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Notific

ation

In exercise of the powers vested by himn ungder the Tharkhond Stave Unfveritios e

T4

2000 as amended up-to-date, the Vice-Chancellor is pleased to constitule a Board of St -
{(BOS) far the Department-of Mathematics at Under Gradu ate Leval comprising of Sillow by

members for a perind ef one year from the date of notification -

1. D  RK Tiwari
Head, University Department of Mathematics,

BEMKL) _ - Chatrmn
2. Dr, Shiv Prasad

University Department of Mathematics, BEMKL.  -member
3. Dr .M. Singh -Mernbier

Head, Department of Mathematics
Chas College, Chas.

4. Dr. Nasim Ahmad {Retd.)
Ex- Head, Department of Mathematics,
PK. Roy Memorial Coliese, Dhanbad. - Special invite

ekl
—)pm‘nl fvitec oL

i

Dr.7.P. Choubey (Retd.),
Ex- Hesad, Departrment of Mathematics,

Chas College, Chas

By order of the Vice Chancellor

Sl/-
ristrar

&
. i
Memo No. BEMKU/R/JZZ moos Date j;/ .

Copy ko -
1. Persons concerned.
2. Dean, Faculty of Stionce, BEMEU,

3. Head, University Depactment of Mathematics.
4. Establishment Sectian, BEMEKU, Dhanbad.
5. PA I VO/PVER for information to VO/PVYC/R,
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GEMOETRY 213 8 vipsre

Reduction f‘brma_ffae, derivatione Bad wle i tiog o O
3 el FEE ' vy o £y ’{
the type SUTXOX, [ cos™ ey s
COSIXaA, [ (logs) ax, ;o
arc length, arc 1ength of poaras; i,
Of revolution
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Conics,
URIT.
e T o
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acceleration
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1. G5B Thomas B0 ;-"a‘,r-'n-“u';'-:;-', Catopiys o
20085,
2. M.J. Strauss, G.f Bradizy ; G
(India)p. {4 {(Pearson 15,
3. H.Anton, |, Bivaris ang 5.0 ST Wy
Pl Singapore, 2007

4. R, Courant and Fodohn, PP e
Springer Velag, Now Yo,
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REAL ANAL VSIS,

URITS

ldea of countaple Sels, uncountabic Sels and uncontabii PESINEY
above sets, bounded below sots Liounded Sels, Unboireo

Suprema and Infima, Intervals finits poils of o osat
Hustration of Bolzano- Weierstaos i SO Jor sels
DAL E if i A !

UNIT-I

Seqz.zences, Bounded SOQUENCDE, (onvorie s
sequence. | imirs z‘heoreﬁ'zs, Monoione Sequencas, Monoione
theorem, Subsequences, Divergence Criteria, Monotoro
theorem (staternent on/ V), Bolzano- Weierstrass The arem for Soucoe

Cauchy sequences, Cauchey’s Convergance ¢ fiteriog,
20 Lpcin o O

UNIT-Ii

Infinite Sefies, CONVRIgence il iy .-

i

Criterion, Test for COMVEIGaENCE Com
Ratio Test, Cauoh VS nin roor e St
Bertrand’s test, Afternative Seres, [ oz

convergence, Kummer's test, logantithm:e fesl

Books f%?ecmm':?;e:w@{?

1. R.G. Bartle and DR, Sherbert, o
Wiley and Sons ( Asia) Put. Lig, Singag

2. Gerald G Bilodeau, Paui g The Gor

Ed, Jones & Bartleit, 2010

Brain 8 Thmson, An Wk Benskaey e

Real Analysis, Frentice Hall 2051

4. §.K. Berberian | A First Cotrse o et Anelyois ORIy

York , 1664

, New York,Ine | 1989
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2002,
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HIGHER ALGERRA & TRIGD

UNIT|

Polar representaiion of complex riini WS rols of unity | e
theorem for rational ndices an i< GpiCETIONS, fOgriifie: oF 1

numbers,

UpIr-

System of linear CQUALIONS, 10w UL citon sl QUHGIon for,

F

equations, the matrix equalion Ax=f | solition SCU O e sy

applications of linear s stems, finoar i ienendence.

