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1.

Let R be a relation on the set Z defined by R ={(a+b) | a® + b? is even}.Which
of the following is true about R ?

A) R isreflexive but not symmetric
B) R is symmetric but not transitive
C) Risreflexive and transitive but not symmetric

D) R is an equivalence relation

Let f: R— R be defined by f(x) = e* + x2. Which of the following is
true about f ?

A)  fisstrictly increasing
B)  fis strictly decreasing
C) fis both increasing and decreasing

D) f is neither increasing nor decreasing

If the diagonal of a square is the line joining the points (1, 3, 2) and (2, 1, 3),
then area of the square is:

A) 3 square units B) 4 square units

C) 2 square units D) 1 square unit

Maximum value of y in the equation 9x? + 4y% — 72 = 0 is:
A) Zero B) Infinity C) 2V3 D) 3V2

Area enclosed by the curve y? = 2 — x2 between x = —V2 and x = V2 is
equal to:

A) 2w B) 2rm C) 3m D) 3m

A box contains 5 red balls and 3 blue balls. If two balls are drawn randomly
without replacement, what is the probability that both balls are red?
5 5 3 25

A) 3 B & O 3 D) o
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If A= {x:x>0and x> > 2}, then which of the following is true ?
A)  Aisan empty set B) infimum of A is V2
C) supremumof Aisv2 D) infimum of A is zero

If a function f:[a,b] — R is of bounded variation, then which of the following
statement is correct ?

A)  f must be continuous

B)  f must be differentiable

C)  f can be written as the difference of two monotone increasing functions
D)  None of these

Let A be the set of all sequences whose elements are the digits 0 and 1, then the
set A is:

A)  Finite B) Countable
C)  Uncountable D)  None of these

If S, = n?, then the sequence {S,,} is:
A) bounded and convergent

B) bounded and divergent

C) unbounded and convergent

D) unbounded and divergent

Taylor series of i about z =lis:

A 1+z-D+@E-1D*+@Z-1)3+-
B) 1-zz-1D-@C-1D*=(z-1)3—--
C) 1--D+@-1D)*-(z-1)3>+--
D) 1-+D+@E+1)2-(Z+1)3+-

Up to isomorphism, the number of abelian groups of order 108 is:
A) 12 B) 9 C) 6 D) 5

The number of generators of the cyclic group of order 8 is:
A) 1 B) 2 C) 3 D) 4
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In the ring Z,,, the divisors of zero are precisely those elements that are:
A) landn B) relatively prime to n

C) notrelatively prime ton D)  none of these

Which among the following is a wrong statement?
A) Every field is an integral domain

B)  For any positive integer p, Zyis a field

C) Every finite integral domain is a field

D)  None of these

The characteristic of the ring Z3;x Z, is:
A) 3 B) 4 c 7 D) 12

Which among the following is a gcd of 22, 471 and 3, 266?
A) 17 B) 23 C) 31 D) 29

If A is a square matrix such that A2 = A, then (I — A)3 + A is equal to:
A) zeromatrix B) unitmatrix C) [—A4 D)y [I+4

3 -1 2
Rank of the matrix A = <—6 2 4)
-3 1 2
A) 0 B) 1 Cc) 2 D) 3

If V; and V, are 3-dimensional subspaces of a 4-dimensional space V, then the
smallest possible dimension of V; NV, is:

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

Let T; and T, be two maps from R? into R* defined by T; (a,b) = (1+a,b) and
T, (a,b) = (b,a). Then which of the following is correct ?

