“Fducation for Knowledge, Science, and € altare™
- Shikshanmaharshi Dr. Bapuji Salunkhe (B

Shri Swami Vivekanand Shikshan Sanstha’s

Vivekanand College, Kolhapur

(Empowered Autonomous)

DEPARTMENT OF MATHEMATICS

Date : 17/ 09/2024

B. Sc. I Sem. 1
Internal Examination 2024-25

All the students of B.Sc. I are hereby informed that their Internal Examination of
Mathematics will be conducted from 27 September, 2024 to 28"Sepiemter 2024 in
Room No. 41. The examination will be conducted only one time, students are directed to
attend the examination without fail. Syllabus and schedule for examination will be as
mentioned in following table.

Sr. No. | Date Name of Paper | Units
1 27" September, 2024 Basic Algebra Unit I:- Algebra Of Complex Numbers
Time: 2.30 pm to 3.30 pm | (DSCO3MATI11) | Unit II:- Matrices (Except system of equations)
2 28™ September, 2024 Calculus Unit I:- Differentiation (Upto Leibnitz’s

Time: 2.30 pm to 3.30 pm

(DSC03MAT12)

theorem and it’s examples)
Unit 1I:- Mean Value Theorems and
Indeterminate forms (Indeterminate forms)

Time:-1 Hours

Nature of question paper

QQ.1) Select the correct alternative.

i)

ii)

iii)

iv)

Q.2) Attempt any One.
i)

i)

Q.3) Attempt any Two.
i)

i)

iii)

Total Marks:20
[04]

[08]

[08]




VIVEKANAND COLLEGE, KOLHAPUR (EMPOWERED AUTONOMOUS)

B.Sc. Part- I (Mathematics) (Sem-I) Internal Examination: September 2024

Subject : Basic Algebra (DSCO3MATI1I) Day and Date : Friday, 27" September 2024
Marks : 20 Time : 02:30 PM -03:30 PM
Q.1. Select the correct alternative of the following. [04]
1. A square matrix A = [a;;] in which __, is called upper triangular matrix.

A)a;;=0fori>j B)a;=0"forj>i Cla;;=0fori=j D)a;;=0fori=#j

2.1f ay, az, ay.... a, are eigen values of A then the eigenvalues of kA~ are

A) a,, a,, az....a, B)0,0,...0 C) kay.ka,, ka;.... ka,, D)
3. For any two complex numbers z; and z,, the value of Arg(®}) =
%2

A)Argz; + Argz, B)Argz, —Argz, C)Argz, = Arg z,

(cos8 +ising)”
“(cos® 4ising)s = ——

A) (cos68 +isin60) B) (cos50 + isin50) C) (cos50 — isin 58) D) (cos 66 — isin68)
Q.2. Attempt any one of the following. [08]
1. State and prove De Moivre’s Theorem.

2. Find all the eigenvalues and eigenvectors of the following matrix.
2 2
A=ly 3]
Q.3. Attempt any two of the following. [08]

1. Find all values of (V3 + 1]é
2. If A is any square matrix then prove that
i) A+ A’ is a symmetric matrix.
i) A — A’ is a skew- symmetric matrix.
iii) A can be uniquely expressed as sum of symmetric and skew-symmetric matrix.

3. If w is primitive 5" root of unity, then show that (1 — w)(1 — w?)(1 — w?)(1 — w*i =5,



Vivekanand college (Empowered Autonomous) Kolhapur
Department of Mathematics
B.5c. I (Sem I) Internal Examination :2024-2025

Subject code: Calculus (DSCO3MATI2) Day and Date: Saturday,28th September2024
Total marks: 20 Time: 2.30pm -3.30pm
Q1. Select the correct alternative. (04)
(1) Evaluate. lim “—
x=0 X
(a)0 (®)1 (©)loga (d)a
(2) Evaluate lim 2%
x=0 X
(2) 0 (b)1 (€)-1 (d)2
(3)Ify =(ax + b)™ theny, = 0if
(@m=n (bym<n (cgm>n (dym=#n
(4) If y =e?* then y, if
(a) 2"e?* (b) 2"e* (c) 2 e** (d) n?e*
Q2. Attempt any one. (08)

(1) State and prove Leibnitz's Theorem.
asinZx-btanx =

(2) Find a, b such that lim =
x—=0 x

Q3. Attempt any two. (08)
(1) State and prove L-Hospital Rule.

: 11 *
(2) Evaluate. lim (1+3) .

(3) If y =—=— then find y,

1+3x+2x%
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Vivekanand college (Empowered Autonomous) Kolhapur

Department of Mathematics
B.Sc. I (Sem I) Internal Examination :2024-2025
Subject code: Calculus (DSCO3MATI12) Day and Date: Saturday,28% September2024
Total marks: 20 Time: 2.30pm -3.30pm
Q1. Select the correct alternative. (04)
(1) Evaluate. lim =2
x=0) X
(@) 0 (b)1 (c)loga (d)a
(2) Evaluate lim ==
=0 X
(a) 0 (b)1 (c)-1 (d) 2
(3) Ify =(ax + b)™ theny, = 0if
(@ym=n (p)m<n (cjm>n (djm=#n
(4) If y =e?* then y, if
(a) 2"e?* (b) 2%e* (c) 2 e** (d) n®e*
Q2. Attempt any one. (08)

(1) State and prove Leibnitz's Theorem.

(2) Find a, b such that Jlrir:?. e

xﬂ-

i A

Q3. Attempt any two. (08)
(1) State and prove L-Hospital Rule.

k ™
(2) Evaluate. ,It‘_r,ﬂ (1 + ;) .

(3) If y =————; then find ,



“*Fducation for Koow ledge, Sciencoe, and Caliore™
- Shikshanmaharshi IPr. Bapuji Sslunkhe

Shri Swami Vivekanand Shikshan Sanstha’s

Vivekanand College, Kolhapur

(Empowered Autonomous)

DEPARTMENT OF MATHEMATICS

B. Se. I1 Sem. 111
Internal Examination 2024-25

Date : 17/09/2024

All the students of B.Sc. II (Major) are hereby informed that their Internal Examination
of Mathematics will be conducted from 23™ September, 2024 to 24" September, 2024
in Room No. 513. The examination will be conducted only one time, students are directed
to attend the examination without fail. Syllabus and schedule for examination will be as

mentioned in following table.

Sr. No. | Date Name of Paper | Units
1 23" September, 2024 Multivariable UnitI :- Jacobian
Time: 11.30 am to 12.30 pm Calculus Unit III:- Vector Differential Calculus
(DSCO3MAT31)
2 24" September, 2024 Integral Unit | :- Beta and Gamma Functions
Time: 11.30 am to 12.30 pm Calculus Unit I :- Differentiation under
(DSCO3MAT32) Integral Sign and error function

Time:-1 Hours

().1) Select the correct alternative.

i)

i)
iii)
iv)

Q.2) Attempt any One.

i)
i)

Q.3) Attempt any Two.

i)
ii)

iii)

Nature of question paper

Total Marks:20

[04]

[08]

[08]

(Prof. S_P. Thorat)



“Education for Kaowledge, Scieace, and Cultare™

Shri Swami Vivekanand Shikshan Sanstha’s
Vivekanand College, Kolhapur

(Empowered Autonomous)

- Shikshanmaharshi P'r. Bapaji Salunkhe

DEPARTMENT OF MATHEMATICS

Date : 17/ 09/2024

B. Sc. II Sem. III

Internal Examination 2024-25

All the students of B.Sc. II (Minor) are hereby informed that their Internal Examination
of Mathematics will be conducted from 23" September, 2024 to 24" Septembg2024 in
Room No. 513. The examination will be conducted only one time, students are directed to
attend the examination without fail. Syllabus and schedule for examination will be as

mentioned in following table.

