Date:15/10/2018

Vivekanand College, Kolhapur (Autonomous)
Department of Mathematics
B. Sc. | Sem. | Mathematics
internal Examination 2018-19

All the students of B.Sc. | Mathematics (A and C) are hereby informed that

their theory Internal Examination of Mathematics will be conducted on 26

October, 2018 at 2.00 pm to 3.00 pm. Syllabus for examination will be as

mentioned in following table.

Name of | DSC-1003A-Section-I:  Differential | DSC-1003A-Section-lI: Differential
Paper Calculus-I Calculus-li
Syllabus Unit | Unit | A

*Nature of question paper:-

Q.1) Attempt any two (20 marks)
Q.2) Attempt any two (10 marks)

Venue- Room No. 41

Bu—

(Mr. ?-l ﬁ.APﬂtanka r)

vepartment of Mathematics
Vivekanand College, Kolhapur




Vivekanand College, Kolhapur (Autonomous)
Internal Examination- Oct 2018
Differential Calculus-I and I
Course code :DSC-1003 A

Marks-30
Q.1) Attempt any two of the following. [20]
i) State and Prove Leibnitz’s theorem.
ii) State and prove Cauchy mean Value theorem theorem.
iii) Find the Maclaurin’s series of cos x
Q.2) Attempt any two of the following [10]

i) If y = sin(ax + b) then find y,,.

ii) For f(x) = e* and g(x) = e™*, show that c of CMVT is A.M. between a
and b.

iii) If y = e®* sin bx then find y,,.




Date :06/10/2018

Vivekanand College, Kolhapur (Autonomous)

Department of Mathematics

B. Sc. 1I Sem. III

Internal Examination 2018-19

It is hereby informed that the student of B.Sc. II Sem-III their Internal

Examination, 2018 of mathematics will be held according to the following

order

Unit I1I-

Ordinary simultaneous
differential equations

schedule:
Sr. | Date of Paper Units Time | Room
No. |examination No.
1 16/10/2018 | Section-I Unit III-Extreme Values | 2.00 |41
(Tuesday) | (Differential Calculus) | Unit IV-Vector Calculus
2 Section 11 Unit II- 1 -
(Differential Equation) | Linear Differential
equations of the second 3.00

S

(Prof. S. P. Patankar)
HEAD
Vepariment of Mathematics
Vivekanang College, Kolhapuyr




Nature of question Paper:

Time: 1 Hr. Total Marks: 30
Section-1
Q.1 Attempt any One [10]
1)
2)
Q.2 Attempt any One [05]
1)
2)
Section-I1
Q.1 Attempt any One [10]
1)
2)
Q.2 Attempt any One [05]

1)

2)




Vivekanand College, Kolhapur (Autonomous)

B.Sc. (Part-1I) Semester-1II Internal Examination 2018-2019

MATHEMATICS
Subject Code: Time: 1 Hr.

Date: 16/10/2018 Total Marks: 30

Section-1

Differential calculus
Q.1 Attempt any One
1) Prove that V ['i"ﬂ = _r—2:

2) Find extreme values of function u = 2x* + 5x2 + xy? + y2

Q.2 Attempt any One
1) Prove that stationary value of u = xyz subject to condition x + yt+z=1is ;—?
2) Find unit vector normal to the surface xy®z? = ¢ at point (-1, -1, 2)
Section-I1
Differential equations

Q.1 Attempt any One

dz d T
627y 55y B
1) Solve x i + 3x +ay =

2) Solve by using method of variation of parameter x2y"’ + xy' —y =x3e¥
y

Q.2 Attempt any One

a?y dy
1}Solvex55- (2x — IJE +{x—1)y=0

bdy cdz

adx
2) Solve yz{b—c) ~ zx(c-a) xy(a—b)

[10]

[05]

[10]

[05]



Date:15/10/2018

Vivekanand College, Kolhapur (Autonomous)

Department of Mathematics
B. Sc. I1I Sem. V

Internal Examination 2018-19
All the students of B.Sc. I1I are hereby informed that their Internal Examination

of Mathematics will be conducted from 23" October 2018 to 26" October 2018

at time 3.00- 4.00. Syllabus, timetable and nature of question paper of

examination is given below:

