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Notice
M.Sc. I (Sem I) & M.Sc. II (Sem III)

Internal Examination: 2025-26

All the students of M.Sc. I (Sem I) and M.Sc. II (Sem III) are hereby informed that their
internal examination will be conducted from 24/09/2025 to 30/09/2025. The examination will
be conducted only one time, students are directed to attend the examination without fail.
Syllabus, timetable & Question paper pattern for examination will be mentioned in following
table.

Syllabus for M.Sc. I Sem I:

Sr. No. | Name of the Paper Topics
1 DSCI13MAT11: Modern Algebra UNIT 1
2 DSC13MAT12: Ordinary Differential Equations UNIT 1
3 DSC13MAT13: Measure & Integration UNIT 1&2
4 DSCI13MAT14: Numerical Analysis I UNIT 1
5 DSE13MAT11: Operational Research UNIT 1
6 RMDI13MAT11: Research Methodology UNIT 1

Syllabus for M.Sec. II Sem III:

Sr. No. | Name of the Paper Topics
1 DSC13MAT31: Functional Analysis UNIT 1&2
2 DSC13MAT32: Classical Mechanics UNIT 1
3 DSCI3MAT33: Complex Analysis UNIT 1&2
4 DSCI13MAT34: Advanced Discrete Mathematics UNIT 1
5 DSE13MAT31: Lattice Theory UNIT 1&2




Timetable:

Day and Date | Class Time Subject
Wednesday, M.Sc. I 12:00 PM to 01:00 PM Modern Algebra

| 241092025 "M{Sc Tl | 12:00 PMto 01:00PM | Functional Analysis

| Thursday, M.Sc. I 12:00 PM to 01:00 PM Ordinary Differential Equations
25009/2025  'MSc.Tl |12:00 PMto 01:00PM | Classical Mechanics
Friday, M.Sc. I 12:00 PM to 01:00 PM Measure & Integration
26/09/2025  'MSc.Tl | 12:00PMto 01:00PM | Complex Analysis
Saturday, M.Sc. 1 12:00 PM to 01:00 PM Numerical Analysis I
SHORR025 . IiRe T 1500 PMin 000 P | Afvansed Diserale Maicniicc
Monday, VST THPMT e O R
e M.Sc. 11 | 12:00 PM to 01:00 PM Lattice Theory
Tuesday, M.Sc. 1 12:00 PM to 01:00 PM Research Methodology
30/09/2025

*Note: All the lectures on the internal exam day will be conducted at 02:00PM to 4:00

PM. Everyone should attend the lectures.

Nature of Question Paper

Time :- 1 Hour

Q.1) Choose the correct alternative for each of the following.

1)
a) b) c)
ii)
a) b) c)
iii)
a) b) c)
iv)
a) b) c)
Q.2) Attempt any one
i)
ii)
Q.3) Attempt any two
i)
ii)

iii)

d)
d)
d)

d)

Total Marks: 20
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Vivekanand College (Empowered Autonomous), Kolhapur
M.Sc.-I (Sem-I) Internal Examination 2025-26

Modern Algebra (DSC13MAT11)
Day & Date: Wednesday,24/09/2025 Time: 12:00PM to 1:00PM Marks: 20

Q.1. Select the correct alternative from each of the following. [04]
i) Consider the following Statements:
I) Every principle series is composition series.
II) Every normal series is principle series.
A) Only I true B) Only II true
C)Both I and II are true D) Both I and II are false

ii) If |G| = p or p® where p is prime then G is....
A) Non-abelian B) Cyclic C) Solvable D) Both B) &C)

iii) Which of the following group of integers is not simple group?
A) Zs B) Z, Q) Zg D) Z44

iv) A subnormal series of group G is said to be composition series if all factor

groups of series are...
A)Abelian B) Simple C) Non-abelian D) None of these

Q.2. Attempt any one. [08]
i) Let G' be a commutator subgroup of group G then show that,

a)G' is normal subgroup of G.
b)% is abelian group.
c) % is abelian group iff G’ is subgroup of N.

ii) State and prove Schrier Refinement Theorem.