Sr. No. | Date Name of Paper Units
| 23" September, 2024 Calculus of Multiple | Unit 1 :- Jacobian
Time: 2.30 pm to 3.30 pm | Variables Unit I11:- Vector Differential Calculus

(MINO3MAT31)

24" September, 2024
Time: 2.30 pm to 3.30 pm

Calculus of Integrable | Unitl :- Beta and Gamma Functions
functions Unit [11:- Multiple Integral
(MINO3MAT32)

Nature of question paper

Time:-1 Hours Total Marks:20
Q.1) Select the correct alternative. [04]
i)
i)
iii)
iv)
Q.2) Attempt any One. [08]
i)
ii)
Q.3) Attempt any Two. [08]
i)
iii)
iii)
/%\ﬂ\nnf
(Prof. S, P. Thorat)
HEAD
DEPARTMENT OF MATHEMATICS
VIVEKANAND COLLEGE, KOLHAPUR

(EMPOWERED AUTONOMON'S)




Vivekanand College, Kolhapur (Empowered Autonomous)
B.Sc. II (Sem-11I) (Major) Internal Examination 2024-25

Multivariable Calculus
{Course Code: DSCO3MAT31)
Date: 23/09/2024 Time: 1 Hr. Total Marks: 20
Q. 1 Select the correct alternative, |04]
i = = rgi d(xy) 3(r.8) _
i) If x = rcosf, y = rsinf then Ao Iy —
A)r? B) r )1 D)0
dlxy) _
it) If u = sinficosp and v = sinfising then —=— 2og) —
A)sinf B)cosgp C) sinfcosd D) singcosg
iii) If 7= xi 4 yj + zk then grad(r) =
A= B) < C)r D) 7
iv) If f is a constant vector, then.... B B
A)divf = 0 and curlf #0 B) divf + 0 and curlf + 0
C) divf = 0 and curlf =0 D) divf # 0 and curlf =0
Q.2 Attempt any One. [08]

dlpg) _ dp4g) dur)
dxy)  @uw) dxy)”
ii) a) Find the directional derivative of x* + y* + 22 at (1, 2, 3) in the direction of 3] + 4k.
b) Find i) V2 log(x* + y*)
Q.3 Attempt any Two. [08]

)lfu=3x+2y~z,v=x~2y+2,w=x+2y 2z then find 52523,

i} If T is position vector of point (x, y, ) and r is |F| then, prove that
divr"r)=(n+3)r"
iif) If v = 2% — 3yzj + xz%k and @ = 2z — x3y find v- V@ at (1,—-1,1)

ke e Fddr i i A ek b e e A A ke AR e Ak Ak ke ke bk Ak ek

i) If p, g are functions of u, v and u, v are functions of x, y then show that




Vivekanand college (Empowered Autonomous) Kolhapur

Integral Calculus

B.Sc. II (Sem III) Internal Examination :2024-2025
Subject code: DSCO3MAT32 Day and Date: Saturday,24'h september2024
Total marks: 20 Time: 2.30pm -3.30pm
Q1. Select the correct alternative. (4)
(1) value of erf(c0) = ___
(a) 0 ()1 (©2 (d)
(2)If f(a) = J'ulsin% dx then f'(a) = ___
(a) sina (b) cosa (c) m: - (d) 5%5
(B)r5=__.
(a) 5! (b) 6! (o)1 (d) 24
@Tm+1)=_.
(a) nI'n (b) n! (c)(n+1)! (d) both (a) and (b)
Q2. Attempt any one. (8)
(1) Prove that || ' x™(log x)" dxﬁﬁ I'(n 4+ 1) .hence solve j'; (xlogx)* dx
(2) Prove that [ =>—== ‘""(“M':’; dx == log (1 +a).
Q3. Attempt any two. (8)

(1) Evaluate j':u e~*" dx

(2) Compute erf(0.3) correct to three decimal places.
oo x®

(3) Evaluate [~ = d



Vivekanand College, Kolhapur (Empowered Autonomous)
B.Sc. II (Sem-1II) (Minor) Internal Examination 2024-25

Calculus Of Multiple Variables
(Course Code: MINO3MAT31)
Date: 23/09/2024 Time: 1 Hr. Total Marks: 20
Q. 1 Select the correct alternative. [o4]
i) If x = rsind,y = rcos6 then ﬁj—gﬁ% =
A)r B) r? C)o D)1
ﬂ}lfuzxz_yzlu:x}r then‘rz{r::":; = s
A) x* — y? B) x% + y* Q)2 (x% + ¥ D)1
iii) If @ = e™ then, V@ =... _ _
A) 2e"F B)e™-= C)2e" = D) 2e™ -7
iv) curl (grad @) =...
A)D B) 7 O)r D)1
Q.2 Attempt any One. [o8]

; : . d(pg) _ pq) 3(uv)
i) If p, q are functions of u, ¥ and u, v are functions of x, y then show that e I e

ii) a) Find the directional derivative of @(x,y,2) = xy + 4z + 2x in the direction of i + 2j + 2k at (1,2,0)

b) If @ is constant vector then prove that curl (¥ x @) = —2a
Q.3 Attempt any Two. [08]

Dfx=u—v+w, y=u?—v2-w? z=u®+v then find 2Z2=

’ - A(uzw)’
ii) If f = (x +y + 1)i + | + (—x — y)k then prove that f - curl f = 0.
iii) If f = x?yi + y?zj + z?xk then find div (f) at point (1,-1,1)



Vivekanand college (Empowered Autonomous) Kolhapur
Calculus of Integrable Functions
B.Sc. II (Sem III) Internal Examination :2024-2025

Subject code: MINO3MAT32
Total marks: 20

Q1. Select the correct alternative.

(1) Evaluate f; _,l: xydx dy

(a) = ) >

(2) Evaluate f; J":;E2 e¥/* dy dx
@3 ®

(3) 'n=

(a) n! (b) (n—1)!
(4) f, x™(logx)" dx =
@ T +1)  (b) T
Q2. Attempt any one

Day and Date: Tuesday,24» september2024
Time: 2.00pm -1.00pm

(1) Change of order of integration and Evaluate | ; In o PP e

(E}vaeﬂlatf xMe 0" dy = "‘"‘-:Ff

Q3. Attempt any two.
1 174
(1) Evaluate [ x*log [;] dx.

(2) Evaluate [T 2d6 j“‘”"‘“” rdr f; (1
1
(3) show that _[ﬂ dy fu (H}_}s x| dx _I'ﬂ

col.;a ) dz.

dy.

(r+:|r'}3

(4)
©3 @2
©3 @3
(c)(m+1)! (d) n{n+1)!
(O e T(n + 1) (d) (::3::; I(n+1)
(8)
yelx dy
I ™2 hence solve _fﬂm x7e 2 dx,
(8)



“Education For Kaowbedge, Scirnce, and O oltae™ -

- Shikahanmabarshi Dr. Bapuji Salookbe S - :

Shri Swami Vivekanand Shikshan Sanstha's AR S
Vivekanand College, Kolhapur 0 c

(Empowered Autonomous)

DEPARTMENT OF MATHEMATICS
Date : 17/ 09/2024

B. Se. Il Sem. V
Internal Examination 2024-25

All the students of B.Sc. III are hereby informed that their Internal Examination of
Mathematics will be conducted from 24'"" September, 2024 to 27" September, 2024.
The examination will be conducted only one time, students are directed to attend the
examination without fail. Syllabus and schedule for examination will be as mentioned
in following table.

Sr. No. Name of Paper Units
I Real Analysis (DSE-1003E1) Unit I :- Sequences Of Real Numbers
Date: 24" September, 2024 Unit I1 :- Series Of real Numbers

Time: 12.30 pm to 1.30 pm

2 Modern Algebra (DSE-1003E2) | Unitl :- Groups
Date: 25™ September, 2024
Time: 1.30 pm to 2.30 pm

3 Partial Differential Equation Unit I :- Partial Differential Equations

(DSE-1003E3) Unit Il :- Non-Linear Partial Differential Equations
Date: 26" September, 2024
Time: 12.30 pm to 1.30 pm

4 Numerical Methods Unit 1 :- Numerical Interpolation
(DSE-1003E4) (For unequal interval)
Date: 27" September, 2024 Unit 11 :- Numerical Interpolation
Time: 11.30 pm to 12.30 pm (For equal interval)
Nature Of Question Paper
Time:1 Hour Marks: 30
Q.1) Choose the correct alternative |06]
i)
ii)
i
iv)
v)
vi)
Q.2) Attempt any Two [16]
i)
i)
iii)
Q.3) Attempt any Two [08]
i)
ii)

iii) /E/\ :j\,\,:o;r
(Prof.S- ¥ Thorat)

HEAD
DEPARTMENT OF MATHEMATILS
VIVEKANAND COLLEGE, KOLHAP: i

(EMPOWERED AUTONOMOUS!



VIVEKANAND COLLEGE, KOLHAPUR (EMPOWERED AUTONOMOUS)
B.Sc. Part- ITI (Mathematics) (Sem-V) Internal Examination: September 2024

Subject : Real Analysis (DSE1003 E1) Day and Date : Tuesday, 24" September 2024
Marks : 30 Time : 12:30 PM - 01:30 PM
Q.1. Select the correct alternative of the following. [06]
I. The statement “A bounded sequence of real number has a convergent subsequence.” is called
A) Monotone Convergence theorem , vBT Bolzano Weierstrass theorem
C) Cauchy’s theorem D) Density theorem
2. If {sp)n=1 is Cauchy sequence then {5, }y=, is ____ sequence.
A) Bounded B) Convergent C) Divergent \BJ Both A and B
3. The series 2;‘;1'—1 R
A Diverges B) Oscillates C) Converges D) Bounded
M . R 1 1
4. The series G e T COnverge to
A) 0 Bl C) -1 D) 2
3. The supremum and infimum value of set {(—1)™:n € N} is.............respectively
A)0, 32 B) 0, 1 €51, 1 D)-1, 32
6. If Yn=1a, convergent series then lima, =
Ti—+c0
/1( 10 B)1 C)2 D)3
Q.2. Attempt any two of the following. [16]

1. Foreachn € N let I, = [a,, b,] be a non-empty closed bounded interval of real numbers such that
iohL5hK..21; D Ingy . And l&‘l_|5nm|‘:!;u,, — a,) =0 then prove that, (=, I, contains precisely one point.
2. If {a,}5=4 is a sequence of positive numbers such that
a)a; = a, > az ... = a, = --and
b) limay, =0

Then prove that the alternating series ¥neq(—1)"a, converges.
3. Prove that, A non-decreasing sequence which is bounded above is convergent.
Q.3. Attempt any two of the following. [08]

I. If {sp}n=1 is Cauchy sequence then prove that {s,)%., is bounded sequence.
2. Find for what values of x does the ¥, ;1; converges.

