of any four terminal network, Input, output and mutual independence for an active four 

terminal network. Various circuits theorems: Superposition, Thevenin, Norton, reciprocity, maximum 

power transfer and Miller Theorems. 

Reference Books: 

 A K Ghatak, (1972), Introduction to modern optics  (Tata McGraw Hill) 

 BrijLal and Subramanium.(1972), Optics,25
th

 Edition,  S.Chand 

 John D. Ryder(1976), Electronic Fundamentals and Applications., 5
th

 Edition Prentice Hall of 

India Pvt. Ltd.New Delhi. 

 John D. Ryder,(1967), Engineering Electronics , 2
nd

 Edition , McGraw Hill  

 Jacob Millmananc Christose Hailkias,(1972) Integrated Electronics Analog and Digital Circuits 

and systems, 5
th

 Edition  McGraw Hill Ltd. 

  
PHY-402  II 

 : 75          : 30

: 2 
½
   

 I 

R-C

 II 

 AND, OR, NOT, NOR, NAND, 

XOR.  DTL ,  TTL 
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III 
fn“V

: 

 . . . , , CBH  

 

 
PHY – 403  Practical  

Max. Marks : 50         Min. Marks: 20 

Duration : 3 Hrs 

List of Experiments: 

1. To determine the ratio of two capacitance by De-Sauty’s bridge. 

2. To determine the self-inductance of a coil by Anderson’s bridge. 

3. Use of diffraction grating find’I’ and its resolving power. 

4. Study of Laser as a monochromatic source with Suggested to diffraction. 

5. Determination of dispersive power of prism material with the help of spectrometer. 

6. Study the Poisson’s ratio and Gaussian ratio withnthe help of dice. 

 
 

 
PHY-403 izk;ksfxd  

 : 50                            : 20

: 3   

iz;ksxksa dh lwph 

 fMlkWVh ds lsrq ls nks ?kkfjrk es vuqikr Kkr djuk | 

 ,UMjlu lsrq ls dq.Myh ds izsjdRo Kkr djuk | 

 foorZu xzsfVax dh lgk;rk ls I Kkr djks ,oa foHksnu {kerk fudkyks | 

 foorZu dh lgk;rk ls ,d jax L=ksr es yslj dk rjax nS/; Kkr djks | 

 o.kZdzeekih dh lgk;rk ls fdlh fizTe dh fo{ksi.k {kerk Kkr djuk | 

 ikls dh lgk;rk ls Kkr djuk | 
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Course Structure in Semester – V 
Physics 

Paper Code Theory Papers CIA ESE 
Max. 

Marks 

Min. 

Marks 
Duration 

PHY – 501 Solid State Physics 25 50 75 30 2 ½ Hrs. 

PHY – 502 Quantum Mechanics 25 50 75 30 2 ½ Hrs. 

PHY – 503 Practical 10 40 50 20 3 Hrs. 

Total 200 80  

 

PHY – 501 Solid State Physics 
Max. Marks : 75         Min. Marks: 30 

Duration : 2 ½ Hrs 

Learning Outcome 

On successful completition of the course, students will be able to: 

1. Explain various types of bonding and crystal structures. 

2. Describe specific heat, its various models and theory of formation of bonds in solids. 

3. Illustrate Superconductivity, its properties and classification of magnetic material. 

Note: Weightage of numerical should not exceed 10%. 
Unit – I 

Crystal Binding and Crystal Structure : Crystal Bonding, lonic Bond, Binding Energy of Ionic 

Crystal,Determination of the Repulsive Exponent, Covalent Bonding, Metallic bonding,Molecular or 

VanderWaal’s Bonding, Hydrogen Bonding. Space Lattice and Crystal Structure,Bravis Lattice, Miller 

Indicesand Crystal Structure, Spacing of Planes in Crystal Lattice, Atomicpacking, Simple Cubical 

LatticeStructure, Face Centred Cubic Lattice Structure, Body Centred Cubic Lattice Structure.X-ray 

diffraction, Bragg's Law, construction of ventilatior (covid – 19) 

Unit – II 

Thermal Properties of the Solids : Concepts of Thermal Energy and Phonons, Internal Energy and 

Specific Heat, The Various Theories of Lattice Specific Heat of Solids: The Einstein Model, Vibrational 

Modes of Continuous medium, Debye Model, Electronic Contribution of the internal Energy hence to the 

Specific Heat of Metals, Thermal Conductivity of the lattice. Band Theory of Solids : Formation of 

Bands, Periodic Potential of a Solid, Wave Function in a Periodic Lattice and Bloch Theorem, Number of 

States in a Band, Kronig Penny Model, Velocity of the Bloch electrons and Dynamical Effective Mass, 

Momentum, Crystal Momentum and Physical Origin of the Effective Mass, Negative Effective Mass and 

concept of Holes, The distinction between metals, insulators, and intrinsic semiconductors. 

Unit – III 

Superconductivity : Introduction, Experimental Features of Superconductivity, The Isotope Effect and 

Electron-Phonon Interaction, The Effect of the Superconducting Transition on Properties of 

superconductors, Special Features of Superconducting Materials, Theoretical Survey (Basic Ideas), Flux 

Quantisation, BCS Theory of Superconductivity: Cooper Pairs, High Temperature Superconductors 

(Basic Ideas).  

Magnetic Properties : Classification of Magnetic Materials, Origin of Atomic Magnetism, Magnetic 

Susceptibility, phenomenon of Diamagnetism, Para magnetism susceptibility of Ionic Crystal, 

Ferromagnetism. 

 

Reference Books: 

 C. Kittel, (1996)  Introduction to SolidState Physics, 7th Ed John Wiley & Sons, New Delhi. 

  H. Ibach and H. Luth, (1991) SolidState Physics, An Introduction to Theory and Experiment, 1
st
 

Edition Springer-Verlag, Berlin 

  Pillai O S, (2007)  SolidState Physics, New Age International Publishers New Delhi 
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 Mark R and Denial R, (2002) Nano-tecnology– A Gentle Introduction to the Next Big Idea ,Prentice 

Hall 

  M. Tinkham, (1975) Introduction to Superconductivity, McGraw-Hill, New York,  

 Dekkar A J, (2000), Solid State Physics McMillan India Ltd New Delhi 

 
PHY-501 Bksl voLFkk HkkSfrdh 

 : 75                           : 30

: 2 ½  

bdkbZ & I 
fØLVy ca/ku ,oa fØLVy lajpuk % fØLVy ca/ku] vk;fud ca/ku] vk;fud fØLVy dh ca/ku mtkZ] 

izfrd'khZ ?kkr dk fu/kkZj.k] lgla;kstd ca/ku] /kkfRod ca/ku] vk.kfod vFkok okUMj&oky ca/ku] gkbMªkstu 

ca/k] vUjkdk'kh tkyd ,oa fØLVy lajpuk] czSo tkyd] feyj lwpdkad ,oa fØLVy lajpuk] fØLVy 

tkydksa ds ryksa ds e/; vUrjky] ijek.kfod ladqpu] ljy ?kuh; tkyd lajpuk] Qyd dsfUnzr ?kuh; 

tkyd lajpuk] vUr% dsUnh; ?kuh; lajpuk HkkVdks.kh; ,Dl fdj.k fooZru ,oa czSx dk fu;eA osaVhysVj 

dk fuekZ.k 

bdkbZ & II 

Bkslksa ds m"eh; xq.k/keZ : m"eh; ÅtkZ ,oa Qksuksu dh vo/kkj.kk] vkUrfjd ÅtkZ o fof'k"V m"ek] 

tkydh; Bksl dh fof'k"V m"ek ds fofHkUu fl)kUr] vkWbUlVhu izfr:i] lrr~ ek/;e esa dEiu fo/kk,¡] 

fMckbZ izfr:i] vkUrfjd ÅtkZ ,oa /kkrqvksa dh fof'k"V m"ek esa bysDVªkfudh ;ksxnku] tkyd dh m"ek 

pkydrkA 

Bkslksa ds cSaM fl)kUr cSaMksa dk fuekZ.k ]Bksl dk vkorhZ] foHko] CykW[k izes; ,oa vkorhZ tkydksa esa rjax 

Qyu] cSaM esa voLFkkvksa dh la[;k] Øksfuax iSuh izfr:i] CykW[k bysDVªksu dk osx ,oa xfrdh; izHkkoh 

nzO;eku] laosx] fØfLVy laosx ,oa izHkkoh nzO;eku dk HkkSfrdh; mn~xe] _.kkRed izHkkoh nzO;eku ,oa 

dksVj] /kkrqvksa] vpkydksa ,oa uSt v/kZpkydksa esa vUrjA   

bdkbZ & III 
vfrpkydrk % fo"k; izos'k] vfrpkydrk ds iz;ksfxd y{k.k] leLFkkfud izHkko ,oa bysDVªkWu&Qksuksu 

vU;ksU; fØ;k] vfrpkyd laØe.k dk vfrpkyd ds fofHkUu xq.k/keZ ij izHkko] vfrpkydh; inkFkksZa ds 

fof'k"V xq.k/keZ] lS)kafrd losZ{k.k ¼ewyHkwr fopkj½] vfHkokg DokUVhdj.k] vfrpkydrk dk BCS fl)kar 

dwij ;qXe] mPp rkih; vfrpkyd ¼ewyHkwr fopkj½A  

pqEcdh; xq.k/keZ%&pqEcdh; inkFkksZa dk oxhZdj.k] ijek.kqoh; pqEcdRo dk mn~Hko] pqEcdh; izo`fr] 

izfrpqEcdRo] vuqpqEcdRo] vk;fud fØLVyksa dh pqEcd izo`fÙk] yksgpqEcdRoA 

: 

 . . . , Bksl voLFkk HkkSfrdh, CBH 

 
 

PHY – 502  Quantum Mechanics 
Max. Marks : 75                   Min. Marks: 30 

Duration : 2 ½ Hrs 

Learning Outcome: 

 On successful completition of course, the student will be able to: 

1. Understand the Fundamental of Quantum theory, Heisenberg Uncertainty principle and its 

applications. 

2. Describe Wave Function and types of Schrodinger equation. 

3. Solve various problems related to the boundary condition based on Schrodinger equation. 

4. This paper will help in skill development in the field of basics properties of Quantum mechanics 

and research. 

Note: Weightage of numerical should not exceed 10%. 
Unit - I 
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Origin of Quantum theory : Failure of classical Physics to explain the phenomenon such as black body 

spectrum, Planck’s radiation law, photoelectric effect and Einstein explanation, Compton effect de 

Broglie hypothesis, Uncertainty principle and its consequences gamma ray microscope, diffraction at a 

single slit, Application of uncertainty principle, (i) Non existence of electron in nucleus. (ii) Ground state 

energy of H-atom (iii) Ground state energy of harmonic oscillator, Energy-Duration uncertainty. Concept 

of group and phase velocities, wave packet. 

Unit II 

Fundamental postulates of quantum mechanics, eigen function and eigen value, degeneracy,orthogonality 

of eigen functions, commutation relations 

Schrodinger equation – Duration dependent and Duration independent form, Physical significance of the 

wave function and its interpretation, probability current density, operators in quantum mechanics, linear 

and Hermitian operators, Expectation values of dynamical variables, the position, momentum, energy. 

Unit III 

Simple Solutions of Schrodinger equation : Duration independent Schrodinger equation and stationary 

state solution, Boundary and continuity conditions on the wave function, particle in one dimensional box 

, eigen function and eigen values , discrete energy levels, extension of results for three dimensional case 

and degeneracy of levels. Potential step and rectangular potential barrier, calculation of reflection and 

transmission coefficient, Qualitative discussion of the application to alpha decay (tunnel effect). 

Simple harmonic oscillator (one dimensional) eigen function, energy eigen values, zero point energy. 

Reference Books: 

 L I Schiff, (1949 ) Quantum Mechanics, Mc Graw Hill Education. 

 Bransden B H and Joachain C J, (2000), Quantum Mechanics Pearson Education, New  

Delhi 

 Eisberg R M and Resnick R,(1978) Quantum Physics of Atoms Molecules, Solids,  

   Nuclei and Particles,   Wiley Eastern Ltd, New Delhi 
 

PHY-502 izkjfEHkd DokaVe ;kaf=dh

 : 75                             : 30

: 2 ½   

bdkbZ & I 
DokaVe fl)kUr ds izk;ksfxd izek.k% d̀f".kdk fofdj.k LisDVªeh forj.k dh foospuk djus esa fpjlEer 

HkkSfrdh dh vlQyrk] fpjlEer fl)kar dh lhek,a] Iykad dh DokaVe ifjdYiuk vkSj fofdj.k fu;e dh 

xq.kkRed foospuk] izdk'k oS|qr  izHkko rFkk vkablVhu O;k[;k] dkEiVu izHkko, fMczksxyh ifjdYiuk] 

vfuf'prrk dk fl)kUr ,oa blds ifj.kke&xkek fdj.k lw{en'khZ] ,dyfLyV ij foorZu] vuqiz;ksx tSls %  

 ijek.koh; ukfHkd esa bysDVªksuksa dh vuqifLFkfr  

 gkbMªkstu ijek.kq dh ewy ÅtkZ 

 vkorhZ nksfy= dh ewy voLFkk esa ÅtkZ] le;&ÅtkZ vfuf'prrk dyk ,oa lewg osx] rjax la?k 

bdkbZ & II 

DokaVe ;kfU=dh ds ekSfyd vfHkxzghr] vkbxsu Qyu vkSj vkbxsu eku] viHkz"Vrk] vkbxsu Qyuksa dh 

ykafcdrk] Øe fofues; lEcU/k | 
JksfMatj lehdj.k % dky vkfJr vkSj dky eqDr Lo:i] rjax Qyu dh HkkSfrd lkFkZdrk vkSj mldh 

O;k[;k izk;fdrk /kkjk ?kuRo] DokaVe ;kfU=dh esa ladkjd] jsf[kd vkSj gfeZVh ldkjk] xfr pjksa ds izR;k'k 

eku] fLFkfr] laosx vkSj ÅtkZA 

bdkbZ & III 
JksfMatj lehdj.k ds ljy gy % dky eqDr JksfMatj lehdj.k vkSj LFkk;h voLFkk gy] rjax Qyu ij 

lhekUr vkSj lkarR; izfrcU/k] ,d foeh; ckWDl esa fLFkr d.k] vkbxsu Qyu vkSj vkbxsu eku] fofoDr 

ÅtkZ Lrj] f=foe; fLFkfr ds fy;s ifj.kkeksa dk foLrkj vkSj ÅtkZ Lrjksa dh viHkz"Vrk] foHko lh<+h] ,oa 

foeh; vk;rdkj foHko izkphj] ijkorZu vkSj ikjxeu xq.kkdksa dh x.kuk&{k; esa mi;ksx ds fy;s xq.kkRed 
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foospuk ¼laqjx izHkko½ ljy vkorhZ nksfy= ¼,d foeh;½ dh JksfMatj lehdj.k rFkk blds vkbxsu Qyu] 

ÅtkZ vkbxsu eku] 'kwU; fcUnq ÅtkZ | 

: 

 . . . , DokaVe ;kaf=dh, CBH 

PHY – 503  Practical 
Max. Marks : 50         Min. Marks: 20 

Duration : 3  Hrs 

List of Experiments: 

1. Determination of Planck’s constant by photo-cell. 

2. Determination of Planck’s constant by solar-cell. 

3. Determination of Stefan’s constant 

4. Study of the temperature dependendence of resistance of semi-conductor (four-probe method) 

5. Study of iodine spectrum with the help of grating and spectrometer using ordinary bulb light. 

6. e/m measurement by Helical method. 

7. Measurement of magnetic field using ballistic galvanometer and search coil study of variation of 

magnetic field of an electro magnet with current. 

