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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 Q. 30 caries one mark each and Q. 31 to Q.80 caries two
marks each. Q. 81 to Q. 85 each contains pat “ & and “ b”. In these questions, pat “ & aswdl as*“ b” carry two marks
each.

2. Answer dl the questions.

3. Questions must be answered on specid machine gradable Objective Response Sheat (ORS) by darkening the appropriae
bubble (marked A, B, C, D) against the question number on the left hand side of the ORS, using HB pencil. Each
guestion has only one correct answer. In case you wish to change an answer, erasethe old answer completdy using a
good soft eraser.

4. Therewill be negative marking. In Q.1 to Q.30, 0.25 mark will be deduced for each wrong answer and in Q. 31 to Q. 80,
0.5 mark will be deduced for each wrong answer. In Q.81 to Q.85, for the pat “ &', 0.5 mark will be deduced for awrong
answer. Marks for correct answers to part “ b” of Q. 81 to Q.85 will be given only if the answer to the corresponding part
“d' iscorrect. However, there is no negative marking for part “ b” of Q. 81 to Q. 85 More than one answer bubbled
against a question will be deemed as an incorrect response.

5. Writeyour registration number, name and name of the center a the speci fied locations on the right hdf of the ORS.

Using HB pendil, darken the gppropriate bubble under each digit of your registraion number and the letters

corresponding to your paper code.

Cdculator is dlowed in theexamination hall.

Charts, grgph sheets or tables are not dlowed.

Use the blank pages given a the end of the question paper for rough work.

10. This question paper contains 28 printed pages induding pages for rough work. Plesse check dl pages and report, if there
is any discrepancy.

o

© © N

Thesymbols N, Z, R and C denote the set of natura numbers, integers, rea numbers and complex numbers,
respectively throughout thepaper.

ONE MARKSQUESTIONS (1-30)

1. These of dl xe R for which the vectors (1,x,0), (0,X,1) and (0,1,x) are linearly independent in
R’is

(a) {xe R:x=0}
(b.) {xe R:x=# 0]}
(c) {xe R:x#1]
(d){xe R:x#-1]

2. Consider the vector space R® and the maps f,g:R® — R® defined by f(x,y,2)=(x]y|,z) and
f(xy,2)=(x+1y-12z). Then

(a)Both f and gare linear
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(b.)Nether f nor gislinear
(c)gislinear but not f

(d.) f islinear but not g

1 3 3
3. Le¢e M=0 4 5|.Then
0 09

(a) M is diagonalizabl e but not M?
(b.)M? is diagonadizabl e but not M
(c)BothM and M? are diagonalizable
(d.)Neither M nor M? is diagonalizable
4, Let M beaskew symmetric, orthogona real matrix, Theonly possible eigen vaues are
a)-1,1
(b.)—i,i
(c)O
(d)1,i

1
5. The principa vaue of Iog(i“} is

@)ir

i
(b) %
i
(c) 7

i
(d) %
6. Consider thefunctions f (z)=x*+iy? and g(z)=x*+y*+ixy. Atz =0.
(a) f isandytichut not g
(b.)gisandytic but not f
(c)Both f and gare anaytic
(d.)Nether f nor gisanaytic

7. The coefficient of % in the expansion of Iog(zil],vdid in|z|>1is

(a)-1
(b)1

© -3
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1
d.) =
( )2
Under the usud topology in R, if O={(x,y,z)e R®:x’+y* <1} and

F={(xy.2eR:z=0} ,then ONF is
(a) Both open and closed

(b.)Nether open nor closed

(c.) Open but nor closed

(d.)Closed but not open

Suppose E is a non measurable subset of [6,1]. Let P= E°u{—i:ne N} and Q= Eu{%:ne N}

where E° is theinterior of Eand E isthedosure of E. Then
(a) P is measurable but not Q