Sr. Name of Paper Units Date
No.
1 Real Analysis UNIT II, III 23/10/2018
2 Modem Algebra UNIT L, 11, 111 24/10/2018
3 Partial Differential UNIT I, 11, II1 25/10/2018
Equations
- Numerical Methods 1 UNIT L II, IIL, IV 26/10/2018
* Nature of question paper:
Time: 1hour Total Marks: 30
Q.1 Attempt any four (16 Marks)
Five questions
Q.2 Attempt any two (14 Marks)

Three questions

Venue: Roome No. 39

S —

(S. P. Patankar)
HEAD

Uepartment of Mathematics
Vivekanand College, Kolhapur




Vivekanand College, Kolhapur (Autonomous)

B.Sc. (Part-III) Semester-V Internal Examination 2018-19

MATHEMATICS

Real Analysis
Subject Code: . = Date: 23/10/2018
Total Marks: 30 Time: 3.00 - 4.00
Q.1 Attempt any four of the following |16]

1) Prove that Cauchy sequence of real number is bounded.

1) Show that series E1T=1:"; diverges.

iii) Show that f(x) = sinx is R — integrable over [0, 7/2].

iv) IfP = {0, 1, 2, 4} is partition of the interval [0, 4] and f(x) = x2. Find
a) norm P b) U(P, f) c)L(P, ) d) UP, H)—-L(P, D)

v) Prove that lim (Wn+1-vn)=0

Q.2. Attempt any two of the following: [14]

n
i) Show that the sequence {(1 + %) }n=1 is convergent.

ii) State and prove Cauchy convergence criterion theorem

i) State and prove Monotone convergence theorem and show that the sequence

1 1 1 .
Sn=——+—+.c....... 7. Y n €N is convergent.




Vivekanand College, Kolhapur (Autonomous)
B.Sc. (Part-11I) Semester-V Internal Examination 2018-19

MATHEMATICS

Modern Algebra
Subject Code: Date: 24/10/2018
Total Marks: 30 Time: 3.00 - 4.00
Q.1 Attempt any four of the following [16]

i) Define kernel of homomorphism 6 where, 8 : G — G'. Show that, 8 is one
to one if and only if ker 8 = {e}.

ii) Define normaliser of element a in group G. Show that, Centre of group G is
subgroup of G.

iii) Prove that, an infinite cyclic group has precisely two generators.

iv) Define cyclic group. Show that, Subgroup of cyclic group is cyclic.

v) Define even permutation, Odd permutation. Find order of f E5;.
where f = (12 5)(6 7)

Q.2. Attempt any two of the following: [14]
i) State and prove Lagrange’s Theorem.

ii) Prove that Infinite cyclic group have exactly two generators
i)If F: R — R’ is onto ring homomorphism then prove that% ~ R’ where A is

kemel of F.




Vivekanand College, Kolhapur (Autonomous)
B.Sc. (Part-IIT) Semester-V Internal Examination 2018-19
MATHEMATICS

Partial Differential Equations

Subject Code: Date: 25/10/2018
Total Marks: 30 Time: 3.00 - 4.00
Q.1 Attempt any four of the following [16]

t) Form partial dif ferential equation from z*(1 + a3) = 8(x + ay + b)*
ii)Find the general solution of z(xp — yq) = y? — x2

tit) Show that thesolution of lagrange's linear equation Pp + Qq =
R is given by F(u,v) = 0 where u(x,y,z) = a,v(x,y,z) =

E _ dy dz

P g

b are solutions of

iv) Show that the equations

f=p*+q"-1=0,g=@*+q*)x—pz=0
are compatible & find one parameter family of solutions

v) Show that Pfaffian PDE'S
(1 +yz)dx + x(z — x)dy — (1 + xy)dz = 0 is integrable & hence

find the corresponding solution

Q.2. Attempt any two of the following: [14]
1) Find the complete integral of

2z +p® + qy + 2y? = 0 by using charpits method
i1) Reduce the equation xu,, — YUy, = 0 into canonical form
i) Show that 2z = (ax + y)* + b is complete integral of
px+qy—q°=0




