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ENCLOSURE TO ITEM NO. 4.18
15.04.2008

UNIVERSITY OF MUMBATI

REVISED SYLLABUS
IN THE SUBJECT OF
MATHEMATICS

AT F.Y.B.A/B.SC

\
\(with effect from the academic year 2008—2009.)/
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Preamble

Mathematics has been fundinmental o the develo
decades, the v_\'tm'u (‘)fuppli(-;\tiun of Mathematics to real world problems hins ineresed by leanp
and bounds. T is imperative that the content of an undersnduate .w 'I'l'.lu | \.I et i
should support other branches of science such ag Physics Hl;lll':l.lr\ TR PR
present syllabi of FY.B.Sc. Paper | and Paper 11 I ; ‘
\lathematics needed for these hranchoes, learn 1y

pment of seienee and technolopy. T ecem

1 Connpiter “onrae Tl
as been destgned so that thie students leat s

AsIC concepts of Mathematies and are exprosl
~ \ s » g Y LY . -
)y I . B ) R ' . ' ’ . 3 of 5 il
(o rigorous methods gently and slowlv, Paper Uis *Cale uhs e Analvtie Creann

is applied and needed meevery conceivable brancl, ol scienee. |
develops mathematical veasoning and algorithmie thinking
Ll

Ay Calend
aper ThDiserete Nt henmt -
and has applications in seienee el
tech nology.
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F.Y.B.Sc & F.Y.B.A

Teaching Pattern

Title
F.Y.B.Sc. Paper [ Calculus and Analytic Geometry
Paper 11 Discrete Mathematies
F.Y.B.A.

Paper 1 Calculus and Analytic Geometin

Teaching Pattern
1. Three lectures per week per paper.

2. One tntorial per week per bateh per paper. (The batehes of tutorials to e formed e
prescribed by the University)

3. One assignment per unit in each paper.
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F.Y.B.A/B.Sc. Paper I

Calculus and Analytic Geometry

yrerequisites
Prereq

1) Limits of some standar \LBNE Q8 . ¢ )
(i) Lin andard r:_',',““:;,'l“‘ A5 approaches a (a € R), such as constant function,

n -3 . .
r, U SIr, cosa, lan : . . .
oy neqQ (a> 0), exponential and logarithmic functions,

- continuity in terms of limils,

sin

lim
10

(i) Derivatives, Devivatives of stand:

\ e ard functions sueh as constant function, ", trignometric
functions, e, a” (a > 0), log.r.

Term I

Unit 1. Limit and continuity of functions of one variable (15 Lectures)

(2} (i) Absolute value of a real number and the properties such as | = a| = |a|, {ab] = ial|b]
and la +b] < |a| + 4.
(i) Intervals in R, neighbourhoods and deleted neighbourhoods of

areal number, bouncled
subsets of R.

. _ L,
(b) (1) Graphs of functions such as ||, =, a2* + b + ¢, L) (Mooring function). [x] (Ceiling
pe

1 . .
function), 23, sinx, cos z, tan z. sin —, rsin — over suitable intervals.
r i
(ii) Gmph of a bijective function and its inverse. Examples such as 2% and z'?, +* and
178

car +b (a #0) and ’1 - 9 over suitable domains.

(¢) (i) Statement of rules for finding limits, sum rule. difference rule. product rule. constant
multiple rule, quotient rule.
(1) Sandwich theorem of limits (without proof).
(i) Limit of composite functions (without proof).
(d) = - d definition of limit of a real valued function. simple illustrations like ar + b, NAS
(@ > 0). 22, sinx, cosx. (In general. evaluation of Hmits to be done using rules in (¢ )).
= — 4 definition of one sided limit of a_real valued function. Formal definition of infinite

lits, examples such as lim ~, lim -
P L S TE
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i ontinuity of a real v: P ks - . 0
(e) (i) 8 1t1}n.u1tl) of a real valued function at a pomt in terms of limits, and two sided limits.
ranhics a2 . : X . . .
raphical representation of continuity of a real valued funection.