1 1
3. Find ]l]’n m‘f"m —;_E...-i-m,



Vivekanand College, Kolhapur (Empowered Autonomous)
B.Sc. (Part-11I) Semester-V Internal Examination, September 2024

MATHEMATICS
Modern Algebra
Subject Code: DSC-1003E2 Time: 01:50-02:30PM
Date: 25/09/2024 Total Marks: 30
Q. 1 Select the correct alternative for each of the following: [06]
i] If O(G)=150 and O(H)=25 then [G : H]=......
a] 5 b] 6 c]7 d] 8
ii) <R ,o > where ¢ isusual multiplication is.....
a] Group b] Abelian group c] Not a group d] Quotient group of Z
iii] Identity permutation is ....
a] Always even  b] Always odd ¢] Maybe even d] Maybe odd.
iv] With usual notation, In Z7, Order of 3 [O(3)] is ...
a] 4 b] 5 c]7 d]9
v] Number of Permutation defined on set S having *n” elements is....
ajn b] n-1 c]n! d] (n—1)!

vi] I) Cyeclic group is always abelian. 1I) Abelian group is always cyclic. Then
a] Only ITis true. b] Both 1 and Il are true  ¢] Both I and II are false d] 1 is true and 11 is false
Q.2. Attempt any Two of the following: [16]
i] Define generator of a cyclic group. Prove that order of cyclic group is equal to order of it’s generator.
ii] Prove that non-empty subset H of group G is subgroup of G if and only if for a, b € H thenab™ e H
iii] State and prove Lagrange’s theorem.
(Q.3. Attempt any Two of the following: [08]
i] In a group G show that inverse of an element is unique.
ii] Define normaliser of element a in group G. Show that, Centre of group G is subgroup of G.
iii] Define permutation,Even,Odd permutation. Express f= (12 3 4 5)(1 2 3)(4 5) in product of transpositions.
iv] Define cvclic eroun. Show that. Suberoun of cvelic groun is evelic.



VIVEKANAND COLLEGE, KOLHAPUR (EMPOWERED AUTONOMOUS)
B.Sc. lII (Sem v) Internal Examination: 2024-2025
Partial Differential Equation

Subject code: DSE1003E3 Day and Date: Thursaday,26'" September 2024
Total - 30 marks Time: 12.30pm -1.30pm
Q. Select the correct Alternative. (6]

(1) The order and degree of the partial differential equation (:—i}z + :—:: = 2.1:(:—2_') respectively are__
a)2,1 b) 3,1
)12 d) 1,3
(2) The equation B, + @, = R is known as...
a) Charpit's equation  b) Bernoulli's equation ¢) Clairaut's equation d) Lagrange's equation
(3) Eliminating arbitrary constants, a and b from z = a(x + y) + b to form the partial differential equation

is...

dz dz gz dz
=== b= =0 €)==
dx ay dx ay

(4) The general solution of the linear partial differential equation Pp+Qqg=R is —

az
0 d]@+x=l}

a) e(u, v)=1 b) a(u,v) =-1 cja(u,v)=0 d) e(u) =1
(5) After Eliminating the arbitrary constants from the Equation z = ax® + by® we get __
a) 3z = px +qy b)z=px+qy cz=py d) 3z =px —qy

(6) family of partial differential equations representing all spheres with centre at X-Y plane and radius r is

given by
ap*+q*+ri=1 b)p*+¢*+1=r* Q@P*+¢*+1)2*=r* d)p*+q*+1r?=2?
Q.2) Attempt any two of the following [16]

(1) Explain the Lagrange’s method of solving Pp + Qq = R when P, Q, R are functions of x, y, z. and
hence solve p + g = sinx.
(2) Explain the method of forming the partial differential equation of ¢ (1,v) = 0 by eliminating the
arbitrary function ¢ where u and v are the function of x, y, z.
(3) ) Derive the partial differential equation by elimination of arbitrary constant.
Eliminate the arbitrary constant from the following equation z = (x — a)® + (y — b)*.
Q.2) Attempt any Two of the following [8]
(1) Eliminate the arbitrary constants from the Equation log(az — 1) =x+ay+b.
(2) Eliminate the arbitrary function from the Equation f (;z;,%) =10,

(3) Eliminate the arbitrary function from the Equation x + y + z = f(x% + y* + 2%).



Vivekanand college (Empowered Autonomous) Kolhapur.

Department of Mathematics
B.5c. Il {Sem V) Internal Examination :2024-2025
Subject code: DSE-1003 E4 (Numerical Methods) Day and Date: Friday,27% september2024
Total marks: 30 Time: 11.30am -12.30pm
Q1. Select the correct alternative. (6)
W F o, x5, % )=
Flxy, %z 3-fl%a, 21 3 f(xs, %3 y—filxg, %y 5
{E] Fg-¥1 {-b:l Xp-Az
@ Fix;, x3 }--J‘(Iﬂ. X3 3 ({E) Flxs, x3 }-ﬁf{xﬂ. X1 3
- X3 Xg T1=Tg
(2) The 2™ degree polynomial passing through the points (0,2), (1,7), (2,14), (3,23) is__
(a) x*-4x+2 (b) x*-4x -2 \/(c}'itz+-tx+2 (d)x%+2

(3) Newton's forward and Backward interpolation is useful when data is__
(a) Equally spaced  (b) Unequally spaced 1(.:}36&11& and B (d) None of these
(4) For shift operator E, E™ f(x) =
(a) £ (x+nh) ®)f(xnh) () f(x+mh) (d)f (cmh)
(5) The value of A%e” is
(@) e*(e"— 1)  (b)(e* —1)* e \}e}';’ " —1)* (d) ef(e*—1)*
(6) Lagrange's Interpolating formula for

(a) f(x)= Eizo f (x) i () (M= B FOa) 1t ()
() f()= Efn f () L () (d) None of these
Q2. Attempt any Two. (16)

(1) Find cubic polynomial passing through the points (2,4), (4,56),(9,711),(10,980)and hence estimate
dependent variable 3,5,7,11. Also express the interpolating polynomial in powers of (x-1) and hence
estimate the value of f(x) at x=1.1 and 1.5 _

(2) find number of persons getting wages less than Rs25 and Rs85

Wages(Rs) 0-20 20-40 40 - 60 60 - 80 80-100
No.of Persons | 11 30 26 23 10

(3) From following
Temperature | 140 150 160 170
%
Pressure (Kg 3.685 4.854 6.302 8.076
F/cm?)

Find pressure for temperature 142°C and 169°C.



Q3. Attempt any two. (8)

(1) Find the Lagrangian from of interpolating polynomial of the data

X 1 2 3 4
F(x) 1 4 9 16
Find F'(2.5)

(2) Using Newton Divided difference formula, If u,q =24.37, u,, =49.28, u,, =162.86, u;, =240.5

(3) From following data find the number of students who have obtained less than 45 marks using
Newton forward interpolation formula

Marks 30 - 40 40 -50 50 -60 60 - 70 70-80
No .of 31 42 51 35 31
Students




“Fducation for Knowledge, Science, and Culture™
- Shikshanmaharshi Dr. Bapuji Salunkhe

Shri Swami Vivekanand Shikshan Sanstha’s

Vivekanand College, Kolhapur

(Empowered Autonomous)

DEPARTMENT OF

MATHEMATICS

B. Sc. I Sem. II
Internal Examination 2024-25

All the students of B.Sc. I are hereby informed that their Internal Examination of Mathematics will
be conducted on 3™ and 4 March, 2025 from 10.15 am to 11.30 am in Room No. 513. Syllabus

for examination will be as mentioned in following table.

