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P.G. Re Entrance Examination 2025
M. Sc. ENTRANCE

M.Sc. Mathematics / M.Sc. (Mathematics with Computer Application)
Subject Code : 58716

Day and Date : Thursday, 10/07/2025 Total Marks : 100
Time : 01.00 pm to 02.30 pm

Instructions:

1) All questions are compulsory.

2) Each question carries 1 mark.

3) Answers should be marked in the given OMR answer sheet by darkening the appropriate option.
4) Follow the instructions given on OMR sheet.

5) Rough work shall be done on the sheet provided at the end of question paper.

1. I y=e**theny,=

A)2re* B)2"e? C)2re?x D)x?

2. Rolle’s Theoremis not applicable to f(x) = |x] in [-2,2] because

A) f(x) is not continuous at x = —2.
B) f(x) is not differentiable at x = 0.
C)f (x) is not continuous at x = 0.

D) f(x) is not continuous at x = 2.

3. Ifxisrealthensinh™lx = .

Alog(x +VxZ - 1) B)log(x + VxZ + 1)

1 Z W

C); log(x + VxZ ~1) D)2log(x — VxZ — 1)
4. 2 g — 2 A

If u = x*,v = y“ then the Jacobian Previ

A) dxy - B)—4xy C) 4x?y? D) —4x2y?
5. . = . . . . d?y dy .

The solution of the linear differential equation mt 4?‘; +4y=Cis .

A)y = (c1 + cpx)e?* B) ¥ = (c; + cpx)e™

Oy = (a1 +ex)e™ D)y = (1 + cpx)e™ ™



10. .

11.

12.

13.

The function f{x) = sini atx =0hasa
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A)Discontinuity of first kind
B)Removable discontinmity
C)Discontinuity of second kind
D)Infinite discontinuity

dz

= (XY 8z , 9z _
Ifz—(ﬁ+ﬁ)thenxax+yay—
1

A)2z B) 57 C)0

The P.I. of (D — @)%y = ¢%* is

AT B) L% C) Lo

The value of sinh (E;) is

A B_g i C)i D)

o
~ &

The soiution of the equation p?> — 7p + 12 = 0is........

D) 3z

D) %e‘”‘

LRET)

A(y-3x—c)y—4x—c)=0 By(y—6x—c)(y—3x—-¢c)=0
COW+3x+c)y—4x—-¢c)=0 D) y=2x+c¢

d?y

. _ dy . . ..
By using substitution x = e* the value of x? =t ZXay in homogeneous linear equation is of the

form ................

C) DD+ 1)
D) D~ 1)

The complete solution of the differential equations %’5 =4

A) y=axy=czZ
B) xy=cn,yz=1c;
C) y=x,xz= ¢,
D) xy=c¢.,y=¢z

If f(x) is continuous in (a, b) and f(a) and f(b) are of oppositesigns then there exists

.............. root of f(x) in (a, b).

A) zero

B) one

C) two

D) atleast one
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Value of the integral [ f
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The iterative formula of Euler’s method for solving y' = f(x, ¥) with ¥(xp} = ¥4 i8..vvevuneenn.

A) Yo = Yo+ hf (x5, Y0)

B) Yn = ¥p—1 T+ hf(xn—pyn—l)
C) Yn=Yo T hf(xn—layn—l)
D) ¥n = ¥n-1+ hf(x0,¥0)

The divergence of a vector point function f is zero then f iscalled ..............

A) solenoidal
B) rotational

C) imotational
D) conservative

Value of curlgrad f is...............

A) VAf

B) 0

C) divgrad f
D) gradcurl f

If the line integral | c F . df is independent of the path C joining A and B in a region R where A
and B are points in R then vector field F is called .............. vector field.

A) continunus

B) non continuous
C) conservative

D) non conservative

erf (x) +erf. (x) =eennne.

A) 1
B) -1
< 0

D) «
bdxdy .
e

A)  log{ab)

B) log;

C) loga.logh

. loga
D) loghb



21,

22,

23.

24,

25..

26.

217.

The least upper bound of the set [rr +1, n+ é T+ g, } is .

A) @
By m+1
1
D) 0

is not a countable set.
A) Set of all rational numbers

B) Set of all integers

) o, 1]
D) {e, €%, €3, €%, ... }
If$={1,0,1,0,1,0,.}and N = {n;}i2, = {2i — 1}{2,,then S N =
) 1,0,1,0,...
B) 0,1,0,1,..
o 1,1,1,1,...
D) 0,0,0,0,...

