] Vivekanand College Kolhapur (An Empowered Aatonomous Institute)
Department of Mathematics
B.S¢.-I Sem -1 Internal Examination 2025-26
Course Name: Basic Algebra (DSCO3MATIT)  Day & Date: Monday 13/10/2025
Time: T2:00PM to 1-30PM Marks: 10

0.1, Select correct alternative from each of the following o)

|LIJ.:..H+1 sindi®
DR iy
foos & 4L slnfy

4) cOSGO + isin6d  b)cos5O+isin5B <) cosé —(sin6d  d)cos58 —isin50

i A=[2 Ja=[], *tenab-.....

—4 7k =TI
a)|_ ? :.'I B _7 4 }'[—4 7 D7 4
Q.2. Attempt any two. [08]

i) Find the roots of 1%,
_ 9 4—-7 3+2i
ii} Define Hermitian matrix and show that | 4 +§ 1 & + 5i}-
3—2i 6—5i F 4

iii) Prove that (V3 + {)* + (V3 — )" = 2“**{115-—



Vivekanand College Kolhapur (An Empowered Autonomous Institute)

ent of Mathematics
B.Sc.-I Sem -I Internal Examination 2025-26
Course Name: Calculus (DSCO3MATI2) Day & Date: Monday,13/10/2025
Time: 12:00PM to 1:30PM Marks: 10
Q.1. Select correct alternative from each of the following [0z}
PlimEE=
0 X
a)0 b1 2 d)3
ii) If z = x? + ¥ then 2= =
a) y* by x* c)2x d) 2x + 2y
Q.2. Attempt any two. [08]
i) State and prove L-Hospital rule.
ii) Find n'* derivative of e

a
i) Solve. lim(Z25)7,
=) x
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Vivekanand Lollege, Rolhapur (An Empowered Autonomous dnstitute)
B.5¢. II Sem III Minor {Internal Examination) 2025-26
Course: MIN-V: ZMINO3MAT31: Computational Mathematics for Sciences- |
Day & Date: Saturday, 04/10/2025 Time: 02:00-03:00 PM Total Marks: 20
Instructions;
1.All the questions are compulsory,
2 Figure to the right indicates full marks.

0.1. Select the correct alternative for each of the following. 14]
P

1) If x = reos(0), y = rsin(@) then Wh -

a)= . b) r® cyr d) r];
2) If { is Jacobian of u, v with respect to x, y and J' is Jacobian of x,ywifh respect to u, v then

a) Ji=1 by JJ* =0 }h—l ﬁ%:n
NIfz= '[;r, y) isa homogeneous fun::tiurl of degree n, then

ﬂx—+yw—nz MX -i=nm—Uz ﬁx“ y%=nz ﬂx +ya—nm—lk
HlEz=x5" 1.hﬂrla—;-‘—' ﬂnd—y SOAE

a) 2xy2, 2x%y b) 2xy, 2y ¢} 222y 22892 d) 2xy?, 2x%y"
0Q.2. Attempt any ONE of the following, [8]

. = : _ Bpa) _ Apg) Ay)

1) If p, g are functions of w, v and w, v are functions of x, y then prove that e am,:.-j |
2) If # is a homogeneous function of degree n in x and y and f{u} = z then prove that, x?' == + Ex}' axay + 3 ng =
alu)ig (M}—i}“hﬁ'ﬁ'g{u;—ﬂ%
0.3. Attempt any two of the Following,. i8]

1) Verify Euler's theorem for 2 = ax® + 2hxy + by*

5 2 Buw) _ 3ly* 2%}
Qe +vri=x+yul+vi =2+, :-i-mwthatavw wtu-"}'
Bxg) 3

a — B n]
- Hx 3

3) 1f x = e¥ sec(u), y = e” tan(i), verify that ———



Vivekanand college, Kolhapur (An Empowered Autonomous Institute)
Department of Mathematics
B.Sc. Part Il Sem-1I1I

Internal Examination: October, 2025
Subject Code: Differential equation-IT (DSCO3MAT31) Day and Date: Wednesday,01/10/2025
Total Marks: 20 Time: 2.00 PM- 03.00 PM
Q.1. Choose the correct alternative, [04]
1. The linear differential equation is of the form.. ..
3 : dy .

Ay=px+flp) By +PyV=2 )=+ Py = ¢ D)p = [(xy)
2. The Particular Integral of differential equation (D — 4D + 3)y = e** is.......

.fﬂ'i} _plx B:I _E—Ex C} EE.‘L’ D] —px
3.The solution of differential equation sin(px —v) = pis.......

A)y =px+sinp B} y =px—sin'p Qy=px+sin'p D)y = px —sinp
4. The equation y = px + iih’ an example of.......

A) Linear equation  B) Clairaut’s equation C) Exact equation D) Homogeneous equation

Q.2. Attempt any one. [08]

1) Define Clairaut’s differential equation and explain the method of solving and hence
Solve (y — px?) = a*(1 + p*)
2
2) Find the solution of second order linear differential equation %x—:: + Pg +Qy=R

where P, Q, R are functions of x only. The general solution of f(D)y = R when one solution
of F(D)y = 0 is known.
0.3, Attempt any two. [08]

1) Solve (p — xy)(p — x*)(p —¥*) = 0.
2)Solve x =y + alogp.

21‘12_}'“ ¥ 3 ﬂ 2 = =
3) Solve x =4 2(x* +x) == +{(x*+2x+2)y = 0.



