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MATHEMATICS l

Duration: ThreeHours Maximum Marks 150

Read thefollowinginstructions carefully.
T hisquestions paper contains 90 ol ective questions. Q 1-30 carry 1 mark each and Q. 30-90 carry 2 marks eech.

Answer dl the questions.

w hPY

Questions must be answered on specid machine gradable Objective Response Sheet (ORS) by darkening the gopropriate
bubble (marked A, B, C, D) using HB pencil against the question number onthe left hand side of the ORS. Each equation
has only one correct answer. In case you wish to change an answer, erase the old answer completey using a good soft

eraser.

4. Theewill be negative marking. For eech wrong answer, 0.25 marks from Q. 1-30 and 0.5 marks from Q. 31-90 will be
deducted. More than one answer marked against a question will be deemed as an incorrect response and will be
negatively marked.

5. Writeyour registration number, name and name of the Centre a the specified locations on the right haf of the ORS.

6. Using HB pencl, darken the gppropriate bubble under each digit of your registration number.

7. Using HB pencil, darken the gppropriate bubble under the | etters corresponding to your paper code.

8. No chats or tables are provided in the examination hal.

9. Usetheblank pages given a the end of the question paper for rough work.

10. Choose the doset numericd number among the choices given.

11. Thisquestion paper contains 24 printed pages. Plesse report, if there is any discrepancy.

ONE M ARK QUESTIONS (1-30)

The symbols, N,Z,Q,R and C denote the s& of natura numbers, integers, rationd numbers, rea numbers
and complex numbers, respectively, throughout thepaper.

1. Let Sand T betwo subspace of R* such that dim (S = 19 and dim (T) = 17. Then, the
(a) Smallest possible vaueof dim(SNT) is2

(b.)Largest possible vdueof dim(SNT)is 18
(c.) Smallest possiblevalue of dim(S+T)is 19
(d.)Largest possiblevaueof dim(S+T) is22

2. Let v=(12030),%,=(1,2-1-10), v,=(0,0,14,0), v,=(2,41101) and v;(0,0,0,0,1). The
dimension of thelinear span of (v,,v,,V;,V,,V;) is

Graduate Aptitude Test in Engineering- Previous Peper - 1lof 20




GATE-2004 WWW. pariKshaguru.com

(a)2
(b.)3
(c)4
(d.)5

3. Theset V ={(x y)e R®:xy>0} is

(a) A vector subspace of R?

(b.)Not avector subgpace of R? since every eement does not have an inversein V
(c) Not avector subgpace of R? sinceit is not closed under scalar multiplication
(d.)Not avector subspace of R? sinceit is not closed under vector addition

4, Let f:R*— R bealinear functiona defined by f(x,%,%;,%,)==x,. If (.,.)denotes the standard
inner product on R, then the unique vector ve R* suchthat f (w) =(v,w) for al we R*is

(a) (0,-1,0,0)
(b) (-1,0,-11)
(c) (0,1,0,0)
(d)(10,1,-1)

5. If D istheopenunit diskinCand f :C— D isandyticwith f(10)=1/2, then f (10+i) is

@2

1-i
®)=

1
(c) 5

i
d)3

6. Thered part of theprincipa vaueof 4* is
(a) 256 cos (In 4)
(b.)64 cos (In 4)
(c) 16 cos (In4)
(d.)4 cos (In 4)

7. If sinzian(z—ﬁm)” , then a equas
n=0
(a)o

(b.) 7—20
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10.

11.
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1
(720J§ )

-1

(720V2)

The equation x* —x-1=0 has

(c)

(d)

(&) No pasitivered roots

(b.) Exactly one posttive red root
(c.) Exactly twopositiverea roots
(d.)All positivered roots

Let f,9:(0,1)x(0,1)—> R be two cortinuous functions defined by f (x, y)=m and

g(xy) . Then, on (0,1)x(0,1)

“Lex(y-1)
(a) f and g are both uniformly continuous
(b.) T isuniformly continuous but gis not
(c) gisuniformly continuous but f is not
(d.)Neither f nor gis uniformly continuous

Let S be the surface bounding the region x*+y?<1, x>0,y >0|Z<1, and i be the unit outer
norma to S. Then ”[(sinz X)i + 2yjA—z(1—sin2x)I2] AdS equals

@1
/4

(b) 3

(c)m

(d.)2n
Let f:[0,0) — R bedefined by

1
f(x)= —U;,X;to

0, x=0

Consider thetwo improper integrals |, = E f(x)dx and I, :_[: f (x)dx. Then

(a)Both Iy and I, exist

(b.)1; exist but 1, does not

(c.) I, does not exist but |, does
(d.)Nether I, nor I, exists
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12.