Q.3. Attempt any two. [08]
i) If H is subgroup of group G with index 2 then show that H is normal subgroup of G.

i) If @: G, — G, is onto homomorphism and if G, is solvable then show that
G, = 0(G,)is solvable.

iii) Show that the symmetric group Sn is a group w. r. to mapping composition.
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nstitute)
Department of Mathematics
Internal Examination :2025-2026
M.Sc. I (Se
Course Name: Or 7 Di i ' 4
% dinary Differential Equation Course CodeDac
N WA Dt Trvorsday 25 1192005 N

Time : 12:00PM to 01:00PM Total marks : 20

Q.1. Select the correct alternative.
i) If @, (x) and @, (x)are two solutions of L(y) = y” + al(y’) + 22(y) = 0 on an interval I containing

point x, then w(@1, 92)(x) = —w(01,02)(x).

[0

A)e(x=x0) B)es: (s C)e20 (o) D)ee(xo—x)
By 6\ 1/6
ii) The order and degree of equation (;I—_) = (y + (3—1) ) is.... respectively.
A)2,1 B)2.; 0)2,6 D)2,3
iif) Wronskian of the two solutions of differential equation y* + a, (x)y’ + a,(x)y = 0 an interval I is..
A) Identically zero B) Never zero
C) Always constant D) either identically zero or never zero
iv) The functions @, (x) = sin{x)and @, (x) = e* are ...... on interval [—oo, o].
A) Linearly dependent B) Linearly independent
C) Both A & B D) None of these
Q.2. Attempt Any One of the following. [08

1) Define Wronskian and find all the solutions of y” + 4y = cosx.
2) If b(x) be continuous function on an interval [ every solution @ of L(y) = b(x) on I can be written
as @ = ¢, + C;@, = C,0, where @p is particular solution and 0, and @, are linearly independent

solution L(y) = 0 and C, , C, are constants and a particular solution ¢, is given by

J-x 04 (D02 (x)—02(09+

®) IR : .
- e b(t)dt, conversely Every such solution is ¢is the solution of L(y) = b(x

¢p =
Q.J3.Attempt Any Two * -  of the following,. 108
i) Check whether functions e*,e**, e** are linearly independent or not.
ii) Find the solutions of initial value problem y" — 5y’ + 6y = 0 with y(0) =0,y'(0) = 1.
iii) Show that every solution of constant coefficient equation L(y) = y" + a;y" + azy =0 tends to zerc

as x = oo iff the real part of roots of characteristics polynomial are negative.

FEARK



Vivekanand college Kolhapur (An Empowered Autonomous Institute)
M.Sc. I (Sem I) Internal Examination :2025-2026
Operation Research

Course code: DSE13MAT11 Day and Date: Monday 29/09/2025
Total marks: 20 Time: 12:00PM to 1:00 PM
Q1. Select the correct alternative. [04]
(i) If y © R™ then the smallest convex set containing y is called__
(a) convex function (b)convex set (c) convex hull (d) convex combination

(i) Which of the following is a property of a convex set?
(a) The set contains all possible linear combinations of its elements.
(b) The set contains all possible convex combinations of its elements.
() Every point in the set is a boundary point.
(d) The set contains no interior points.

(iii) In the matrix form of an LPP, AX < b, what does the matrix A represent?
(a) The matrix of decision variables.
(b) The matrix of cost coefficients.
(c) The matrix of constraint coefficients.
(d) The matrix of slack variables

(iv)The extreme points of cube are
(a)4 (b)2 (c)8 (d)16

Q2. Attempt any one. [08]
(i) Define Convex combination and let S and T be convex set in R™, then a$ + BT is also convex set.
(ii) Define feasible solution and show that set of feasible solution to LPP is convex set.

Q3. Attempt any two. [08]

(i) Show that S = {(x1, x2, x3), 2x1 — x2 + x3 < 4} is convex set.
(ii) Find the basic feasible solution:
Max (z) = x1 — 12x2
Subject to: x1 + x2 < 10
2x1 — x0 £ 40; x1,x220
(iii) Rewrite in standard form the following LPP
Min(z) = 2x1 + x, + 4x3
Subject to: -2x; +4x,<4
Xtxmad
2x1+ 3x3 < 2; x1, %2 2 0, x3 is unrestricted in sign
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= Vivekanand College Kolhapur (An Empowered Autonomous Institute)
Department of Mathematics
M.Sc.-I (Sem-I) Internal Examination 2025-26
Course Name: Research Methodology Course Code: BSEEHE
Day & Date: Tuesday,30/09/2025 : Marks: 20
Time: 01:00PM to 02 :00PM

Q.1. Select the correct alternative from each of the following. [04]
i) A corollary is easy consequences ' S
A) lemma B) preposition  C) theorem D) All the above
ii) The purpose...... is to summarise the concept of the paper.