Vivekanand College, Kolhapur (An Empowered Autonomous Institute)
B.5Sc. Il Mathematics (Minor)- Internal Examination:2025
Course Name: Improper Integrals and Special funetions

Day & Date: Friday & 03-10-2025 Time: 3.00 pm to 4.30 pm Total Marks: 20
().1. Select the correct alternative for each of the following, 18]
i} Fin) =———.
a) J, *"He~¥dx b} el c) j’ui:t"""e"‘d.: d) [, 2"l dy
ifjForn>0,Mn+ 1} = —
al  nal(n) by (m+ LM+ 1) o) (n+ 130() d)nl(n+1)
iy fim+ L+ 1) = ——-renee
a) f;{ )AL — il b j]‘(x]"={1 -xPdx ) fu’ {31 — xjr-1dx ) j;(x}’"-lﬁ —x)
W) Bl 1) = e
i+ (m) Fin rim} Tinlrim) Sl rim)
et ) r{nm) b) IMz+m) ) rin—m) d}m— ="
Q.2. Attempt any one of the following, 18]
i Evaluate "2 dx, i) Prove that f(m, n) = [[" = dx,

il Prove that (@) nd{m + Ln) = m@{m.n+ 1)
(by flmn) = flm+ Ln) + Blmn+1)

(1.3, Aftempt any two of the following, [BL.
i) Fvaluats j:;—:dr if} Fvaluate Iﬂl *Plogxdx.
itf)Prove that j"i N1 —x)idr = M_T:IIT} iv) Prove that f(m, n) = F{n.m).
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Vivekanand College, Kolhapur (An Empowered Autonomous Institute)
B.Sc. III Internal Examination:2025

Course Name: Real Analysis Course Code: DSCO3MATS51 (NEP 2.0)
Day & Date: 29 foq |20 2 5 Time: i2' 3o pM  Total Marks: 20

iy oyl 3 (|
Instructions:

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) If a sequence has an upper bound, then it is said to be -~ :

a) monotone b) bounded above

¢) Cauchy d) divergent
i) limit of sequence a,, = iiﬁi

a) 0 b) 1 C) oo d) —1
iii) A series ¥, a, absolutely convergent if ~-----n-

a)a, =0 b) Zlay| converges

¢) series diverges d)a, — 0 bounded

iv) An alternating series is one in which the terms are

a) all positive b) all negative
c) alternating in sign d) non-negative
Q.2. Attempt any one of the following, [08]

i) A non-increasing sequence which is bounded below then it is convergent.

i1} Prove that Every Cauchy sequence is convergent.

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

i) Find whether following series are convergent

2 n42 ol .
2) Ln=1Tgmwmaen b) Xy cos ()

if) Find the limit of sequences v3,v/3v3,,/3/33, .......

iii) If {85, }5=1is a sequence of real numbers then lim infS, < r!t_l}ﬂj sup .S,,.

=0
iv) Find the limit superior and limit inferior of the sequence S, = {(=1)" 4+ 1};.,.

EEs
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VIVEKANAND COLLEGE, KOLHAPUR (AN EMPOWERED AUTONOMOUS INSTITUTE)

Internal Examination B.SC. Part- IIT (Mathematics) (Sem-V)

Course code : DSEO3MATS2 Date:-06/10/2025
Subject Name:-Numerical Methods Total Marks:- [20 marks)
(Q.1) Choose the correct alternative [04 marks]

1] f(-xﬂ'l X1, Iz) o=
A) flxsxa)—fxax1) B) flxgxa)—f(xax1) C) Flxa.2a)=f(x0.x1) D) [ Crpxe)=f(xox1)
Lp=X1 X=Xz Xa=%g .
ii) The 2" degree polynomial passing through the points (0,2), (1,7), (2,14), (3,23) is --—-
Ayx? —4x+2 Byx? —4x—2 C)x?+4x+2 D) x* + 2
iii) The value of A%y, is given by....
A) yz + 2y, + Yo B)ys+2y; +y; Cly:— 2y, + D)y: —2y: +»n
iv) Newton's Forward and Backward interpolation is useful when data is....
A) Equally spaced  B) Unequally spaced  C) Both A and B D) None of These
Q.2) Attempt any One of the following [08 marks]
i) Explain Newton’s Backward interpolation method and find second degree polynomial

passing through the points (0, 3), (1, 6), (2, 11), (3.18). -
ii) Using Newton's divided difference table find f{x) as polynomial in x and find f'(2).
X -1 0 3 6 1
b 3 -6 39 822 1611

Q.3) Attempt any Tweo of the following [08 marks]
2
i) Using method of separation of symbols show that e* (uﬂ + xAu, + :;_ru” + e ) = Uy +

xz
Uy X+ o Uz 5 g LLY

ii) Find the interpolating polynomial in Lagrange’s form for the given data And hence interpolate f{0).

FTAR )i ol R b

Pral o

X -2 -1 1 3

fx) -15 -4 0 20
iii) Find f{1.5) using Newton’s forward interpolation formula for the data

X 0 1 2 3 4

fix) 0 1 8 27 |64

iv) Derive Lagrange interpolation formula for n=3.
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VIVEKANAND COLLEGE, KOLHAPUR (AN EMPOWERED AUTONOMOUS INSTITUTE)

Internal Examination B.SC. Part- III (Mathematics) (Sem-V)

Course code : MINO3IMATS1 Date:-06/10/2025
Subject Name:-Computational Mathematics Total Marks:- [20 marks]
().1) Choose the correct alternative [04 marks]
1) f(xg, %1, %) = ==
A) Sl )= Fagxg) B) fix122)—fxo 1) C) Flegxea)—F(xn2q) D) [lerxa)-f(x0.%1)
X=Xy Yoz Xp—Xy X1=Xp
ii) 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 O)x2+4x+2 D)x*+2
iii) The value of A%y, is given by....
A) Yy +2y; + Yo Byyatiya+y, Qya—2y;+ ¥ D)ys —2y; +
iv) Newton's Forward and Backward interpolation is useful when data is....
A) Equally spaced  B) Unequally spaced  C) Both A and B D) None of These
0.2) Attempt any One of the following [08 marks]

1) Explain Newton’s Backward interpolation method and find segond degree polynomial
passing through the points (0, 3). (1, 6), (2, 11), (3,18).
ii) Using Newton’s divided difference table find f{x) as polynomial in x and find f'(2).

