B.Sc. Honours In Mathematics Part II
Outlines of Tests, Syllabi and Courses of Reading
(Sessions 2015-16, 2016-17, 2017-18)

SEMESTER-III
	Code
	Title of Paper/Subject
	Hrs/Week
	Max Cont. Asmt.
	Marks Univ Exam
	Total

	BMH 301
	Analysis-I
	5
	25
	75
	100

	BMH 302
	Linear Algebra
	5
	25
	75
	100

	BMH 303
	Number Theory
	5
	25
	75
	100

	SC 304 
	Optimization Techniques-I
	5
	25
	75
	100

	CS 305A
	Data Structure
	4
	10
	40
	50

	CS 305B
	Software Lab-III
	2
	20
	30
	50

	ENG 306
	English
	4
	25
	75
	100

	
	Total 
	
	155
	445
	600


SEMESTER-IV

	Code
	Title of Paper/Subject
	Hrs/Week
	Max Cont. Asmt.
	Marks Univ Exam
	Total

	BMH 401
	Algebra- I
	5
	25
	75
	100

	BMH 402
	Analysis-II
	5
	25
	75
	100

	BMH 403
	Mathematical Methods
	5
	25
	75
	100

	SC 404 
	Optimization Techniques-II
	5
	25
	75
	100

	CS 405 A
	Computer Graphics
	4
	10
	40
	50

	CS 405B
	Software Lab-IV
	2
	20
	30
	50

	EVS 406
	Environmental and Road Safety Awareness
	4
	25
	75
	100

	
	Total 
	
	155
	445
	600
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Time Allowed: 3hrs. 






               Total: 100

INSTRUCTION FOR THE PAPER SETTER

The question paper will consist of three sections, A, B and C. Sections A and B will have four questions from the respective sections of the syllabus and section C will consist of one compulsory question having 10 short answer type questions covering the entire syllabus uniformly.The weightage of section A and B will be 30% and that of section C will be 40%. 

 INSTRUCTION FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each section A and B and compulsory question of Section C. 

Section A 

The real number system, least upper bound property, countable and uncountable sets, topology of real line and Rn, metric spaces, compact sets, connected sets, arcwise connectedness, completion of a metric space, limit superior and limit inferior of a real sequence. Series, review of various tests of convergence, Abel’s test and Dirichlet’s test. 

Section -B

Absolute convergence, alternating series. Addition and multiplication of series, rearrangements, limits of functions, continuous functions, continuity and compactness, continuity and connectedness, discontinuity, monotone functions, infinite limits and limits at infinity, the derivative of a real function, mean value theorems, L’Hospital’s rule, Taylor’s theorem. [Scope as in the book ‘Principles of Mathematical Analysis’ by W.Rudin (3rd edition) Chapter I-V ] 

Books recommended

       1.  Rudin, W.: Principles of Mathematical Analysis, third edition. McGraw Hill

       2.  Apostol, Tom M.: Mathematical Analysis, second edition. Narosa Pub.         

House 

      3.   Malik, S.C. and Savita Arora, Mathematical Analysis, New Age 


International Publishers. 
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           Total: 100

INSTRUCTION FOR THE PAPER SETTER

The question paper will consist of three sections, A, B and C. Sections A and B will have four questions from the respective sections of the syllabus and section C will consist of one compulsory question having 10 short answer type questions covering the entire syllabus uniformly.The weightage of section A and B will be 30% and that of section C will be 40%. 

INSTRUCTION FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each section A and B and compulsory question of Section C.

Section A 

Systems of linear equations, matrices, rank, Gaussian elimination. Determinants and their properties, Cramer's Rule. Vector spaces , subspaces, bases and dimension., the null space and the column space of a matrix and their dimension. Linear transformations, representation of linear transformations by matrices, change of basis, rank-nullity theorem.