8. Measurement of electronic charge by Millikan’s oil drop method. 

 

 

PHY-503 izk;ksfxd  

 : 50                                  : 20

: 3  

iz;ksxksa dh lwph 

 QksVks lSy dh lgk;rk ls Iykad fu;rkad Kkr djuk | 

 lksyj lSy dh lgk;rk ls Iykad fu;rkad Kkr djuk  | 

 LVhQu fu;rkad dk eku Kkr djuk| 

 fdlh v)Zpkyd ds izfrjks/k dh rkih; fuHkZjrk dk v/;;u djuk ¼prqZ&vUos"kh 'kykdk fof/k½ | 

 lkekU; cYc ds izdk'k esa xzsfVax ,oa LiSDVªksehVj dh lgk;rk ls vk;ksMhu ds vo'kks"k.k LiSDVªe 

dk v/;;u djukA 

 gSyhdy fof/k ls e/; dk eku Kkr djukA 

 iz{ksi/kkjk ekih ¼cSysfLVd xSYosuksehVj½ ,oa vUos'kh dq.Myh dh lgk;rk ls pqEcdh; {ks= dk ekiu 

,oa fo|qr pqEcd ds pqEcdh; {ks= dh /kkjk ds ifjorZu ds lkFk v/;;u djukA 

 fefydu dh rsy cwan fof/k ls fo|qr vkos'k dk ekiu djukA  

 

Course Structure in Semester – VI 

Physics 

Paper Code Theory Papers Internal External 
Max. 

Marks 

Min. 

Marks 
Duration 

PHY – 601 Nuclear Physics 25 50 75 30 2 ½ Hrs. 

PHY – 602 Atomic and Molecular Spectroscopy 25 50 75 30 2 ½ Hrs. 

PHY – 603 Practical 10 40 50 20 3 Hrs. 

Total 200 80  
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PHY – 601  Nuclear Physics 
Max. Marks : 75          Min. Marks: 30 

Duration : 2 ½ Hrs 

Learning Outcome 

On successful completition of the course, students will be able to: 

1. Understand nuclear Properties of a nucleus and cosmic rays. 

2. Describe nuclear fission, its application in Liquid Drop Model and nuclear reactors. 

3. Assess fourth state of matter, plasma and classification of elementary particles. 

4. This paper will help in skill development in the field of basics properties of Nucleus, reactors and 

elementary particles. 

Note: Weightage of numerical should not exceed 10%. 

Unit – I 
Nuclear Properties: Rutherford’s Theory of a Particle Scattering, Properties of Nuclei : Quadrupole 

Moment and Nuclear Ellipticity, Quadrupole Moment and Nuclear Spin, Parity and Orbital Angulr 

Momentum, Parity and Its Conservation. 

Cosmic Rays: Discovery of Cosmic Rays, Nature of Cosmic Rays, soft and hard, components, variation 

in cosmic rays— 

(1) Latitude Effect 

(2) East-West Asymmetry or Directional Effect 

(3) Altitude Effect 

Detection of Cosmic Ray Particles & Origin of Cosmic Rays. 

Unit – II 
Nuclear Fission : The Discovery of Nuclear Fission, The Energy Release in Fission, The Fission 

products, Mass Distribution of Fission Products, Fission Cross Section and Threshold, Neutron Emission 

In Fission, The Prompt Neutron and Delayed Neutrons, Energy of Fission Neutrons,Theory of Nuclear 

Fission and Liquid Drop Model, Barrier Penetration- Theory of Spontaneous Fission, Nuclear Energy 

Sources, Nuclear Fission as a Source of Energy, The Nuclear Chain Reaction, Condition of Controlled 

Chain Reaction.The Principle of Nuclear Reactors, Classification of Reactors, Typical Reactors, Power of 

Nuclear Reactors, Critical size of Thermal Reactors, The Breeder Reactors, Reprocessing of the Spent 

Fuel, Radiation Damages and Fission Products Poisoning, Uses of Atomic Energy. 

Unit – III 
Nuclear Fusion : The Sources of Stellar Energy, The Plasma : The Fourth State of The Matter, Fusion 

Reaction, Energy Balance and Lawson Criterion, Magnetic Confinement of Plasma, Classical Plasma 

Losses from the Magnetic Container, Anomalous Losses, Turbulence and Plasma Instabilities. 

Elementary Particles : Classification of Elementary Particles, Fundamental Interactions, Unified Approch 

(Basic ideas), The Conservation Laws, Quarks (Basic ideas), Charmed and Colour Quarks.  

 

Reference Books: 

 Kaplan I, (1962), Nuclear Physics, 2
nd

  Edition, Oxford and IBH, New Delhi 

 Sriram K, , (1986) Nuclear Measurement Techniques, AEWP, New Delhi 

 Tayal D C, (1994), Nuclear Physics HPH, Bombay 

 Ghoshal S N, (1994),  Atomic and Nuclear Physics Vol II S Chand & Co New Delhi 

 Srivastava B N, (1993) Basic Nuclear Physics,, PragatiPrakashan Meerut 

 Cohen B L, (1998), Concepts of Nuclear Physics Tata McGraw Hill, New Delhi 

  
 

PHY-601 ukfHkdh; HkkSfrdh 

 : 75                           : 30

: 2 ½  
bdkbZ & I 
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ukfHkdh; xq.k % d.k ds izdh.kZu dk jnjQksMZ fl)kar] ukfHkdksa ds xq.k/keZ] prq/kqzZo vk?kw.kZ ,oa ukfHkd ,oa 

ukfHkd dh mRdsUnzrk] prq/kqZzo vk?kw.kZ ,oa ukfHkdh; pØ.k lerk ,oa d{kh; dks.kh; laosx] lerk ,oa 

mldk laj{k.kA 

varfj{k fdj.ksa % varfj{k fdj.kksa dh [kkst] varfj{k fdj.kksa dh izd`fr] e`nq ,oa dBksj ?kVd] varfj{k fdj.kksa 

esa ifjorZu] ¼1½ vk{kka'k izHkko] ¼2½ iwoZ&if'pe vlef;rrk ;k fn'kkRed izHkko] ¼3½ raqxrk izHkko] varfj{k 

fdj.k dk lalwpu] varfj{k fdj.kksa dk mn~xeA 

bdkbZ & II 
ukfHkdh; fo[k.Mu % ukfHkdh; fo[k.Mu dh [kkst] fo[k.Mu esa eqDr ÅtkZ] fo[k.Mu mRikn] fo[k.Mu 

mRiknksa esa nzO;eku forj.k] fo[k.Mu vuqizLFk dkV ,oa nsgyh] fo[kaMu esa U;wVªku mRltZu] rhozxzkeh ,oa 

foyfEcr U;wVªkWu] fo[k.Mu ls izkIr U;wVªkWuksa dh ÅtkZ] ukfHkdh; fo[k.Mu dk fl)kar ,oa nzo&cwan izfr:i] 

Lor% fo[k.Mu dk izkphj Hksnu fl)kar] ukfHkdh; ÅtkZ ds L=ksr] ukfHkdh; fo[k.Mu ,d ÅtkZ L=ksr ds 

:i esa] ukfHkdh; Jà[kyk vfHkfØ;k] fu;fU=r Jà[kyk vfHkfØ;k ds fy, izfrcU/k] ukfHkdh; fj;sDVj dk 

fl)kUr] fj;sDVjksa dk oxhZdj.k] izrhdkRed fj;sDVj ukfHkdh;] fj;sDVj dh 'kfDr] Å"eh; fj;sDVj dk 

Økafrd vkdkj] iztud fj;sDVj] O;fir bZa/ku dk iqu'kksZ/ku] fofdj.k gkfu;k¡ ,oa fo[k.Mu mRikn dk 

fo'kfDrdj.k] ijek.kq ÅtkZ dk mi;ksxA 

bdkbZ&III 
ukfHkdh; lay;u % rkjdh; ÅtkZ dk L=ksr] IykTek % inkFkZ dh prqFkZ voLFkk] lay;u vfHkfØ;k] ÅtkZ 

larqyu ,oa ykWlu dh dlkSVh] IykTek dk pqEcdh; ifjjks/k] pqEcdh; ik= ls fpjlEer IykTek {kfr] 

vlaxr gkfu;ka] fo{kksHk ,oa IykTek vfLFkkf;RoA 

ewyHkwr&d.k % ewyHkwr d.kksa dk oxhZdj.k] vk/kkjHkwr vU;ksU; fØ;k;sa] ,dhd`r mikxe ¼ewyHkwr 

vo/kkj.kk;sa½] laj{k.k fu;e] DokdZ ¼ewy vo/kkj.kk;sa½, pkeZ ,oa dyj DokdZA 

: 

 . . . , ukfHkdh; HkkSfrdh, CBH 

 

 

PHY-602 Atomic and Molecular Spectroscopy 
Max. Marks : 75          Min. Marks: 30 

Duration : 2 ½ Hrs 

Learning Outcome 

On successful completition of the course, students will be able to: 

1. Describe properties of LASER, types of LASER and Holography. 

2. Explain continous and descrete enery levels of one electron atom. 

3. Summarise Molecular Spectra and Raman effect 

Note: Weightage of numerical should not exceed 10%. 

Unit – I 
Lasers and Holography: Spontaneous and stimulated emission, density of states, Einstein’s A and B 

coefficients, Ratio of stimulated to spontaneous transitions in a system in thermal equilibrium, Energy 

density of radiation as a result of stimulated emission and absorption, Condition for amplification, 

Population inversion, Methods of optical pumping, Energy level schemes of He-Ne and Ruby lasers, 

working of a laser source, Special features of a laser source and their origin. Basic concepts of 

holography, construction of a hologram and reconstruction of the image. 

Unit – II 

Elementary Spectroscopy : Quantum features of one electron atoms,  spectral lines of hydrogen atom, 

Frank-Hertz experiment and discrete energy states, Stern and Gerlach experiment, Spin and Magnetic 

moment, Spin Orbit coupling and qualitative explanation of fine structure. Atoms in a magnetic field, 

Zeeman effect (normal and anomalous), Zeeman splitting. 

Unit – III 

Qualitative features of molecular spectroscopy, Rigid rotator, discussion of energy eigen values and eigen 

functions, Rotational energy levels of diatomic molecules, Rotational spectra, Vibrational energy levels 

of diatomic molecules, Vibrational spectra, Vibrational Rotational spectra, Raman effect. 
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Reference Books: 

 Beiser A, (1987), Concept of Modern Physics , 1
st
 Edition McGraw Hill Co Ltd, New Delhi 

 Rajab J B, (2007), Atomic Physics , 1
st
 Edition S Chand & Co, New Delhi 

 Fewkes J H and Yarwood J,(1991) ,Atomic Physics Vol II , 2
nd

 Edition Oxford  Univ.    Press 

 Bransden B H and Joachain C J, (2009), Physics of Atoms and Molecules 2
nd

 Edition Pearson 

Education, New Delhi. 

 Ghoshal S N, (1996)  Atomic and Nuclear Physics Vol I S Chand & Co, New Delhi 

 Gopalkrishnan K, (1982),  Atomic and Nuclear Physics ,McMillan IndiaNew Delhi 

  

 
PHY-602 ijek.kq ,oa vk.kfod LisDVªksLdksih 

 : 75                             : 30

: 2 ½ 

bdkbZ & I 

ystj ,oa gksyksxzkQh % Lor% ,oa mn~nhfir mRltZu] voLFkk ?kRo] vkbalkVkbu ds A ,oa B xq.kkad] 

rkih; lkE; esa rU= ds fy, mn~nhfir ,oa Lor% mRltZu laØe.k dk vuqikr] mn~nhfir mRltZu ,oa 

vo'kks"k.k ds dkj.k fofdj.k dk ÅtkZ ?kuRo izc/kZu ds fy;s izfrca/k] tual[;k O;qRØe.k] izdk'kh; iEiu 

dh fof/k;ka] He-Ne o :ch ystj ds fy;s ÅtkZ Lrj ;kstuk] ystj L=ksr dh dk;Z iz.kkyh] ystj L=ksr 

dh fof'kVrk;sa ,oa budk mn~xe] gksyksxzkQh ¼ewy vo/kkj.k½ gksyksxzke dk fuekZ.k gksyksxzke }kjk izfrfcEc 

dk iqu% fuekZ.kA  

bdkbZ & II 
ewyHkwr LisDVªe % ,dy bysDVªksuh ijek.kqvksa ds DokaVe y{k.k] gkbMkstu ijek.kq ds o.kZØeh; ykbZusa] 

ÝsUd& gV~Zt iz;ksx vkSj fofoDr mtkZ Lrj] LVuZ vkSj xysZd dk iz;ksx pØ.k vkSj pqEcdh; vk?kw.kZ] 

izpØ.k d{kk ;qXeu vkSj lw{e lajpuk dh xq.kkRed O;k[;k] pqEcdh; {ks= esa ijek.kq vkSj tseku izHkko o 

tseku foikVu 

bdkbZ & III 
vk.kfod LisDVªe ds xq.kkRed y{k.k] n`<+ ?kw.khZ] ÅtkZ vkbxsu eku vkSj vkbxsu Qyu dh foospuk] f} 

ijek.kq v.kq ds ?kw.kZu ÅtkZ Lrj] ?kw.kZu LisDVªe] f}ijek.kq v.kq ds dEifud ÅtkZ Lrj] dEifud LisDVªe] 

dEifud&?kw.khZ LisDVªe] jeu izHkko  

: 

 . . . , DokaVe ;kaf=dh, CBH 

   

 

PHY – 603  Practical  
Max. Marks : 50         Min. Marks: 20 

Duration : 3  Hrs 
List of Experiments: 

1. Study of R-C transmission line at 50 Hz 

2. Study of a L-C transmission line (i) at fixed frequency  (ii) at variable frequency 

3. Study of resonance in an LCR circuit (using air core inductance and damping bimetal plate) :  

(i) at fixed frequency by varying C, (ii) by varying frequency   

4. Recovery Duration of junction diode. 

5. Study Zener regulated power supply with various load. 

6. Study the characteristic of field effect transistor (FET) 

7. Study voltage multiplier circuit to generate high voltage D.C From A.C 

8. Using discrete component study of OR, AND, NOT logic gates compared with TTL integrated 

circuits IC’s 

9. Application of operational amplifier as (i) Invertor (ii) Non- Invertor (iii) adder (iv) subtactor 
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PHY-603 izk;ksfxd 
 : 50                               : 20

: 3  
iz;ksxksa dh lwph 

1. R-C lapj.k ykbZu dk 50 gVZ~t vko`fr ij v/;;u djukA 

2. L-C lapj.k ykbZu dk ¼i½ fu;fr vko`fr ij A 

    ¼ii½ ifjoÆr vko`fr ij v/;;u djukA 

4. L-C-R ifjiFk esa vuqukn dk v/;;u djuk  ok;q Qksj izsjdRo ,oa /kkfRod IysV }kjk 

voeanu dk iz;ksx djrs gq, A 

   ¼i½  fu;r vko`fr ij esa C ifjorZu  A 

   ¼ii½ fuf'pr L ,oa C ij vko`fr ds ifjorZu ds lkFkA 

5. laf/k Mk;ksM ,oa fcUnq lEifdZr Mk;ksM ds iqu% izkfIr dky Kkr djukA  

6. laf/k fofu;fer fctyh dh vkiwfrZ dk fofHkUu Hkkj ds lkFk v/;;u djukA  

       {ks= izHkkoh VªkaftLVj ds vfHkyk{kf.kdksa dk v/;;u djuk  

7. fdlh VªkaftLVj izo/kZd dh vko`fRr vuqfØ;k dk v/;u djuk ,oa izo/kZd dh fuos"kh] fuxZr 

izfr ck/kk Kkr djuk A 

8. fofHkUu vo;oksa ds iz;ksx ls OR, AND, NOT rkfdZd }kjksa dk v/;;u djuk ,oa budh 

lekdfyr ifjiFkks (IC's½ ls cus }kjksa ds lkFk rqyuk djukA 

9. lafØ;kRed izo/kZd fuEu ij vuqiz;ksx ¼de ls de nks½     

   ¼1½ izfryksfer izo/kZd   ¼2½ vizfryksfHkr izo/kZd 

 (3)  vodyd    (4)     ladyd 
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BACHELOR OF SCIENCE 

 

Eligibility for admission in First Year of B Sc. is 10+2 examination of any board with at least 48% 

marks. As regards admission on reserved category seats government rules will be applicable. 

 

SCHEME OF EXAMINATION 
The number of the paper and the maximum marks for each paper together, with the minimum marks 

required to pass are shown against each subject separately. It will be necessary for a candidate to pass 

in the theory as well as the practical part of a subject/paper, wherever prescribed, separately. 

 

Classification of successful candidates shall be as follows: 

First Division  60%  of the aggregate marks prescribed in Semesters  

               I to VI taken together 

Second Division 50%  

All the rest shall be declared to have passed the examination.  

