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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 DSC13MAT14: Numerical Analysis I UNIT 1
5 DSE13MAT11: Operational Research UNIT 1
6 RMDI13MAT11: Research Methodology UNIT 1

Syllabus for M.Sc. II Sem III:

Sr. No. | Name of the Paper Topics
1 DSC13MAT31: Functional Analysis UNIT 1&2
€ DSCI13MAT32: 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
| 24/09/2025  "NSc Tl | 12:00 PMto 01:00PM | Functional Analysis
| Thursday, M.Sc. 1 12:00 PM to 01:00 PM Ordinary Differential Equations
250922025 'MSc.Tl | 12:00 PM to 01:00 PM___ | Classical Mechanics
Friday, M.Sec. 1 12:00 PM to 01:00 PM Measure & Integration
26/09/2025 M.Sc. I 12:00 PM to 01:00 PM Complex Analysis
Saturday, M.Sc. 1 12:00 PM to 01:00 PM Numerical Analysis I
27/09/2025  [MSc. Tl | 12:00PMto01:00 PM | Advanced Discrete Mathematics |
Monday, ;:LSL I 1240 P o i “‘_
e M.Sc. 11 'l 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)
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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.
IT) 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) Z,4

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)EGT 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 Nam inary %
- e: Ordinary Differential Equation Course Code:
Y WA Dt Trvarsday 5 00s R

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

Q.1. Select the correct alternative. [0
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{21,02)(x).
A)e—a;(X—x{J) B)elz‘:x‘ﬁ‘ C)e—ao(xn“x) D)eﬂa(xu—x)

fES 6 /6
ii) The order and degree of equation (;—_) = (y + (%) ) is.... respectively.

A)2,1 B)2,- C)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 0, (x) = eX are ...... on interval [—oo, x0].

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 05 (D)0,(x)-0(09:

® TR . .
D Wil b(t)dt, conversely Every such solution is is the solution of L(y) = b(x

¢Pp =
Q.J3.Attempt Any Two * - - of the following,. 108
i) Check whether functions e*,e**, 3* 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" + a1y’ + azy = 0 tends to zerc

as x — oo iff the real part of roots of characteristics polynomial are negative.
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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), 2%1 — x» + x3 < 4} is convex set,
(i) Find the basic feasible solution:
Max (z) = x1 — 12x2
Subject to: x1 + x2 < 10
21— x2540; x1, %20
(iii) Rewrite in standard form the following LPP
M]II(Z) =2x1+ x2 +4x3
Subject to: -2x; +4x,<4
x1+tx325
2x1+ 3x3 £ 2; x1, %2 2 0, x3 is unrestricted in sign
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20 o 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: BSEEES
Day & Date: Tuesday,30/09/2025 - Marks: 20 FMPI3MATI
Time: 01:00PM to 02 :00PM

Q.1. Select the correct alternative from each of the following. [04]
i) A corollary is easy consequences f ivevs
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
FHY s 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) Ay C) the D) None of these
Q.2. Attempt any one. [08]
i)While writing paper how to finalize title author list.
if) 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.-I (Sem-I)
Course Name: Numerical Analysis- 1 Course Code: DSC13MAT14
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—€n— By—nCn + bp-1(bn—¢C
A)Aq=nnz n-1 (Pn-1—Cn-1) B)Aq=nzn n-1 (bn—¢Cn)
c%p-2 + Cn-3 (bp-1— Cn-1) c2p—z + Cn-3 (bp—c¢n)

bnCn + bp—1 (Pn—2— Cn- bp—1€n—2 — DPnCn—
C)Aq=ﬂﬂ ﬂ.l(ﬂ.z '-'1-2) D)Aq= n—-1tn-2 ntn-3
cZy + cp-3 (bn-1— Cn-1) cZpz+ cn—3 (bpn—1— Cn-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 Q)3 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 = cl€l? B) |€| # cl€xl”
B) |€xs1l = cl€l” D) €kl > cl€xl?
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) = 43+ 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 xo = 0 and x1=1.

iii) Determine the Rate of convergence of Regula Falsi method.
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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]
)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 I & II true D) Both I & II are false.

iii) If A is measurable set then the complement A° is......
A) non-measurable  B) measurable O) 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.

ii) 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) 2025-26

- 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) Com}-)act 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 I Tx|| < M for some:

a)M >0 b)M <0 OM=0 d) None

iv) Which theorem ensures that 4 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 ori 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.