(ii) Continuity of a real valued func

(iii) Removable dlscontmmly at a point of a real valued function and extension of a

hu}(.ilOll having removable (Iisc(mt,imni(.y al a point o a function continuous at that
point.,

tion at end points of domain.

(iv) Continuity of polynomials

(v) C.‘(‘!l\t\‘ll‘ll(‘t-lllg a real valued function having finitely many prescribed poities of discon-
tmuity over an interval,

and rational funections.

Q) Contl‘llllll-_\,’ of areal valued function over an interval. Statements of properties of continuous
functions such as the following:

(i) Intermediate value property.

(ii) A continuous function on a elaend and b

ounded intereal i bounded and attains its
bounds.

Elementary consequences such as if [ la,b]

— R is continuous then range of f is a closed
and bounded interval.

Applications.

(g) Definition of limit as » approaches 0o, examples. Limits of rational functions as
approaches Foo.

Reference for Unit 1: Chapter Preliminaries, Section 1 and Chapter 1, Sections 1.2, 1.3, 1.4,

1.5 of Calculus and Analytic Geometry, G.B. THOMAS and R. L. FINNEY. Ninth FEdition,
Addison- Wesley, 1998.

Unit 2. Differentiability of functions of one variable (15 Lectures)

(a) Definition of derivative of a real valued function at a point. notion of differentiability,
geometric interpretation of a derivative of a real valued function at a point, differentiability
of a function over an interval, statement of rules of differentiability, chain rule of finding
derivative of composite differentiable functions, derivative of an inverse function (without
proof). Intermediate value property of derivative (without proof) and its applications,
implicit differentiation.

(b) (i) Differentiable functions are continuous, but the converse is not true.

(ii) Higher order derivatives, examples of functions z"|z|, n = 0,1, 2, ... which are differ-
entiable n times but not (n + 1) times.

(iii) Leibnitz Theorem for =" order deiivative of product of two 7: times differentiabe

functions.
Reference for Unit 2: Chapter 2, Sections 2.1, 2.2, 2.3, 2.5, 2.6 of Calculus and Ana-
lytic Geometry, G.BR. THOMAS and R. L. FINNEY, Ninth Edition, Addison- Wesley, 1998.
and Chapter 4, Section 4.1 of A Course in Calculus and Real Analysis, Supum. R.
GHORPADE and BALMOHAN V. LIMAYE, Springer International Edition.
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Unit 3. Applications of derivatives (15 Lectures)

1 10O f' l » T] YT . '
(a) (i) Mean Value Theorems: Rolle’s Mean v \
! ) alue Theorem, Lagranpge's {ean Value Theo-
renm, Call(‘.hy'b‘ 1\'10.‘\!) \’nhw Tlmorcm ' 8 BCS AI n ll ¢ T

it) Taylor’s poly i wlor's T :
(i) Tay polynomial and Taylor's Theorem with Lagrange’s form of remainder.

l. - \ LR W 3 N o s
(b) i‘““'m} ‘}I"‘ ‘“'( f’f functions, absolute and local extrema, critical points, increasing ancd
creasing tunctions, Lhe gee S
(eer ® s, the second derivative test for extreme values.

() G“‘l’l“"‘i\ of '[""““0_"5 using first and second derivatives, the second derivative test. for
concavity, points of inflection.

(d) Limits as & approaches +oo. Asymptotes - horizontal and vertical.

Reference for Unit 3: Chapler 3, Sections 3.1, 3.2, 3.4, 3.5 and Chapter 8, Section 8.9
of Calculus and Analytic Geometry, G.B. THOMAS and R. L. FINNEY. Ninth Edition,
Addrson-Wesley, 1998. and Chapter 4, Sections 1.2, 4.3, 1.4 and Chapter 5, Sections 5.1, 5.2 of
A Course in Calculus and Real Analysis. SUDHIR. R. GHORPADE and BALMOHAN V.
LIMAYE. Springer International Edition.

