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MATHEMATICS l

TimeAllowed: 2 Hours Maximum Marks 150

» Read thefollowinginstructions carefully

1. Thisquestion paper contains 90 ohjective questions. Q. 1-30 carry one mark each and Q. 31-90 carry two marks esch.

2. Answer dl the questions.

3. Questions must be answered on specid machine gradable Objective Response Sheat (ORS) by darkening the gppropriae
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 completdy using a good soft
eraser.

4. Theewill be Negative marking. For each wrong answer 0.25 mark 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.

Write your registration number, name and name of the Centre a the specified locations on the right hdf of the ORS.

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

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

No charts or tables are provided in the examination hdl.

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

10 Choose the closet numerica answer among the choi ces given.

11. Thisquestion paper contains 18 pages. Plesse report if thereis any discrepancy.

© N OO

ONE M ARK S QUESTIONS (1-30)

The symbols N, Z, Q and R denotethe s of naurad numbers, integers, rationd numbers and red numbers
respectively.

1. Let T an arbitrary linear transformation from R" to R" which is not one-one.
Then
(a)Rank T >0
(b)Rank T =n
(c)Rak T <n
(d)Rankk T =n-1
2. Let T bealinear transformation from R® — R*defined by T(X, y,z)=(x+y,y—z).Then the matrix
of T with respect tothe ordered bases {(1,11),(1-10),(0,1,0)} and {(11),(10)} is

-2 0 1
(a)_1 1 _}
0 -1 1
™5 1 o
2 1
(c)|0 -1
11

Graduate Aptitude Test in Engineering- Previous Peper - 1of 22




GATE-2003 WWW. pariKshaguru.com

all the test
s

0 2
d)|-1 1
1 0
3. Let the characteristics equation of amatrix M be A2 — 1-1=0, then
(a) M does not exist
(b.)M™ exists but cannot be determined from the data
(c)M*t=M+1
(d)M1=M-1
4, Consider a function f (z)=u+iv defined on |z—i| <1 where u, v are red valued functions of x, y.
Then f(z) isandyticfor u equasto

(@) x*+y?
(b) In(x* +y?)
(c) e”
(d) e
5. Atz = 0, thefunction f(z)=2z"z

(a) Does not saisfy Cauchy — Reimann equations
(b.) Satisfies Cauchy — Reimann eguations but is not differentiable
(c) Is differentiable
(d)Isandytic
6. The bilinear transformation w, which maps thepoints 0,1, in the z-plane onto thepoints —i,e,1 in
thew—planeis
(@) =2

Z+i
Z—i
z+1

(b)

Z+i
z-1

(c)

. . . 2003 |
7. Thecontinuous function f :R— R defined by f(x)=(x*+1) s

(a) Onto but not one-one
(b.)One-one but not orto
(c.) Both one-one and onto

(d.)Neither one-one nor onto
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Diameter of aset Sin ametric spacewith metric d is defined by
Diam(S)=1ub{d(x,y)|xy inS

Thus, diameter of the cylinder C={(x y,2) in R [|x*+y*=1-1<z<1} in R® with sandard
metric, is

@2
(b) 242

(c) J2
(d)z+2

Let X=(01)u(23) bean open set in R. Let f be a continuous function on X such that the
derivative f'(x)=0 for dl x. Thentherangeof f has

(a) Uncountable number of points
(b.)Count ably infinite number of points
(c) At mog 2points

(d.)At mog 1 point

The orthogond trgectory to the family of cirdes x*+y? =2cx (c arbitrary) is described by the
differential equation.