UNIT-Jl

Introduction fo linear lransformations Ay of o

inverse of a matrix, Characterizaiions of vl

R dimension of subspaces of Rland rank of Eornndenn

Eigen Vectors and Characleristic QUELGH OF @ ey

Books Rer omiended

1. Tiu Andrees S QnE Doy Ao o Chinidsios rimibies
Birkhauser, 2008
2. Edgar G. (;ooaan € ai fm‘:-.'“
with Graph Theory 3d Fe,
Indian Reprint, 2005,
3 David C. Lay, Linear m;df‘ i sl s Annin
Euvcation Asia Indian VIRep il P




SEMESTER Il
MAJOR COURSE-MJ-4

Credits -04 (60 Hs.}, (Credits: Lecture-03 Tutorial-01)
25(SIE:1 Hs) +75(ESE:3Hrs)=100 Pass Marks(SIE:10+ESE:30)=40

Instruction to Question Setter for -

Semest_er Infernal Exa;i;inaf{(m (SlE):

Full Marles:

There will pe two group of questions. Group A is compulsory ancd i

conlains two questions in which question No. 1 contains five questions of

very short type consisting of 1 mark each . and question No. 2 have one

question of short answer type 5 maks . Group B will contain descriptive

type two questions of 10 marks each, out of which any one

End Semester Examination (ESE):

There will two group of questions. Gé’éup A is compulsory and i

s to answer

contain three questions. Question No. f will be very short answer ty;:

consisting of five questions of 1 mark each Question No. 2

short answer type consisting two quostions of 5 maks.

- contain descriptive type six questions of fiffeen marks

which any four are to be answer

and 3 will i
Group B wil!

each, out «f

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

Semester Examina fions.

24



DIFFERENTIAL EQUATION::

UNIT-I

ANl -]
Differential equations and mathematical models. General, particulr,
explicit , implicit and singular solutions of a differential equation,  Fuoo,
differential equations and integrating faclos, separable equations and
equations reducible to this form, linear equation and Bernoulli equation:,
special integrating factors and transformations.

20 Lectures(2 Question:!

UNIT-I

General  solution of linear homogeneous equalion of second order
principle of super position for homogeneous equation, Wronskian: -
properties and applications , Linear homogeneous and Non- homoge-
neous -equations of higher oder with constant coefficients, Fulers
equation, method of undetermined coefficients, method of various of
parameters.

20 Lectures(2 Question:;

UNIT-HE
Bessel's  equation an  Legender's equation, recurrence formulae,
orthogonal properties, generating function, Laplace transform and inversc
transform, properties, application to initial value problem upto Sece:
order ODE _

20 Lectures(2 Quostions)

Books Recomimended

1. Belinda Bames and Glenn R, Fulford, Mathemalical Modeling with SRR
Studies, A Differential Equation Approach using Maple and Matiah | 277 (77
Taylor and Francis group. London and New Y oprk, 20089,

2. C.H. Edwards and D.E. Penny, Differential Equations and Boundary Vate
problems computing and Modeling.,m Pearson Education India, 2005

3. S.L. Ross, Differential Equations, 3 Ed. John Witey and Sons, India 2004

4. Martha L Abell, James P BAselton, Differential Equations with MATHEATION .
3d &d., Elsevier Academic Press , 2004

25



MAJOR COURSE-MJ-5

Credits -04 (60 Hs.}, (Credits: Lecture-03 Tutorial-01)
Full Marks: 25(SIE:1 Hs) +75(ESE:3Hrs)=100 Pass Marks(SIE:1 0+ESE:30)=40

Instruction to Question Setter for -

Semester Internal Examination (SIE):

There will be two group of questions. Group A is compulsory and will
contains two questions in which question No. 1 contains five questions of
very short type consisting of 1 mark each , and question No. 2 have onn
question of short answer type 5 maks | Group B will contain descriptive

type lwo questions of 10 marks each, out of which any one is to answer.

End S_er_nester Examination (ESE):

There will two group of questions.. Group A is compulsory and will
conlain three questions. Question No. 1 will be very short answer typo
consisting of five questions of 1 mark each Question No. 2 and 3 will be
short answer type consisting two questions of 5 maks. Group 3 wifi
contain descriptive type six questions of fifteen mearks cach, ouf of

which any four are to be answer,

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

Semester Examinations.

26
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THEORY OF REAL FUNCTIONS:

Limits of functions (e—- § approach), sequential criterion for limits
divergence criteria. Limit theorems, one sided limits. Infinite limits e
limits at infinity, Continuous functions, sequential criterion for continuily
and discontinuity. Algebra of continuous functions. Continuous functios::
on an interval , intermediate value theorem, location of roots (heorern
Uniform continuity , non-uniform continuily criteria, uniform continuity

theorem.