Term I1

e

Unit 4. Analytic Geometry in Euclidean spaces (15 Lectures)

. . 2 4 . . p e g
(a) Review of vectors in R?, R®, component form of vectors. basic notions such as addition
and scalar multiplication of vectors, dot product of vectors. arthogonal vectors. length
(norm) of a vector, unit vector, distance hetween two vectors. cross product of veetors in
R*, scalar triple product (box product), vector projections.
(h) Lines and planes in space, equation of sphere. evlinders and quadric surfaces.

{¢) Polar co-ordinates in K2, polar graphing with examples like r = sinf. r = cos28. r =

all — cosf).

- - - ‘) . . -
() Relationship between polar and cartesian co-ordinates tn R=, evlindrical and spherical co-
ordinates in R* and relationships ol these co-ordinates with cartesian co-ordinates and

cach other.

Reference for Unit 4: Chapter 9, Sections 9.4.9.6. 9.7, Chapter 10 of Calculus and Analytic
Geometry, G.B. THoMAS and R. L. FINNEY. Ninth Edition, Addison-Wesley. 1998.

(3 Scanned with OKEN Scanner



Unit 5. Limits

and continuity of i i
(15 Lectures) ¥ of functions of two and thr

ce variables

(a) (i) Open disc in R? anq g3

regions, unbounded regi

i) Real value ‘Hons of o . .
(ii) oF \lll(i(llflun((mn:» of two or three variables, examples. Level curves for functions
¢ arK S N "MruUne . .
s riab L; Use of level curves (o draw graphs of z = (x,y), especially quadric
surfaces, ¢ — o T S ‘
. o definition of a limit of a real valued function of two variables (only
brief statement),

‘ l)()}lll(lnry ol open dise, closed disc in R and R*, bounded
ous in R? and R?,

(b) Statement of rules Qf limits in two (or three) variables: Sum rule, difference rule, product
rule, constant multiple rule, quotient rule, power rule.

Applying these rules to determine limits of polynomial and rational functions.

Definition of continuity of functions of two (or three) vaiiables in terms of limits.

(c) Definition of a path. Limit of & function along paths. Two path test for non-existence of

- 2 .

a limit. Examples of functions such as .ny , ﬂ i etc. Sandwich theorem
Ty a2 22

without proof).

for a function of two variables (

(d) Calculating « yl)i_!‘l}o " f{z, y) by changing to polar co-ordinates (illustrating with examples).

(e) Vector valued functions of one and several variables, planar and space curves, component.
functions, vector fields, graphs of vector valued functions like (cost,sint), (cost,sint, 1),
(cost,sini, ). Limits of vector valued function by taking limits of component functions.

Reference for Unit 5: Chapter12, Sections 12.1, 12.2 of Calculus and Analytic Geometry,
G.B. THomAs and R. L. IINNEY, Ninth Edition, Addison- Wesley, 1998.

Unit 6. Differentiability of functions of two variables (15 Lectures)

(a) (i) Partial derivatives of a real valued function of two variables, the relationship be-
tween continuity and the existence of partial derivatives at a point. Second order
partial derivatives, Mixed derivative theorem for two variables (without proof). The
increment theorem for two variables (without proof ).

(ii) Differentiabiliy of a function of two variables at a point over a disc, linearization of a
differentiable function at a point.

(iii) Chain rule for composite function of the type R? 4 RILR (without proof).

(iv) Implicit differentiation.

(b) Directional derivatives in a plane, interpretation of directional derivatives, gradient vector,
reletion between directional derivative and gradient.
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eometric interpretati : T k L
(<) Goint pretation of partial derivatives and its relation to the tangent plane at a
P .