1ii) 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— o then show that,
a)Tn+Sn—T+S b) kTn - kT forkinF ¢)TnSn -»TS as n—w
ii) 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

KhEkR
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Vivekanand College Kolhapur (An Empowered Autonomous Institute)
Department of Mathematics
Internal Examination 2025-26
M.Sc.-II (Sem-III)
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.
I) Bvery Maximal antichain is maximum.
II) 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 € 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 homomorphlsm of L onto C, with 1= ¢71(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.
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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 Y5 -f—l; converges on.....
A)lz| £3 B) |z| <1 C) =] D) Whole Compex plane
ii) Consider the following statements:
I) Every Mobius transformation can have atmost 2 fixed points.
) If S(z) = az thenSis inversion.
A) Only I true B) Only Il true C)Both I & Il true D) BothI& Il are false
iif) Consider the power series Ynxo z™ then the radius of convergence of power series

around the origin is....

A) 0 B)1 o D)4
iv) IfSand 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 21 75 73,2, be four distinct points in Co, then show that cross ratio (21,25 23 24 ) 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 fozn-e;—_zdt = 2m 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

Iy Si:;z 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 €112 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) Both I & 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 = {e;, €4, €5, €9, €10}
b) G[U], G[F] and also find their union G[G[U] U G[F]]

where, U = {v,, 13,05} 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.
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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 (2 + r26?) B) T=>m (#? + 26?)
C) T=2m (2 +1r26?) 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)1l B)2 c)3 D)4
iv) If the system is conservative then ....
_ o _ar Sl 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

S alemdn) -

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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Notice
Internal Exam 2025-26
M.Sc. I & II (Sem II & IV)

All the students of M.Sc. 1 & II (Sem II & IV) are hereby informed that your internal
examination of semester VI will be start from 16/03/2026 to 23/02/2026. The examination will
be conducted only once. Attendance is mandatory, and no exceptions will be permitted. The
syllabus, timetable, and pattern of question paper for the Internal will be mentioned as

follows:
M.Sc. 1
Sr. | Name of the Paper Syllabus | Day & Date Time
No.
1 Linear Algebra Unit 1 Monday, 16/03/2026 12:00 PM to 01:00 PM
2 | General Topology Unit 1 Tuesday, 17/03/2026 12:00 PM to 01:00 PM
%, Advance Calculus Unit1 Wednesday, 18/03 /2026 12:00 PM to 01:00 PM
4 | Numerical Analysis — IT | Unit 1 Friday,20/03/2026 12:00 PM to 01:00 PM
|5 | Number Theory Unit1 ™ onday, 23/03/2026 12:00 PM to 01:00 PM
M.Sc. I1
Sr. | Name of the Paper Syllabus | Day & Date Time
No.
[1 Field Theory Unit 1 Monday, 16/03/2026 12:00 PM to 01:00 PM
[2 | Integral Equations Unit 1 Tuesday, 17/03/2026 12:00 PM to 01:00 PM
3 Partial Differential | Unit 1 Wednesday, 18/03/2026 | 12:00 PM to 01:00 PM
equations
4 Combinatorics Unit 1 Friday,20/03 /2026 12:00 PM to 01:00 PM
Question Paper Pattern 20 Marks
Q.1) Select the correct alternative. [04]
4 Mcgs
Q.2) Attempt any one of the following. [08]
2 Questions
Q.3) Attempt any two of the following. [08]
3 Questions

Ares\nocer

(Dr. S. P. Thorat)
HEAD
DEPARTMENT OF MATHEMATICS
YIVEKANAND COLLEGE, KOLHAPUR
(EMPCWERED AUTONORIOUS)
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Vivekanand Co]fege Kolhapur (An Empowered Autonomous Institute)
Department of Mathematics
Internal Examination 2025-26
‘ M.Sc.-1I (Sem-III)
Course Name: Linear Algebra Saurse Code: DICIOMATIL
Day & Date: Monday,16/03/2026 Marks: 20
Time: 12:00PM to 1:00PM

[04]

Q.1. Select the correct alternative from each of the following.

i) Which of the following is not a vector space?

