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Q.1. Let R be a relation on the set N of natural numbers defined by nRm< n
is a factor of m(i.e.,njm). Then, R is

(a)reflexive and symmetric  (b)transitive and symmetric
(c)equivalence (d)reflexive, transitive but not symmetric

Q.2. If R *is an extended real number system, then the least upper bound is R

*1s
(a) oo (b) -
() 0 (d) no least upper bound

Q.3. Which of the following(s) is / are correct ?

(a) The set of real number is RNQ is countable




(b)

(d)

Q.4.

(a)
(b)

(d)

Q.5.

(a)
(b)
(c)
(d)

Q.6.

(b)
(©)

(d)

Q.7.

(a)

The set of real number js R M Q°is countable
Both (a) and (b)
Neither (a) nor (b)

IfE is a measurable set of finite measure,(f,,), a sequence of measurable

functions defined on E.
If fis a real-valued function such that for each x €E,f,(x)— f(x), then

Given &> 0 and §> 0, there is a measurable set A — E with mA <§

Both (a) and (b)

Neither (a) nor (b)

A continuous function

is always a function of bounded variation

is never a function of bounded variation

may or may not be a function of bounded variation
None of the above

Select the incorrect statement.

If £ is of bounded variation on [a, b] to [c, d] and one-one, then f! is of
bounded variation on [c, d], provided f! exist

If f(x) = f"ag(t) dt, Vx € (a b), then f is of bounded variation if g(t) is
Riemann integrable

If g(x) eR[a, b], then g(x) is of bounded variation on [a, b]
Given the vectors (1,1,0), 3,1, 3)and (5, 3, 3)

the vectors are linearly independent



(b) the vectors are linearly dependent

c© ((1,1,00+@3,1,3)+(5,3,3)=0

d (1,1,00+3,1,3)+(5,3,3)#0

Q.8. If V" be the vector space of all functions from R to R and W= {f:{(5)=0}.
(a) W is asubspace of V

(b) W is not a subspace of V'

(¢) W is closed under multiplication

(d) W is not closed under multiplication

Q9. If i) L = M, + M, and (ii) M;nM, = (0) i.e., M; and M, are disjoint
subspaces of L.

(a) A linear space L is a direct sum of its two subspaces M, and M,
(b) A linear space L is not direct sum of its two subspaces M; and M,
(c) L=MOO®M

(d) L=M® M;

Q.10.IfY :[a, b] - and P is any partition of [a, b]. Then, total variation of

,V(Y) is equal to
(@) Inf {v(0;P)) (b)  Sup{v (Y;P)}
(¢) max {v(I;P)} (d) min{v (;P)}

Q.11.If fis analytic in a ball B(a;R) and [{z)|<M,V a €B(a;R), then

@ @ <M ®) @) 2nM
R R"
©) [M@)=nM (d) None of these

Q.12.The series
o Z
2 ,1z]<1is




= An+1
(@)  uniformly but not absolutely convergent
(b)  uniformly and absolutely convergent
(c) absolutely convergent but not uniformly convergent
(d) convergent but not uniformly

Q.13.For the function fz) =sin [ X _ iy J choose the correct answer.
2I* |z’

(a)  f(z) has no singularity

(b)  f12) has finite number of singularity with exactly one
(c)  all the singularities of () are pole

(d) infinity is simple pole

Q.14.Suppose that a function S is continuous in a domain D, then among the
following statements '

i.  fhas primitive in D

ii.  The integral of fz) along any path lying in D between any two fixed
points in D is independent of path

iii.  The integral of /(z) along every closed contour in D is zero.