X -1 0 3 6 7
¥ 3 -6 39 §22 1611
Q.3) Attempt any Two of the following [08 marks]

1) Using method of separation of symbols show that
2 2
e (up + xbug + S 0%ug + . ) = up +ux + Sy + -

ii) Find the interpolating polynomial in Lagrange’s form for the given data And hence interpolate {{0).

X -2 -1 I 3

f{x) -15 -4 0 20
iii) Find f{1.5) using Newton’s forward interpolation formula for the data

X 0 1 i 3 4

fx) L 1 8 27 64

iv) Derive Lagrange interpolation formula for n=3.
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VIVEKANAND COLLEGE, KOLHAPUR (AN EMPOWERED AUTONOMOUS TNS'[TTUTE}

Internal Examination B.SC. Part- II (Mathematics) (Sem-III)

Course code : 2DSCO3MAT32 Date:-06/10/2025
Subject Name:-Numerical Methods Total Marks:- [20 marks]

Q.1) Choose the correct alternative [04 marks]
i) A root of polynomial with multiplicity one 1s called.........
A) algebraic root B) Transcendental root  C) simple root D) quadratic root
ii) In Simpson’s (3/8)th rule we divide [a, b] into.... equal subintervals.
A)n B)2n C)3n D) 4n
iii) Equation f(x) = x° + x* — 3x% + 2x — 7 = 0 has at most .... Positive roots,
A)3 B)2 )l D)0
iv) The valug of AE~1 = ..,
A) VA BV C)E D) A
Q. 2] Attempt an}* one of the fnllnwmg [8]
i) Evaluate fu =
ii) Perform four ileration of Regular falsi method to find positive real root of xe* = 2.
Q. 3] Attempt any two of the following, 18]
i) Using Lagrange’s interpolation formula interpolate f{0}) from given data
X -2 -1 I 3
F(x) .15 -4 0 20

ii) Using Bisection method find the real root of equatmn x — cosx = 0 perform four iterations.
iii) Find second degree polynomial by Newton’s forward interpolation passing through the

points (0, 3), (1, 6), (2, 11), (3.18).

VIVEKANAND COLLEGE, KOLHAPUR (AN EMPOWERED AUTONOMOUS INSTITUTE)

Internal Examination B.SC. Part- Il (Mathematics) (Sem-I1T)
Course code : 2DSCO3MAT32 Date:-06/10/2025
Subject Name:-Numerical Methods Total Marks:- [20 marks]

Q.1) Choose the correct alternative [04 marks]
i) A root of polynomial with multiplicity one is called........

A) algebraic root B) Transcendental root  C) simple root D) quadratic root

ii) In Simpson’s (3/8)th rule we divide [a, b] into.... equal subintervals.
A)n B) 2n C) 3n D) 4n

iii) Equation f(x) = x® + x* — 3x% + 2x — 7 = 0 has at most .... Positive roots.

A)3 B)2 C)1 D)0
iv) The value of AE~% = -,

A) VA B)V CE D) A
Q. 2] Attem pt any one of the following. [8]

i) Evaluate f —~_ dx using Simpson’s (3/8)th rule with 6 strips. Hence find In(28)*/3,
ii) Perform feur ﬂeratmn of Regular falsi method to find positive real root of xe* = 2.

Q. 3] Attempt any two of the following. [8]
i) Using Lagrange’s interpolation formula interpolate f{0) from given data

X -2 -1 1 3

F(x) -15 -4 0 20

ii) Using Bisection method find the real root of equation x — cosx = 0 perform four iterations.
iii) Find second degree polynomial by Newton’s forward interpolation passing through the
points (0, 3), (1, 6), (2, 11), (3,18).



Vivekanand College, Kolhapur (An Empowered Autonomous Institute)
B.Sc. III Internal Examination:2025

Course Name: Real Analysis Course Code: DSCO3MATS51 (NEP 2.0)
Day & Date: 29 foq |20 2 5 Time: i2' 3o pM  Total Marks: 20

iy oyl 3 (|
Instructions:

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) If a sequence has an upper bound, then it is said to be -~ :

a) monotone b) bounded above

¢) Cauchy d) divergent
i) limit of sequence a,, = iiﬁi

a) 0 b) 1 C) oo d) —1
iii) A series ¥, a, absolutely convergent if ~-----n-

a)a, =0 b) Zlay| converges

¢) series diverges d)a, — 0 bounded

iv) An alternating series is one in which the terms are

a) all positive b) all negative
c) alternating in sign d) non-negative
Q.2. Attempt any one of the following, [08]

i) A non-increasing sequence which is bounded below then it is convergent.

i1} Prove that Every Cauchy sequence is convergent.

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

i) Find whether following series are convergent

2 n42 ol .
2) Ln=1Tgmwmaen b) Xy cos ()

if) Find the limit of sequences v3,v/3v3,,/3/33, .......

iii) If {85, }5=1is a sequence of real numbers then lim infS, < r!t_l}ﬂj sup .S,,.

=0
iv) Find the limit superior and limit inferior of the sequence S, = {(=1)" 4+ 1};.,.