A) C(R) B) R(Q) C) R(R) D) Q(R)

ii) If W={0} then A(W)=....
AP B) 0 Q) w . D)W

iii) Consider the following statements
I) A zero vector is always linearly dependent.
IT) A non-zero vector is not always linearly independent.
A) Only I true B) Only II true
C) Both I and II true D) Both I and II false
iv) A(A(W)) is a subspace of .... )
A)V B) 7 Qv “ D)W
Q.2. Attempt any two of the following. [08]

i) If vy, v,,....v, € V are linearly independent vectors then prove that every element in

their linear span has a unique representation in the form

v, + v, + ..t apv,, @GEF.
ii) If V is finite dxmenswnal vector space then show that, for 0 # v there is element f is

dual space such that f(v) # 0.

iii) If W; and W, be two subspaces of vector space which is finite dimensional then
describe A(W; + W) in terms of A(W;) and A(W,).

Q.3. Attempt any one of the following,. [08]

i) Prove that if T be a homomorphism of T: U - V with W then U is isomorphic to % .Conversely

U is a vector space and W is subspace of U then there exists homomorphism U onto -

ii) If W is finite dimensional subspace of finite dimensional vector space V then show

that dim (%) =dimV —-dimw,

Khkkk



Vivekanand College (An Empowered Autonomous Institute) K
oll
( M.Sec. I (Sem II) Internal Examination 2025-26 ) lapur,

C
| ourse Name : General Topology Subject Code: DSC13MAT22
2 Day and Date: Time: 12:00 to 1:00 PM Total Marks: 20

/g Instruction:

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

Q.1. Select the correct alternative for each of the following. [04]

i) Out of the following ............ defines a topology on X = {a, b}

A) {0,{a}, (b} B) {X, {a}, {b}} C){2, {a}} D) {8,X}
ii)Ina tf’POIOg}G every open set can be expressed as.........
A) }.lmon of. some member of bases B) union of intersection of some member of subbases
C) intersection of bases D) intersection of union of some member of subbase
1i1) A is open if and only if ......
A)A° =X B)4° = ¢ C)A° = A - D) none of these
vi) In.. ... topology every set is closure itself.
A) Discrete B) Indiscrete C) Co-finite D) Co-countable
Q.2. Attempt any two of the following. [08]

1) Define Topology. If X be a non-empty set and T consist {@} and all those subset of X whose complement
is countable T .. = {@,G S X : G€ is countable} .
ii) Define the Limit point. If X ={a, b, ¢} and let T = { @, X, {b}, {b, c} }, A = {b, c} Find the limit point of A.
iii) Define the following terms:
a) Discrete topology ~ b) Indiscrete topology  c) Weaker and stronger topology

Q.3. Attempt any one of the following. - [08]
i) Prove that let X be any non — empty set and B be family of some subset of 7. Then B base
for 7 on X if and only if

a) X=U {B;: B; € B}
b)VBl,BZ € B,Vx € Bl N Bz 333 € B such that x € Bg c Bl n Bz
ii) State and prove the Left ray topology.



Vivekanand College (An Empowered Autonomous Institute), Kolhapur

M.Sc.-I(Sem-II) Internal Examination:2025-26

Subject: Advance Calculus (DSC13MAT23)
Time: 1 hr Total Marks:20 |

[04]

]

} Department of Mathematics
{l

r’

Day &Date: Wednesday,18/03/2026
Q.1. Select the Correct Alternatives.

1) Consider the following statementis
. s 4 3 .
The uniform convergence is sufficient condition for preserving continuity.
rgence is necessary condition for preserving continuity.

I
. The uniform conve
C) Both (1) &(II) True D) Both (I) &(IT) False,

A) Only 1 True. B) Only I True.

N
2) ifg(p.q) = —— then
B) Double limit does not exist

D) Both B) & C)

A) Double limit exists.

