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MATHEMATICS l

Duration: ThreeHours Maximum Marks 150

» Read thefollowinginstructions carefully. ]

1. This question paper contains dl objective questions. Q.1 to 20 carry one mark each and Q. 21 to Q. 85 cary two marks
each.

2. Answer dl the questions.

3. Questions must be answered on Obj ective Response Sheet (ORS) by darkening the appropri ate bubble (marked A,
B,C,D) using HB pencil against the question number onthe left hand side of the ORS. Each question has only one correct
answer. In case you wish to change an answer erase the old answer compl etdly.

4. Wrong answers will carry Negative marks. In Q. 1to Q. 20, 0.25 mark will be deduced for each wrong answer. In Q. 21
to Q. 76, Q. 78 Q.80, Q82 and in Q.84, 0.5 mark will be deduced for each wrong answer. However, thereis no negative
marking in Q. 77, Q.79, Q.81, Q.83 and in Q. 85. More than one answer bubbled aganst a question will be taken as an
incorrect response.

5. Writeyour registration number, your name and name of the examination centre & the specified locations on the right half
of the ORS.

6. Using HB pencil, daken the gppropriate bubble under each digit of your registration number and the letters
corresponding to your pgper code.

7. Cdculaor is dlowed in theexaminaion hadl.

Charts, graph sheats or tables are Not dlowed inthe examinaion hdl.

9. Rough work can be done on the question paper itsd f. Additiondly bank pages are given a the end of the question pgper
for rough work.

10. This question paper contains 24 printed pages induding pages for rough work. Plesse check dl pages and report, if there
is any discrepancy.

©

ONE M ARKSQUESTIONS (1-20)

1. Thedimension of the subspace {( X, X, X, X, X ) : 3% — X%, +X%, =0} of R*is
(a)l
(b)2
(c)3
(d.)4
2. Let thelinear transformations Sand T : R* — R® be defined by

s(X, Y, 2) = (2x,4x— Y, 2x+ 3y — 7)

T(X,Y,2) =(Xxcos6—ysng,sin 6+ ycos6, z)where 0< 0 <7 /2. Then
(a) Sisoneto onebut not T

(b.)T isoneto onebut nat S

(c)BothSand T areoneto one

(d.)Nether Snor T is oneto one

3. Let E anon-measurable subset of [0,1]. If f :[0,1] - R is defined by
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0 Othewise
Then

(a) f ismeesurablebut not | f|
(b.)| f| is messurablebut not f
(c)Both f and |f| are messurable
(d.)Neither f nor | f| is measurable
4. Let L?([0,1]) denotethe spaceof al squareintegrable functions on [0,1].

Define f,, f,:[0,1] - R by

tV3 0O<t<1 23, 0<t<1
f(t)= : f (t)= ' Then,
() {o, i—o 20 {o, t=0

(a) f, belongsto L2([0,1]) but Nat f,
(b.) f,bdongsto L?([0,1]) but Nat f,
(c)Both f, and f, beongto L*([0,1])
(d.)Neither f, nor f, belongsto L*([0,1])
5. For the ordinary differential equation
d’y dy . . . |
= +(cot7zx)& +(cosec’ zx) y = Owhich of the following statements is true?

(a)Oisregular and 1 isirregular

(x-1)

(b.)Oisirregular and 1 is regular
(c)BothOand 1 areregular
(d.)BothOand 1 areirregular

6. For the n-th Legendre poly nomia c, %(x2 —1)n , thevaueof C,is
1
a
®) (n12")
n!
b.
(c)(nh)2"
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on
(nY)

Let G beacycdlic group of order 8, then its group of automorphisms has order
(a)?2

