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COURSE BTUCTURE

Semester Course Code

1 MAT-G-DSC-101A-T
(06 Credits, 60 Loctures &
15 Tutorials)
MAT-G-ALCC-101-T
Language
(English/Hindi/N11+MB)

11 MAT-G-DSC-201B-T
(06 Credits, 60 Lectures &
- 15 Tutorials)
MAT-G-ALCC-202-T
Environmental Sclence

1 MAT-G-DSC-301C-T
(06 Credits, 60 Lectures &
| _157Tutorials)
XYZ-G-SEC-301-T
(02 Credits, 30 Lectures)

v MAT-G-DSC-401D-T
(06 Credits, 60 Lectures &
15 Tutorials)
MAT-G-SEC-402-T
(02 Credits, 30 Lectures)

\Y MAT-G-DSE-501A-T
(06 Credits, 60 Lectures &
15 Tutorials)
MAT-G-SEC-503-T
(02 Credits, 30 Lectures)

(Annexure-1) |

A2 MAT-G-DSE-601B-T
(06 Credits, 60 Lectures &
15 Tutorials)

MAT-G-SEC-604T
(02 Credits, 30 Lectures)
(Annexure-1)

(02 Credits, 30 Lectures) |

(02 Credits, 30 Lectures) |

(Annexure-1) |

(Annexure-1) 1
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disciplines of choice including interdisciplinary nature for Semester V to VI.

e For General/Pass Course: In Core Courses as DSC: select 03 papers from each of the 03 disciplines
of choice for Semester I to IV and in Elective Courses as DSE: select 02 papers from each of the 03

Symbol of Paper: XYZ-H-C-101-T: The first three symbols in Roman capital letters indicate the
subject; the next symbol H or G indicate Honours or General course; the next symbol(s) denotes Core
(C), Generic Elective (GE), Discipline Specific Elective (DSE), Discipline Specific Choice (DSC),

i
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AECC, SEC, etc. Out of the next three digits, the first digit indicates the semester ¢ . !._2,_‘!,4,5,(, for
semester L IL 111, IV, V, VI respectively, and the next two digits indicate paper number. The last letter

T or P indicates Theory or Practical.

Subject Combinations allowed for B. Sc. General Programme:
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Subject Subject Subject
A 1 A _ 2 3
1 Mathematics Physics Chemistry
2 Mathematics Physics Geology
3 ~ Mathematics “Chemistry Geology
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SEMESTER-I

r_ ———— e .
MAT-G-_—\ECC—IO]-Tl Language (English / Hindi / NH+NB) | (02 Credits, 30 Lectures) ]

{
i

Full Marks: 10 (MSE: % Hrs) + 40 (ESE: 1% Hrs) = 50 Pass Marks: (MSE: 4) + (ESE: 16) = 20
A Common Syllabus Prescribed by BBMKU, Dhanbad Theory: JO Lectures

Instruction to Question Serter Sor End Semester Examination (ESE): There will be two groups of
questions. Five Questions to be answered out of Nine Questions. Group A 1s comptlsory and will
¢ ‘mff"f? rwo questions. Question No.[ (4) will be MCQ of 1 mark cach (four questtons). Question

:ﬂ.l (B) will be short answer tvpe to be answered in about 50 wonds of 2 marks (2 Questions).
Group B will contain descriptive npe eight questions of eight marks cach, out of which any four are

to answer. fzach question carries 08 marks.
MAT-G-DSC-101A-T: Differential Calculus (06 Credits, 60 Lectures)
Marks: 20 (MSE: 1 Hr) + 80 (ESE: 3Hrs) = 100 Pass Marks (MSE: 8§ + ESE: 32) = 40

Instruction to Question Setter for:

Mid Semester Examination (MSE):

There will be two group of questions. Group A is compulsory and will contan five
questions of very short answer type consisting of 1 mark cach. Group B will contain
descriptive type five questions of five marks each, out of which any three are to answer.

