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MATHEMATICS '

ONE MARKSQUESTIONS (1-20)

1.  Thedimension of thevector space V ={ A=(a,) ;a eCa =—aji} over fidd R is

)
nxn

(@)
(b)n* -1
(c)*—n
n2
@)=
0 0 3
2. The minimal polynomia associated withthematrix |1 0 2| is
011

(a) x*-=x?-2x-3
(b.) X3 —x*+2x-3
(c) x*—x*—3x-3

(d) x®*-=x*+3x-3

3. For thefunction f (z):sin( j thepointz =0is

1
cos(1/ z)
(a) aremovable singul arity
(b.)apole
(c.) an essentid singularity
(d.)anon-isolated singularity
) dz

15 f(z
4. Let f(z)=§z” for ze C. If C:|z—i|=2 then 515 (z(—i)ls =
(@) 27i (1+15i)
(b.) 27i (1-15i)
(c.) 4zi (1+15i)

(d.) 27
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1
5. For what vaues of o and 3, the quadrature formula _[ f(x)dx=af (-1 +f (B) is exact for dl
-1

polynomias of degree <17

@) a=1p5=1
(b)a=-14=1
(c)o=1p=-1
d)o=-18=-1
6. Let f:[0,4] > R be a three times continuously differentisble function. Then the vaue of
f[1,2,34] is
(a) f"?(’f) for some £ € (0, 4)
(b) f"éf) for some & e (0, 4)
(c) fT((’g) for some £ e (0, 4)
(d.) () for some £ e (0, 4)

6

7. Which one of thefollowingis TRUE?

(a) Every linear programming problem has afeasible solution.

(b.)If alinear programming problem has an optimal solution then it is unique.

(c.) The union of two convex sets is necessarily convex.

(d.)Extreme points of the disk x* + y* <1 arethe point onthecirdex® + y* =1.
8. Thedua of the linear progranming problem:

Minimize ¢’ x subject to Ax=b and x>0 is

(a)Maximize b'w subject to A'w=c and w> 0

(b.)M aximize b"w subject to A'w<c and w=> 0

(c)Maximize b"w subject to A'w <c and w is unrestricted

(d)Maximize b™w subject to A'w >c¢ and wis unrestricted

9.  Theresolvent kernel for theintegra equation u(x)=F (x)+[ f™u(t)dtis

(a) cos(x—t)
(b)1

(c) ™

(d.) &
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12.

13.

14.

15.
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Consider the metrics dz(f,g)z(J:lf (t)—g(t)|2dt)ﬂ2 and d“(f’g)::[lie]lf(t)_g(t)l on the space
X =C[a,b] of dl red valued continuous functions on[a,b] . Then whicﬁ of thefollowingis TRUE?
(a)Both(X,d,) and (X,d_) arecomplete.

(b)) (X,d,) iscompletebut (X,d_) isNOT complete.

(c)(X,d_) iscompletebut (X ,d,) isNOT complete.

(d)Both(X,d,) and (X,d_) aeNOT complete.

A function f : R— R need NOT be Lebesgue measurable if

(a) fis monotone

(b.) {xe R: f (x) 2] is messurablefor each e R
(c) {xe R: f (x)=«] is messurablefor each e R
(d.)For esch openset G in R, f *(G) is measurable
Let {e,}  bean orthonorma sequencein aHilbert space H and let x(# 0)e H . Then

(@) lim(xg,) does not exist

(b) lim(xe,)=||

(c) lni_@(X’en):l

(d) lni_@(X’en): 0

The subspace Qx[0,1] of R* (with the usua topology ) is

(a) denseis R?

(b.) connected

(c.) separable

(d.)compact

Z, [x]/(x3 +X° +1> is

(a) afidd having 8 elements
(b.)afied having 9 elements
(c)aninfinitefied

(d.)NOT afidd

The number of eement of aprincipa ideal domain can be
(a)15

(b.)25
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(c)35
(d.)36

16. Let, F, G and H be par wise independent events such tha P(F)=P(G)

P(H):%

and(FNGNH) =% Then the probability tha at least one event among F, G and H occurs is

oF

;
(b.) 5
5
(c) o
3
()5

17.  Let X bearandomvarisblesuchthat E(X*) = E(X)=1. Then E(X'®) =

(a)o
(b)1
(c)2®
(d)2* +1
18. For which of the followingdistributions, the weak law of large numbers does NOT hold?
(&) Norma
(b.) Gamma
(c)Beta
(d.)Cauchy

19. If Dsi then the value of 8 (x*l) is
dx (xD+1)
(a) logx
log x
X

(b))

log x

©) =2

log x
X3

(d.)
20.  Theeguation
(axy®+y cosx)dx+(x’y* + Bsin x)dy =0

is exact for
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(a) o =3 PB=1
3
(b)a=15=7
2
(C.) o =§ , ﬂ= 1
2
@ e=15=7
TWO MARKSQUESTIONS (21-60)
1 0 0
21 If A=|i _1+2i‘/§ 0 |, thenthetraceof A% is
0 1+2i “1-i3
2
(a)0
(b)1
(c)2
(d)3
22.  Which of thefollowing matrices is NOT diagondizabl €?
11
@]