A) Tj is not a linear transformation and T, is a linear transformation
B) T is alinear transformation and T, is not a linear transformation
C) T is alinear transformation and T, 1is also a linear transformation

D) T is not a linear transformation and T, is also not a linear transformation
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If ¢ is the Euler’s totient function, then ¢ (¢ (1001)) is equal to:
A) 144 B) 192 C) 298 D) 96

Ify = Ae?* + Be ™™, the differential equation satisfied by y is:

d’y dy _ dy _dy o _
A) E_E_Zy_o B) dx? dx y_O

d’y  dy _ a2y _dy _
C) E-l‘a— y—O D) dx? dx+2y_0

: . : . d :
General solution of the differential equation d—z = Zy—x is:

A) y*=x*+C B) y?=2x*+4+C
C) y?=4x*+C D) y?=x?-C
The one dimensional tion 22 + 22 g

¢ one dimensional wave equation = + 722 is:

A) parabolic B) elliptic C) hyperbolic D) none of these

Which of the following statements about compact sets is false?
A) Every compact set in a Hausdorff space is closed

B) A compact subset of a topological space is bounded

C) Every compact set in a metric space is sequentially compact

D) A continuous image of a compact set is compact

Let (X, d) be a metric space. Which of the following statements is false?
A) Every convergent sequence in X is a Cauchy sequence

B) A subset of X is compact if and only if it is closed and bounded

C) If(X,d) is complete, then every Cauchy sequence in X converges

D) Every bounded sequence in X has a convergent subsequence

Which of the following topological spaces is not a Hausdorft space?
A) The Euclidean space R™ with the standard topology

B) The discrete topology on any set

C) The metric space (X, d), where d is a metric

D) None of these
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If 0 is the angle between the vectors (2,3,5) and (1, —4, 3) in the real inner
product space R3over R, then which of the following is correct?

A) sin?9 =22 B) sin?9=0 C) sin?0=—- D) sin’0 =1

Which of the following is a necessary condition for a normed space to be a
Banach space?

A)  Every bounded sequence has a convergent subsequence
B)  The space is finite-dimensional
C)  The space is separable

D)  Every Cauchy sequence converges

Let X and Y be Banach spaces and F : X—Y linear. If the graph of F is
closed in X x Y and F is one to one and onto, then which of the following is
true?

A) F is a continuous map from X into Y
B) F is anon continuous map fromX into Y
C) F is alinear homomorphism from X onto Y

D) F is alinear homomorphism from X into Y

For 1 < p < w consider the sequence space [Pwith p norm. If x,y € [Psuch
thatx = (1,0,0,.. )andy = (0,1,0,... ), then ||x — y[|,is equal to:

1

A) 1 B) 2 Cc)y 2? D) 2°

If E is an orthonormal subset of an inner product space X, then foru # v € E,

the value of | u — v | is:
1

A) 2 B) 2 C) 2? D) 2

The domain of the function f(x) = V16 — x? is:
A) [0,0) B) (—4,4) O [—4,4] D) [4, 0)
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Let f: Z = N be defined by (x) = |x| . Then which of the following is TRUE?
A)  f is both one-one and onto

B) f is one-one but not onto

C) f is onto but not one-one

D) f is neither one-one nor onto

If x — axis is the perpendicular bisector of the line segment joining A(3,5)
and B (x,y). Then the point B is:

A) (—3,5) B) (3,-5) O) (=3,-5) D) (5,3)

If the line x + y = 2 intersects the circle x + y? = 4 at two points A and B
then the length of AB is:

A) 2 B) 4 C) 242 D) 8
. VAT2—VZ .
limy_,o ——— 1is:

1 1
A) V2 B) 2 0 % D) 55

The least value of a so that the function f(x) = x% + ax + 5 is increasing on
[1,2] is:
A) =2 B) 0 O) 2 D) 4

An unfair die is such that the faces 1 to 5 are equally likely while face 6 is
twice as likely as any other face. Then the probability of getting an even
number is:

A) - B)

w kR

9

N

D)

N

In how many ways can 3 red and 5 blue chairs be kept around a circular table
if no two red chairs come together ?

A) 2880 B) 1440 C) 720 D) 240
Which of the following series is not convergent?

A) S+ B) s+ttt

) —+—+—+. D) l+or+ort—rte.
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Which of the following sequence of functions converges uniformly on the
given domain?