A) Definition ~ B) Abstract C) Title D) Keywords
T csusnesns is the person who did the greatest part.
A) First B) last C) third D) Senior person.

iv) In mathematics the use of article...... is unappropriated when the object to which
it refers is not unique.
A) A B) Any Q) the D) None of these
Q.2. Attempt any one. [08]
i)While writing paper how to finalize title author list.
ii) What are the Do’s and Don’ts of mathematical writing.
Q.3. Attempt any two. [08]
i)How to use notations in mathematical writing?
ii) How should you determine Audience while writing a paper?
iii) Write short note on what is theorem.
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Vivekanand College Kolhapur (An Empowered Autonomous Institute)
Department of Mathematics
Internal Examination 2025-26

M.Sc.-1 (Sem-I)
Course Name: Numerical Analysis-1 Course Code: DSC13MATI4
Day & Date: Saturday,27/09/2025 Marks: 20
Time: 12:00PM to 1:.00PM
Q.1. Select the correct alternative from each of the following. . [04]

i) In Bairstow method Aq =———

bnCn—s + bp—1 (Pn—1—Cn— Bp—nCn + bp-1(bn—C
A)Aq= nznz n—1 (Pn-1—Cn-1) B)Aq=n2n n—1 (bn—¢Cn)
c2p-z + cp-3 (Ppn-1— Cn-1) c2p—z + cp-3 (bn— cn)

bncn + bn—1 (bn—2—Cn-2) bp—16n—2 — bntn-3
C)Aq=—=22— D) Ag =
) o c2p + cp-3 (bn-1— Cn-1) ) ! e*

n—2 + tn-3 (bn—1— €n-1)
ii) If f (x) is continuous function in the interval [a, b], f (a) - f(b) < 0 then the equation
f(x) = 0 has atleast one real root or on odd number of real roots in (a, b) is called.....

A) Bisection Method B) Iterative method
B) Direct method D) Intermediate Value theorem

iii) The rate of convergence of Bisection method is...
A) 0 B)1 03 D)2
iv) An iterative method is said to be of order p, if p is the largest positive real number for which

there exists a finite constant ¢ # 0 such that...

A) |€xsal 2 cl€xl? B) |€kl # cl&l?
B) |€ks1l < cl€xl? D) |l > cl€l?
Q.2. Attempt any one. [08]

i) Determine the Rate of convergence of Secant method.
ii) Perform two iterations of Bairstow method to extract quadratic factor
x2+ px + q from P3(x) = 3+ x2— x + 2. Use initial approximations po= -0-9and qo=0.9

Q.3. Attempt any two. [08]
i) Perform 4 iterations of the Newton Raphson Method to find the smallest positive root of the
equation f(x) = x®— 5x + 1=0. (Taking smallest positive root lies in the interval (0,1).

ii) Use Secant method to determine roots of equation cosx = xex= 0 .Do four iterations taking init
approximations Xxo = 0 and x1=1.

iii) Determine the Rate of convergence of Regula Falsi method.

ok ok ok K



Vivekanand College Kolhapur (An Empowered Autonomous Institute)
Department of Mathematics
Internal Examination 2025-26
M.Sc.-I (Sem-I)

Course Name: Measure & Integration Course Code: DSC13MAT13
Day & Date: Friday,26/09/2025 Marks: 20
Time: 12:00PM to 1:00PM
Q.1. Select the correct alternative from each of the following. [04]
D)If A is singleton set the m*(4) =.....
A) 0 B)1 C)2 D) -1

ii) Consider the following statements:
I)Every countable set is Borel set.
II) A Set of Real number a is Borel set.

A) Only I true B) Only II true C) Both [ & II true D) Both I & II are false.

iii) If A is measurable set then the complement A¢ is......
A) non-measurable  B) measurable C) finite D) uncountable

iv) AsetFis F, if it is......