Codes

(@) Iimplies I but not II

(b) II implies III but not implied by I

(¢) Timplies II and III but not implied by either of I or III
(d)  Allthe statements are equivalent

Q.15.1f ¢(z) = Re(z) + A2z), where f(z) is meromorphic. Then,
@ o2)is meromorphic
(b)  ¢(z) and z) has same number of singularities

(¢)  #(2) is analytic in every closed and bounded region provided it has no
poles

(d)  ¢(z) has no singularities

Q.16.If (a,7) =1, then a'* — 1 is divisible by k, where £ is
(a)3 (b) 5 (c) 7 (d) 8




Q.17.If integers a, b > 1; then the set of all integer of the form
ma + nb(m, n €Z) includes

(a)Both their ged and lem
(b)Their ged but not lem

(¢) Their lcm but not ged
(d)Neither their lcm nor ged

Q.18. Which of the following statement(s) is/are true ?

(a)Every integer greater than 1 has a prime factor
(b)Every integer greater than 1 has no prime factor
(c)Both (a) and (b)

(d)None of the above

Q.19.Let (Z, +) denote the group of all integers under addition, then the
number of all automorphisms of (Z, +) is

(a) 1 (b) 2 (c) 3 (d) 4
Q.20. Two permutations in the symmetric group S, are conjugate iff

(a) they fix the same number of elements
(b) they have the same cycle decomposition
(c) they have the same order

(d) They are odd powers of each other

Q.21. If H is a subgroup of G,
(a) H'=H (b)heH=h"' eH
(c)H'#H (d) h'eH' then heH

Q.22. If G is an abelian Group, then which of the following(s)-is/are hold/s?
(a) (ab)'=a’1b", Va,be G.
(b) (ab)"= a"b", V' a, be G for any three consecutive integers n.
(c) (bab’n =ba"b",Va, be G and neZ.
(c) Number of elements in a group G is less than or equal to four.




Q.23. Let S, be the Symmetric group on n symbols and A, be the alternating
Subgroup of S, then
(a) A, is normal subgroup of S,
(b) {Sa: Ap}=2
(¢) Order of A, is n!
(d) A, is the set of all odd permutations of S,

Q.24. Let Zs = {0,1,2,3,4, 5} is aring of integers modulo 6, then following(s)
is/are true.

(a) Zs is a ring without zero divisor

(b) Zs is a ring with zero divisor.

(¢)3isan idempotent element in Z.

(d) Zs is an integral domain

Q.25. Let Fbe an field, then

(a) F has no zero divisors

(b) F has no proper ideals

() only ideals of F are {0} and F itself

(d) F has only proper ideals
Q.26. A topological space X is locally connected iff
(a) for every open set U of X, each component of U is closed in X
(b)for every closed set I/ of X, each component of U js open in X
(c)for every open set U of X, each component of U is open in X
(d) None of the above

Q.27. A product of regular spaces is
(a) Hausdorff (b) disjoint
(c) regular (d) None of these

Q.28. Let X be a amortizable space. If a is an open covering of X, then there s
a Collection D of subsets of X such that .

(a) D is a open covering of X

(b) D is countably locally finite

(c) D is a refinement of 4

(d) All of the above




Q.29. Let m;: Rx R -»Rbe projection into the first coordinate. Then,
(b) m, is subjective

(a) m; is continuous
(d) m; is closed

(¢) m; is open
Q.30. The differential equation, derived from y=Ae2" + Be* have the order,

where A, B are constants
(a)3 (b)2
()1 (d) None of these

Q.31. Integrating factor of
(x'y* + 3y)dx + (3xdy- x)dy = 0 is x"y", then

(a) m=-7,n=2 (b) m=-7=7
(¢)m=-7,n=1 (d)m=-7,n=-2
Q.32. Solution of &z &z &z
x> +2Xy +y? =01is
ox’ Oxdy oy’
Ty Cy
(a) z=fi<log—>*+ X f log
R
< <
(a)z=f1 log—> + x f,< log —
g
y
(@) z=h g— >+ x fr<log—
X
(d) None of these

Q.33. Solution of (mz—ny)p + (nx-1z)q-mx, is
(a) Alx +my +nz, x +y2+z ) 0
(b) Alx —my —nz, x> +y’ +z =0
(c) Amx —nx +ny) =0
(d) None of the above