Section B 

Eigenvalues and eigenvectors, characteristic polynomials, minimal polynomials, Cayley-Hamilton Theorem, triangulation, diagonalization. Inner product, length, orthogonality, orthogonal projections , Gram-Schmidt orthonormalization process. Least square problems, inner product spaces and their applications. Diagonalization of symmetric matrices and quadratic forms.

 Text Book

1.        David C. Lay: Linear Algebra and its Applications, Addison Wesley, 2000.

2.        Lipschutz- Lipson: Schaum's Outline of Theory and Problems of Linear       
Algebra, 3rd Edition.

References

1.  M. Artin: Algebra, Prentice Hall of India, 1994.

2.  K. Hoffman and R. Kunze: Linear Algebra, 2nd Edition, Prentice-Hall of India.
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INSTRUCTION FOR THE PAPER SETTER

The question paper will consist of three sections, A, B and C. Sections A and B will have four questions from the respective sections of the syllabus and section C will consist of one compulsory question having 10 short answer type questions covering the entire syllabus uniformly.The weightage of section A and B will be 30% and that of section C will be 40%. 

INSTRUCTION FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each section A and B and compulsory question of Section C. 

five questions. 

Section-A

Divisibility, Greatest common divisor, fundamental theorem of arithmetic, congruences, residue classes and reduced residue classes, Euler-Fermat’s Theorem. Wilson’s Theorem, linear congruences, Chinese Remainder Theorem, polynomial congruences, Arithmetical functions, φ(n), τ(n), μ(n), σ(n) etc. Mobius Inversion Formula. 

Section-B

Primitive roots, indices, quadratic residues, Legendre’s symbol, Euler’s Criterion.Gauss’ Lemma, Quadratic reciprocity Law, Jacobi symbol.The Diophantine Equations [image: image2.png]


, [image: image4.png]


(Scope as in Elementary Number Theory by D.M. Burton, Chapters 1-11). Farey Sequences (Scope as in Chapter 6 (Sections 6.1and 6.2) of Elementary Number Theory by Niven & Zuckerman) 

Suggested Readings 

1. Niven and Zuckerman : Introduction to Number Theory. 3rd edition Wiley Eastern.

2. David M.Burton : Elementary Number Theory, Universal Book Store, New Delhi. 

3. Hardy and Wright : Number Theory, 5th edition, Oxford Univ. Press 

4. H.Davenport : Higher Arithmetic. An introduction to theory of numbers. Cambridge Univ. Press.

SC-304: Optimization Techniques-I
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Section-A

Inventory, Costs Involved in Inventory, Variables in Inventory Models, Classification of Characteristics of Inventory Systems, Classification of Inventory Models, Concept of Economic ordering Quantity (EOQ).

EOQ Models with no shortage: Economic lot size system with uniform Demand, Economic lot size with different rates of demand in different cycles, Economic lot size with finite rate of replenishment., EOQ models with shortages: The EOQ with constant rate of demand, scheduling time constant, EOQ with constant rate of Demand, Scheduling time variable, Production Lot size model with shortages, Multi-item Inventory: EOQ with constraints: Limitation on Investment, Limitation on Inventories, Limitation on Storage space.






Section-B

Job Sequencing Introduction, Solution of Job Sequencing Problems: n jobs on 2 machines, m jobs on 3 machines, 2 jobs on m machines, n jobs on m machines.

Project networks; critical path methods, Project Evaluation & Review Technique (PERT).

Simulation Definition, Types, Uses and Limitation of simulation phases, Simulation Models, Monte Carlo Simulation, Application of Simulation.

Reference Books

1. Churchman; Introduction to Operations Research, J. Wiley.

2. C. Mohan and Kusum Deep: Optimization Techniques, New age International (P) Limited, Publishers. 

3. Taha, H.A. : Operation Research, Pearson Education.

4. lyer, P. Sankara: Operation Research, Tata Mcgraw Hill.

