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FIRST SEMESTER
MATH-111: Higher Algebra and Trigonometry

Full Marks :§%0
Term end o ) : hours
: Terminal Examination duration 13 L ] e
\ Maximum marks - 100 (Terminal-80, Sessional—20)
Unit Contents M;;ks
Higher Algebra

I  Polynomials and division algorithm; Roots of_a polynomial equations, 15
Relations between the roots and the coefficients, -Transfori?*zanon qf
equations; Descartes rule of signs; Solution of cubic and biquadratic

uartic) equations. _

1 I(Efatricei, c?nd its types; Adjoint and inverse of matrices; Rank of a matrix, 15
Elementary row and column operations, Row-equivalence,. Echelon fqrm;
Systern of linear equations, and Consistency of systems of linear equations,

Gauss elimination.
I  Determinants; Characteristic equation of a matrix; Eigenvalues; 15

Eigenvectors; Cayley-Hamilton theorem and its use in finding the inverse of
a matrix.

IV Relations: n-arry relation, binary relation and its different types, Equivalence 15
relation, Equivalence classes, Functions and its types, and composition of
functions. === =
f g
Trigonometry 20

V  De-Moivre’s theorem for rational indices and its applications in solving 20
polynomial equation, Expansion of sinnx and cosnx in powers of x,
Exponential expressions for circular Junctions, Expansion of sinmx, cosx.
Complex arguments, Gregory’s series, Hyperbolic functions.

Text Books:

1. Higher Algebra-by S. K.Mappa, Asoke prakasan.

2. Theory of Matrices — Shanti Narayan , S. Chand Publishing,

3. Set Theory- Seymour Lipschutz, Schaum’s Outline series, McGraw-Hill Education: o
edition. ’

4. Higher Trigonometry — B.C. Das & M. Mukherjee, U.N. Dhur & Sons (P) Ltd.

Reference Books:

Topics in Algebra & Matrices — S. Biswas, Narosa Pub

Plane Trigonometry Part-II — S.L. Loney, S.Chand (G/L) & Company Ltd (1893)
Matrices —A.R. Vasistha, Krishna Prakashan Media. =

Higher Algebra — M. Ray, S. Chand & Co., 1969.

lishing House.
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SECOND SEMESTER

Full Marks MATH-121; Calculus & Differential Equations
Term end : é% 0
Terminal Examination durati )
. urati :
Maximum markg el : 3 hours

:100 (Terminal-80, Sessional-20)
it Marks
Caleulus Contents

40
I Leibnitz theoremn with applications, Maxima and Minima, Basic concepts of 20
Indeterminate forms, Tangents and Normals, Curvature, Asymptotes,
Singular points,

tracing of curves in Cartesian and Polar co-ordinates.
11

T

[E——E]
o [y

Reduction formula for Sin"x dx,

0 0
applications in evaluations; Quadrature: Plane Areas, Rectification of plane

curves, Volumes and surface areas of solids of revolution.
Differential Equations

2
Cos"xdx ,IS:'n’"xCos"xdx and its
0

40
Differential equations of first order and [first degree, Homogeneous, I.,inea,r 20
equations, Exact equations, Equation reducible to linear form, Clairaut’s

form, First order but not of first degree equations (up to third degree) with
applications, Linear differential equations with constant coefficients.

Linear differential equations with variable coefficients, Homogeneous
Linear differential equations, Wronskian, Exact equation, Reduction to

normal form, Transformation of the equation by changing the independent
variable and method of variation of parameter.

20

Text Books:

1. Differential Calculus — Shanti Narayan, S. Chand and Co.
2. Integral Calculus—Das and Mukherjee. S. Chand and Co.

3.  Ordinary and Partial Differential Equation — M. D. Raisinghannia, S. Chand and
Co. ~

Calculus, 9th Ed. — G.B. Thomas & R.L. Finney, Pearson Education, Delhi, 2005.
Reference Books:

1. Differential and Integral Calculus — Frank Ayers and E. Mendelson. Schaum'’s
outline series.
Differential Equations — Piaggo, CBS Publishers & Distributors (2004).

3. Differential Equations — M.R. Spiegel, McGraw-Hill Education; 4 edition.

4. Calculus, 3rd Ed. — M.J. Strauss, G.L. Bradley and K. J. Smith, Dorling
Kindersley (India) P. Ltd. (Pearson Education), Delhi, 2007.

5. Differential Equations — S. L. Ross, Willy, 2007.

4.
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Full Marks

THIRD SEMESTER

MATH-231: Co-ordinate Geometry
:100

Term end - 80

Tern:nnal Examination duration : 3 hours
Maximum marks :100 (Terminal-80, Sessional~20)

Unit

II

11T

Contains
Analytical Geometry

Change of Axes: Transformation of coordinates, Translation of axes,
Rotation of axes, Removal of xy-terms and the first degree terms, Invariants.
Pair of Straight lines: Homogeneous equations of second degree, Angle
between a pair of lines, Bisectors of the angles between the pair of lz.nes,
Condition for the general equation of second degree to represent a pair of

lines, pairs of parallel and perpendicular lines, points of intersection of a
line and curve.