Q.34. The degree of differential equation satisfying the relation




Vi +x2+\/1+y3 =\ (x \/1+y2 —\/1+x7) is

(a) 1 (b)2

(©)3 (d) None of these
Q.35. The eigen Value for the boundary value problem x" +)= 0;x(0) 0, x(n)=
0 satisfy

(@) X +tan Ar =0 (b) VA - tan A = @

() VA + tan VAn =0 (d) A +tan VA =

Q. 36. The initial value problem
(@) u, + U= 1, u(s,s)=sins. 0 <g <1, has
(b) a unique solution
(¢) no solution
(d) infinitely many solutions

Q.37. The accuracy of Simpson's rule quadrature for a step size / is
(@) O(h’) (b) O(h*)
(d) O(h*) (@O

Q.38. Expression of the function x*+x2
() x¥ + 4x® 35 4
(b) x¥ - 4x@ 35M 4o
(©) xP - 4x@ 4350 4
(d) x® + 4x@ 3505

-5X + 2 in factoria] notation is

Q.39. The order of the difference equation
Unt2 +U+3u, = 0 is

(a) 1 | (b) 2
(c)3 (d) does not exist

Q.40. The Newton-Raphson method

s used to find the roots of the equation
x’ -2 =0, If the iterations are started

from -1, the iteration will

(a) Converge to -1 (b) converge to \2

(c) Converge to-v2 (d) not converge




Q.41. Choose correct
(@V=1-E" b)WV=1+E"
(c)V=-1+E" (@V=1-E'

Q.42. Solution of integral equation

b
y (x) =/1J k(x,t) y(t)dt + F(x)is

(a) y(x)lz Cnfn(x) + f(x) = nr?
n=1

®) y)2) Cnfn) + £()
n=1
© Y1) Cnfr(x) + £

@) YR ) () +Cn
n=1

Q.43. Euler's equation for the functional

X2
f {a(x)y"® + 2b(x)yy" + c(x)y?}dx

x1

(a) first order linear differential equation
(b) second order linear differential equation
(c) second order non- linear differential equation

(d) a linear differential of order more than two

Q.44. The value of a for which the integral equation
b

ul(x) =a j e*~1 (t) dthas trivial solution
a

(a) -2 (b) -1 (©1 (d)2
Q.45. Non-holonomic constraints are
(a) the constraints that can be expressed as equation form
(b) the constraints that cannot be expressed as equation form
(c) Equation of constraints that contain time as explicit variable
(d) Equation of constraints that does not contains time as explicit variable.




Q.46. Lagrange's equations for a conservative holonomic dynamical system are
T

(@) (Ez?) = ((%) (k=1,..n)
) (a‘%)2 - ai:;(k =1,..., n)

d(dT\ _aL, _
@z (5E) = 5ok =1,..,n)
(d) None of these

Q.47. Lagrangian is defined as
(@) L=T- V¥, where T is kinetic energy and V Potential energy
(b) L =TV, Where T is kinetic energy and V potential energy
(¢) L=T+V, where T is kinetic energy and V potential energy
(d) L=T7V, where T is Kinetic energy and V potential eriergy

Q.48. The dimensions of generalized momentum
(a) are always those of linear momentum
(b) are always those of angular momentum
(c) may be those of linear momentum
(d) may be those of angular momentum

Q.49.A particle of mass m moves in a force field of potential V, then in
spherical polar coordinates
(a) the kinetic energies% m(r? +°0* +r¢? sin’0)

1

(b) one of the Hamilton equation of motion is r = 5

. : . P
(c) one of the Hamilton equation of motion is 0 = m—:ze

PQ®
mr2sin20

(d) one of the Hamilton equation of motion is § =

Q.50. In cylindrical coordinates the Hamiltonjan equation of motion are
=5 =P
(a)r= — (b)6 -

(@z=2 (@) P= mr

Q.51. If there unbiased coins are tossed, find the probability of getting at least
two tails




