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Elimination of a function f from z = f(y/x) gives | 5.

a partial differential equation

(1) xg—z+g—;=0
@) F+ 3=

() F+5i=0
(4) xg+ =0

The value of the Ref(z) at z=7 + 2i for
1
=)=13

3

M -
@ -3
3 5
(4) None of these

Newton iteration formula for finding ¥¢ where

c>0is

(1) e = 2E2E
@)t =2
) wr =223
(@) pay =2

By Simpson’s 1/3 rule, the value of | 17% is

(1) 1358
2) 1.958
(3)  1.625
(4) 1.458

Total number of divisions and multiplications
required for solving a system of 5 equations

using Gauss elimination method are

1) 113
2) 208
3) 65
4) 45

Backward Euler method for solving differential

. d :
equation é =f(x, y) is

(1) Vur1 = ya+ hf (Xn, yn)
(2)  yYo+1 = yat+ hf (Xnt+1, Yoe1)
(3)  ¥nt1 = Ya1 t 2hf (Xn, Yn)
4)  yar1 = (1+)f (Xar1, Yor1)

If <E;> is a sequence of Lebesgue measurable

sets then

(1)  Lebesgue measure m(UE;) <Y, mE;
(2) m(UEj) > Y mE;

(3) m(UE)= Y mE;

(4) m(UE)=0
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If f and g are measurable functions and f< g

almost everywhere then

(1)
(2)
3)
(4)

J.f=J:9
J.f> 1.9
Jof <9

None of these

Bolzano-Wierstrass theorem states that EASY

(1)

2)

3)

(4)

Every infinite and bounded set has at most
one limit point

Every infinite and bounded set has exactly
one limit point

Every infinite and bounded set has at least
one limit point

Every finite and bounded set has at least
one limit point

If E is the closure of a set E in a metric space X,

then
(1)
(2)
3)
4)

The function f(x) = {

(1)
(2)
3)
4)

dim(E) = dim(E)
dim(E) # dim(E)
dim(E) < dim(E)
dim(E) > dim(E)

1if x is rational
—1if x is irrational

Bounded but not R-integrable
Bounded and R-integrable
Unbounded and R-integrable
Unbounded and not R-integrable

12. A real continuous function on the real line

13.

14.

which is nowhere differentiable is

(1)

2)

3)

4)

[x]
x|
Polynomial function

None of these

Every maximal ideal of R is prime ideal of R

then

(1)

2)

3)

4)

Ris aring
R is commutative ring
R is a commutative ring with unity

R is a ring with zero divisor

Which of the following statements is not true ?

(1)

2)

3)

4)

The ring of integers is a Euclidian ring

The ring of polynomials over a field is a
Euclidian ring

Every field is not a Euclidian ring

The ring of Guassian integers is a
Euclidian ring
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Let F, K, L are the fields, K containing F, L
containing K. If K/F and L/K are algebraic
extensions. Which of the following statements is

true ?

(1) LJ/F is an algebraic extension

(2) L/F is not an algebraic extension
(3) F/L is an algebraic extension

(4) F/Kis an algebraic extension

Normalise of the vector V = (12, -3, -4)
n GFE5)

) BEs)

) an)

) F5n)

r—=|I
w

le
5
K

)

If ‘n’ vectors spans a vector space V containing

r’ linearly independent vectors in V, then

(1) n>r
2) n<r
(3) n#r

(4) None of these

18.

19.

20.

A system of n-non homogeneous linear
equations in ‘n’ unknowns has a unique
solutions If and only if

(1)  The associated matrix is non-singular

(2) The associated matrix is singular

(3) The Rank of co-efficient matrix is less
than number of unknowns

(4) The Rank of co-efficient matrix is greater
than number of unknowns

If f(x) =sin (2mx), g(x)= cos (2mx) and
<f,g>= [, f().g(x)dx

(1) fisnot orthogonal to g
2) f=g

(3) fisorthogonal to g

(4) None of these

A Topological space is said to be seperable if it

contains
(1)  Uncountable dense subsets
(2) Dense subsets

(3) Countable subsets

(4) Countable dense subsets
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Two subsets A and B of topological space X are

mutually separated if
(1) AnB=®and ANB= @
2) AnNB=®or ANB= ®
(3) OnlyANnB=0
(4) OnlyANB=®

For a toplogical space X, the following

statements are given below :

a.
b.