EEs
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VIVEKANAND COLLEGE, KOLHAPUR (AN EMPOWERED AUTONOMOUS INSTITUTE)

Internal Examination B.SC. Part- IIT (Mathematics) (Sem-V)

Course code : DSEO3MATS2 Date:-06/10/2025
Subject Name:-Numerical Methods Total Marks:- [20 marks)
(Q.1) Choose the correct alternative [04 marks]

1] f(-xﬂ'l X1, Iz) o=
A) flxsxa)—fxax1) B) flxgxa)—f(xax1) C) Flxa.2a)=f(x0.x1) D) [ Crpxe)=f(xox1)
Lp=X1 X=Xz Xa=%g .
ii) The 2" degree polynomial passing through the points (0,2), (1,7), (2,14), (3,23) is --—-
Ayx? —4x+2 Byx? —4x—2 C)x?+4x+2 D) x* + 2
iii) The value of A%y, is given by....
A) yz + 2y, + Yo B)ys+2y; +y; Cly:— 2y, + D)y: —2y: +»n
iv) Newton's Forward and Backward interpolation is useful when data is....
A) Equally spaced  B) Unequally spaced  C) Both A and B D) None of These
Q.2) Attempt any One of the following [08 marks]
i) Explain Newton’s Backward interpolation method and find second degree polynomial

passing through the points (0, 3), (1, 6), (2, 11), (3.18). -
ii) Using Newton's divided difference table find f{x) as polynomial in x and find f'(2).
X -1 0 3 6 1
b 3 -6 39 822 1611

Q.3) Attempt any Tweo of the following [08 marks]
2
i) Using method of separation of symbols show that e* (uﬂ + xAu, + :;_ru” + e ) = Uy +

xz
Uy X+ o Uz 5 g LLY

ii) Find the interpolating polynomial in Lagrange’s form for the given data And hence interpolate f{0).

FTAR )i ol R b

Pral o

X -2 -1 1 3

fx) -15 -4 0 20
iii) Find f{1.5) using Newton’s forward interpolation formula for the data

X 0 1 2 3 4

fix) 0 1 8 27 |64

iv) Derive Lagrange interpolation formula for n=3.
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VIVEKANAND COLLEGE, KOLHAPUR (AN EMPOWERED AUTONOMOUS INSTITUTE)

Internal Examination B.SC. Part- III (Mathematics) (Sem-V)

Course code : MINO3IMATS1 Date:-06/10/2025
Subject Name:-Computational Mathematics Total Marks:- [20 marks]
().1) Choose the correct alternative [04 marks]
1) f(xg, %1, %) = ==
A) Sl )= Fagxg) B) fix122)—fxo 1) C) Flegxea)—F(xn2q) D) [lerxa)-f(x0.%1)
X=Xy Yoz Xp—Xy X1=Xp
ii) 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 O)x2+4x+2 D)x*+2
iii) The value of A%y, is given by....
A) Yy +2y; + Yo Byyatiya+y, Qya—2y;+ ¥ D)ys —2y; +
iv) Newton's Forward and Backward interpolation is useful when data is....
A) Equally spaced  B) Unequally spaced  C) Both A and B D) None of These
0.2) Attempt any One of the following [08 marks]

1) Explain Newton’s Backward interpolation method and find segond degree polynomial
passing through the points (0, 3). (1, 6), (2, 11), (3,18).
ii) Using Newton’s divided difference table find f{x) as polynomial in x and find f'(2).

X -1 0 3 6 7
¥ 3 -6 39 §22 1611
Q.3) Attempt any Two of the following [08 marks]

1) Using method of separation of symbols show that
2 2
e (up + xbug + S 0%ug + . ) = up +ux + Sy + -

ii) Find the interpolating polynomial in Lagrange’s form for the given data And hence interpolate {{0).

X -2 -1 I 3

f{x) -15 -4 0 20
iii) Find f{1.5) using Newton’s forward interpolation formula for the data

X 0 1 i 3 4

fx) L 1 8 27 64

iv) Derive Lagrange interpolation formula for n=3.



) A KRSl AR N A St b AR PR T

Fe L b L

Fo = B I b i

P L L

A Y

P

VIVEKANAND COLLEGE, KOLHAPUR (AN EMPOWERED AUTONOMOUS TNS'[TTUTE}

Internal Examination B.SC. Part- II (Mathematics) (Sem-III)

Course code : 2DSCO3MAT32 Date:-06/10/2025
Subject Name:-Numerical Methods Total Marks:- [20 marks]

Q.1) Choose the correct alternative [04 marks]
i) A root of polynomial with multiplicity one 1s called.........
A) algebraic root B) Transcendental root  C) simple root D) quadratic root
ii) In Simpson’s (3/8)th rule we divide [a, b] into.... equal subintervals.
A)n B)2n C)3n D) 4n
iii) Equation f(x) = x° + x* — 3x% + 2x — 7 = 0 has at most .... Positive roots,
A)3 B)2 )l D)0
iv) The valug of AE~1 = ..,
A) VA BV C)E D) A
Q. 2] Attempt an}* one of the fnllnwmg [8]
i) Evaluate fu =
ii) Perform four ileration of Regular falsi method to find positive real root of xe* = 2.
Q. 3] Attempt any two of the following, 18]
i) Using Lagrange’s interpolation formula interpolate f{0}) from given data
X -2 -1 I 3
F(x) .15 -4 0 20

ii) Using Bisection method find the real root of equatmn x — cosx = 0 perform four iterations.
iii) Find second degree polynomial by Newton’s forward interpolation passing through the

points (0, 3), (1, 6), (2, 11), (3.18).

VIVEKANAND COLLEGE, KOLHAPUR (AN EMPOWERED AUTONOMOUS INSTITUTE)

Internal Examination B.SC. Part- Il (Mathematics) (Sem-I1T)
Course code : 2DSCO3MAT32 Date:-06/10/2025
Subject Name:-Numerical Methods Total Marks:- [20 marks]

Q.1) Choose the correct alternative [04 marks]
i) A root of polynomial with multiplicity one is called........

A) algebraic root B) Transcendental root  C) simple root D) quadratic root

ii) In Simpson’s (3/8)th rule we divide [a, b] into.... equal subintervals.
A)n B) 2n C) 3n D) 4n

iii) Equation f(x) = x® + x* — 3x% + 2x — 7 = 0 has at most .... Positive roots.