C) Both iterated limits exist
3) The series 5, F(iéw_x_ﬁ
A) Converges unifermly on any finite interval if > 1/2
B) Converges uniformly on any finite interval if § < 1/2
< Converges uniformly on any finite interval if f < 1/2
U} Always Divergent.
4)Uniform convergence implies pointwise convergence,

A) Complete statement is true. B} Partial statement is true.

C) Complete statement is false. D) None of these.

Q.2.Attempt any One.
1) Let fo(x) = x € [0,1]
show that £, — fon [6,1] & the convergence is pointwise but still

[0s]

;4
[ fooax = im ! A5t

2) State & Prove Cauchy Condition for uniform convergence.

Q.3.Attempt any Two. [08]

1) With suitable example show that pointwise convergence of sequences of functions need not preserve

continuity.
2)Discuss the existence of two iterated limits & double limit of the sequence g(p, q) = p;fqg pgEL

3)Show that the sequence {f;} of functions converges pointwise but not uniformly

where f,{x) =n%+1 O<x <1,

EE kR



- Vlvck‘lﬂ’“d College Kolhapur (An Empowered Autonomous Institute)
Department of Mathematics

Internal Examination 2025-26

M.Sc.-1 (Sem-II)
Course Code: DSC13MAT?24
Marks: 20

Course Name: Numerical Analysis IT
Pay & Date:Friday,20/03/2026
Time: 12:00PM to 1:00PM

[04]

e ——
Q.1. Select the correct alternative from each of the following
i) The Newton-Cotes formulas are used for
B) Numerical differentiation

A) Solving equations
C©) Numerical integration D) Matrix inversion

ii) The composite trapezoidal rule is
'

L Feodx =2 1F(xo) + f(xa) + 2 Doy F(x0]  where
A)h=b-aqa B) h =22 Ch=n(b-a) D)h=22
1ii) The degree of precision of Slmpson's 1/3ruleis
A)1 B) 2 C)3 D)4
iv) The Lagrange basis polynomial L;(x)satisfies
C)Li(x;)=0 D)Li(x)=1

A) Li(%) =8;;  B)Li(x;) = forall j
Q.2. Attempt any one of the following. [08]

i) Define Interpolating polynomial and Derive Lagrange Linear Interpolation formula.
ii) If £(0) =1, £(1) = 3, £(3) = 55. Find the unique polynomlal of degree 2 or less which

fits the given data using

I) Lagrange interpolation. Find the bound on error.
IT) Newton’s Divided difference interpolation.

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

i) Evaluate [ *e* dx using Simpon’s 1/rd rule with h = 1 and h = -3 Find the bound on the

error and compare with exact solution.
ii) The following data for the function f(x) = x* is given
x  [02 0.3 0.4 |
f(x) |[0.0016 0.0081 0.0256
Find f’(0.4)and f"(0.4) using quadratic interpolation. Compare the reults with exact

solution.
iii) Evaluate the integral [_
with 2,4 subintervals.

2 To. using I)Trapezoidal rule II) Composite Simpon’s Rule



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

Subject: Field Theory (DSC13MAT41)
Time: 1 hr Total Marks:20

Day &Date: Monday,16/03/2026
[04]

Q.1. Select the Correct Alternatives.
1) If p(x) = x? + x + 1 be a polynomial in F[x] & b is root of p(x) then [F(b): F] =
C)3 D) Either A) or B)

A)1 B) 2
2) Every Algebraic extension is finite extension.

A) Complete statement is true. B) Partial statement is true.

C) Complete statement is false. D) None of these.

3)The minimal polynomial of v2 + 5 over Q is

A)x?2 —10x+23 B)x%+10x+23 C)x2—10x—23 D)x*+10x—23

4) The number of proper fields between R &C.