 

 For passing a candidate shall have to secure at least 40% marks in each course (Theory and 

Practical separately).  

 No division shall be awarded in Semesters I to V. 

 Whenever a candidate appears for a due paper examination, she will do so according to the 

syllabus in force. 

 A candidate not appearing in any examination/absent in any paper of term end examination shall 

be considered as having DUE in those papers. 

 

           

 
End Semester Examination Pattern 

Maximum Marks : 50        Duration:2½  Hrs. 

Section A                       10 x 1 =10 marks 

Contains 10 Questions of 1 mark each and all are compulsory.  

Three questions from each unit and one extra question from any one unit 

Section B                 3+3+4 = 10 marks 

Contains 3 questions with internal choice  ( Two questions from each unit). 

 (2 Questions of 3 marks each and 1 Question of 4 marks ) 

A student has to attempt 3 questions, choosing at least one question from each unit. 

Section C    3 x 10 = 30 marks 

Contains 3 questions with internal choice (Two questions from each unit).  

Each Question carries 10 marks.  

A Student has to attempt 3 questions, choosing at least one question from each unit. 
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Course Structure in Semester – I 
   Compulsary  

Paper Code Paper Title Max Marks Min Marks Duration 

GEN-101 General English 50 20 1 Hr. 

   Optional 

Chemistry 

Paper Code Paper Name CIA ESE 
Max. 

Marks 

Min. 

Marks 
Duration 

CHE – 101 Inorganic Chemistry 25 50 75 30 2 ½ Hrs. 

CHE – 102 Organic Chemistry 25 50 75 30 2 ½ Hrs. 

CHE – 103 Practical 10 40 50 20 4 Hrs. 

 Semester Total 200 80  

 

 

GEN 101 – General English 
Max. Marks: 50            Min. Marks: 20 

            Duration : 1 Hr 
Learning Outcome: 

On successful completion of the course, the students will be able to:- 

1. Get acquainted with the different concepts of Grammar. 

2. Enhance their reading and writing skills of the students. 

3. Develop a practice of using idioms and phrasal verbs in everyday conversations.  

4. Have a cutting edge in the competitive and professional world.  

Unit I 

SVOCA (Subject, Verb, Object, Complement, Adverbial), Transformation of sentence (Active Passive 

and Direct Indirect), Modals, Tense usage, Homophones and Homonyms,  

 IDIOMS 
1. A penny for your thoughts 

2. Actions speak louder than words 

3. At the drop of a hat 

4. Ball is in your court 

5. Barking up the wrong tree 

6. Beat around the bush 

7. Best of both worlds 

8. Bite off more than you can chew 

9. Blessing in disguise 

10. Burn the midnight oil 

11. Can't judge a book by its cover 

12. Cross that bridge when you come to it 

13. Cry over spilt milk 

14. Curiosity killed the cat 

15. Don't count your chickens before the 

eggs have hatched 

16. Don't put all your eggs in one basket 

17. Every cloud has a silver lining 

18. Feel a bit under the weather 

19. Give the benefit of the doubt 

20. Hear it on the grapevine 

21. Hit the nail on the head 

22. In the heat of the moment 

23. Kill two birds with one stone 

24. Last straw 

25. Let sleeping dogs lie 

26. Let the cat out of the bag 

27. Make a long story short 

28. Miss the boat 

29. Off one's rocker 

30. Once in a blue moon 

31. Piece of cake 

32. Put wool over other people's eyes 

33. See eye to eye 

34. Sit on the fence 

35. Speak of the devil! 

36. Take with a grain of salt 

37. Taste of your own medicine 

38. To hear something straight from the 

horse's mouth 

39. A Picture paints a thousand words 

40. Method to my madnes

 Phrasal verbs 
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1. Break: Break away, Break down, Break off, Break up 

2. Bring: Bring about, Bring in, Bring up, Bring down 

3. Come: Come by, Come across, Come upon 

4. Carry: Carry out, Carry on, Carry off, Carry over 

5. Call: Call on, Call off, Call at 

6. Get: Get Along, Get Away, Get By, Get Through, Get Over 

7. Give: Give up, Give away, Give in 

8. Hard: Hard up, Hard of hearing, Hard to please 

9. Look: look after, look into, look forward to, look up to 

10. Put: put out, put off, put up, put up with 

11. Run: run after, run down, run over, run out of 

12. Take: take after, take up, take to 

Unit II 

Comprehension, Précis writing 

Unit III 

 Formal and Informal Letters- Job Application, Resume and Cover letter, Composition, Report Writing 

Reference Books: 

 A Practical English Grammar (Oxford Paper Back)   : A.J. Thomson 

 Intermediate English Practice Book ( Orient Longman )  : S.Pit Corder :  

 Strengthen Your English (OUP 1973)      :Bhaskaran and Hordburgh 

 The English Errors Of Indian Students (OUP)   :T.l.h. Smith – Pearce 

 A Practical Course of English ( Ramesh Book Depot, Jaipur) :I.K. Sharma and V.D. Singh 

 
 

CHE – 101: Inorganic Chemistry 
Max. Marks : 75                                                  Min. Marks: 30 

  Duration : 2 ½ Hrs 
Learning outcomes:  

On successful completion of the course the student will be able to- 

1. Interpret atomic structure and nature of covalent bonds. 

2. Compare various periodic properties and discuss ionic solids. 

3. Summarize properties of s- and p- block elements. 

Unit – I 
1. Atomic Structure 

Idea of de-Brogile matter waves, Heisenberg uncertainty principle, atomic orbitals, Schrodinger 

wave equation, significance of φ and φ
2
, quantum numbers, shapes of s, p, d orbitals. Electronic 

configurations of the atoms, stability of half-filled and completely filled orbitals, relative energies of 

atomic orbtials, anomalous electronic configurations. 

2. Chemical Bonding 

Covalent Bond – Valence bond theory and its limitations, directional characteristics of covalent 

bond, various types of hybridization and shapes of simple inorganic molecules and ions. Valence 

shell electron pair repulsion (VSEPR) theory to NH3, H3O
+
, SF4, ClF3, ICl

-
2, and H2O. MO theory, 

homonuclear and heteronuclear (CO and NO) diatomic molecules, Comparison of VB and MO 

approaches, multicentre bonding in electron deficient molecules, 
 
bond strength and bond energy, 

percentage ionic character from dipole moment and electronegativity difference. 

Unit - II 
1. Periodic Properties 

Atomic and ionic radii, ionization enthalpy, electron gain enthalpy and electronegativity- definition, 

methods of determination and trends in periodic table, applications in predicting and explaining the 

chemical behaviour. 

2. Ionic Solids 

Ionic structures, radius ratio and coordination number, limitation of radius ratio rule, lattice defects, 

semiconductors, lattice energy and Born-Haber cycle, solvation energy and solubility of ionic solids, 
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polarizing power and polarisability of ions, Fajan’s rule. Metallic bond- free electron, valence bond 

and band theories. 

Unit - III 
1. s-Block Elements  

Comparative study, diagonal relationships, salient features of hydrides, solvation and complexation 

tendencies including their function in biosystems. 

p-Block Elements 

Comparative study (including diagonal relationship) of groups 13-17 elements, compounds like 

hydrides, oxides and halides of groups 13-16, hydrides of boron-diborane and higher boranes, 

borazine, borohydrides.  

Reference Books: 

 J.D.Lee: Concise Inorganic Chemistry, E.L.B.S. 

 F.A.Cotton & G. Wilkinson: Basic Inorganic Chemistry, John Wiley. 

 Douglas, McDaniel and Alexander: Concepts and Models in Inorganic Chemistry, John Wiley. 

 D.F.Shriver and P.W.Atkins: Inorganic Chemistry, Oxford University Press. 

 G.L.Miessler and Donald A. Tarr: Inorganic Chemistry, Pearson Publication. 

 Gary Wulfsberg: Inorganic Chemistry, Viva Books Pvt. Ltd. 

 Puri, Sharma, Kalia: Text book of Inorganic Chemistry, Vishal publications, Jalandhar. 

 

CHE – 101 
 : 75                                                                                                     : 30

: 2 ½ 

I 

” ψ

ψ  S,P,d 

” NH3, H3O+, SF4, ClF3, 
ICl2–  H2O ” (VSEPR) 

(CO NO) VB
MO 

” |

II 

|

|

III 
S

|

P

|
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CHE – 102  Organic Chemistry 
Max. Marks : 75                                       Min. Marks: 30 

  Duration : 2 ½ Hrs 

On successful completion of the course the student will be able to- 

1. Predict structure and bonding in common organic molecules and mechanism of organic reactions. 

2. Review the preparation and chemical reactions of alkanes and cycloalkanes. 

3. Summarize the chemical behavior of alkenes, dienes and alkynes. 

Unit - I 
1.  Structure and Bonding 

Hybridization, bond length and bond angles, bond energy, vander Waals interactions, inclusion 

compounds, clatherates, charge transfer complexes, resonance, hyperconjugation, aromaticity, 

inductive and field effects, hydrogen bonding. 

2. Mechanism of Organic Reactions 

Curved arrow notation, drawing electron movements with arrows, half-headed and full headed arrows, 

homolytic and heterolytic bond fission. Types of reagents-electrophiles and nucleophiles. Types of 

organic reactions. Energy considerations. Reactive intermediates, carbocations, carbanions, free 

radicals, carbenes, arynes and nitrenes (with example). Assigning formal charges on intermediates and 

other ionic species. 

Unit – II 
1.  Alkanes  

Methods of preparation (with special reference to Wurtz reaction,Kolbe reaction, Corey-House 

reaction and decarboxylation of carboxylic acids), physical properties and chemical reactions of 

alkanes. Mechanism of free radical halogenation of alkanes: orientation, reactivity and selectivity  

2.  Cycloalkanes  
Nomenclature, methods of preparation. chemical reactions, Baeyer’s strain theory and its limitations. 

Ring strain in small rings (cyclopropane and cyclobutane), theory of strainless rings. cyclopropane 

ring: banana bonds 

                                                        Unit – III 
1. Alkenes 

Nomenclature of alkenes, methods of preparation, mechanism of dehydration of alcohols and 

dehydrohalogenation of alkyl halides, regioselectivity in alcohol dehydration. Saytzeff  rule, 

Hoffmann elimination, physical properties and relative stabilities of alkenes. Chemical reactions of 

alkenes-mechanisms involved in hydrogenation, electrophilic and free radical additions, halogenation, 

hydrohalogenation, Markownikoff’s rule, hydroboration-oxidation, oxymercuration-reduction. 

Epoxidation, ozonolysis, hydration, hydroxylation and oxidation with KMnO4, Polymerization of 

alkenes. Substitution at the allylic and vinylic positions of alkenes. Industrial applications of ethylene 

and propene. 

2. Alkynes 

Nomenclature, structure and bonding in alkynes. Methods of preparation, chemical reactions of 

alkynes- hydrogenation, halogenation, hydrohalogenation, hydration, hydroboration and 

hydroxylation, ozonolysis of alkynes, acidity of alkynes, mechanism of electrophilic and nucleophilic 

addition reactions, metal-ammonia reductions, oxidation and polymerization, acidity of alkynes, 

characteristics of terminal alkynes. 

3. Dienes- Nomenclature and classification of dienes: isolated, conjugated and cumulated dienes. 

Structure of allenes and butadiene method of formation, polymerization. Chemical reactions-1,2 and 

1,4 additions, Diels-Alder reaction. 

Reference Books: 

 T.W.Graham Solomons: Organic Chemistry, John Wiley and Sons. 

 Peter Sykes: A Guide Book to Reaction Mechanism in Organic Chemistry, Orient Longman. 

 E.L.Eliel: Sterochemistry of Carbon Compounds, Tata McGraw Hill. 

 I.L.Finar: Organic Chemistry (Vols. I & II), E.L.B.S. 

 Jerry March:  Advanced Organic Chemistry, John Wiley and Sons. 
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CHE – 102   
 : 75                                            : 30

: 2 ½   

 I 

”

”
” ”

” ”

 II 

”
”

 III 

KMnO4 

 

CHE –103  Practical 
Max. Marks : 50                                     Min. Marks: 20 

      Duration : 4 Hrs 
Learning Outcomes: 

 On successful completion of the course the student will be able to- 

1. Understand the practical applications of various aspects of chemistry 

 

1. Inorganic Chemistry 

Semi-micro Analysis- separation and identification of four ions, cation analysis from Groups I, II, III, 

IV, V and VI, anion analysis including interfering radicals. 

2. Organic Chemistry 

Laboratory Techniques.(Any Three) 

a) Calibration of Thermometer 

80-82
o 
(Naphthalene),113.5-114

o
 (Acetanilide) 

132.5-133
o
 (urea), 100

o 
(Distilled Water) 

b) Determination of Melting Point 

(Naphthalene),80-82
o
 ,Benzoic acid 121.5-122

o
 

Urea 132.5-133 
o
 , Succinic acid 184.5-185

 o
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Cinnamic acid 132.5-133
o
,Salicyclic acid 154.5-158 

o
 

Acetanilide 113.5-114
o 
m-Diniitrobenzene 90

o
 

p-Dichlorobenzene 52
o
 Aspirin 135

o
 

c)  Determination of boiling points 

Ethanol 78
o
 , Cyclohexane 81.4

o
 , Toluene 110.6

o
, Benzene 80

o
 

d) Mixed melting point 

Urea-Cinnamic acid mixture of various compositions (1:4, 1:1, 4:1) 

e) Distillation 

Simple distillation of ethanol-water mixture using water condenser.  

Distillation of nitrobenzene and aniline using air condenser 

f) Crystallization 

Concept of induction of crystallization 

Phthalic acid from hot water (using fluted filter paper and stemless funnel) 

Acetanilide from boiling ethano 

Benzoic acid from water 

g) Decolorisation and crystallization using charcoal 

Decolorisation of brown sugar (sucrose) with animal charcoal using gravity filtration.  

Crystallization and decolorisation of impure naphthalene (100 g of naphthalene mixed with 0.3 g if 

Congo red using 1 g decolorising carbon) from ethanol. 

h) Sublimation (Simple and Vacuum) 

Camphor, Naphthalene, Phthalic acid and Succinic Acid. 

Reference Books (Laboratory Courses) 

 P.R. Singh, D.S. Gupta and K.S. Bajpai: Experimental Organic Chemistry Vol. I&II, Tata McGraw 

Hill. 

 R.K. Bansal: Laboratory Manual in Organic Chemistry, Wiley Eastern. 

 B.S. Furniss, A.J. Hannaford, V. Rogers, P.W.G. Smith and A.R. Tatchell: Vogel’s Textbook of   

Practical Organic Chemistry, ELBS. 

 J.B.Yadav: Advanced Practical Physical Chemistry, Vol. I-Physical, Goel Publishing House. 

 J.N. Gurtu and R. Kapoor : Advanced Experimental Chemistry, Vol. I-Physical, S Chand & Co.  

 Svehla: Vogel’s Qualitative Inorganic analysis, revised, Orient Longman. 

 
SCHEME OF PRACTICAL EXAMINATION- 

Max. Marks: 40 

1. Inorganic Chemistry-      20 

2. Organic Chemistry –       10 

3. Viva-     5 

4. Record-     5 

 

CHE – 103 
 : 50                                                                                                   : 20

: 4  
 

I, II, III, IV, V  VI 

 
rduhd

c c
c 

c ,    c 
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c,    c 
c ,    c

c ,    c 
c ,  c 

 

c c c 
 

”

  diwj] us¶Fksyhu] FkSfyd vEy] lfDlfud vEy 
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Course Structure in Semester – II 
Compulosry  

Paper Code Paper Name Max. Marks Min. Marks Duration 

GEN-102 General Hindi 50 20 1 Hr. 

Optional 

Chemistry 

Paper Code Paper Name CIA ESE 
Max. 

Marks 

Min. 

Marks 
Duration 

CHE – 201 Physical Chemistry 25 50 75 30 2 ½ Hrs. 

CHE – 202 Organic Chemistry 25 50 75 30 2 ½ Hrs. 

CHE – 203  Practical 10 40 50 20 4 Hrs. 