(d)

Extreme values of a functi ; . .
a function of two variables. Local maximum, local minimum and first

ivative tes X al e oy ! .
derww(;ll (;'3: for local extreme values (without prool). Critical points, saddle points,
second derivative test for local extreme values (without proof).

The method of Lagr: 'S Slier . ) .
(e) T ! agrange’s Multiplier to obtain extrema of a function of two variables (one
constraint only).

(©)

vative , . 'She fe e

DfCH\lﬂU\L[ 01('{}}CCL01' valued function as derivalive of component functions. Statement
‘ules o entiation - - . .

of rule differentiation - sum, difference, product, constant multiple. Chain rule for

ﬂ. ‘) 1 Al f - 1 i i i
COI‘np(')bll{: funct.lon. of .1,1“, type R 5 R? L R (without proof). Geometric interpretation
of derivatives. Derivative of dot and cross products.

Reference for Unit 6: Chapter 12, Sections 12.3, 12.6, 12.7, 12.8, 12.9 of Calculus and

‘i\glgl)isllytic Geometry, G.B. THOMAS and R. L. FINNEY, Ninth Edition, Addison-Wesley,

Note:
1. The scheme of lectures recommended is suggestive.

2. It is recommended that the concepts may be illustrated using computer softwares, and
graphing calculators wherever possible.

3. Applications and mathematical modelling of concepts to be done wherever possible.

Recommended Books

1. G.B. TuoMAs and R. L. FINNEY, Calculus and Analytic Geometry, Ninth Edition,
Addison-Wesley, 1953.

2. SUDHIR. R. GHORPADE and BALMOHAN V. LIMAYE. A Course in Calculus and Real
Analysis, Springer International Edition.

3. HOWARD ANTON, Calculus - A new Horizon, Sixth Edition, John Wiley and Sons Inc,
1999,

4. JAMES STEWART, Calculus, Third Edition, Brooks/cole Publishing Company, 1994.

Additional Reference Books

1. Tom AprosToL, Calculus Volume 1, One variable calculus with an introduction to Linear
Algebra, Second Edition, Wiley Publications. (Evaluation copy available for instructors).
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2. QEBORM{ HuGuEs-HaLLET, ANDREW GLEASON, DANIEL Frarit, PATTU FRAZER,
THOMAS TUCKER, Davip LOMEN, Davip LovELock, Davin Munmrorp, Brap Os-
GOOD, D(_)UG_LAS QUINNEY, KAREN RuBA, Jerp TECOSKY-FREDMAN, Calculus, Single
and Multivariable, Fourh Edition, Wiley Burope Higher Education, (Ouline version of
texbook and online grade book available) ) |

: Q T S S . "l y
3. ;MUM?‘.LI. SALAS, GARRET J. EIGEN, BINAR HILLE, Calculus : One variable, Wiley
surope Higher Education (online version and online grade book available).

Suggested topics for Tutorials /Assignments
(1) Graphs and functions,
(2) Limits of functions using € — 4 definition, (Simple functions recommended in the syllabus).
(3) Calculating limits using rules of limits and Sandwich theorem.

(4) Continuity over an interval (intermediate value property, maxima, minima over close
interval.

(5) Differentiability, chain rule, implicit differentiation.
(6) Higher order derivatives and Leibnitz thearem.
(7) Mean Value Theorems: Applications.
(8) Taylor’s Theorem, Taylor’s polynomials.
(9) Extremas; Local and absolute.
(10) Graphing of functions, Asymptotes.
(11) Vectors in R? and R?, Cartesian, spherical and cylindrical co-ordinates in R®,
(12) Polar graphing.
(13) Level curves of functions of two variables.

(14) Limits and continuity at a point of functions of two variables, calculating limits, where
they exist, and non-existence of limits using two path test.

(15) Partial derivatives of first order, second order.

(16) Differentiability of a function at a point. linearization.
(17) Derivatives of composite functions.