Conic Section: General equation of conic, Centre of conics, Reduction of
central and non-central conics, Tangents, Normal’s, Chord of contact, Pole
and polar, Chord in terms of its mid-point, Polar equation of a conic and a
chord. Diameter: Conjugate diameters, Condition for conjugate diameters,

Hyperbola and its asymptotes.
Solid Geometry

Introduction to three dimensional geometry: Different forms of straight
lines and planes, Skew lines, Coplanar lines, Angle between two planes,
Shortest distance between two lines and equations of shortest distance.
Sphere: Plane section of a sphere, intersection of two spheres, sphere
with a given diameter, Equation of a sphere through a given circle.

Cones and Cylinders: Definition, Equation of a cone with a conic as
guiding curve, the right circular cone, its definition and equation.
Definition and equation of cylinder, Definition and equation of right
ctrcular cylinder. Conicoid: General equation of Conicoid, shapes of some
surfaces.

Text Books:
1. R. M. Khan—Analytical Geometry of two and three dimension and vector

analysis. New Central Book agency.

2. Analytical Geometry of two and three dimensions — R. M. Khan, New Central

Book Agency.

3. Co-ordinate Geometry two and three dimensions — E.T. Bell, McMillan & Co. Ltd

Reference Books:

1. Analytical Geometry of two dimensions — Shanti Narayan, S. Chand.

2. Analytical Geometry of three dimensions — D.K. Jha & H.K. Sinha, BPB

Publication
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Full Marks

FOURTH SEMESTER

MATH-241: Real Analysis — I
1100

Term end - 80

Terminal Examination duration : 3 hours . 1-50)
Maximum marks - 100 (Terminal—80, Sessiond -2

Unit
I

1I

11X

Contains
Cardinality of sets, Countability and its related properties,
Uncountability of R, Bounds, Bounded sets and their properties,
Bolzano-Weierstrass theorem, Interior points and limit pomn
Compact sets, Heine-Borel-Theorem.

Limits and Continuity, Properties of continuous functions, Uniform cognfgg}:g’i
Bounded functions, Continuous functions defined on a compact  set: el
boundedness, Attainment of bounds and uniform Continuity, Intermediate
Theorem, Discontinuities, Monotonic functions.

Differentiation: Derivatives, Darboux’s Theorem, Rolle’s ;mgorem,’Laghrar;gfnS
Mean Value theorem, Cauchy’s mean value theorem, Taylor’s theo ’
Indeterminate forms.

Sequences, Bounded sequences, Monotonic sequences and their convergence,
limsup and liminf and convergence criterion using them, Subsequences, Cauchy
sequences and their convergence criterion. .
Infinite series and their convergence, Comparison test, D’ Alembert’s Ratio and
Root Tests, Raabe’s Test for convergence, Logarithmic Text, Gauss’s test,
Alternating series, Leibnitz series, Absolute convergence, Uniform convergence,
Abel’s Test and Dirichlet’s Test.

] d Q,
Countability of Z an
ties, Sup and Inf of sets,
ts, Open, Closed,

Text Books:

1. Mathematical Analysis — S.C. Malik and Savita Arora, New Age International.
. The Elements of Real Analysis — R. G. Bartle, John Wiley.
3. Principles of Mathematical Analysis — Walter Rudin, Tata McGraw-Hills.

Reference Books:

L. Differential calculus — Maity and Ghose, New Central Book Agency, Calcutta.
5. Real Analysis — S. K. Mappa, Levant Books.

T
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FIFTH SEMESTER
VIATH 351 Algebra
Full Marks: 100
Termend: 8o
Internal: 20
Unit=1: Binary relation, Group. Subgroups and thenr examples, Order of an element,
Order of a group, Generators of group, ( yelie group, Normal subgroup, Cosel. Quotient
group, Lagrange's theorem, Cendralizer, Normahzer, Centre of a group. Marks-15

Unit=11: Permutation, and operalton on permutations, Cye lie permnutations, Transpose,
Symmetric group, Group homororphism and Isomo phism, Fundamental theorems of
H(‘HHOH?(‘H"W[Tli.'RHT and ’-“"177"77'[",1 1571, (’””}'{.‘”‘5 theorem. ]“HT'kS'ls

Unit=I11: Definitions, Examples and the properties of Rinjs; Polinoniial rings, Ideals,
PID. UFD. Integral domains, Ields and examples. Marks-2z0

Unit—TV: Vector space, Subspace, Linear span, Linear'y dependent sets. Linearly -
independent sets, Basis, Dimension, Quotient spaces. Marks-15

Unit-V: Linear Transformations, Null and Range spaces. Rank and nullity of Linear
Transformation, Matrix representation of a linear transfermaticn, Singular and non-
singular transformation, Eigen values, Eigen vectors, Charccteristic equation and Cayley
Hamilton theorem. Marks-15

Text Books:

1. Topics in Algebra - 1. N Heirstein, John Wiley & Sons

Modern Algebra - Surjeet Singh and Qazi 7Zameerudir, Vikas Pub. House.