(b.)4

(c)6

(d)8

Let M3(R) betheringof all 3x3 real matrices. If I, J < M, (R) are defined as

(d)

a 0o
|a,b,ce Ry, J=<|b 0 0O]|a,b,ceR
c 0O

b
| = 0
0

o O v
o O O

Then

(a)lisaright ided and Jaleft ided

(b.)1 and J are both left ideals

(c) I and Jareboth right ideds

(d.)lisaleft ideal and Jaright ided

Consider the Hilbert space

Izz{(xl,xz,....)bgeR,i=12,.... and ixf,@o}under the inner

i=1

oo

(% %) s (Var Vo)) = DX Y1

i=1
Let Sz{(xl,xz,....)e |2 |i%=0} . Then the number of interior points of Sis

()0

(b.)Non zero by finite
(c.) Count ably infinite
(d.)Un count ably infinite

product

Let C([0,1]) be the space of al real vaued continuous functions on [0,1] with the norm

I]. ={f (x)|:xe [0.1]} . Sup consider the subspace P, ([0,1]) of al polynomids of degree less

than or equal to n and the subspace P([0,1]) of al polynomiason [0,1]. Then,
(a) P,([0,1]) isclosed in C([0,1]) but not P([0,1])
(b)) P([0,1]) isclosed in C([0,1]) but not P, ([0,1])

(c)Both P([0,1]) and P,([0,1]) areclosed in C([0,1])
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(d)Neither P([0,1]) nor P,([0,1]) isclosed in C([0,1])

Intheregon x >0,y >0, the partid differentia equation

2 2

(Xz_yz)gXL:+2(X2+y2) Jo%u

+
oxoy
d°u
X2 _\/2 — 0
( y )ayZ

(a) Changestype
(b.)Isdliptic
(c.) Is parabolic
(d.)Is hyperbolic
Consider the partid differential equation %+u?—a§:0 satisfying the initial condition
u(x,0)=a+ px.If u(xt)=1dongthe characteristic x =t+1, then
@)a=1p4=1
(b)a=2,=0
(c) =0,4=0
(d)o=0,4=1

Consider the usud topology on R. Let
S={U cR:U is dther bounded open or empty or R} and T={U c R:U is ether unbounded

open or empty or R} .
Then,onR

(a) Sisatopology buty nat T
(b.)T isatgpology but nat S
(c)Both Sand T aretopologes
(d.)Nether Snor T is atopology

Let X, Y and Z be events which are mutudly independent, with probabilities a, b respectively. Let
the random variable N denote the number of X, Y or Z which occur. Then, the probability tha N = 2
is

(a) ab+bc+ca-—abc
(b.) ab+bc+ca—3abc
(c) 2(a+b+c)—abc

(d.) ab+bc+ca

Assume tha 45 percent of the population favours a certain candidate in an éection. If a random
sample of size 200 is chosen, then the gandard deviation of the number of members of the sample
that favoursthe candidateis
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(a)6.12
(b.)5.26
(c)8.18
(d)7.04
Let X and Y beindependent Poisson random variables with parameters 1 and 2 respectively .

Then, Pis(x:uX;Y:zj

(a) 0.426
(b.)0.293
(c.) 0.395
(d.)0.512

For a linear programming prima maximization problem P with dual Q, which of the following
statements is correct?

(a) Theoptima values of P and Q exist and arethe same

(b.)Both optimal vaues exist and the optima vaue of P is less than the optima vaue of Q

(c.) P will have an optimal solution, if and only if Q aso has an optima solution

(d.)Both P and Q cannot beinfeasible

Let a convex set in 9-dimenstiona space be gven by the solution set of the following sysem of
linear inequalities

D% =1 i=123

ZX”- =1 j=123
X, =0, 1,]=12,3

Then, the number of extreme points of this set is
(a)3

(b.)4

(c)9

(d)6

Let | bethefunctiona defined by

7l 2 dy 2 , .
| (y(x) =] {[&) -y }dx, y(0)=0
y(zl2)=1
Where the unknown function y(x) possesses two derivatives every wherein (0,7/2). Then

(a) Thefunctiona has an extremum which can not be achieved in the class of continuous functions
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(b.)The corresponding Euler's equation does not have a unique solution setisfying the gven
boundary conditions

(c)lisnot linear

(d)1islinear

Solution of theinitia vaue problem
d’y
dx?

d d
+al(X)d—i+a2(X)y:F(x), 0<x<1 y(o):co,(d_i/(:)() =c,

Where a(x),a,(x) and F(x) are continuous functions on {0,1}, may be reduced, in generd to a
solution of some linear

(a) Fredholm integrd equation of first kind
(b.)Volterrasintegra equation of first kind
(c.) Fredholmintegral equation of second king
(d.)Volterrasintega equation of second kind

TWO MARK S QUESTIONS (21-75)

21.