(18) Directional Derivatives, gracient, tangent planes.

(19) Exteme values using second derivative test and Langrage's multiplier method.

oo
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F.Y.B.Sc. Paper IT

Discrete Mathematics
Prerequisites

(i) Set Theory: Set, subset, union

and intersection of two sets, empty sot universal s
sect, : sels, set. uversal set,
complement of a set, De Morg pty set, :

¢ ! S S . I.
an’s laws, cartesian product of two sets.

(i) Relations, functions.

(iii) First Principle of finite induction.

©\ Pa Stione AN

(iv) Permutations and combinations, ", "P..

(v) Complc.} numbers: Addition and multiplication of complex numbers, modulus, amplitude
and conjugate of a complex number,

Term I

Unit 1. Integers and divisibility (15 Lectures)

(a) (i) Statements of well-ordering property of non-negative integers.

(ii) Principle of finite induction (first and second) as a consequence of well-ordering prop-
erty. .

Binomial Theorem for non-negative exponents, Pascal [viangle. Recursive definitions.

(b) Divisibility in integers, division algorithm, greatest commen divisor (g.c.d.) and least
common multiple (l.c.m.) of two integers, basic properties of g.c.d. such as existence and
uniqueness of g.c.d. of integers ¢ and b and that the g.c.d. can be expressed as ma + nb
for some m,n € Z, Cuclidean algorithm.

(¢c) Primes, Euclid’s lemma, Fundamental Theorem of Arithmetic.

Reference for Unit 1: Chapter 1, Sections 1.1, 1.2, Chapter 2, Sections 2.1, 2.2, 2.3, and
Chapter 3, Section 3.1 of Elementary Number Theory, DAvVID M. BURTON, Second Edition,
UBS, New Delhi.

9
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Unit 2. Functions and Counting Principles (15 Lectures)

: i) Review of functions 4 ; .o ;
@ () unctions, domain, codomain and range of a function, composite lunctions.
(i) Direct image f(A) and inverse image [~Y(B) of a function f.

ii) Injective, surjecti Hecli : ., oS
(iii) : jective, hlujf‘c‘hve., bijective functions. Composite of injective, surjective, bijective
unctions are injective, surjective and bijective respectively.

iv) Invertible “tious A - R . ) i
(iv) Invertible functious and finding their inverse. Bijective functions are invertible and
conversly. '

(v} Examples of functions including constant, identity, projection, inclusion.
(b) Binary operation as a [unction, properties, examples.
(¢) (i) There is no injection from N, to N,, il n > m, N, ={1,2,...,n}.

(i) Pigeon Hole Principle and its applications.

(i) Finite and infinite sets. cardlinality of a finite set.

/> ¥ ~ . . .
(v) The number of subsets of a finite set having n clements is 2".

Reference for Unit 2: Chapier 2 of Discrete Mathematics, NORMAN L. Bicas. Revised
Edition. Clarendon Press, Ozford 1989.

Unit 3. Integers and Congruences (15 Lectures)

e

(@) (i) The set of primes is infinite.
(i1) The set of primes of the type 4n — 1 (or dn + 1 or Gn — 1) is infinite.
(b) Congruences: Definition and elementary properties.
(c) Euler-2 function. invertible elements modulo n
(d) (i} Euler's Theorem (without proof).
(ii) Fermat’s Little Theorem.
(iii) Wilson's Theorem.

(iv) Applications: Solution of linear congruences.

Reference for Unit 3: Chapter 4. Chapter 5. Sections 5.2, 5.3, 5.4 and Chapler 7. Sections
7.1.72. 73 of Blementary Number Theory. Davip M. BurTON, Sccond Ldition, UBS.

New Dell.

1)
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Term 11

Unit 4. Principles of 3 :
b Counting and Equivalence Relations (15 Lec-

(a) (i) Addition and multiplication Principles

(ii) Counting sets of pairs.
(b) Cartesian product of n sets.