FEnd Semester Examination (ESE):

There will be two group of questions. Group A is compulsory and will contam two questions
Question No. 1 will be very short answer (ype consisting of etght questions of 1 mark each
Question No.2 will be short answer [ype consisung two question of 4 marks. Group B will
contain descriptive (ype seven questions of sixteen marks cach, out of whiclt any four are to

answer.
Note: There may be subdivistons in each question asked in Fnd Semester Examinations
UNIT I
Limit and Continuity (£ and & definition), Types of discontinuties, Difterenttability of functions,
Successive differentiation, Letbnitz’s theorem, Partial differentiation, Fuler’s theorem on
homogeneous functions
(3 Questions)
UNIT 1
Tangents and normals, Curvature, Asymptoles, Singular points, Tracing of curves. Parametnc
representation of curves and tracing of parametric curves, Polar coordinates and tracing of
curves 1n polar coordinates
(3 Questions)

UNIT IH

Rolle’s theorem, Mean Value theorems, Taylor’s theorem with Lagrange’s and Cauchy’s forms
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°f'“"1‘i?’dff- Tavlor’s senes, Maclaurin's series of sin x, ¢os X, ex, log(1+x), (1+x)m, Maxima
and Minmma_ Indeterminate forms.
(2 Questions)

Books Recommended
I.H Anton I Birens and S Davis, Calculus, John Wiley and Sons, Inc., 2002.

2. G B Thomas and R L. Finney. Calculus. Pearson Education, 2007,

SEMESTER-I

AECC - ENVIRONMENT SCIENCE 02 Credit - Theory: 30 Lectures

Full Marks: 10 (MSE: ¥ Hrs) + 40 (ESE: 1% Hrs) = 50 Pass Marks: (MSE: 4) + (ESE: 16) = 20
A Common Syilabus Prescnibed by BBMKU, Dhanbad Theory: 30 Lectures

Instruction to Question Setter for End Semester Examination (ESE): There will be two groups of
gquestions. Five Questions 1o be answered out of Nine Questions. Group A is compulsory and will
contair fwo questions. (uesnion No.l (A) will be MCQ of | mark cach (four questions). (Juestion
No [ 1By will be short answer nype 1o be answered in about 50 words of 2 marks (2 Questions)
CGroup 8 will contain descriptve tpe eight questions of eight marks each, out of which any four are

1o answer. Each question carries 08 marks.
MAT-G-DSC-201B-T: Differential Equations (06 Credits, 60 Lectures)
Marks: 20 (MSE: 1Hr) + 80 (ESE: 3Hrs) = 100 Pass Marks (MSE: 8 + ESE: 32) = 40

Instruction to Question Setter for:
Aid Semester Examination (VMSE):
There will he two group of questions. Group A is compalsory and will contain five

rue stions of very short answer npe corsnting: of | mark cach Group B will contain

descriptive fype five questions of five marks cach, out of w hich any three are o answer

Fnd Semester Faamination (ESE):
There will be two group of guestions. Group A is compulsory and will contain two questions

Question No. 1 will be very short answer hype consisting of erght questions of | mark edacht
Question No.2 will be short answer (ype consisting two question of 4 marks Group B will

contain descriptive Dpe scven questions of sixleen marks cdch, oul of which arry four are (o

dnywer

Note: There may be subdivisions in each guestion asked in End Semester Examinations
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UNIT 1 A
First order exact differential equations, Integrating faclors, rules 1o find an integrating factor,
First order higher degree equations solvable for x, y, . Methods for solving Iigher-order
differential equations. Basic theory of linear difTerential equations, Wronskian, and its
properties. Solving a diflerentinl equation by reducing its order, (2 Questions)
UNIT Il :
Linear homogenous equations with constant coefTicients, Linenr non-homogenous equations,
The method of variation of parnmeters, The Cauchy-Euler equation, Simultancous differential
equations, Total differential equations.

(2 Questions)
UNIT Iil
Order and degree of partial differcutial equations, Concept of linenr and non-lincar partial
differential equations, Formation of first order partinl differential equations, Lincar partial
differential cquation of first order, Lagrange's method, Charpit's method.,

(3 Questions)
Classification of second order partial differential cquations into clliptic, parabolic and
hyperbolic through illustrations only.

(1 Questions)

Books Recommended
1. Shepley L. Ross, Differential Equations, 3rd Ed., John Wiley and Sons, 1984,

2. 1. Sneddon, Elements of Partial Differential Equations, McGraw-Hill, International Edition,
1967.