20 Lectures(2 Question::)

NIT-I

Differentiability of a function at a point and in an interval. Caratheodor e
theorem, algebra of differentiable functions. Re/a{,{‘ve extrema, inforior
extremum theorem. Rolle’s Theorem, Mean value theorem, intermediair
value property of derivatives, Darboux’s theorem. Applications of mean
value theorem to inequalities and approximation of polynomials, Talyor's
theorem to inequalities. .

20 Lectures(2 Question:)

27



UNIT-II

Cauchy's mean value theorem. Taylor's therem with Largange’s form of
remainder, Taylor's theorem with Cauchy’s form of remainder, Application
of Taylor's theorem to convex. functions, relative extrema. Taylors serics
and Maclaurin’s series expansion of exponential  and trigonomelic
function, 1n( 1+ x), 1/ax+b and (1+x)"

20 Lectures(2 Questions)

Books Recommended
1. R. Bartle and D.R. Sherbert, Introduction to Real Analysis , John Wiley and
Sons, 2003, |
2, KA Ross, Elementary Analysis: The Theory of Calculus, Springr , 2004,
3. A Mattuck, Introduction to Analysis, Prentice Hall, 1999,
4. S.R. Ghorpade and B.V. Limaye, A Course in Calculus and Real Analynis,
Pringer, 2008.

28



SEMESTER IV
MAJOR COURSE — MJ-6

Credits-04 (60 Hrs.), ( Credits lecture -03 Tutoria! -01)
Full Makrs : 25(SIE: 1 Hrs) + 75(ESE: 3Hrs)=100 Pass Marks
(SIE:10+ESE:30=40

Semester Internal _Examination (SIE):

There will be to group of questions Group A is compulsory and will contain two
questions in which question No. 1 contains five questions of very short type
consisting of 1 mark each, and question No. 2 have one question of short answer
type 5 marks. Group B will contain descriptive type two gquestions of 10

marks each, out of which any one is to answer.

End Semester Examination (ESE):

There wilt two group of questions. Group A is compulsory and will contain three
questions. Question No.-1 will be very short answer type consisting of five
questions of 1 mark each question No. 2 and 3 will be short answer type
consisting two questions of 5 marks. Group B will contain descriptive type six

questions of fifteen marks each, out of which any four are to be answer .

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

Examinations.

29



Group theory | :

UNIT- |
Definition and examples of groups including elementary properties

of groups. Subgroups and examples and theorems on subgroups,
hormal subgroup, centralizer, normalizer, center of a group .

20 Lectures (2 questions)

UNIT-1I
Properties of cyclic groups, classification of subgroups of cyclic

groups. Cycle notation for permutations, properties of permutations,
even and odd permutations, alternating group. Properties of cosets
Lagrange’s theorem and tonsequences including . Fermats Lite

theorem,
| 15 Lectures ( 2 questions )

UNIT it

Factor groups, Cauchy’s theorem for finite abelian groups . Group
homomorphsms, properties of homomorphisms, Cayley's theorem,
properties of isomorphisms, First , Second and Third lsomorphism

theorems.

25 Lectures ( 2 questions)
Books Recommended
1. John B. Fraleigh, A First Course in Abstract Algebra | 70

Pearson, 2002.

2. M. Artin, Abstract Algebra, 2" Ed.. Pearson, 2011

3. Joseph A , Gallian, Contemporary Abstract Algebra | 4t Ed.,
Narosa Publishing House, New Delhi. 1999

4. Joseph J. Rotman, An introduction to the Theory of Groups 4™
Ed., Springer Verlag, 1995

5. L.N.Herstein, Topics in Algebra, Wily Eastrn Limited , India, 1975
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MAJOR COURSE — MJ-7

Credits-04 (60 Hrs.), ( Credits Lecture -03 Tutoriai -01)
Full Makrs 25(SIE: 1 Hrs) + 75(ESE: 3Hrs)=100 Pass Marks

(SIE:10+ESE:30=40

Semester internal Examination (SIE);

.There will be to group of questions Group A is compulsory and will contain two
questions in which question No. 1 contains five questions of very short type
consisting of 1 mark each, and question No 2 have one question of short answer
type 5 marks. Group B will ¢ontain descriptive type two questions of 10

marks each, out of which any one is to answer.

