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MATHEMATICS

ONE MARKS QUESTIONS (1-20)

| The dimension of the veclor space

F= :A= [ﬁr,, ]" g, =44, :—u"} aver
field s
&
b -1
¢ W—n
g =
=

[

The minimal polynomial associated with

N0 3
thematrix || 0 2)is
a1
B r-x-2x-3
T,
¢ -y -3x-3

d =3 $3%—3

3 For the function f(z)=sin ;]
cos(l/ =),
the point z =10 1s
a aremovable singularity
b apole
¢. an essential singularity
d  anon-isolated singulanty
I%
4, Let f{;}=£:” Jorzell If f':]:—ri=2

then _[| i =

lz=1)"
a  2xi(l+15)
b 2mi(1-15)
e dmi(l+154)
d 2w

3 For whai values of @ and [, the quadrature
formula [ f(x)dx=af(-1)+ /() s
|

exact for all polvnonuals of degree < |7
a a=LA=Il

f,

b a=-14=I1

¢ a=G=—I
d a=-Lf=-1

Let f:[0.4]-»11 be a three umes
continuously differentiable function. Then
the value of f]1.2.3.4] 1s

a IT["'E} for some & (1), 4)
b ‘f—}!]ﬂ for some & (0.4)
c in;ﬁj for some £ =(0,.4)
d f—ﬁi‘:—} for some & = (0, 4)

Which cne of the lollowing 1s TRUE!

a. Everv linear programming problem has
a feasible solution.

b. If a linear programming problem has
an optimal solubion then 11s unique.

c. The union of two convex seis 18
necessarly convex

d. Extreme pomis of the disk &= <1
are the point on the circlex” + 3 =1,

The dual of the hnear programming

problem:
f

Minimize ¢'x subject o Ar=b and

x=2ds

a  Maximize b w subject to 4 w =¢ and
w =]

b. Maximize h"w subjectto A"w<¢c and
W)

¢. Maximize b’ w subject to 4" w=<¢ and
w 15 unresincied

d. Maximize h’'w subject o 4" w=c and
w is unresineted

The resolvent kemel [or the milegral

equation u{.t}:f-'{.r]*f: (e is
a cos{x-t)
S |
c

‘,r a3




10

11

12

14

d e
Consider the melries
] a e
h‘-':f!-g\"”J,ﬂH-gr:fd':) and

d. (&)= up|f(1)- g(r) on the space

X =Ca.b] of all real valued continuous

functions un[mb]. Then which of the

following is TRUE?

a. Both (N.d,) and
complete,

b, (X.d,) 1 complete but (X.d ) is
NOT complete.

e [N.d. ) is complete but (X.d,) is
NOT complete.

d. Both (X.d,) and (X.d_) are NOT
complete.

A [Tunction f:0 -»

Lebesgue measurable if

i fis monotong

b. {xe[ :_,fl_,l:}::a} s measurable for
each el

. {xe[ ;f[.:‘}zu} & measurable for
cach e=[]

d. For cach open set G s 0, /' (G) is
measurable

(X.d, ) are

need NOT be

Let e | , bean orthonormal sequence in
a Hilbert space Hand leta( = 0)= B, Then
a. lim(x.e ) docs not exist

b, lim(x.e,)= o

e lim{x.e)=1

—t 2

d. !‘i_lﬁa}‘(x.eﬂ} =1

The subspace [ ~ [l'l. '|] of 1" twith the
usual topology ) is

a, denseis 0°

b. connectal

¢ separable

d. compact

I'Il[.ril’(.t’tr‘l - I) 15

u. o field having 8 elements

b. a feld having 9 clements

17.

18.

9.

20.

2al'7
e, an infinite field
d. NOT a field
The number of element of a principal ideal
domam can be

a 15
b. 25
e 35
d. 36
Let, ¥, G and H be pair wise independent

evenls such thal P(F|=P(G )= P(H p_.;
£ |
and | F .f'u}r-Hj—.% Then the probability

that at least one event among F, G and H
oCCurs i

1
HI re—
12
ThL
12
5
E‘I | c—
12
& 2
4

Let X be a random wvanable such
that £( X7 | = E( X ) =1, Then E(X"™) -
a 0

by 1

g 2™

4 2941

For which of the following distribulions,
the weak law of large numbers does NO'T

i 1 it
= then the value ur{.\:ﬁhl}(_‘: )

=

a logx

b 2RE

X

low v
xi‘

d |ll§ x

The equation

o




TWO MARKS QUESTIONS (21-80)

21,

(eexy’ + ,!‘m.f)nir-v (a3 + ﬂ];{r: 0
1% exact for

3
8 a=—=M
zﬂ’

i m=Lﬂ=%

3
1 0 0

If A= # 1] . then the
0 1+2 ']“‘ﬁ,
1 X i

trace of 4™ is

a 0

b. 1

e 2

d 3

Which of the following matrices is NOT
dingonalizable”

(1 3
Lt z]
oLl
™ s zJ
(0 -1
= u]
o e
o o
Let V be the column space of the
1 =1
matri:'r..{+l1 2 | Then the orthogonal
1 =1
o
projection of |1 [ on Vs
]

24,

25.