(b.)Q is measurable but not P

(c) Both P and Q are measurable

(d.)Neither P nor Q is measurable

I

The vaue of

o 3
O —nN

ﬂyydz dydx is

(a)-2
(b)2
(c)4
(d.)4

Let S:{%:ne N}u{o} and T :{n+%:ne N} be the subsets of the metric space R with the

usua metric. Then

(a) Siscompletebut not T
(b.)T iscomplete but nat S
(c)Both T and Sare complete
(d.)Nether T nor Sis complete

dy

In asufficiently small neighborhood around x = 2, the differential equation v ,Y(2)=4 has

Sl<

(a) No solution

(b.)A unique solution

(c.) Exactly two solutions

(d.)Infinitely many solutions

The set of linearly independent solutions of the differential equation
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dx* dx?

@) {Lx. e, e

=0is

{

(b) {Lx,e™,xe]

(c) {1 x. e, xe*]
{

(d) {1 x.e", xe*]

d’y _dy
Ve +x&+y:0

For the differential equation x*(1-x)

(a) X =1lisanordinary point

(b.)X =1isaregular singular point

(c)X =0isanirregular singular point

(d.)X =0isan ordinary point

Let D, denote the goup of symmetries of square (dihedral group). The minima number of
generators for Dyis

(a)l

(b.)2

(c)4

(d)8

Let the set = denote the ring of integers modulo n number addition and multiplication modulo n.

zZ . : z
Then — isnot asub ring of — because
9z 127

Z i Z
(@) 07 is not a subset of /122

(b.)G.C.D.(9,12) =3 #1
(c)12isnot apower of 3
(d.)9 does not divide 12

Let C[0,1], be the space of all continuous redl vaued functions on [0,1]. The identity map
L:(Clo]. L) = (c[oa].|.],) is

(a) Continuous but nat open

(b.)Open but not continuous

(c.) Both continuous and gpen

(d.)Nether continuous nor open
Consider the Hilbert space
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Define T:12 =12 by T((%,%,,....)) =(x1,

(a) Neither sdf-ad joint nor unitary
(b.)Both Sdf-ad joint and unitary
(c) Unitary but nat —ad joint
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s

={(%,%.....),x € C for dl i and i|)g|2<oo} with the inner produdt {(%,X,....) (Y, Yzerrrr))
i=1

= j.ThenTis

iterative method of find the n™ root (ne N) of a positive number a is gven by

and the function v(x)

f(X) @& X,%,...x,4. Then , afunction F(x) which interpolates f(x) at dl the

(d.)df-ad joint but unitary
19. An
Xy = %{xk + ?_1} . A vaueof nfor which thisiterative method fals to convergeis
(@)l
(b)2
(c)3
(d.)8
20.  Suppose the function u(x) interpolates f(Xx) a Xg X, %o Xy
interpolates
POINtS Xy, X;, X5 ey X, 4, X, IS QivEN by
() E(x) = a0~ (XY
(% =%)
(b.)F(X):(Xn_X)u(X)+(X_)(O)V(X)
(%= %)
(% =X V(X) + (X=X, )u(X)
(c) F(x)=—"
9 %)
(% = X) V(X) = (X=X, )u(x)
(d) F(x)=—"
\ %)
21. The intega surface of the partid differentiad equation x

u(Ly)=y isgvenby

@ u(xy)=
(b)u(xy)=

(cu(xy)=

Y
X
2y

X+1
y

2—X

a_u
ox

+ yg—l;l: 0 satisfying the condition
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(d)u(xy)=y+x-1

If f(x) and g(y) are ahitrary functions, then the generd solution of the partid differentia

equation uaaX;l;—%ug—; =0 isgiven by
@ u(xy)="f(x)+g(y)
(b)u(xy)=f (x+y)+g(x-y)
(c)u(xy)="f(x)g(y)

)

A bead slides on a smoath rood which is ratating about one end is a verticd plane with uniform

anqular velocity w. If g denotes the accderation due to gravity, then the Lagrange equation of
motion is