X 1s regular.

For any xeX and any open set G containing
x there exist an open set H containing x such
that H c G.

The family of all closed neighbourhoods of
any point of X forms a local base at that
point.

Which of the following is correct?

(1)
2)
3)
(4)

(a) = (b) but (b) # (c)
(a) # (b) but (b) = (c)
(a), (b), (c) are independent statements

(a), (b), (c) are equivalent

Let B and B be two Banach spaces if T is a

continuous linear transformation of B onto

B'then

(1)
(2)
3)
4)

T is open mapping
T is closed mapping
T is both open and closed mapping

T is neither open nor closed mapping

24,

25.

26.

In a Hilbert space H which of the following is

not true ?

(1) (ax—By,7)=a(x,2)-B(,2)
@) By + y2)=Bxy) +¥(x 2)
3) (% By -y2) =B y)-7(x2)

4 (x,00#0VxeH

The solution of the differential equation

2xy +x’y +y/3)dx + (x> +y*) dy =0

(1) e*(x?+ y?g) =c

3
@ eatyDy=c
3
3) e*(x*y+X)=e%c
3
4 (x*y- y?) =e *c
2
’ % — 4x Z_z + 6y = x° having the solution
1) (G2 + )
(2) (C; + Cyx)x?
(3) Cle + sz?’ + §x5

1
Cyx?% — Cyx3 — gxs

4)
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29.
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The solution of the differential equation
2 &%y L gy =
(5 +2x) — " 6(5 + 2x) - T 8y =0

(1) Ci(5+2x)2tV2+C, (5 4+ 2x)27V2
2) Ci2+V2x)°+C(2—12x)°
(3) Ci(5+2x)+Ca(2+V2x)

4) Ci(5+2x)+C2(2—-2x%)

The solution of the differential equation

(o) (@ -2*) (@ -»?) =0is
() 2logy) —x*-0c)By—x*-0)
(l +x — c) =0
y
2) Qlogy) +x*-0c)By —x>—o¢)
(l +x— c) =0
y
3) Qlog(y)+x2—c)By+x3—¢)
(l +x— c) =0
y
4) Qlog(y)+x%2—c)By+x3—0)

(i—x+c)=0

Find the solution of x%y>+ xy;-y=x%* x>0
(1) Cix+ Co(1/x) + (1-1/)

2)  Cix+ Ca(1/x) + e=(1-1/)

(3)  Cix+ Col +e(1+14)

(4) Cix+ Cox* +log(x) (1+1/x)

Solution of partial differential equation
y’zp = x*(zq +y) is

(1) O’+y*, x*-y*) =0

2) Oy, x*+y?) =0

3) Oy, y+z°) =0

4) Oy, y*-z)=0

31.

32.

33.

34.

z-1 . . .
— = 2| represents a circle then its radius and

z+1
centre is

n (L)

@ (=393
o (o)l
» ()2

The function f(z) = e?

(1)  Analytical everywhere

(2) Not Analytic anywhere

(3) Itis analytic at some points of its domain

(4) None of these

The solution of differential equation
% =x?+7y by Euler’s modified method at
y = 0.94 when x = 0 for x = 0.1

(1) 1.0395

(2) 1.040

3) 1.0614

(4) 1.0525

If f and g are bounded measurable functions
defined on a set E of finite measure and
A <f(x) <Bthen

(1) ApE) < [, f()dx < Bu(E)
2)  Aw(E) > [, f(x)dx > Bu(E)
3) Ap(E) < [, f(x)dx < Bu(E)

(4) None of these

(11-B)
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A real valued function Q is simple if it is