@) (X +y?)y'=2xy
(b) (x* -y )y 2%y

) (y*-%)y'=

(d)(y*-x)y'=2xy

Let y,(x) and y,(x) besolutions of y"x*+y'+(snx)y =0, which satisfy the boundary conditions
y:(0)=0,y,'(}) =1 and y,(0)=1,y,"(1) = O respectively. Then

(@) y, and y, do not have common zeros

(b.) y, and y, have common zeroes

(c.) Either y, or y, hasazero of order 2

(d.)Both y, and y, havezeroes of order 2

For the Sturm Liouville problems: (1+x2)y"+ 2xy'+ Ax?y=0 with y'(1)=0 and y'(10)=0 the
e gen-values, A, satisfy

(@) 420

(b.) 1<0

(c) A=0

(d) A<0
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The number of groups of order n (up to isomorphism) is
(a) Finitefor al values of n

(b.)Finite only for finitely many values of n

(c.) Finitefor infinitely many vaues of n

(d.) Infinite for some vaues of n

The set of dl red 2x2 invertible matrices acts on R by matrix multiplication. The number of orbits
for this action is

(@)l
(b.)2
(c)4
(d.) Infinite

Let |, be the set of rea sequence {x,] such tha i|xn|2<oo. For x in |, define ||x|2 :i|xn|2.
n=1 n=1

Consider theset S={xe |,such that|x|<1}. Then

(a) Interior of Sis compact
(b.)Sis compact

(c.) Closure of Sis compact
(d.)Closure of Sisnot compact

On X =C[0,1] define T: X — X by T(f)(x)zjf(t)dt, fordl f inX. Then
0

() T is one-one and onto
(b.)T is one-one but not onto
(c) T is not one-one but onto

(d.)T is neither one-one nor onto
Let M be the length of the initial interval [a,b,] containing a solution of f(x)=0. Let

[ %, X0, X,.,....| rEPresent the successive points generated by the bisection method. Then the minimum

number of iterations required to guarantee an approximation to the solution with an accuracy of € is
gven by

Iog(ij
(a_) -2 —M

\ log2

&

log (MJ
(b.) —2+—Iog 5

log(Me)

) —2
(€) =2+ log 2

Graduate Aptitude Test in Engineering- Previous Peper - 4 of 22




GATE-2003 WWW. pariKshaguru.com

18.

19.

20.

21.

22.

all the test
s

Z|m

)

2

Iog(
(d.)—2-
(log

On evauating

P —N \_/N

2
I(Xiy)dxdy numerically by Trapezoidal rule one would get the vaue
1

@

11
b)—
( )48

21

(c) 78

17
(d.) =
Completeintegrd for the partia differentia equation z= px+qy—sin( pq) is
(a) z=ax+by+sn(ab)
(b.) z= ax+by—sn(ab)
(c) z=ax+y+sin(b)
(d.) z=x+by-sin(a)
Pick theregion in which thefol lowing differentid equation is hyperbolic
YU, +2XyU,, = U, +U,
(a) xy=#1
(b.) xy=#0
(c) xy>1

(d)xy>0

If thetota kinetic energy of a system of particles about the origin is equa to its kinetic energy about
the centre of mass, then the centre of mass is

(a) At res

(b.)M ovingdongacircle
(c)Movingon astraight line
(d.)Movingdongan ellipse

The number of generdized co-ordinates required to describe motion of arigd body with one of its
points fixed is

@)9
(b.)6
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(c)3
(d)1
Let Q={(x,y)in R?|x>0,y>0} bethefirst quadrant in R? with usual topology. Then Q is closed
because
(a) It is compact
(b.)It does not cortain dl its limit points
(c.) Its complement is goen
(d.)It is connected

Let X =[0,1]%[0,2]x......x[0,10] and f : X — R beacontinuous function. Then f(X) is
r,r,]ulr,r,] for some r,r,,r,,r, inRsuchtha r,<r, <r<r,
—oo,r ] for somerinR

[
(

(c)[r.r,] for some r,,r, inRsuchthat r,<r,
(

Lee X; and X, be independent binomiad random varigbles with E(X;)=np and
var (X;)=np(1-p)0<p<Li=12 Then the distribution of the random vaiable
Z=n+n,-X,-X, is

(a) Binomial with mean (n,_+n,) p

(b.)Binomial with mean (n, +n, )(1- p)

(c.) Poisson with mean (n, +n,) p

(d.) Poisson with mean (n, +n, ) (1- p)