(b))

(c)

(d)

or o Wk Pk
o L
—

1 -1 0
23. Let V bethe column space of the matrix A= {1 2 J Then the orthogond projection of [1} onVis

1 1 0

0
@)1
0
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(b)| 0

@)| o
1

N=—co

Let i a,(z+1)" betheLaurent series expansion of f (z):sin(flj. Then a, =

(@)1
(b.)O
(c.) cos(1)

(d.) _71si n(1)

Let u(x,y) bethereal part of an entirefunction f (z)=u(xy)+iv(x,y) for z=x+iyeC.IfCis

the positively oriented boundary of arectangular region Rin R*, then gﬁB—; dx—%udy} =
C

(@)l

(b.)O

(c)2r

(d)r

Let ¢:[0,1] > R be three times continuously differentiable, Suppose that the iterates defined by
X,.. =#(X,),n= 0 convergeto thefixed point £ of ¢. If theorder of convergenceis threethen

(@) ¢°(¢)=09"(c)=0
(b) ¢(¢)# 0.9"(¢) =0
(€)¢'(5)=0¢"(5)#0
(d) ¢'(¢)#0.9"(5) #0

Let f:[0,2] > R be atwice continuously differentiable function. If LZ f (x)dx= 2f (1), then the
error in the goproximation is

F'(¢)

(@) —5

for some £ e (0, 2)
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fle)
2

(b) for some £ e (0, 2)

(c)

f f) for some £ € (0, 2)

F*(s)
6

For afixed te R, consider the linear programming problem:

(d.) for some e (0, 2)

Maximize z=3x+4y

Subject to x+ y<100
X+3y <t
and x>0,y>0
Themaximumvaueof z is400 for t =
(a) 50
(b.)100
(c.)200
(d.)300

The minimum vaue of
Z=2x —X, + X, —5X%, + 22%, subject to
X —2X,+% =6

X,+ X, —4X% =3

X, +3x, +2%, =10
X;20,j=12,...,5

is

(a) 28

(b.)19

(c)10

(d)9

Using the Hungarian method, the optima vaue of the assignment problem whose cost matrix is
gven by

5 (23 |14 (8

10 |25 (1 |23

35 |16 (15 |12

16 (23 |11 |7
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(a)29
(b.)52
(c)26
(d.)44
Which of thefollowing sequence { fn}:’:1 of functions does NOT converge uniformly on [0, 1]?

e— X

(@) f,(x)=
(b) f,(x)=(1-x)"

X2 4+ nx

(c) f,(x)=

sin(nx+n)

(d) f,(x)=

Let E ={(x,y)e R?:0< X< y} Then ” ye ") dxdy =
E

Let £ ( zm” (1-x)"* for xe [01],n=12,... If limf,(x)=f(x) for xe[01],

N—o0

then the maximum valueof f (x) on[0,1] is

(a)1
1
S\

1

(c) 3

@3

Let f:(Cy-]) = C be a non zero continuous linear functional. The number of Hahn-Banach
extensions of fto (I}, ) is

(a) One
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(b.)Two

(c) Three

(d.)infinite

1f1:(1), ) = (18] ) is theidentity map, then

(a) Both | and I are continuous

(b.)I'is continuous but I"tis NOT continuous
(c.)1I""is continuous but | isSNOT continuous
(d.)Neither | and I is continuous

Consider thetopology 7={G c R: R\ G iscompact in (R 7, )] U{¢, R} onR, where , isthe usua
topology on R and ¢ istheempty se. Then (R, 7) is
(a.) aconnected Hausdorff space

(b.) connected but NOT Hausdorff

(c.) hausdorff but NOT connected

(d.)neither connected nor Hausdorff

Let

7, ={G cR:G isfiniteor R\ G isfinite}

and

7,={G c R:G iscontableor R\ G is conteble}
Then

(a) neither 1, nor 1, isatopology on R
(b.)t,isatopology on R but 1, is NOT atgpology on R
(c)tpisatopology on R but t; isNOT atopology on R
(d.)both 1, and 1, aretopologeson R

Which one of thefollowingideds of thering Z[i] of Gaussian integersis NOT maximal ?

(a) (1+i)

(b)) (1-i)

(c)(2+i)

(d) (3+1i)

If Z(G) denotesthe centre of agroup G, then the order of the quatient group G/Z(G) cannot be
(a)4

(b.)6

(c)15
(d)25
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Let Aut(G) denote the group of automorphism of a group G. Which one of the followingis NOT a
cyclic group?