A1 B)2 )3 D) Infinite.
[08]

Q.2.Attempt any One.
1) Let F € L S K be fields if [L: F] is finite & [ K: L] is finite then prove that

[K: F] is finite & [K: F] = [ K: L]. [L: F]
2) Let F € E be fields & u € E be algebraic over F, then prove that there exists a unique

monic irreducible polynomial p(x) € F[x] such that p(u) = 0.
[08]

Q.3.Attempt any Two.
1) Prove that every finite extension is algebraic.
2)Let p(x) be an irreducible poynomial in F[x] then prove that there exist an extension E

of F in which p(x) ha root.
3)Find the number a such that Q(\@, \/a = Q(a).

sededokodekok



Vivekanand College, Kolhapur (An Empowered Autonomous Institute)
M.Sc. I (Semester-IT), Internal Examination 2026-:
Course Name: Number Theory Course Code: 2DSCO3MAT12
Time:12.00 PM — 1.00 PM Total Marks: 20
[04]

Day & Date: Monday,23/03/2026

Q.1. Select correct alternative.
i) Ifged(a,b) = d then (5,3) =----or
a)2 b)1 c3 d) 4
ii) If ged(a, b) = d then ged (2a + b,a+2b) =......
a)lor2 b)2or3 c)lor3 d) None of this
iii) Which of the following Diophantine equation cannot be solved?
a) 18x + 42y = 96 b) 23x + 31y = 105
c) 45x + 27y = 63 d) 7x + 56y = 79
7x + 4y = 100 then general solution is......

iv) (-100, -200) is particular solution of
a)x=—100+4t,y=200—7t b) x = 100 + 4t,y =200+ 7t
c)x =—100—4t,y =200—-7t d) x = —100 + 4t,y = —200 - 7t

Q.2. Attempt any One of the followi::g. ;

i) State and Prove Division Al gorithm.
ii) Prove that every positive integer n > 1 can be expressed as product of primes and this

representation is unique apart from the order in which the factor occurs.

Q.3. Attempt any Two of the following.
i) By using mathematical induction prove that 15/24"~

ii) State and Prove Euclid’s theorem.
iii) Prove that for given integers a and b not both zero there exists integers x and y such that

gcd(a, b) = ax + by.

[08]

[08]




VIVEKANAND COLLEGE, KOLHAPUR (An Empowered Autonomous Institute)
M.SC. Part- 11 (Mathcmatics) Internal examination

Subject: Integral equations
Marks : 20

Date :17/03/2026
(4]

Q. 1] Select the correct alternative for each of thse following
i) The type of integral equation g(s) = f(s)+ 4 fa K(s,-eg_) gl)dt is <=

a) Fredholm integral equation of 1% kind

b) Volterra integral equation of 1% kind .
c) Homogeneous Volterra integral equation of 2" kind

d) Non-homogeneous Volterra integral.equation of 2" kind
ii) The eigen values of non-zero symmetric kernel are -----

“a) real b) zero c) only imaginary d) none of these
iii) If {dy} is orthonormal set, then < ¢, §; > = -—--- for all i.
a) 0 b1 - ©o)-1 d) o
iv) Using Cauchy formula, f: fox y(t)dt? = -----
a) f; y(t)dt b) [Fry(®dt O [y ty@®dt ) [(x—Dy(D)de

Q.2] Attempt any one [08]
i) Prove that the transposed equation Y(s)=f(s)+4 f; K(t, s) P (t)dt

possesses unique solution whenever the integral equation g(s) = f(s) +

A [P K(s,t) g(t)dt does.
ii) Solve the integral equation gis)=1+4 _]’fn eWG— g(t)dt,w # Oisa
parameter, by discussing all possible cases.
[08]

Q.3] Attempt any two

i) Convert the following initial value problem to an integral equation.
y"+y' =0, y1) = 0,y'(1) =1 '

ii) Find the eigen values and eigen functions of the homogeneous integral

equation

1
g(s) = 2 f, (65 — 20)g(6)dt
iii) Convert the following boundary value prob

Ay() =0, y(0)=y()=0,0<x <L o
iv) prove that the eigenfunction g(s) and Y(s) correspor.ldmg to d1st1r{ct
eigenvalues 1; and A, respectively of the hOmogeneous‘J‘ptegral equation and

its transpose are orthogonal.

lem to integral equation y" (x) +

%ok oK



Vi
ivekanand College, Kolhapur (An Empowered Autonomous Institute)

M.Sc. II (Semester-IV) Internal Examination: March 2026
Course Name: Partial Diff i i
: erential Equations Course Cod
: e: DSC13MA
Day & Date: Wednesday, 18/03/2025  Time: 12.00 pm to 01.00 pm Total Mark:;g

Instructions:
1. All questions are compulsory.