End Semester Examination (ESE):

There will two group of questions. Group A is compulsory and will contair ih;e
questions. Question No.-1 will be very short answer lype consisting of five
questions of 1 mark each question No. 2 and 3 will be short answer type
consisting two questions of 5 marks. Group B will contain descriptive type six

questions of fifteen marks each, out of which any four are io be answer

Note: There may be subdivisions in each Guestion asked in End Semester

Examinations.
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PARTIAL  DIFFERENTIAL EQATION AND SYSTEMS OF ORDINARY
DIFFERENTIAL EQUATION. :

UNIT- 1

Partial Differential Equations - Basic concepts and Definitions, Mathematical
" Problems, first Order Equations: Classification, Construction and Geometrrical
Interpretation. Method of Characteristics for obtaining General Solution of Quasi
Linear Equations . Canonical Forms of first-order Linear Equations, Largrange's
equation, Method of Separation of Variables for solving first order partial

differential equations.
20 Lectures ( 2 questinos)

UNIT Il

Introduction of Heat equation, Wave equation and Laplace equation.

(Classification of second order linear equations as hyperbolic, parabolic or elliptic.

Reduction of second order Linear Equations to canonical forms, _
' 20 Lectures { 2 questinos)

UNIT I

Nonlinear partial differential equation , standard forms 1. i, (il and IV, Charpit's
method, Monge’s method to solve quation of the forms () R+ Ss+Ti=V and (if)
Rr+ Ss + Tt+ U(rt = %) = v
' B 20 Lectures ( 2 questinos)

Books Recommended |

1.Tyn Myint-U and Lokenath Debnath, Linear Fartial Differential Equations for
Scientists and Engineers, 4™ edition, Springer, Indian reprint, 2006

2.5.L. Ross, Differential equations, 3" £d., John Wiley and Sons, India, 2004
3.Martha L Abell, James P Brasetton, differential equations with MATHEMATICA,
3 Ed., Elsevier Academic Press. 2004

32



MAJOR COURSE — MJ-8

Credits-04 (60 Hs.), ( Credits Lecture -03 Tutorial -01)
Full Makrs : 25(SIE: 1 Hs) + 75(ESE: 3Hrs)=100 Pass WMarks

{SIE:10+ESE:39=40

Semester Internal_Examination (SIE):

There .wiH be to group of questions Gr(;up A is compulsory and wili contains two
guestions in which question No. 1 contains five questions of very short type
consisting of 1 mark each, and question No. 2 have one question of short answer
type 5 marks. Group B wili contain descriptive type two questions of 10

marks each, out of which any one is to answer.

End Semester Examination (ESE):

There will two group of questions. Group A is compulsory and will contain (hree
questions. Question No. 1 will be very short answer type cor‘?sisting of five
questions of 1 mark each question No. 2 and 3 will be short answer type
consisting two questions of 5 marks. Group B will contain descriptive type six

questions of fifteen marks each, out of which any four are to be answer .

MNote: There may be subdivisions in each question asked in End Semester

Examinations.



NUMERICAL METHODS :

UNIT |
Algorithms, Convergence, Errors: Relative, Absolute Transcendental

and Polynomial equations: Bisection method, Newton’s Method.

16 Lectures (1 question)

UNIT It
System of Iineér algebraic eqlations . Gaussian Elimination and
Gauss Jordan methods. Gauss Jacobi Method.

!nterpolation : Lagrange and Newton’s methods. Error bounds. Finite
difference. operators. Newton's Gregory forward and backward

difference interpolation.
24 Lectures (2 questions)

UNIT I

Numerical differentiation, Numerical Integration: Trapezoidal rule,

Simpson’s rule, Simpsons 3/8" rule, Boole’s Rule. Midpoint rule,
Cmposite Trapezoidal rule, Composite Simpson'’s ryle.
Ordinary differential equations: Euler's method. Runge-Kutta methods

. of orders two and four .
20 Lectures ( 3 question)
Books Recommended

1. Brian Bradie, A friendly introduction to Numerial Analysis,
Pearson Education, india, 2007.

2. MK. Jain, S.RK. lyengar and R.K. Jain, Numerical Methods for
Scientific and Engineering Computation, 6" Ed., New age
International Publisher, India, 2007