SEMESTER-ITI

Skill Enhancement Course (SEC) 02 Credit - Theory: 30 Lectures

| Full Marks: 10 (MSE: % Hrs) + 40 (ESE: 1% Ilrs) = 50 Pass Marks: (MSE: 4) + (ESE: 16) = 20

A Common Syllabus Prescribed by BBMKU, Dhanbad Theory: 30 Lectures

Instruction to Question Setter for End Semester Examination (ESE): There will he two groups of
questions. Five Questions 10 be answered out of Nine Questions. Group A is compulsory and will
contain two questions. Question No. I (A) will be MC(Q) of 1 mark cach (four questions). Question
No.1 (B) will be short answer tvpe 1o be answered in about 50 words of 2 marks (2 Ouestions)
Group B will contain descriptive type eight questions of eleht marks cach, out of which any four are

1o answer. l:ach question carries 08 marks.

(06 Credits, 60 Lectures)

MAT-G-DSC-301C-T: Real Analysis
Pass Marks (MSE: 8 + ESE: 32) = 40

Marks: 20 (MSE: 1Hr) + 80 (ESE: 3Hrs) = 100

Instruction to Question Setter for:

Mid Semester Examination (MSF):
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Lind Semester Lxamination (K56y:

Tt will e twir gereogs bf fivectiomia. Crtifs A 13 eompulingy vk wil e T suesTens
Qiestlon N | will be very shorl answer [yfie comizishing of sight cuesicns sf D maré e

Qriestton N, 2 will b shior! unswer (35 covisicing foes el of & mrares Cemgy 2 owill
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Nuotes There miy e sulilivlsiemis 1ni ecichi o slioss e ive Epd Semmesi s EEamyeTions.

UNIT |
[finille aud infinite sets, examples of eonntabie and wacmwralie sos Foal ime. bounded seis.
suprermn and infima, completeness progerty of £ f prechivaetens propery of 2. amenvels. Concept

Of cluster points and statement of bl zanc- Vi eersicass ferres.
{2 Questons)

UNIT 1
Real Sequence, Hounded sequence, Cacly eonergescs artencn o sequetces. Caucin's
(hooremn o limits, order preservation and suesze Mmoo ssgusuzes aud e

CONVETENCE (INOBOINME Lmvergencs therwer miacnst proct
‘_2 Q;.F.-'Sfmu_ﬂ

UNIET 11
Infinite serics, Cauchy converyence critericon for sxies. prsts) @ WEmT Sees. BEmmie sames,
COMpatison 168, convergence of paeries, Koot ter, i res r. alrerrarany seoes. Lathnnz s 1est

(‘Tests of Convergence withet proofy Defimtion zod exagles of stz aul candmonal

= 1

L 573 wiad

converpence
Z Questions)
UNIT IV
Sequences and series of functions, Pontie znd o crnergres L=t M-iase
Sintements of the results about uniform amyergencs zoc ;;:172:.1_':_. & &fzrammabiiay of
functions, Power serics and radis of convergsios
(2 Qestons)
Books Recommended
1.1 M. Apostol, Calc wlus (ol 1), Jobn Wiley and Sons ( A5z P Ll 202
2. 1.GL Barlle uml 1) 1 Shextent, Introduction to Peal Analyss fofm Wikey 2ol Soos{Asie) P,
1., 2000
3 15 Fischier, Intermediate Real Analysis, Sptinger Verlay, 15%5
4 KA Ross, Llementary Analysis- The Theory of Calculus Serzs- LndergaZome Toasm
Mathematics, Springer Vertag, 2007
SEMESTER-IV
Skill Enhancement Course (SEC) 02 Credit - Theory: 30 Lectu
5 Pzes Wares (WSE-£) - (E58:16)=20

[ frall Marks: 10 (MGE: Yo Hrs) v AG (ESE: 1 Hrs) =50
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A Commor: Sytlabus Presonbad by BRMKL, Dhanhail Vheorys 30 ) eeting e
Instruction s Question Seter finr End Sewsestor Examination (ENE) Thorv WD e iy iif
questions. Five Questons v e arsowered ont OF N0 Qmedinamy E00mh 1 1y o MY siind witl
cortain tweo questurs. Qs N D (40 widl 3 MOQ o1 Bk i gonr s ieny) Uiiatiog
No L (B) will be stort areower tupe 50 A avaswerad 31 abowi M0 wondhy of 2 mrks ¢ Oneatinm)
Group B will contain descripeme pe exgi guesimms O Sl marky each, ont of whis loiny fiouir sifv
1 answer. Fach questiov carroes O muzms

MAT-G-DSC401D-T: Algebra; (Credits 061 Lectures00)
Marks: 20 (MSE: 1Hr) + S0 (ESE: 3Hrs)= 100 Pass Marks (MSE H 1N A2) = r‘”;

Instruction to Question Sefter for:
Mid Semester Examination (MSE):
There will be two group of guestons. Group A i compulyory and will contain five
questions of very short answer pype conasiing of 1 mark each ( vroup Bwill contaln
descriptive type five questtons of 7ive manks each, our of w hich anmy three e focliswel.