5. Sharma, S.D. : Operation Research, Kedar Nath Ram Nath, India

6. Kauti Swarup, P.K. Gupta and Man Mohan: Operation Research, Sultan Chand and Sons, New Delhi.
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INSTRUCTION FOR THE PAPER SETTER

The question paper will consist of three sections, A, B and C. Sections A and B will have four questions from the respective sections of the syllabus and section C will consist of one compulsory question having 10 short answer type questions covering the entire syllabus uniformly.The weightage of section A and B will be 30% and that of section C will be 40%. 

 INSTRUCTION FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each section A and B and compulsory question of Section C.

Section A

Data Structure: Introduction to data structure and algorithm. - Algorithm analysis : Time space trade off algorithms and Big O notation. 

Arrays: Introduction, one dimensional and multidimensional arrays, memory representation of arrays, traversing linear array, insertion and deletion in an array, sparse array.

Linked List, representation of linked list,Comparison of linear and non- Linear data structures, Insertion and Deletion of a node from a linear linked list, doubly linked list, Circular linked list, Application of linked lists.

Queue,  Dequeues and their applications. 

Section B

Stacks:  Push and Pop in stacks. Representation of stacks in memory (Linked and sequential) Application of stacks: matching parenthesis, evaluation of postfix Notation, conversion from infix to postfix, recursion. , Tower of Hanoi.
Tree : definitions and basic concepts, linked tree representation, representations in contiguous storage.

Graphs and their application, sequential and linked representation of graph.
Searching and Sorting: Linear and binary search, bubble sort, Selection Sort, Insertion Sort, Merge Sort, Radix Sort, Quick Sort. Comparison of various searching and sorting algorithms.

References:

1 Tanenbaum, Y. Lanhgsam and A.J. Augenstein, “Data Structures Using C”, Prentice Hall of India, 1990.

2 Seymour Lipschultz, “Theory and Practice of Data Structures”, McGraw-Hill, 1988.

CS: 305B Software Lab-II (Data structure lab with "C")

Maximum Marks: 50(30+20) 
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This course will mainly comprise of exercises on the basis of theory paper of Data structure
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INSTRUCTIONS FOR THE PAPER-SETTER


The question paper shall consist of three Units. Unit-I shall be 23 marks, Unit-II shall be of 22 marks, and Unit-III shall carry 30 marks, and shall contain question from the preceding Units, thus covering the entire syllabus. 

COURSE CONTENT

The following texts are prescribed:

(I) Kaleidoscope: A Selection of English Poetry. Hyderabad: Universities Press, 1989.

  
rpt. 2004. The following poems from this anthology are prescribed:

1. On His Blindness—John Milton

2. The Village Schoolmaster—Oliver Goldsmith

3. The Tyger—William Blake

4. The Solitary Reaper—William Wordsworth

5. Kubla Khan—S.T. Coleridge

6. To A Skylark—P.B. Shelley

7. La Belle Dame Sans Merci—John Keats

8. Dover Beach—Matthew Arnold

9. The Listeners—Walter de la Mare

10. Night of the Scorpion—Nissim Ezekiel

(II) The Students' Companion by Wilfred D. Best. New Delhi: Rupa & Co., 1958. 29th impression, 1994.

The following portions of this book are prescribed:

Single words for phrases and sentences as per the following categories:

 (i) Words pertaining to the Church

(ii) Words pertaining to Marriage

(iii) Word pertaining to Sciences and Arts


(iv) Words pertaining to the Medical Profession

(v)  Words pertaining to Death

(III)
(i)

Intermediate English Grammar by Raymond Murphy, Second Edition. New Delhi: Cambridge University Press, 1994. 22nd rpt., 2001. 





Units 52 to 90 are prescribed.

         (ii)  Intermediate English Grammar Supplementary Exercises by Louise Hashemi and 
Raymond Murphy. New Delhi: Cambridge University Press, 1995. Fourth reprint, 
2000. Relevant Exercises based on Units 52 to 90 are prescribed.