Let —2,5,-6,9,-5,—9 bethe observed vaues of arandom sample of size 6 from adistribution having
(x-6)
e If X>6

probability density function, f,(x)=
0 otherwi s

Then the maximum likd ihood estimate of 0 is
(@)9
(b.)-9

©) -3

)3

Supposetha thelinear proggamming problem P: Min z=c'x st. Ax>b,x>0, where A isan mxn
matrix, can nx1 vector b an mx1 vector, is being solved by the Dua S mplex Algorithm. Then

(a) Thevaue of the prima objective function increases a every iteration
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(b.) The dgorithm will alway s terminate with an optimal solution for the dua

(c) Theagorithm will alway s terminate with an optima solution tothe primal

(d.) It is not dwayspossibleto obtain astarting basis for this Algorithm

Consider the trangportaion problem gven below. The bracketed elements in the table indicate a

feasible solution and the elements on theleft hand corner are the costs ¢;. a;
2 5 ﬂ
(1) 1
1 ﬂ 4
(D) m| 2
1 1 1 3

(a) This solution is abasic feasible solution

(b.) This solution can be made basi c fessible

(c) Thisis an optima solution

(d.) The problem does not have an optiona solution

1

Extremas y=y(x) for the variationa problem v[y(x)]:_[(y+ y')’dx saisfy the differentia
0

equation

(@) y+y=0
(b) y*=y=0
(c) y+y'=0
(d)y+y=0
X+t 0<t<X

Let kK(xt)= :
(x1) { 0 otherwise

1
Then, theintegrd equation y(x)=1+ ﬂjy(t)k(x,t)dt has
0

(a) A unique solution for every vaue of A
(b.)No solution for any vaue of A
(c.) A unique solution for finitely many vaues of A only

(d.) Infinitely many solutions for finitely many values of A\
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TWO MARK S QUESTIONS (31-90)

1 0 -1
31. Consider thematrix M ={0 1 0 | and let SM be the set of 3x3 matrices N such that MN = Q.

11 -1

Then the dimension of thered vector space Sy is equd to

(a)0

(b.)1

(c)2

(d)3

32.  Choosethe correct matchingfrom A, B, C and D for the transformation T, T, and T3 (mappingfrom
R’to Rg) as defined in Group 1 withthe gatements given in Group 2.

Group 1
P T.(x.y)=(xx,0)

Q T(xy)=(Xx+Y,y)

R T,(x,y)=(xx+1Y)

Group 2

1. Linear transformation of rank 2
2. Not alinear transformation

3. Linear transformation
@)P-3,Q-1,R-2

(b.)P-1, Q-2,R-3

(c)P-3, Q2 R-1

(d)P-1, Q-3 R-2

0O 0 -10
2 0 0 O
33. Lete M= . Then
0O 0 0 3
0O -4 0 O

(@) MMT =1 where M7 isthetrangposeof M and | is the identify matrix
(b.) Column vectors of M form an orthogona sy sem of vectors
(c.) Column vectors of M form and orthonormal system of vectors

(d.) (MX,MY) =(X,Y) fordl X, Y in R* where(,) is the standard inner product on =¥
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1 1+ 21 9
1-i 3 4 7-i

Let M = ) _|. Then
—2i 4 5 I

9 T7+i - 7

(&) M haspurdy imaginary e gen values

(b.)M isnat diagondizable

(c)M has eigen values which are neither real nor purey imaginary

(d.)M has only red eigen values
a® ab ac

Consider thematrix M =| ab b®> bc | where, a b and ¢ are non-zero red numbers.
ac bc c?