Fnd Semester Examination (ESE):

There will be two group of guestions. Group A iy compnlsory and will contain b griostiony
Question No.1 will be very short answer pe consiniing of creht questions of 1mark each,
Question No.2 will be short answer Dpe Consising nwo question of 4 mcrks Group 18 will
contain descriptive type seven quesnons of \XIeen marks cach, oug of which any fonr ¢re fo
answer.

Note: There may be subdivisions in each quesnon asked in lnd Semester LXantinatons,

UNIT I
Definition and examples of groups. examples of abelian and non-abelinn proups, the group Zi ol

integers under addition modulo n and the group U(n) of units under mulaplication modalo n
Cyclic groups from number systems. complex roots of unity, cirele proup, the pencral hincar

group GLz(n.R), groups of ssmmetries of (1) an isosceles triangle, (i) an equilateral tangle,

(iii) a rectangle, and (iv) a square, the permutation group Sym (n), Group ol quaternions.
(3 Quastions)

UNIT I
Subgroups, cyclic subgroups. the concept of a subgroup generated by a subset and the

commutator subgroup of group. examples of subgroups including the center ol a group. Cosets,
Index of subgroup, Lagrange’s theorem, order of an element, Normal subgroups: their
definition, examples, and charactenizations. Quotient groups. (2 Quastions)

UNIT I
Definition and examples of rings, examples of commutative and non-commutative rings: rings

from number systems, Z- the ring of integers modulo n, ring of real quaternions, rings of
matrices, polynomial rings, and rings of continuous functions. Subrings and ideals, Integral

domains and fields, examples of fields: Zp, Q, R, and C. Ficld of rational functions,
(3 Questions)
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Bovls Recommended
1. Johm B. Fraleich. 4 First Course in Abstract Algebra, 7th Ed., Pearson, 2002.

=- M. Armn. Abstract Algebra, 2nd Ed., Pearson, 2011.
3. jos=ph A Gallian, Contemporary: Abstract Algebra, 4n Ed., Narosa, 1999,
4 Georpe E Andrews, Number Theory, Hindustan Publishing Corporation, 1984

SEMESTER-V

Skill Enhancement Course (SEC) 02 Credit - Theory: 30 Lectures

Full Marks: 10 (MSE: 3% Hrs) + 40 (ESE: 1% Hrs) =50 Pass Marks: (MSI: 4) + (£SE; 16) = 20
A Common Syllabus Prescribed B;BIAB—ITJKU,‘ Dhanbad Theory: 30 Lectures

Instruction to Question Setter for End Semester Examination (ISI): There will be two groups of
guesnions. Five Questions 10 be answered out of Nine Questions. Group A Is compulsory and will
cornzin two guestions. Question No.1 (4) will be MCQ of | mark each (four questions). Juestion
No ] (2 will be short answer npe 1o be answered in about 50 words of 2 marks (2 Questions).
Group B will contain descriptive type eight questions of eight marks each, out of which any four are
10 answer. Each guestion carries 08 marks.

MAT-G-DSE-501A-T: Matrices (06 Credits, 60 Lectures & 15 Tutorials)

Marks: 20 (MSE: 1Hr) + 80 (ESE: 3Hrs) =100  Pass Marks (MSE: 8 + ESE: 32) =40

Instruction to Question Setter for:
Afid Semester Examination (MSE):

There will be two group of questions. Group A is compulsory and will contain five
guestions of very short answer type consisting of I mark each. Group B will contain

descriptive tipe five questions of five marks each, out of which any three are to answer.

Fnd Semester Examination (ESE):

There will be two group of questions. Group A is compulsory and will contain two questions
Question No.1 will be very short answer type consisting of eight questions of | mark each

Question No.2 will be short answer type consisting two question of 4 marks. Group B will
contain descriptive fype seven questions of sixteen marks cach, out of which any four are to

answmer.

