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M.Sc Entrance Examination 2026

Mathematics
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Day and Date : Thursday,14-May-2026 Total Marks : 100
Time : 03.30 PM TO 05.00 PM

Instructions:

1) All questions are compulsory.
2) Each question carries 1 mark.
5) Choose the correct alternatives.

The general solution of differential equation \/y — px = p i$ ——-——-

A)y=ecx+c
B) y=cx— ¢?
CO)y=cx+1
D) y =cx+ ¢?

The differential equation y = 2px + f(p?x) can be reduced to Clairaut’s form by standard
substitution ----—-c-e-emeev

A x=utandy=v
By x=ulandy=v
O x=ulandy= e
D)x=eYandy=v

2

The value of ¢ in Lagrange’s theorem for the function f{(x) = logsinx in the interval ES—;] is ---

w
A} "
i
B) 5
2
C) <
D) None of these

Expansion of sinhx in ascending powers of x is -——---—
x4

x%  x3
A)l+x +'E?'+'§T'+ T

x2  x? x®

B) 145+ 5+ 5 - -~~~
x¥ x5 X7

G T s SELLEE

53 +5 7
I)) X 4'?i-+-ET-+-;T-+ —————
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The complete solution of the differential equation (D? + 6D 4+ 5)y = 0 is ~——--—
A)y= cie™ + e
B) y = cje” + e
C) y= ce* + e
D) y= cie ¥ + e

The degree of the homogeneous function 21 g

VE+HY
A) V2
B) 1
®) ‘71
D) %

Ifx=rc059,y=rsin9then?72+gi;= — =
A) tané
B) zero
C) -r
D) cos 8

. ' . Auy) .
If u = e*cosy,v = e*siny then the Jacobian AL

a(x.y)
A) e*

B} zero
C) one
D) e*sinycosx
If z= —1 + i then using De Moivre’s theorem , z* = — — — — —
A) -4
B) 4
C) 4i
D) None of these

The function f: 4 - Bis called a one-one correspondence between A and B 1f --------
A) fis neither one-one nor onto
B) fis one-one and onto
C) fis one-one but not onto
D) fis not one-one but onto

The solution of the homogeneous differential equation
2 4%y '
ol
A)ex® + Exi B) ;x% + cpx C) e +ce™™ D)oye™ +cx®

dy _ Ay o
xa—Sy—O sy =
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If a differential equation 2—?2- + P 3—i + Qy =R and P + x@ = 0, then known solution
is .
A) y=e~* By y=e* C) y=x? D) y=x

If the condition of integrability is satisfied then the general solution of the differential
equation xdx + ydy + zdz = 0 i§ —————-———-.

A) x*+y*+2t=¢ B) xyz=c

) xz}’222=f D) x+y+z=c¢

Let Yo, ¥4, -, Yn be a set of values of y = f(x). Then V3y;= --omcrmeenne .
A) ys~3y:+3y1 % B) ¥+ 3y, +3y+
C) ¥s—Yo D} yo—3y,+3y.—¥

Consider the data:

X 0 1 2
F(x) | 4 3 12
The value of f: f(x) dx by Trapezoidal rule i§ -==--mseeem-x,

A) 1 B) 12 C) 15 D) 9

The vector point function f is said to be solenocidal if ----------—,
Aycurl f=0 B)div f=0 C)curl f =1 D)divf=1

The value of a.V G) E —

Ay -2 B) I C) -5 D) %
f ; R — .
& (Gri) B ; o I(3): o r(;)rE)
I p— _
A 7 By I o = D) =
erf(—x)=-rm-mmemm-.
A) erf(x) B) —erf(—x) C) —erf(x) D} erf.(x)

If z=3 + 4i,then |z|is.............

A) 3
B) 4
C) 5
D) 7
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A function is analytic if it satisfies ...............
A} Only continuity
B) Only differentiability
C) Cauchy-Riemann equations
D) None

A harmonic function satisfies ................

A) Laplace equation

B) Cauchy-Riemann equations
C) Euler equation

D) Conjugates

An analytic function with constant modulus is ..............
A) zero
B) constant
C) variable
D) does not exist

The harmonic conjugate of u(x,y) = x> —3xy2is....cccoeenn.e.