A) Countable union of open sets B) Countable intersection of open sets
C) Countable intersection of closed sets D) Countable union of closed sets

Q.2. Attempt any one. [08]
i) Prove that outer measure of an interval is equal to its length.

i) Define o -algebra. Prove that there exists a smallest o -algebra containing a
given collection of subsets.

Q.3. Attempt any two. [08]
i) Show union of finite collection of measurable sets is measurable
ii)Show that outer measure is translation invariant.
iii) Give an example of uncountable set with outer measure zero.
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Vivekanand College, Kolhapur (An Empowered Autonomous Institute)
M.Sc. II (Internal Examination) 2025-2¢

- Course Name: Functional Analysis Total Marks: 20
Day & Date:; Time:
Instructions:

1.All the questions are coinpﬁlsory.
2.Figure to the right indicates full marks.

Q.1. Select the correct alternative for each of the following, [4]
i) Every Banach space is a:

a) Complete normed linear space b) Hilbert space

c) Finite space d) Combact space

ii) Open Mapping Theorem is valid for:

a) Compact Spaces b) Banach Space
b) c) Finite Spaces d) Metric spaces

iii) If T is a bounded linear Operator, then [ITx|| <M for some:

ayM >0 bpM <0 OM=0 d) None

iv) Which theorem ensures that a bounded Operator maps open sets to open sets?

a) Banach-Steinhaus b) Hahn-Banach
¢) Open mapping d) Closed Graph
Q.2. Attempt any ONE of the following, [8]

i) Define normed linear space. If N and N’ are normed linear spaces ,T is linear transformation
from N into N’ then show that following conditions are equivalent

a)T is continuous on N
b)T is continuous at orj gin
c)there exist a real number k > with property | | T(x)| | <k| |x| | forall x in N

dIf s = {x in N such that [ [x] |1} is closed unit sphere in N then T(S) is bounded in N’

is Banach space.

iii) State and prove Hahn Banach theorem.



.-Attempt any two of the following. [8]
f {Tn} and {Sn} are sequences in B(N) such that Tn — T and Sn — S as n— oo then show that,
a)Tn+Sn—T+S b) kTn — kT forkinF ¢)TnSn - TS as n—w
i) State and proof that Riesz Lemma
iii) Prove that nls N is separable if it's Conjugate Space N* in.

iv) If N is a normed linear space and x0 is non zero vector in N then show that there exist a
functional 0 in N* such that fO(x0) = | [x0| | and | [£0] | =1

*hEk
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Vivekanand College Kolhapur (An Empowered Autonomous Institute)
Department of Mathematics
Internal Examination 2025-26
M.Sc.-IT (Sem-I1I)
Course Name: Lattice Theory Course Code: DSE13MAT31
Day & Date: Monday,29/09/2025 Marks: 20
Time: 12:00PM to 1:00PM

Q.1. Select the correct alternative from each of the following, [04]
i) Consider the statements.
[) Every Maximal antichain is maximum.
1) Every Maximum element is maximal.
A) Only I true B) Only II true
C) Both I & IT are true D) Both I & II are False
if) Which of the following is not partial ordered relation?
A) The relation ‘less than equal to (<)'defined on set of natural numbers.
B) The relation S of a set inclusion defined on a non-empty set.
C) The relation ‘Divides (| )’ defined on set of integers.
D) The relation strictly less than (<) defined on a set of natural numbers
iii) The Hasse Diagram given below is an example of

®
%
A) Lattice B) Semilattice C) Non-lattice poset D) None of these

iv) In the poset (Z*, [) where Z* is the set of positive integers & | is divides relation then 3
& 18 are......

A) Comparable B) Parallel C) Both A) & B) D) Neither A nor B)

Q.2. Attempt any one. [08]
i)Prove that I is prime ideal if and only if there is homomorphism of L onto C, with I = ¢=1(0),
I ={x€L|p(x) = 0}. '
if) Define Poset. Prove that if a poset satisfies ACC then it has a maximal element.