(@) F=ra?—gsinat
(b.) i = r&* — g coswt
(c)f=-gsinat
(d.) F = —gcoswt

The Lagrangian L of a dynamica sysem with two degree of freedom is given by L =a+ £q, + 79,
where o, and y are functions of the generaized coordinates g, q, only. If p,, p, denote the
generdized momenta, then Hamiltonian H

(a) Dependson p,, p, but not on p,, p,

(b.)Dependson g, g, but not on p,, p,

(c.) Dependson p,,q, but not on p,,q,

(d.)Isindependent of p,, p,, ¢, d,

Let A,A,.....A, be nindependent events which the probability of occurrence of the event A gven
by P(A):l—%,ool, i=12....n. Then theprobability that at least one of the events occurs is

(a) 1— L

n(n+1)

(d.) 1—in
(04
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The life time of two brands of bulbs X and Y are exponentidly distributed with a mean life time of
100 hours. Bulb X is switched on 15 hours after bulb Y has been switched on. The probability tha
thebulb X fals before Y is

15
a) —
( )100
1
b.) =
( )2
85
c) —
( )100
(d)o
A random sample of size n is chose from a population with probability density function
Tt x>0
f(x6)= 21 Then, the maximum likelihood estimator of 6 is the
—d<? x<@
2
(a) M ean of the sanple

(b.) Standard deviation of the sample

(c.) M edian of the sample

(d.)M aximum of the sample

Consider thefollowinglinear Programming Problem (LPP):

Minimize z= 2x, +3X, + X,
ubject to X, +2X, +2%, — X, + % =3

2X +3% +4%, +X;=06

x>0, i=12,...6.
A non degenerate basic feasible solution (X, X,, X;, X, , X, X5 ) IS
(@) (1,0,4,0,0,0)
(b.)(1,0,0,0,0,7)
(c)(0,0,0,0,36)
(d.)(3,0,0,0,0,0)
The unit cost ¢; of producingproduct i a plant j is gven by the matrix:

14 12 16
21 9 17
9 7 5

Thetata cost of gptimal assignment is
(a)20
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(c)25
(d.)28
30. Theeigenvaues ) of theintegrd equation y(x):ﬂTsin(xH)(t) dt are
0
1 1
®) oo
(c)m,—x
(d.) 2r,-2r
TWO MARKS QUESTIONS (31-80)
3. Le S and T be two linear operators on R® defined by
S(XY,2) =(XX+y,x-y=2) T(X Y,Z)=(X+22,y-27 X+ y+2). Then
(a) Sisinvertiblebut not T
(b.) T isinvertible but not S
(c)Both Sand T areinvertible
(d.)Neither Snor T isinvertible
32. Let V, W and X be three finite dimensional vector spaces such that dimV =dim X . Suppose
S:V->W and T:W — X aetwo linear magps suchthatto S:V — X isinjective. Then
(&) Sand T are surjective
(b.)Sis surjective and T is injective
(c)Sand T areinjective
(d.)Sisinjectiveand T is surjective
33. If asquare matrix of order 10 has exactly 4 distinct e gen vaues, then the degree of its minimal
poly nomid is
(a)Lesst 4
(b.)At mog 4
(c.)At lesst 6
(d.)At mog 6
0120
34. Consider the matrix M = 1010 . Then
2 102
0020
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(&) M has no red eigen values

(b.)AIl red elgen values of M are positive

(c)All red eigen vadues of M are negative

(d.)M has bath positive and negetivered eigen values

Consider the red inner product space P[0,] of al polynomias with the inner product

1
(f,0) :If (x)g(x)dx. Let M = span{1}. The orthogona projection of x* ontoM is
0

(@)1
1
(b)) 3
1
(c) 3

1
d)=
)7
dz
2

2(1-2%) s

Let vy beasimpleclosed curvein the complex. Then the set of dl possible vaues of <j>
/4