For the sequence S, = (—1)", V¥ n € I, which of the following is correct?

A) limit superior = limit inferior

B) neither limit superior nor limit inferior exists
C} limit superior = 1 and limit inferior = — 1

I3) Lmit superior = 1 ard limit inferior = 0

A non-increasing sequence which is not bounded below is

A) diverges to oo
B) diverges to —co
C) convergent

D) none of these

lim [ 6n’ + 15 )_
no ol 272 5n+3 )

A) 7.5
B) e
C) 5
D) 3

If s = {s,}3., and t = {t,}, are in class £2, then
1

1
[

Z Sutn

n=1 n=1

A) Minkowski inequality
B) Schwarz inequality
C) Triangle inequality

D) Dirichlet’s inequality

n=1
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© NFsm o N\Z
< (Z sﬁ) (Z t,zl) . This inequality is known as )



28.

29,

30.

31,

32.

[20]

If Z a, is a series of nonzero real numbers and 4 = lim sup, _ ,
n=1
converges if L
A) A<
By A>1
C) A=2
D) A=1

o
The series > 1 is
n=1
A) convergent to 1

B) convergent to »
C) convergesto 0

D) divergent

If 0 <x< 1, then the alternating series 1 —x o _
1
A) converges o7
1
B) converges to 1 —
C) convergesto 0

D) diverges

0(S3)=_____
A) 6
B) 1
C) 2
D) 3

[1 278D .
: 1, then the series
n
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____ theorem states that “If G is a finite group and H is a subgroup of G then o(H) divides

o(G)”.
A) Euler’s
B} Fermat’s
C) Cayley’s
D) Lagrange’s

5:15
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Consider the following statements for a cyclic group G = < a >.
D) & 1s abelian.
I o(G) = o(a).
Then
A)Only D) is true
B) Only II) is true
C) Both I) and II} are true
D) Both I) and II) are false

An 1nfinite cyclic group has precisely generators.

A) two

B) one

C) infinitely many
Dj (1)

Ar isomorphism from a group G to itself is calied of G.

A) endomorphism
B} automorphism
C) epimorphism
D) monomorphism

Every group G is isomoiphictoa

A) group of order prime
B} infinite group

) finite group

D)) permutation group

Consider 83 == {1, (12}, (13}, (23), {123}, (132)} . Then alternating group A, =
AY {1,(12),(13),(23)}
B) {I}
Cy {1,(123),(132)}
D) 53

Which of1he following value of 7t gives Z,, modwe 1 4 field?.

A) n=27
B) n=10
C) n=15
D) n=11
Rings of integers is of characterisiic __
A) p (prime)
B) zero
) 1
D} infinity



40.

41.

42.

43.

45.

46,

47.

ENT-39

A commutative division ring is called

A) an integral domain
B) ideal
C) a Boolean ring
D) a field
Let f(¢t) be a function of class A. Consider the following statements.
I} f(t) is piecewise continuous over every finite interval in the range ¢t = 0.
1I) f(t) is of exponential order as t — co.
Then
A) Only I) 1s true B)OnlyI)istrue C)bothl) & Iy aretrue D) both I} & 1I) are false

L {455} =
x : s 1
A) r(;) B) (é) C) ) (;) D.’ 'E
54 54 54

2

If L{t cost} = (S‘Z J:)'z then the value of f: e tcostdt=__
)z B) 57 O 5 D) 4
If F(t} is a penodic function with period w, then L{F(t)}=
W) [T SF@d B [T E@dr )b py Lo

If F(x) is continuous and F'(x) is piecewise continuous, then F,{F (x)} =

A) —F{F(x)} B) F{F(x)} C) -sE{F(x)}  D)-s?E{F()}

A) cosV32t . B) cos4t C) %cos 4t D) %'sinfi-t
If L7Y{f(s)} = sint then L Y{f(3s)} =__ _

A)sin () B) 3sin (%) C)sin (%) D) Zsin(3t)



48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

ENT-39

If f(s) is Fourier transform of F(X) then Fourier transform of F'(X) is
where F{F(x)} = % [ F(x)e'* dx

A) is f(s) B)s f(s) C) —is f(s) D) -sf(s)

1
_1 =
P e T —

A) % cosh 4t B) facos 4t C) j: cos 4t D) isinh 4t

If L7Yf(s)} = F(t) and L™ {g(s)} = G(t), then L"{f(s) - g(5)} =
A) F(t) - G(t) B)F(t) + G(t) CYF(t) - G(t) D) F(t)  G()

The inverse of a complex number z = 1 +{ isz™! = ---

A) (1-0)/2 B)i+i O)1—i D) (1 +i)/2

If f(z)=2x%+iy? then f'{z) exists atz = -
A)i B) —i C1 Dy1+i

For which of the following function f(z) , f (2) is also analytic?
A) z*° B) e? C) cosz D)1+i

If Arg z denotes the principal value of argz, then relation between them is ...
AyArgz=argz+2nn,n=0,1,-1,.. B)Argz=argz+2nni,n=01,—-1,..
CArgz=argz+na,n=0,1,-1,.. D)Argz=2argz+2nnn=10,1,-1,..