A)3 B)2 C)1 D)0
iv) The value of AE~% = -,

A) VA B)V CE D) A
Q. 2] Attem pt any one of the following. [8]

i) Evaluate f —~_ dx using Simpson’s (3/8)th rule with 6 strips. Hence find In(28)*/3,
ii) Perform feur ﬂeratmn of Regular falsi method to find positive real root of xe* = 2.

Q. 3] Attempt any two of the following. [8]
i) Using Lagrange’s interpolation formula interpolate f{0) from given data

X -2 -1 1 3

F(x) -15 -4 0 20

ii) Using Bisection method find the real root of equation x — cosx = 0 perform four iterations.
iii) Find second degree polynomial by Newton’s forward interpolation passing through the
points (0, 3), (1, 6), (2, 11), (3,18).
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Shri Swami Vivekanand Shikshan Sanstha’s

Vivekanand College, Kolhapur
(Empowered Autonomous)

DEPARTMENT OF MATHEMATICS

Arbenen ol Exavninakion . pate:24/02/2026

Motice B.Sc.-1 Sem-11

All student of B.Sc. [ are hereby informed that their Internal
examination of Mathematics will be conducted on Wednesday, 11th March 2026.
The examination will be conducted only one lime; student are directed to attend the
examination without fail. Syllabus and Schedule for examination as mentioned in
following table.

Sr.No. | Date & Time Name of Paper Units
1. Differential 1.Exact Differential Equation
Equation-I 2.Linear Differential Equation
Date : 11/03/2026 ( ManLATZL)
&5 Time: 12.00 PM-1.30 PM :
2. fme Discrete 1.Predicates and Quantifiers
Mathematics 2. Isomorphic Graph
(DSCO3MAT22) | 3. Handshaking Lemma

Note: All student must bring their assignment notebook on Internal examination.

G R ko
Dr. S. P. Thorat

?)EPARMN’; OF MATHEMATICS
VIVEHANAND COLLEGE, KoLHAPUR

{EMPOWERED AUTO MOMOUS)
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Shri Swami Vivekanand Shikshan Sanstha’s

Vivekanand College, Kolhapur
(Empowered Autonomous)

HOLHAPUR

DEPARTMENT OF MATHEMATICS
Date: 17 /03 /2026

Noftice
B.Com. I Sem I1(2025-26)

Internal Examination

All the students of B.Com. [(2025-26) are hereby informed that their internal
examination of mathematics will be conducted on 18" March 2026. Internal Examination of
Paper 111 and paper IV will be run same day in online mode (through Google form). Time table
and Syllabus for examination will be mentioned in following table. Link will be provided 5
minute before examination on WhatsApp group.

| S5t No. | Name of paper Topics Date & Time 1
1 Business Mathematics-111 | Module-] Wednesday, 18" - luyvch

Differentiability 2026,
Module II- 10:30 AM to 11:00 AM
Integration

!' 2 Business Mathematics- Module- 1 Wednesday, 18% b gyejs \

v Permutation and Combination 2026,

Module-II 1 11:10 AM to 11:40 AM
Transportation and Assignment
Problems ||

Nature of Question Paper:

10 MCQ'’s of 1 marks each.

(Mr. (i‘_lBE.Eglhe)

DEPARTMENT OF MATH EMATI
VIVEKANAND COLLEGE, KDU'MFEFSE
(EMPOWERED AUTGHOMOU 5)




Vivekanand College, Kolhapur {An Empowered Autonomous Institute)

B.Sc. I (Semester-II), Examination:

Course Name: Differential Equation-I Course Code: 2DSC03MAT21 (NEP 2.0)
Day & Date: 11/03/2026 Time: |2 pm- Total Marks: 10
e |- 30 pmM
Q.1. Select the correct alternative for each of the following, [02]
1) For equation Mdx + Ndy = 0, the equation is exact if...
am _ oN o o o, on M , 9N
a}E T By b} ay ~ ox C} dx =~ Ay d) fdxr  dy
2) The Inlegration factor nf% + Py = (] is...
) 7 b) ef P2 CQelray @) el rex
Q.2) Attempt any one of the following. [08]

i) Solve (x* + y% + 1)dx + 2xy dy = 0.
ey g dy _
ii) Solve —=— ytanx = e™.

iif) Solve x%y dx — (x3 + y¥)dy = 0.

SRR




Vivekanand College, Kolhapur (An Empowered Autonomous Institute)

B.Sc. I (Semester-II), Internal Examination:
Course Code: 2DSC03MAT22

Course Name: Discrete Mathematics
Time: |2 .00pm=l3oprTatal Marks: 10

Day & Date: 11 ez (20226

S———

Q.1. Select the correct alternative for each of the following. (2]
i) If a graph has total degree 8 then number of edges in graph are _.
a) 16 b) 4 98 i &b
ii) Which of the following is a Proposition?
a)” Who won the match?” b) “7 is prime number o
c) “Open the door” d) “Is it raining?” ¥s
18]

Q.2. Attempt any two of the following.
i) State and prove Hand shaking lemma and verify for following graph Gy

C ./@\_ﬂ
) E
Gy

if) verify the equivalence of implication: p = 4 =~pVq

iif) Check whether following pair of graphs are isomorphic or not -

A B E £ F

. 9 G 7
D 2, A

4 8 G

Gg Gy

iv) Define Existential quantifier and write logical equivalence of following statement in

distributing quantifiers “There exists a person who is either a te:qcher or a student.”