Total 200 80  

 

GEN-102 सामान्य ह िंदी 
पूर्णांक-50 : 1    

अध्ययन के परिणाम  

पाठ्यक्रम पूणण होने के बाद विद्यार्थी योग्य होंगे –
1 . विद्यार्र्थणयों में  हहिंदी व्याकिणणक ज्ञान का विकास होना I  

व्याकिण – भाग 

इकाई-1                           अिंक योजना 
 सिंज्ञा, सिणनाम, विशषेण, क्रक्रया,                                   -  10 अिंक 

 क्रक्रया विशषेण ,सिंर्ि, समास, विलोम शब्द                                                   -   10 अिंक 

इकाई-2 

 शुद्धीकिण [शब्द शुवद्ध ,िाक्यशुवद्ध ] पारिभावषक शब्दािली-[अिंगे्रजी शब्दों के हहिंदी  
समानार्थणक शब्द]                     -   5 अिंक  

 शब्द युग्म- अर्थण भेद , पयाणयिाची शब्द , उपसगण , प्रत्यय,                  -   5 अिंक  

इकाई-3 

 ननबन्ि लेखन                                                   - 10 अिंक 

 पत्र लेखन –आिेदन पत्र, ÁkFkZuk i= ] c/kkÃ i=                   -    5 अिंक 

 अपहित गद्यािंश                                                                   -    5 अिंक 

    सहायक पुस्तकें - 
 हहिंदी व्याकिण – डॉ. इिंहदिा अशोक  

 हहिंदी व्याकिण कोश – डॉ. हदनेशचिंद्रशमाण,श्रीमती पुपपा शमाण 
 हहिंदी व्याकिण – डॉ. हरिचिण शमाण  
 हहिंदीव्याकिण – डॉ. िाजेश्िि प्रसाद चतुिेदी 
 हहन्दी व्याकिण - भोलानार्थ नतिािी
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CHE – 201 : Physical Chemistry 
Max. Marks : 75                                              Min. Marks: 30 

  Duration : 2 ½ Hrs 

Learning outcomes:  

On successful completion of the course the student will be able to- 

1. Predict properties of solid state and colloidal states of matter.  

2. Review various phenomenon of gaseous state.  

3. Summarize the properties of dilute solutions and explain colligative properties. 

Unit I 

1. Solid State 

Definition of space lattice, unit cell. Laws of crystallography-(i)Law of constancy of interfacial angles 

(ii) Law of rational indices (iii) Law of symmetry. Symmetry elements in crystals. Wiess parameter 

system, millar’s indices. X-ray diffraction by crystals. Derivation of Bragg’s equation. Determination 

of crystal structure of NaCl, KCl and CsCl ( Laue’s method and powder method).  

2. Colloidal State 

Definition of colloids, classification of colloids. Solids in liquids (sols): properties- kinetic, electrical, 

electrosmosis; stability of colloids, precipitation of colloid, protective action, Hardy-Schulze law, gold 

number. Liquids in liquids (emulsions); types of emulsions, preparation & application, 

deemulsification, Emulsifier. Liquids in solids (gels): classification, properties and application, 

general applications of colloids. 

Unit II 

      Gaseous States 

Postulates of kinetic theory of gases and derivation of the kinetic gas equation, Deviation of real gases 

from ideal bahaviour, compressibility factor, Causes of deviation, vander Waals equation of state. 

Critical Phenomenon: PV isotherms of real gases, continuity of states, isotherms of vander Waals 

gases, relationship between critical constant and vander Waals constants, calculation of Vander 

Waal’s constant, law of corresponding states, reduced equation of state.  

Molecular velocities: Root mean square, average and most probable velocities, Qualitative discussion 

of the Maxwell’s distribution of molecular velocities, collision number, mean free path and collision 

diameter, Liquifaction of gases (by various methods). 

Unit III 

       Solutions, Dilute Solutions and Colligative Properties 

Types of solution, Ideal solutions and Raoult’s law, deviations from Raoult’s law – non-ideal 

solutions, methods of expressing concentration of solutions, activity and activity coefficient. Dilute 

solution, colligative properties, relative lowering of vapour pressure, molecular mass determination. 

Osmosis, law of osmotic pressure and its measurement, calculation of osmotic pressure, determination 

of molecular mass from osmotic pressure. Elevation of boiling point and depression in freezing point. 

Experimental methods for determining various colligative properties. Abnormal molar mass, degree of 

dissociation and association of solutes. 

Reference Books: 

 P.W.Atkins: Physical Chemistry, Oxford University Press. 

 G.W.Castellan: Physical Chemistry, Narosa Publishing House. 

 G.M.Barrow, Physical Chemistry, Tata McGraw Hill. 

 Puri, Sharma, Pathania: Principles of Physical Chemistry, Vishal publication. 

 

 

CHE – 201
 : 75                                                : 30

: 2 ½   
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CHE – 202 Organic Chemistry 
Max. Marks : 75                                             Min. Marks: 30 

  Duration : 2 ½ Hrs 
Learning outcomes:  

On successful completion of the course the student will be able to- 

1. Identify the stereochemistry of  organic compounds. 

2. Assess the aromaticity of arenes and  electrophilic substitution reactions. 

3. Compare the reactivity of alkyls and aryl halides. 

                                                    Unit – I 
Stereochemistry of Organic Compounds 

Concept of isomerism. Types of isomerism. Optical isomerism-elements of symmetry, molecular chirality, 

enatiomers, stereogenic centre, optical activity, properties of enantiomers, chiral and achiral molecules 

with two stereogenic centres, diastereomers, threo and erythro diastereomers, meso compounds, resolution 

of enantiomers, inversion, retention and racemization. Relative and absolute configuration, sequence rules, 

D & L and R & S systems of nomenclature. Geometric isomerism- determination of configuration of 

geometric isomers. E & Z system of nomenclature, geometric isomerism in oximes and alicyclic 

compounds. Conformational isomerism- conformational analysis of ethane and n-butane; conformations of 

cyclohexane, Qualitative treatment of stability of chair and boat comformations of cyclohexane. axial and 

equatorial bonds,conformation of mono substituted cyclohexane derivatives. Newman projection and 

Sawhorse formulae, Fischer and flying wedge formulae. Difference between configuration and 

conformation. 

Unit – II 
1. Arenes and aromaticity 
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Structure of benzene: molecular formula and Kekule structure. Stability of benzene, resonance 

structure, MO picture. Aromaticity: Huckle rule, aromatic ions. 

Nomenclature  of  benzene derivatives. The aryl group. Aromatic nucleus and side chain. Side chain 

reactions of benzene derivatives. Birch reduction. Methods of formation and chemical reactions of 

alkylbenzenes, alkynylbenzenes and biphenyl. 

2. Aromatic electrophilic substitution- general pattern of the mechanism, role of sigma and pi 

Complexes. Mechanism of nitration, halogenation, sulphonation, mercuration and Friedel-Crafts 

reaction. Energy profile diagrams, activating and deactivating substituents, orientation and ortho/para 

ratio.  

Unit – III 
Alkyl and Aryl Halides 

Nomenclature and classification of alkyl halides, Methods of preparation, chemical reaction. 

Mechanisms of nucleophilic substitution reactions of alkyl halides, SN
2

 and SN
1

 reactions with energy 

profile diagrams. Polyhalogen compounds: chloroform, carbon tetrachloride. Methods of preparation 

of aryl halides, nuclear and side chain reactions. The addition elimination and the elimination-addition 

mechanisms of nucleophilic aromatic substitution reactions.  Relative reactivities of alkyl halides vs 

allyl, vinyl and aryl halides. Synthesis and uses of DDT and BHC. 

Reference Books: 

 R.T.Morrison & R.N.Boyd : Organic Chemistry, Prentice Hall. 

 T.W.Graham Solomons : Organic Chemistry, John Wiley and Sons. 

 Peter Sykes: A Guide Book to Reaction Mechanism in Organic Chemistry, Orient Longman. 

 I.L.Finar: Organic Chemistry (Vols. I & II), E.L.B.S. 

 Jerry March:  Advanced Organic Chemistry, John Wiley and Sons. 
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CHE – 203 Practical 
Max. Marks : 50                                              Min. Marks: 20 

      Duration : 4 Hrs 

Learning Outcomes: 

On successful completion of the course the student will be able to- 

1. Understand the practical applications of various aspects of chemistry 

a. Organic Chemistry 

Qualitative Analysis 

Detection of extra elements (N,S and halogens) and functional groups (phenolic, carboxylic, carbonyl, 

esters, carbohydrates, amines, amides, nitro and anilide) in simple organic compounds. 

b. Physical Chemistry (Any Five) 

1. To determine the specific reaction rate of the hydrolysis of methyl acetate/ ethyl acetate catalyzed by 

hydrogen ions at room temperature. 

2.  To study the effect of acid strength on the hydrolysis of an ester. 

3. To compare the strengths of HCI and H2SO4 by studying the kinetics of hydrolysis of ethyl acetate. 

4. To study kinetically the reaction rate of decomposition of iodide by H2O2. 

5. To study the distribution of iodine between water and CCI4 

6. To study the distribution of benzoic acid between benzene and water. 

7. To prepare arsenious sulphide sol and compare the precipitating power of mono-,bi- and trivalent 

anions. 

8. To determine the percentage composition of a given mixture (non interacting systems) by viscosity 

method. 

9. To determine the viscosity of amyl alcohol in water at different concentrations and calculate the 

excess viscosity of these solutions. 

10. To determine the percentage composition of a given binary mixture by surface tension method 

(acetone & ethyl methyl ketone). 

Reference Books (Laboratory Courses) 

 P.R. Singh, D.S. Gupta and K.S. Bajpai: Experimental Organic Chemistry Vol. I&II, Tata McGraw 

Hill. 

 R.K. Bansal: Laboratory Manual in Organic Chemistry, Wiley Eastern. 

 B.S. Furniss, A.J. Hannaford, V. Rogers, P.W.G. Smith and A.R. Tatchell: Vogel’s Textbook of       

Practical Organic Chemistry, ELBS. 

 J.B.Yadav: Advanced Practical Physical Chemistry, Vol.I- Physical, Goel Publishing House. 

 J.N. Gurtu and R.Kapoor: Advanced Experimental Chemistry, Vol.I-Physical, S Chand & Co. 

 Svehla: Vogel’s Qualitative Inorganic analysis, revised, Orient Longman. 

 

SCHEME OF PRACTICAL EXAMINATION- 

Max. Marks: 40 

1. Organic Chemistry -       15 

2. Physical Chemistry  –     15 

3. Viva-                5 

4. Record-               5 
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Course Structure in Semester – III 

Compulsary 
Paper Code Nomenclature Max. Marks Min. Marks Duration 

GEN-103 Environmental Studies 50 20 1 Hr. 

Optional 

Chemistry 

Paper Code Paper Name CIA ESE 
Max. 

Marks 

Min. 

Marks 
Duration 

CHE – 301 Inorganic Chemistry 25 50 75 30 2 ½ Hrs. 

CHE – 302 Organic Chemistry 25 50 75 30 2 ½ Hrs. 

CHE – 303 Practicals 10 40 50 20 4 Hrs. 

 Semester Total 200 80  

 

GEN-103 ENVIRONMENTAL STUDIES  
Max. Marks: 50                                    Min. Marks: 20 

  Duration : 1 Hr. 

Unit I  

Natural Resources 

Renewable and Non Renewable resources: 

 Natural resources and associated problems 

a. Forest resources: Use and over exploitation, deforestations, case studies Timber extraction, 

mining , dams and their effects on forests and tribal people. 
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b. Water resources: Use and over utilization of surface and groundwater, floods, drought, conflict 

over water, dams – benefits and problems 

c. Mineral resources: Use and exploitation , environmental effects of extracting and using mineral 

resources. 

d. Energy resources : Growing energy needs, renewable and non renewable energy sources, use of 

alternate energy sources.  

e. Land resources: Land as a resource, Land degradation, man induced landslides, soil erosion and 

desertification. 

 Role of an individual in conservation of natural resources 

 Equitable use of resources for sustainable lifestyles.  

Unit II 

Ecosystem 

 Concept of Ecosystem 

 Structure and function of an ecosystem 

 Producers, consumers and decomposers, 

 Energy flow in the eco system 

 Ecological succession 

 Food chains, food webs and ecological pyramids. 

 Virus - COVID 

 HIV / Aids – causes and precaution 

 Climate change, global warming, Acid Rain, Ozone layer depletion 

 Photochemical smog 

Unit III 

Biodiversity and its conservation 

 Introduction – Definition: genetics, species and ecosystem diversity 

 Value of biodiversity : consumptive use, productive use, social, ethical, aesthetic and option values 

 Hot spots of biodiversity 

 Threats to biodiversity: habitats loss, poaching of wildlife, man-wildlife conflicts 

 Endangered and endemic species of India 

 Conservation of biodiversity: In-situ and Ex-situ conservation of biodiversity 

 

Environmental Pollution 

 Causes , effects and control measures of: 

a. Air pollution 

b. Water pollution 

c. Soil pollution 

d. Noise pollution 

 
GEN-103 % i;kZoj.k foKku 

iw.kk±d  % 50                                    U;wure vda % 20  

le; : 1 ?kaVs 

bdkÃ I 
ÁkÑfrd lalk/ku 

uohudj.k ,oa vuohuhdj.k lalk/ku  % ÁkÑfrd lalk/ku ,oa mlls lacaf/kr leL;k,¡  

1. ou lalk/ku  % mi;¨x ,oa vfr‘k¨“k.k ] ou¨Uewyu d¢l v/;;u ] fVEcj fu“d“kZ.k] [kuu ,oa mud¢ 

ou¨a ,oa tu tkfr;¨a ij ÁHkko  

2. tylalk/ku % lrgh ,oa Hkwty dk mi;¨x ,oa vfrmiHk¨x ] ck<+ ] lw[kk] ty fookn] cka/k¨ dh 

leL;k,a ,oa ykHk 

3. [kfut lalk/ku  % mi;¨x ,oa vfr‘k¨“k.k ] [kfut lalk/ku d¢ mi;¨x ,oa fu“d“kZ d¢ i;kZoj.kh; 

ÁHkko] d¢l v/;u  

4. ÅtkZ lalk/ku  % c<+rh gqÃ ÅtkZ vko‘;drk,¡] uohuhdj.k ,oa vuohuhdj.k ÅtkZ lalk/ku ] ÅtkZ 
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laLkk/ku¨a dk osdfYIkd mi;¨x d¢l v/;u  

5. Hkwlalk/ku % Hkwfe ,d laLkk/ku ] Hkwvi?kVu ] ekuotfuRk Hkwl[kyu e`nk vijnu ,oa e#LFkyhdj.k 

ÁÑfrd lalk/ku¨a d¢ laj{k.k esa O;fDrd Hkwfedk Lkrr thoup;kZ d¢ fy, lalk/ku¨a dk mi;qDr 

mi;¨x  

bdkÃ II  
ikfjfLFkfrdh ra= 

1. ikfjfLFkfrdh ra= dh vo/kkj.kk 

2. ikfjfLFkfrdh ra= dh lajpuk ,oa dk;ZÁ.kkyh 

3. mRiknd ] miHk¨Drk] vi?kVd 

4. ikfjfLFkfrdh ra= esa ÅtkZ Áokg 

5. ikfjfLFkfrdh vuqØe.k  

6. [kk| Ja`[kyk ] [kk|tky] ,oa ikfjfLFkfrdh Lrwi  

7. विषाणु- COVID 

8. ,p vkÃ oh @ ,M~l (dkj.k v©j iwokZ/kku) 
9. tyok;q ifjorZu ] oSf‘Okd rki o`f) ] vEyo“kkZ] v¨t¨uijr {kj.k 

10. Q¨V¨d¢ehdy LekWx 

bdkÃ III 
 tSo fofo/krk ,o laj{k.k 

1. ifjp; & ifjHkk“kk] thuh;] Átkrh; ,oa  ikfjfLFkfrdh fofo/krk 

2. tSofofo/krk dk eºRo ] miHk¨xh; mIk;¨fxrk] mRikndh; mIk;¨fxrk] lkekftd uSfrd l©Un;Z 

c¨/k ,oa oSdfYid ewY; 

3. tSofofo/krk d¢ rIrLFky 

4. tSofofo/krk d¢ [krjs % vkokl{k;] oU;Ák.kh;¨a dk f‘kdkj ] ekuo oU;Ákf.k;¨a d¢ chp foj¨/kkHkkl  

5. Hkkjr dh foyqIrÁk; ,oa LFkkfud Átkfr;k¡  

6. tSo fofo/krk dk laj{k.k % Lo LFkkuh; ,oa iwoZ LFkkuh laj{k.k  

7. ifjHkk“kk] dkj.k] ÁHkko ,oa fu;a=.k mik; 

a.   ok;q Ánw“k.k   

b. ty Ánw“k.k   

c.   e`nk Ánw“k.k  

d.  /ofu Ánw“k.k 

  
 

CHE – 301: Inorganic Chemistry 
Max. Marks : 75                                                    Min. Marks: 30 

  Duration : 2 ½ Hrs 

Learning outcomes: 

On successful completion of the course the student will be able to- 

1. Assess the chemistry of the first, second and third transition series. 

2. Predict chemical properties of Coordination compounds, Lanthanides and Actinides. 

3. Illustrate oxidation reduction behavior and aqueous and non aqueous solvents. 

Unit – I 

1. Chemistry of Elements of First Transition Series 

Characteristic properties of d-block elements. Properties of the elements of the first transition series, 

General group trends with special reference to electronic configuration, variable valency, colour, 

magnetic and catalytic properties, ability to form complexes and stability of various oxidation states. 