Then the matrix has

(a) Three non-zero rea eigen vaues
(b.)Complex eigen values

(c) Two non-zero eigen vaue
(d.)Only one non-zero eigen value

10

The minimal poly nomial of

o B
O N O O
N O O O

1
0
0

o

(@) (x-1)°(x-2)
(b.)(x 1)(x 2)
(c) (x-1)(x=2)
(d) (x-2)" (x-2)°

Let ybethecurve: r =2+4cosh, (0<6< 2r). If Ilz'[Zd—_Z1 and IZ:.[ZdTZ?) then
(@) l,=2I,

(b) 1, =1,

(c)2,=1,

(d)1,=0,1,#0

Let f(z) be defined on the domain E:|z-2i|<3 and on its boundary JE. Then which of the
following statements is dway strue:

(a)If f(z) isandyticonEand f(z)#0 forany zinE, then | f| atains its maximumon oE
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(b.)If f(z) isandyticon EUJE then |f| atainsits minimumon JE

(c)If f(z) isanalyticon Eand continuouson E U JE, then |f| attans its maximum and minimum
on oE

(d)If f(z) isandyticon EUJE and f(z)=0 forany zin EUJE, then |f| atainsits minimum
on JE

Let f(z) bean andyticfunction with asimplepolez = 1 and adoublepoleat z = 2 with residues 1

and -2 respectively. Further if f(0)=0, f(3):—§31 and f isbounded as z — o, then f(z) must
be
1 1 2 1

(@) z(z- 3)_Z+ 1" z—1+ = 2)2

(b.)}+1—2+ 12
4 z-1 z-2 (2_2)

1 2 5
- +
z-1 z-2 (2_2)2

(c)

1 2 7
+ —
z-1 z-2 (2_2)2

(d) %+

An example of afunction with anon-isolated essentia singularity atz = 2 is

1
a) tan—
(a) tan——

1
b.)sin—
( )smz_2
(c) e*?

(d) tan2=2

Let f(z)=u(xy)+iv(x,y) bean entire function having Taylor's series expansion as ianz”. If
f(x)=u(x0) and f(iy)=iv(0,y) then -

(@) a,,=0fordln

(b)ay=2a,=2,=2,=0,a,#0

(c)a,,,=0fordln

(d)a,#0but a,=0

cot(zz
( )dz, where C is the contour 4x*+ y? =2 (counter clock-wise). Then | is equd to

|_et|=£(z_i)2
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(@)o
(b.) 27i

, 3 1
() 2 (sin Wz ;J

2%

snh’x

(d)-

Let X ={xinQ|0< x<1} bethemetric space with standard metric from R. The completion of X is
(@) {xin Q|0< x<1]

(b){xinR|0<x<1]

(c) {xin Q|0< x<1]

(d){xinR|0<x<1]

Thefunction f(x y)=(e*cosy,e*siny) fromR*to R is

(a) One-oneon dl of R?
(b.) One-one on some nei ghborhood of any point in R?
(c) Anonto map
(d.)Such that some nei ghborhood of any point subjects onto R
Let Eand E (i=12,.....,0) measurable subsets of thered line such that E:OEi .Let f beanon-
i=1
negative function suchthat f isintegrableover E, then jf dxi.[ fdx is
(&) Trueas ij f dxisfinite
i=1 E,

(b.) True by dominated convergence theorem
(c) True by Fatou's lemma
(d.)Not true because E nE; may not be empty for somei # j
1 X2 +n?

n? I

Intheinterval [-1,1], the series i(—l)
n=1

(a) Uniformly and absolutely convergent

(b.) Absolutdy convergent but not uniformly convergent
(c.) Neither uniformly nor absolutely convergent
(d.)Uniformly convergent but not absolutely convergent

The maximum magnitude of the directional derivativefor the surface at the point (1,2,3) is aong the
direction
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@)f+]+k
(b)) 2 +2] +K
(c.)f+2]+3l2
@) —2j+x
Let B={(xy,2)|xy.zeR and x¥*+Z<4}. Let v(x,y,z):xiA+w'A+zlz be a vector-vaued
function defined on B. If r2=x2+y?+ 2, thevaueof theintega IIIV.(rzv(x,y,z))dV is
B

(a) 167
(b.) 327
(c) 64r
(d.) 1287

For theinitia vaue problem (1.V.P.): y'=f (x,y)with y(0) =0 which of the following statements
istrue

(@) f(xy)= \/_ satisfies Lipschitz’'s condition and so |.V.P. has unigue solution
(b) f(xy) = \/_ does not satisfy Lipschitz’s condition and so |.V.P. has no solution
(c) f(xy)=|y| satisfies Lipschitz's condition and so I.V.P. has unique solution

(d) f(xy)= |y| does not satisfy Lipschitz’s condition ill 1.V.P. has unique solution.