26.

Ial7?

Let i a {z=1) be the Lauremt series

expansion uff[:'}zsin[ij. Then
Iy
T |
b. 0
. eos(l)
A i)

2
Let u(x. y) be the real part of an entire
function  f{z)=ufx y)riv(xy) for
z=x+ip=0. If C is the positively
orienled boundary of a rectangular region

Rinm’.uﬁum[ﬂ—"dx—ﬁqu =
<K .
a1
bh. 0
e In
d =n

Let  ¢:[0.1] =0  be three  times
continuously differentiable. Suppose that
the terates defined by x, =¢(x, ).n=0
converge o the fixed point £ of ¢. Tf the
order of convergence is three then

& #(5)=0.07()=0
b §'(£)=0.47(5)=0
e #(2)=0.6")=0
A $'(£)=0.8"(£)=0




28.

ELIR

Let £:[0.2] »0 bea twice continuously
differentiable function. Ir
I:f[.r]dt: 2f(1}, then the error in the
approximation is

£is) {-fl for same £=(0,2)
b. %ﬂ for some £« (0.2)
f"‘” for some £.<(0,2)
a ’r"‘ ) for some 2 ¢(0,2)

For a ﬁ:\tul t=0 , consider the lincar
progeamming problem:

Masximize = =3x+ 4y

Subject to x+ v <100

x+3vsy
and az=loy=0
The maximum valoe of 2 15 400 fort =
o b
b, 100
e 200
d. 300

The mimmum value of

z=2x —x +x —5x + 22y, subject to
X—2x,4+x =6

Xyt K = Ax =3

o3+ 2 =10

d 9

Using the Hungarian method. the optimal
value of the assignmenl problem whose
cost matrix is given by

5 |23 |4 |8
10 125 |1 L]
35 (16 |15 |12
16 (23 |11 |7

15
a, 29

3l

34,

dol 7
b, 52

e 26
d 44

Which of the followmg sequence {f,f:_.
of functions dpes NOT
uniformly on [0, 1)?

conyerge

A

a. .F,',I:xirs—
"

b f(x)=(1-2)

\: = JIX

e flx)s——

mn[m’+ n)

d L[_fl:

Letk = {[.1.'___1'}15 0*:0<x< _I.'}.'nlﬂt'l
|
2

1
a -
1
b 2
z
4
cl —
3
g 2
4
Let  f(x) =—Em J:. (1- =)
for xe[0,0).n= Ll..., 1

lim f {x}=f(x) for x=[0.1], then the

maximum value of [ (x) on [0,1] s

a 1
e
i
|
e o=
3
B 3
1

Let j{cm"” * be a non zero
continuous. Imear functional, The number
of Hahn-Banach extensions of fto [J“.l.]il]
is

u, One

b. Twao

¢ Three




3

Eh

d infinite

I 1 :(.-'*-"1)—» (FJ),) is the identity
map. then

a. Both Iand I'" are continuous

b. 1 is comtinuous but I'' is NOT
conlinuows

¢. I'' i continuous but [ 18 NOT
continuous

d. Neither ] and T is continuous

Consider the topology r={G 006G

is compact m ((.r }}'._. [#.I:I jonl .

where r, s the usual topology on [ and

# is the empty set, Then (U .7) s

4. a comneeted Hausdord! space

b. connected but NOT HausdorfT

¢ hausdortT but NOT connected

d. neither connected nor Hausdodf(

Let

=17l

andd

;=G0 6

contable}

Then

# meither T nor 52 is a topology on [

b. 1118 atopology on [T but 12 is NOT a
topology on [0

¢ Taisa topology on || but vy is NOT a
lopelogy on L

d. both =, and 2 are lopologies on [

Which one of the followmg wdeals of the
ring [[[{] of Gaussian mteégers is NOT

macimal?

a, (I—J}

b (1-4)

ol (2-r :'}

¢ ()

Il ZiG) denotes the centre ol a group G,
then the order of the gquotient group
GIZ(G) cammot be

a 4

i

15

25

|26 is findle or [\ G s finile)

i conlable or 0 G 18

L

a0,

41

42,

Sof7
Let  AufG) denote the group of
automorphism of a group G, Which one of
the following s NOT a eyelic group?
a, Aur(ll,)

b, Awr(,)
e Au(D,)
d Au( )

Let X be a non-negalive inleger valued

random  wvariable with £ { b gy :lz i

and ()~ 1. Then ¥ iP(X = 1) -

=]

& 1
b, 2
e 3
d 4
et X be a random variable with
probability density function f =]/, / 1.
where