(1) Measurable & assume only finite number

of values

(2) Not measurable & assume only finite

number of values
(3) Measurable

(4)  Assume only finite values

Let f and g be two non-negative measurable
functions if f'is integrable over E and f(x) < g(x)

on E then

(1) gisintegrable & [ f—g=[.f—J.g
(2) gisintegrable & [ f—g<[.f—J.g
(3) gisintegrable & [ f—g> [.f—[.g
(4) None of these

The value of the product

(1+s+o 4o+ )(1-THn—5+)is
1 1

2 ¢

3) 0

4) log.2

Which of the following subsets of R? is convex?
(D {xy): X< 5yl <10}

2) Ay :x*+y’ =1}

3) {xy):yzx’}

@) Ay :y<x*

39.

40.

41.

42,

Let X be a connected subset of real numbers. If
every element of X is irrational, then the

cardinality of X is

(1) infinite

(2)  countably infinite
3) 2

4 1

Which of the following continuous functions
f:(0,0) = R can be extended to a continuous

function on [0, 00)?

(1) fG) =sin(3)

@) fl)=—"32
3 feo)=cos(3)
@) f@) ==

If R is a commutative ring, with unit element

then

(1) Every maximal ideal is prime ideal
(2) Every prime ideal is maximal ideal
(3) Every ideal is prime ideal

(4) Every ideal is maximal ideal.

If K is an extension of field F and a € K is

algebraic over F if

(1) F(a) is an extension of F

(2) F(a)is a subfield of F

(3) F(a) s a finite extension of F

(4) F(a) is an infinite extension of F

(13-B)
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The product of disjoint cycles of a € Sg where

“Geacr14oam
(1 126)(3)457)(89)

2) 126)(3)(458)(79)

3 126)(3)475)(@®9)

(4) None of these

The set M of square matrices (of same order),

with respect to matrix multiplication is
(1) Group

(2) Semi group

(3) Monoid

(4)  Quasi group

1 10

Let M = _21 ; g , then the Rank of M is
-1 0 1

equal to,

(1) 3

2 4

3 2

4 1

Let T : V— Wbe a map from the vector space

V to the vector space W over the same field F.
Then, T € L(V,M) iff,

(1) Ty = Tx) + T(y), Vx,y €V and
a EF

2) T(ax) =aT(x), Vx,yeEVanda €F
3) T(©O)=0
(4) None of these

47.

48.

49.

Let T be a linear operator on R?defined by,
T(x1,x2) = (x1,0). Let B be the standard ordered
basis for RZ and ' = {a; = (1,1),a, = (2,1)}

be an ordered basis for R2. Find a matrix P such

that, [T] g = P7[T] gP.

™ (7
@ (1)
® (7 5)
@ (7 )

Let A be an m x n real matrix and b € R™b
with b # 0.

(1) The set of all real solutions of Ax =b is a
vector space

(2) Ifuandv are two solutions of Ax = b,
then Au + (1 — A)v is also a solution of
Ax =b forany 1 € R.

(3) For any two solutions u and v of Ax = b,
the linear combination Au + (1 — A)v is
also a solution of Ax = b only when
0<1<1

(4) Ifrank of 4 is n, then Ax = b has at most
one solution.

1 1
1 0

two eigen values of A" such that |a,,| = |By,|.
Then,

Let A= ( ) and let a,, and f3,, denote the

(1) a,—>xasn—->x®
2) Bpn—=0asn—-ow
(3)  f, is positive if n is even

(4) f, is negative if n is odd

(15-B )



50. If f : X — Ybe a bijective continuous function. | 54. Let Cy denote the space of all real sequences

If X is compact and Y is Hausdorff. Then which converges to zero, equipped with norm
mapping f is II. llo- Then its dual Cj is