(a) {0, #i)
(b.) {0, 7i, 27i)
(c) {0, 47, +27i)

(d.) {0}

=)

The principdl value of theimproper integal | %dx is

—oo

@2
e

(b.) ze
(c) r+e
(d)z-e

The number of roots of the equation z°—12z% +14 =0 that liein theregion {ZE C:2<|4 <g} is

(a)2
(b.)3
(c)4
(d.)5
Let f:(0,2)— R bedefined by
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f(x) :{2:: -1 |1I°fxxilss}::t?;nil

Then

(a) f isdifferentiable exactly a onepoint

(b.) T isdifferentiable exactly at two points

(c) f isnot differentiable a any point in (0,2)

(d) f isdifferentiableat every point in (0,2)

Let f:R?— R bedefined by

f(x y)z{

(a) f isnot continuous at (0,0)
(b.) f iscontinuous at (0,0) but nat differentiable a (0,0)
(c) f isdifferentiableonly at (0,0)

(d) f isdifferentiable every where

x*+y? If xandyarerationa -
0 Otherwise

hen

Let f,g:R* >R bedefinedby f(xy)=x"+y?*g(xy)=x"+y?-10x’y Thena (0,0)
(a) f hasalocal minimum but not g
(b.)ghas alocal minimum but not f
(c)Both f and ghave aloca minimum
(d.)Nether f nor ghas alocal minimum
Suppose C; is the bounday of {(xy)eR*:0<x<10<y<1 and C, is the bounday of
{(xy)e R?:-1<x<0,-1< y<0]. Let
o =Ixy2dx+(x2y+2x)dy, i=12
G

Beevaluated in the counterclockwise direction. Then
@) og=La,=-1

(b)) =, =1

(c)y=2,0,=-2

d)o=a,=2

Consider R” with the usua metric and the functions

f:[0,(27)—> R?* and g:[0,27] - R* defined by

f(t)=(cost,sint), 0<t<2z and g(t)=(cost,sint), 0<t<2r.
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Then on the respective domains

(&) f isuniformly continuous but nat g
(b.)gis uniformly continuous but nat f
(c)Both f and gareuniformly continuous

(d.)Nether f nor gisuniformly continuous

Let f:R— R be anonzero function such that |f(x)|$

T o0 for dl xe R. Define red vaued

functions f, onRfordl ne N by f (x)=f(x+n). ThenthesenaZf ) conver ges uniformly

(@) On [0, 1] but nat on [-1, O]
(b.)ON [-1,0] but nat on [0,1]
(c)Onboth [-1,0] and [0,1]
(d.)Neither on [-1,0] nor on [0,1]

Let E beanon measurabl e subset of (0,1). Definetwo functions f; and f, on (0,1) as follows:

1/ x if xeE
f (x)= _ and
0 if xeE

0 if E
f,(x)= TXEE Then
1/x if xeE

(a) f, ismeasurablebut not f,
(b.) f, ismessurablebut not f;
(c.)Both f, and f, aremeasurable

(d.)Neither f, nor f, is measurable
Consider thefollowingimproper integas:
! 1+x { 1+x

Then

(@) I, converges but not I,

(b.) I, converges but not |,
(c.)Both I, and |, converge
(d.)Neither I, nor I, converges

A curvey in the xy-plane is such that the line joining the origin to any poirt P(x,y) on the curve

and the line pardle to the y—axis through P are equally inclined to the tangent to the curve a P.
Then, the differential equation of the curvey is
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dy)" . [dy
— 2 — =
(@) x o + 2y v X
dy)" . [dy
b)x| —| +2y|— |=0
(b) dx y dx
dx )’ dx
(c) x| —| +2y|— |=0
dy dy
dx )’ dx
(d)x] —| +2y| — |=X
dy dy
Let P,(x) denotethe Legendre polynomid of degreen. If
, —1<x<0
(% ={x X
0, 0<x<1