Vivekanand College, Kolhapur (Autonomous)
B.Sc. (Part-11I) Semester-V Internal Examination 2018-19
MATHEMATICS
Numerical Methods I

Subject Code: Date: 26/10/2018
Total Marks: 30 Time: 3.00 - 4.00
Q. 1 Attempt any four of the following: [16]

1) Find the approximate root of the equation x* — 2x — 5 = 0 by the method of

Regula falsi method upto three places of decimal.

ii) Find the approximate root of the equation cosx — xe* = 0 by the method of

Secant method upto four places of decimal.

iii) Solve the given system of equation by using Gauss — elimination method
2x-3y—4z=11, 9x+ 2y —8z = 1.9, 15x -8y + 6z = 14.7

iv) Solve the given system of equation by using Gauss — Jordan method

3x+ 2y+4z=7 2x+y+z=7 x+3y+5z=2

3. -2 02
v) Find the eigen value and corresponding eigen vector of A = [2 2 D}
LA R

Q.2. Attempt any two of the following: [14]
i) Explain Bisection method for finding an approximate root of non — linear
equation and give it’s graphical representation.
ii) Solve the given system of equation by using Jacobi’s method
3x-6y + 2z = 23, —4x + y-z = -15,x—3y+7z=16
(Do 8 iterations).

iii) Find numerically largest eigen value and it’s corresponding eigen vector for
the given matrix

1 0 -1
II 2 1] starting with [1 0 0]
2 Z 3




Date:15/11/2018

Vivekanand College, Kolhapur (Autonomous)
Department of Mathematics

B. Com. I Sem. I

Internal Examination 2018-19

All the students of B.Com. I Mathematics are hereby informed that their

Internal Examination of Mathematics will be conducted on 26 November, 2018

from 10.00 am to 11.00 am. Syllabus for examination will be as mentioned in

following table.
Name of Paper Topics
Business Mathematics-I Unit |

GEC-1045A

Arithmetic Progration And Geometric Progration

Unit 2

Compound Interest, Ratio, Percentage. Proportion and
Parinership

Venue- Room No. 41

OQps —

Mr. S. P. Patankar
HEAD
Department of Mathematics
Vivekanand College, Kolhapur




Nature of question Paper

Time: 1 Hr. Total Marks: 30

Q.1) Attempt any two [20]
1)
2)
3)
Q.2) Attempt any two [10]
1)
2)
3)
s —
__.:-""--'—'
Mr. S. P. Patankar
HEAD

Uepartment of Mathem
. atics
Vivekanand Cotlege, Kolhapyr

:




Vivekanand College, Kolhapur (Autonomous)
B.Com. (Part-I) Semester-I
Internal Examination
Business Mathematics Paper- 1

Time: 1 Hr. Total Marks: 30

Q.1) Attempt any two [20]

1) Explain the following terms
(a) Simple interest (b) Compound Interest (c) Direct Proportion
(d) Inverse Proportion (e) Arithmetic and Geometric Mean

2) If 75 persons can perform a piece of work in 12 days of 10 hours, How many persons
could perform a piece of work twice as large in half the number of days, working 8 hours
daily?

3) Find the sum of =, 1,/3...
Q.2) Attempt any two [10]

1) Find the sum of 7 + 77 + 777 + 7777 +...to n terms

2) If for a geometric progression (G.P.)r = 2, tg = 128 find a and S5

3) A sum of Rs. 7000 amounts to Rs. 11500 in a certain period. If the rate of simple
interest is 6 % p.a. find the period.

ek




Date-04/03/2019

Vivekanand College, Kolhapur (Autonomous)
Department of Mathematics
B. Sc. | Sem. Il Mathematics
Theory Internal Examination 2018-19

All the students of B.Sc. | Mathematics (A and C) are hereby informed that

their theory Internal Examination of Mathematics will be conducted on 16t

March, 2019 at 2.00 pm to 3.00 pm. Syllabus for examination will be as

mentioned in following table.