2. Figures in right side indicates full marks.
Q.1. Select the correct alternative for each of the following,. [04]
i) The equation xp —yq = Z is ....
A) linear equation B) semi-linear equation
_ C) quasi-linear equation D) non-linear equation
ii) The equation ...... represents the set of all right circular cones with y-axis as the
axis of symmetry.
A) x2 + y? = (z — ¢)’tan’a B) x + z% = (y — ¢)*tan’a
Q) z2 + y? = (x — ¢)*tan’a D) x2 —y? = (z — ¢)*tan’a
iii) The singular integral of the equation z = ax + by + a* + b¥is .......
A) 4z + (x2 — y?)=0 B) z — (x?y*)=0
Q) z— (x2+y»)=0 D) 4z + (x* + y*)=0
iv) The singular integral of the equation z = ax + by + a* + B* 16w
A) 4z + (x* —y*)=0 B) z — (x%*y*)=0
C)z — (x% +y*)=0 D) 4z + (x* + y*)=0
Q.2 Attempt any One of the following. {08}
9®?) _ ( then show

iy ifu(x, y) and v(x, y) be two functions of x and y such thatg—; # 0 if further 2G3)
¢hat 3 a relation F(u, v) = 0 between u and v not involving x and y explicitely
(P, Q, R) is a vector such that X - curlX = 0 and p is an arbitrary differentiable

ii) Prove that if X =
function of (x,y,z) then prove that uX. (curl uX) = 0.
. 108]

Q.3 Attempt any Two of the following.

i) Find the general integral of the equation z(xp — yq) = y? — x?
taking

i) Show that z = ax + by + a* + b? is complete integral of z = px +qy + p?+q* by
gular solution.

A)b =V1—d?,B)b = a.Find the envelope of the subfamily. Further find the sin
he arbitrary constant and functions from

iii) Obtain the partial differential equation by eliminating t

the following relations.
A (x—a)?+(-bP+zi=1 B) F(x +y.x —2) =0
sk



Vivekanand College, Kolhapur (An Empowered Autonomous Institute

M.Sc. II (Semester-IV) Internal Examination: March 2026
Course Name: Combinatorice

Course Code: DSE13MA
Day & Date: Friday, 20/03/2026 ~ Time: 12.00 pm to 01.00 pm Total Marks: 20
Instructions:

i 1. All questions are compulsory,
§ 2. Figures in right side indicates full marks.

Q.1. Select the correct alternative for each of the following,. [04]

i) The number of proper divisors of 1260...
A) 35 B) 30 C) 36 D) 34

ii) The number of arrangements of the letters in the word ‘FAILURE so that vowels are always

come together is...

A) 576 B) 575 C) 570 D) None of these

iii) The number of ways in which 7 boys sit in a round table so that two particular boys may sit
together are...
A) 200 B) 240 C) 120 D) 14

iv) The coefficient of x,x, %x4x5% in the expansion of (x1+x24x3 + x4 + x5)7 is...
A) 340 B) 4320 C) 420 D) 355
Q.2. Attempt any one of the following. [08]

i) Define Ramsey number.

a) Show that R(p q)=R(q p) b) Show that R(2 p)=p

ii) If there are ‘m’ pigeons and ‘n’ pigeonholes then prove that at least one pigeonhole contains

p*1 pigeons where p = lmTl—J Show that 9 colours are used to paint 100 houses then at

least twelve houses will be of same colour.

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

i) In how many ways can one select cricket team of 11 players from 17 players in which only 5
players can bowl if each cricket team of 11 players must include exactly 4 bowlers.
if) Using combinatorial argument prove the following. C(n r) =C(n—=1 )+ C(n—1 r—1)
iii) If 7 points are chosen at random in interior of regular hexagon. Each side of which 2 units

long. Show that at least one pair of points has separation of less than 2 units.

whkkd
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