13.

14.

15.

16.

17.
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The orthogond trgjectories to the family of straight lines y=k(x—-1),ke R, are gven by

@) (x-1)°+(y-1)°=¢

(b)) x> +y*=c?

(c) X2 +(y-1)° =c?

(d.) (x=1)"+y? =c?

If y=¢(X) is apaticular solution of y"+(sinx)y+2y=e* and y=y (X) is aparticular solution

of y"+(sinx)y'+2y=cos2x, then aparticular solution of y"+(sinx)y+2y=e*+2sin®x, isgven
by

() (p(x)—y/(x)+%

0I ¥ (%)~ 9(X)+3

(c) o(x)—w(x)+1
(d)w(x)—(x)+1
10
Let P,(x) bethe Legendre polynomid of degree n< 0. If 1+ x*° :chPn (x), then cs equels
n=0

(@)o

2
b)—
b)
(c)1

11
d)—
@)
Let | be theset of irrationa real numbers and let G =1 {0} . Then, under the usua addition of real
numbers, G is
(&) A goup, since R and Q are groups under addition
(b.)A goup, sincethe additive identity isin G
(c)Not agoup, since addition on G is not abinary gperaion
(d.)Not agoup, since not al eementsin G havean inverse
Inthegroup (Z,+), the subgroup generated by 2 and 7 is
@)z
(b.)5Z
(c)9z

(d.)14z
Thecardindity of the centreof Zy, is
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19.

20.

21.

22.
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(@)l

(b)2

(c)3

(d)12

Suppose X =(1,e) and T: X — X issuchthat d(Tx,Ty)<d(x,y) for x=y. Then
(&) T has a mog onefixed point

(b.)T has auniquefixed point, by Banach Contraction Theorem

(c) T hasinfinitely many fixed points

(d.)For every xe X ,{T"(x)] convergesto afixed point

Consider R” with ||.], norm and M ={(x0)}:xe R}. Define g:M —R by g(x y)=x. Thena
Hahn-Banach extension f of gis gven by

(@) f(xy)=2x

(b) F(xy)=x+y

(c) f(xy)=x-2y

(d) f(xy)=x+2y

Let X bean inner product paceand Sc X . Then it followsthat

(&) S L has nonempty interior

(b) S1=(0)

(c) SL isaclosed subspace

(d)(SL)1l=S

Aniteraive schemeis gvenby x. ., = %[16—1?2}% N w{0}. Such ascheme, with suitable x, will

(a) Not converge
(b.) Convergeto 1.6
(c) Convergeto 1.8
(d.)Convergeto 2

Inthe (x,t) plane, the characteristics of theinitia value problem
U, +uu, =0, withu(x,0)=x0<x<1, are

(a) Pardlel straight lines

(b.) Sraight lines which intersect a (0,-1)

(c.) Non-intersecting parabolas

(d.)Concentric circles with centre a the origin
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23.

24,

25.

26.

27.
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Suppose u( x, y) satisfies Laplace's equation: V= 0in R? and u = x on theunit circle. Then, a the
origin

(a) utendsto infinity

(b.)u atans afinite minimum

(c)uatansafinitemaximum

(d)uisequa to 0

A circular disk of radius a and mass m is supported on aneedle a its centre. The disk is set spinning
with initid angular velocity @, about an axis meking an ange 7 /6 with the normd to the disk. If

@(t) istheangular velocity of thedisk a any timet, then its component dongthe norma equals