Then

@ 8=-7.8=—3
(0) 3 =-7.2,=>
© a=5.a=-;

1 1
(d) 3= A=y

If J,(x) and Y,(x) denote Bessdl functions of order n of the first and the second kind, then the

2
generd solution of the differentia equation x%—%+ xy =0 isgiven by

(a) y(x)=oxd,(x)+ BXY,(X)
(b) y(x)=ad,(X)+ BY,(X)
(C) Y(x)= ad, (X)+ A% ()

(d.) y(x)=axdy (X)+ SXYy (X)
The genera solution of the sysem of differentia equations
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(a) y= e+ fe*
z=o0€" - pe*

(b.) y=acosx+ fsin x
z=osin x— f#cosx

(c) y=asin x— S cosx

Z= @ COoSX+ fsin X

(d) y= o€ - fe
z=o0€ + pe”
It is required to find the solution of the differential equation

2

d7y
dx?

dy

2X(2+ x) +2(3+x)&—xy:0

Around thepoint x = 0. Theroots of theindicid equation are
@) 0,%

(b.)0,2

SEY

MJQ—%

Consider the following statements.

S Every non abelian group has anontrivia abelian subgroup
T: Every nontriviad abelian group has acyclic subgroup. Then
(a)Both Sand T arefdse

(b.)Sistrueand T isfdse

(c) T istrueand Sisfase

(d.)BothSand T aretrue

Let S, denote the group of permutations on ten symbols {1, 2,
S, commutingwith thedement ¢ =(13579) is

(a) 5!

(b.)5.5!

(c.)5!5!

O

M ach thefollowingin an integrd domain.
U. Theonly nilpotent lement (s) a O

WWW. pariKshaguru.com
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,10} . The number of elements of
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V. Theonly idempotent eement (s) b. 1

W. Theonly unit and idempotert eement (s) c.01
@U-a V-bW-c

(b)U -b;V-cW-a

(c)U—-c; V-aW-Db

d)U-aV-cW-b

Let Z bethe ring of integers under the usud addition and multiplication. Then every nortrivid ring
homomorphism f:Z —> Z is

(a) Both injective and surjective
(b.) Injective but not surjective

(c.) Surjective but not injective
(d.)Nether injective nor surjective
Let X =C[0,1] bethe space of dl red vaued continuous functions on [0, 1]Let T: X - R be a
linear functional defined by T(f)=f(1). Let X,=(X,|.|,) ad X,=(X,.|.). Then T is
continuous

(a) On X4 but not X,

(b.)OnN X, but not on X,

(c.) On both X; and X,

(d.)Neither on X, nor on X,

n(d1-nt) if 0<t<1/n

_ if S={f,e X:n>1, then
0 if 1/n<t<1

Let X =(C[0],].]],).1 p< e and fn(t){

Sis

(a)Boundedif p=1

(b.)Bounded if p =2

(c)Boundedif p=oo

(d.)Unbounded for dl p

21 (x,)
F(x)

converges to adouble zero x =a of f (x). Then the convergence has order
(@)l

(b)2

(c)3

(d)16

Suppose the iterates x, generated by X, =X, — where f ' denotes the derivative of f,
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2 o -1

Supposethematrix M =| ¢ 2 1 | hasaunique Cholesky decomposition of theform M =LL",
-1 1 4

where L is alower triangular matrix. Therange of vaues of « is

@) 2<a<?2
(b)a>2

(c) 2<a<3l2
(d)3/2<a<?2

The Runge-K uttamethod of order four is used to solve the differentia equation % =f(x),y(0)=0

With step size h. The solution a x = his gven by

(@) y(h)= ul f(0)+4f (2J+ f (h)_

(b) y(h)=

6
zh-, £(0)+ 2 @* f (h):
(©) y(h)=[ f(0)+ F ()]