H—****Hﬁ**ﬂ*ﬂ***#**“*
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_ Shikshanmaharshi Dr. Bapuji Salunkhe

Shri Swami Vivekanand Shikshan Sanstha’s

Vivekanand College, Kolhapur
(Empowered Autonomous)

KOLHAPUR

DEPARTMENT OF MATHEMATICS

Tyternel Evamimation Date: 24/02/2026

Maotice B.Sc.-II Sem-IV

All student of B.S¢. IT are hereby informed that their Internai
examunaftion of Mathematics will be conducted on Saturday, 14t March 2026.
The examination will be conducted only one time; student are directed to attend the
examination without fail. Syllabus and Schedule for examination as mentioned in

following table.
Sr. Date & Time Name of Paper [ Unii's
 No. _
1 Computational | Unit-I
Mathematics for
Mathematics
Date : 14/03/2026 (ZMINO3MAT41)
Time: 2.30 PM-4.00 FM
2, e Laplace Unit -1
Transform
(ZMINO3MAT42)

Dr. S. P. Thorat
bHEAD
DEPARTRMENT OF MATHEMATICS

VIVEKANAND COLLEGE, KOLE2p10
(EMPOWERED AUTONDYL, .
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VIVEKANAND COLLEGE, KOLHAPUR (An Empowered Autonomous Institute)
B.Sc. Part-ll (Mathematics) (Sem-1V) Internal Examination

SusiecT: Computational Mathematics for Sciences- I Course Cope: ZMIND3MATA1 MARKS:

Select the correct alternative. [04]
The central difference operator & is defined by .
Yo = Yn-1 =6 Pl Y= Ynea = 0Vns
Yo = ¥n—1 = 1"’5"‘:5'%‘:1'1:—1},.:‘2 d) Y~ ¥n-1= ﬁy.:!‘.l—ifz
A3y = ’ ¢
Ys — 3y +3y1 - ¥ B)  ya+3y: 43y 4+
Y3 =32 =3y — ¥ d}  ¥a+3y=3m+x
1
1+:82=
B b} &
A d v
EVZ _p-1/2 : .
& h) v
& d u
Attempt any ONE of the following. [0g]
Determine the value of sin 38° using following table.
X 15 20 25 ETh) 35 | 40 |
sinx 0.2588190 | 0.3420201 | 0.4226183 0.5 0.5735764 | 0.6427876 |
Show that A™u,_, = u, —nu, 4 + nmz_l) Upg +oF (DM
[08]

Attempt any TWO of the following.

Show that A= VE = §E1/2,

Find the cubic polynomial having y(1) = 24,y(3) = 120,y(5) = 336, y(7) = 720.
Define interpolation, polynomial interpelation and interpolating polynomial.



Vivekanand College, Kolhapur (An E 'mpowered Autonomous Institute)

B.Sc. 11 (Mathematics) (Semester-1V), Internal Examination:
Course Code: INSCO3MATAZ{NEF 2.0)

(—ourse Name: Integral Caleulus
Py & Date: I'-lf{]Sj‘j:[]gﬁ Time: 2.30 pm - 4.00 pm Total Marks: 20

[04]

(2., Select the correct alternative for each of the following

Wr(n) =
a) [f x" e *dx b) _I'; ¥ le¥dx

'.';l fulxn—ig—xd-x r,_d-}"f}m xn—le—-xdx

ii}fﬂmx?t’?_zxzdx =
a) 1 , b) 0 fﬁ d) none of these

i) B(m, M) = —eere
o im—1
) fy g b) ;" -

x:}n—l dx

c) ‘['{II 2(sinx)®™1(cosx)*" dx d) All of these

v) ()1 — 2% dx=
1 y 1 E
a) 5 £(2,11) b) 28 (5.11) 116 (5.2) 3118 (5.3)

Q.2. Attempt any ONE of the following. [08]

i) Provethat F(m,n)= 1_1,-;2:} m,n >0

ii) Prove that fﬂ *(sinx)P(cosx)¥dx =3 ,B‘ (pﬂ q?)

[08]

Q.3. Attempt any TWO of the following.

n |

iy Prove that : F(IH_E} =125...2n—1}n>0
VT

rmInplyg

Prove that g(m,m)B0n + n,p)f(m+n+ p.@) = oy

5 mx* .
iii) Evaluatethe [ dx=0e

wkE



Vivekanand College, Kolhapur (An Empowered Autonomoys Institute)
B.5c. Il (Mathematics} {Semester-1V), Internal Examination:

Cerirge Mame: Differential Caleulus Course Code: 2DSCO3M AT (NEP 2.0)
a2y & Date: 13/03/2026 Time: 2.30 pm - 4.00 pm Tolal Marks: 20
Q. 1.Select the correct alternative for each of the following. [0}
A function f{x)is continuous at v = a if...
3) fa)exist b} lim .., f(x)exists
G lHm g F(X) = f(@) d) All of the above

1£) A removable discontinuity occurs when. ..

a) limit exists but funclion value is different or undefined
bj limit does not exist

¢} funclion becomes infinite

d) funcHon oscillates

iii) The funchion f(x) =l x | is...

a)Differentiable everywhere

b but not differentiable at x =
<) Discontinuous at x = 0

d) Differentiable only at x = 0

. L T : iz

wWiju=x4y,v=x—y ﬂ‘m__ﬂlu,ﬁh =
a)~ b) ~2
c)2 d)1

0.2. Attempt any ONE of the following. [08]
i) If J is jacobian of u, v with respect to x, y and J' is jacobian of x,y with respect to u, v
thenj/' = 1.
ii) Prove that

a) The composition of two continuous function is continuous function.

b) A Constant function is everywhere continuous.