Note: There may be subdivisions in each question asked in End Semester Examinations

UNIT]
%, R, R as vector spaces over R. Standard basis for cach of them. Concept of Linear

Independence and examples of different bases. Subspaces of R+, R
(1 Questions)

Trenslation, Dilation, Rotation, Reflection in a point, line and plane. Matrix form of basic
geometric transformations, Interpretation of eigen values and eigen vectors for such
transformations and eigen spaces as invariant subspaces. (1 Questions)
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UNIT I

Types <_)f matrices. Rank of a matrix. Invariance of rank under elementary transformations.
Rgducnon to normal form, Solutions of linear homogeneous and non-homogeneous equations
with number of equations and unknowns up to four. (3 Questions)
UNIT 11

Matr.ice?s in diagonal form. Reduction to diagonal form upto matrices of order 3. Computation of
matrix inverses using elementary row operations. Rank of matrix. Solutions of a system of lincar
equations using matrices. Illustrative examples of above concepts from Geometry, Physics,

Chemistry, Combinatorics and Statistics.
(3 Questions)

Books Recommended
1. AL Kostrikin, /ntroduction to Algebra, Springer Verlag, 1984.
2. S. H. Friedberg, A. L. Insel and L. E. Spence, Linear Algebra, Prentice Hall of India Pvt. Ltd.,

New Delhi, 2004.
3. Richard Bronson, Theory and Problems of Matrix Operations, Tata McGraw Hill, 1989.

OR

MAT-G-DSE-502A-T: Mechanics (06 Credits, 60 Lectures & 15 Tutorials)
"Marks: 20 (MSE: 1Hr) + 80 (ESE: 3Hrs) =100 Pass Marks (MSE: 8 + ESE: 32) = 40|

Instruction to Question Setter for:

Mid Semester Examination (MSE):

There will be two group of questions. Group A is compulsory and will contain five
questions of very short answer type consisting of 1 mark each. Group B will contain
descriptive type five questions of five marks each, out of which any three are lo answer.

End Semester Examination (ESE):

There will be two group of questions. Group A is compulsory and will contain two questions.
Question No.1 will be very short answer type consisting of eight questions of | mark cach.
Question No.2 will be short answer tfype consisting two question of 4 marks. Group B will
contain descriptive type seven questions of sixteen marks each, out of which any four are to

answer.

Note: There may be subdivisions in each question asked in End Semester f:xaminations.

UNITI

Conditions of equilibrium of a particle and of coplanar forces acting on a rigid Body,
Laws of friction, Problems of equilibrium under forces including friction, Centre of gravity,

Work and potential energy.
(4 Questions)

UNIT II
Velocity and acceleration of a particle along a curve: radial and transverse components (plane

curve), tangential and normal components (space curve), Newton’s Laws ofinotion, Simple
harmonic motion, Simple Pendulum, Projectile Motion.

(4 Questions)
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Books Recommended
I. A.S. Ramsay, Sratics, CBS Publishers and Distributors (Indian Reprint), 1998.
2. A.P, Roberts, Sratics and Dynamics with Background in Mathematics, Cambridge University

Press, 2003,

OR
MAT-G-DSE-503A-T: Numerical Methods (06 Credits, 60 Lectures & 15 Tutorials)
}f Marks: 20 (MSE IHr) +80 (ESE 3Hrs) =100 Pass Marks (MSE 8+ ESE:32)= 40’

L -

Instruction to Question Setter for:
Mid Semester Examination (MSE):

There will be two group of questions. Group A is compulsory and will contain five
questions of very short answer type consisting of 1 mark each. Group B will contain
descriptive type five questions of five marks each, out of which any three are to answer.

End Semester Examination (ESE):

There will be two group of questions. Group A is compulsory and will contain two questions.
Question No.1 will be very short answer type consisting of eight questions of 1 mark each.
Question No.2 will be short answer type consisting two question of 4 marks. Group B will
contain descriptive type seven questions of sixteen marks each, out of which any four are to

answer.

Note: There may be subdivisions in each question asked in End Semester Examinations.

UNIT I
Algorithms, Convergence, Bisection method, False position method, Fixed point iteration

method, Newton’s method, Secant method, LU decomposition, Gauss-Jacobi, Gauss-Siedel and
SOR iterative methods.
(4 Questions)

UNIT 11
Lagrange and Newton interpolation: linear and higher order, finite difference operators.

Numerical differentiation; forward difference, backward difference and central Difference.
Integration: trapezoidal rule, Simpson’s rule, Euler’s method.
(4 Questions)

Recommended Books
1. B. Bradie, A Friendly Introduction to Numerical Analysis, Pearson Education, India, 2007.