A) 3xiy—y3+x
B) x?y—-3y3+x
C) 3x’y—-y3+y
D) 3x?y—y3+5

A continuous arc without multiple points is calleda ............
A) Jordan arc
B) continuous arc
C) contour
D) rectifiable arc

If f(z) is analytic in a simply connected domain, then ..................

A) f(2) is constant

B} f(2) does not exist
C) $f(2)dz=0

D) $f(z)dz+0

ENT-20
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If an entire function has a pole of order n at infinity, thenitis ...................
A) constant function
B} a polynomial of degree n - 1
C) a polynomial of degree n
D) apolynomial of degree n + 1

The value of the integral [, :Tz?whcre Cis |z} = 70

A) mi
B) 2mi
C) 7mi

D) Z

7

Residue of f(Z) atZ = 0008 ...oevverrennn.s
A) 2m‘fc f(2)dz
By —2mi[. f(z)dz
C) 5 Jo F(@dz
D) —g=l f2dz

L{e®t"}isequalto:
n! n! n!

) e B) G Opraym Do
L{sin at} =:

) s_ZH-EEE B) szj-za2 ©) s;-ll-za2 ) 32_:&“5
L {%’gﬁ} is equal to:
A) p?L{y(t)} — ¥(0) — y'(0) B) p*L'{y()} — py(0) + y'(0)
C) pL{y(t)} — p*y(0) —p*y'(0) D) pL{y(t)} — p*¥(0} + p*y'(0)

F(t)

If L{F(2)} = {£(5)] then L{"2} =
A J, Fxdx B) [,” f(x)dx C) [, f(x)dx D) [ f(x)dx
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A) e? B) ez C) et D) es

The Inverse Laplace Transform of %, k>0is:

A) x¥ B) x*1 C) xk+1 D) kx
L Yf(s—a)} = , where L{f(t)} = f(s)
A)e® f(at) B) e f(t) C) eff(at) D) e™ f(2t)

Infinite Fourier transform of F(x) = 1, |x| < k

=0,lx| >k

Where F{F(x)} = J-% I° F(x)et%dx
2 cossk 2 tansk 2 sin sk 2 sinsk
A)J;s B) 77 C)ﬁ 7 D) =%

Infinite inverse Fourier sin fransformof e S over 0 < s < o015 ...

where F(x) = \E f: f-(s).sin sxds

2 1
n (a?-x?)

X

B) 2, _ % ) 2 1

n {(a?—x?) 7 {a2+x?)

A) |3

n (aZ+x?)

D)

If dimV = n and {wy, W5, ... ,w,.} is a linearly independent subset of V then
Ay r=n+2
By r=zn
Cr<n
Dyr=n+1

If W is a subspace of V, then L(W) =
A W
B) V
¢y {0}
D) @
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If T:V - U is a linear transformation then Ker 7T is a subspace of
Ay U
B) V
C) Rangeof T
D) T(U)

If T:V = W is a linear transformation such that rank of 7 = 1 and nullity of T = 3 then dim V =
- A) 2

B} 3

)1

D) 4

If T:V —» U is a homomorphism, then Ker T = {0} iff
A) T isone - one
B) T isonto
C) T is neither one — one nor onto
D) T is both one — one and onto

The Cauchy-Schwarz inequality states that for any vectors u, ¥ in an inner product space V

A) o) < |lulilivll

B) [l +vll? = [luli* + llv|i?
C) llw+wli < [lull + 1w
D) llu+ vl = [luli® - lv||*

The norm of vector u = (0, 3, 0, 4) in the inner product space R*, with respect to Euclidean
inner product is

A V7

B) V5

)5

D)} 25

IfA= [g %], then the characteristic polynomial of matrix A is .

A) x% +5x — 6
B) x2 —5x+6
C) x2—6x+5
D) x*=5x—6
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If the eigen values of a square matrix A are 3, -2, 2, then trace of A =
A 4
By 17
C) -12
Dy 3

If T(1, 1) = (2, 2)then is an eigen value of T.
A) 2
B) 3
C) 1
D) 0

The statement that “If << M, p >is a complete mefric space and if T is a contraction on M, then
there is one and only one point x € M such that T, = x 7 is called

A) Picard fixed point theorem

B) Nested Interval theorem

C) Picard contraction theorem

D) Picard completeness theorem

In a metric space < M, p > withM =[0, 1] and p a usual metric defined by
p(x,¥) = |x — y|, the open ball B E»;% =

ayl-2 .3.]