22.

Let V bethe vector space of al red polynomias. Consider the subspace W spanned by

t?+t+2, t*+2t+5 5t°+3t+4 and 2t* + 2 + 4.
Then the dimension of W is
(a)4
(b)3
(c)2
(d)1
Consider the inner product space P([O,l]) with the inner product (f,g):'[f (x)g(x)dx and
0
V =span{t’] . Let h(t)e V besuch that
|(2t-1)=h(t)]|<[(2t—2) - x(t)| for x(t)e V. Then, h(t) is
5
a)=t?
@
5
b.) =t*
(b))

5
c) —t?
( )12
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5
d) —t?
()24
1 ab
L M=|0 2 c|,ab,ceR.
0 01

Then, M is diagonalizable, if and only if

(&) a=hbc

(b)b=ac

(c)c=ab

(d)a=b=c

Let M bethered 5x5 matrix having dl of its entries equa to 1. Then,

(&) M isna diagondizable

(b.)M isidempatent

(c)M isnilpotent

(d.) The minimal polynomia and the characteristic polynomia of M are not equa

Let {v,,V,,.....V,,} beanordered basisfor V =C*. If T isalinear transformation on V defined by

T(v,)=V +1for 1<i<15 and T (Vi )= —(V, + V, 4o + V4 )
Then,

(a) Rissingular with rationa elgen vaues

(b.)T issingular but has no rationa eigen values

(c) T isregular (invertible) with rationa e gen vaues

(d.)T isregular but has no rationa e gen vaues

The value of T exp(€’ —i6)d¢ equals
0

(a) 2ri
(b.) 2z
(c)x
)iz
The sum of the residues a dl the poles of f(z)=((;oiz)22, where a is a constant,

(a#0,x1+2....) is

1oo

@) =>

7 i=(n+a)

— 71 COSec’ za

2
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(b)-= 3

ﬂn=fm(n+a)

100
O T &

—— 71 COSEC 7a

— T COSEc? ra

(d)— Z ! — 7T cosec’ ra

7 & (n+a)

Let f(z)be an entire function such that for some constant, a,|f (z)|< a7 for |z|21 and
f(z)= f(iz) foral ze C.Then

(@) f(z)=az’ fordl ze C

(b.) f(z) isaconstant

(c) f(z) isaquadratic polynomid

(d)Nosuch f(z) exists

Which of thefollowing is not thered part of an anaytic function?

(@) x* -y’

1
b)) ——
( )1+x2+y2

(c.) cosxcoshy

X
2+y2

(d.) x+
X

The radius of conver gence of i
n=0

(a)e

(b.) e

(c)1

(d.) e

Let, S,T < R?* begiven by

S:{(s,sin%j:o <X 31} u{(0,0)} and T :{(x, sin%j:o < xSl}u{(0,0)}. Then, under the usua

metric on R,

(a) Siscompact but not T
(b.)T is compact but not S
(c)BothSand T are compact
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(d.)Neither Snor T is compact

: 1 1
Let S,Tc R be gven by S={X€ R:2x° cos;:l} and T:{XG R:2x? cos;Sl}u{O}. Then,

under the usua metricon R,
(a) Siscompletebut not T
(b.)T iscompletebut nat S
(c)BothSand T are complete
(d)Nether Snor T is complete

Let f:R—> R bedefined by

0, Otherwi s
is uniformly continuous on

(@)Nbut Nat T
(b.)T but nat N
(c)BothNand T
(d)Nether N nor T

For eech ne N and n>1 define f,:[0,1] - R by

n, If x=n, xeN 1 .
f(x)= and T=Nu n+ﬁ:neN . Then, under theusua metric on R, f

|nx—]| for 0< x<Z
n

f,(x)= ,
1 for ESXSI

Let g,,9,:[0,1] > R bedefined by

1 for 0<x<1
gl(x):{o o LY and g, (x)=1 for 0<x<1.