3. C.F. Gerald and P.O. Wheatley, Applied Numerical Analysis,
Pearson Education, India, 2008 |

4. Urt M. Ascher and Chen Greif, A First Course in Numerical
Methods, 7" Ed., PHI Learning Private Limited. 2013

9. John H. Mathews and Kurtis D. Fink, Numerical Methods using
Matlab, 4™ Ed., PHI Learning Private Limited . 2012
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SEMESTER -V
MAJOR COURSE — MJ-9

Credits-04 (60 Hs.), ( Credits Lecture -03 Tutorial -01)
Fuil Makrs : 25(SIE; 1 Hs} + 75(ESE: 3Hrs)=100 Pass Marks

{(SIE:10+ESE:39=40

Semester Internal Examination (SIE);

There will be to group of questions Group A is compulsory and will contains iwlo
questions in wh ich question No. 1 contains five questions of very short type
consisting of 1 mark each, and question No. 2 have one question of short answer
type 5 marks. Group B will contain descriptive type two questions of 10

marks each, out of which any one is to answer.

End Semester Examination (ESE):

There will two group of questions. Group A is compulsory and will contain thres
questions. Qﬁestion No. 1 will be very shorl answer type conststing of five
questions of 1 mark each question No. 2 and 3 will be short answer type
consisting two questions of 5 marks Group B will contain descrintive type six

questions of fifteen marks each, out of which any four are to be answer |

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

Examinations.



RIEMANN INTEGRATION AND SERIES OF FUNCTIONS:

UnIT: | |
Riemann integyation ; inequalities of Upper and lower sums; Riemann conditions
of integrabi!ity - Riemann  sum  and definition of Riemann integral through
Riemann sums; equivalence of two definitions; Riemann integrability of monotone
and continuous functions, Properties of the Riemann integrai; definition andg
integrability of piecewise continuous and monotone functions. Intermediate Value

thereorem for integrals; Fundamental thearems of Caicuius.
22 Lectures { 2 question)

UNIT i |
Improper integrals and their convergence, Convergence of Beta and Gamma
functions. |

Péfnt wise and uniform convergence of sequence of functions. Theorems on
continuity, derivability and integrability of the limit function of a sequence of
functions. Series of functions; Theorems on the continuity and derivability of the
sum function of a"seriess of fL,JnC‘rions_"Cauohy criterion for uniferm convergence

and Weierstrass M-Test
23 Lectures { 2 questions)

UNIT il
Limit superior and Limit inferior, FPower series, radius of convergence, Cauchy
Hadamard Theorem, Differentiation and integration of power saries CAbel's

Theorem; Weilerstrass Approximation Theorem.

15 Lectures ( 2 question)

Books Recommended :
1 KA Ross, Elementrary Analysis. The Theaory of Calculus, Underegraduate

Texts fh Mathematics, Springer (SIE) |, Indian reprint, 2004
2. R.G. Bartle D.R. Sherbert, Introduction to Real Analysis. 3 Ed. John
Wiley and Sons(Asia) Put. Ltd. Singapore, 2002
3. Charles G. Denlinger, Elements of Real Analysis, Jones & Barllett

{Student Edition), 2011,
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MAJOR COURSE — MJ-10

Credits-04 (60 Hs.}, { Credits Lecture -03 Tutorial -01)
Fult Makrs : 25(SIE: 1 Hs) + T75(E3E: 3Hrs)=100 Pass Marks

(SIE:10+ESE:39=40

Semester Internal Examination (SIE):

There will be to group of questions Group A is campuisory and will contains tw'o
questions in wh ich question No. 1 contains five questions of very short type
consisting of 1 mark each, and anestion No. 2 have one question of short answer
type 5 marks. Group B will cqn-tain descriptive type two questions of 10

marks each, out of which any one is to answer.

End Semester Examination (ESE):

Tl’lnére wi.il two group of questions. Group A Is compulsory and will contain three
guestions. Questjon No. 1 will be very short answer type consisting of five
questions of 1 mark each question No. 2 and 3 will be short answer type
consisting two questions of 5 marks Group B will contain descriptive iype six

questions of fifteen marks each, out of which any four are to be answer .

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

Examinations.
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RING THECRY AND LINEAR ALGEBRA | :

UNIT | | |
Definition and examples of rings, properties of rings, subrings, integral domains
and fields, characteristic of a ring | Ideal , ideal generated by a subset of a ring,
factor rings, operations on ideals, primé and maximal ideais.