4’4

(0.
o)

D) (~33)

The set E of all limit point of E is called the
A) closure of E
B) open set
C) connected set
D) compact

Consider the two statements

I) Finite union of closed sets is closed.
IT) Arbitrary union of open sets is open.
Then .

A) only (1) true

B) only (II) true

C) both (I) and (II) are true
D) both (I} and (II) are false
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Which of the following spaces are homeomorphic?
A) (0,1)and R
B} [0,1] and (0,1)
C) R and R?
D) Finite and infinite set

The subset A = [—2,2] U [4,5] of R is
A) closed and connected
B) neither open nor closed
C) connected but not closed
D) closed but not connected

A metric space is complete if’
A) every sequence converges
B) every bounded sequence converges
C) every Cauchy sequence converges
D) every subsequence converges

A function is continuous if preimage of
A) open sets is open
B} closed sets is open
C) points is open
D) open sets is closed

If M is connected metric space then
A)M has a proper subset which is both open and closed
B) M has no proper subset which is both open and closed
C)M is not open
D) M is not closed

Which of the following is not a Cauchy sequence in a metric space R'?
ey
B) {n}
O {()})
D) {(1+3))

Let Q* be the set of non-zero rational numbers and a binary operation * on Q" is defined as
axbh= 'az—b, then the identity of a group < Q*,* > is

A) 0

B) 1

C) 2

D) 2
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Which of the following group is not a subgroup of < R, +> 7

A) < Z,+>, where z is a set of integers.

B) <« @,+>, where Q is a set of rational numbers.
C) < R,+>,where R is a set of real numbers.

D) < C,+>, where C isa set of complex numbers.

If G is an abelian group and a € G, then the normalizer of ¢ in G i.e., N{a), is

A) G

B) G - {a).
O) {a, a1}
D) f{a}

Consider the following statements: :
1) If H is a subset of a group & such that o{H) divides o(G), then H is a subgroup of G.

I1) If H is a subgroup of a group G, then o(H) divides o(G).

Then

Consider a group < Z,+> and H = {4n|n € Z}, then index of H in Z is

If f:G - G is a group homomorphism with kernel K then

A) Only 1) is true.
B) Only II} is true

C) BothI) and I1) are true
D) Both ) and I ) are false

A) 1
B) 2
C) 3
D) 4

A) 6 =G6K
B) GK =G’
C) 226’

A cycle of length 2 is called

A) even permutation
B) transposition

C) cyclic permutation
D) identity permutation

In a Boolean ring, each element is

A) Unit

B) Nilpotent

C) Zero divisor
D) Idempotent

ENT-20

10



ENT-20

69.  The multiplication in a ring R; X R; is defined as
A) (a,b)(c,d) = (ac + bd,ad + bc)
B} (a,b)(c,d) = (ac, bd)
C) (a,b)(c,d) = (ad, bc)
D) {a,b)(c,d) = (ac + bd, ad — b¢)

70.  Which of the following is a smallest ideal of a ring R containing both ideals I, and I,?
A)Lul,
BY L ni,
C) L+
D) Ll

71.  Initial Basic feasible solution of LPP is obtained by assuming the values of
equal to zero.
A) Basic
B) Non-basic
C) Slack
D) Surplus

_variables

72, In the optimal simplex table, z; — ¢; = 0 for a non-basic variable indicates
A) unbounded solution
B) cycling
C) alternative solution
D} infeasible solution

73.  If alinear programming problem has the objective function Max Z = 3x; + Zx; with constrants
Xy —x3 > 1 and x; + x5 > 3 then the LPP has
A) infinite solutions
B) unique solutions
C) no solutions
D) unbounded solution

74.  In Big-M method, where M is very big number is the cost of
A) Slack variables
B) Surplus variables
C) Basic variables
D) Artificial variables

75.  If at least one artificial variable appears in the basis at positive level and the optimality condition
is satisfied then the original problem has
A) No feasible solution
B) No solution
C) Feasible solution
D) None of these

76.  Maximization assignment problem is transformed into minimization problem by
A) adding each entry in a column from the maximum value in that column
B) Subtracting each entry in a column from the maximum value in that column
C) subtracting each entry in the table from the maximum value in table
D) none of the above

11
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A) 9 solutions
B) 16 solutions
C) 24 solutions
D) 120 solutions

Consider the following statements.
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If there are 5 workers and 5 jobs in assignment problem then there would be

Statement I: A feasible solution must satisfy all constraints.
Statement II: A feasible solution must satisfy non-negativity restrictions.