(a) Aut(Z,)
(b.) Aut(Z,)
(c) Aut(Z,)

(d) Aut(Z,,)

Let X be a non-negative integer valued random variable with E(X?)=3 andE(X)=1. Then
SP(X i) =

=

(@)l

(b.)2

(c)3

(d)4

Let X be arandom variable with probability density function f { f;, f,}, where

f (%)= {ZX, if 0< X_<13nd £ (%) :{3X2, if 0< x_<1
0, otherwise 0, otherwise
For teging the null hypathesis H,: f = f, against the dternative hypathesis H, : f = f, a leve of
significance oo = 0.19, the power of the most powerful tes is
(a)0.729
(b.)0.271
(c)0.615
(d.)0.385
Leg X and Y be independent and identically distributed U(0, 1) random variables. Then

P[Y<(X —EJZJ =
2
1

(a) o
1

(b) .

1
(c) 3
2
(d) 3

Let X and Y beBanach spacesand let T: X — Y bealinear map. Consider the statements:
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P:If x, > x inX then Tx, > Tx inY.

Q:If x, >xinXand Tx, —» y inY then Tx=y.
Then

(a) Pimplies Q and Q implies P

(b.)Pimplies Q but Q does nat imply P

(c) Q implies P but P does nat imply Q
(d.)Nether Pimplies Q nor Q implies P

If y(x)=x is asolution of the differentia equation y"—(%+§j(xy'— y)=0,0< x<eo, then its
generd solution is

(a) (0{+,Be‘2*) X

(b)) (+ pe™) x

(c) ax+ pe

(d.)(ae*+,6)x

Let P,(x) be the Legendra polynomia of degee n such that P, (1)=Ln=12,... |If

][Zn:\“(zj +1)Pj(X)J2dX=20, thenn=

21\ =t
(a)2
(b)3
(c)4
(d)5
The integrd surface satisfying the equation y§+ x%: x*+y* and passing through the curve

dy
Xx=1-1y=1+t,z=1+1t* is

(@) Z=xy+%(x2—y2)2
(b)z= xy+:11(x2 - yz)2

(c) z= xy+%(x2— y? )2

2

1 2 2
(d.)z:xy+E(x —y )

For the diffusion problem u,, =u, (0< x<7z,t>0), u(0,t)=0, u(z,t)=0 and u(x0)=3sin2x,
the solution is gven by
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(@) 3e'sin2x
(b.) 3e* sin2x
(c) 3e* sin2x
(d.) 3e* sin2x

A simple pendulum, consisting of abob of mass m connected with a string of length a, is oscill ating
in averticd plane. If the string is making an angle 6 with the verticd, then the expression for the
Laganganis gven as

(a) ma’? [02 —2—gsin2 [gn
a 2

.6
(b.) 2mgasin (—Zj

(c.) ma? [9—2 - 2—gsin2 [QD
2 a 2

(d.) ma (02 _2 cosej
2 a

The extremal of the functiond

1 2

J.(y+x2 +yT]dx, y(0)=0,y(1)=0is

0

(a) 4(x2 - x)
(b) 3(x* - )
(c) 2(x* —x)

(d.) x* —x

Common Data for Questions (51 & 52)

Let T: R — R® bethelinear transformation def ined by

T (X %, %) = (% +3% +2X,+3% + 4%, + X, 2X + X, — X, )

51

52.

The dimension of the range space of T?is
@)o

(b.)1

(c)2

(d)3

The dimension of the null space of T3is
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(CHY
(b)1
(c)2
(d)3

Common Data for Questions (53 & 54)

Let y,(x)=1+x and Y, ( x) =€* betwo solutions of y"(x)+P(x) y'(x)+Q(x) y(x)=0.
53. P(x)=
(a) 1+ x

(b)) —1- x

(d)
54.  These of initid conditions for which the above differentia equation has NO solution is
(@) y(0)=2,y'(0) =1

-1-Xx
X

Common Data for Questions (55 & 56)

Let X and Y berandom variables havingthe joing probability density function

1 509

f(%Yy)=1y2ry

, If —o< X<oo,0<y<l

0, otherwise

55.  Thevariance of therandom variable X is
@
OF
©

@)

56. The covariance between therandom variables X and Y is
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1
(@) 3

Statement for Linked Answer Question (57 and 58)
éz
2(2°+1)

Consider the function f (z) =

57.  Theresidueof f a theisolated singular point in the upper haf plane {z= x+iye C:y >0} is

-1
(@) %
-1
(b.) —
e
e
C) =
©
(d)2
58.  TheCauchy Principa Vaueof theintegal I snzxdx I
i x(x +1)

(@) —27(1+2e*)
(b) 7z (1+e*)
(c) 27 (1+e)

(d) -7z (1+e?)

Statement for Linked Answer Question (59 and 60)

Let f(xy)=kxy—xXy—xy for(x y)e R*, wherek s ared constant. Thedirectiond derivative of f a the
-1 -1 15
oint (1, 2) inthe direction of the unit vector u =| =, — | is— .
pant (09 [Ji \léj 7
59. Thevaueof k is
(a)2
(b.)4

(c)1
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(d)-2
60. Thevaueof fa aloca minimumin therectangular region

R:{(x,y)e R*:|¥ <%M <§} is

@)-2
(b.)-3

© 5

(d.)0
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