Anarc z = e®,0 < t < 21 which does not cross itself except 2(0) = z(2 n)is...

A)Jordan arc - B) Jordan curve C)openarc D) Simple arc
d . . . .
B :—j =..., where contour ( is the circle |z] = 2 taken in the positive sense.

A) 2mi B) —2ni C) 4mi D) —4ni

.
The series of complex numbers Yo, (1 + -31-) is...

A) divergent B) converges to _zii C) converges to —23 - D) converges to 1:11
_ L
2

: 15
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. P 1 . . .
The Laurent series expansion of z2 cos (2—2) in the domain 1 < |z| < =0 1s...

o (-1} o 1 oo 1 w  (—1)nH
A) X rn B) Y=o nmm O) Xrzosmms D} Zr=o (z:%
1-sinz . : :
If f(z) = 5 then z = O s ... type of singularity of f(z).
A) Removable B) simple Pole C) Pole of order3  ID) essential
The value of the integral fc - éz'_ﬂ.taken counterclockwise around the circle |z| =1
is ..
o B) 2nmi _m il
Ay ) ) -3 Dy

A zero vector in vector space V(F) is always .
A} linearly dependent.

B) linearly independent,

C).  both linearly dependent and independent

D) none of these.

A non empty subset W of a vector space V(F)is a subspace of V(F) if and only if
A) xx+fByeWforx,f eFandx,y e W
B} xx—pByeWforx,§ € Wandx,y €F
C} «x+pyeWfore,f eWandx,y €F
D} Xx.fycsWfor«,f € Fandx,y € W

If W is subspace of vector space V(F), then linear span L{(W) = .
Ay W B)V C) {0} D) &

IfT: R? — R%and R? - R3definedby T (x,y) = (y, x)isands(x,y) = (x +y, x —y, ¥).
then S.T(x, y) = __
AYx+y,y —x, x} B)(x—y x+y x)

Ox~-y, x+y, v) D){y+2x, y-x, x)

Ifu = (4, —3,0, 1) then norm of u with respect to Euclidean inner product is

A)30 B) 26 C)V30 D) V26
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In an inner product space V, the inequality
flu+vll < flull +llvll VYuveV
is called
A) Cauchy Schwarz inequality
B) Minkowski inequality
C) Triangle inequality
D) None of these

The number of vectors in any basis of Finite Dimensional Vector Space is called
A) rank of T,
B) normof V.
C) nullity of V.

D) dimension of V.

IfT:U - V isalinear transformation such that dim. U=4
and nullity of T=2 then rank of T is .
Al B)2 C)yo D) 4.

IfA = [; g] then the characteristic polynomial of A is

Ay x?—-2x+ 3. B)x?+3x~-10.
C)x? ~ 3x. D) x? — 3x ~ 10.

If T(1, 1) =(3, 3) then is an eigen value of T.
A)3 B} 4 )2 D)6

A general solution of a first-order partial differential equation involves---r==nrr-enmn

A} No arbitrary constants or functions
B) One or more arbitrary constants

C) One arbitrary function

D) Two arbitrary constants

Which of the following is not a homogeneous partial differential equation ------—---
Ay Uy + Uy, =0
B) tyx —3uy, =0
C) Upy + 20y + Uy =0
D) Uy + uyy = x% + y?