Then, on [0,1]

(a) f, — g, point wise but nat uniformly
(b.) f, — g, point wise but nat uniformly
(c) f,— g, uniformly

(d.) f, — g, uniformly

Let f.,g,:[0,1 — R bedefined by

1‘n(x)=x2(1—x2)rhl and gn(x):m for ne N.

Then, on [0,1]
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(a) Zf ) converges uniformly but not Zgn

(b)) i g, (X) converges uniformly but nat i f.(x)
=1

n=1
(c.)Both ifn(x) and ign(x) converge uniformly
(d.)Neither Zf ) nor Zg ) conver ges uniformly

Thefunction f :[0,e0] — R defined by

f(x)=

(a) Not continuous

(Zsm t cos? t) dt is

o'—.x

(b.) Continuous but nat uniformly
(c.) Uniformly continuous but nat Lipschitz continuous
(d.)Lipschitz continuous

Let Sbe anon-measurabl e subset of R and T be measurable subset of R suchthat ScT . Denotethe
outer measure of aset U by m*(U). Then,

(@) m*(T/S)=0 and m*(S)=0
(b)m*(T/S)>0 and m*(S)>0
(c) m*(T/S)>0 and m*(S)=0
(d)m*(T/S)=0 and m*(S)>0

Let f:R* — R bedefined by

X2y
F(xy)=1 X1y for (x,y)#(0,0)
0 for (x,y)=(0,0)

Then, the directiona derivativeof f at (0,0) inthedirection of the vector (% %j is
@ 5

)5

© 57
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(d) 2
39. Consider the hemisphere x*+Yy*+(z-2) =9, 2<z<5 ad the vector fied
F(xY,z)=x +Yj+(z-2)k. The surface integd [[(Fen)do, evauaed over the hemisphere
with ndenoting the unit outward normd is
(a) 9
(b) 27z
(c)54r
(d.) 1627
40.  Let y,(x) and y,(x) betwo solutions of

d°
(1—x2)d—)g—2xj—i+(secx) y=0
With Wronskin W (x) . If y,(0) =1, (%jm: 0 and W(:—;Jz % , then (%LO equals
(a)1/4
(b)1
(c.)3/4
(d.)4/3
dy

41. If y(x) is the solution of the differentid equation &:2(1+y)\/7 satisfying
y(0)=0; y(x/2)=1 thenthelargest interva (to theright of origin) on which the solution exists is

(@) [0,37 /4)
(b.) [0, 7)
(c)[0,27)
(d.)[0,2713)

: : d’y dy vy
42. A paticular solution of X? —=+4 2x—=+ =
P dx® dx 4

is

1
JIx

1
@) 3=

logx
(b) 2x

(log x)°
(©) 2%
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(log x) v/x

==

2

d’y dy dy
Theinitid value problem — =0 y(0)=1|—| =0has
initid valuep de2 +dx+xy y(0) L(dxjx_o

(a) A unique solution

(b.)No solution

(c) Infinitely many solutions

(d.)Two linearly independent solutions

Anintegrating factor for (cosysin2x) dx+(cos’ y—cos® x)dy =0 is

(a) sec’ y+scytany
(b.) tan®* y+secytany

(c) 1/(sec® y+secytany)
(d.) 1/(tan® y +secytan y)

Let F4, Fg and Fy6 befinite fields of 4,8 and 16 elements respectively. Then,

(a) F4isisomorphic to asubfied of Fg

(b.)Fg isisomorphicto asubfield of Fig

(c) Fsisisomorphicto asubfied of Fig

(d.)None of the above

Let G bethe group withthe generators aand b given by

G =<a,b:a4 =b’ :Lba:a*lb>.