Name of | DSC-1003B-Section-l:  Differential | DSC-1003B-Section-lI: Differential
Paper Equations-I Equations-li
Syllabus Unit | Unit |

*Nature of question paper:-

Q.1) Attempt any two (20 marks)
Q.2) Attempt any two (10 marks)

Venue:- Room No. 41

—

(Mr.s. E?E'igﬁkar)

vepartment of Mathematy
Vivekanand College, Kaﬂlapc:r




Vivekanand College, Kolhapur (Autonomous)
Internal Examination- March 2019
Differential Equations-l and Il
Course code :DSC-1003B

Q.1) Attempt any two of the following. [20]
i) State and prove Necessary and sufficient condition for differential equation
Mdx +Ndy=0 to be exact.

ii) Define Clairaut’s equation and explain the method of solving it. Hence solve
sinpx cosy = cospx siny +p
iii) Explain method of variation of parameters.

Q.2) Attempt any two of the following [10]
3 dy 2x __ Cosx
i) Solve Feir fr
i) Solve (x* —4xy—2y")dx+(y* —dxy—2x")dy =0
iii) Solve the second order differential equation y" — 9y’ + 20y = 0.
iv) Solve (D? — 5D + 6)y = %




Date:01/04/2019

Vivekanand College, Kolhapur (Autonomous)

Department of Mathematics

B. Sc. I1 Sem. IV

Internal Examination 2018-19

It is hereby informed that the student of B.Sc. II Sem-IV their Internal
Examination, 2019 of mathematics will be held according to the following

schedule:
Sr. No. | Date of Paper Units Time | Room
examination No.
1 08/04/2019 | Section-I Unit II- 12.30 | 33
(Monday) (Integral Multiple
Calculus) integral -
Unit I1I-
Fourier series 1.30
2 Section 11 Unit-IV
(Discrete Graph theory
mathematics)

Bt —

(Prof. S. P. Patankar)
HEAD

!Jepartment of Mathematics
Vivekanand College, Kolhapuyr



Time: 1 Hr.

Q.1 Attempt any One
)
2)
Q.2 Attempt any One
D

2)

Q.1 Attempt any One
1)
2)
Q.2 Attempt any One
1)

2)

Nature of question Paper:

Section-1

Section-I1

Total Marks: 30

[10]

[05]

[10]

[05]



Vivekanand College, Kolhapur (Autonomous)
B.Sc. (Part-II) Semester-IV Internal Examination 2018-2019

MATHEMATICS
Subject Code: Time: 1 Hr.
Date: 08 /04 /2019 Total Marks: 30
Section-I
Integral Calculus
Q.1 Attempt any One [10]

1) Derive the Euler’s formulae for the Fourier series of the function f(x) in the
interval ¢ < x < ¢ + 2m given by f(x) = %-{- Yne1(a, cos nx + b, sin nx).

X cosydxdy

0 Jla—x)(a-y)

Q.2 Attempt any One [05]

1) Evaluate fnl f. W dy dx

0 1+x2yp2
2) If f (x) = x* then find Fourier coefficient b,, in the interval (0,2m)
Section-II
Discrete mathematics
Q.1 Attempt any One [10]
1) a) Define (i) Adjacency matrix

2) Evaluate by changing the order of integration £

(ii) Incidency matrix
b) Prove that the maximum number of edges in a graph consisting of n vertices

. n(n—1
e i
2

2) a) State and prove Hand-Shaking lemma
b) Draw the 4-regular graph.
Q.2 Attempt any One [05]
1) Draw the graph
(@) Krs  (b) K35
2) Show that following pair of graphs are isomorphic.