2. Chemistry of Elements of Second and Third Transition series 

General characteristics, comparative treatment with their 3d-analogues in respect of ionic radii, 

oxidation states, magnetic behaviour, spectral properties and stereochemistry 
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Unit - II 

1. Coordination Compounds 

Werner’s coordination theory and its experimental verification, effective atomic number concept, 

chelates, nomenclature of coordination compounds, isomerism in coordination compounds, valence 

bond theory of transition metal complexes. Inner and outer orbital complexes of Cr, Fe, Co, Ni and Cu 

(coordination numbers 4 and 6), limitations of VBT 

2. Chemistry of Lanthanides  

Electronic structure, oxidation states and ionic radii and lanthanide contraction, complex formation, 

separation of lanthanides.  

3. Chemistry of Actinides 

General features and chemistry of actinides, chemistry of separation of Np, Pu and Am from U, 

similarities between the later actinides and the later lanthanides. Comparison of actinides with 

lanthanides. 

Unit - III 

1. Acids and Bases 
Arrhenius, Bronsted-Lowry, the Lux-Flood, solvent system and Lewis concepts of acids and bases. 

2. Non-aqueous Solvents 

Physical properties of a solvent, types of solvents and their general characteristics reactions in non-

aqueous solvents with Suggested to liquid NH3 and liquid SO2. 

3.  Oxidation and Reduction  

 Use of redox potential data-analysis of redox cycle, redox stability in water-Frost, Latimer and 

Pourbaix diagrams. Principles involved in the extraction of the elements.  

Reference Books: 

 J.D.Lee : A New Concise Inorganic Chemistry, E.L.B.S. 

 F.A.Cotton & G. Wilkinson : Basic Inorganic Chemistry, John Wiley. 

 Douglas, McDaniel and Alexander : Concepts and Models in Inorganic Chemistry, John Wiley. 

 D.F.Shriver and P.W.Atkins : Inorganic Chemistry, Oxford University Press. 

 G.L.Miessler and Donald A. Tarr, Inorganic Chemistry, Pearson Publication. 

 Gary Wulfsberg : Inorganic Chemistry, Viva Books Pvt. Ltd. 

 Puri, Sharma and Kalia: Text book of Inorganic chemistry, Vishal publication, Jalendhar 
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CHE – 302: Organic Chemistry
Max. Marks : 75            Min. Marks: 30  

  Duration : 2 ½ Hrs 

Learning outcomes:  

On successful completion of the course the student will be able to- 

1. Assess the molecular structure using UV and IR Spectroscopy. 

2. Summarize the reactivity of primary, Secondary and tertiary alcohols. 

3. Illustrate the preparation and Chemical Reactions of Phenols, Ethers and Epoxides. 

Unit - I 

      Spectroscopy 

Electromagnetic Spectrum: Absorption Spectra 

Ultraviolet (UV) absorption spectroscopy- absorption laws (Beer-Lambert law), molar absorptivity, 

presentation and analysis of UV spectra, types of electronic transitions, effect of conjugation. Concept 

of chromophore and auxochrome. Bathchromic, hypsochromic, hyperchromic and hypochromic shifts. 

UV spectra of conjugated dienes and enones, Application of electronic spectroscopy and Woodward 

rules for calculating λmax of conjugated dienes and α, β – unsaturated carbonyl compounds.
  

Infrared 

(IR) absorption spectroscopy-molecular vibrations, Hooke’s law, selection rules, intensity and position 

of IR bands, measurement of IR spectrum, fingerprint region, characteristic absorption of various 

functional groups and interpretation of IR spectra of simple organic compounds. 

Unit – II 

      Alcohols 

Classification and nomenclature. 

Monohydric alcohols- nomenclature, methods of formation by reduction of aldehydes, ketones,  

carboxylic acids and esters. Hydrogen bonding. Acidic nature. Chemical reactions of alcohols. 

Differentiation of 1
0
,
 
2

0
 and 3

0
 alcohols. Dihydric alcohols-nomenclature, methods of formation 

,chemical reactions of vicinal glycols, oxidative cleavage [Pb(OAc)4 and HIO4 ] and pinacol-

pinacolone rearrangement. Trihydric alcohols- nomenclature and methods of formation, chemical 

reactions of glycerol. 

Unit - III 

1. Phenols 

Nomenclature, structure and bonding. Preparation of phenols, physical properties and acidic character. 

Comparative acidic strengths of alcohols and phenols, resonance stabilization of phenoxide ion. 

Reactions of phenols-electrophilic aromatic substitution, acylation and carboxylation. Mechanisms of 

Fries rearrangement, Claisen rearrangement, Gatterman synthesis, Hauben-Hoesch reaction, Lederer-

Manasse reaction and Reieer-Tiemann reaction. 

2. Ethers and Epoxides  

Nomenclature of ethers and methods of their formation, physical properties. Chemical reactions- 

cleavage and autoxidation, Ziesel’s method. Synthesis of epoxides. Acid and base-catalyzed ring 

opening of epoxides, orientation of epoxide ring opening, reactions of Grignard and organolithium 

reagents with epoxides.  

Reference Books: 

 R.T.Morrison & R.N.Boyd : Organic Chemistry, Prentice Hall. 
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 T.W.Graham Solomons : Organic Chemistry, John Wiley and Sons. 

 Peter Sykes : A Guide Book to Reaction Mechanism in Organic Chemistry, Orient Longman. 

 I.L.Finar, Organic Chemistry (Vols. I & II), E.L.B.S. 

 Jerry March, Advanced Organic Chemistry, John Wiley and Sons. 

 R.M.Silverstein, G.C.Bassier and T.C.Morrill: Spectroscopic Identification of Organic Compounds, 

John Wiley and Sons. 
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CHE –303  Practical 
Max. Marks : 50                                       Min. Marks: 20 

      Duration : 4 Hrs 

Learning Outcomes: 

 On successful completion of the course the student will be able to- 

1. Understand the practical applications of various aspects of chemistry 

 

 Inorganic Chemistry 

Calibration of fractional weights, pipettes and burettes. Preparation of standard solutions. Dilution 0.1 

M to 0.001 M solutions. 

 Quantitative Analysis 

Volumetric Analysis (Any Four) 
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(i) Determination of acetic acid in commercial vinegar using NaOH. 

(ii) Determination of alkali content-antacid tablet using HCl. 

(iii) Estimation of calcium content in chalk as calcium oxalate by potassium permanganate. 

(iv) Estimation of hardness of water by EDTA. 

(v)    Estimation of ferrous and ferric dichromate method. 

(vi) Estimation of copper using thiosulphate. 

Gravimetric Analysis. 
(i) Analysis of Cu as CuSCN 

(ii) Ni as Ni-dimethylglyoxime. 

Reference Book (Laboratory Courses) 

 J. Bassett, R.C. Denney, G.H. Heffery and J Mendham: Vogel’s Textbook of quantitative Inorganic 

Analysis (revised), ELBS. 

 W.W. Scott:  Standard Methods of Chemical Analysis, The Technical Press. 

 P.R. Singh, D.S. Gupta and K.S. Bajpai: Experimental Organic Chemistry Vol. I&II, Tata McGraw 

Hill. 

 R.K. Bansal:  Laboratory Manual in Organic Chemistry, Wiley Eastern. 

 B.S. Furniss, A.J.Hannaford, V. Rogers, P.W.G. Smith and A.R. Tatchell: Vogel’s Textbook of 

Practical Organic Chemistry, ELBS 

 
SCHEME OF PRACTICAL EXAMINATION- 

Max. Marks: 40 

1. Calibration & Preparation of solution    05 

2.  Volumetric Analysis -                                                     10 

3.  Gravimetric Analysis -                                                    15 

4. Viva                                                                                  05 

5. Record                                                                              05 

 

 

CHE – 303 
 : 50             : 20

: 4  

” ” M
” ”

1. NaOH  
2. HCl  
3. ” ”  
4. EDTA  
5.  
6.  

”  
(i) Cu CuScN ”  
(ii) Ni Ni-DMG ”  

 

 



SGCA/B.Sc.Biology (Chemistry)/2018-19 

22 

 

Course Structure in Semester – IV 
Chemistry 

Paper Code Paper Name CIA ESE 
Max. 

Marks 

Min. 

Marks 
Duration 

CHE – 401 Physical Chemistry 25 50 75 30 2 ½ Hrs. 

CHE – 402 Organic Chemistry 25 50 75 30 2 ½ Hrs. 

CHE – 403 Practical 10 40 50 20 4 Hrs 

Total 200 80  

 

 
CHE – 401  Physical Chemistry 

Max. Marks : 75                              Min. Marks: 30 

Duration : 2 ½ Hrs 

Learning outcomes:  

On successful completion of the course the student will be able to- 

1. Summarize the First, Second and third law of thermodynamics and their applications. 

2. Review the various types of conductance, factors affecting it and applications of 

Conductivity measurements. 

3. Discuss various phenomena related to cells and Corrosion.  

Unit - I 

 1.   Thermodynamics-I 

First Law of Thermodynamics: Statement, definition of internal energy and enthalpy. Heat capacity, 

heat capacities at constant volume and constant pressure and their relationship. Joule’s law, Joule-

Thomson coefficient and inversion temperature. Calculation of w, q, dU, & dH for the expansion of 

ideal gases under isothermal and adiabatic conditions for reversible process.  

Thermochemistry: standard state, standard enthalpy of formation-Hess’s Law of heat summation and 

its applications. Heat of reaction at constant pressure and at constant volume. Enthalpy of 

neutralization. Bond dissociation energy and its calculation from thermo-chemical data, temperature 

dependence of enthalpy, Kirchhoff’s equation. Variation of G and A with P, V and T.  

2 Thermodynamics-II 

Second law of thermodynamics: need for the law, different statements of the law. Carnot cycle and its 

efficiency, Carnot theorem. Thermodynamic scale of temperature. Concept of entropy: entropy as a 

state function, entropy as a function of V & T, entropy as a function of P & T, entropy change in 

physical change, entropy as a criteria of spontaneity and equilibrium. Entropy change in ideal gases 

and mixing of gases. Third law of thermodynamics: Nernst heat theorem, statement and concept of 

residual entropy, evaluation of absolute entropy from heat capacity data. Gibbs and Helmholtz 

functions; Gibbs function (G) and Helmholtz function (A) as thermodynamic quantities, A & G as 

criteria for thermodynamic equilibrium and spontaneity, their advantage over entropy change.  

Unit – II 

      Electrochemistry-I 

Electrical transport-conduction in metals and in electrolyte solutions, specific conductance and 

equivalent conductance, measurement of equivalent conductance, variation of equivalent and specific 

conductance with dilution. Migration of ions and Kohlrausch law, Arrehenius theory of electrolyte 

dissociation and its limitations, weak and strong electrolytes, Ostwald’s dilution law its uses and 

limitations. Debye-Huckel-Onsagar’s equation for strong electrolytes (elementary treatment only). 

Transport number, definition and determination by Hittorf method and moving boundary method. 

Applications of conductivity measurements: determination of degree of dissociation, determination of 

Ka of acids, determination of solubility product of a sparingly soluble salt, ionic product of water, 

hydrolysis constant of a salt, conductometric titrations. 
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Unit – III 

     Electrochemistry-II 

Types of reversible electrodes-gas-metal ion, metal-insoluble salt anion and redox electrodes. 

Electrode reactions, Nernst equation, derivation of cell E.M.F. and single electrode potential, standard 

hydrogen electrode, standard electrode potential, sign conventions, electrochemical series and its 

significance. Electrolytic and Galvanic cells-reversible and irreversible cells, conventional 

representation of electrochemical cells. EMF of a cell and its measurements. Computation of cell 

EMF. Calculation of thermodynamic quantities of cell reactions(ΔG, ΔH, ΔS and equilibrium 

constant), polarization, over potential and hydrogen over voltage. Concentration cell with and without 

transport, liquid junction potential, application of concentration cells, valency of ions, solubility 

product and activity coefficient. pH determination using hydrogen electrode and quinhydrone 

electrode, glass electrode. Potentiometric titrations -qualitative treatment (acid-base and oxidation-

reduction only). 

Corrosion- Types, theories & methods of combating it 

Reference Books: 

 P.W.Atkins : Physical Chemistry, Oxford University Press. 

 G.W.Castellan: Physical Chemistry, Narosa Publishing House. 

 G.M.Barrow, Physical Chemistry, Tata McGraw Hill. 

 Puri ,Sharma, Pathania: Principles of Physical Chemistry, Vishal Publications  
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CHE – 402  Organic Chemistry 
Max. Marks : 75                                       Min. Marks: 30 

  Duration : 2 ½ Hrs 

Learning outcomes:  

On successful completion of the course the student will be able to- 

1. Illustrate the preparation and Chemical reactions of aldehydes and Ketones. 

2. Summarize the chemical behavior of different organic compounds of Nitrogen. 

3. Assess the chemistry of aliphatic and aromatic carboxylic acids and its derivatives. 

Unit – I 

Aldehydes and Ketones 

Nomenclature and structure of carbonyl group. Synthesis of aldehydes and ketones with particular 

reference to the synthesis of aldehydes from acid chlorides, synthesis of aldehydes and ketones using 

1,3-dithianes, synthesis of ketones from nitriles and from carboxylic acid. Physical properties 

Mechanism of nucleophilic additions to carbonyl group with particular emphasis on benzoin, aldol, 

Perkin and Knoevenagel condensations. Condensation with ammonia and its derivatives. Witting 

reaction. Mannich reaction. Use of acetals as protecting group, Oxidation of aldehydes and ketones: 

with potassium permanganate and potassium dichromate. Oxidation of aldehydes with Tollen’s 

reagent, Fehling solution and sodium hypohalite (haloform reaction), Baeyer-villiger oxidation of 

ketones, Cannizzaro reaction. reductions of  aldehydes  and ketones with  LiAIH4 and NaBH4, MPV, 

Clemmensen, Wolff-kishner, reductions, Halogenation of enolizable ketones 

Unit – II 

Organic Compounds of Nitrogen 

Preparation of nitroalkanes and nitroarenes. Chemical reactions of nitroalkanes, Mechanisms of 

nucleophilic substitution in nitroarenes and their reductions in acidic, neutral and alkaline media. 

Picric acid. Halonitroarenes: reactivity. Structure and nomenclature of amines, physical 

properties.Stereochemistry of amines. Separation of a mixture of primary, secondary and teritary 

amines. Structural features effecting basicity of amines. Amines salts as phase-transfer catalysts. 

Preparation of alkyl and aryl amines( reduction of nitro compounds, nitriles),reductive amination of 

aldehydic and ketonic compounds. Gabriel-phthalimide reaction, Hofmann bromamide reaction. 

Reaction of amines, electrophilic aromatic substitution in aryl amines, reaction of amines with nitrous 

acid. Synthetic transformation of aryl diazonium salts, azo coupling. 