20 Lectures ( 2 questions)

UNIT 1

Ring homomorphisms, properties of ring homomorphisms. Isomorphism
theorems |, Il and I field of ciuotients :

Véctor spaces, subspaces, algebra of subspaces, quotient spaces, linear
combination of vec;[ors,-_lirlear span, linear independence, basis and dimension __

dimension of subspaces theorems.
25 Lectures ( 2 questions )

UNIT_Hl

Linear transformatioﬁs, null space, range, rank and nullity of a linear
transformation, Matrix representation of a finear transformation, algebra of linear
transformations, isomorphisms | Isomorphism  theorems, invertibiiity and

isomorphisms, change of coordinate matrix |
15 Lectures (2 Questions)

Books Recommended

1. John B, Fraleigh, A First Course in Abstract Algebra, 7" Ed.. Pearson,
2002, _
2. M. Artin, Abstrac Algebra, 2™ Ed., Pearson, 2011 ‘
3. Stephen H. Friedberg, Arnold J. Insel, Lawrence E. Spence, Linear
Algebra , 4™ Ed., Prentice-Hall of India Pvt. Ltd., New Delhi, 2004

4. Joseph A. Gallian, Contemporary Abstract Algebra, 4" Ed.. Narosa

Publishing House, new Delhi, 1999,

3. Lang, Introduction to Linear Algebra , 2™ Ed., Springer, 2005

Gilbert Strang, Linear Algebra and its Applications, Thomson, 2007

S Kumaresan, Linear Algebra-A Geometric Approach, Prentice Hali of

[ndia, 1999.

8. Kenneth Hoffman, Ray Alden Kunz, Linear Algebra, 2™ Ed.. Prentice- Hall
of India Pvt. Ltd. , 1971 :

9. DA.R. Wallace, Groups , Rings and Fields | Springer Verlag London Ltd
1998 .

~N o ;
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MAJOR COURSE - MJ-11

Credits-04 (60 Hs.), { Credits Lecture -03 Tutoria! -01)
Full Makrs : 25(SIE: 1 Hs) + 75(ESE: 3Hrs)=100 Pass Marks
(SIE:10+ESE:39=40

Semester Internal Examination (SIE):

There will be to group of questions Group A is compulsory and will contains two
questions in wh ich question No. 1 contains five questions of very shortf type
consisting of 1 mark each, and question No. 2 have one question of short answer
type 5 marks. Group B will contain descriptive type two questions of 10

marks each, out of which any one is to answer.

End Semester Examination (ESE):

There will two group of questions. Group A is compulsory and will contain three
questions. Question No. 1 will be very short answer type consisting of five
guestions of 1 mark each question No. 2 and 3 will be short answer type

consisting two questions of 5 marks. Group B will contain descriptive type six

questions -of fifteen marks each, out of which any four are to be answer

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

k-xaninations,
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MULTIVARIATE CALCULUS:

UNIT |
Functions of severa variables, limit and continuity of functions of two variables
Partial differentiation, total differentiability and differentiability, sufficient condition
for diﬁerentiabi!ity . Chain rule  for one and two independent parameters,
directional derivatives, Extrema of functiontions of two variables | method of

Lagrange muitipliers.
' 15 Lectures ( 2 questions )

UNIT )}

Double integration over rectangular region, double integration over non-
rectangular region. Double integrals in polar co-ordinates, Triple integrals, Tripfé
integral over g parallepiped and solid regions. Volume by triple integrals,
cylindrical and spherical co-ordinates’ Change of variables in double integrals

and triple integrals.
20 Lectures ( 2 questions)

UNIT N _ _
The gradient, maximal and normal property of the gradient tangent planes

Definition of Vector field, divergence and cur! Line integrais, Applications of line
integrals; Mass and Work Fundamenai theorem for line integrals, conservative
vector fields, independence of path, Green's theorem, surface integrals, integrals

over parametrically defined surfaces . Stoke’s theorsm.
25 Lectures (2 questions)

Books.Récommended_ :
1. GB. Thomas and RL Finney, Calculus, 9 Ed., Pearson Education,
_ Delhi, 2005. _ _
2. .M.J. Strauss, G.L, Brahd!ey and K.J. Smith, Calculus, 3™ £d., Dorling
Kindersley (India) Pvt. Ltd. (Pearson Education) | Dethi 2007,
3. E. Marsden, A.J. Tromba and A Weinstein, Basic Muftivariabfe Caleulus,
Springer (SIE), Indian Reprint, 2005,
4. James Stewart, Muitivariable Calculus, Concepts and Contexts, 2" Ed
Books / Cole, Thomson Learning , USA . 2001
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MULTIDISCIPLINARY COURSE (MATHEMATICS)
Subject Code — MDC |

Course Credit :03 Total Lecture Hours:45
F.M. —-75, P.M.-30 Time: 03Hrs.