(d.) ( ‘/_32(00 }cost

In R* with usual topology, theset U {(x,~y)e R?: x=0,1, -1 and ye N} is

(a) Neither closed nor bounded
(b.)Closed but not bounded
(c.) Bounded but not closed
(d.)Closed and bounded

In R® with usud topology, let V={(xy,2eR:X+y’+7=1y=0) ad
W={(x,y,2z)e R®:y=0} . Then VUW is

(a.) Connected and compact

(b.) Connected but not compact

(c.) Compact but nat connected

(d.)Neither connected nor compact

Suppose X is a random variable, ¢ is a constant and a,=E(X —c)" is finite for dl n>1. Then
P(X=c)=1if andonly if a,=0 for

(a)Atlesst onen>1

(b.)At least oneodd n

(c) At least oneevenn
(d.)At least two vaues of n
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29.

30.

31.
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If the random vector (X,, X, )" has abivariate norma distribution with mean vector (u, )" and the

2
matrix (E(X,X;)) _ equas % M| where ue R and oy, > 12, then X, and X, are
e I<i.j<2 ,l«lz az S

(a) Independent for dl ¢, and «,
(b.)Independent if and only if o, = ¢,
(c.) Uncorrelated, but not independent for dl «,,«,

(d.)Un corrdlated if and only if o, = ¢, and in this casethey are not independent
If the cost matrix for an assignment problemis gven by

a b cd
b ¢c d a
c d ab
d a b c

Wherea, b, ¢, d > 0, then the value of the assignment problemis
(a) a+b+c+d

(b.) min{a,b,c,d}

(c.) max{a,b,c,d]

(d.) 4min{a,b,c,d}
Extremals for the variational problem v| y(x)] = f(y2+ x?y?)dx satisfy the differential equation

(@) X¥*y"+2xy'-y=0

(b.) X*y"-2xy'+y=0

(c) 2xy-y=0

(d) x*y"-y=0

Let V be the subspace of R® spanned by u = (L11) and v=(11-1). The orthonorma basis of V
obtained by the Gram-Schmidt process on the ordered basis (u, v) of V is

NEEE

2
(b){(2,0),(1,0.3)]
SEEEICE S

olE33HE43)
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35.

36.

37.
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In R?{(%: ). (%0 %)) =

X% — (%Y, + XY, )+ Yy, isaninner product
(@)Fordl e R

(b.)Ifandonly if =0

(c)Ifandonly if o<1

(d.)If and only if o<1

Let {V,,V,,\,v,} be a basis of R* and v=ayv+a,, +ay, where ae R i=1234. Then
v, —V,v, —v,v;, -V, v, -V} isabasis of R*if and only if

(a)a=a=a,=3,
(b) aaaa, =-1
(c)a+a,+a+a,=0
(d)a+a,+a+a,#0

j, define a linear
4

1
Let R*? be the red vector space of all 2x2 real matrices. For Q:( 5

transformation T on R*® as T(P) =QP. Then therank of T is
(@)1
(b.)2
(c)3
(d.)4

Let P be a nxn matrix with integrd entries and Q = P+%I, where | denotes the nxn identity
matrix. Then Q is

(a) Idempotent, i.eQ?=Q

(b.)Invertible

(c.) Nilpotert

(d.)Unipaent, i.e, Q — Il is nilpatent

Let M be asquare matrix of order, 2 such that rank of M is 1. ThenM is

(a) Diagonalizabl e and nonsingul ar

(b.) Diagonadlizabl e and nilpotent

(c) Neither diagond izable nor nilpotent

(d.)Either diagonalizable or nilpotent but not bath

If M isa7x5 matrix of rank 3and N isa 5x7 matrix of rank 5, thenrank (M N) is
(a)5

(b)3
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39.

40.

41.
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(c)2
(d)1

J'Zfr de _
o 13-59néd

V4
(@) s
V4
(b)) T
V4
(c) o

/4
@)%

In the Laurent series expansion of f (z)= zil_ﬁ valid in the region |x| > 2, the coefficient of

1.