A)  fr(x) = %,xeR B)  f,(x) =x™ xeR

sinnx

1
C) fux)=xn,x>0 D) f,(x)= — ,XeR
The value of f02|2x — 1| dx is:
A) 1 B) 2 O D) >

The loci of the points z satisfying the equation |z — 1| + |z + 1| = 4 is:

A) A circle centered at (1, —1) and radius 2

B) A straight line passing through (1,—1) and at a perpendicular distance
of 4 from the origin

C) An ellipse with major axis 4 and minor axis 2v/3
D) A circle with (—1,0) and (1,0) as diameter

Which of the following is a single valued function of z
A) w=z?2 B) w=+vz C) w=e¢? D) w=argz

Which of the following is not true?
A) If f(2) is analytic then % =0atz

B) f(z) = |z|? is analytic everywhere

C) Iff(z) = u+ iv is analytic then the curves u = a constant and
v = a constant form an orthogonal system

D) If f(x) = u + iv is analytic then u and v are both harmonic functions
The function f(z) = sin (1—;) has:
A) asimplepoleatz =1
B) aremovable singularity atz = 1
C) anon isolated essential singularity atz = 1
D) anisolated essential singularity at z = 1
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The radius of convergence of the power series Y 5—4 an 1s:

A) 0 B) e o - D)

The remainder when 32°° is divided by 14 is:
A) 3 B) 7 ) 9 D) 11

The number of homomorphism from Zg to Z, is:
A 1 B) 2 C) 4 D) 8

Let @:Z[x] = Z given by @(f(x)) = f(0) be an onto mapping. Then which
of the following is not true?
A) @ is a ring homomorphism with ker(¢) = (x)

Z
B) M.z

C) The ideal (x) is prime
D) The ideal (x) is maximal
Which of the following is not true about the polynomial f(x) = 2x% + 4 ?
A)  f(x) is reducible over Z
B) f(x) is irreducible over Q
C) f(x)isreducible over R
D) f(x) is reducible over C
The number of homomorphism from the group Z¢ to ZgxZ, is:
A) 4 B) 6 C) 8 D) 12
The dimension of the field Q(v2, ¥/2) over the field Q(+/2) is:
A) 2 B) 3 C) 4 D) 6
The splitting field of the polynomial x* + 1 over the field @ is:
A) Q B) Q(+2) O QO D)  Q(i,v2)

The ged of the polynomials f(x) = x> + x2 + x + 1 and g(x) = x> + 1 is:
A x+1 B) x%+1 C) x*+x+1D) x*—-x+1
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Let G be a non-abelian group of order 21. Then the number of sylow-3
subgroups is:

A) 1 B) 3 c 7 D) 21
k 1 2
If the nullity of the matrix (1 -1 —2) is 1, then the value of k is:
1 1 4
A) -1 B) 0 c) 1 D) 2
1 2 0 2
v |1 —2 1 1 ];.-
The rank of the matrix |7 5 _3 _7‘ 1s:
1 2 -2 —4
A) 1 B) 2 C) 3 D )4

Which of the following matrices cannot be obtained by elementary operation

/1 2 3
on the matrix (2 3 1) ?
3 1 2

1 0 0 1 0 0 3 01 1 3 1
A) (O 1 0) B) (1 2 0) 0) (2 2 2) D) (2 2 2)
0 0 1 1 2 3 1 3 1 31 3

LetA = (i Z) be a matrix with integer entries such that g # 0.
IfA> + A+ I, = 0, then:

A) p*—p—qr=1 B) p*-p—-gs=1
C) p*+p+qr=-1 D) p?+4+p—qr=-1

Let {u, v} be linearly independent subset of a real vector space V. Then which
of the following is not linearly independent?