All red solutions of the differentiad equation y"+ 2ay'+ by = cosx (where aand b are red constants)
areperiodic if

(a)a=1andb=0
(b)a=0and b=1
(c)a=landb=0
(d)a=0andb=1
Let y=y(x) beabounded solution of the equation: (1-x*)y"-2xy+30y=0. Then

(a) ].xzt//(x)dx;to
(b.)](1+x3+x“)y/(x)dx¢0
(c)jxx// x)dx=0

(d)szmz// dx=0 foral ne N
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(@) xJ, (X) = x* I, (x)
(b.) x*J, (X)+ 3, (x)
(c) xX*J (x)—2x*J,(X)
(d.) 2x23,(x) +xJ, (x)
53. Let y,(x) and y,(x) be two linearly independent solutions of xy"+y+x’y=0, in the
neighborhood of x=0. If y,(x) isapower series around x = 0, then
(a) ¥, (x) isbounded around x = 0
(b.) ¥, (x) is unbounded around x=0

(c.) ¥, (x) has power series solution
(d.) ¥, (x) has solution of theform ibnx””, wherer 20, and b, # 0
n=1

54.  Consider thefollowingsystem of differentia equationsin x(t), y(t) and z(t)

X' 0 1 O} x
y'|I=/1 0 0O}y
z' 1 1 1|z

Then there exists achoice of 3 linearly independent vectorsu, v, w in R® such that vectors, formi nga
fundamenta set of solutions of the above system, are gven by

(@) €'u,ev,te'w

(b)) €u,tev,t*ew

(c) €'u,tev,e'w

(d.) u,tv,e'w

55.  Any subgroup of Q (the group of rationa numbers under addition) is

(a) Cycdlic and finitely generated but not abelian and normal
(b.)Cyclic and abelian but not finitely generated and normal

(c.) Abelian and norma but not cyclic and finitely generated

(d.)Finitely generated and norma but not cyclic and abdian
56. Let o and t be the permutations defined by

123 456 7 829 1 23 456 7 89
= and r=0=
1357 96 48 2 78 34960521

Then
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(a) o and T generate the group of permutation on {1, 2,3 4,5,6, 7,8,9}

(b.)o is counted in the group generated by t©

(c.) Tiscontained in the group generated by 6

(d.)o and t are in the same conjugacy class

Up to isomorphism, the number of abelian groups of order 10°is
@)2

(b)5

(c)7

(d.)49

Sat of multiplies of 4 forms anided in Z, thering of integers under usud addition and multiplication.
Thisided is

(a) A primeided but not amaximal ided

(b.)A maximal ided but not aprimeided

(c.) Both aprimeidea and amaximal idea

(d.)Nether aprimeideal nor amaximal idesl

Let C[0,1] be the set of dl continuous functions defined on the interval [0,1]. On this set, define
addition and multiplication point wise. Then C[0,1] is

(&) A group but nat aring

(b.)A ringbut an integrd domain

(c.) A fidd

(d.)Anintegral domain but not afield

Lee X=C'[01] and Y=C[01] both having the norm |f|=suwp {|f(x),0<x<1}. Define

T:X—>Y by T(f)=1f"where f'denotesthederivativeof f.ThenTis
(a) Linear and continuous

(b.)Not linear but continuous

(c.) Islinear and not continuous

(d.)Is not linear and not continuous

Let B a Banach space (not finite dimensional) and T : B— B be a continuous operator such that the
rangeof T isB and T(x)=0=x=0. Then

(&) T maps bounded sesto compact sds

(b.) T maps bounded setsto compact ses

(c) T maps bounded setsto bounded sets

(d.)T maps conmpact setsto goen sds

Let the sequence {e,} beacomplete orthonorma set in aHilbert space H. Then
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(a) For dl bounded linear operators T on H, the sequence {Te,} is convergent in H
(b.)For theidentity operator | on H the sequence {le,} is convergent inH