(d) y(h):g{Zf (0)+ f @uf (h)}

Thevalues of the constants &, 3, X for which the quadrature formula
1

[ f(x)ax=af (0)+Bf (%)

0

Is exact for poly nomials of degree as high as possible, are

@a=2p=7 1=

3 4 4
(b)a=g.f=7.%==
@) a=7.f=3 %=
@a=2,5=2%=7

The patid differential equation
A 2 azu+ @+xa—u+ %—Ois
X oy °oy> oy Yox~

(a) Ellipticintheregon x<0,y< 0, xy>1

(b.)Ellipticintheregon x>0,y >0,xy>1

Graduate Aptitude Test in Engineering- Previous Peper - 150f 24




GATE-2005 WWW. pariKshaguru.com

63.

65.

all the lest

(c) Parabolic intheregon x< 0 y< 0O xy>1
(d.)Hyperbolicintheregion x< 0, y< 0 xy>1

A function u(xt), satisfies the wave equation

o’u _ d%u
Fa 82’

If u l,o :l,u ]_l =1 and u 0,1 :lthenu 1,1 is
2 4 2 2) 2 2

7

(@) 2

5
®)7

4

(c) T

@)%

O<x<1t>0

The Fourier transform F (@) of f(X).—eo< X<eo isdefined by
1 T —i X
a))=z__|;f(x)e dx

The Fourier transform with respect to x of the solution u(x,y) of the boundary vaue problem

0 u, U
Y ay
gvenby U(w,y)=F(ao)e*.

— =0,—00<X<eo,¥y>0 U(x0)=f(X),—o0 <X<eo Which remains bounded for largey is

Then, the solution u( X, y) isgven by

(@)u(xy)= ]:
(b)u xy :E]ﬁ X+Z
T ®
(c)u(xy)= J.
t f(x+2)
(@d)u(xy)= jy+z

It is required to solve the Laplace equation

ru au—O O<x<a0<y<hb,
Y oy?
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Satisfying the boundary conditions
u(x0)=0,u(x,b)=0,u(0,y)=0 and u(a,y)=f(y).

If c,'sare constants, then the equation and the homogeneous boundary conditions determine the
fundamenta set of solutions of the form

nzx . nry

a Ecsnh—sn
()u xy 5 i >
nry
b. u X, C, sn—sm—

(b.) y)= § 5
nrXx nry

(o c,9n——-sinh—-
()u xy E 5 | 0

nry
d csnh—snh
(d)u(xy)= E - Snh—

Let the derivative of f(t) with repect totimet be denoted by f . If aCartesian frame Oxy isin
motion relative to afixed Cartesian frame OXY specified by

X =xcosf+ydné
Y =—x9né+ ycosl

Then the magnitude of the velocity v of a moving particle with respect to the OXY frame expressed
in terms of the movingframe is given by

(@) V2= +y?

(b)) V2 =5 +y%+ (3% + y?) 62+ 20 (Xy — ¥x)
(€) VP =X +y*+ 6

(d) V2 =3¢ + Y2+ (X2 +y°) 62

One end of an inextensible string of length ais connected to a mass M, lying on a horizonta table.
The gring passes through a smal hole on the table and carries a the ather end another mass M,. If

(r,0) denotes the polar coordinates of the mass M, with respect to the hole as the origin in the plane

of the table and g denotes the acce eration due to gravity, then the Lagrangian L of the sysem is
gven by

(a) L:%(M1+M2)r'2+
1 292
Eer 0°-M,g(r-a)
(b)) L =% M, 2+

1 .
E(M1+M2)r2¢92—Mzg(r—a)
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69.

70.

71.