= is

(a)-1

(b.)0

(c)1

(d)2

Let w=f(z)be the bilinear transformation that meps —1, 0 and 1to -, 1 and | repectively. Then
f(1-i) equas

(@) -1+2

(b.)2i

(c) 2+i

(d.) —1+i

2Re( 2)
z+2

For thepositively oriented unit circle, j dz=

=
(a)0

(b.) 7i

(c) 2ri

(d.) 4ri

The number of zeroes, counting multiplicities, of the polynomid z°+3Z° +z* +1 inside the circle
|z|=21is

(a)0

(b.)2
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(c)3

(d.)5

Let f =u+iv and g =v+iu benon-zero andytic functions on |z|<1. Then it follows tha
(@) f'=0

(b.) f isconformd on |z|<1

(c) f =kg for somek

(d.) f isonetoone

eI ey). (wy)=(00)
If f(x y)_{ 0 (xy)=(0.0) then a (0,0)
(a) f,f, donot exst

(b) f,, f, exist and are equal
(c) Thedirectiond derivative exists dong any straight line
(d.) f isdifferentiable

Let 0>1 and g(x):ii

2 ,0 < X<eo.Then g(x) is
(a) Not continuous

(b.) Continuous but nat differentiable

(c.) Differentiable but not continuously differentiable
(d.)Continuously differentiable

The sequence of functions { f,} on [0,1] with Lebesgue measure, defined by

X,0< x<1-1/n
fn(x = , converges

vn 1-1/n<x<1
(a) Almost everywhere and as well asin L*
(b.) Almost everywhere but nat in L*
(c.)InL*, but not amost everywhere
(d.)Neither amost everywhere nor in L*

Consider two sequences {f,} and {g,} of functions where f :[01]—>R ad g,:R— R ae
defined by

f.(x)=x" and

Then

9, (x)= cos(x—n)z /2 If xe[n-1Ln+]]
) 0 otherwise

(a) Neither { f,} nor {g,} isuniformly convergent
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48.

49.

50.

51

52.

al the st
(b){f,} isnot uniformly convergent but {g,}is
(c) {g,]} isnot uniformly convergent but { f_}
(d)Both{f,} and {g,} areuniformly convergent

Let f:[0,1]— R and g:[0,1] - R betwo functions defined by

l If X:l,ne N n |If x:l,ne N
f(x)=<n n and g(x) = n
0 Otherwise 0 Otherwise

(a)Both f and gare Riemann integrable
(b.) f isRiemann integrable but gis not
(c)gisRiemann integrablebut f isnot
(d.)Neither f nor gis Riemann integrable

Theset of dl continuous function f :[0,1] » R satisfying

1
[tf(H)dt=0 n=012..
0

(a) Is empty

(b.)Contains asing e € ement

(c.) Iscount ably infinite

(d.)Isun count ably infinite

Let f:R — R® bedefined by f(X%,%,%) =(X,+X;,% +X,%+X,). Then the first derivative of
fis

(a) Not invertible anywhere

(b.)Invertible only at the orign

(c) Invertible everywhere except at the orign

(d.)Invertible everywhere

Let y=¢(x) and y=y (x) besolutions of y"—2xy'+(sinx’)y=0 such that ¢(0)=1, ¢'(0)=1
and y(0) =1, y'(0) =2. Then the value of the Wronskian W (¢, ) a x=1is

(@)o

(b.)1

(c)e

d) €

The set of dl e gen values of the Surm-Liouville problem

y'+1y=0, y'(0)=0, y'(%):o isgven by
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(@) A=2n,n=12,3...
(b.) A=2n,n=0,1,2,3...
(c) A=4n*, n=123,....
(d) A1=4n% n=0,123,...

If Y(p) is the Laplace transform of y(t), which is the solution of the initid vaue problem
d? 0, O<t<2rx
oy-

i h =:l ! = h 'Y
snt.  t>2p Vithy(0)=1and y'(0)=0, thenY(p) equds

27p
(@) —+—5

1+ p? (1+ p2)2

p+1
1+ p?