Instruction to Question Setter for .

085 F ¥ @ F ¥ ¥ X U T

End Semesier Examination (ESE):

There will two group of questions. Group A is compulsory and will
contain three questions. Question No. 1 will be very short answer fypo
consisting of five questions of 1 mark each Question No. 2 and 3’ will be
short answer type consisting two questions of 5 maks. Group B will
contain descriptive type six questions of fifteen marks each, out of

which any four are to be answer,

Note:- There may be subdivisions in each question asked in End

Semester Examination .

CALCULUS :

UNIT-1

Limit and Continuity( € and § definition ) , types of discontinuities,
Differentiability of functions, Successive differentiation, Leibnilz's
theorem, Partial differentiation, Fuler's theorem on homogenaous

functions.

(2 questions }



UNIT-II

Tangents and normals, Curvature, Asymptotes, Singular points, Tracing of
curves, Parametrlc representation of curves and tracing of parametric
curves, Polar coordinates and tracing of curves in polar coordinates.

(2 questions )

UNIT-HI
Reduction formulae , length of curves, volume and ares of

surface of revolution

(2 questions )

Books Recommended :

1. G.B. Thomas and R.L. Finney, Calulus, 9™ Ed., Pearson Education,

Belhi, 2005.

M.J. Strauss, G.L. Bradley and K.J. Smith, Calculus, 3" Ed .

Dorling Kindersley (India) P.Ltd. (Pearson Education), Dethi, 2007

3. H.Anton, I, Bivens and S. Davis, Calculus, 7" E£d., John Wiley and
Sons { Asia) P. Ltd., Singapore, 2002,

4. R. Courant and F. John, Introducﬁoh to Calculus and Analysis

o

(Volumes [ & 1), Springer Verlag, New York | inc., 1989,



MEP - 2020 Svlfabas of UG Mathematics (Mo

Undergradaate Certificale Courses, Mathemativs {Mine

Year Paper Title ! Study Materials

Semester

Unit - E Rank of a matrix, elementary tansformations of ;
matrix and  fnvariance  of  rank  through  clementn
transformations, normal form of o matrix, elementary
matrices, rank of the sum and product of two matrices, inverse |
of a  non-singular  matrix through  elementary row
transformations, equivalence of matrices.

Unit - {I: Selutions of a system of linear equations, condition
af consistency and natuire of the general solution of a system of |
linear and nonhomogeneous equations.
Minor - 01
Unit — IIl: Trigenometric or circular and hyperbolic function 4

{Matrices & of complex variable together with thelr inverses, De Moivire's i
Trigonometry)} | Theorem and its applications, Euler's theorem, relation
' between trigonometric and hyperbolic function, Exponential
function ol a complex variable,

First
(Introductory Courses)

Unit - 1V: Logarithms of complex variable, Properties of ! ;
logarithinic function, Separation into real and imaginary parts,
Gregory's series, Value of m by different series, Summation of
Trigonometric series by C+i$ method based on Arvithmetic
Progression, Geometric Progression, Logarithms and Binomial
expansions, Summation of Trigonometric series by difference
method.

Undergraduate Diploma Courses, Mathematic (Minor)

Unit - I: Functions of one variable, Limit of a function (e-6
Definition), Continuity of a function, Properties of continuous
functions, Intermediate value theorem, Classification of
discontinuities, Differentiability of a functien, Jacobians,
maxima and minima of singe variable function, Rolle's .
Theorem, Mean wvalue theorems and their geometrical
interpretations, Applications of mean vaiue theorems,

Unit ~ I Successive Diffeventiation, nth Differential
coefficient of functions, Leibnitz Theorem, Taylor's Theorem,
Maclaurin's Theorem, Taylor's and Maclaurin's series
expansions,
Minor - 62
HI Unit ~ Ill:  Geometrical meaning of tangent, Definttion and A
(Differential equation of Tangent, Tangent at origin, Angle of intersection of |
Caleulus) two curves, Definition and equation of Normal, Cartesian sub
tangent and subnormal, Tangents and normals of polar curves,
Angle between radius vector and tangent, Perpendicular from
pole to tangent, Pedal equation of curve, Polar sub tangent and
polar subnormal, Derivatives of arc {(Cartesian and polar
formula).