If Z(G) denotes the centre of G, then G/Z(G) isomorphic to

(a) Thetrivid goup

(b.)C,, thecyclic group of order 2

(c) CxCy

(d)Cqs

Let | denotetheided generated by x* +x° +x* +x+1in Z,[x] and F=Z,[x]/1 . Then,
(&) Fisaninfinitefield

(b.)F isafinitefidd of 4 dements

(c)Fisafinitefidd of 8 dements

(d.)F us afinitefield of 16 elements

Let bijections f and g:R/{0,1} — R/{0,1} be defined by f(x)=1/(1-x) and g(x)=x/(x-1),

and let G bethe group generated by f and g under composition of mappings. It is gven that G has
order 6. Then,
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(a) G and its automorphisms group are both Abelian

(b.) G and its automorphisms group are both non-Abelian

(c) Gis abdlian but its automorphisms group is non-abelian

(d.)G is non-abelian but its automorphisms group is Abelian

Let R={o, +ai+a,j+ak: o, a0, 0,cZ,] be the ring of quaernions over Z, where
i’=j?=k =ijk=-Lij=—ji=k; ki=—-ik=j.Then

(a)Risfidd

(b.)Risadivision ring

(c) R has zero divisors

(d.)None of the above

Consider the sequence of continuous linear operators T, : 1> — | defined by

T, (X) =(0,0,..c....0, X 11 X, 53 Xyyg 0 -oee) TOF €VEY X=(X,%,,....)€|?> and ne N. Then, for every
x#0inl?

(a)Both|T,| and

T, ()| convergeto0
(b.)Neither ||T,| nor [T, (x)| convergesto0
(c) |IT,| convergesto 0 but not [T, (x)]

(d) [T, (x)] convergesto 0 but not T, |

Let the continuous linear operator T :1? — |* defined by

T(%,%,) =(0,%,0,%,0,%,0..). Then
(a) T is compact but not T

(b.)T2is compact but not T

(c.) Both T and T* are compact
(d.)Neither T nor T is compact

3

Let f(x) be differentiable function such that 9T _1 for all xe [0,3]. If p(x) is the quadratic

N
polynomia which interpolates f (x) a x=0, x=2 and x =3, then f(1)- p(1) equals
(@)o

(b.)1/3

(c) L6

(d.)2/3

Let h(x) be twice continuously differentiable function on [1,2] with fixed point o. Then, the
sequence of iterates x,, =h(x,) convergesto a quadratic aly, provided
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dh
(a) &(a);é 0

(b) %(0{);& 04N a)=0

dx’
d’h
dx’
d*h
" dx?
Consider theinitial value problem (1 VP):
Y_
dx

Let vy, =y, wk, +3k, approximatethe solution of the above VP a x, = x, +h with

(c) %(a);t 0— () #0

(d.)%(o&):o (@) %0

(% y(x)), ¥(%)= Y-

k. =hf (%Y, ).k =hf (x,+(h/6),y, +(k /6))and h being the step-size. If the formula for vy,
yields asecond order method, then thevaue of w, is

(a)-1

(b.)-2

(c)3

(d) 16

Let u(xt) bethesolution of theinitia vaue problem

gtl:_gxl::(); u(x0)=snx; %(X,O):l.

Then u(z,7 /2) equas
(@)ml2
(b.)1/2
(c)-1
(d)1
au d°u e -1

Let u(xt) bethebounded of =3 =0 with u(x,0) = 1 Then limu(Lt) equas

(a)—1/2

(b.) 1/2

(c)-1

(d.)1

Let u(x,y) beasolution of Laplace's equationon x* +y* <1. If

Ingd for 0<@<rx

U(COSH'SinH):{ 0 for 7<6<2r
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Then u(0,0) equas
@)llr

(b) 2/ x

(c)1/(2x)

(d)z/2

Let PQRSbe arectangle in thefirst quadrant whose adjacent sides PQ and QR haveslopes 1 and -1
d’u_d’u
ot 97

respectively. If u(xt) is asolution of
u(S) egquals

(@)2

(b)1

(c)12

(d.)-1/2

In the motion of atwo-particle sysem, if thetwo particles are connected by arigd wei ghtless rod of
constant length |, then the number of degree of freedom of thesystemis

@)2
(b)3
(c)5
(d)6
A particle of unit mass moves in the xy-plane under the influence of a centra force depending only

on its distance fromtheorigin. If (r,@) bethe polar coordinates of the particle a a gven instant and
V(r) the potertid dueto the gven for ce, then the Lagrangian for such asystemis