(b))

p_, e’
(c) TP +(1+ pz)

@y PEr P > )+1
(1+ p )

an
a

-2

If y:iamxm isasolutionof y"+xy'+3y =0, then equas
m=0

(m+1)(m+2)
m+ 3
(m+1)(m+2)
m+3
m(m-1)
m+3

(@)
(b.) -

(c) -

m(m-1)
m+ 3

(d)
Theidenticd equation for:

X(1+x%) y"+ (cosx) y'+(1-3x+x?) y = Ois
(@) r*-r=0

(b)r?+r=0

(c) r2=0

(d)r?-1=0

The generd solution ()X/((?)) of thesysem

X=—X+2y
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y=4x+y
isgven by
(a) qes‘—ge‘s‘ ]
2 3t -3t
ce +ce
e3t
(b) Cfej

et +ce™
@ £, ]
2ce +ce

@ 5 e }
—2ce” +ce
Let G and H betwo groups. The groups GxH and HxG areisomorphic
(a)Forany Gand ay H
(b.)Only if oneof themiscyclic
(c.) Only if oneof themis abelian
(d.)Only if G and H areisomorphic
Let H=2,xZ, and K =Z,xZ,. Then
(a) H isisomorphicto K since both are cy clic
(b.)H is not isomorphic to K since 2 divides 6 and g.c.d. (3,4) =1
(c.)H isnot isomorphic to K sinceK is cyclic whereas H is no
(d.)H is not isomorphic to K sincethere is no homomorphism from H to K
Suppase G denote the multiplicative group {11} and S={ze C:|4=1]. Let G act on Sy
complex multiplication. Then the cardinality of the orbit of i is
(@)l
(b.)2
(c)5
(d.)Infinite
The number of 5-Sylow subgroups of Zy is
@)1
(b)4
(c)5
(d)6

a b
Let S:{O cj: a,b,c,e R} be the ringunder matrix addition and multiplication.
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63.
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0
Then the subse {(0 g] pe R} is

(a)Not anided of S

(b.)Anided but not aprimeided of S

(c) Isaprimeided but not amaximd ideal of S

(d.)Isamaximal ided of S

Consider S:C[x5], complex polynomias is x°, as a subset of T =C[x], the ring of al complex
polynomids. Then

(a) Sisneither an ideal nor asub ringof T

(b.)Sisanided, but not asub ringof T

(c)Sisasubringbut not anided of T

(d.)Sisbothasubringand anided of T

Which of thefollowing statements is true about S=2Z[x] ?

(a) Sisan Euclidean domain sinced| its ideds are principa

(b.)Sis an Euclidean domain since Z is an Euclidean domain

(c.) Sis not an Euclidean domain since Sis not even an integral domain
(d.)Sis not an Euclidean domain sinceit has non-principa ideals

Let X bethe gpace of bounded real sequences with sup norm. Definealinear operator T: X — X by

T(x) :(%%j for x=X(X, X%,....)e X.Then

(a) T is bounded but nat oneto one

(b.)T is oneto one but nat bounded

(c) T is bounded and its inverse (from range of T) exists but is nat bounded
(d.)T is bounded and its inverse (from range of T( exists and is bounded

Let X bethe space of reel sequences havingfinitely many non-zero terms such ||. |p 1< p<eo.Then

(a) f iscontinuousonly forp =1

(b.) f iscontinuous only forp =2

(c) f iscontinuousonly for p= o

(d.) f isnot continuous for any p,1< p<oo

Le X=C'[01] with the norm |x|=|X| +|x]. (where x is the derivative of x) and
Y =C'[0,3] with sup norm. if T istheidentity operator from X into Y, then

(@) T and T are continuous

(b.)T is continuous but T™ is not

(c) T iscontinuous but T is not
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68.

69.

70.

71.
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(d.)Néither T nor T *is continuous

Let X =C[-11] with theinner produa defined by

1
(xy) :Lx(t)y(t)dt
Let Y betheset of dl odd functionsin X. Then

(&) Y L istheset of dl even functionsin X
(b)Y L istheset of odd functionsin X

(c)Y 1=(0)
(d)Y L istheset of dl constant functionsin X
Let X =12, the pace of al square-summable sequences with

Ix] = Z|)g for x=(x)e X.