Second
(Intermediate Level Courses)

Unit - IV: Curvature, Radius of curvature, Cartesian, Polar and
pedal formula for radius of curvature, Tangential polar form,
Centre of curvature, Asym])fotes of algebraic curves, Methods
of finding asymptotes, Parallel asymptotes, existence and
classification of singular points, points of inflection,

4%



NEP = 2020 Svilabus of UG

=

Aatflemats

Al

and Curl, |

Unit - IV: Line, Surface and volume integrals, Simple |
=] i E

Bachelor’s Degree Courses, Mathematics (Minor
o —'—_Ni S e e e s e .
I 1 : .
Year ‘j: Paper Tirle Sludy Materials
£
2
%]
UL = I Integral as a limut of sum, Propertics of Definite
inteprals,  Findamental  theorem  of  intewral  calvulus,
Swmmation  of series by mtegration.  Inbinite  intop
Differentiation, and integration under the enegral sign
4 Umt - 11 Beta function, Froperties and varions lorme,
£ Gamma function, Recurrence formuda and other yelations,
é v Minor - 03 Be]ation bej'.wt—:gn Beta ;{ml (}an}ma _l"nm'l_inm, Evaluation of
) ~ (Integral integrals using Beta and Gamma functions. :
= = Calculus)
=5 Unit - Ili: Dounble integrals, Repeated integrals, Evatuation
T of Double integrals, Double integral in polar coordinates,
@3 Change of variables, Change of order of intugration in Bouble |
X integrals, Triple integrals, Evahnnion of Triple integrals, |
Drichlet’s theorem and its Liovelle's extension. :
Unit - IV: Area hounded by curves (quadrature), Rectification
(length of curves), Volumes and Surfaces of Solids of
revolution.
Bachelor's Degree with Hons./Research Cowrses, Mathematics {(Minor)
Unit = I: Triple product, Reciprocal vectors, Product ol fotr
vectors, General equation of a Plane, Normal and Intercepi
forms, Two sides of a plane, Length of perpendicular from
point to a plane, Angle between two planes, System of planes,
Unit - 1L Divection Cosines and Direction ratios of
ling, Projection on a straight line, Eguation ol o line,
Vi Minor - 04 Symmetrical and unsymmetrical forms, Angle between a line
(Vector and a plane, Coplanar lines, Lines of shortest distance, Longth
o~ Analysis) of perpendicular froin a point to a line, Intersection of threo
prd planes, Transformation of coordinates,
=
= 8 Unit - I1I:  Ordinary differentiation of vectors, Velooty and
E 2 Acceleration, Differential operator-Del, Gradient, Divergence |
= 2
g
3
St

applications of Gauss divergence theovem, Green’s theoren '
and Stokes theorem. :

4
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Question format for Semester Internal Examination 20 marks:

. emesterintemal Examinati

Subject / Code
F.M.=20 + 5 =25 Time: 1 Hr. Exam year

Geneﬂral- Instruction:

1) Gr.oup A carries very short answer type compulsory Question

2) Anser | out of 2 subjective/ descriptive questions given in Group 8
3) Answer in your own words as far as practicable,

4) Answer all sub parts of a question at one place,

5) Numbers on the right indicate full marks of the question.

Group A
[5 x 1=5]

1.0

oo

W

Vo

Vo
2o (5]

Group B

R ST | [10]
A [10]

Note : There may be subdivisions in each question askd in Theory Examination



Question format for End Semester Theory Examination 75 marks:

FM=75

Subject / Code
Time: 3 Hrs.

General Instruction:

1) Group A carries very short answer type compulsory Question

2) Answer 4 out of 6 subjective/ descriptive questions given in Group B

3) Answer in your own words as far as practicable.

4) Answer all sub parts of a question at one place.

5) Numbers on the right indicate full marks of the question.

Group A

....................................

...................................
.....................................

.........................................
.........................................
.........................................

.........................................

Note . There may be subdivisions in each question askd in Theory Examination

(51
(5]

[15]
[13)
[15]
[15]
[15]
[15]

[5 x 1=5]