(1) Isomorphism 1) G

(2) Closed 2) Cw

(3) Compact 3 L

(4) Homeomorphism 4 Iy

51. Which among the spaces with the given normis | 55. Let T: C[0,]] — C[0,]] be defined by y = Tx

Banach? where y(t) = fot x(u)du. Then T is
(1) C[0,1] with II.1l; (1) Linear

(2) c*o0,1] with .l (2) Bounded

(3) Q withusual norm|.| (3) Not linear

(4) L[IN]with |l (4) Unbounded

. . . . d*y
52. Let V be an infinite dimensional Banach space | 96  The solution of the differential equation —= —

d o
and let 7: V' — V be a compact operator. Then, 3 d—z + 2y = 3% is given by
— 3x
D oM=¢ (1) y=ce*+ce® +67
(2) Non-zero elements of the spectrum are all ax
isolated. ) y=ce*+ce ¥+ eT
3) 0€&oa(T) 3x

3) y= cle"x+czezx+67
(4) Every element of the spectrum is an eigen
value of T with fininte geometric 4) y=ce*+ce¥+ e
multiplicity 2

—-3x

- 3.2, 4 4 47—
53. Which among the following spaces are not S7. The solution of (2x'y” +x")dx + (xy +y")dy = 0

is

seperable?

(1 1 (1) xHY +2(67+y) =k

2) 1 ) Sxhyz++y) =k
1

(3) C[0,1] 3) XNV +56°+y) =k

(4) R (4) None of the above

231 (17-B)
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60.
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For the Sturm- Liouville problem y" + AY =0,
y(0) =0, y(I) = 0, the eigen functions are
1) y(x)= Sin#,n =0,12,.....

nnx
T,n = 0,1,2, .......

(2)  yu(x) =sin
3) y,(x) =cos #,n =0,1,2,.....

(4) None of the above

The differential equation % = 60(y2)§;
x> 0;y(0) =0 has

(1) No solution

(2)  Anunique solution

(3) Infinitely many solutions

(4) Two solutions

The differential equation

(y2e* + 6x)dx + (2xye™’ — 4y) = 0 is
(1) Linear, homogeneous and exact

(2) Non-linear, homogeneous and exact

(3) Non-linear, non-homogeneous and exact

(4) Non-linear, non-homogeneous and inexact

) 0%z 9%z
The solution of 352 9%y

= cos x cos 2y is
() Z=fx)+gkx+y) +%cos(x + 2y) +

%cos(x —2Y)

) Z=fO)+gx+y)+5cosx+2y) -
%cos(x —2y)

3 Z=f(x) +g(x—y)+%cos(x+2y) +

%cos(x —2y)

4) Z=fO)+gx—y)+cosx+2y) +
%cos(x —2y)

(19-B)

62.

63.

64.

65.

The solution of x(y? — z%)p + y(z? — x?)q —
2 _ 2y — _9%z _ 0z
z(x y)—Owherep—ax,q—ayby

Lagrange’s method is

(1) ekyz,x>+y?2+2z2)=0
(2) xyz=f(x*+y?*+2z%)
3) x*+y*+2z° =gxyz)
(4) All of the above

9%u

ou .
5t = a2 with
boundary conditions u(x,0) = 3sin nax, u(o,t) =

u(1,)=0,where 0 <x<1,t>01is

The solution of the heat equation

(D) ulxt) =350, e W lsinnmx
) u(xt) =330, "™ tsinnux
(3) ulx,t) =3Y5_,e "tsinnmx

4) u(x,t)=3Yr_,e ™sinnnx

The Charpit’s equations for the PDE

u d

up Pty = 0, p =22, q = ~is given by

x’ ay
(1) dx dy du _ dp _dq
—1-p3  —1-qp? 2p%u+2q® 2pu  2q
(2) dx _dy _ du __dp dq
2pu 2q  2p2u+2q? —-1-p3  —1-qp?
@) L@ _du_dp_dg
p>u  ¢* 0 x y
dx d du d d
4 Lo b4

2q  2pu x+y p®  qp?
The partial differential equation

2 62u

x —
dx?2

4 (1—y2)2271:= 0 is elliptic in nature
if

(1) —o<x<omwy>1

2) —o<x<mw y<I1

B) —w<x<xo —-1<y<l1

4) x € (—w,m), ye[-1, 1]
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67.