Defineasequence {T,} of linear operators on X by T (X) = (X, %,...., X, 0,0,.....) . Then
(&) T, isan un bounded operator for sufficiently largen
(b.) T, is bounded but not compact for dl n

(c.) T, iscompact for dl nbut lim T, isnot compact

n—eo

(d.) T, iscompact for dl nand sois lim T,

N—>co

To find the positive square root of a>0 by solving x*—a=0 by the Newnton-Raphson method, if
x, denotes therl" iterate with x, >0, %, #+/a, then the sequence {x,,n>1] is

(a) Strictly decreasing
(b.)Srictly increasing
(c.) Constant

(d.)Not convergent

In solving the ordinary differential equation y'=2x, y(0)=0 using Euler's method, the iterates
y.,,ne N satisfy

@) ¥, =
(b) y, =
(C') yn = Xan—l

(d) Yo =% 1+,
The characteristic curves of the partid differential equation

(2x+u)u, +(2y+u)ju, =u,
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74.
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Passing through (1,1) for any arbitrary initid values prescribed on a non-characteristic curve are
gven by
@)x=y
(b) x> +y*=2
(c) x+y=2

(d)x*—xy+y* =1
The solution of Laplace' s equation
°u lou 1 9%

orZ ror r?oe?
In the unit disk with boundary conditions u(1,6)= 2cos’ 6 is gven by

(@) 1+r?cosé@

(b.) I+ Inr +r cos 26
(c) 2ricos’ @
(d.)1-r*+2r?cos’ @
For the heat equation
ou du

=32 Rx[0,T], withu(x,0) =uy(x),u, € L*(R)

(a) Thesolution is reversible in time

(b.)If uy(x) have compact support, so does u(xt) for any gvent
(c) If uy(x) isdiscontinuous & apoirt, soisu(x,t) for any gvent
(d.)If ug(x) 20 for dl x, then u(xt)=0 foral xand t >0

If u(xt) satisfies the wave equation

Jou 0°u ' B "
F:cza?,XG Rt >0, with initia conditions

. TTX
sin—, 0<x<c
c

u(x,0)= , and u, (x,0) =0 for dl x, thenfor agivent >0,

0 Elsewhere
(a) Therearevaues of x a which u(xt) is discontinuous
(b.) u(xt) iscontinuous but u, (x,t) isnot continuous
(c) n(x,t),u,(xt) arecontinuous, but u, (x,t) is not continuous

(d.)u(xt) issmooth for &l x
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78.
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A rigid body is acted on by two forces, F, =ai +bj —3k a thepoint (1,2-1) and F,=1 + 4] +bk a
thepoint (-1,0,1) . If theforce system s equipollent to the force F and the couple G, which have no
components aong 12, then F equas

(@) 2f+4]

(b) 2i —4]

(c) 4f+2]

(d) 4i -2]

A frictionless wire, fixed a R, rotates with congant angular velocity m about avertical axis RO (O is
the origin and R is above O), marking a constant ande o with it. A particle P of unit mass is
constrained to move on thewire. If the mass of thewireis negligble, distance OR ish and RP is r(t)
a any timet, then the Lagrang an of the motion is

(a)%rz—g(h—rcosa)
1 2 2,2

(b.)E(r +@’r? )+ gr cosar
1 2 2,2 ain2

(c.)E(r +@’r’sin? &) - g(h-r cosa)
1., .

(d.)E(r +r sna)—gh

In R with theusua topology, theset U ={xe R:-1<x<1 x#0} is

(a) Neither Hausdorff nor first countable

(b.)Hausdorff but nat first countable

(c.) First countable but nat Hausdorff

(d.)Both Hausdorff and first courtable

Suppose U ={xe Q:0< x<1}and V ={xe Q:0< x< 2}. Let n and m bethe number of connected
components of U and V respectively. Then

(a) m=n=1

(b.) m=n=1

(c) m=2n,m,n finite

(d) m>2n

Let f:[0,1] = R bethe continuous function defined by

(x—l)(x—Z).
(x=3)(x—-4)

f(x)=

Then the maxi mal subset of R on which f has acontinuous extension is
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@) (==.3)

(b.) (—o=,3) U(4,20)

(c) R\(34)