TESTING

I. One essay-type question with internal alternative on development of thought, chief 
ideas, central message or summary of the prescribed poem from Kaleidoscope. This 
question shall be of 11 marks and the answer should not exceed 350 words.The text 
prescribed for this section is Kaleidoscope: A Selection of English Poetry. The poems 
which are to be studied from this anthology are the same as mentioned above in 
Course Content(I)

(1x11=11 marks)

II. This section shall comprise one question of two parts carrying 6 marks each. In part    

      (i), candidates shall explain two stanzas with reference to context out of three 
stanzas taken from different poems from Kaleidoscope. Each stanza shall be of 3 
marks. (3x2 = 6 marks).  III. In part (ii), candidates shall attempt three short-answer 
questions out of the given five pertaining to the poems from Kaleidoscope. Each 
question shall carry 2 marks and shall be attempted in about 40-50 words each 2x3+6 
marks).  




       (6+6 = 12 marks).

UNIT-II

III. The paper-setter shall set fifteen phrases, of one mark each, from the prescribed 
categories for Single Words from The Students' Companion mentioned above. 
Candidates shall attempt eleven of these and provide single words for the phrases.




       (1x 11= 11 marks)

IV. Fifteen sentences each of one mark be set from exercises of the prescribed units of 
Intermediate English Grammar and those of Intermediate English Grammar 
Supplementary Exercises  out of which candidate shall attempt any 11 sentences. 

(1x11 = 11 marks)
UNIT-III


This section shall cover the entire syllabus of the UNIT-I & II. It shall carry a weightage of 30 marks and there shall be no choice in any of the parts thereof. There shall be only one question in this section which shall have four parts. 


In part (i), paper-setter shall set three short-answer questions based on the poems from Kaleidoscope. Each question shall be of 2 marks and each answer shall be of 30-40 words. 

(2x3 = 6 marks).


In part (ii), paper-setter shall set four phrases, of one mark each, from prescribed categories of the Single Words from The Student’s Companion mentioned in Section C above for providing single words for phrases or sentences. Candidates shall attempt all the four words.        (1x4 = 4 marks). 


In part (iii), paper-setter shall set ten sentences, of one mark each, from the prescribed units of Intermediate English Grammar and Supplementary Exercises. Candidates shall attempt all the ten sentences. 








        (1x10 = 10 marks).


In part (iv), paper-setter shall set an unseen passage of about 150 words for reading comprehension. There shall be five questions, of two marks each, based on this passage. The answer to each question shall not exceed 50 words. Candidates shall attempt all the five questions. 








          (2x5 = 10 marks).
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INSTRUCTION FOR THE PAPER SETTER

The question paper will consist of three sections, A, B and C. Sections A and B will have four questions from the respective sections of the syllabus and section C will consist of one compulsory question having 10 short answer type questions covering the entire syllabus uniformly.The weightage of section A and B will be 30% and that of section C will be 40%. 

 INSTRUCTION FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each section A and B and compulsory question of Section C.

Section A 

Group Theory: Symmetries of plane figures, The Dihedral Group, Definitions,examples and properties of groups, Order of an element, Cyclic groups, connection with primitive roots, Subgroups, Cosets. Lagrange’s Theorem, Subgroups of a cyclic group, Subgroup generated by a subset, Conjugacy, Normal subgroups, Quotient groups, Homomorphisms, The isomorphism theorem.

Section B

Cayley’s Theorem, Detailed study of Sn, Simplicity of An (n > 4), Class equation, Cauchy’s Theorem, Sylow’s Theorems, Direct products, Properties of finite pgroups,

Fundamental Theorem of finite Abelian groups, Isometries, Classification of Finite plane symmetry groups, Finite groups of rotations in IR3 .

Suggested Books

1. David S. Dummit and Richard M Foote: Abstract Algebra, John Wiley & Sons, 2004.

2. I.N.Herstein: Topics in Algebra, 2nd edition, Vikas Pub. House, New Delhi1976.

3. P.B.Bhattacharya, S.K.Jain and S.R.Nagpaul: Basic Abstract Algebra,

2nd Edition, Cambridge University Press 2002.