Sr. No. | Name of Paper Units
1 DSC-III Unit I — Ordinary Differential equation of 1*
Differential Equations-I order and 1* degree F
(03/03/2025) Unit II-Linear Differential equation with
constant Coefficients upto Particular Integral
e™ sinax,cosax
2 DSC-IV Unit I — Propositional Calculus
Discrete Mathematics Unit Il- Graph Theory Upto Complement of
(04/03/2025) graph

Nature of question paper

Time:-1 Hours

Q.1) Choose correct Alternative
i)

ii)

iii)

iv)

Q.2) Attempt any One
i)

ii)

Q.3) Attempt any two

i)

ii)

iii)

Total Marks:20

[04]

[08]

[08]

Prof. S. P. Thorat
R
AL MATH

EKANAND COLLEGE, KOLHAPUR
(EMPOWERED AUTONOMOUS)



Vivekanand college (An Empowered Autonomous Institute), Kolhapur

Department of Mathematics
B.Sc.-I (Sem-II) Internal Examination: 2024-2025

Day and Date: Monday, 3 March 2025  Time: 10.15 AM to 11.30 AM Total Marks: 20
(Q.1. Select the Correct Alternative. [4]
(1) The order of the differential equation % + :—': +e* =0 is......sinx

a)l b)2 c) 3 d) Not defined

. dy = :

(2) The Integrating factor of == + y secx = tan x is.....

a)secx b) log(secx + tan :r} c) secx.tan x d) secx +tanx
(3) The solution of Differential equahnn 5 —+ 6y =0 is..

a)y = ;e¥ + cze*" b)y=cge *+c, 3‘3" c} y =ce** + r:,e'a" d)y = e ™ + g™
(4) The value ofmsmx =

a};sinx b}Ecusx c}%sinx d) E"casr
0Q.2. Attempt any One. [8]

(1) State and prove necessary and sufficient condition for the Differential Equation Mdx + Ndy = 0
to be Exact Differential Equation.
(2) If f(D)y = X where X = e®* then with usual notation prove that — ﬂ;m = ,r{ Tk

Hence find the particular integral of Differential equation (D* — 3D + 6)y = e*™*
Q.3.Attempt any Two. [8]
(1) Find the complete solution of Differential Bquatlm L F== 5 2y =cos 3x .
(2) Solve cos x (e¥ + 1)dx + e¥sinxdy = 0.
dy L
(3) Solve xlogx —+ y = 2logx.

2% where f(a) # 0.

Vivekanand college (An Empowered Autonomous Institute), Knl.hapur

Department of Mathematics
B.Sc.-1 (Sem-IT) Internal Examination: 2024-2025

Day and Date: Monday, 311 March 2025 Time: 10.15 AM to 11.30 AM Total Marks: 20
Q.1. Select the Correct Alternative. [4]
(1) The order of the differential Equatmn F + e et =0 is...... sin x

a)l b)2 c)3 d) Not defined
(2) The Integrating factor of % +ysecx =tanxis....

a)secx b) log(secx + tan x} c) secx.tanx d) secx +tanx
(3) The solution of Differential equatmn = = 3 6y =0 is....

a)y = ;¥ + -::ze”‘ bjy=ce ™ +¢, e'*‘ c} y=e*+ge ™ dy=ce ™ +ce™
(4) The value of ni —sinx =... )

a};smx b}imsx c}%sinx d) jcosx
Q.2. Attempt any One. [8]

(1) State and prove necessary and sufficient condition for the Differential Equation Mdx + Ndy = 0
to be Exact Differential Equation.

(2) If f(D)y = X where X = e** then with usual notation prove that — frm =3 {laj

. Hence find the particular integral of Differential equation (D =3D +6)y =e**.
. Q.3.Attempt any Two. (8]

(1 Find the complete solution of Differential equation E-i-{-r -3 :—: + 2y = cos 3x

(2) Solve cos x (e¥ + 1)dx + e sinxdy = 0.

(3) Solve xlogx % +y = 2logx.

2% where f(a) # 0.



Vivekanand College, Kolhapur (An Em powered Autonomous Institute)
B.Sc. I (Semester-IT) Internal Examination: February 2025

Course Name: Discrete Mathematics Course Code: DSCO3MAT22
Day & Date: Tuesday, 04/03/2025 Time: 10.30 am to 11.30 am Total Marks: 20
Instructions:

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

—r n ——— T i Azar=— —= i — e — AT —_ —
Q.1. Select the correct alternative for each of the following. [04]
i) If a graph has 8 edges then total degree of graphis .

A) 16 ' B) 4 C)8 D) 10

ii) Which of the following graphs is(are) regular?

A) E_a B) + C) fAﬂ D) /J\/

i1i) What is the negation of statement “All ap;;}es are red™?
A) Some apples are not red B) all apples are not red
C) there are no red apples D) It is not true that all apples are red

iv) Which of the following statements is logically equivalent to p — g?

Al-pVg BlpAg C)=p— g D)pV g
Q.2 Attempt any One of the following.
1) Check whether following pair of graphs are isomorphic or not.

[08]

Gl G2
i1) Test the validity of the argument using truth table .
1] Hi:P-=Q,Hy: =R = P,Hy:Q and C:R 2| Hy:PV =@ ,Hy:=Q = R Hy:P = 5,Hy: —R and C:S

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

i) Draw graph from following adjacency matrix

= o= O

0
1
0
1

D =D e
0o D

) Find Degree of each vertex, Degree of graph, Identify isolated vertex, pendent, odd vertex, even vertex
»f following graph.
& grap J !;'\\

QBJ
L c

i} Prove by indirect method (PVQ)LP—=RJ—=5F5VR

kAt hdhhkdn -



:j_ii_lu Salivn M\L

|1 77, Forsm anfor Geerr amard feor sew 1|
~ Rraroredt =7, argsht wgE

Jr. Supervisor's Sign. :

Students Sign. : '\%ﬂﬁg»
——{ VIVEKANAND COLLEGE, KOLHAPUR. |SeatNo.: 7264

(Empowered Autonomous) Seat No. in words : Seven +twa six ane

Suppliment No. : 4

(SUPPLIMENT| 46759

Centre v ¢ K.

L QT 12
S 2P
e il

E
!
W

1] Themem - -
‘fﬂgﬂﬁémpﬂi“ . _The wnecescany and UL BT,
l A foe the Di-g:evsfhknl Pr":l.m:l-im ™M .-_»l"x -+ Nr*lLJ =0
be exact difforenHal cﬂqun-.’rim
Then 2M i 2N

2y 2%
whexe M &N axe 'Elﬂ{“hrw'\ﬂ: of =¢ .ig.» Y

/anﬁf :

'IJ NECE@%::;‘:-{I.JJ Pa-zr']: 5o




Q. No.

(02|section

Marks

Sllppnqe: Mt‘l'x’_'_-ll.— Nclﬂ &= 0

To Poove SM .. BN
2y 2%

we  knaw that r’lr-'-'-ﬂﬂi"ﬁm ot pxnrjg D.E
2 M e -\—ng = r‘Ju =4
x/ [ﬂhﬁ-""ﬁ‘ﬁl 1 s the -Fur’:z%rm af x* i_ffa s!

le s i = ik e oy
rfl-:jp-?s:fwﬁhkn;r@ A AL l.u."}r,"}. e

N

c‘J_l'LL_;_ au .—I-x ':;}U\ c‘ju ('Ej
‘F?ra‘r‘r‘l th ('ﬂ £ @
Md~> + N Gly = N\ Ci;f e _iu
L ' 2y <

E';qumJ,—iﬂ?r n!n‘nve Eﬂﬂq % # w e rJFJE

M: 24 _eﬁ_ N= 2u

~ r"“;?E'B'@ﬂ'l'l‘ﬂ4'E M & N pnw'Ha“aq W o N -

Z€sp
B2 /oy NlNe S D /5
2y 2y N2/ 3. o A&
oM £ onb o 3%
>y 2y.9% ¢ 3. 2y
a ‘hu‘]" . wie know) 'FhCL}.
v %y o
i /] "% I \'"!I 2 _H 2
’f"




- Q. No. 03
on
Marks

L.