Q.3. Attempt any two. [08]
i) Prove that every homomorphic image of lattice L is isomorphic to a suitable quotient lattice of L.
ii) Show that I(L) is a lattice under set inclusion

iii) Prove that the algebra (L A V) be a lattice and a < b if and onlyifa=aAbthen{lL <)isa
poset and as a poset it is a lattice.

Fhdhk



Vivekanand College Kolhapur (An Empowered Autonomous Institute)
Department Of Mathematics
Internal Examination 2025-26
M.Sc. II (Sem III)

Course Name: Complex Analysis Course Code: DSC13MAT33
Day & Date : Friday, 26/09/2025 Marks: 20
Q.1. Select the correct alternative for each of the following. [04]

i) The series X5 i% converges on.....
A)|z| £3 B) |z] <1 C)lzl 1 D) Whole Compex plane
ii) Consider the following statements:
I) Every Mobius transformation can have atmost 2 fixed points.

I) If S(z) = az then S is inversion.
A) Only I true B) Only Il true C) BothI & Il true D) BothI& Il are false
iif) Consider the power series Y.,»o z™ then the radius of convergence of power series

around the origin is....

A) 0 B)1 Q)3 D) 4
iv) If Sand T mobius transformations then S °T'is....
A) Bilinear Transformation B) Non-Bilinear Transformation
C) Mobius Transformation D) None.
Q.2. Attempt any one of the following. [08]

i) State and prove Liouville’s theorem.
ii) If 212, 23 24 be four distinct points in Ce, then show that cross ratio (2 z 23 z, ) is real
number if and only if all four points lie on a circle.

Q.3. Attempt any two of the following. [08]

it
i) Prove that fozne;—_zdt = 2n when |z| < 1.
ii) If S is Mobius transformation then prove that ‘S’ is composition of translation ,

dilation, and inversion.

iii) Evaluate the following integral

i5 SE:BZ dz where 9(t) =re’* ,0<t<2n



Vivekanand College Kolhapur (An Empowered Autonomous Institute)
Department of Mathematics
Internal Examination 2025-26
M.Sc.-II (Sem-III)

Course Name: Advanced Discrete Mathematics Course Code: DSC13MAT34
Day & Date: Saturday,27/09/2025 Marks: 20
Time: 12:00PM to 1:00PM
Q.1. Select the correct alternative from each of the following,. [04]
i)The join of two vertex disjoint complete graphs is a.......
A) Simple graph B) Complete graph  C) Complete bipartite graph D) Bipartite Graph

ii)The radius and diameter of wheel graph W, ,n = 5is......respectively.
A)1,3 B) 1,1 Cy1,.2 D) 2,2
iii) Consider the statements

I)Every path need not be a trail.
IT) Every complete graph is regular graph.

A) Only I true B) Only II true C)Both[ & Il true D) BothI & II are false
iv) A non-trivial closed trail is called......
A) path B) cycle C) tree D) walk
Q.2. Attempt any one. - [08]
i) Find the graphs

a) G-U, G-F, where U = {v,, vs} and

F = {ey, €4, €5, €9, €10}
b) G[U], G[F] and also find their union G[G[U] U G[F]]

where, U = {v,, 73,5} and F = {e;, e3, €7, €9}

ii) Define Underlying simple graph.

a) Prove that in any graph G, there is even number of odd vertices.
b) Prove that for any vertices u,v,w in G, d(u,v) < d(u,w) + d(w,v).

Q.3. Attempt any two. [08]
i) Prove that in any connected graph G, radG < diamG < 2 radG
ii) Define Path & Trail. Prove that any two vertices of the graph G every u-v walk contains a u-v path
iii) Verify whether following two graphs are isomorphic or not.

e, e
M Vo, g = L2,
e, e
£ 3
€y eo ey e
o u
Vi €, Vi Yy €¢ e
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Vivekanand college (An Empowered Autonomous Institute) Kolhapur
Department of Mathematics

M.Sc. II (Sem III) Internal Examination :2025-2026

Subject code: Classical Mechanics Day and Date: Thursday,25% september2025
Total marks: 20 Time: 12.00pm -1.00pm
Q1. Select the correct alternative. 4)

i) Kinetic energy of a particle of mass m and position vector 7 in polar formis .........
A) T=m (72 + r26?) B) T=>m (#? + 126?)
C) T=2m (12 +126?) D) T= 72 + r262

ii) Equation of constraints that do not contain time as explicit variable are referred as

A) holonomic constraints B) non holonomic constraints
C) rheonomic constraints D) scleronomic constraints

iii) The number of generalized co-ordinates in simple pendulum is.......