4. Surjeet Singh and Qazi Zameeruddin: Modern Algebra, 7th Edition,

Vikas Publishing House, New Delhi 1993.
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INSTRUCTION FOR THE PAPER SETTER

The question paper will consist of three sections, A, B and C. Sections A and B will have four questions from the respective sections of the syllabus and section C will consist of one compulsory question having 10 short answer type questions covering the entire syllabus uniformly.The weightage of section A and B will be 30% and that of section C will be 40%. 

 INSTRUCTION FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each section A and B and compulsory question of Section C.

Section A 

Functions of bounded variation, Total variation, Additive property of total variation, functions of bounded variation expressed as the difference of increasing functions, rectifiable curves and arc length.The Riemann-Stieltjes integrals with emphasis on Riemann Integral, step functions as integrators, additive and linearity properties of upper and lower integrals, Integrators of bounded variation, Mean value theorems for Riemann-Stieltjes integrals, Fundamental theorem of integral calculus, Mean value theorems for Riemann Integrals.

Section B

Sequences and series of functions, uniform convergence,uniform convergence and continuity, uniform convergence and integration,uniform convergence and differentiation, The Stone-Weierstrass Theorem power series, exponential and logarithmic functions, trigonometric functions.[Scope as in the book Mathematical Analysis by T.M. Apostol , ChapterVI(upto 6.10), VII (upto7.22), ‘Principles of Mathematical Analysis’ by W.Rudin (3rdedition) Chapter VII(Sections 7.1 to 7.18, 7.26). ChapterVIII upto Theorem 8.8 ]

Books recommended

1. W. Rudin: Principles of Mathematical Analysis, 3rd Edition. McGraw Hill, 1976.

2 Tom M. Apostol: Mathematical Analysis, 2nd Edition. Narosa Publishing House, Reprint 2002.

3. S.C. Malik and Savita Arora: Mathematical Analysis, New Age International Publishers, Reprint 2007.
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INSTRUCTION FOR THE PAPER SETTER
The question paper will consist of three sections, A, B and C. Sections A and B will have four questions from the respective sections of the syllabus and section C will consist of one compulsory question having 10 short answer type questions covering the entire syllabus uniformly.The weightage of section A and B will be 30% and that of section C will be 40%. 

 INSTRUCTION FOR THE CANDIDATES
Candidates are required to attempt five questions in all selecting two questions from each section A and B and compulsory question of Section C. 

Section A
Legendre Polynomials – Orthogonal property of Legendre polynomials, Recurrence relations,

Rodrigue’s formula, generating function, Orthogonal and Orthonormal functions, Fourier-

Legendre series. Chebyshev Differential Equation, Chebyshev polynomials of first and second kind and relation between them, Generating function, orthogonal property, Recurrence formulae, Fourier Chebyshev Series.Bessel’s functions. Strum-Liouville Problem – Orthogonality of Bessel functions, Reccurence formulae, Generating function, Fourier-Bessel Series.

Section B
Laplace Transforms, Inverse Laplace transform, Solution of initial value problems using Laplace

transforms, Translation theorems, Laplace transform of Dirac-Delta function, Differentiation and

Integration of Laplace transform, Convolution theorems, Laplace transform of periodic functions,Laplace transform method to solve some ordinary differential equations.

Review of Fourier series, Fourier integrals, Applications of Fourier series, Fourier transforms,

[Scope as in the book ‘Advanced Engineering Mathematics’ by R. K. Jain and S. R. K. Iyengar,

Chapter 7, 8, 9]

Books recommended
1. R. K. Jain and S.R.K.Iyengar : Advanced Engineering Mathematics,2nd Edition,

    Narosa Publishing House, 2004.