‘T_T:T[J Suﬂll‘-:'!an Pany ==

.Gunvinnf;e - 2M - ;N = EKGC—I- rli{:{:ﬁn‘t’hkal Fr:h
J 2y 2.2
T P20 Ve M e Jr'N{"'I-j =rlu.
et .
(M r*!"‘J-C = L
)
diffonentiate ahao eq” pnxhanjl Ww.rd . o we -:Je-l
M = 2u @
;/ 2
y TTE e AW T
P oM L xS /31{\
>y 3y 2%/
M = Fu_
Y 2y. 2% 1
LA oM Bk SN ... given
Y 2%
| el o '51‘*
5t 24 O
/nl:;_‘qm%ﬂn abave eu?“ T L y
— 2 U . 'I: {’u\
2y :
Su})‘%-\-nh& ﬂﬂ\utﬂ o L 5‘ N e i E-::Ih
™M e -}-Nr“lﬂ = 2u e % [ DU or -{:ff}-\ s
py'a \"33 7
T 24 ﬁj.')L-{—F‘?’L{ r“J\j : -[:["\jl\ rlg
g= 5 8 2y

= du (.-l £ dy
s e R
= [ w +g-f—(y')c|3]




Q. No.

04 Section

Marks

—

/Mrl')f-\‘"l\idg_= dv

Mdx xNdy = o e oxact Jiffevondis) equa-_l-

)
"-_.11‘ ¥
1] C.c[!"‘.'%':{‘:ll::"ﬁ'l aiven c\';'F_'Fm-Fn'knl th 1S

= g
J%y ._'i_;LL_,_lxzrﬁﬁ Sx

do™ dx

usiﬂ% Gpemj;a:r D

CD?‘*-?"D -\*1\3 = c0S A%

YIOL
Auxillary eg? \s
# m = 3m+2 = o
i R
mm-2)- (m=2) =06
(rvn=2) Crm 1) =o¢
(n-2)=o0 £ w-d=o0
m= 2 £ rm =1
vy =}
CE £ Ce” +Cae™
o L/
'“15{-'1 = 1. SERSNNERE 7 o
D-3D42
o e 1 cOS 2o
-3-3D+2
PEeE = i COs 2%

=30 =




s Saliad Mulla

Ilaﬁ,ﬁanaﬂ&ﬂfﬂmnmﬁﬁr&mmu

(3 - Preroredf o, amoht s
— | Jr. Supervisor’s Sign. :
Students Sign. : ’%guﬂhx &
— VIVEKANAND COLLEGE, KOLHAPUR. |seatNo.. 72.¢14 =N
o (Empowered Autonomous) Seat No. in words :Sevey 4o e s T g T
— Suppliment No. : = i
[SuPPLIMENT) 46745 =
Centre v.c: k.
P33 o u O
(Z +32D)
Y = (?*E_DJ CasS 3

CZ4+3D)(7-2D)

o . =~ 2p) COS 2~

/ S8 = g

P/I.: e C?“_Er_Dj COS R

e G99 d)
PL. - —C7yizp) oS Zu
49 + 84
Bl = -6 =p) Cos 2z,
| 30

RELUET  RTNEr e

9{ el - [7(20:'2.?—?‘3(-—"%;?1'2,3)1j
'K P.T = < [? cos 2y + 9 giv, 3]
izo
g Sﬂ}flb\m 1S
B L=< CFE 4+ P T.
L(T )z C;Pw—l- Ce e X o (7cn'-'. 2.3-+qc',iﬂ'-i.7}

'.LEQ.




Q. No.
O2Sectinn
Marks
led =~ cos % (EH‘Pi-) o o F‘ﬂ_-s;‘ﬂ Ve r*-J:.;l—-
rﬁmhﬂ'mﬂﬂ r’ll‘)rTVF F‘f‘_‘]lh rn;"Hr'l Mn{w 4 N ﬁh._.' =0
Wl e o!P"l‘ ' :
M= cns (o £1)
N —= r—"ﬂ S\ X
Vﬁ.“uu i
/ 'BM: f‘ﬂ“%'}L-F’ﬁ .@ S — E"BCGSJ{
'35 2
2M_ LEON
}3 2%
lJ‘!L‘ll‘CI’I IS Fxnf'l‘ Ai'F'FF'th_-Jﬂ'nJ qu:diﬂlm
F..ﬁllLLJ‘Itcm 15

(M ol & (‘Pewm ot t‘m"lji-nl.ﬂl“r‘rad__.'}ﬁ in N ‘JH =
HF}CMJ" )

“

J/(/Coarfé'-l-ﬂdw+ ( o cJu =0

Y=c
-E;:i:{e,ﬁé g La.-‘:.-y-:ﬂ.ﬂ P g CQ‘:;L.CJJ[ =0
Y=c Y=o
r siny e + WA =C
i
\ -'~]5‘iﬂ-y{ey+1\:c_\
|| —




Q. No.
e 03
Marks
Jp-l:l r}?\.—pn rli-[—-ﬁgwn"-r‘n Pq"
X, Lﬁﬂ‘:r CiH N = 'Z_lﬁﬂ:‘{
x
\‘-‘J':V:f‘h:’ Z_J.O.g_l ]"m‘Hﬂ S'IFIFC-. we ?;E'L 2
dy o - o 2 log x
d/"/ xqux X loqx
d?ﬂ P -lﬂ‘-'lj?L M
hexwe |
P.= 1 ,3« ('Sg s
X Jnﬂk 2
now |, '\:P coc = (ol dx
o = log x
/Y/Po{‘x‘: Jnd (Jaﬂ')fﬁi-i—i
=7 ] p 3
Lt AN T
I fex) & b
WhWa ol 1T . F = FSPdI
J G s — r—’Jhg (Jog )
I clEsasts Jm:_:]"u
sal? 1<
y (T AT ) (T.E) aloe o o
u-lmow ’—(2-.4\(303( rJW+£
o ‘]' - o
'j_lof-]?f = qu_x]‘l 4= C
3




Q. No.

O4fecion

Marks
E'-" (JT('x‘x.—F(x‘} dye = —&@M:L\-_C
/ N :
g lagac = ]-Jnn ’)r-ll 4
= il | = e, =

P

= ,/H/z Jgg-x-\-r:;lcaﬁf
d

/h_‘ e}




“Fducation for Knowledge, Scieoce, and Culture™
Shikshanmaharshi Dr. Bapuji Salunkhe

Shri Swami Vivekanand Shikshan Sanstha's

Vivekanand College, Kolhapur

(Empowered Autonomous)

DEPARTMENT OF MATHEMATICS

Date:11/02/2025

B. Se. II Sem. 1V

Notice

Internal Examination 2024-25
All the students of B.Sc. Il Sem. IV (Major Mathematics) are hereby informed that their

Internal Examination of Mathematics will be conducted from 24" February, 2025 to 25" February,
2025 in Room No.513. The examination will be conducted only one time. Syllabus and schedule for
examination will be as mentioned in following table.

Sr. No.

Name of Paper, Time and Date

Units

Discrete Mathematics
Monday, 24/02/2025
Time: 11.30 am to 12.30 pm

Unit I- Recurrence relation
Unit 111 — Basics of Graph Theory
Unit IV — Paths and Circuits

=2

Integral Transform
Tuesday, 25/02/2025
Time: 11.30 am to 12.30 pm

Unit I —Laplace Transform
Unit 111 — Fourier Transform

Time:1 Hour

Nature Of Question Paper

0).1) Choose the correct alternative.

i)

ii)
iii)
iv)

Q.2) Attempt any One of the following.

i)

ii)

Q.3) Attempt any Two of the following.

i)
i)
iii)

Marks: 20
[04]

[08]

[08]

/ﬁ\u{ui—r

(Prof. S. P_ Thorat)
HEAD
DEPARTIAENT OF MATHEMATICS
(EMPOWERED AUTONOMOLS)



“Fducation for Knowledge, Sclence, and € alture™
Shikshanmabharshi Dr. Bapuji Sslunkhe

Shri Swami Vivekanand Shikshan Sanstha’s

Vivekanand College, Kolhapur

(Empowered Autonomous)

DEPARTMENT OF MATHEMATICS
Date:08/02/2025

B. Sc. 11l Sem. VI
Notice

Internal Examination 2024-25
All the students of B.Sc. lll{Mathematics) are hereby informed that their Internal

Examination of Mathematics will be conducted from 24" February, 2025 to 28" February, 2025.
The examination will be conducted only one time. Syllabus and schedule for examination will be as
mentioned in following table.

Sr. No. | Name of Paper, Time and Date | Units
1 Metric Space Unit [ — Limit and metric space
Monday, 24/02/2025 Unit Il — Continuous function on metric space
Time: 11.50 am to 12.50 pm
2 Linear Algebra Unit | — Vector Spaces
Tuesday, 25/02/2025 Unit [1 - Inner product Spaces
Time: 11.50 am to 12.50 pm
3 Complex Analysis Unit [ — Analytic Functions
Thursday, 27/02/2025 Unit I1- Elementary Functions
Time: 11.50 am to 12.50 pm
4 Optimization Techniques Unit | — Linear programming Problem
Friday, 28/02/2025 Unit [ — Transportation problem
Time: 11.50 am to 12.50 pm
Nature Of Question Paper
Time:1 Hour Marks: 30
Q.1) Choose the correct alternative. [06]
i)
ii)
iii)
iv)
v)
vi)
Q.2) Attempt any Two of the following. [16]
i)
ii)
iii)
Q.3) Attempt any Two of the following. [08]
i)
ii)

i)

At~
(PmI'S‘.'?E:FFmt)

DEPARTMIENT OF Ma EMAT
-PARTPET TH
wEf.Amrm COLLEGE. Hmpﬁf
\EMPOWERED AuTONDSMOUS)

5}



Vivekanand College, Kolhapur (Empowered Autonomous Institute)

» B.Sc. II (Semester-IV), Internal Examination: February 2025
Course Name: Discrete Mathematics Course Code: DSCO3MAT41
Day & Date: Monday, 24/02/2025 Time: 11.30 am to 12.30 pm Total Marks: 20
Instructions: 5
1. All questions are compulsory 2. Figures in right side indicates full marks.
————— e e e e e e
().1. Select the correct alternative for each of the following. [04]

i) The number of edges in a complete-bipartite graph K, 15 .........