Vv, hal v Wy g Loy,
)
3 o
€y e5 %2 ¢
L% ]
My €5 Y3 "'-"(1 L 3




Date:05/04/2019

Vivekanand College, Kolhapur (Autonomous)
Department of Mathematics

B. Sc. III Sem. VI

Internal Examination 2018-19
All the students of B.Sc. III are hereby informed that their Internal Examination

of Mathematics will be conducted from 15 April 2019. Syllabus and timetable

and nature of question paper of examination is given below:

Sr. Name of Paper Units Date Time
No.
1 Metric Space UNITIL I | 15/04/2019 | 3.00 -4.00
2 | Linear Algebra UNIT L I1, I1I | 16/04/2019 | 3.00 -4.00
3 Complex analysis UNIT L II, IIT | 18/04/2019 3.00 -4.00
4 Numerical Methods IT | UNIT I, 11, 20/04/2019  [3.00 -4.00 |
1L, IV
* Nature of question paper:
Time: 1hour Total Marks: 30
Q.1 Attempt any four (16 Marks)
Five questions
Q.2 Attempt any two (14 Marks)

Three questions

Venue: Roome No. 39

oo

(S. P. Patankar)
HEAD

Uepartment of Mathematyes
Vivekanand College, Kolhapyr



Vivekanand College, Kolhapur (Autonomous)
B.Sc. (Part-1IT) Semester-Vilnternal Examination 2018-19

MATHEMATICS

Metric Space
Subject Code: Date: 15/04/2019
Total Marks: 30 Time: 3.00 - 4.00
Q.1 Attempt any four of the following [16]

i) Show that the mapping d : R? = R? defined by d (x, y) =
max (|x; — 1|, |x; — ¥2|) where x = (x;,x,), ¥ = (¥, ¥,) is metric on R2
ii) Prove that continuous image of connected set is connected
iii) Define the following terms
a) Cluster point b) exterior point
¢) Adherent point d) Interior point

iv) If d is a metric for non-empty set X and d, (x,y) = 2d(x, y) then show that
d, is also metric defined on X

v) Prove that in a metric space, every closed sphere is closed.
Q.2 Attempt any two of the following [14]

1) Prove that if T is a contraction mapping on a complete metric space (X, d)
then there exist a unique point x in X such that T(x) = x.

it) Prove that any closed interval [ a, b] is compact subset of R.

iii) Prove that A mapping f: X - Y is continuous on X iff £ ~1(G) is open in X

for all open subsets of Y.




Vivekanand College, Kolhapur (Autonomous)

B.Sc. (Part-IIT) Semester-VI Internal Examination 2018-19

MATHEMATICS
Linear Algebra
Subject Code: Date: 16/04/2019
Total Marks: 30 Time: 3.00 - 4.00
Q.1 Attempt any four of the following [16]

i) A nonempty subset W of vector space V(F) is subspace of V
iff ax + by €EWfora,bEF,x,yEW

i)S={(1,1,2),(1,2,5)(5,3,4)}, Find whether S is linearly independent or linearly
dependent.

iii) Define Inner product space, Euclidian Space, Unitary Space, Norm of
Vector.

iv) Let V be an IPS then prove that || x+y|| < Hx]] + [yl

v) Define Characteristic values of matrix, Characteristic equation of matrix.

0 —3]

Find Characteristic values of A = [3 0

Q.2 Attempt any two of the following [14]

i) Define Linear span of nonempty subset of Finite dimensional vector space
V(F). Suppose § is finite subset of vector space V(F) such that L(S) = V. then
their exist subset of S which is basis of V

ii) State and prove Rank - Nullity Theorem

iii) State and prove Cauchy-Schwartz Inequality.




Vivekanand College, Kolhapur (Autonomous)
B.Sc. (Part-111) Semester-VI Internal Examination 2018-19

MATHEMATICS

Complex Analysis
Subject Code: Date: 18/04/2019
Total Marks: 30 Time: 3.00 - 4.00
Q.1 Attempt any four of the following [16]

1) Evaluate fﬂui(x — ¥ + ix*)dz along the path fromz = 0toz = 1 +i.

o ; : +oo  x%dx n
ii) Prove that by using Contour integral [~ Pore e

iii) Find the analytic function whose imaginary part is v(x,y) = cos x cosh y.