(¢) Partition ol aset, S(n, k), the St&l'
' 1 i)y the ing numbers of sec ki fined in terms of parti
tions. Properties of S(n, k). g s of second kind defined in terms of parti-

d i) Equivalence relati e l1ivs .
(d) (@) Kquiiaichice 'Cl““(_m- Equivalence classes. Properties. Examples including the rela-
tion modulo 2 on Z.

i) An equivalence relation indices iti ' it ;
(ii) equive lence T lation induces partition of a set and a partition of a set dehines an
equivalence relation.
(e) (i) Equivalent sets, countable. uncountable sets.
(ii) E\.\amples of countable sets including Z, Q% (the set of positive rational numbers).
Q. N x N.
(ili) Examples of uncountable sets including (0,1). R, (a,b).

(iv) A set is not equivalent to its power set.

Reference for Unit 4: Chapter 3. Sections 3.1, 3.2. 3.3 and Chapter 5. Sectrons 5.1, 5.2 of
Discrete Mathematics. NORMAN L. BIGGS, Revised Edition. Clarendon Press, Orford 1989.

Unit 5. Principles of Counting and permutations (15 Lectures)

(a) Distribution of objects. multinomial numbers. combinatorial interpretations. multinomial

theoren.
(1) Inclusion and [oxclusion (Sieve) Principle.

(¢) (i) Number of funcions from a finite set X to a finite set Y.
functions from a finite set X to a finite st Y. owhere N <Y

(ii) Number of injective
where X2 1YL

(iii) Number of surjective functions froma finite set X toa tinite set Y

() Permutaions:

(i) Permutations on n svinbuls. The set S, and the number of primmtations m S, s n!

(ii) Composition of two 1)('|'uuua|li(m.~: as a hinary operation S, cotposiion ol per-

mutations 1s non-conmmutative it a2 3.

11
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(i1i) Cycles axild.transposn.xon& representation of a permutation as product of disjoint
cycles. Listing permutations in Sa, Sy, ete.

v 1 3 ad oy Tty . H
(iv) Sign of a permutation, sign of transposition is —1, multiplicative property of sign,
3 N 3 [ ‘

odd and even permutations, number of even permutations in S, is ”—'.
. . 2
(v) Partition of.a_ 1?0511.1\’0 mteger, its relation to decomposition of a permutation as
product of disjoint cycles, conjugate of a permutation.
(e) (i) Derangements on n symbols, d,,, the number of derangements of {1,2,...,n}.

(i) Arithmetic applications including Euler-¢ function.

(0 Rcl’cu.rrencc relations: formulation and solutions. Solving homogeneous linear recurrence
relations.

Rf:fcrence for Unit 5: Chapter 3, Sections 3.3, 3.5, 3.6 and Chapter 5, Sections 5.3, 5.5,5 6 of
Discrete Matllemfxtlcs, NORMAN L. BiGGS, Revised Edition, Clarendon Press, Ozford 1989
and Chapter 3, Sections 3.3, 3.5, 3.6 and Chapler 5, Sections 5.3, 5.5, 5.6 of Discrete Math-

ematics and its applications, KENNETH H. ROSEN, McGraw Hill International Edition,
Mathematics Series.

Unit 6. Polynomials (15 Lectures)

(a) (i) The set F[X] of polynomials in one variable over F, where F = Q, R, or C. Addition.
Multplication of two polynomials, degree of a polynomial, basic properties.

(ii) Division algorithm in IF[X] (without proof) and g.c.d. of two polynomials, and its
basic properties (without proof), Euclidean algorithm (without proof), applications.

(iii) Roots of a polynomial, multiplicity of a root, Factor theorem. A polynomial of

degree n over F' has at most n roots. Necessary condition for p/q € Q to be a root
of polynomial in Z[X].

(iv) Statement of Fundamental Theorem of Algebra and its elementary consequences.