Unit – III 

1. Carboxylic Acids 

Nomenclature, structure and bonding, physical properties, acidity of carboxylic acids, effects of 

substituents on acid strength. Preparation of carboxylic acids. Reactions of carboxylic acids. Hell-

Volhard-Zelinsky reaction. Reduction of carboxylic acids. Mechanism of decarboxylation. Methods of 

formation and chemical reactions of halo acids. Hydroxy acids: malic, tartaric and citric acids, 

dicarboxylic acid.  
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2. Carboxylic Acid Derivatives - Synthesis of acid chlorides, esters, anhydrides and amides. Relative 

stability of acyl derivatives, Physical properties, interconversion of acid derivatives  Mechanisms of 

esterfication and hydrolysis (acidic and basic). 

Reference Books: 

 R.T.Morrison & R.N.Boyd : Organic Chemistry, Prentice Hall. 

 T.W.Graham Solomons: Organic Chemistry, John Wiley and Sons. 

 Peter Sykes: A Guide Book to Reaction Mechanism in Organic Chemistry, Orient Longman. 

 I.L.Finar, Organic Chemistry (Vols. I & II), E.L.B.S. 

 Jerry March: Advanced Organic Chemistry, John Wiley and Sons. 
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CHE – 403 Practical 
Max. Marks : 50            Min. Marks: 20 

Duration : 4 Hrs 

Learning Outcomes: 

 On successful completion of the course the student will be able to- 

1. Understand the practical applications of various aspects of chemistry 

1. Organic Chemistry 

A. Chromatography (Any Three) 

(i) Separation , Rf values and identification of organic compounds. 

(ii)Preparation and separation of 2,4-dinitrophenylhydrozone of acetone,2- butanone, hexan-2- and 3-

one using toluene and light petroleum (40:60). 

(iii) Separation of a mixture of dyes using cyclohexane and ethyl acetate (8.5:1.5) 

(iv) Separation of a mixture of phenylalanine and glycine. Alanine and aspartic acid. Leucine and 

glutamic acid. Spray reagent-ninhydrin. 

(v) Separation of a mixture of D,L- alanine, glycine and L-Leucine using n-butanol: acetic acid: 

water(4:1:5), spray reagent-ninhydrin. 

(vi) Separation of monosachharides- a mixture of D-galactose and D-fructose using n-butanol: acetone 

: water (4:5:1) spray reagent-aniline hydrogen phthalate. 

B. Qualitative Analysis 

Identification of an organic compound through the functional group analysis, determination of 

melting point and preparation of suitable derivatives. 

2. Physical Chemistry (Any Four) 

a) Determination of the transition temperature of the given substance by thermometric/dialometric 

method (e.g.MnCl2.4H2O/SrBr2. 2H2O) 

b) To study the effect of a solute (e.g. NaCl, succinic acid) on the critical solution temperature of two 

partially miscible liquids (e.g. phenol-water system) and to determine the concentration of that solute 

in the given phenol-water system. 

c) To construct the phase diagram of two components (e.g. diphenylaminebenzophenone) system by 

cooling curve method. 

d) To determine the solubility of benzoic acid at different temperatures and to determine ΔH of the 

dissolution process. 

e) To determine the enthalpy of neutralization of a weak acid/weak base versus strong base/strong acid 

and determine the enthalpy of ionization of the weak acid/weak base. 

f) To determine the enthalpy of solution of solid calcium chloride and calculate the lattice energy of 

calcium chloride from its enthalpy data using Born Haber cycle. 

Reference Books (Laboratory Courses).  

 P.R. Singh, D.S. Gupta and K.S. Bajpai: Experimental Organic Chemistry Vol. I&II, Tata McGraw 

Hill. 

 R.K. Bansal: Laboratory Manual in Organic Chemistry, Wiley Eastern. 

 B.S. Furniss, A.J. Hannaford, V. Rogers, P.W.G. Smith and A.R. Tatchell: Vogel’s Textbook of 

Practical Organic Chemistry, ELBS. 

 C.N.R. Rao and U.C. Agarwal: Experiments in General Chemistry, East-West press. 

 R.C. Das and B. Behra: Experiments in Physical Chemistry, Tata McGraw hill. 

 J.B.Yadav: Advanced Practical Physical Chemistry, Goel Publishing House. 

 J.N. Gurtu and R.Kapoor: Advanced Experimental Chemistry, Vol.I-Physical, S Chand & Co. 

 

SCHEME OF PRACTICAL EXAMINATION 

Max. Marks: 40 

1. Organic Chemistry 

a) Chromatography                       6 

b) Qualitative analysis                  12                                                                                                         

2. Physical Chemistry –               12 

3. Viva                                          5 

4. Record                                     5 
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Course Structure in Semester – V 
Chemistry 

Paper Code Paper Name CIA ESE 
Max. 

Marks 

Min. 

Marks 
Duration 

CHE – 501 Inorganic Chemistry 25 50 75 30 2 ½ Hrs. 

CHE – 502 Organic Chemistry 25 50 75 30 2 ½ Hrs. 

CHE – 503 Practical 10 40 50 20 4 Hrs. 

Semester Total 200 80  

 
 

CHE – 501: Inorganic Chemistry 
Max. Marks : 75                                Min. Marks: 30 

Duration : 2 ½ Hrs 

Learning outcomes:  

On successful completion of the course the student will be able to- 
1. Summarize Metal ligand bonding and various thermodynamic and kinetic aspects of transition metal 

complexes. 

2. Explain magnetic properties and electronic spectra of transition metal complexes. 

3. Predict hard and soft acid base character of various compounds. 

Unit – I 

1. Metal-ligand Bonding in Transition Metal Complexes 

An elementary idea of crystal-field theory, crystal field splitting in octahedral, tetrahedral and square 

planar complexes, factors affecting the crystal-field parameters. Crystal field stabilization energy 

(CFSE), Crystal field effects for weak and strong fields, Comparison of CFSE for octahedral and 

tetrahedral complexes. 

2. Thermodynamic and Kinetic Aspect of Metal Complexes 

A brief outline of thermodynamic stability of metal complexes and factors affecting the stability, 

Substitution reactions in square planar complexes: Trans effect, Trans effect series, theories of Trans 

effect, mechanism of substitution reactions, Factors affecting the rate of substitution reactions in 

square planar complexes. 

Unit – II 

1. Magnetic Properties of Transition Metal Complexes 

Types of magnetic behaviour, methods of determining magnetic susceptibility, spin-only formula. L-S 

coupling, correlation of µs and µeff values, orbital contribution to magnetic moments, application of 

magnetic moment data for 3d-metal complexes. 

2. Electronic Spectra of Transition Metal Complexes 

Types of electronic transition, selection rules of d-d transitions, spectroscopic ground state, 

spectrochemical series. Orgel-energy level diagram for d
1
and d

9
 states, discussion of the electronic 

spectrum of [Ti(H2O)6]
3+

 complex ion. 

Unit – III 

1. Basics of Bioinorganic Chemistry 

Essential and trace elements in biological processes, metallporphyrins with special Suggested to 

haemoglobin and myoglobin. Role of metal ions present in biological systems with special Suggested 

to Na
+
, K

+
, Mg

2+ 
and Ca

2+ 
ions: Na/K pump; Nitrogen fixation. 

2. Hard and Soft Acids and Bases(HSAB)  

Classification of acids and bases as hard and soft. Pearson’s HSAB concept, acid base strength and 

hardness and softness. Symbiosis, theoretical basis of hardness and softness, electronegativity and 

hardness and softness, applications of HSAB concept. 

3. Silicones and Phosphazenes 
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Silicones and phosphazenes as examples of inorganic polymers, nature of bonding in triphosphazenes 

Reference Books: 

 J.D.Lee: A New Concise Inorganic Chemistry, E.L.B.S. 

 F.A.Cotton & G. Wilkinson : Basic Inorganic Chemistry, John Wiley. 

 Douglas, McDaniel and Alexander : Concepts and Models in Inorganic Chemistry, John Wiley. 

 D.F.Shriver and P.W.Atkins : Inorganic Chemistry, Oxford University Press. 

 G.L.Miessler and Donald A. Tarr, Inorganic Chemistry, Pearson Publication. 

 Gary Wulfsberg: Inorganic Chemistry, Viva Books Pvt. Ltd. 
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CHE – 502: Organic Chemistry
Max. Marks : 75                                        Min. Marks: 30 

  Duration : 2 ½ Hrs 

Learning outcomes:  

On successful completion of the course the student will be able to- 



SGCA/B.Sc.Biology (Chemistry)/2018-19 

30 

 

1. Predict structure of various organic molecules using NMR Spectroscopy. 

2. Summarize the Chemical Properties of Organometallic Compounds, Synthetic Polymers and Oils, 

Fats and detergents. 

3. Assess the chemical properties of enolates. 

Unit – I 

Nuclear Magnetic resonance (NMR) spectroscopy. 

Proton magnetic resonance(
1
H NMR) spectroscopy, nuclear shielding and deshielding chemical shift and 

molecular structure, spin-spin splitting and coupling constants, areas of signals, interpretation of PMR 

spectra of simple organic molecules such as ethyl bromide, ethanol, acetaldehyde, 1,1,2,- tribromoethane, 

ethyl acetate, toluene and acetophenone. Problems pertaining to the structure elucidation of simple organic 

compounds using UV, IR and PMR spectroscopic techniques.  

Unit II 

1. Organometallic Compounds 

Definition, nomenclature and classification of organometallic compounds, Organo- magnesium 

compounds: the Grignard reagents-formation, structure and chemical reactions. Organozinc 

compounds: formation and chemical reactions. Organolithium compounds: formation and chemical 

reactions. 

2. Fats, Oil and Detergents 

Natural fats, edible and industrial oils of vegetable origin, common fatty acids, glycerides, 

hydrogenation of unsaturated oils. Saponification value, iodine value, acid value, Soaps, synthetic 

detergents, alkyl and aryl sulphonates. Action of soaps and detergents for protection against COVID- 

19. 

3. Synthetic Polymers 

Definition of monomers and polymers. Classification of polymers. Different types of processes for 

polymerization and their mechanisms (ionic, free radical and Ziegler-Natta catalyst). Preparation and 

uses of some polymers viz., nylons, polyesters, polyvinyl chloride, Teflon, Bakelite, urea and 

melamineformaldehyde resins. Natural rubber (isolation, structure and vulcanization). Synthetic 

elastomers – buna -S, butyl rubber and polyurethane. 

Unit III 

Organic Synthesis via Enolates 

Acidity of α-hydrogens, alkylation of diethyl malonate and ethyl acetoacetate. Synthesis of ethyl 

acetoacetate : the Claisen condensation. Keto-enol tautomerism of ethyl acetoacetate. Alkylation of 1,3-

dithianes. Alkylation and acylation of enamines.  

Reference Books: 

 R.T.Morrison & R.N.Boyd : Organic Chemistry, Prentice Hall. 

 T.W.Graham Solomons : Organic Chemistry, John Wiley and Sons. 

 Peter Sykes : A Guide Book to Reaction Mechanism in Organic Chemistry, Orient Longman. 

 I.L.Finar, Organic Chemistry (Vols. I & II), E.L.B.S. 

 Jerry March: Advanced Organic Chemistry, John Wiley and Sons. 

 R.M.Silverstein, G.C.Bassier and T.C.Morrill: Spectroscopic Identification of Organic Compounds, 

John Wiley and Sons. 

 

SCHEME OF PRACTICAL EXAMINATION  

                                                                           Max. Marks : 40 

1. Instrumentation (One Exercise)                                     10 

2. Synthesis                                                                        10 

3. Organic Qualitiative Analysis                                        10 

4. Viva                                                                                05 

5. Record                                                                            05 
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CHE –503  Practical 
Max. Marks : 50                                       Min. Marks: 20 

      Duration : 4 Hrs 

Learning Outcomes: 

 On successful completion of the course the student will be able to- 

1. Understand the practical applications of various aspects of chemistry 

1.  Instrumentation 

A. Colorimetry 

a) Job’s method  

b) Mole-ratio method 

Adulteration- Food stuffs. 

Effluent analysis, water analysis. 

OR 

Solvent Extraction: Separation and estimation of Mg(II) and Fe(II) 

Ion Exchange Method: Separation and estimation of Mg(II) and Zn(II). 

 

2. Synthesis of (Any Three) 

a) Sodium trioxalato ferrate (III), Na3[Fe(C2O4)3] 

b) Ni-DMG complex,[Ni(DMG)2] 

c) Copper tetrammine complex [Cu(NH3)4]SO4. 
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d) cis-and trans-bisoxalato diaqua chromate (III) ion. 

3. Organic Qualitative Analysis 

Analysis of an organic mixture containing two solid components using water, NaHCO3, NaOH for 

separation and preparation of suitable derivatives.  

Reference Books:(Laboratory Courses) 

 W.W. Scott: Standard Methods of Chemical Analysis, The Technical Press. 

 Brauer: Handbook of Preparative Inorganic Chemistry, Vol, I & II, Academic Press Inorganic 

Sysntheisis, McGraw Hill. 

 P.R. Singh, D.S. Gupta and K.S. Bajpai: Experimental Organic Chemistry Vol. I&II, Tata McGraw 

Hill. 

 B.S. Furniss, A.J.Hannaford, V. Rogers, P.W.G. Smith and A.R. Tatchell: Vogel’s Textbook of 

Practical Organic Chemistry, ELBS. 

 R.C. Das and B. Behra: Experiments in Physical Chemistry, Tata McGraw hill. 

 J.N. Gurtu and R.Kapoor: Advanced Experimental Chemistry, Vol.I-Physical, S Chand & Co. 
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Course Structure in Semester – VI 
Chemistry 

Paper Code Paper Name CIA ESE 
Max. 

Marks 

Min. 

Marks 
Duration 

CHE – 601 Physical Chemistry 25 50 75 30 2 ½ Hrs. 

CHE – 602 Organic Chemistry 25 50 75 30 2 ½ Hrs. 

CHE – 603 Practical 10 40 50 20 4 Hrs 

Total 200 80  

 

 

CHE – 601 Physical Chemistry 
Max. Marks : 75         Min. Marks: 30 

Duration : 2 ½ Hrs 

Learning outcomes: 

 On successful completion of the course the student will be able to- 

1. Explain Quantum mechanics and Photochemistry. 

2. Summarize the principles of various spectroscopic techniques. 

3. Assess the kinetics of various chemical  reactions 

Unit – I 

1. Elementary Quantum Mechanics 

Black-body radiation, Planck’s radiation law, photoelectric effect, Bohr’s model of hydrogen atom (no 

derivation) and its defects, Compton effect. de Broglie hypothesis,  Heisenberg’s uncertainty 

principle, Sinusoidal wave equation, Hamiltonian operator, Schrodinger wave equation and its 

importance, physical interpretation of the wave function, postulates  of quantum mechanics, particle in 

a one dimensional box. 

2. Photochemistry 

Interaction of radiation with matter, difference between thermal and photochemical processes. Laws 

of photochemistry: Grothus - Drapper law, Stark-Einstein law, Jablonski diagram depicting various 

processes occurring in the excited state, qualitative description of fluorescence, phosphorescence, 

nonradiative processes (internal conversion, intersystem crossing), Quantum efficiency and reasons 

for high and low quantum yields, photosensitized reactions- energy transfer processes (simple 

examples). 

Unit – II 

1. Spectroscopy 

Spectroscopy and its importance in Chemistry, difference between atomic and molecular 

spectroscopy, Absorption and emission spectroscopy, electromagnetic radiation, regions of the 

spectrum, basic features of different spectrometers, statement of the Born-Oppenheimer 

approximation, degrees of freedom. 

2. Rotational Spectrum 

Diatomic molecules, Energy levels of a rigid rotor (semi-classical principles), selection rules, spectral 

intensity, distribution using population distribution (Maxwell-Boltzmann distribution) determination 

of bond length, qualitative description of non-rigid rotor, isotope effect. 

3. Vibrational Spectrum 

Infrared spectrum: Energy levels of simple harmonic oscillator, selection rules, pure vibrational 

spectrum, intensity, determination of force constant and qualitative relation of force constant and bond 

energies, effect of anharmonic motion and isotope on the spectrum, idea of vibrational frequencies of 

different functional groups. 

Raman Spectrum: concept of polarizability, pure rotational and pure vibrational Raman Spectra of 

diatomic molecules, selection rules. 
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4. Electronic Spectrum 

Concept of potential energy curves for bonding and antibonding molecular orbitals, qualitative 

description of selection rules and Frank-Condon principle. Qualitative description of σ, П and n M.O., 

their energy levels and the respective transitions.  