Aym+n : Bym—-n C)mn Dym?* +n?
ii) A vertex of degree ......... is called as pendant vertex.
A)l B) 2 C)3 D)o

iii) Order of recurrence relation Q> — 50,5 + @ = N2" is........
A)3 B) 2 C)4 D) 6
iv)Particular solution of a, = 7d,—1 +81s......
= it
A)a, = A;(-1)" B) > C)an = Ay (-1)" = D) None of these

().2 Attempt any One of the following. [08]

i) a) Verify Handshaking lemma of the following graphs.

ii) Find total solution of recurrence relation @, — 5@,_; + 64, = 7" .
Q.3 Attempt any Two of the following. 08]
i) If G be a graph with n-vertices out of which 't’ number of vertices have degree k and
other have degree k + 1 then prove that t = (k + 1)n — 2e. Where, e is the number of

edges in G.

ii) Draw a graph with the following adjacency matrix
tneldenty

SDMNOo oo o

Ll pn il v e R
Lo e R R e B B
e == R L =
000 O =
200 C
'EJC)C:II—‘I—I'*{:.‘I
el = B =S = =
= oo =OoO o

0

iii) Solve the homogeneous solution of recurrence relation a,, + 5a,_, + 6a,_, = 0.

wEAAEAEEER



Vivekanand College, Kolhapur (Empowered Autonomous Institute)

B.Sc. II (Semester-IV) Internal Examination: 2025
Course Name: Integral Transform Course Code: DSCOIMAT42
Day & Date: Time:

Total Marks: 20
Instructions:

1. All questions are compulsory.

2. Figures in right side indicates full marks.

().1. Select the correct alternative for each of the following. [04]
DL +1)G=__
2%, & .. % 24, 4 , 12 24 14 1 24 & , 2
A}E+S—3+;I B]':_5+5_3+T [;]¢_5+5_3+; [}}F+5_3+_ .
ii) L{ (sint + cost)*} =
544544 §1+23+4 ) sT425+4 ) stbds+4
s(5244) s(s2+4) s(s2+16) s(52416)
- ] : =, |x| =€
iii) Infinite Fourier transform of F(x) is ,where F(x) = {2¢
0, x| <€
_1 cossE 1 tanse ~ l__sinsE 1 .
£) V2w s B) JIT ®; I GE ) T sins €
iv) Infinite Inverse Fourier transform is F(x) = __
k) s 5x X = —isx
A) = [_ . f(s)e™ ds 7= ) o f(s)e™ ds
1 fes) : 1 e .
C) 7= [ f(s)e"* ds D) [_, f(s)e™" ds
Q.2 Attempt any One of the following. [08]
i) If £, (s) and f,(s) are Laplace transform of Fy(t) and F,(t) respectively, then prove that
L{C,F,(t) + C.F; ()} = Cif1(s) + C,f2(s). Find L{ﬂ.“ + 4_!?2 — 5sin3t + 6cosdt}.
i) I L{F ()} = £(s) then prove that L { [} F (u) du}= 2f(s).
Q.3 Attempt any Two of the following. [08]

i) Obtain infinite Fourier transform of F(x) = g 151,

<k _
ii) Obtain infinite Fourier transform of F(x) = {1' %]

, 0,|x| =k
iii) Find Laplace transform of F(t) = e™*(2cos 5t — 3sin 5t).

ERARARERRE

o



Vivekanand College, Kolhapur (Empowered Autonomous Institute)

B.Sc. II (Semester-1V), Internal Examination: February 2025

Course Name: Graph theory and recurrence relation . Course Code : MINO3MAT41
" Day & Date: Friday, 28/03/2025 Time: 3.30 pm to 4.30 pm Total Marks: 20
Instructions:

1. All questions are compulsory

2. Figures in right side indicates full marks.

© 0.1, Select the carr-'ect alternative for each of the following. [04]
i) The number of edges in a complete-bipartite graph Ky, ,, is .........
Aym+n Bym-n C)mn D) m? + n?
1) If G 1s a simple graph with 5 vertices and 6 edges, then the number of edges in the
complementof Gis ........ :
A) 14 B) 24 C)4 D) 30
1) Order of recurrence relation G, 44 — 5,5 + @4 = 2" is........
A)3 B) 9 C)4 D) 8
iv)General form particular solution of a,, — 6a,_; + 9a,_; = n3"is ...... '
A)a, = (Pin® + P,n?) 3" Bya, = (Pin+ P,) 3" Cla, = (Pin+ P,) D)a, = (Pyn® + P,n?)
(.2 Attempt any One of the following. [08]
i) a) Define Path and trail.
b} Write the adjacency matrix and Incidency matrix of the following graph
Va t;.h____;_j___ e SV
“3
- i) Find total solution of recurrence relation a4, + 5a,_; + 6a,_, = 42(4") .
.3 Attempt any Two of the following. [08]

1) State and prove Handshaking lemma.
i) Draw the graph K5 4 , K

iii) Solve the homogeneous solution of recurrence relation a, ., — 3a,,, + 2a, = 0.

/

FhRERARETALR
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Vivekanand College, Kolhapur (Empowered Autonomous Institute)

B.Sc. 11 {Semester-l‘ﬂ Internal Examination: 2025
Course Name: Laplace and Fourier transformations : Course Code: MINOIMAT42
Day & Date: F—mlda y, 2% jo3 < Time: Total Marks: 20

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]

L=

A) _sﬁ B}% €)= s{st—a.} ) s{.:l-a}
i) L{ (sint — c.ns.’ )t LR
vase e o5 D) G
iii) Infinite Fourier transform of F(x) is______, where F(x) = {{;l : 1;5‘:]' ii ‘
A) 2222 B) 2o ) %5“‘;‘." . D) Esin sk
iv) Infinite Fourier cosine transform is f.(s) = __.
A) Ef:f(x} cos sx ds B) \E J':' f(x) cossx ds
C ‘E f:ﬂ T (i) cos sx ds D) ﬁj’:ﬂ f(x) cossx ds
Q.2 Attempt any One of the following. . [08]

i) State and prove first shifting theorem for Laplace transform. Also find L{e (3 sinh 2t — 5cosh 2t)}.
i) If f (5) is fourier transform of F(x) then prove that i f G) is fourier transform of F(ax).

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

=at_p =bt

iy Obtain the Laplace transform of F(t) = ——— ,
ii) Obtain Fourier sine transform of F (x)= i. 0<x<oco.

iii) Find Laplace transform of F(£) = t? cos 3t.
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INSTRUCTIONS TO CANDIDATES
Read the question carefully and perform the experiment as required.
If there by anything the apparatus that you do not know, ask the examiner or the laboratory assistant to help you.
Before doing any electrical experiment, it is absolutely essential that you make a neat working sketch of all
apparatus actually provided and of the necessary connection and obtain the examiner's permission to proceed.
Express all observations in a tabular form. It is also desirable that all intermediate calculations and results should
be entered as neatly and clearly as possible. :
No numerical figures should be written over either in the preliminary or final observations. If any figure is shought
to be discarded it should be run through and the desired figure written near to it.
Please see that your table is in good order before you leave the laboratory.
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INSTRUCTIONS TO CANDIDATES
Read the guestion carefully and perform the experiment as required.
If there by anything the apparatus that you do not know, ask the examiner or the laboratory assistant to help you.
Before doing any electrical experiment, it is absolutely essential that you make a neat working sketch of all
apparatus actually provided and of the necessary connection and obtain the examiner's permission to proceed.
Express all observations in a tabular form. It is also desirable that all intermediate calculations and results should
be entered as neatly and clearly as possible.
No numerical figures should be written over either in the preliminary or final observations. If any figure is shought
to be discarded it should be run through and the desired figure written near to it.

6. Please see that your table is in good order before you leave the laboratory.
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“Fducation for Konowledge, Science, and Cuolture™
- Shikshanmaharshi Dr. Bapuji Salunkhbe

Shri Swami Vivekanand Shikshan Sanstha's

Vivekanand College, Kolhapur

(Empowered Autonomous)

DEPARTMENT OF MATHEMATICS

Date: 28|02|2026"

B. Sc. IT Sem. 1V

Notice

Internal Examination 2024-25
All the students of B.Sc. 1l Sem. IV (Minor Mathematics) are hereby informed that their

Internal Examination of Mathematics will be conducted from 28" February, 2025 to 1st March,
2025 in Room No.513. The examination will be conducted only one time. Syllabus and schedule for
examination will be as mentioned in following table.