(v) Complex number 2 is a root of a polynomial f (X) over R if and only il its conjugatge
Z is a root of f(X).

(vi) Polynomials in R[X] can be expressed as a product of linear aud quadratic polyno-
mials in R[X]. ..

(vii) Statement of De Moivre's Theorem, n'® roots of unity, Primitive n'" roots of unity,
nt" roots of a complex number c.

Reference for Unit 6: Chapter 15, Sections 15.4, 15.5, 15.6 of Discrete Mathematics,
NORMAN L. B1aGs, Revised Ediiion, Clarendon Press, Oxford 1989.

12

(3 Scanned with OKEN Scanner



Recommended Books

ORMAN L. Braas, Discrete . .
L 11\1389 IGGS, Discrete Mathematics, Revised Edition, Clarendon Press, Oxford

4 o\ \ oy > .
2. DAVID M. BURTON, Elementar y Number Theory, Second Edition, UBS, New Delhi.

3. KENNETH H. ROSEN, Discrote M

, S L athematics and ity applications, MeGraw Hill Interna-
tional Edition, Mathematics Sevie

S,

4. G. BIRKOFF and S. MACLANE,

A Survey of Modern Algebra. Third Edil] ac Mil-
lan.New York. 1965, ! ern Algebra, Third Edition, Mae Mil

5. 1. NIVEN amd S, ZUCKERMAN,

Introduction to the theory of numbers. Third Exiti
. \ . L 0 the theory ers, Thivd Edition,
Wiley Eastern, New Delhi, 19792, y

Additional Reference Books

L. K.D. Josut. Foundations in Discrete Mathematics, New Age Publishers. New Dethi, 1989,

9 ~ Tatr e < Ao eppe 1 1
2. Q: I.L‘\ll.»\.\i, KNUTH and Parasunik, Concrete Mathemnatics, Pearson Education Asia Low
Price Edition.

Suggested topics for Tutorials/Assignments
(1) Mathematical mduction (The problems done in F.Y.J.C. may be avoided).
(2) Division Algorithm and Euclidean algorithm, in Z.
(3) Primes and the Fundamental Theorem of Arithmetic.

(1) Functions (direct image and inverse image). Injective, surjective. bijective functions. find-
me nverses of bijective funetions.

(5) Pigeon Hole Princinle.

(6) Congruences and Euler s-function.

(7) Fermat’s Little Theoreni. Ealer’s Theorem and Wilson's Theorem.
(8) Partitions and S(n. k).

(9) Faumvalence relation.

(10) Equivalent scts (finite. conntable and uncountable).

(11) Multinomial Theoren Inclusion-exceliusion Principle.

(12) Pernnmtations,

13
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(13) Derangements and Recurrence relation.
(14) Polynomials - Factor Theorem, relation between roots and coefficients
(15) Polynomials, factorization.

(16) Reciprocal polynomials.

Note. The above scheme of lectures for Paper I and 11 is suggested and not prescriptive.

Evaluation Scheme and Paper Pattern

Evaluation Scheme (For Paper I and Paper II)

Examination Maximum Marks Maximum Marks
after conversion

First Term 60 40

Second Term 60 40

Tutorial 10

Assignment 10

Total 100

Theory and tutorials/assignments will be separate heads of passing. To pass in the tutori-
als/assignments, the student must secure at least 7 marks out of 20. In case a student fails in

tutorials/assignments, he/shc will have to submit the same before the commencement of the
next examination.

In case a student fails in theory but passes in tutorials/assignments, the marks of these will be
carried over in each paper. However, in that case, the student will not be eligible [or award of
class when he/she will pass in theory.

To pass in theory, the candidate must secure at least 20 percent marks in each paper and 35
percent on the aggregate. -

14

(3 Scanned with OKEN Scanner



Paper Pattern - Term Eng Ex

amination

For Paper I and Paper 11

Duration for Term End I3
Maximum marks - ¢().