10:

15
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The partial differential equation formed by eliminating constants fromz = a(x + y)* +
b(x — y)? is of-—-

A) First order

B} Second order

C) Third order

D) None of the above

For repeated roots in the auxiliary equation, the complementary function includes---------

A} Only exponential terms

B) Muitiples of arbitrary functions
) Constants only

D} Terms multiplied by x or y

The Charpit’s auxiliary equations are derived by~--e----———--

A) Separation of variables

B) Method of characteristics

C) Using total differential and denvatives of F
1) Integrating directly

In the method of characteristics, the characteristic curves are found by solving----------

A) A single ordinary differential egpation

B) A pair of partial differential equationS

C) A system of ordinary differential equation derived from auxiliary equations
D) A second-order PDE

The solution of the partial differential equation % = 0 i§ ---rmeomee-
A) u={y)
B) u=f{x}

C) u=x+y
D) u=constant

The complementary function for. the equation (D - D)z = 0 is ------——----—-

A) f(x-y)
B) fx +y)
C) f(x)ey)
D) f(xy)

The partial differential equation t,, + ty; = 0 is--mmmmeseeuama-

A) Elliptic

B) Parabolic
C) Hyperbolic
D} Mixed type

11:

15
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The characteristic equation is obtained from a partial differential equation by---—--------

A} Replacing derivatives with operators and factoring
B) Taking the Fourier transform

C) Applying separation of variables

D) ReplacingD) > mand D' > 1

In absolute metric space, the distance between two distinct is ------- .

A) negative

B) zero

C) complex

D) greater than zero

In any metric space the Cauchy sequence ----------.

A) is always convergent sequence
B) need not be convergent sequence
) is not convergent sequence

D} none of these

In any metric space< M, p>the condition p(x, y) = p(y, X} is called ~--+=-----.

A) non-negativity
B} symmetric

C) transitive

D) triangle inequality

If M is the closed interval [-1, 2] with absolute value metric, then open ball B{(;3] is the interval -

A)[-3,3]
B) (-3, 3)
C) (-1, 2)
D) [-1,2]

Which of the following is closed subset of an absolute metric space?
A) {1}
B) (1, x)
C) (1,2]
D) [1,2)

12:15
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In any metric space image of closed set ——------— .

A) need not be closed set
B) is closed set

C) is open set

D) can't say

Let < M, p>be a metric space. A subset ‘A’ of M is totally bounded if and only if ----e-m---.

A) there exists a sequence of points of *A’that contains a Cauchy subsequence

B) there exists a sequence of points of ‘A’that contains a convergent
subsequence

C) every sequence of points of ‘A’contains a convergent subsequence

D) every sequence of points of *A” contains a Cauchy subsequence

‘For a subset A = (2, 5) of R,
Iy diam{Aj=1inR,.
(IIy diam(A) = 3 in R'.
Then ------—---- .
. A) only statement (I) is true
B) only statement (II) is truc
C) both statements {(I) and (11} are true
D) both statements () and (II} ave false

A subset C = {1, 2,...., 120} in discrete metric space is.........

A) connected

B) open

C) compact

D} need not be open

Lel <M, p> be a metric space. T: M — M is a contraction on M then which of the following is
true?

A) p(Tx, Ty) <§ p(x,y)
B) p(Tx,Ty) < 3 o(%,¥)
C) p(Tx,Ty) <2 p(x.y)
D) p(Tx, Ty) zp(x, y)

Operations Research is most closely related to:

A)Y Artand literature
B) Historical studies
C) Dacion science,

D) Pure mathematics

13:15
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The term "feasible soluiton" in LPP refers to & solution that:

A) Maximizes the objective function

B} Minimizes costs

C) Is obtained using the Simplex method
D) Satisfies all constraints

For the transportation problem with supply [30,50], demand [4C,20,20] and cost matrix:

1243
1312]

What is the initial solution cost using Vogel's Approximation Method?

AR50
B) 2190

C}.2170
D) 2210

The purpose of slack variables in LPP is to:

A) Convert inequalities into eguations
B) Replace decision variables

() Eligpinate the objective fimction
) Introduce noniinearity

A balanced transportation problem has:

A) Total supply > Total demand
B) Total supply < Total demand
C) Total supply = Total demand
D) No constraints

The stepping-stone method is used to :

A) Test the optimality of a transportation solution
B) Find an initial feasible solution

C) Solve an assignment problem

D) Handle degeneracy

In an assignment problem, the number of rows and columns must be equal to ensure.

A) Optimality
B) Unigqueness
() Linearity
D) Feasibility

ENT-39
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The Hungarian method is also known as:

&) Kubn’s algorithm

B) Vogel’s method
() Flood’s techmque
D) Dijkstra’s algorithm

The Travelling Salesman Problem is NP-hard because:

A) It cannot be solved

B) It has no feasible solutions

() Its solution time grows exponentially with problem size
D) It is a linear problem

The MODI method stands for:

A) Modified Distribution Method

B) Matrix Optimization and Distribation ndex
C) Minimal Optimal Distribution Index '
D) Multi-Objective Decision Index

ENT-39
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