Sr. No. | Name of Paper, Time and Date | Units

1 Discrete Mathematics Unit I- Recurrence relation
Monday, 05|03 2025 Unit I11 — Basics of Graph Theory
Time: 2:Zp P td 550" Unit I'V — Oaths and Circuits

2 Integral Transform Unit | —Laplace Transform

THESIAY DH[G@]E&EE’ Unit 111 — Fourier Transform
Time: 2+%F0 w0330,

Nature Of Question Paper .
Time:1 Hour Marks: 20
Q.1) Choose the correct alternative. [04]
i)
ii)
iii)
iv)
Q.2) Attempt any One of the following. [08]
i)
ii)
Q.3) Attempt any Two of the following. [08]
i)
ii)
iii) /‘%\
et
(Prof. S. P. Thorat)
HEAD
DEPARTMENT oF MA
VIVEKANAND cwmﬁmcg

(EMPOWERED AUTONGA1OUS)



VIVEKANAND COLLEGE, KOLHAPUR (EMPOWERED AUTONOMOUS)

BS(: Part- 11l (Mathematics) (Sem-VI) Internal Examination: February 2024

Subject : Metric Space(DSE1003 F1) Day and Date : Monday, 24" February 2024
Marks : 30 Time : 11:50 PM - 12:50 PM
Q.1. Select the correct alternative of the following. |06]

1. Consider statements:

<T) Arbitrary intersection of closed sets is again closed set.

Al Arbitrary union of open sets in open .

(/.'ff} both statements are true B) both statements are false.
C) only I 1s true D) only 11 is true
2. Set A= {123} is . in discrete metric space.
A) infinite B) oscillatory ) closed D) open
3. With usual notation B[2:5] in usual metric space is .
A) (3,7) B) (-3.7) C) (2,5) D) (5,2)
:i. In any metric space limit of a convergent sequence .
A) is constant sequence  B) are not unique Erunique D) same
‘]S, Every Cauchy sequence in ___ metric space is convergent.
A) usual B) ciiscn:tr: C) any _Byboth A and B

6. Consider statements;
\ 1) Ifdl and d2 are metric on M then show that d1+d2 is again a metric on M.,

IT) <R, p> forms a metric space where p(x,y) = |x — y/|.

’,m'Ejath statermnents are true B) both statements are false.
C) only [ is true D) only I is true
Q.2. Attempt any two of the following. [16]

1. Ifa Cauchy sequence has convergent subsequence then show that the sequence itself is convergent.

2. Show that, If <M;, p;,> and <M, po> are two metric spaces f: M, = M, is‘mntinumls function on M; if and only
if f71(G) is closed set in My whenever G is closed set in M.

3. Show that finite intersection of open sets is open and finite union of closed sets is closed.

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

1. Show that <RZ, p> forms a metric space where p(x,¥) = /(x; — ¥1)2 + (3 — ¥5)? for x = (x3, %), ¥ = (¥, ¥2) in B2

plxy)

2. If <M, p> is an metric space then show that <M, p"> is also metric space where p'(x, y) = it for all x, y in M.

3. If <My, py> . <M;, p;> and <Mj, p5> are metric spaces . f: M; = M,, g+ My = M; be two functions and If f is

continuous at a € M; and g is continuous at f{a) € M; then show that g = f is continuous at a € M;.



Vivekanand College (Empowered Autonomous) Kolhapur.

Department of Mathematics
B.Sc. Ill {(Sem V1) Internal Examination: 2024-25
Subject code DSE1003F3 (Complex Analysis) Day and Date : Thursday,27" February 2025
Total Marks: 30 Time: 11.30am- 12.30pm

(1. Select the correct alternative.
(1) ifz= -1-i/3 then arg(z)s-————- — . =
= —"
N b) = o d) =
(2) The function f(z)=]z]® is
~ aftontinuous everywhere but no where differentiable except at origin.
b) continuous everywhere and differentiable for every z.
c) discontinuous everywhere and differentiable for every z.
d) neither continuous nor differentiable.
(3} Which of the following function f{z) satisfies Cauchy- Riemann equations?

a) flz)=z=x-Iy ) flz)=z*=x* — y* + 2ixy
c) flz)=xy + iy d) f(z)=|z|?
{4) Which part of the analytic function satisfies Laplace's differential equation?
a) only real part h) only imaginary part
\gl,bath real imaginary part d) none of these.
(5) The function f[z}ﬁ-;!—_'_ﬁ has singular points are ——
a) z=H3.z=i b)z=43,z=+i
wirz= H32=4 dz=+/3,z=-1
(6) The regular function is——
a) Conformal b) Isomorphic
\E-Holomorphic d) Homomorphic
Q2 Attempt any two. [186]
{1) Cauchy Riemann Polar form If f(z) = u+iv be analytic function and z = re'? where, u, v, r, 8 are

du 1dv dr 1du

all real numbers then show that i R e

{2) If a function f{z)= u+iv is analytic in a domain D then its component function u & v are
harmonic inD

(3) Show that an analytic function with constant modulus in a domain is constant. Hence verify

that f(z)=e ¥sinx—ie Ycosx a3

03 Attempt any two [8]
(1) Find the harmonic conjugate vix,y) where u(x,y) = 2x(1 — y)

(2) Show that e(24-3mi)= -

(3) Show that log(1 — i) = >In2 — i

o i e ok



Vivekanand College (Empowered Autonomous Institute) Kolhapur.
Department of Mathematics
B.Sc. Il (Sem V) Internal Examination: February, 2025

Day and Date : Friday,28™ February 2025

Subject Code: DSE1003F4 (Optimization Technigues)
Total Marks: 30
Q1. Select the correct alternative.
iy The set of all possible solutions of general L.P.P. is called -—--
A) objective function

W

C) only slack variables

— of occupied cells is —-—

Al>m+n—-1
iv) If total supply from all sources is equal to total demand from all destinations, then
transportation problem is -----

A)

_ A) only artificial variables

balanced

C) only slack variables

A)

=

Q2 Attempt any two.
1) Solve the following L.P.P. by Simplex Method.

Max 2=
2

B) constraints

By<m+n-1

B) unbalanced

B) <

Tirme: 11.50am- 12.50pm

B) only surplus variables
D) both slack and surplus variables
iii) A basic feasible solution for m x n transportation problem is non-degenerate, if number

C) =

Cl=m+n-1

C) degenerate

[06]

C) decision variables D) feasible region
i) I the constraint in the L.P.P. is = type, then we use -——- in Big-M method.
A) only artificial variables

D)=m—-m-1

D) non-degenerate
v) If the constraint in the L.P.P. is < type, then we use --—-- in simplex method.

B) only surplus variables

D) both slack and surplus variables
vi) For the L.P.P. in canonical form, all constraints are of -—-- type.

D) #

[16]

..'.l']_ + 31'2 + 4x3 i Subjetttﬂ in G 312 = E, 2x1 + sz + 41'3 = :I..SJ 212 + 51‘3 = lﬂ ¥ I-llxz_.'.t3 2 ﬂ
ve the following L.P.P. by Big Method.

MinZ = '?x1 + 1.51'2 + zuxa,subiﬂcttﬂ le +4x2 + 6-1.'3 = 24‘,311 +912 + 6.1'3 = 3“, xlixz,x:; = ﬂ

[o8]

_ D1 D2 D3 D4 Supply
o= o 51 11 13 17 14 250
52 16 18 14 10 300
53 21 24 13 10 400
Demand 200 225 275 250
Q3 Attempt any two
(1) Find the initial basic feasible solution of the Transportation problem by using North West Corner method.
D1 D2 D3 D4 DS Supply
st | s 8 6 6 3 8
52 4 7 7 6 5 5
53 8 i L 6 4 g
Demand 4 4 5 4 g

D1 D2 D3 D4 Supply
51 30 25 40 20 100 |
52 29 26 35 10 250
38 31 33 37 30 150
Demand 9 | 160 | 200 50
3) Find the initial basic feasible solution of the Transformation problem by using Vo
A B C Supply
F1 5 1 8 15
F2 3 9 6 25
F3 4 2 i 30
F4 7 11 10 20
Demand 18 25 22

{2) Find the initial basic feasible solution of the Transportation problem by using Least W Minimum method.

g\e[ymﬁximaﬂun method.



VIVEKANAND COLLEGE, KOLHAPUR (AN EMPOWERED AUTONOMOUS INSTITUTE)

B.Sc. Part- lll (Mathematics) (Sem-V1) Internal Examination

Subject:- Linear Algebra Course code:- DSE-1003 F3
Total Marks:-30 Date:-25/03/2025
Q.1) Select correct alternatives [06]

i) R(}) is subspace of __.
a) C(IR) b) C(@) c) R(R) d) €(CT)
i) If u,v are elements of inner product space V(F) and a € F then, m: :
a) @ (u,v) b){ctu, av) ¢) &(u, v) d) o (u,v)
iii) For inner product space V(F), if (u,v) = Oforallv € V then
aju=0 bjv=0 curv0 dju=v=10
iv) Inner product space over complex field is called ___.
a) Euclidean Space b) Complex space ¢} unitary space  d) guotient space
v) dim({0}) =
aj1 b)0 c)2 d)3
vi) if T:¥ — W is homomorphism then Range(T)is____.
a) subspace of V b) subspace of W ¢} not subspace d) subspace of T
Q.2) Attempt any two of the following [16]
i} Define inner product space. State and prove Cauchy-Schwartz inequality. 3

ii) Prove that, Necessary and sufficient condition for a non-empty set W of vector space V(F) to be a
subspace is that W is closed under vector addition and scalar multiplication.

iii) Prove that If § is finite subset of vector space V(F) such that L(S) = V then there exist subset
of 5 which forms basis of V.