2. E. D. Rainville: Special Functions, NY Macmillan, 1960.
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Section-A

Queueing Problems: Classification of Queueing models, Characteristics of queueing system. Distributions in queueing systems, Poisson arrivals and exponential service times, (M/M/1)(8/FCFS) Model, Measures of (M/M/1):(8/FCFS), General Erlang Queueing model, (M/M/1):(N/FCFS) Model, (M/M/S):(8/FCFS) Model, (M/M/S):(N/FCFS) Queueing Model, Measures of M/M/S, Steady state Solutions and their measures of effectiveness.

Introduction to non-Poisson Queueing model, (M/ E /I): (8/FCFS).

Section-B

Dynamic Programming: Introduction, Multistage decision, Solutions of Problems using Dynamic Programming Approach, Solution of  Multistage Optimization Problems, Backward and Forward Recursive relations, Linear Programming as case of Dynamic Programming, Applications of Dynamic Programming to Continuous systems, Applications of Dynamic Programming to Discrete systems: General problems, Reliability problems and Cargo Loading Problems.

Reference Books

1. Churchman; Introduction to Operations Research, J. Wiley.

2. C. Mohan and Kusum Deep: Optimization Techniques, New age International (P) Limited, Publishers. 

3. Taha, H.A. : Operation Research, Pearson Education.

4. lyer, P. Sankara: Operation Research, Tata Mcgraw Hill.

5. Sharma, S.D. : Operation Research, Kedar Nath Ram Nath, India

6. Kauti Swarup, P.K. Gupta and Man Mohan: Operation Research, Sultan Chand and Sons, New Delhi.
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INSTRUCTION FOR THE PAPER SETTER

The question paper will consist of three sections, A, B and C. Sections A and B will have four questions from the respective sections of the syllabus and section C will consist of one compulsory question having 10 short answer type questions covering the entire syllabus uniformly.The weightage of section A and B will be 30% and that of section C will be 40%. 

 INSTRUCTION FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each section A and B and compulsory question of Section C.

SECTION A

Graphics Hardware: The Functional characteristics of the systems are emphasized.

Input Devices: Keyboard, Touch Panel, Light Pens, Graphic Tablets, Joysticks, Trackball, Data Glove, Digitizer, Image Scanner, Mouse, Voice Systems.

Hard Copy Devices: Impact and non impact printers, such as line printer, dot matrix, laser, ink-jet, electrostatic, flatbed and drum plotters.

Video Display Devices: Refresh cathode-ray tube, raster scan displays random scan display, colour CRT-monitors, Direct view storage tube, flat-panel displays, 3-D viewing devices, virtual reality, raster scan systems, random scan systems, graphics monitors and workstations.

Scan conversion algorithms for line, circle and ellipse, Bresenham’s algorithms, area filling techniques, character generation.

2-dimensional Graphics: Cartesian and Homogeneous co-ordinate system, Geometric transformations (translation, Scaling, Rotation, Reflection, Shearing), Composite transformations, affine transformation, Two dimensional viewing transformation and clipping (line, polygon and text).

SECTION B

3-dimensional Graphics: Geometric transformations (translation, Scaling, Rotation, Reflection, Shearing), Composite transformations, Mathematics of Projections (parallel & perspective). 3-D viewing transformations and clipping.

Hidden line and surface elimination algorithms, z-buffer, scan-line, subdivision,

Painter’s algorithm. Illumination Models: Diffuse reflection, Specular reflection, refracted light, texture surface patterns, Halftoning, Dithering.

TEXT BOOKS

1. D. Hearn and M.P. Baker, “Computer Graphics”, PHI New Delhi; Second

Edition, 1995.

2. J.D. Foley, A.V. Dam, S.K. Feiner, J.F. Hughes, R.L. Philips,

“Introduction to Computer Graphics”, Addison-Wesley Publishing

Company, N.Y. : Second Edition, 1994.