15
(2) b1,z
(c) >3 (d) None of these
Q.52. A rifleman is firing at a distant target and has only 10% chance of hitting

it. The number of rounds, he must fire in order to have 50% chance of

hitting it at least once is
(a)ll (b)9 (c)7 (d)5

b

=N
A
Nowlw

Q.53. The function f(x)= % for x=1, 2, 3, 4, 5 can be represented as

Probability distributions function
(a) always true (b) always false
(¢) partially true (d) can't say

Q.54. In binomial distribution the variance o2 and mean p are related by

() o’=qu (b)o' =%
(c) qzcs2 =U (d) None of these

Q.55. Given, a probability density function

_(r*x=0
fe) = {O x<0
Find the probability P(1<x <2)
(a) e’ +e! (b) ¢ (c) e’ (d)e' —e?

Q.56. A coin is tossed m+n times, with m > n. The probability of getting m
consecutive heads is

(n+2)
(@) S (b) s
(©) 21,::11 (d) None of these

Q.57.If X, and X, are independent standard normal variates, then the
distribution of y{ _ is
i
(a) Standard normal
(b) student'st
(¢) Cauchy
(d) F- distribution with (1, 1) degrees of freedom




Q.58. The chi-square goodness of fit is based on
(a)multinomial distribution
(b) hyper geometric distribution

(c) the assumption that the character under study is normal
(d) None of the above.,

Q.59 Which of the following statement is not ture?
(a) In a symmetric distribution, the means and the median are equal.
(b) The first quartile is equal to the twenty-fifth percentile.
(¢) In a symmetric distribution, the median s halfway between the first
and the third quartiles,
(d) The median is always greater than the mean.
Q.60. The assignment problem is a
(a) non-linear programming problem
(b) dynamic programming problem
(c) integer linear programming problem
(d) integer non-linear programming problem

Q.61.In simplex method, the variable X; leave the basis in some iteration. Then,
(a) S; can enter the basis in the next iteration
(b) x;j does not enter the basis in next iteration
(¢) (a) and (b) both true
(d) None of the above

Q.62. In a linear programming problem in standard form, there are six variables
and four constraints. Then, the number of basic feasible solutions are

(a) 15 (b) less than 15
(¢) more than 15 (d) None of these
Q.63. The LPP

Max z =x, +2X, +3x; +4x,
Subject to 22 + x, + % +2x,2>8
X15 X2, X3, X4, = 0 has

(a) no feasible solution

(b) Unique optimal solution




(c) An unbounded solution
(d) None of the above

Q.64. The set S={(x, y) : xy< 0} is
(a) convex and unbounded
(b) convex and bounded
(c) non-convex and bounded
(d) non-convex and bounded

Q.65. The LPP
Max Z =x; =4x,
Subjectto X; X221
X1_<_ 2
X1,X2_>.0
has
(a) unbounded optimal solution
(b) feasible region is unbounded
(c) no optimal value
(d) feasible region is closed

Q.66. If <a,> is decreasing sequence of positive number > an converge,
then lim na,

n — oo
(a) (b)0
(©)1 (d) may not exist

Q.67. If f(x)=sinx . Then, the total variation of fx) on {0,2} is

(a) © (b) 1
()2 (d) 3

Q.68. A continuous function
(a) is always a function of bounded variation
(b) is never a function of bounded variation

(c) may or may not be a function of bounded variation
(d) None of the above




Q.69. If and g are of bounded variation, then following is flase,
(a) f+g is of bounded variation
(b) f- g is of bounded variation
() fg is not bounded variation
(d) f/ g is of bounded variation

Q.70. Given set of unit vector {(1,0,0), (0,1,0), (0,0,1)}
(a) This set consist independent vectors
(b) This set consist of dependent vectors
(c) This set Span space V,
(d) This set is a basis of V3

Q.71. Given the vector space C(R) of the complex number over reg] numbers
(a) set {1,i} form a basis for C
(b) 1 and i are linearly dependent
(c) 1 and i are linearly dependent
(d) {1, 7} span C (R)