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

i) Find the value of ‘a’ if that function f(x) defined by
2x—1:x <2
flx) = a;x=2 iscontinuousatx = 2.
x+1;x>2

amr) _ xi-y?
afx.y) T outgp?”

it If x* +y? + u® — v? = 0 and uv + xy = 0 then show that

2 oA X : dw)
i) fu=x+y,v= o then find Ty

EhEH



VIVEKANAND COLLEGE, KOLHAPUR (An Empowered Autonomous Institute)
B.Sec. Part- II (Mathematics) (Sem-1V) Internal Examination
Subject: Laplace Transform Course Code: 2MIN03MAT42 Marks:20

Q. 1] Select the correct alternative for each of the following: [4]
DIFL{F()} = f(s) thenL{ [f Fdu} = ...
A) £ (s) B) = f(s) C) sf(s) D) f'(s)

ii) L{ sin3t.cos3t} = .......
1 3 1

A) sﬂi+ B) s2— 4 ©) 52436 D} 524 36
iii) The value of [, e~ t* dt =
1 1 5 2
A): B 03 D) :
v L{y®}= — |
A) s2L{y} — sy(0) —y'(0) B)sL{y}+y(0) C)sL{y}—y(0) D)sL{y}+sy(0)+y'(0)
Q.2] Attempt any one of the following [8]

i) IFL{F(£)} = f(s), prove that L{F(at)} = ‘-11 f(%].fﬂdsn if L{F(t)} = % then find L{F(7¢)}.
if) Find the value of L{=————].
Q.3] Attempt any two of the following [8]

i) Find Laplace transform of the function, F(t) = {E:;' [i ‘; ; =5

ii) Evaluate L{t? cos 3t} using Laplace transform.
iii) Evaluate L{te~* sinh t} using Laplace transform.
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Notice
Internal Exam 2025-26

B.Sc. ITII (Major & Minor) Sem VI
informed that the

28/02/2026. The
and no

All students of B.Sc. III (Major & Minor) are hereby
internal examination for Semester VI will be held from 02/2026 to
examination will be conducted only once. Attendance is mandatory,
exceptions will be permitted. The syllabus, timetable, and pattern of question paper

for the Internal will be mentioned as follows:

Sr. | Name of the Paper Syllabus Day & Datg Time
No. —
Major Subjects
1 Metric Space Unit1 &2 Tuesday, 12:00 PM to 01:00 PM
24/02/2026

2 Linear Algebra Unit1&2 | Wednesday, 12:00 PM to 01:00 PM
' 25/02/2026

3 Complex Analysis Unit1 &2 | Thursday, ™ 12:00 PM to 01:00 PM
26/02/2026

3 Optimization Techniques | Unit1 & 2 Friday, 12:00 PM to 01:00 PM
27/02/2026

Minor Subject

1 Basics of Operation | Unit1 & 2 Saturday, 12:00 PM to 01:00 PM
Research 28/02/2028,

Question Paper Pattern 20 Marks
Q.1) Select the correct alternative. 4 MCQs [04]
Q.2) Attempt any one out of two Questions. » [08]

' [08]

(Q.3) Attempt any two out of three Questions.
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Vivekanand College, Kolhapur (An Empowered Autonomous Institute)
B.Sc. [1I (Mathematics) (Semester-VT), Examination:

Course Name: Metric Space Course Code: DSCO3MATG1 (NEP 1.0)
Day & Date: Time: - Total Marks: 20
Instructions:

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

.1, Sclect the correct alternative for each of the following, 104]
1. For metric space <M p> the subset A is dense in M il
A)A=M BjA=0 QA=A D)ANA=8
2. I 7 is set of all bounded sequences of real number and x = {x, Yo , ¥ = {3,152, are in £ then show
that =%, p= forms metric space where p(x, ¥) =
Al — BY lub |x, + b —
Nubx—y| B) lub_ |, + yul ©) Jub x| D) Jub | —al
3. A metric space =M p> is connected if and only if it has .
A) separation B) no separation C) subsets D) connected subsets.
4. In an metric space <M p> A =0 isopensetinspacethen ' = M — A is sel.
A) closed B) neither open nor closed  C) oapen 1)) both open and closed.
Q.2. Attempt any onc of the following. [08]
1) Show that <R*, p= forms a metric space where p(x,y) = s — )% + (o — ¥2)? for x = (x4, x3).
¥ = (y1,¥2) in B2,
2) Show that every convergent sequence in metric space is Cauchy sequence.
2.3, Attempt any two of the following. L

1) Let (X, d) be a metric space and x, ¥, 2, be any 3 points of X then d(x, ¥) = |d(x, 2) — d(z, ¥l
2) Show that in any metric space <M, p = M and ¢ are both open and closed sets,
3) Let A and B be a subset of X then show that

VA © 8= D(A) S D(B). ii) D(A N B) < D(A) n D(B).

— e
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Vivekanand College Kolhapur (An Empowered Autonomous Institute)
Department of Mathematics
Internal Examination 2025-26
B.Sc.-11I (Sem-IV)

Course Name: Linear Algebra Course Code: DSCO3MATS2

Day & Date: Wednesday,25/02/2026 Marks: 20
. Time: 12:00PM to 1:00PM
Q.1. Select the correct alternative from each of the following. [04]
i) Dim({0}) = -
a)l b) 0 c)2 d) 3
ii) Inner product space over complex field is...
a) euclidean space b) complex space c) unitary space  d) quotient space
iii)If T: V — W is homomorphism then Range(T) is....
a) subspaceof V. b)subspace of W  c) not subspace d) quotient space
iv)If u and v and elements of inner product space of V(F) and « € F then (u av) ="
a) & (u v) b){eu av) o) d@u v) d)a{u v)
[08]

Q.2 Attempt any one of the following,
i) Prove that if S is finite subset of vector space V such that V=L(S) then there exist a subset of 5

which is basis of V.

ii) Define inner product space. State and Prove Cauchy Schwartz Inequality.
Q.3. Attempt any two of the following. [08]
i) Define sum of two subspaces. Prove that sum of two subspaces is again a subspace.
ii) Apply Gram Schmidt process to orthonormalize the set of linearly independent vectors

(1, 0, 0),(1, 1, 1}, (1, s 3}.
iii) Prove that if T: ¥ — U is linear transformation then ker(T) = {0} if and only if T is one-one.