Xamination - 2 [y

All questions are compulsory,

Questions

QI

Q2

Q3
Q1

Term 1

Maximum
Marks with

Options

23

not excecding 23

not exeeeding 23

Term 11 Maximum
NMarks

B."'f"‘l on Unit 1. Based on Unit 4, 15 not exceeding,
Unit 2 and Unit 3 Unit 5 and Unit 6

Based on Unit 1 Based on Unit 4 15

Based on Unit 2 Based on Unit 5 15

Based on Unit 3 Basced on Unit 6 15 not exceeding,
Total NMarks G0

Paper Pattern - A.T.K.T

For Paper I and Paper [1

Duration for A.T.K.T Examination - 3 Hrs.
All questions are compulsory.

‘):‘

s &

Questions Section [ Maximum Marks Maximun Marks

with Options
Q1 Bused on Unit 1 15 not exceeding 23
2 Bised on Unie 2 15 ot execcding 23
Q3 Bosed an Uit 3 13 not exceeding, 23

Section T
Q4 Based on Unie - 15 not exceedmy, 23
Q5 Based on Unie 5 15 nol exceeding 23
Q6 Based o T'nn 6 5 ot excecding 23
Total Narks 90

In AL, Foxamination. the no
converted out of 8O, rounded off e rhe

sectred v the

1 !'.:\

next neser.

L5

e ————— TN T

student e cach paper om ot 90 to Le
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Guidelines about conduct of Tutorials/ Assignments
1. Tutorials

Conduct and Evaluation: The Lutorials
the University guidelines. During each tut
tutorial question between the teacl |
> > teacher and the student. The same st i
: bty : student. same should be e 2
the tutorial book. Each tutorial should be evaluated o R 6 U bl

partidipaBion kndl Sectirrypis ut of 10 marks on the basis of

of a student and the average f the grep
be taken. The tutorial note book should be m bt el the o o St

should be conducted in batches formed as per
orial class, there should be a discussion of the

! aintained throughout the year and should
be certified by the concerned t, | & e EIE
cacher and the head of tl artiment /senior teac i
the depactment. e department /senior teacher in
2. Assignments

S?ud:lctthand Evaluation: The topic of the assignment and the questions should be
given to the s.t.udents at least one week in advance. The duration of assignment should
be 45 - 50 minutes.

o pote The teachers may resolve the doubts of the students during the
week, after which the students should submit the assignment. Each assignment should be

eva.luated out of 10 marks and the average of the total aggregate should be taken. The
assignment note book should be maintained throughout the year and should be certified by
the concerned teaclier and the head of the department /senior teacher in the department.

16
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The syllabus commitiee recommended (hat

a one day workshop should be held to orient. the
(ﬂ;l(?lll?l'?‘.

Proposal for One Day Workshop in the
Revised Syllabus of I"Y.B.A/B.Sc.
1. No. ol participants expected for the workshop : G0

2. Details of workshop expenditure:

Sr.No. | Particulars

fe

Amount in Rs.

___l' [?rvnlldaﬂ. lunch, tea/coffee WRs.150/~ por participant 9000.00
2. Stationery., typing. Xeroxing AR5.150/- per participant 9000.00

3. Honorarium (o resource persons @Rs.250/- per person 1000.00

4. Portlolio bags (o (he participants GRx.50/- per participant 1 3000.00
9. Conlingencies [ 3000.00
Total | 25000.00

3. Proposed veune for the workshop: University of Mumbai

Vidyanagart, Kalina.
Mumbai - 00 076.

1. Proposed Co-ordinator: Professor (Sint.) Poornima Raina

- Department of Mathematics.
Vidvanagari. Kalina.

Mumbat - 100 076.

(S}

Tentative dates of the workshop - 2" week of June, 2008.

6. [t is proposed to collect Rs.250/- form each teacher participant and request the University
to contribute R 10.000/- for the workshop.
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