3. Contemporary Abstract Alacbra (Cengage; 8 edition (-013)) — Joseph A Gallian
Linear Algebra and its Applications - David C. Lay, grd Ed., Pearson iducation
Asia, Indian Reprint, 2007

Linear Algebra-P K. Saikia, Pearson, 2009.

o

o

(&7 ]

Reference Books:
| A Course in Abstract Algebra- Khanna and Bhambri, Vikas Pub. IHouse.
> Fundamentals of Abstiact Algebra- Malik, Morderson and M.K. Sen, Mc Graw

Hill.
3. A First Course in Abstract Algebra-J.B. Fraleigh, Pearson; 7 edition (1

November 2002). ‘ o
4. A course of Abstract Algebra—V K Khanna and Bhamri, S. Chand Publication,

1999.
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N FIFTH SEMESTER
ATH-350, ' S -
1-352; Real Analysis - IT Full Marks: 100
‘ Term end: 8o
Internal: 20
Unit—-1; Integration. The Rie
and monotonic Juneticns.
calculus, Mean value th

mann Integral & its properties. Integrability of continuous

integral as g limit of sums, The fundamental theorem of
sorems of integral calculys. Marks-16

Unit-17; Improper Integrals, Convergence of i

! ; proper integrals, Comparison tests,
Abel's and Dirichlet's tests, Be

ta and Gamma functions. Marks-16

Unit—-111; Functions of huo or more variables, imit and continuity of functions of more

than one variable, partial derivatives and differentiability. Partial derivatives of higher
order, Young’s theorem

and Schwarz’s theorem, Change of variables, Differentiation of
composite functions, Euler’s theorem on homogeneous functions of n variables.
Marks-zo0
Unit-1V: Taylor’s thecrem Jor functions of several variables, Maximum and minimum

of a function of two variables, Jacobians and funcrional dependence, Lagrange’s method
of undetermined multipliers. Marks-12

Unit-V: Line and double integrals, Green’s th

2orem, change of variables, surface
integrals and triple integrals, Applic

ations to evaluation of areas and volumes.

Marks-16
Text Books:

1. Mathernatical Analysis — S.C. Malik ar.d Savita Arora, New Age International.
2. The Elements of Real Analysis - R. (i. Bartle, John Wiley '
3. Principles of Mathematical Analysis - Walter Rudin, Tata McGraw-Hills

Reference Books:

1. First Course in Mathematical Analysis - Shanti Narayan, S. Chand
publishing.

2. Advanced Calculus - M.R. Spiegel, Schaums' Outline Series, McGraw-Hill
Education. N o

3. Mathematical Analysis — T. M. Apostol, Addison-Wesley Publishing Company,

N i -

Inc. B i
4. Calculus - Thomas Fine, Pearson; 13 edition (February 24, 2014).

o : ter) Matheinatics
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FIFTH SEMESTER
MATH-353: Mechanics
IFull Marks: 100
Term end: 80
Internal: 20

nit—I: Coplanar forces, Conditions of equilibrium, Centre of gravity of a plane area, Arc’

g;ld a sector of a curve, C.G of solids and surface of revolution, C.G of areas bounded by a
rve, Theorem of Pappus-Guldinus with applications. Marks-15

Unit—II: Friction, Equilibrium on rough planes and inclined planes. Marks-10

?lllt—III: Velocities and. accgleran'on 'alon‘g radial and transverse direc‘h'ons and along
lelgenhal and normal directions, Motion in a straight line under variable acceleration,
Stmple Harmonic motion and Elastic string, Motion under inverse square law. Projectiles
on a plane and on an inclined plane with Range and Time of flights. Marks- 20

Unit—IV: Principle of energy, Conservation of energy and linear momentum, Impulse,
Impulsive forces, Impact of elastic bodies (Direct and oblique impact). Marks-10

Uni't'—V: Central orbits and Kepler’s law of planetary motion, Motion in resisting
medium (simple cases only). Marks-10

Unit—VI: Moments and products of inertia, Parallel axes theorem, Theorem of six
constants, D’ Alembert’s Principle, The Momental Ellipsoid, Equimomental system,
Principal axes. Marks- 15

Text Books:
1. Statics — S. L. Loney, C.U.P. Palala Press.
3. Dynamics — S. L. Loney, C.U.P.
4. Dynamics I & IT — A.S. Ramsay, Cambridge Univers:ty Press.
5. Statics — Das and Mukherjee, U N Dhar & Sons.

Reference Books:
1. Theoretical mechanics — M.R. Speigel, Schaums' Outline Series, McGraw-Hill

Education.
5 A Text Book on Statics — R.S. Verma, Allahabad : Pcthishala.

3. Dynamics — M. Ray, S$. Chand and Co.
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