72.

nIItthc_s_l
1.2 1 292
(c) LZEer + E(M1+M2)r 0 —Mlg(r—a)

(d.)L:%(M1+M2)r'2 +%er292—Mlg(r—a)

Consider R and S' with the usua topology where S' is the unit circle in R% Then
(a) Thereis no continuous map from S'toR

(b.)Any continuous map from S' to R is thezero map

(c) Any continuous map from S'to R is aconstant map

(d.) There are non constant continuous map from S'toR

Consider R with the usua topology and R“, the countable product of R with produd topology. If
D, =[-n,n]c R and f :R* — R isacontinuous map, then

f [H Dnj is of theform
neN

(@) [a,b] for some a<b

(b.)(a,b) for some a<b

(c)z

(d)R

Let R? denote the plane with the usua topology and U ={(x y)e R?: xy <0} . Denote the number of
connected components of U and U ( the closure of U) by o and 3 regpectively. Then
(@)a=p=1

(b)a=15=2

(c)a=2,4=1

(d)a=p=2

Under the usual topology on R®, themap f : R — R® defined by f(x y,z)=(x+Ly-1z) is
(a) Neither open nor closed

(b.)Open but not closed

(c.) Both gpen and closed
(d.)Closed but not gpen

Let X, X,, X, be arandom sample of size 3 chosen from apopulation with probability disribution
P(X=1)=P and P(X=0)=1-p=q, 0< p<1. The samplingdistribution f(.) of the statigtic
Y =max|[ X,, X,, X;] is

(@) f(0)=p%f(1)=1-p°

(b) f(0)=q; f(Y=p
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74.

5.

76.

al the st
(c) f(0)=0’f (1)=1-¢°
(d) f(0)=p°+q’; f(Y=1-p°-¢°
Let {X,} beasequence of independent random variabl es with
p(X,=n")=p(X,=-n")==.
The sequence { X,} obeysthe wesk law of large numbers if

(a)a<%

=

(b) =7

1
c)—-<a<l
()5

d)a>1
Let X be arandom varigble with P(X =1)=P and p(X=0)=1-p=gq, 0< p<1. If x4, denotes

the n" moment about the mean, then Uy, =0 if and only if

@ p=7
(b) p=3
©)p=2
@ p=7

Consider thefollowing prima Linear Programming Problem (LPP).
M aximize z=3Xx + 2X,
Subject to x, — %, <1

X, +X,2>3

X% 20
The dud of this problem has
(a) Infeasible optimal solution
(b.)Unbounded optimd objective vaue
(c.) A unique optima solution
(d.)Infinitely many gptima solutions
The cost matrix of atransportationproblem is given by
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79.

all the test
s

6(4|1|5
3(912(7
413|6|(2

The following values of the basis variables were obtaned a the first iteration:
Xy =6, X, =8 Xy =2,%; =14, X5 =14

Then

(a) The current solution is gptimal

(b.)The current solution is non optimal and the entering and leaving variables are x,; and X,
respectively

(c.) The current solution is non optimal and the entering and leaving variables are x,, and x,,
respectively

(d.)The current solution is non optimal and the entering and leaving variables are x, and
X, respectively

In a balanced transportaion problem, if al the unit trangortetion costs ¢; are decreased by a

nonzero constant o, then in gptima solution of the revised problem

(a) Thevaues of the decision variabl es and the objective vaue remain unchanged

(b.) The vaues of the decision variabl es change but the objective vaue remains unchanged

(c.) Thevaues of the decision variabl es remain unchanged but the objective vaue changes

(d.) The vaues of the decision variabl es and the objective vaue change

Consider thefollowinglinear programming problem (LPP).