A {yu-—v} B) {u++2v, u—+2v}

O) {v, 2V — %} D) {2u+v,—4u — 2v}

The dimension of the subspace W = {(x,y,2) € R3|2x + 2y +z = 0,
3x +3y—2z=0,x+y—3z=0}of R3is:

A) 0 B) 1 c) 2 D) 3
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Let V be the vectorspace of all polynomials of degree less than or equal to 2.
LetS={x?+x+1, x? + 2x + 2, x*> + 3}. Then:

A) S is linearly independent and does not span V
B) S is linearly independent and spans V
C) S is linearly dependent and does not span V
D) S is linearly dependent and spans V
Which of the following is a linear transformation?
A)  T:R? - R3givenby T(x,y) = (x,y,xy)
B) T:R?* - R?givenby T(x,y) = (2x +v,%)
C) T:R - RgivenbyT,(x) = x + a for some non zero a € R
D) T:R - Rgivenby T(x) = x?
Let P(R) denote the vectorspace of all polynomials over real field R. Then
the linear transformations T: P(R) — P(R) given by f(x) = f'(x) is:

A) Both one-one and onto B)  One-one but not onto
C) Notone-onebutonto D) Neither one-one nor onto

If A 1s an eigenvalue of a matrix A then the eigenvalue of adj A is:

A A B) C) A1 D) 4

NP

42025 .

The last digit of the number 202379 1s:

A 1 B) 2 C) 3 D) 4

If p is a prime number then by Fermat’s Theorem:

A) 2P~1 —2is divisible by p

B) 2P — 1 isdivisible by p

C) 2P —2isdivisible by p

D) 2P~1 —1isdivisible by p

The differential equation of all circles of radius r whose centres lie on the

10
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X-axis:

A) vy (1 + Z—z)z =72 B) y? (1 + (Z_i)z> =72

C) y2(1+3—z)=r2 D) y2(1+3—z)2=r2

The solution of the differential equation (x + y)(dx — dy) = dx + dy is:

A) x*+y?=c B) e*Y =c(x—y)

C) x+y=ce*? D) eV =e*Y 4+

The orthogonal trajectory of the family of parabolas y = ax? is:
A) x*+y?=c B) 2x*+y?=c

C) x*—-y?=c D) x*+2y*=c

The value of the Bessel function J1(x) is:
2

A) +2msinx B) \/%sinx C) \/gsinx D) \/gsinx

: g . .92 .
The solution of the partial differential equation ﬁ + z = 0 given when
]
x=0,z=eYand==1
O0x
A) z=-eYcosx+sinx B) z=eYsin x+ cos x

C) z=¢eY(sinx+cosx) D) z=eY(sin x—cos x)

Let (X,d) be a metric space and A(# @) be a subset of X. Consider the
following statements:

(I)  Every convergent sequence in A is a Cauchy sequence in A

(IT) Every Cauchy sequence in A is a convergent sequence in A

Then which of the following is correct?

A) (1) is True but (II) is False
B) () is False but (II) is True
C)  Both (I) and (II) are True

D)  Both (I) and (II) are False

Which of the following is not true about compact sets:

11
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A) R with usual metric is not compact

B) Infinite discrete metric space is compact

C)  Continuous image of a compact set is compact

D) Let R be with usual metric then A = [0,1] € R is compact

Let 7 be the smallest topology on the set R containing :
B ={la,b)la<b,a,beR}

() Ris compact in the topology
(Il) 7 1s Hausdorff
Which of the following is correct?

A)  Both (I) and (II) are True

B)  (I)is True but (II) is False
C)  (II) is True but (I) is False
D)  Both (I) and (IT) are False

Dual space of [P (p > 1) is:
A) I B) [9whereqg=1-p

C) 19where—=++=1 D) 19 where——==1
p q p q

If W is a subspace of an inner product spaceV and W+ is orthogonal
complement of W. Then which of the following is not true?
A) WHisasubspaceof V. B) (WHit=w

C) wWnwt ={0} D) V=weow:'
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