A)1 B) 2 C3 D) 4
iv) If the system is conservative then ....
_ o _a e e
Q2. Attempt any one 8)

i) Obtain Lagrange’s equations of motion from D" Alembert’s Principle.
ii) If the cyclic generalized co-ordinate g; is such that dq; represents the
translation of the system, then prove that the total linear momentum is

conserved.
Q3. Attempt any two of following 8)
i) Show that the Lagrange’s equation of motion can also be written as

ma(l-Zagg) =0

ii)  Show that the generalized momentum corresponding to cyclic co-ordinate is
conserved

iii)  Find the equation of motions for Atwood machine.

iv)  Show that gravitational force is conservative.
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Jet, - d,bé p - THEE

asb’ and  a=-HEEES’ qg:= b F Asb . 6P

-

i) Retlexivity —

a e P +hen

asa = a A& €P

i) Treansitivity —

A, birc € P. +hen

as<b and b ¢ +hen a<c N a,b,c. &P

"TD pdove ~ T+ pOsEEEEsctisties Acc then i)
_ maximal elemept.

le¥, <P s> be poset. which satisfies Acc.

Jet oo e P be any element.

I+ %% is maximal element +hen we ate d

If 90 is not maximal element +hen

/3 e P guch +hols
& 2 (T (T
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i) | let. L be lattice and
T(L) be set of all ideals of |attice.
Claim — TC(L) s lattice undeq cet inclusion.
as, ¢, 0% and L are always |atfice.
Considea
11> Ty € T be any +wo elements.
Q@éﬁ}i:-— -I1 C To.
P YT Ty = | T Ry
g4 inefmamnd i@y R B
(aselll):— " T, <4y
SL»IPE T'.\IL:{J = W ) e ot B
sb mf-{I{,'Iz_?[ =L N A Sy
N |
(%) 4 In both the case +(L is |attice.
Gose W) :— _pleitien T="T2 oo U1, ¢ T
A l‘n-F{'L,TQ,%I = .(TTae T g
inf i0, Tl = TyaTe is exist (tdis laHice).
Sup {Ii\TQ,E =" T Ty
By RBsdaptioh propehty |
‘SUP%-_H ,—Iml_{j =, UMl e L.
We define ¢ and | age always laftice
supy Tr, Ty exfst.
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Q.9 1)| let, L and L' be |attices.

L fs “isomoaphic 4o L/g (quotent lattice).

caim:-| = L7g

3 3xTey = ().

R Deting L) v o
G 6
To paove, 4 js isomophic
) We have 4o pwove J js well defined and o
det, TxJe , [YJe € Yp.
1ol = E_U]g
> ez Y
& ) = 4y) - '
: & 7 1070 = Wl legd. 26 def 0f7).
2 7 Js well defined and one- one function.

)%

¥ To pmove 3 is onto.

et [X]s &1)s

P Exds = a €L be any element.

-t e gus OO0 % (- bydet® o4 d)
i fxloy = $00) =B -

q 1S bn‘ro.
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, Q. No.
ot .
‘ ection o | 03
-_-‘EF)—I in To proye & s homomoaphism.
Il let. [%Je, [YJe €l/g be any elements.

T) Meet homomoaphism -

(-: defof Llg).

43 (%] A (bJey = 2 *"YJe kg
= ¢ [(*xrYy) e - ( = o defofi)
o = () A G(Y) __ (6 is homomoaphic
: T = J7C430) AdIlUlel. (= def oFd)

7 is meet homomoaphism.

T Join homomogphism —
73003V iyleg = 9 [*VYyJe - (= defof ')

Pl VLT [ det™ of )

= d() v By __. (- 6 is homomoaphic

13064V A9ley -. (defPotq).

I

9 is—JToin homomoaphiom.
By @ and @ 4§ is Homomonphic.
a/nd faomn (i), () and (i o is Tsomoaphic.

Hence, ever&y homomoaphic image ot lattice L is
isomoaphic to quotient [attice ofl.