=0 and u(P)=1 u(Q)=-1/2,u(R)=1/2, then

(a)%r’z—v(r)
1 ;2 32
(b.)E(r +6°)+V(r)
1,60 Y
(c.)E(r +16)+V(r)

(d.)%(r’%rzéz)—v(r)

Let g,q and p denote regectively the generdized coordinates, and the corresponding velocity and

momenta of aone-dimensiona sy stem with the Hamiltonian H = %[pz _q_12j Thenthe Lagrangan

of thesygemis
1

1.,
(a)aq q
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1 1
b) =2 +=
(0) 50"+

(., 1
(C')E[q +?j

(., 1
(d')i[q —?j

Let 7, bethe usud topology on R. Define another topology z, on R by 7, :{U c R|U° is ether

finite or empty or wholeof R} where U° denotes the component of U inR. If | :(R7,)—>(R7,) is
theidentity map, then

(a) 1 is continuous but not 1™
(b.)1™ is continuous but nct |

(c.) Both | and I™* are continuous
(d.)Neither | nor I continuous

Let 7, betheusud topology on R. Define another topology 7, on R by
z,={U c R|U" iseither countable or empty or wholeof R} .

Then, Z is

(a)Closedin (R 7,) but natin (R 7,)

(b)Closedin (R, 7,) but natin (R, 7)

(c)Closedinboth (R z) and (R 7,)

(d.)Closed neither in (R, z;) norin (R 7,)

Consider R with the usud tgpology . The complement of NxN is
(a) Open but not connected

(b.) Connected but not gpen

(c.) Both gpen and connected

(d.)Neither open nor connected

Let T denotethe number of times we have to roll afair dice before each face gppearing in the first
sixrolls. Ten E(T|N =3) is

(@)9

(b.)15
(c) 16
(d.) 17

Let there be three types of light bulbs with lifetimes X, Y and Z having exponentia distributions
with mean 6,26 and 36 reyectively. Then, the maximum link hood estimator of 6 based on the
observation X, Y and Z is
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67.

68.

69.

70.

all the test
s

(a) (X +2Y+3Z)/3

(b)3(X +2Y+32)

1 Y Z
(C.) E(X +E +§j

1 Y Z

Let Z bethe vertica coordinate, between —1 and 1, of a point chosen uniformly a random on the

. . 1 1) .
surface of aunit spherein R®. Then, P(—ESZ SEJ is

(a) 5/6
(b)(V3)/2

(c.) 3/4
(d.)1/2

Let the marks obtained in the hdf-yearly and find examinations in a large class have an
gpproximately bivariate norma distribution withthe following parameters

Mean Deviation
Marks (hafyearly) 60 18
M arks (find exam) 55 20
Correlation : 0.75

Then, estimate of the average find examination score of students who were above average on the
haf-yearly examination is

(a) 60

(b.)67

(c)70

(d.)72

Let V,V,, e .V;be 5 independent uniform (0,1) variables and let V, <V, <....<V,, be ther
order statigtics. Then, for 0< x< y<1, thejoint density f (x,y) of (V(z),\/(4)) is given by

(@) (5!) xy(1-x)(1-y)
(b) x(y-x)(1-y)/ (5"
() (BN x(y-x)(1-y)

(d.) xy(1-x)(1-y)/(5)
Consider the linear programming problem
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MaxX C X +CX +G X
st X+X,+X<4
X <2
X, <3
3X +X% <7
X, %, % = 0.
If (1,0,3)optima solution, then

(a) g <c, <c
(b)c,=<q<c,
(c)c=c<g
(d)c,=c <c

Let the convex set Sbe gven by the solution set of the following sysem of linear inequalitiesin the
sixteen variables {x, :i, j=1....,4].