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

i) T:¥ — U is homomorphism then kerT ={0} if and only if T is one-one.

ii) Define sum of two subspace. Show that, sum of two subspace is again a subspace.

iii) Obtain orthogonal basis from {(1,0,1), (1,0,-1), (0,3,4)} of R*(R).

iv) If V is an inner product space then forany x, ¥ € V prove that,

D x+y 1< Uxl+ylL @) ey [P+ x-y IP=200x 1P+ Ty 1%
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INSTRUCTIONS TO CANDIDATES

1. Read the question carefully and perform the experiment as required.

2. If there by anything the apparatus that you do not know, ask the examiner or the laboratory assistant to help you.

3. Before doing any electrical experiment, it is absolutely essential that you make a neat working sketch of all
apparatus actually provided and of the necessary connection and obtain the examiner's permission to proceed.

4, Express all observations in a tabular form. It is also desirable that all intermediate calculations and results should
be entered as neatly and clearly as possibie.

5. No numerical figures should be written over either in the preliminary or final r::-bservatmns If any figure is shought
to be discarded it should be run through and the desired figure written near to it. i

6. Please see that your table is in good order before you leave the laboratory.
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INSTRUCTIONS TO CANDIDATES
Read the question carefully and perform the experiment as required.
If there by anything the apparatus that you do not know, ask the examiner or the laboratory assistant to help you.
Before doing any electrical experiment, it is absolutely essential that you make a neat working sketch of all
apparatus actually provided and of the necessary connection and obtain the examiner's permission to proceed.
Express all observations in a tabular form. It is also desirable that all intermediate calculations and results should
be entered as neatly and clearly as possible.
No numerical figures should be written over either in the preliminary or final observations. If ariy figure is shought
to be discarded it should be run through and the desired figure written near to it.
Please see that your table is in good order before you leave the laboratory.
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DEPARTMENT OF COMMERCT

NOTICE Date:- 17" March . 2023

All the students of B. Com-1 are hereby informed that as a part of Continuous internal evaluation
online tests of various subjects are going to be conducted as per the following schedule. link of test will be
shared on official telegram channel before 5 minutes. Attempt the online test  without fail otherwise absent

student will be responsible for their education loss

(B. Com-1})
Group- A (Major Accountancy Minor Business Administration)
Sr. Na, Conrse Title [ Date Time
! . Accountaney - 11 (Financial Accounting-[ 1) HIO32025 0 9 Mam o 10-00am
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Management- 11)
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6 | English for Business Communication- 11 122/03/2025 | 10:30am 10 11:00 am |

Group- B (Major Business Administration Minor Economics)
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. ' Business Administration- 11 20003/2025 | 10:30am to 11:00 am
- (Principles of BusinessManagement- 11}
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4 , Hindi- 11 210032025 | 10:30am w 1100 am
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' English for Business Communication- I 22/03/2025 | 10:30am 10 11:00 am
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6. Q1*
A feasible solution is said to be .......... if it minimizes the total transportation cost.
A) basic feasible solution B) optimal solution
C) dummy row D) none of these

Mark only one oval.

C A
C B
C e
C b

7. Q2*

The transportation problem is said to be balanced if total supply from all the sources is .......
total demand from all the destination.

A) less than equal to B) grater than equal to  ¢) not equal to D) equal to

Mark only one oval.

C A
C B
C e
C )b

https://docs.google.com/forms/d/1FjLT56 GfPV6Vx1HZV03G0QG-K012iZDWNI42_3RgKYO0/edit 2/10
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8. QJ3~*

A basic feasible solution in which number of occupied cells or allocations is less than........ is called as
degenerate basic feasible solution.

Alm-n+1 Bjm+n+1 Cm—-n-1 Dim4n-1

I\_Aark only one oval.

C A
C B
C e
C )b

9. Q4~*

Cn0)+C(n,1)+C(n,2) + -+ C(n,n) =.......
A)2" -1 B) n? c)2" -2 D) 2"

Mark only one oval.

C A
C B
C ¢
C b

10. Q.5*

In how many ways can 8 friends sit around a circular table?
A) 4050 B) 5041 C) 5040 D) 4051

Mark only one oval.

C A
D)
C e
C )b

https://docs.google.com/forms/d/1FjLT56 GfPV6Vx1HZV03G0QG-K012iZDWNI42_3RgKYO0/edit 3/10
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11. Q6*

Total number of proper positive divisors of 20 =.........
A) 4 B) 6 C)3 D) 2

Mark only one oval.

o O W >

12. Q7*

f;}!x i k = 0 then value of k
Al B) -1 C) 2 D) —2

Mark only one oval.

o O W >

) D)

|
1]

A) % B)

Mark only one oval.

o O W >

https://docs.google.com/forms/d/1FjLT56 GfPV6Vx1HZV03G0QG-K012iZDWNI42_3RgKYO0/edit 4/10



4/3/25, 4:06 PM VIVEKANAND COLLEGE, KOLHAPUR (AN EMPOWERED AUTONOMOUS INSTITUTE) B. Com. | Sem Il Business Mathemati...

14. QO9*

| logx
Alx(1—logx)+c B)(1—logx)+c

Mark only one oval.

C A
C B
C e
C b

15. Q.10*

dy _ .
If— < 0 theny 69 17—

A) a increasing function
C) neither increasing nor decreasing

Mark only one oval.

C A
D)
C e
C b

16. Q11*
i £ T,
et ‘,:U.
A}? C B}T Ll ¢

Mark only one oval.

C A
D)
C e
C b

Clx(logx—1)+c D) (logx —1) +¢

B) a decreasing function

D) none of these

C)2e®* +¢

https://docs.google.com/forms/d/1FjLT56 GfPV6Vx1HZV03G0QG-K012iZDWNI42_3RgKYO0/edit

D)e* +¢

5/10



4/3/25, 4:06 PM VIVEKANAND COLLEGE, KOLHAPUR (AN EMPOWERED AUTONOMOUS INSTITUTE) B. Com. | Sem Il Business Mathemati...

17. QA12*

The cost function is given by € = 2 + 3x 1 x? when x is the number of articles produced then

average cost is .........

20 3 1 1
A) = B) - C) r D:IE

Mark only one oval.

C A
C B
C e
C b

18. Q.13*

If f(x) = x* — 2x? + x + 10 then minimum value of the function is .......

A)2 B)9 )8 D) 10

Mark only one oval.

C A
)
C e
C )b

19. Q.14+

The gradient of the curve y = 3x% + 5x + 2 at the point x = 2 is .......
A) 17 B) 15 )13 D) 19

Mark only one oval.

C A
C B
C e
C b

https://docs.google.com/forms/d/1FjLT56 GfPV6Vx1HZV03G0QG-K012iZDWNI42_3RgKYO0/edit
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20. Q.15*

2

! 9
If x = =t — 3t2 + 5t then =2 =

dx
A) 1 B) 2

Mark only one oval.

o O W >

21. Q16*

r | F ] 2
dy
If x2 + y2 = a2 then—
dx

w ) ) (2)°

Mark only one oval.

o O w >

C)

https://docs.google.com/forms/d/1FjLT56 GfPV6Vx1HZV03G0QG-K012iZDWNI42_3RgKYO0/edit
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22. Q7™
1 dy

v dx v dx r?  dx r dx

Mark only one oval.

C A
C B
C e
C b

23. Q.18*

If y = log (x + x?) then :—i = s

1+2x2 1+x* 1+2x x+2x?
B) C)

r4x? x+x? x4x®

A)

Mark only one oval.

C A
C B
C e
C b

x+x?

24. Q19*
p— 2 _E E::
|fx (’i[ g‘y' ¢ th'en’ e LR
¥ ¥ v ¥
A) = E}E C) o D) o

Mark only one oval.

C A
)
C e
C b

https://docs.google.com/forms/d/1FjLT56 GfPV6Vx1HZV03G0QG-K012iZDWNI42_3RgKYO0/edit 8/10
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25. Q.20*
If y = (log x)* theng e
A) |=— + log(log x) | (log )" B) [—— + log(log )]
log x ellog 5 log x BLUI0g
1 _ ” 1
C) Ilug{!uga‘} ® lug J(‘J I:|Ug x) llugflugx] T IGH II

Mark only one oval.

C A
C B
C e
C )b
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