(c.) For dl bounded linear functional f onH the sequence { fe,] is convergent in R

(d.)None of these

Lee A:H —>Hby any bounded linear operator on a complex Hilbert space H such that
| AX |H|| A* x| for dl xin H, where A* is the ad joint of A. If thereis anon-zero x in H such tha

A*(X)=(2+3)x, thenA'is

(&) An unitary operator onH

(b.)A sdf-ad joint operator on H but not unitary
(c.) A sdf-ad joint operator on H but not normal
(d.)A norma operator

If the scheme corresponding to the Newton-Rgphson method for solving the system of nonlinear
equation: x?+y?-10=0,x’y-3=0 is

X=X (V)] Y=Y (W)
Then f(xy) and g(x,y) aerespectively gven by

@) _(x +y? -10) - _(x y-3)

2X NG

xz(y2 -x? +10)—6y o y?—10y+3

b.
( ) 2X(X2—y2) X2_y2

x?(3y?— x*-10p +6 3_
(3y p y)mdy 10y+3

(C-) 2X(X2 A yz) X2 -y

(d) —(x* +y* -10) and —(x*y -3
A lower bounded on the polynomia interpolation error e,(X) for f(x)=In(x), with

Xg=2,%=2,% =4 and X:Z is given by

1
(@) 56

)

1
(c) P,
(d)o

Consider the Quadrature formula
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h
If(x)dx:{af(0)+ﬂf(3—rj+7f(h)}hThe vaues of «,f,y for which this is exact for
0

polynomids of as high degree as possible, are

1

5 8
a. =—, =-, = ——
@ a=1g/=37""%

1 1 3
b)a==,f=—=,y=2
(b)a=5.p=-7.7=7

(©) a=0=1y=-7

(d)a=15=2y=3

Consider the (Cholesky’s) d gorithm gven below for LLT decomposition of a Symmetric Positive
Definitematrix A:

Fori=2toN_ A
Computel,, /L

Fori=2toN

= 112
ComputeL :(A“ - Z sz’m]
m=1L

Right dternativefor filling the schaded box to complete the above a gorithmis
Fori+1toN

(@) 1 3
Computel, = L_(Aj,j R YL
m=1

i

Fori= jtoN

(b) COrnpUteLi,j = LL(A] _i Li,ij,mj

J.]

Fori= jtoN

1 ¢
Computel, ; = T(A'j _Z“ll_i‘ml_"’m)
)] g

]

(c)

Fori= j+1toN

(@) Computel, , :LL(AJ —ji Lﬁmj

Let u=y (x,t) bethesolution totheinitia vaue problem
U, =U, for —o < X<eo,t>0

With u(x,0) =dn(x), u(x 0)=cos(x) thenthevadueof y(z/2,7/6) is
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69.

70.

71.

72.

all the lest

(a) 3/ 2
(b.)1/2

(c) 1//2

(d)1

Consider the boundary value problem:

Uy +Uu, =0in Q :{(x, y); Xe+y?< 1} with % =x?+y? on the boundary of Q (% denotes the
normal derivative of u). Then its solution u(x, y)

(a) Isunique and isidenticdly zero
(b.)Is unique up to acongant

(c.) Does not exist

(d.)Is Unique and non-zero

The Cauchy problem u, —u, =2 with the Cauchy dataon I': (s,—s, 2s) has

(a) One solution
(b.) Two solutions
(c) No solution

(d.)Infinite solutions
Let u(r,6, z,t) bethesolution tothe heat conduction problem u, =u,, in Qx[0,T], where
Q={(r,0,2)|0<r, <r <r,,
0<6<2r,0<z< L}
With compatible initial and boundary conditions:

0 Intheinterior of Q
u(r,6,z0)= N , andu(r,6,zt)=1f(8) on oQ fort>0
g(o) on 9Q

Further, if
M =max{u,(r,0,zT)|(r,0,2)e Q},

max {u(r,6,2,T)|r=r,0<0<27,0<z<L}
M, = max {u (r,6,z,T)|r—r2,0£0s27z,0<z< L} Then

@) M,<M<M,
(o) M, <M <M,
(c) M <max(M,;,M,)
(d)M2=max(M,;,M,)

A paticde of wunit mass is moving under gavitationa fidd, dong the cycdoid
X=¢—9n¢@,y =1+cosg. Then the Lagrangian for the motion is
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(a) ¢*(1+cosg)—g(1-cosp)
(b) ¢*(1-cosg) +9(

(c.) ¢*(1—cosg)—g(1+cosp)
(d.) 2¢* (1— cosg) — g (1+ cosg)

1+ cosg)

Datafor Q.73 — 74 is given be ow. Sol ve the problems and choose correct answers.

Three paticles of masses 1,2, and 4 move under a forces field such that their position vectors at any time t
arerespectively gven by

T,= 2 +4t°k, I, = 4ti —k, 1, = (coszt)i +(sin zt) |
73.

74.

75.

76.

A

For the above motion which of thefollowingis true

(&) Thetad momentum s zero

(b.) Thetata momentum has constant magnitude

(c) Theforce actingon the sysem is constant

(d.) Theforce acting on the sy sem has constant magnitude

The angular momentum of the system about theorign a t =1/ 2 isgven by

(a) Zero vector

(b) 4(—4] +7k)
(c) —4(—4f+7£l2)
(d) —4(z]+K)

A cube of unit mass is suspended verticaly from one of its edges. If the length of its edge is V2,
then thelength of the equiva ent simple pendulum is

@5

2
(b))
205
3
(d) 242

Consider thefollowing statements concerningtopological spaces:

(c)

(P) Continuous image of anon-compact space is non-compact
(Q) Every metrizable spaceis norma

Then

(a)Both P and Q aretrue

(b.)Pistrueand Q isfdse
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78.

79.

80.
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s

(c)Pisfdseand Q istrue
(d)Both Pand Q arefdse

In R, with the usual topology, let B be the unit closed bal with centre a the orign, and T be the
closure of an inscribed tetrahedron. Let f : T — R beany continuous function. Then

(&) f hasanextensionto B= f isaconstant function

(b.)Not every f hasanextensiontoB

(c) f dways has an extensionto B

(d.)If f hasanextensionto B then f(T)<[0,4]

Let POR beatriangein R? with the usud topology. Define

X =Int(PQR)U{P,Q,R]

Then the number of connected components of X is

(a)l

(b)2

(c)3

(d.)4

In R* with the usual topology, let X ={(x|X) suchthat ~-1<x<1}.Let p: X —[-1,1] map defined
by p(x,y)=xfordl (x,y)inX.Thenpis

(a) A homomorphism as p is one-one, on to and continuous

(b.)A homomorphism as bothp and p™ are one-one, on to and continuous
(c.) Not ahomomorphism asp is not continuous

(d.)Not ahomomorphism as p™is not continuous

E ,E, areindependent events such that

NP

P(E1)=:11’P(Ez/El)=% TEEE)=

Define random variables X and Y by

b\ 1If E, occurs
~ |0 If E,doesnot occur’

_{ 11f E, occurs

0If E, does not occur

Consider the following statements

o : X isuniformly distributed onthe set { 0,1}
B: X and Y are identically distributed

YiP{X*+Y?=1=1/2
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81.

82.

83.