2: MK Jain: S.R.K. Iyengar and R.K. Jain, Numerical Methods for Scientific and Engineering
Computation, 5th Ed., New age International Publisher, India, 2007,

SEMESTER VI

Skill Enhancement Course (SEC) 02 Credit - Theory: 30 Lectures

j Full Marks: 10 [MSE- 14 Hrs) + 40 (ESE: 1% Hrs) =50 Pass Marks: (MSE: 4) + (ESE: 16) = 20 ,
- e

A E"(;I;I;O; S};Iizll;;s Prescnb_eei by BBMKU Dhanbad Theory 30 Lectures
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Instruction to Question Setter for End Semester Examination (ESE): There will be two groups of
questions. Five Questions to be answered out of Nine Questions. Group A is compulsory and will
contain two questions. Question No.l (4) will be MCQ of 1 mark each (four questions). Question
No.l (B) will be short answer type to be answered in about 50 words of 2 marks (2 Questions).

Group B will comtain descriptive type eight questions of eight marks each, out of which any four are

to answer. Each question carries 08 marks.

(06 Credits, 60 Lectures & 15 Tutorials)

MAT-G-DSE-601B-T: Complex Analysis
* “Marks: 20 (MSE: 1Hir) + 80 (ESE: 3Hrs)= 100 Pass Marks (MSE: 8 + ESE: 32) =40

Instruction to Question Setter for:
Mid Semester Examination (MSE):
There will be two group of questions. Group A is compulsory and will contain five
questions of very short answer type consisting of 1 mark each. Group B will contain
descriptive type five questions of five marks each, out of which any three are to answer.

End Semester Examination (ESE):

There will be two group of questions. Group A is compulsory and will contain two questions.
Question No.1 will be very short answer type consisting of eight questions of | mark each.
Question No.2 will be short answer type consisting two question of 4 marks. Group B will
contain descriptive fype seven questions of sixteen marks each, out of which any four are to

answer.
Note: There may be subdivisions in each question asked in End Semester Examinations.

UNIT I

Limits, Limits involving the point at infinity, continuity. Properties of complex numbers, regions
in the complex plane, functions of complex variable, mappings. Derivatives, differentiation
formulas, Cauchy-Riemann equations, sufficient conditions for differentiability. (4 Questions)

UNIT II
Analytic functions, examples of analytic functions, exponential function, Logarithmic function,
(2 Questions)

trigonometric function, derivatives of functions,
(2 Questions)

UNIT HI

Bilinear transformation, conformal mapping, cross ratio and its invariency.
Books Recommended

1. James Ward Brown and Ruel V. Churchill, Complex Variables and Applications, 8th Ed.,

McGraw — Hill International Edition, 2009.
2. Joseph Bak and Donald J. Newman, Complex analysis, 2nd Ed., Undergraduate Texts in

Mathematics, Springer-Verlag New York, Inc., New York, 1997.
OR

MAT-G-DSE-602B-T: Linear Programming (06 Credits, 60 Lectures & 15 Tutorials)

Marks: 20 (MSE: 1Hr) + 80 (ESE: 3Hrs) =100  Pass Marks (MSE: 8 + ESE: 32) =40
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Instruction to Question Setter for:
Mid Semester Examination (MSE):
There will be two group of questions. Group A is compulsory and will contain Sive
questions of very short answer type consisting of 1 mark each. Group B will contain
descriptive type five questions of five marks each, out of which any three are to answer.

End Semester Examination (ESE):

There will be two group of questions. Group A is compulsory and will contain two questions.
Question No.I will be very short answer type consisting of eight questions of | mark each.
Question No.2 will be short answer type consisting two question of 4 marks. Group B will
contain descriptive type seven questions of sixteen marks each, out of which any four are (0

answer.
Note: There may be subdivisions in each question asked in Find Semester Fxaminations.

UNIT 1
Linear Programming Problems, Graphical Approach for Solving some Linear Programs. Convex

Sets, Supporting and Separating Hyperplanes. Theory of simplex method, optimality and
unboundedness, the simplex algorithm, simplex method in tableau format, introduction to
(5 Questions)

artificial variables, two-phase method, Big-M method and their comparison.

UNIT I
Duality, formulation of the dual problem, primal- dual relationships, economic interpretation of
(3 Questions)

the dual, sensitivity analysis.