Vi\rekauaml College, Kolhapur (An Empowe red Autonoihous Institute)
B.Se. 111 (Mathematics) (Semester-VI), Examination:

Enurse Name: Complex Analysis Course Code: DSCO03MAT63
_ Jay & Date: 26-02-2026 Time: 12pm-1pm Total Marks: 20
Instructions;
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, [08]
LIf f(2) = u(x, y) + iv(x, ¥)is analytic, then the necessary condition is
A)uy =1, Bluy, =1, Chu, = wpand uy, = —1, D) u, = —iy
2. Ifz=x+iv,then e* = B
A) e*(cosy +isiny) B) e¥({cosx -+ isinx) C) e*(cosh y + isinh ¥) D) e¥(cosh x + isinh x)
3. Which function is entire? <
1 r Y, L
A)- Ble Cllogz D)—

4. The singular points of  fz) = {zT;{zf-ﬁ are

Alz=10 Biz=-—2 : Cyz=1 Diz=1,=2

(.2. Attempt any one of the following. [08]
LIf f{z) = u + iv be analytic function and 7z = re'® where u, v, 1, @ are all real numbers then show that
du __1dv N__ 14 % S
FTrR Y e T T T SEe e =T
2. 1fz = re¥ , show that Logz = Inr + {(# + 2nn), neZ
[08]

Q.3. Attempt any two of the following,.
|.Using C-R equation show that () and its derivative f"(z) exist everywhere and find f*(2) when f(2) = z°.
2.If z=-1-/3 i find exponential logarithmic function of this complex number.

3.Show that u(x, ¥) is harmonic in some domain and find & harmonic conjugate v(x, ¥} when u(x,y) = Zx — x? + 3xy*

——— e
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Vivekanand College, Kolhapur (An Empowered Autonomous Institute).
Department of Mathematics
B.Sc. Ill {Sem Vi) Internal Examination <
Course Code: DSEO3MAT11 (Optimization Techniques) ~ Day & Date: 27/02/2026 Total Marks: 20

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

i) In the optimal simplex table the value Zi—g=10 indicates

A) unbounded solution B) Optimal solution  C) alternative solution D) infeasible solution

ii} For maximization problem in Big-M method, coefficient for an artificial variable in the objective
function is....
A)+M B)-M

iii}) The solution to a transportation problem with m rows (supplies) and n columns(destinations) is
non-degenerate if number of positive allocations are...........

Dim4+n+1

C) Zero D)1

Alm+n B) man Cm+n-—1

iv) Transportation problern having Minimization of objective function has an alternate optimal
solution whenever in optimal TP table .....for any empty cell.

i:]ll':u —(H£+Ujj|:_"‘ﬂ D}ICU —{H1+Fj}5ﬂ

AJCU “(‘I.lg"l“i?j} =0 B]I‘.’.‘U —(HI-I-‘L?_Ij{ﬂ

Q.2. Attempt any one. [08]

v
problem by using Modified Distribution method,

i) Find the optimal solution of Transportation
D1 D2 D3 D4 Supply
51 11 13 17 14 250
52 16 18 14 10 300
53 21 24 13 10 400
Demand 200 225 275 250

ii) Solve the following L.P.P. by Big-M Method.
Min Z = 7x; + 15x; + 20x3, subject to 2x; + 4x; + 6x3 = 24,3d; +9x; +6x3 =30, x1%5,x3 20

[04]

Q.3. Attempt any One.
i) Find the initial basic feasible solution of the Transportation problem by using least cost method.
D1 D2 D3 D4 05 Supply
51 5 ] 3] 6 3 g2
S2 4 7 7 6 5 5
53 8 4 6 6 4 9
Demand 4 4 5 4 8

i) Solve the following L.P.P. by Simplex Method.

Max Z = x; + x5 , subject tox; + 2x; < 20,x; +x» <15, 5%, =0




vivekanand College, Kolhapur (An Empowered Autonomous Institute),
Department of Mathematics
B.Sc. Il {Sem VI) Internal Examination
Course Code: MINO3MAT11 (Basics of Operations Research) Day & Date: 28/02/2026 Total Marks: 20

Q.1. Select the correct alternative for each of the following. [04]
i) Transportation problem having Minimization of objective function has no alternate optimal
solution whenever in optimal TP table .....for any empty cell,

Cyeij —(u+v)20 Dley —(w+v)=<0

A}Cij —(RE+IJ_I|'J =0 E]Cu '—(HI'I"UJ){D

ii) When are artificial variables NOT required in a Linear Programming Problem?

A) When all constraints an: < type B} When constraints are = type

C) When constraints are = type D) Only in minimization problem

variables equal

jii) Initial Basic feasible solution of L,P.P. is obtained by assuming the values of

to zero.
A) Basic B) non-basic C) slack D} Surplus
iv) The solution to a transportation problem with m rows (supplies) and n columns(destinations) is
degenerate if number of positive allocations are........m+n—1.
A) less than B) greater than C) equal to D) None of these
Q.2. Attempt any one. 3 [o8]

i) Solve the following L.P.P. by Big-M Method.
Max Z = 3x; + 2x; + xg,5ubject to 2x; + x3 +x3 = 12,3x, + 4x, = 11, x; unrestricted, x;,x3 = 0

ii) Find the optimal solution nf Transportation problem by using Modified Distribution method.

Q.2. Attempt any one.

i) Solve the following L.P.P. by Simplex Method.

Max Z = Xy +x2 i SUbjECttﬂ Xq + Exz = Eﬂ,xl +I2 = 15; x:l‘xz = 0.

D1 D2 D3 D4 Supply
51 23 27 17 18 30
52 12 17 20 31 40
S3 22 28 12 32 53
| Demand 22 35 25 41
[04]

ii) Find the initial basic feasible solution of the Transformation problem by using Vogel approximation

method.
D1 D2 D3 Supply
F1 5 1 8 15
F2 3 9 6 25
F3 4 2 7 30
F4 7 11 10 20
Demand 18 25 22
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