A) Both statements are true
B) Both statements are false

C) Only Statement I is true
D} Only Statement 11 is true

Operation research approach is
A) Multi-disciplinary
B} Scientific
C) Intuitive
D) All of these

In Hungarian method, we draw straight lines to cover all the zeros on ~

A) Marked rows and Unmarked colurmns
B) Marked rows and Marked columns

C) Marked Columns and Unmarked rows
D) Unmarked rows and Unmarked columns

Let f:R — R defined by f(x) = x2. Then f is

A) One-one and onto
C)Onto but not one-one

The set of all rational numbers @ is
A)Finite B)Countable

Every bounded monotone sequence is
A)Divergent B)Oscillatory

The sequence a, = (—=1)" is
A)YConvergent B)Divergent

A sequence {a,) is Cauchyif
A) It is bounded
C) Terms become arbitrarily close

The limit superior of the sequence (—1)" is
A)0 B)1

B) Onc-one but not onto
D)Neither one-one nor onto

C)Unecountable D)Empty
C)Convergent D)Unbounded
C)Cauchy D)Monotone

B) 1t converges
D) It is monotone

C) -1 D)Does not exist

12
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if Ya, conVerges absolutely, then it 1s
A)Divergent B)Conditionally convergent C)Convergent D)Oscillatory

The series Z(—l)““% is

A)Absolutely convergent B)Finite
C)Divergent D)Conditionally convergent

The least upper bound of the set  {0,1) is
A)0Q B) 1 C) Does not exist D) «

A subsequence of a convergent sequence
A) Always converges to same limit B) Need not converge
C) Always diverges D} Is unbounded

The partial differential equation of the form Pp + Qg = R, where P, @, R are functions of
x,yandz is called . ..

A) Charpit’s partial differential equation.
B) Jacobi’s partial differential equation.
C) Lagrange’s partial differential equation.
D) Pfaffian partial differential equation.

The general solution of the partial differential equation z = ax + 3a*y +¢is. ..

A) q = 3p?
B}) p = 3q
&) p = 3¢°
D) q=3p

The partial differential equation obtained by eliminatin.g arbitrary constants from
z=(x+a)y+b)is ...

A) z=p+q
B) z=pq
C) z=p—q
D) z=L2

q

A partial differential equation, by eliminating arbitrary function f from z = f(x* —y%)is ...

A) xp+yq=0
B) x°p+yiq=0
) yip+xtqg=0
D) yp+xq =0

13
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A general solution of the partial differential equationz = xp + yqis. ..

A) f¢3)=0

y'z
B)- flxy,yz) =0
) flx—yy—2)=0
D) fx3y) =0

A particular integral of the partial differential equation (D2 —2DD'+ D?)z = e**% is. ..

A) 28x+2y
B) 21_0 ex+2y
C) ex+2y
D) lex-l-Zy

2

A solution of the partial differential equation (D2 - D'*+D—D')z=01s. ..

A) z=fily+x)+e 7 fo(y - x)
B} z=fily+x)+e’foly - x)
C) z=fHy-—x}+e 7 fr(y ~x)
D) z=fi(y -x)+e’foly — x)

A complete integral of the partial differential equationz =p +qis. ..

A) logz=ax+:—ay+c
B) Iogz=;%;x+-l—f—ay+c
C) Z=ﬁx+;—f—;y+c
D) z=ax+ﬁy+c

A complete integral of the partial differential equation z = px + gy —p%q is. ..
Az =ax + by — a*b
B)logz = ax + by — a%b
C)z=ax+by+a®b
D)logz = ax + by + a*b

The particular integral (P.1.} of (D? + DD’ — 6D'*)z = sin (x + 2y)is .. ..
1 .
A)— 5 sin (x+ 2y)
B) ﬁ-sin (x +2y)
C) :—scos {(x +2y)
D) —icos {x+2y)

*e0
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