Recommended Books
1. Mokhtar S. Bazaraa, John J. Jarvis and Hanif D. Sherali, Linear programming and Network

Flows, 2nd Ed., John Wiley and Sons, India, 2004.
2. F.S. Hillier and G.J. Lieberman, /ntroduction to Operations Research, 8th Ed., Tata McGraw

Hill, Singapore, 2004,
3. Hamdy A. Taha, Operations Research, An Introduction, 8th Ed., Prentice-Hall India, 2006.

OR
(06 Credits, 60 Lectures & 15 Tutorials)

MAT-G-DSE-603B-T: Linear Algebra
Marks: 20 (MSE: 1Hir) + 80 (ESE: 3Hrs)=100  Pass Marks (MSE: 8 + ESE: 32) =40

Instruction to Question Setter for:
Mid Semester Examination (MSF):
There will be two group of questions. Group A is compulsory and will contain five
questions of very short answer type consisting of | mark each. Group B will contain
descriptive type five questions of five marks each, out of which any three are to answer.

End Semester Examination (ESE):

There will be two group of questions. Group A is compulsory and will contain two questions.
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Questlon No.1 will be very short answer type consisting of eight questions of I mark each.
Questlon No.2 will be short answer type consisting two question of 4 marks, Group B will
contaln deserlptive type seven questions of sixteen marks each, out of which any four are to
amnswer,

Note: There may he subdivisions in each question asked in End Semester Examinations.

UNIT I

Vector spaces, subspaces, algebra of subspaces, quotient spaces, linear combination of vectors,
Hnear span, linear independence, basis and dimension, dimension of subspaces. (3 Questions)
UNIT I

Linear transformations, null space, range, rank and nullity of a linear transformation, matrix
representation of a linear transformation, algebra of linear transformations. Dual Space, Dual
Basis, Double Dual, Ligen values and Eigen vectors, Characteristic Polynomial. (3 Questions)
UNIT I

[somorphisms, Isomorphism theorems, invertibility and isomorphisms, change of coordinate
maotrix, (2 Questions)

Books Recommended
I. Stephen 11, Friedberg, Arnold J. Insel, Lawrence E. Spence, Linear Algebra, 4nEd., Prentice-

Hall of India Pvt, Lid., New Delhi, 2004,

2. David C, Lay, Lincar Algebra and its Applications, 3rd Ed., Pearson Education Asia, Indian
Reprint, 2007,

3.8, Lang, Imtroduction to Linear Algebra, 2nd Ed., Springer, 2005.

4. Gilbert Strang, Linear Algebra and its Applications, Thomson, 2007.
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Format of question Papers of End-Semester Theory Examination

Copyright Reserved

Binod Bihari Mahto Koyalanchal University, Dhanbad
End-Semester Examination xxxx (Session: xxxx-xx)
Subject/Code:
Full Marks: 80 Pass Marks: 32 Time: 3 Hours
General Instructions:
Candidates are required to give their answers in their own words as far as practicable.
The Questions are of equal value.
Answer any five questions of the following in which Q.1 is compulsory.

Q[Qup A

1. (A) Multiple Choice Questions (1x8=08)
) I —
(1) -
(111 —
(iv)
(47 I—
(vi)
(vii)
(0’4 11) J——
(B) Short answer type questions (4x2=08)
) [ —
(1) I
Group B
(Long answer type questions)
Answer any four of the following. (16x4=64)
2.
3.
4,
5.
6.
To e
. 2 —
Copyright Reserved
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Binod Bihari Mahto Koyalanchal University, Dhanbad

End-Semester Examination XXXX (Session: xxxx-xx)

Subject/Code:
Full Marks: 40 Pass Marks: 16

Time: 1% Hours

;uhbb566JJJJJJJJJJJJJJJ///////JJJJZ

General Instructions:

Candidates are required to give their answers in their own words as far as practicable.

The Questions are of equal value.

Answer any five questions of the following in which Q.1 is compulsory.

Group A
1. (A) Multiple Choice Questions (1x4=04)
1) J—
(1) —
[(11) J— -
(iv)
17 I
[£77)
(B) Short answer type questions (2x2=04)
@
b))
Group B
(Long answer type questions)
Answer any four of the following. (8x4=32)
2. e
3.
4. .
LR
6.
F /T
8.
ALbreressersereersesasresseserneirassateais neainsensstnvase seyenarnsenane Xoosssoosnssonssssnsensnennaernnnssssennssssssienensnnseessssagsns