3. R.A. Plastock and G. Kalley, “Computer Graphics”, McGraw Hill, 1986.

CS: 405B Software Lab -IV

Maximum Marks: 50(30+20) 
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This course will mainly comprise of exercises on the basis of theory paper of Computer Graphics
All UG Courses –II Years (Annual & 4th Semester)

Environmental and Road Safety Awareness 
Session: 2015-16, 2016-17 & 2017-2018  
Time Allowed   :  3 hours 






Total Marks: 100

Total lectures:  50                                                                                          Pass marks     :  35

Theory paper: 70 marks+ Internal Assessment 30 marks
Instructions

a) The paper has been introduced from the session 2013-14.

b) The paper will be taught in the Second year/fourth Semester of all the U.G. Courses (B.A., B.Com., B.Sc., Law, Engineering, Commerce, Agriculture etc.) except LL.B. three year course and will be a qualifying paper only. The marks of this paper will not be counted towards final score of the under graduate degree.

c) This will cover only preliminary and basics of the subject and the paper will be set accordingly.
d) The question paper will consist of three sections A, B and C. Section A and B will have four questions in each section from the respective sections of the syllabus and will carry 10 marks each. Section C will consist of 15 short-answer type questions which will cover the entire syllabus uniformly and will carry 30 marks in all.

e) Candidates are required to attempt two questions from each section A and B and the entire section C.
Section – A
Unit-1: The multidisciplinary nature of environmental studies. Definition, scope and importance

· Concept of Biosphere – Lithosphere, Hydrosphere, Atmosphere.

· Need for public awareness  











               (6 lectures)

Unit -2: Natural Resources – Renewable and non-renewable resources.

· Natural resources and associated problems.

a) Forest resources: use and over exploitation, deforestation and its impact.

b) Water resources; use and overutilization of surface and ground water and its impact.
c) Rain Water Harvesting.
d) Mineral resources: use and effects on environment on over exploitation.

e) Food resources: Effects modern agriculture, fertilizer-pesticide problem, water logging and salinity.

f) Energy resources: Growing energy needs, renewable and non-renewable energy sources, use of alternate energy resources.

g) Role of an individual in conservation of natural resources for sustainable development. 

                                                                 (7 lectures)

Unit 3: Ecosystems

· Ecosystem and its components: Definition, structure and function; producer, consumer and decomposer.

· Types of Ecosystem (Introduction only)

· Food Chains, food web and ecological pyramids 
                            (6 lectures)
Unit – 4: Biodiversity and conservation 

· Introduction – Definition: genetic, species and ecosystem diversity, value of biodiversity.

· Hot spots of biodiversity

· Threats to biodiversity: habitat loss, poocting of wildlife, man-wildlife conflicts.

· Endangered and endemic species of India.

· Conservation of Biodiversity.                                                                (6 lectures)
Section – B
Units 5: Environmental Pollution

· Definition, causes, effects and control measures of 

a) Air pollution

b) Water pollution

c) Soil pollution

d) Marine pollution

e) Noise pollution

f)   Thermal pollution

g) Nuclear hazard

· Role of an individual in prevention of pollution.

· Solid waste management: vermicomposting.

· Disaster management : Floods, earthquake, cyclone and landslides    (7 lectures)
Unit 6: Social Issues and the Environment 

· Urban problems related to energy.

· Water conservation rain water harvesting, water shed management.

· Resettlement and rehabilitation of people : its problems and concerns.

· Climate changes, global warming, acid rain, ozone layer depletion.

· Consumerism and waste products.

· Population explosion – Family welfare programme                             (6 lectures)

Unit 7: Introduction to Environmental Protection Laws in India

· Environmental Protection Act.

· Air (Prevention and control of pollution) Act.

· Water (Prevention and Control of pollution) Act.

· Wild life Protection Act.

· Forest Conservation Act.

· Issues involved in the enforcement of environmental legislation.  (6 lectures)

Unit 8: Road safety Awareness

· Concept and significance of Road safety. 

· Traffic signs.

· Traffic rules.

· Traffic Offences and penalties. 

· How to obtain license.

· Role of first aid in Road Safety.                                                     (6 lectures)