; 5 . < 2 gl &,
iv) Find the residue of f(z) = e atz=1,-2.
v) Obtain Laurent series for f(z) = e for region 1 < |z| <3

Q.2 Attempt any two of the following [14]
i) Define analytic function. If f(z) = u + iv is an analytic function and z = rei®

where u,v, 1,0 are all real, show that the Cauchy-Riemann equations are

E_lc’.‘v av 1 du

ar  rae’'ar  rae
i) If f(z) is analytic in a domain D then f(z) has at any pointz = a of D,

derivatives of all orders are again analytic functions in D. Then prove that
1

! f : ; ;
f'(a) = i: fc(?_-g%;dz where C is any closed Contour in D surrounding

the point z = a.

iii) state and prove Cauchy’s Residue Theorem




B.Sc. (Part-III) Semester-VI Internal Examination 2018-19

Vivekanand College, Kolhapur (Autonomous)

Subject Code:
Total Marks: 30

MATHEMATICS
Numerical Methods 11

Q.1 Attempt any four of the following

Date: 20/04/2019
Time: 3.00 - 4.00

i) Show thata) V= AE™',b) (1 +A)(1— V) =1

ii) Find f’(x) at x = 3.5 by using Newton’s divided difference formula for the
following table

[16]

X

0

1

2

3

¥

0

1

8

27

|
J

iii) Using Euler’s method, solve z—i
¥(0) = 1.2 and find y at x = 0.8(take h = 0.4)

iv) Solve z—i +y = 0 using R-K method of second order under the boundary

2
;—y for given boundary condition

condition y(0) = 1 and find y at x = 0.1, 0.2. (take h = 0.1)

: i
v) Evaluate the integration [

subdivisions.
Q.2 Attempt any two questions
1) Derive the relation between operator E™* and V and find the values of y at x =
0.25 and x = 0.35 from the following data

o3
1+x2

dx using Simpson’s 3/8 rule with 6

[14]

X

0.1

0.2

0.3

0.4

0.5

g

1.40

1.56

1.76

2.00

2.28

2
i) Derive the formula for g—i =% by using Newton’s backward interpolation.

. . dy d?y i1 -
Find -~ and ——7 atx =3 from the following data
X 3 32 3.4 3.6 3.8 40 |
y -14 -10.032 | -5296 | -0256 | 6.672 |
iii) Evaluate [ lj; by a) Trapezoidal rule and b) Simpson’s 1/3 rule take

n==~6




Date-01/04/2019
Vivekanand College, Kolhapur (Autonomous)
Department of Mathematics
B. Com. I Sem. II Mathematics
Internal Examination 2018-19

All the students of B.Com. 1 Mathematics are hereby informed that their
theory Internal Examination of Mathematics will be conducted on 8™ April, 2019
from 10.00 am to 11.00 am. Syllabus for examination will be as mentioned in

following table.

Name of Paper Topics

Business Mathematics-I1 Unit 3:

GEC-1045B Differentiation
Unit 4:

Application of derivatives

Venue:- Room No. 41

Aot —

Mr. S. P. Patankar
HEAD
vepartment of Mathematics
Vivekanand Cotllege. Kolhapur




Nature of question Paper

Time: 1 Hr. Total Marks: 30

Q.1) Attempt any two [20]
1)
2)
3)

Q.2) Attempt any two [10]

1)

3)

Mr. S. P Pﬁa:kar
HEAD
Department of Mathematcs
Vivekanand College, Kolhapy-




Vivekanand College, Kolhapur (Autonomous)
B.Com. (Part-I) Semester-II

Internal Examination
Business Mathematics Paper- I1

Time: 1 Hr. Total Marks: 30
Q.1) Attempt any two [20]
1) Ify = 2x* — 9x% + 12x + 5, find x when % = 0. Also find the signs of
the second order derivatives of these values of x.
2) Ify = x* + log, e, find 2
3) The expression 0 = 40F + 3F? — %3 shows how total output O varies with input F.

a) Give an algebraic expression for the average product and marginal
product,

b) Find the values of F and O for which total output is at maxima.
¢) Find the maximum value of the marginal product.
d) When do diminishing returns set in?

Q.2) Attempt any two [10]

1) Find 2 if x = at?, y = 2at.

2) Find the maximum and minimum of the function y = x* — 8x3 + 16x2 + 3

3) Prove that if y = x™ then :—i =n-x"!

*kE
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