Maximize z=3X + X,

Subject to x, +2x, <5

X +X,— %<2
X+ 3%, —5%,<20

X1 %, % 20

The nature of the gptimal solution tothe problemis
(a) Non degenerate dternative optima

(b.) Degenerate dternative optima

(c.) Degenerate unique optimal

(d.)Non degenerate unique optimal

The extremum of the functional

| = M%]z +12xy}dx

Satisfying the conditions y(0) =0 and y(1) =1 is atained on the curve
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a2 X
(&) y=sin >

. TTX
(b.)y=sm7
() y=x°

1 ., . 7X
(d) y=§[x +sn7}

80. Theintegrd equation

y(x)=x—[(x=t)y(t)dt

0
Is solved by the method of successive approximations. Starting with initia approximation y(x)= x
the second approximation 'y, (X) is given by

X3 5

@) yz(x):x+§+%
(b) yz(x):x+%
© % (9=x-%
(d) y2(x):x—§+§

Linked answer questions: Q. 8latoQ. 85b carry two marks each.
Statement for linked answer Questions 81a and 81b:

Let V bethe vector space of real polynomias of degree a most 2. Definealinear operator T:V —V
T(X )= x,i=012
j=0
8la Thematrixof T~ with respect tothe basis {1, x,x*} is
11 1
€) 110
1 00

=Y
I

Y

(@]

(b)

o

[ERN
|

[

(© 0

o r P
B R R
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1 00
@ |-1 1 0
0 -1 1

81b. Thedimension of the e gen space of Tt correspondingto theeigen value 1 is

@ 4
(b) 3
© 2
d 1

Statement for Linked answer Questions 81a and 82b

Let H beared Hilbert space, pe H, p#0 and G=|xe H :(x, p)=0 and qe H/G.

82a. Theorthogond projection of g onto G is

@ q—<q’—2)
el
O AL
o]
(© ag-{(a,p)p

@  a-{ap)rlp

1
82b. In paticular, if H=1L, [0,1],G={ fe L,[01] :jxf (x)dx:O} and g= x?, then the orthogona of g

0

ontoGis

@ X — % X
()  x*-3x
(© X — g X
d x- g X

Statement for Linked Answer Questions 83a and 83b
It isrequired to solvethe sysem SX =T, where

2 11 -1
S=| 2 2 2|, T=| 4 | bytheGauss-Sadd iteration onethod.
-1 -1 2 -5

83a Suppose Sis written in theform S= M—-L-U, where, M is adiagond matrix, L is astrictly lower
triangular matrix and U is a strictly upper triangular matrix. If the iteration process is expressed as
X, =QX,+F, theQisgvenby
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@ Q=(M+L)'U
() Q=M7(L+U)
© Q=(M-L)"U

(d) Q=M7*(L-U)
83b. Thematrix Q is gven by

o 1 _1
> 2
1 1
0 -= —=
@ 5 73
0o o -1
2
O 0 0
1 1
b |2 2 o
® o= i -
211k
2 2 2
o -1 1
2 2
1 1
C =0 = =
© o=o i 2
o o 1
2
0 0 0
11
d -2 2 o
@ Q-3 1
1,1 1
2 2 2

Statement for Linked Answer Questions 84a and 84b

2

Consider the one dimensiona heat equation %:%,O< x<1, t>0 with the initid condition

u(x,0) =2cos’ zx and the boundary conditions. %(O,t):O:%(Lt).
84a  Thetemperatureu(xt) isgven by
@  u(xt)=1-e*"cos2zx

(b)  u(xt)=1+e*" cos2zx
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©  u(xt)=l-e*'dn2zx

d)  u(xt)=l+e*'sin2zx
84b. Theheat flux F at [%t] is given by

@  F=27e™
(b) F=-27ze*"
(0 F=d4re™"

(d) F=-Aze*
Statement for Linked Answer Questions 85a and 85b

Let therandom variables X and Y beindependent Poisson variates with parameters 4 and A, respectively.

85a. Theconditiond distribution of X gven X+Y is
) Poisson
(b) Hyper geometric
(© Geometric

(d) Binomial
85b. Theregression equation of X on X+Y is gven by
A
E(X|X+Y)=XY—L

@ E(XIX+Y)=XY 72

(0)  E(X|X+Y)=(X+Y)—2
A At4,

(©) E(X[X+Y)=(X+Y) 4
- A+,

(d) E(X[X+Y)=XY 4
A+,
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