Unit – III 

Chemical Kinetics and Catalysis 

Chemical kinetics and its scope, rate of reaction, factors influencing the rate of a reaction- concentration, 

temperature pressure, solvent, light, catalyst, concentration dependence of rates, mathematical 

characteristics of simple chemical reactions- zero order, first order, second order, pseudo order, half life 

and mean life. Determination of the order of reaction- differential method, method of integration, method 

of half life period and isolation method. Radioactive decay as a first order phenomenon. Experimental 

methods of chemical kinetics- conductometric, potentiometric, optical methods polarimetry and 

spectrophotometer. Theories of chemical kinetics-effect of temperature on rate of reaction, Arrhenius 

equation, concept of activation energy. Simple collision theory based on hard sphere model, transition state 

theory. Expression for the rate constant based on equilibrium constant and thermodynamic aspects. 

Complex reaction kinetics, parallel reaction, reversible reaction and conjugative reactions  

Catalysis, Characteristics of catalyzed reactions, classification of catalysis, miscellaneous examples, 

Kinetics of enzyme catalyzed reactions – Michaelis-Menten equation 

Reference Books: 

 P.W.Atkins : Physical Chemistry, Oxford University Press. 

 G.W.Castellan: Physical Chemistry, Narosa Publishing House. 

 G.M.Barrow, Physical Chemistry, Tata McGraw Hill. 

 C.N.Banwell, Fundamentals of Molecular Spectroscopy, Tata McGraw Hill. 

 Donald A. McQuarrie: Quantum Chemistry, Oxford University Press. 
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CHE – 602  Organic Chemistry 
Max. Marks : 75         Min. Marks: 30 

Duration : 2 ½ Hrs 

Learning outcomes:  

On successful completion of the course the student will be able to- 

1. Summarize the  properties of carbohydrates 

2. Explain the nature and behavior of amino acids and nucleic acids.  

3. Assess the reactivity and stability of heterocyclic compounds. 

Unit – I 

Carbohydrates 

Definition, Classification and nomenclature. Monosaccharides, mechanism of osazone formation, 

interconversion of glucose and fructose, chain lengthening and chain shortening of aldoses. Configuration 

of monosaccharides. Erithro and threo diastereomers. Conversion of glucose into mannose. Determination 

of ring size of monosaccharides. Cyclic structure of D(+)- glucose. Mechanism of mutarotation. An 

introduction to disaccharides( maltose, sucrose and lactose) and polysaccharides( starch and cellulose) 

without involving structure determination. 

Unit – II 

Amino Acids, Peptides, Proteins and Nucleic Acids 

Classification, structure and stereochemistry of amino acids. Acid base behavior, isoelectric point and 

electrophoresis. Preparation and reactions of α- amino acids.  

Structure and nomenclature of peptides and proteins. Classification of proteins. Peptide structure 

determination, end group analysis, selective hydrolysis of peptides. Classical peptide synthesis, solid-phase 

peptide synthesis. Structures of peptides and primary, secondary, tertiary and quaternary structures 

(definition only) of proteins. Proteins denaturation/ renaturation.  
Nucleic acids: introduction, Constitution of nucleic acids. Ribnonucleosides and ribonucleotides. The double helical 

structure of DNA 

Unit – III 

Heterocyclic compounds 

Introduction : Molecular orbital picture and aromatic chracterstics of pyrrole , furane , thiophene and 

pyridine. Methods of synthesis and chemical reactions with particular emphasis on the mechanism of 
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electrophilic substitution. Mechanism of nucleophilic substitution reactions in  pyridine derivatives . 

Comparision of basicity of pyridine, piperidine and pyrrole. 

Reference Books: 

 R.T.Morrison & R.N.Boyd : Organic Chemistry, Prentice Hall. 

 T.W.Graham Solomons : Organic Chemistry, John Wiley and Sons. 

 Peter Sykes : A Guide Book to Reaction Mechanism in Organic Chemistry, Orient Longman. 

 I.L.Finar, Organic Chemistry (Vols. I & II), E.L.B.S. 

 Jerry March , Advanced Organic Chemistry, John Wiley and Sons 
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CHE – 603 Practical 
Max. Marks : 50            Min. Marks: 20 

Duration : 4 Hrs 

Learning Outcomes: 

 On successful completion of the course the student will be able to- 

1. Understand the practical applications of various aspects of chemistry. 

1. Laboratory Techniques 

A. Steam Distillation 

a) Naphthalene from its suspension in water 

b) Separation of o-and-p-nitrophenols 

OR 

B. Column Chromatography 

a) Separation of fluorescene and methylene blue 

b) Separation of leaf pigments from spinach leaves 

c) Resolution of racemic mixture of (±) mandelic acid 

OR 

C. Stereochemical Study of Organic Compounds via Models 
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a) R and S configuration of optical isomers. 

b) E,Z configuration of geometrical isomers. 

2. Synthesis of organic compounds (Any three)  
a) m-dinitrobenzene 

b) p-nitroacetanilide 

c) p-bromoacetanilide 

d) 2,4,6- tribromophenol 

e) Methyl orange 

f) Methyl red 

g) Benzoic Acid 

h) Aniline 

i) m-nitroaniline 

 

3. PHYSICAL CHEMISTRY (ANY FOUR) 

a) To determine the strength of the given acid conductometrically using standard alkali solution. 

b) To determine the solubility and solubility product of a sparingly soluble electrolyte 

conductometrically. 

c) To Study the Saponification Of Ethyl Acetate Conductometrically 
d) To Determine the Ionisation Constant Of A Weak Acid Conductometrically. 

e) To Titrate Potentiometrically the Given Ferrous Ammonium Sulphate Solution Using Kmno4/K2Cr2O7 As 

Titrant And Calculate the Redox Potential Of Fe++/Fe+++ System On The Hydrogen Scale. 

f) To Verify Law Of Refraction Of Mixtures ( E.G. Of Glycerol And Water) Using Abbe’s Refractometer. 

g) To Determine the Specific Rotation Of A Given Optically Active Compound 

h) Determination of Molecular Weight Of A Non-Volatile Solute By Rast Method/ Backmann Freezing Point 

Method. 

i) Determination of the Apparent Degree Of Dissociation Of An Electrolyte (E.G. Nacl) In Aqueous Solution At 

Different Concentrations By Ebullioscopy. 

j) To Verify Beer-Lambert Law For Kmno4/K2Cr2O7 And Determine the Concentration Of The Given Solution 

Of the Substance. 

Reference Books: (Laboratory Courses) 

 P.R. Singh, D.S. Gupta And K.S. Bajpai: Experimental Organic Chemistry Vol. I&II,Tata Mcgraw Hill. 

 R.K. Bansal: Laboratory Manual In Organic Chemistry, Wiley Eastern. 

 B.S. Furniss, A.J. Hannaford, V. Rogers, P.W.G. Smith And A.R. Tatchell: Vogel’s Textbook Of 

Practical Organic Chemistry, ELBS. 

 J.B.Yadav: Advanced Practical Physical Chemistry, Vol.I-Physical, Goel Publishing House. 

 J.N. Gurtu And R.Kapoor:  Advanced Experimental Chemistry, Vol.I-Physical, S Chand & Co. 

 
SCHEME OF PRACTICAL EXAMINATION  

                                                                                              Max. Marks:40 

1. Laboratory Techniques (one Exercise)                            10 

2. Synthesis                                                                          10 

3. Physical Chemistry                                                          10 

4. Viva                                                                                 05 

5. Record                                                                             05                                          

 

 

CHE – 603

 : 50                          : 20 

: 4 

P
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Vocational Computer Application 
 

The number of paper and the maximum marks for each paper together with the minimum marks 

required for a pass are shown against each subject separately. It will be necessary for a candidate to pass 

in the theory part as well as the practical part of a subject/paper, wherever prescribed, separately. 

 

Classification of successful candidates shall be as follows: 

 

First Division  60%  of the aggregate marks prescribed at Part I 

     Examination, Part II Examination, Part III 

Second Division 50%  Examination, taken together 

All the rest shall be declared to have passed the examination.  

 

 For passing a candidate shall have to secure at least 40% marks in each course.  
 Due paper(s) will be applicable if a candidate fails in not more than three (3) papers (theory,). Due paper(s) 

will be held along with the examination of the next semester.  

 Whenever a candidate appears at for a due paper examination he/she will do so according to the syllabus in 

force. 

 A candidate not appearing at any examination/absent in any paper of term end examination shall be deemed 

as fail/Due. 

 

 

End Semester Examination Pattern 
Maximum Marks : 50        Duration:2 ½  Hrs. 

Section A     10 * 1 =10 marks 

Contains 10 Questions of 1 mark each & all are compulsory to do.  

Three questions from each unit (but 4 questions from one unit) 3 + 3 + 4 = 10 Questions 

Section B     3+3+4 = 10 marks 

Contains 3 questions with internal choice  ( Two questions from each unit). 

 (2 Questions of 3 marks & 1 Question of 4 marks ) 

Student has to do 3 questions and at least one question from each unit.              

Section C     3 * 10 = 30 marks 

Contains 3 questions with internal choice (Two questions from each unit).  

Each Question carries 10 marks.  

Student has to do 3 questions and at least one question from each unit. 

Note: 

1. A Laboratory Exercise File should be prepared by each student for each practical paper and should 

be submitted during practical examinations. 

2. One internal and one external examiner shall conduct two practical exams, in a day, of a batch of 60 

students. 

3. Duration of practical exam is 3 hours. 

4. Practical of 40 marks distribution is as under: 

20 marks for practical examination exercise for 4 questions. 

10 marks for Viva-voce  

10 marks for Laboratory Exercise File. 
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Course Structure in Semester I 

Semester - I 

Paper Code Theory Papers CIA ESE 
Max. 

Marks 

Min. 

Marks 
Duration 

VCA – 101 Computer Fundamentals - I 25 50 75 30 2 ½ Hr. 

VCA – 102 PC Software - I 25 50 75 30 2 ½ Hr. 

VCA – 103 Practical 10 40 50 20 3 Hr. 

Total 200   

  

VCA – 101  Computer Fundamentals - I 
Max. Marks : 75                              Min. Marks: 30 

Duration : 2 ½ Hrs. 

Learning Outcome: 

On successful completion of the course, the students will be able to 

 Describe the computer system and identify its types. 

 Illustrate the use of different input devices. 

 Categorize different output devices on the basis on operation. 

 Summarize the different aspects of data processing. 

Unit - I 
Introduction to Computer: Definition, Diagram, Characteristics, Classification of Computers: Analog 

Computers, Digital Computers, Hybrid Computers, Classifications of computer on the basis of size and 

speed, different type of computers, Generation of computers. Applications of Computer: Desktop 

publishing, design and manufacturing, military, robotics, planning and management, marketing, 

communications, education. 

Unit – II 
Input Devices: keyboard, mouse, track ball, touch pad, joystick, touch sensitive screens, pen based 

systems, digitizer, data scanning devices, optical recognition systems, bar code readers, optical mark 

readers, Optical character reader, optical scanners: drum scanners, hand scanner, flatbed scanner, web 

camera, game pad, digital camera. 

Unit - III 
Output Devices: Hard copy devices: Printer (impact printers) daisy wheel, dot matrix printer, line 

printer, chain printers, comb printers, (non-impact printers) DeskJet, inkjet, laser printer, thermal 

transfer printer, barcode printers. Soft copy devices: (Computer Display) CRT, LCD, projection 

displays, plasma display panel, display standard.  

Reference Books: 

1. Pradeep K. Sinha, Priti Sinha, “Computer Fundamentals”. BPB Publications. 

2. Rajaraman, V., “Fundamental of Computers”. Prentice Hall India, New Delhi. 

3. Fundamentals Of Information Technology, 2E , Alexis Leon & Mathews Leon,Vikas Publishing  

 
VCA – 102   PC SOFTWARE  -  I 

Max. Marks : 75                                    Min. Marks: 30 
Duration : 2 ½ Hrs. 

Learning Outcome: 

On successful completion of the course, the students will be able to 

1. Understand the difference between an operating system and an application program, and what 

each is used for in a computer 

2. Study different tools of Microsoft Word by hands on practice 

3. Design effective presentation by implementing different formatting styles. 

UNIT-I 

Software: System software, application software, utility software. 

User Interface: Introduction to CUI and GUI and Comparison . 

http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Alexis+Leon+%26+Mathews+Leon%22
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MS Windows, Features of Windows, Desktop (My Computer, My Document, Recycle Bin, Network 

Places, Internet Explorer. Windows Explorer, Start Menu and Task bar. 

System Tool:, Disk defragmentation, System Information, System Back up & Restore. 

Control Panel : Add & Remove Hardware / Software, Date & Time, Personalization , Font, Mouse, 

Keyboard, Printer & Faxes, Sound, User Account, Windows Task Manager, Power option, Folder 

Option. 

UNIT-II 

MS-Word: Introduction to MS-Word, Features, Application Areas and its uses, types of views, 

Creating & Saving : New Document, copy, cut, paste, paste special, clipboard, undo, redo, Fonts, 

Paragraphs: Indentation and Spacing, Columns & Breaks, Styles, Find, Replace & Goto. Inserting 

Tables, Picture, ClipArt, Shapes, Smart Art and Charts, Symbols and Equations, Hyperlink, Bookmark. 

Header & Footer. DropCap, Textbox, WordArt, Date and Time. Table of contents, Footnotes and 

Endnotes, Page background. Mail merge, Macros, Auto correct and Auto Text. Comments, Page Setup, 

Size, Margins, Gutter, Orientation. 

UNIT-III 

MS-PowerPoint: Introduction to PowerPoint, Features, Application Areas and its uses, Creating 

Presentations through Blank Presentations, Templates, Slide Master, Views of PowerPoint, Formatting 

of Presentations : Inserting  Graphics and Animations, Formatting & Customizing Presentations : Slide 

Transactions, Custom Animation, Inserting sounds. Set up and Custom Slide Show , Handouts.  

Reference Books: 
 Microsoft Office 2007 – Joyce Cox & Joan Preppernau – PHI Publication 

 Working in Microsoft Office- Ron Mans Field, TMH 

 Absolute Beginners Guide To Computer Basics 4
th

 Edition, Michael miller, Pearson 

 PC- Software- Dr. Neeraj Bhargava , University Book House 

 

 

Course Structure in Semester II 

Semester - II 

Paper Code Theory Papers CIA ESE 
Max. 

Marks 

Min. 

Marks 
Duration 

VCA – 201 Computer Fundamentals  – II 25 50 75 30 2 ½ Hr. 

VCA – 202 PC Software – II 25 50 75 30 2 ½ Hr. 

VCA – 203 Practical 10 40 50 20 3 Hr. 

Total 200   

 

 

VCA – 201  Computer Fundamentals - II 

Max. Marks : 75                             Min. Marks: 30 
Duration : 2 ½ Hrs. 

Learning Outcome: 

On successful completion of the course, the students will be able to 

1. Identify computer memory according to its accessibility and hardware 

2. Convert values in different number systems 

3. Generalize the software according to their uses 

4. Manage different aspects of Internet & defend the system against computer viruses 

Unit – I 
Introduction to memory, classifications, random-access memory, volatile memory, non-volatile memory, 

flash memory, read-only memory, secondary memory, the cache memory, auxiliary storage memory, 

memory hierarchy, storage device, magnetic tape, magnetic disk, floppy disk, hard disks, CD, DVD, 

magneto-optical.  

Unit – II 
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Number system: binary, octal, hexadecimal, addition, subtraction, multiplications. Computer code: 

BCD, ASCII, EBCDIC code, Excess-3 code, gray code, logic gates and Boolean algebra representation 

and simplifications by k Map. Introduction to Data warehouse, components of a data warehouse, 

different methods of storing data in a data warehouse, advantages of using data warehouse. 

Unit – III 
Software: System software, application software, programming software.  

Computer Viruses: Introduction, history, types of computer viruses, classification of viruses, symptoms 

of a computer virus, & ways to catch a computer virus. 

Introduction of Internet, history, TCP / IP & UDP, application protocol, world wide web, how the web 

works, web standards, website, overview, types of websites, electronic mail,  e-mail header, saved 

message file extension, messages and mailboxes, introduction to intranet, uses, advantages, 

disadvantages.  