68.

69.
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Ifz=x+iyandw=1—£, then |w|=1

implies that, in the complex plane

(1)  zlies on the imaginary axis
(2) zlies on the real axis

(3) zlies on the unit circle

(4) None of these.

The bilinear transformation which maps the

points 1, i, -1 into 0,1, is,

(1) w(z-D)=i(z+1)
2) wz+tD)=i(-z-1)
3) w(z+1)=i(z-1)
(4) None of these
. 2z+1 . S
The solution of ¢ ¢ i3 dz where c : [z+3i| =2
1S,
2 .
(=24 4l) 7
2
@ (-2-4i)x
3 (G+ 4i) 7
(4) None of these

72

The residues of the function f(z) = D@D

forc:|z|=3.5 are

4 7
1 32
4 5
4 5
3) 33
(4) None of these

70.

71.

72.

73.

If w = ¢ + 1y represents the complex

potential for an electric field and

Y=x2—y%+ xziyz, then the function ¢ is
(1) —2xy-— 2iyz+c

(2) —2xy-— Ziyz +c

) 2yttt

(4) None of these

de
1-2rcos 6+712

The solution of [ 0” using contour

integration is

21
(1) 1-12
A
(2) 1-72
21
G =5
(4) None of these

If y = a2* + bx2* and h = 1, then
(A?> = 2A + 1)y equals,

1 0
2) 1
3) 2
(4) None of these

Let f:R — R be a smooth function with
non-vanishing derivative. The Newtons’s

methods for finding a root of f(x) = 0 is same

as,
(1) Fixed point iteration for the map
fx)
gx) =x— 1)
(2) Forward Euler method with unit step
length for the differential equation Z—z +
o) _
'
(3) Fixed point iteration for g(x) = x + f(x)
(4) Fixed point iteration for g(x) = x — f(x)

(21-B)



74. Let p be the unique polynomial of suitable
degree such that p(1) =2, p'(1) =3, p(2) =6,
p'(2)=7and p" (2) = 8 the the p(0) is,

75S.

76.

231

(1)
2)
3)
(4)

-8
0
16

None of these

The quadrature formulae

-ﬁ“”“=§F4}ﬁ»Wﬂm+w(ﬁﬂ

is exact for polynomials of degree less than or

equal to,
1 3
2) 4
3) 5
“4) 6

The pressure P of wind corresponding to

velocity V is given by following data,

10 20 30 |40

1.1 |20 (44 |79

Value of P when V = 25 is,

(1)
2)
3)
(4)

3
3.0375
3.3075
3.5

77.

78.

79.

Following is the Littlewoods's Three Principles,

I.  Every measurable set is nearly a finite
union of intervals.

II. Every measurable set is nearly
continuous.

III.  Every convergent sequence  of
measurable  functions is  nearly
uniformly convergent.

Which of the above given statements is/are
correct?

(1) Onlyl

(2) Onlyll

(3) TandIII only
(4) None of these

A non-negative measurable function f is

integrable over the measurable set E if,

() Jzf=o
2 Jgf>
B3 Jpf<w

(4) None of these

Let Q= {a, b, c, d}. Consider the classes
Fi=1{Q, ¢, {a} } and

F2={Q, ¢, {a}, {b,c,d}} .

Which one of the following statements is true?

(1) Both F; and F» are not c—algebra.