__JZx. ifl=x<] P
o) | 0, ufharwu:m

(-

A= 7

| 0, ortherwise

For testing the null hypothesis H_ - f= f
agamst  the  alternative  hypothesis
H,:f=J, at level of significance o =
11.19, the power of the most powerful lest
is

a. 0.729

b. 0271

¢ 0.615

d. 0.385

Let X and Y be independent und

identically distributed U, 1) random
1‘1_
variables. Then P| T < [.‘-.' %] | =
1
ul | —
12
gy LB
+
.
S 3
a 2
s




45,

47,

48

Let X and Y be Banach spaces and let
T:+X =Y be a linear map, Consider the
stalements;
P:Ifx, »x inXthen ['x, »7TvrmY,
Qlf x, »x inXand I'x, -y in Y then
Te=y.
Then
a. Paumplies O and () implies P
b. Pimplics Q bul Q) does nol mmply P
e O implies P but P does not imply ©Q
il Nether P implies O nor Q wnplies P
If v(x)=x 15asolution of the differential
equation
[ Yy
= (- y)=0.0<x<x, then

D — ik —

e

s general solution is
a [.u + Pt ].r

h. [cx+ﬂ€" ).1'
¢ oaxs e
d (ae + fB)x

Let £ (x} be the Legendra polynomial of
degree n such that F(1)=La=12... If

]jiﬁuui +1]ﬁi.f}] de =20 then n =

Ly, o=l

[FY I e

B owE
v g

Thﬂ mtegral surface satisfymg the equation

vi+ ri— o 4+ and passing through
&y

the curve s=1-Ly=1+1,2=1+7 is

n 2 :4;%%(.1" — )

= *l A
& == ﬂ{f ")
d =0 “l{.t"* = lf']
16 g
Far the daffusion prablem
u, =u(0D<x<mt=0), nf0,t)=0.

nol 7
ufmt)=0 and w(x.0)=3sm2x. the
solution 1 given by
a 3¢ sin2x
b. 3¢7"sin2v
c. 3¢ sin2v
d. 3¢ ¥sin2y

49 A simple pendulum, consistmg of a bob of
mass m connected with a string of length
a. is oscillating in a vertical plane. If the
string 15 making an angle 8 with the
vertical. then the expression for the
Lagrangian is g:\n:n as

a nm':[ ——st EH
it |2,

b. 2mgasin® E]
| e

f# oah \

& Jr.'rwf{E z—g-ainﬂE”
2 0

'
maf g 28
2h o
50, The extremal of the functional
i

J'[_w x +% Iif.ir.r{ﬂhﬂ. 1) =0 s

d. cmHJ

a4 - .r]
b. 3[3:’ -x)
e E{f - J.:]
d xf-x

Commoa Data for Quastions (57 & 52)

Let T:0' %" be the linear transformation
defined by

Tz, b= (x + 3+ 2x+ 3+ v, 2+ =1 )

51, The dimension of the range space of T is

%
rp i
e

dimension of the null space of Tis

1]
|
z
3

| - i




Statement for Linked Answer
Quastion (57 and 58)

Let plx)=1+x and ¥, (x]=¢" be two solubons
of ¥"(x)+ Px)¥'(x)+ Qlx)y(x)=0,
53. Plx)=

o l+x
b. -1-x
I+x

(18

—1-%

d

X

54, [he set of inital conditions for which the
above differential  eguation has  NO
solution 15

a. pO)=2.4"(0)=1
b, y(1)=0.4'(1)=1
¢ Fwi)=Ly'{1)=0
d. y2)=L¥'[2)=2

Let X and Y be random variables having the joing
probability density function

- ol
fleyi= E.H_-.*Ihr Bolmeb el oo
1 i, o RErwise
55. The variance of the random variable X 1=
|
al —
12
g '
4
7
) =
12
3
i —
12
A6, The covanance between  the mmdom

varables X and Y s

a.

b.

¥
Sl = == @i

Tul7

Conssder the function [ ()= [i—”

57. The residue of § at the wsolated singalar

pomt m the wupper  half planc
{z=x+pel i p=0} is
a]
a- —
2
i ok
-
e =
2
d 2
58.  The Cauchy Principal Value of the integral
I sin xely
e xi K +1)
a —2n(1+2")
b. z(l+e?)
e 2x(l+e)
d. —a(l+e’)

Statament for Linkasd Answer
Question (59 and 60)

Let [flxyl=hby xy—xy fur{xy)el?,
where k 5 a real constanl. The dircetional
derivative of f'at the point { 1, 2) in the direction of
=1 -1}, 15

ERE

59, The value of & 15

the umit vector =

a 2
b 4
e ]
d. -2
60, The value of /" at & local minimum in the
rectangular region
3 3
R-—-l xyvisl:dc=dic=} i
)=l <5 f<s
a -2
b, -3
-7
E:.  —
B
d O