Reference Books: 

 Computer Fundamentals-Pradeep K. Sinha, Priti Sinha,  BPB Publications. 

 Fundamental of Computers-V Rajaraman, Prentice Hall India,New Delhi. 

 Computer Fundamentals: Architecture and Organization-  B.Ram New Age Publications 
 

 

VCA –202  PC SOFTWARE - II 
Max. Marks : 75                                                  Min. Marks: 30 

  Duration : 2 ½ Hrs. 
Learning Outcome: 

On successful completion of the course, the students will be able to 

1. Develop charts and validation on the data 

2. Apply  functions on the excel sheet 

3. Create and manage database 

Unit I 

MS-Excel: Introduction, Features, Application Areas and its uses, views and its types, formatting and 

its types. Charts: Line, bar, column, area, pie. Pivot Tables, Data management (Sort, filters, Validation, 

consolidation, Text to column), auditing and tracing. 

Unit II 

Functions and Formulas -Text: char, concatenate exact, find, left, right, mid, lower, upper, proper, 

search ,substitute, trim. Logical: and, or, not Math and trig: abs, int, even, odd, fact, mod, pi, power, 

product, round, roman, sign, sqrt, trim. Statistical: Average, count. Protecting sheet and workbook. 

Unit III 

MS-Access: Introduction, application areas and its uses, concepts of databases, datatypes, creating a 

database and tables, Records Insertion, creating and customizing a form, creating and customizing  

reports, queries and its types( Select, Update, Delete) 

Reference Books: 
 Microsoft Office 2007 – Joyce Cox & Joan Preppernau – PHI Publication 

 Introduction to computers 6th Edition,- Peter Norton, TMH 

 Understanding computers today and tomorrow-Deborah Morley & Parker, Thomson 

 Users Reference Manuals of Ms Access 
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Course Structure in Semester III 

Semester - III 

Paper Code Theory Papers CIA ESE 
Max. 

Marks 

Min. 

Marks 
Duration 

VCA – 301 C++ Programming - I 25 50 75 30 2 ½ Hr. 

VCA – 302 Data Communication 25 50 75 30 2 ½ Hr. 

VCA – 303 Practical 10 40 50 20 3 Hr. 

Total 200   

 

 

VCA - 301  C++ Programming  -  I 
Max. Marks : 75                                       Min. Marks: 30 

  Duration : 2 ½ Hrs. 
Learning Outcome 

 Understand flowcharts and basics of programming language 

 Learn the decision making and looping concepts of programming language 

 Execute string functions and srtuctures 

Unit – I 

Introduction : Programming Languages & Techniques, POP: Characteristics, Advantages & 

Limitations. Algorithm, Flowcharts, Pseudo code. Introduction to C++ identifier and keywords, 

Constants, Variables, Operators, Data Type & Conversion, Instructions & its Types, Input Output, 

Arithmetic Expressions, Decision Control. 

Unit - II 

Loop Control, Nesting, Break, Continue, Case Control. Functions: Characteristics & Advantages, Types 

of Functions, Call by Value & Reference. Pointers: Pointers to Variable & Function Arguments, 

Recursion. Storage Classes.  

Unit – III 

Character Array : String Definition & Implementation, String Handling Functions: strlen, strcpy, strcat, 

strcmp, reverse. Structure: Definition, Characteristics, Array of Structure, Pointer to Structure, Union.  

Reference Books: 

 Programming with C++, E. Balagurusamy, Tata McGraw Hill.  

 Understanding Programming an introduction using C++, Scott R Canon, Vikas Publications. 

 OOPS with C++, N P Bhave,  

 OOPS with ANSI C++,  A N Kamthane 

 

 

VCA – 302   Data Communication 
Max. Marks : 75                                      Min. Marks: 30 

  Duration : 2 ½ Hrs. 

Learning Outcome 

1. Study the basic taxonomy and terminology of the computer networking and enumerate the layers 

of OSI model and TCP/IP model. 

2. Acquire knowledge of Transmission Media and Error checking and correction method 

3. Gain core knowledge of different networking devices 

Unit I 
Introduction to digital communications, Types of network: LAN, WAN, MAN, Types of network 

terminal: Server, Client, Topology: Bus, Ring, Star, Tree/Snowflake, Mesh, Combined, Signal types: 

Analog signals, Digital signals, Modulation: Amplitude, Frequency, Phase, Demodulation, Terminology: 

Amplitude, Frequency, Phase, Bit rate, Baud rate, Bandwidth. 

Unit II 
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Transmission Media: Guided (Twisted pair cable, Coaxial cable, Fibre Optic Cable), Unguided (Radio 

waves, Microwaves, Infrared), Transmission Mode: Parallel, Serial, Interfacing, and Multiplexing: 

Frequency Division, Time Division, and Wavelength, Channel effects on transmission: Attenuation, 

Delay distortion, Noise. 

Unit III 
Protocol Architecture, Open System Interconnection (OSI) Model, Transmission Control Protocol/ 

Internet Protocol (TCP/IP) Model, Simple mail Transfer Protocol (SMTP), File Transfer Protocol (FTP), 

Terminal Network (TELNET), LAN transmission Equipment: Network Interface card (NIC), Repeater, 

Hub, Bridge, Router, Switches, Gateway. 

Reference Books: 

 Data & Computer Communication, William Stalling, Pearson  

 Data Communication & Networking, Forouzan, Tata McGraw Hill.   

 

 

 

Course Structure in Semester IV 

Semester - IV 

Paper Code Theory Papers CIA ESE 
Max. 

Marks 

Min. 

Marks 
Duration 

VCA – 401 C++ Programming - II 25 50 75 30 2 ½ Hr. 

VCA – 402 Data Structure & Algorithm 25 50 75 30 2 ½ Hr. 

VCA – 403 Practical 10 40 50 20 3 Hr. 

Total 200   

 

 

VCA – 401  C++ Programming – II 
Max. Marks : 75                                      Min. Marks: 30 

  Duration : 2 ½ Hrs. 

Learning Outcome: 

On successful completion of the course, the students will be able to 
1. Understand and apply OOP’s features and C++ concepts 

2. Construct class and object using constructors 

3. Apply the concept of polymorphism and inheritance 

Unit - I 
Evolution of OOP, Advantages of OOP, comparison between functional programming and OOP 

approach, characteristics of object oriented language-objects, classes, inheritance, reusability, user 

defined data types, polymorphism, overloading. 

Unit - II 
Classes, member functions, objects, arrays of class objects, pointers and classes, constructors, 

destructors, Function overloading, Static Class Member, friend functions, dynamic memory allocation. 

Unit - III 
Inheritance, types of inheritance, member access control. Function overloading, operator overloading, 

polymorphism, virtual functions & Function overriding 

Reference Books: 

 Object Oriented Programming with C++, E. Balagurusamy, Tata McGraw Hill. 

 Understanding Programming an introduction using C++, Scott R Canon, Vikas Publications. 

 OOPS with C++, N P Bhave,  

 OOPS with ANSI C++,  A N Kamthane,  
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VCA – 402   Data Structure & Algorithm 
Max. Marks : 75                                       Min. Marks: 30 

  Duration : 2 ½ Hrs. 

Learning Outcome: 

On successful completion of the course, the students will be able to 

1. Explain fundamental concepts of data structure and array operations 

2. Apply appropriate searching and sorting techniques on given data structure 

3. Design linear data structure by using link list and its operations 

4. Design linear data structure using stack and queue. 

Unit I 

Introduction and Definition of Algorithm, characteristics of an algorithm. Data Structures and its types: 

Primitive and Composite Data Types. Arrays:- Concept of Arrays, Single dimensional array, Two 

dimensional array, storage strategy of multidimensional arrays, Operations on arrays with Algorithms 

(Insertion, deletion),  Advantages and disadvantages of array. 

Unit II 

Sorting and Searching:-Introduction, Search algorithm (Linear and Binary), Concept of Sorting: 

Selection Sort & Bubble sort. 

Linked Lists:- Introduction to linked list, Representation of linked lists in Memory, Traversing a linked 

list, Searching linked list, Insertion and deletion into linked list.  

Unit III 

 Stacks and Queues:- Introduction to stacks, Representation of stacks, Implementation of stacks using 

Array with algorithm, Introduction to queues, Implementation of queues using arrays with algorithm. 

Reference Books 

 Data Structures & Algorithms through ‘C’  -  Hariom Pancholi – Genius Publications 

 Data Structures and algorithms in C++- Adam Drozdex, Vikas Publications 

  Expert Data Structures with ‘C’ – R.B.Patel  - Khanna Book Publications 

 An introduction to data structures with applications -Jean-Paul, P. G. Sorenson, TMH  

 Data Structures in C/C++-Tanenbaum, PHI  

 

 
 

 

Course Structure in Semester V 

 

VCA - 501  Database Technologies - I 
Max. Marks : 75                                      Min. Marks: 30 

  Duration : 2 ½ Hrs. 
Learning Outcome: 

On successful completion of the course, the students will be able to 

1. Understand  key concepts of database system 

2. Apply the ER concept and ER mapping to relational Model. 

3. Differentiate file organizations, relational algebra operations 

4. Apply normalization process to construct the database 

Semester - V 

Paper 

Code 
Theory Papers CIA ESE 

Max. 

Marks 

Min. 

Marks 
Duration 

VCA – 501 Database Technologies - I 25 50 75 30 2 ½ Hr. 

VCA – 502 Website Development 25 50 75 30 2 ½ Hr. 

VCA – 503 Practical  10 40 50 20 3 Hr. 

Total 200   
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Unit – I 

Basic DBMS terminology, DBMS v/s File processing system, advantages and disadvantages of DBMS,  

DBA and his responsibilities, Data Abstraction, physical and logical data independence, architecture of 

DBMS: Client/server architecture, 2 Tier & 3 Tier. Overview of hierarchical, network and relational 

models, comparison of network, hierarchical and relational models. 

Unit – II 

Entity-Relationship Model: Concept, Entity, Entity Set, Attributes, degree of relationship, Relationships, 

keys(types),Generalization, Specialization, Aggregation, Implementation of sequential , random & 

indexed sequential file organization.  

Unit - III 

Relational Model: Storage organization for relations ,Relational Algebra: Set 

Operators(Union ,Intersection, Set-Difference, Cartesian Product), Relational Operators: (Select, 

Project, Rename, Join) , Decomposition of Relation Schemes, Dependencies and its types,  

Normalization up to BCNF.     

Reference Books: 

 Fundamentals of Database Systems- Elmasri And Navathe Benjamin/Cummings         Publishing 

Co. Inc. 

 An Introduction to Database Management System - Bipin C. Desai 

 An Introduction to Database system-C.J.  Date Narosa Publishing House. 

 

 

VCA – 502  Website Development 
Max. Marks : 75                                      Min. Marks: 30 

  Duration : 2 ½ Hrs. 
Learning Outcome: 

On successful completion of the course, the students will be able to 

1. get familiar with basics of the Internet 

2. contrast between static and dynamic webpages 

3. acquire knowledge and skills for creation of web site considering HTML and  client side 

programming using Javascript 

4. implement the functions of  Date, Math and String objects 

5. design website using both the scripting languages 

Unit I 
Introduction of HTML: introduction, markup language, editing common tags, headers, text styles, 

working with links :creating a hyperlink, selecting hyperlink color, linking different sections of the 

webpage, formatting text, horizontal rules and more line breaks, unordered lists, nested and ordered 

lists.  

Working with images: inserting an image, adding border to image, aligning an image, using image as 

hyperlink. 

Working with tables: creating table, specifying caption to a table, setting width of table and table 

columns, setting cell spacing and padding, spanning rows and columns, image maps. 

Unit II 
Basic HTML forms, working with frames: creating vertical and horizontal frames, applying hyperlink 

targets to a frame. 

Cascading style sheets:  inline, internal and external style sheets. 

Java script – introduction to scripting, JavaScript Keywords, variables, expression, data type, var. 

Operators : Arithmetic Operators, Relational Operators, Logical Operators, Assignment Operators, 

Increment/ Decrement Operator, Conditional operator, Comma operator,  % (Modulus), ++ (Increment), 

-- (Decrement), -(Unary Negation). 

Unit III 
Control Structure: if-else, switch, Break, loop: while, do-while, for, for-in.  

Function: create, Core JavaScript (Properties and Methods of String, Math and Date Object) 

Java script arrays: introduction, array-declaring and allocating arrays. 

Reference Books: 
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 Introduction to Java Programming, Y. Daniel Liang, PHI. 

 Java Complete Reference, Patrick Naughton, Tata McGraw Hill. 

 The Java Handbook, Patrick Naughton, Tata McGraw Hill. 

 

 

 

Course Structure in Semester VI 

 

VCA - 601  Database Technologies - II 
Max. Marks : 75                                      Min. Marks: 30 

  Duration : 2 ½ Hrs. 
Learning Outcome: 

On successful completion of the course, the students will be able to 

 Understand integrity and recovery strategies of DBMS. 

 Understand various constraints needed for a database system 

 Executing operations and functions on relational databases 

UNIT I 

 Relational query language: DDL, DML, DCL, database integrity: entity integrity, domain integrity, 

referential integrity, security, authorization access matrix, concurrency control,                                                                                                                                                     

locking, serializability, recovery techniques. 

UNIT II 

Transaction management, life cycle of transaction, ACID Properties, E.F.Codd’s rules,  

 Constraints: Null Constraint, Primary Key, Unique key constraint,Foreign Key constraint,domain key 

constraint, Check Constraints, & Not Null. 

Searching, Matching & Basic Oracle Functions: String, Numeric, and Aggregate Functions. 

UNIT III 

Introduction to SQL: Characteristics of SQL, Advantages of SQL, SQL data types and literals, Types of 

SQL commands, SQL operators, Tables, views and indexes, Queries based on group 

by clause, order by clause, having clause, Unions, Intersection, Minus SQL.  

Sub queries & joins. 

Reference Books: 

 Fundamentals of Database Systems- Elmasri And Navathe Benjamin/Cummings Publishing Co. 

Inc. 

 An Introduction to Database Management System - Bipin C. Desai 

 An Introduction to Database system-C.J.  Date Narosa Publishing House. 

 
VCA - 602  Multimedia Technology 

Max. Marks : 75                                      Min. Marks: 30 
  Duration : 2 ½ Hrs. 

Learning Outcome: 

On successful completion of the course, the students will be able to 

1. Identify terminology associated with the concepts, techniques, and processes used throughout 

the multimedia environment. 

Semester - VI 

Paper 

Code 
Theory Papers CIA ESE 

Max. 

Marks 

Min. 

Marks 
Duration 

VCA – 601 Database Technologies - II 25 50 75 30 2 ½ Hr. 

VCA – 602 Multimedia Technology 25 50 75 30 2 ½ Hr. 

VCA – 603 Practical 10 40 50 20 3 Hr. 

Total 200   
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2. Study laws of multimedia and importance of compression technique 

3. Understand key concepts of Flash designing tool  

4. Design basic animation and gif images for publishing 

Unit – I 
Introduction to Multimedia , media elements, Application areas of Multimedia, Advantages and 

Disadvantages of Multimedia, System components, user interface and its types, importance and 

Features of user interface, MM hardware & software requirements. 

Unit – II 
Images: Raster and Vector image, compression: Lossy and Lossless Compression, advantages and 

disadvantages of compression, jpeg image compression 

Various multimedia laws: Patent law, Trademark Law, Trade secret Law, Copyright Law. 

Introduction to Flash: Uses of flash, hardware requirements of flash, Tool Box and its components 

(Line tool, Pen, Pencil, Paint Bucket Tool, Ink bottle tool, Eye Dropper), Color effects (solid, linear 

gradients & Radial gradients) Text tool. 

Unit – III 

Flash: 3D rotation, Eraser tool, concept of frames, significance of frames, key frame, Drawing object in 

flash (line, curve, oval, Rectangle , Polystar tool ) , Layers and its types in flash. Insert and rename 

layers, Envelope, Object based animation (frame by frame animation, motion tween, classic tween and 

shape tween, animating text), adding  sound.  

Reference Books: 

 Fundamental of multimedia ,Ritu Bhargava, AlkaPublicationas 

 Fundamental of multimedia “Drew, Feurun, 2004. 

 Adobe Flash CS4: Illustrated Barbara M. Waxer 

 
 