(2) Fio—algebra, but F,is not c—algebra.
(3) Both F; and F, are o—algebra.
(4) None of these

(23-B)
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80. lim ~ (1 + % + % + -+ %) is equal to 84. “Every finite group G is isomorphic to a

n—-on
permutation group.” This statement is

(H 1

2 0 (1) Cayley’s theorem
(3) e (2) Lagrange’s theorem
4) -1 (3) Liouville’s theorem

(4) None of these

nl’l

12
nt

81. The seriesis ),

(1) Convergent 85. IfH and K are two sub-groups of G of orders 6

(2) Divergent and 8 then order of HK is 16 if

(3) Conditional convergent () OHNK)=4

(4)  None of the these 2) OMHNK)=3

(3) OHNK)=5

kx? for x <2 (4) None of these
—_ 1s continuous at x = 2.
3 forx>2

82. Iff(x)= {

Then value of k is
86. Ifin aring with unity (xy)’=x*?V x,y €R

1 -3
4 then
Q) 3 . L
2 (1) R is acommutative ring
4
3 3 (2) Ris field
4) % (3) Ris anintegral domain

(4) None of the above

83. If f: f(x) dx converges and ®@(x) is bounded

and monotonic for x > a, then 42 13
f: f(x) ®(x) dx is convergent. This test is 87.  Given matrix [A] = g i g j then the rank
called of the matrix is
(1) Cauchy’s test (1) 4
(2) Dirichlets test 2) 3
(3) Leibnitz’s test 3) 2
(4) Abel’s test 4 1
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88.

89.

90.

231

The eigen values of the matrix

-1 3 5
-3 -1 6 are
0 0 3

(1) 3,3+5i,6-i
(2)  -6+5i, 3+, 3 -i
(3)  3+,3-i, 5+

4)  3,-143i, -1 - 3i

Consider the vector space V over the field of
real numbers spanned by the set

g =

{(0,1,0,0)(1,1,0,0)(1,0,1,0)(0,0,1,0) (1,1,1,0)(1,0,0,0)}
What is the dimension of V?

1 3
Q) 2
3) 1
“4) 4

It is given that X, X», .... Xyare N non-zero

orthogonal vectors. The dimension of the vector
space spanned by 2N vectors Xi, X, .... Xu,
-X], -Xz, e = Xn 1S
(1) 2N
2) N+1
3) N

(4) Dependent on the choice

91.

92,

93.

Let T be a linear transformation from a

3-dimensional ~ vector space @V  into

2-dimensional vector space W then T

(1)  Can be both injective and surjective

(2)  Can be neither injective nor surjective
(3) Can be surjective but cannot be injective

(4) Can be injective but cannot be surjective

Let A = (XZ) where X = { @, X} then
(1) A is not compact

(2) Ais disconnected

(3) A s connected but not compact

(4) A is compact and connected both

If X={abc}andt={D, X, {ac},{b}}
then toplogical space (Xt) is

(1) Not a connected space
(2)  Connected space
(3) Not compact space

(4) Not a Hausdroff space
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94,

9s.

96.

231

A toplogical space X that has a countable basis | 97.

at each of its points is said to satisty
(1)  The first countability axiom
(2)  The second countability axiom
(3) The third countability axiom

(4)  The fourth countability axiom

98.
A topological space X is has a countable basis at
each of its points is said to satisfy
(1) If every countable open covering of X
contains a infinite subcollection covering
X
(2) If every countable open covering of X 99
contains a finite subcollection X .
(3) If every countable open covering of X
contains no subcollection covering X
(4) None of the above
A normed linear space which is complete with
respect to its norm is called
(1) Factor Space 100. — -

(2) Bunch space

(3) Hilbert Space

(4) None of the above

(29-B )

What is the order and degree of differential

. d?y dy 3_
equation ——= + fl + (E) =07?

(1)  First order, second degree
(2)  First order, first degree

(3) Second degree, first order
(4) Second order, first degree

—z T2~ 2y = 0, has the solution

(1) y=cie ? +cye¥
(2) y=ce?
(3) y= Cle_z + Cze_x + C3

(4) None of the above

The differential equation (D*+3D+2) y = e**
have particular integral

eZX

n o
@ <
e 5
@ =

8

0%z 9%z 09z 0z .
rre il re +-— 3y = 0 has the solution

(1) Z=fi(y-x)+e *i(y-x)
(2) Z=fiy+x)+ fi(y-x)
(3) Z=ef(y-x)

(4) Z=fily+x)+e "y -x)



SPACE FOR ROUGH WORK
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