(d)R

Suppose U =(0,1/2),V =(-1/2,0)x(-1/2,0) and D be the apen unit disk with centre a orign of
R’.Let f beareal vaued continuous function on D such that f (U)=0. Thenit follows tha

(a) f(v)=0 forevery vinV

(b.) f(v)=0 forevery vinV

(c) f(v)=0 for somevinV

(d.) f canassumeany red vdueon V

Suppose X is a random varigble and f, ¢ R— R are messurable functions such that f(X) and
g( X) areindependent, then

(a) X is degenerate

(b.)Both f(X) and g(X) is degenerate

(c) Either f(X) or g(X) isdegenerate
(d)X, f(X) and g(X) could &l be non-degenerate

Suppose X;, X,,....X, is arandom sample from a N (0%} distribution, where  is known, but o

o 19 14 ? =
isnot. If X==> X and S=_[—)> (X — , thenthepair ( X,S) i
isno n;‘ ,an "n;( i) , thenthepair (X,S) is

(a) Complete and sufficient

(b.)Complete but nat sufficient

(c.) Sufficient but not complete

(d.)Neither sufficient nor complete

If X and Y ae random variable with O<var(X),var(Y)<ee, consider the staements:
(1) var(E(Y/ X)) = var(Y) and (I1) the correlation co-efficient between X and Y is 1. Then

(@) (1) implies (11) and (I1) implies (1)

(b.)(1) implies (1I) but (1) does not imply (1)

(c) (1) implies (1) but (1) does not imply (I1)

(d.)Neither does (1) imply (I1) nor does (11) imply (1)
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If the random variable X has a Poisson distribution with parameter A and the parametric space has

three dements 3,4 and k, then to test the null hypathesis sH, =4 =3vs. the dternative hy pathesis

H,:A#3, auniformly most powerful test & any level are (0,1) exist for any saplesize

(a)Fordl k34

(b)If and only if k > 4

(c)If andonly if k<3

(d)Ifandonly if k>3

Suppase the random varigble X has a uniform distribution P, in the interva [6-1,6+1], where
6e Z . If arandom sample of size n is drawn from this distribution, then B, amost surely for dl
@e Z , amaximum likeihood estimator (M LE) for 6

(a) Exists and is unique

(b.) Exists but may or not be unique

(c.) Exists but cannot be unique

(d.) Does not exist

A y? (chi-squared) test for independence between two attributes X and Y is carried out a 2.5%
leve of significance on thefollowing 2x2 contingency table showing frequencies

XX, X,
Y

Y, 1 0
Y, ‘1 d

If the upper 2.5% point of the 7 distribution is given as 5.0, then the hy pathesis of independenceis
to bergected if and only if

(a)d>1

(b)d>3

(c)d>5

(d)d>9

Consider the Linear Programming Problem (LPP):

M aximize X,,

Subject to: 3x +4x, <10, 5%, —X%, <9, 3x — 2%, > -2, X —3%X,<3,X,% >0.
Thevaueof theLPP is

@

(b.)2
(c)3

10
)3
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88.  Giventhat theeigen values of theintegra equation

y(x):lj.;”cos(xﬂ)y(t)dt ae = and —= with respective eigen functions cosx and sinx. Then
V3 V3
theintegrd equation
y(X)=sinx+ cosx+/1j'§”cos(x+t)y(t)dt has
(a) Unique solutionfor A=1/x
(b.)Unique solution for A=-1/r
(c.)Unique solutionfor A=x
(d)No solutionfor A =—rx
89.  Thevaues of A for which theintegral equation
1
y(x)=4] (6x=t)y(t)dt
Has anon trivia solution, are gven by theroots of the equation
(a) (34-1)(2+1)-4%=0
(b.

)

(c)
(d.)(324-1)(2+1)+4°=0

90. Theextremals for the functiona
v y(x)]= J.:(xy'+ y'2)dx

Aregven by thefollowingfamily of curves:

1
(34-1)(2+2)+2=0
(34-1)(2+2)-422=0
(31-1

X2
@) y= q+c2x+(z)
(b.) y=1+cx+¢, {X{j

X4
(c)y=qg+ X+Cz(7)

X2
(@) y= q+qx—[z)
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