Then, the dimension of Sis equd to
(a)4
(b.)9
(c)8
(d)12
1
Let | (y(x)):IF(x,y,g—)de,satisfying y(0)=0, y(1)=1
0
Where F has continuous second order derivatives with regpect to its arguments, and the unknown
function y(x) possesstwo derivatives every wherein (0,1). If thefunction F depends only on x and

%, then the Euler’s equation is an ordinary differential equation iny which, in generd, is
(a) First order linear

(b.)First order nonlinear

(c.) Second order linear

(d.) Second order nonlinear

The functiona
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2

I (y(x)) :.:[(y+ (;Xz/]dx

Defined on the set of functions C*([0,1]) satisfying

(a) Only oneextremd

(b.) Exectly two extremas

(c) Infinite number of extremals

(d.)INo extremals

Which of thefollowingfunctions is asolution of the Volterratype integra equation

X

f(x)=x+[(sin(x-t) (1))t

0

X3
a) X+—
(@) x+=

(C.) X+ E

X3
() x-+

Which of thefollowingfunctions is asolution of the Fredholm type equation

1

F(x)=x+ [ (xf (1)) dt

(a) 2x/3
(b.)3x/2
(c)3x/4
(d.) 4x/3

TWO MARK S QUESTIONS (76-85)

Statement for Linked Answer Questions 76 & 77:

Let T:C*—C® be defined by T(X,%,%)=(X+X +X,—X —X,,—X —X,) and M be its matrix with
respect to the sandard ordered basis.
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76. Theegenvaduesof M are
(@) -Li-i
(b) i,

()i,
(d) -1, ,-i

77.  ThematrixM is similar to amatrix which is
(a) Unitary
(b.)Hermitian
(c.) Skew Hermitian
(d.)HavingtraceO

Statement for Linked Answer Questions 78 & 79:

Let H be an infinite dimensional Hilbert space and f be a continuous linear functiona on H such that

| f]l=1. Define W={xe H : f (x)=1]. Then interior and the boundary of the closed unit bal U of H are

denoted by U° and dU respectively.

78.  Which of thefollowing is correct?
@uU°nW=¢ and WnoU=¢
(byU°n"W=gp and WnoU =¢
(c)U°nW=¢p and WnaU #¢
(d)U°nW=¢g and WnaU #¢

79.  Thenumber of pointsinWnU is
(a)0
(b)1
(c.) Not one but courtable
(d.)Uncountable

Statement for Linked Answer Questions 80 and 81

Consider the partid differentia equation

2

dy ° oX

80.  Thecharacteristic curves for the above equation in the (x, y) planeare
(a) Sraight linewith slopes 1
(b.)Straight lines with slopes —1
(c.) Circles with centre a the origin
(d.)Circles touchingy axis and centered on x—axis
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81.  If u(xy) isasolution to the above equation with u(x,0) =sin (4 ] then u(% izj equals

@) —= e4

J‘

ﬂ_ﬂ'
b)) = ef?
(b) e

@>7w7

T Z
d.)—e
()7
Statement for Linked Answer Questions 82 & 83:

Let p(x)=c,+cx minimize (f(x)-p(x (x))= J' )*dx over al polynomids of

degreelessthan or equal to 1.
82.  Thebest choice of coefficients ¢, c, is

(@) (f.1),(f.x)
(b.)( f.1), (f X)

© (1.2 5(f.%)

@) 2(1.2),5(1.%)

83. If f(x)=x+x, then p(x) isgven by
(@) [1%)
(b.)%(1+3x)
©) 5(1+%

(d.) %(1+ X)

Statement for Linked Answer Questions 84 & 85:
Consider the Linear Programming Problem P
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st Y ax <h, i=1..,m

Let X =(%,%,......, X,) bean optima extreme point solution to P with X;,X;, %, ......, X, >0. Then

out of the m condraints ia,.jxj <b i=1...,m the number of condraints not satisfied with equality
a x* is -

(a) At mog m+4

(b.)At mog 4

(c) Equd to m-3

(d.)Equd to m-2

Treat Gs,a,’sfixed and consider the problem P for diff erent values of b, 's. Let P be unbounded for
some set of parameters b,,b,, ......,b, . Then

@)n>m

(b.)Pis either unbounded or infessible every choice of b's

(c)m>n

(d.)P has an optima solution for some choiceof b's
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