Q.72. If F{x} is the vector space of all polynomials in one indeterminate x over
the field F, the infinjte set 1,x,x°,...is

(a) linearly independent

(b) linearly dependent

(¢) Both (a) and (b)

(d) Neither (a) nor (b)

(a) T should be one-one
(b) T should not onto

(¢) T should be one-one and onto
(d) None of the above

Q. 74. Let V' be a vector Space and T is linear operator on ¥’ If W is a subspace
of V, then W is invariant under T iff ae T=
(@ T (=0 b)) T(w)e W
(b) T (o) =a (d) None of these




Q. 75. Let T :C"—C" be an linear operator having » distinct eigen values.
Then,
(a) Tis invertible.
(b) Tis invertible as well as diagonalizable.
(¢) T is not diagonalizable

(d) Tis diagonalizable

Q. 76.A real quadratic form in three variables is equivalent to the diagonal form
6y%1+ 3%+ 0v%s. Then, the quadratic form is

(a) positive definite

(b) indefinite

(¢) positive semi-definite

(d) negative

Q.77.1f n is the order, r is the rank and s is the signature of a real quadratic
form in n variables, then the quadratic form is negative semi-definite if

(@) s=r=n (b) -s=r=n

(c) s=r<n (b) -s=r<n

Q.78.Let A be a non-null matrix such that A* = 0, then choose the incorrect
statement

(a) its every eigen value is zero

(b) itis similar to a diagonal matrix

(c) 1itis nilpotent matrix

(d) None of the above

Q.79.The set of all bilinear transformations under the product of
transformations forms

(a) asemi group (b) an abelian group
(c) anon-abeliangroup (d) None of these

Q.80. The fixed points of the mapping w =(5z + 4)/(z +5) are
(a) 2,2 by 2,-2
(¢ -2,-2 d) -4/5,5

Q.8 1. Define T : Z1,—Z 15, then find the number of inner automorphisms




) 1 (b) 12
(c) 4 d 6

Q.82. S5 be the permutation group on 5 symbols. Then, number of element is
Sss.t. a’ b =aare
(a 10 (b) 15
() 20 (d 30

Q.83. Consider Zsas a field modulo 5 and [et AX) =%+ 4x*+ 43+ 4+ x + |
Then, the zeros of x) over Z; are 1 and 3 with respective multiplicity
(a) land4 (b) 2and3
(b) 2and2 (d 1land2

Q.84. A subring S of R has the following axioms
(@)  Sis closed under addition and multiplication
(b) Sis closed under addition only
(¢) Sisclosed under multiplication only
(d) Sis aring under the operation defined in R

Q.85. A ring M of 2 x 2 matrices with elements in R, is
(@) commutative ring with zero divisors, without unity
(b) non-commutative ring with zero divisors, with unity

(¢) commutative ring with unity
(d) field

Q.86.Let p : X — Y be a closed continuous surjective map such that p ( {r})is
compact for each ye ¥. Then,
(a) if Xis Hausdorff, then ¥ is also Hausdorff
(b) if Xisregular, then Y is also regular
(c) ifXislocally compact, then ¥ is also locally compact
(d) ifXissecond countable, then ¥ is also second countable

Q.87. Which of the following(s) is/are true ?
(@) A subspace of a Housdorff space is Hausdorff,
(b) A product of Hausdorff space is Hausdorff,
(¢) A subspace of a regular space is regular.




(d) A product of regular space is regular.

Q.88. Let X be a metrizable space. Then,
(a) Xiscompact
(b) Xis limit point of compact
(¢) Xis sequentially compact
(d) None of the above

Q.89. Let X be a topological space. Then,
(a) X is locally connected implies for every open set U of X, each
component of U is open in X
(b) if for every open set U of X, each component of U is open in X,
then X is locally connected
(c) exactly only one of above
(d) neither (a) nor (b) is true

Q.90.Let X= {a, b, ¢}, 3= {0, {a}, {a, b}, X}, then (X, J) isa
(a) compact space (b) hausdorff space
(¢) connected space (d) disconnected space