J: P{XY= XZYZ} =1

Choose the correct combination
(@) (& B)

(b)(ey)

) (5.7)

(d.)(7.9)

Let X and Y be the time (in hours) taken by Saurabh and Sachin to solve a problem. Suppose tha
each of X and Y are uniformly distributed over the interval [0,1]. Assume tha Saurabh and Sachin
start to solve the problem independently . Then, theprobability tha theproblem will be solved in less
than 20 minutesis

OF

5
b)g
8
(c) 9
4
@5

Thevalue of the limit

a1 3™
mE(3) (2]
(@)o

1
(b-)z

)=

2
3
d) -
(@)
Let f(x) and g(x) betwo probability mass functions (p.m.f) defined by
f(x)=%,x=l,2,3,4,5,6 and

1/12 If x=12
g(x)=q1/2 If x=3
1/9 If x=4,5,6
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Let X be arandom sample of size one from adistribution havingp.mf. h(x)e{f (x),g(x)}. Totes
the hypathesis H,:h= fvsH, :h =g, amost powerful test of sizeo = 1/6 rgjects H

(a)x=1

(b)x=2

(c)x=3

(d) xe {4,5,6)

Consider the linear progranming problem Pl:minz=cxst. Ax=Db,x>0, where A is an mxn

matrix, m<n, c and x are nx1 vectors and b an mx1 vector. Let K denote the set of feasible
solutions for P1. T hen,

(a) The number of positive x;s in any feasible solution of P1 can never exceed m, and if it is less
than m, the feasible solution is adegenerate basi c feasible solution

(b.)Every feasible solution of P1 in which m variables are positive is a basic feasible solution and
"C,isthetata number of basic f easibl e solutions

(c) In solving P1 by the simplex a gorithm anew basis and anew extreme point of the constraint set
are generated after every pivot set

(d.)K is convex set and if the vaue of the objective function a an extreme point x* is an optima
solution of P1

Consider the linear progranming formulation (P2) of optimaly assigning n men to n jobs with
respect to some costs {c; | 1 Let A denote the coefficient matrix of the constraint set. Then,

(a) Rank of A is 2n—1 and every basic feasible solution of P2 isinteger vaued
(b.)Rank of A is 2n—1 and every basic feasible solution of P2 isinteger vaued
(c)Rank of A is2n and every basic feasible solution of P2 is integer valued

(d.)Rank of A is 2n and every basic feasible solution of P2 is not integer valued

Smplex tableau for phase | of the simplex agorithm for a linear programming problem is gven
below (x,,X,, % areartificial variables):

Basis X | X% | Xs X | X% | RHS

z,-c, |0 |o|-2 [-2]o0 |0

X 10|35 |ws5|0 |2
% 0o|1|-25|15]|0 |0
X3 olo|-1 |-1]|1]o0

Choose the correct statement
(a) Thetableau does not show the end of phasel, sincethe artificia variable xs isin the basis
(b.) The tableau does show the end of phase | sincethe vadue of the phase | objective function is zero

(c.) The constraints for the original linear programming problem are not redundant
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(d.)Theorignd linear programming problem does not have afeasible solution
87. Given bdow is thefind tableau of alinear programming problem (x, and xs are slack vari ables):

Basic [ X1 | % [X | X [Xx | RHS
Zj—CjO 0O |3 |5 |1 |8

xx |1 |0 |1 |4 |-1][2
o |0 |1 |2 |[2]1 |3

I the right hand side vector (}) of the problem gets changed (), then the current basic fessible
solution is optimal for

(@)All 6<2

1
b.)AIl 6=——
(b) ;

() All ee{—%,z}

(d.)No non-zero value of 6
88.  Thefunctiona

2

v y(x)]= '[[( y') +6xy+ xs}dx,

0

y(0)=0, y(2)= 2 can be extremized on the curve
(@) y=x
(b)2y=x
(c) y=x®-6x
(d.) 2y = X —2x
89. Theintegd equation

y(x):J'(x—t)y dt—xj 1-t)y(t)dtis equivaent to
0

(
(@) y-y=0, y(0)=0, y(1) =0
(b.) y*=y=0, y(0)=0, y'(
(c) y'+y=0 y(0)=0,y(1)=0
(d) y"+y=0y(0)=0,y'(0)=0

90. Theintegd equation y(x ljsm (x+t)y(t)dt has

(a) No solution for any vaue of A
(b.)Unique solution for every vaue of A
(c.) Infinitely many solutions for only one value of A

(d.) Infinitely many solutions for two vaues A
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