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AnSs.

AnSs.

AnSs.

AnSs.

Let A= E ﬂ e M, (R)and¢: R?xR? —> R be the bilinear map defined by ¢ (v, w) = v’ Aw. Choose the
correct statement from below:

@ o(v,w)=¢(w,v) forall v, w e R?

(b) there exists nonzero y < R? suchthat ¢(v, w) =0 forall y ¢ R?

(c) there exists a 2x2 symmetric matrix B suchthat ¢(v,v)=v' Bvforall v R’

v v, | [w,
(d) the y:R* — R map defined by ¥ V\j = d{{ 1},{\,\;}] is linear

1 V2 2
W2
(b)
1 -1 1 1
A=|1 1 1 —
Let and b =| 3 |. Thenthe system AX = b over the real numbers has
2 3 « B

(@ no solution whenever = 7

(b) an infinite number of solutions whenever ¢, - 2
(c) aninfinite number of solutions ifo.=2and 3 = 7
(d) aunique solutionif o =2

©
0 1 o .
Let A :{ J . Then the smallest positive integer n suchthat A* = I is
@ 1 (b) 2 ©4 (d) 6
(0)

Let A be areal symmetric matrix and B =1 +iA, wherej2 — _1. Then
(@ Bisinvertible ifand only if Ais invertible

(b) alleigenvalues of are B necessarily real

(c) B-lisnecessarily invertible

(d) Bisnecessarily invertible

(®)
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10.

Ans.

11.

Let S ={x e[-1,4]|sin(x)>0}. Which ofthe following is true?

(@) inf(S)<0 (b) sup (S) does not exist
(€ sup(S)=m (d) inf (S) = n/2
©

Let k be a positive integer and let S, ={ x €[0,1]|a decimal expansion of x has a prime digit at its k" place}.

Then the Lebesgue measure of S, is
@@ 0 (B) 4/10 () (4/10)¢ d)1
(b)

Which of the following is necessarily true for a function f : X —Y ?

(@) if f isinjective, then there exists g :Y — X suchthat f (g(y) =y forallyeY

(b) iff issurjective, thenthere exists g :Y — X suchthat f (g (y)) =yforallyey

(c) iff isinjectiveand Y is countable then Xis finite
(d) iff issurjective and X is uncountable then'Y is countably infinite

(0)

Let S={f:R—>R|3e>0suchthat V8>0.[x-y|<8=>|f (x)- f (y) <<} . Then
(@ S={f:R—>R|f iscontinuous}

(b) S={f:R—> R|f isuniformlycontinuous}

(c) S={f:R—>R|f isbounded}

(d) S={f:R—> R|f isconstant}

©

Let f :(0,00) > R be uniformly continuous.

Then

@ lim f(x) and lim f(x) exist

x—0 X—0

(o) lim f(x) exist but lim f (x) need not exist

x—0" X—>00

© lim f(X) need not exist butlim f () exists

x>0 X—>0
(d) neither lim f (x) nor lim f (x) need exist

x—0" X—®
@)

Let D be a subset of the real line. Consider the assertion: “Every infinite sequence in D has a subsequence
which converges in D”. This assertion is true if

(8 D=[0,) (b) D=[01]U[3,4] (c) D=[-L)uL2] (d D=(-11]
@

Let {a,} , beasequence of real numbers satisfying a, >1and a,,, > a, +1foralln>1. Thenwhich of the
following is necessarily true ?

(@ Theseries iiz diverges (b) The sequence {a, } _ is bounded
~a’ n>;
(c) Theseries Zizconverges (d) The series Zi converges
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16.

Ans.

17.

Ans.

18.

Ans.

(d)
Let Z denote the set of integersand Z ., denote the set{0, 1, 2, 3,.....} . Consider themap f : Z_,, xZ — Z given
by f(m,n)=2"-(2n+1). Thenthe mapf is

(@) onto (surjective) but not one—one (injective) (b) one—one (injective) but not onto (surjective)
(c) both one—one and onto (d) neither one—one nor onto
(©

Let A be a connected open subset of R2. The number of continuous surjective functions from A (the closure of
Ain R)to Qis:

(@ 1 (b) O (c) 2 (d) not finite

(d)

Let R beasubring of Q containing 1. Then which of the following is necessarily true?

(@ R isaprincipal ideal domain (PID)

(b) R contains infinitely many prime ideals

(c) R contains a prime ideal which is not a maximal ideal

(d) for every maximal ideal m in R, the residue field R/m s finite

©

The group S,of permutations of {1,2,3} acts on the three dimensional vector space over the finite field I, of
three elements, by permuting the vectors in basis {e, e,, e }by G- €; =€_), forall o € S;. The cardinality of
the set of vectors fixed under the above action is

@ o (b) 3 (©9 (d) 27

(d)

Let f :Z —(Z/14Z)x(Z16Z) be the function f (n)=(nmod 4, n mod 6). Then

(@ (0Omod 4, 3mod 6) is in the image of f

(b) (amod 4, b mod 6) is in the image of f , for all even integersaand b
(c) image off has exactly 6 elements

(d) kerneloff=247

(©
e 11
Let ID be the open unit disc in the complex plane and U = D\ {_E’E}' Also,letH ={f:D>C|f

holomorphic and bounded} and H,={ f :U — C|f is holomorphic and bounded}.
Thenthe map r:H, —H,givenby r (f)=f |, the restriction of f to U, is

(@) injective but not surjective (b) surjective but not injective
(c) injective and surjective (d) neither injective nor surjective
(b)
Let C be the circle of radius 2 with centre at the origin in the complex plane, oriented in the anti-clockwise
o . dz .
direction. Then the integral Cﬁ > isequal to
c(z-1)
L ) 2ni 1 0 0
@ 5= (b) 2ni © @)
(b)
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Ans.

22,

Ans.

23.

Let f be aholomorphic function in the open unit disc such that IIm f (2) does not exist. Let Y,2,2" be the
n=0

Taylor series of f about z=0and let R be its radius of convergence. Then

@ R=0 () 0<R<1 c)R=1 dR>1
(@)

The function f : C — C defined by f (z) =€’ +e™ has

(@) finitely many zeros (b) no zeros

(c) onlyreal zeros (d) has infinitely many zeros
(0)

Let I(m), denote the moment of inertia of a regular solid tetrahedron about an axis m passing through its centre
of gravity. Which of the following is true ?

(@) ifthe axis ¢ passes through a vertex and the axis ¢ ' does not pass through a vertex then I (¢) > 1 (¢)
(b) ifthe axis ¢ passes through the mid-point of anedge and ¢ is any other axisthen 1 (/) > 1 (/")
(c) 1(¢)isthe same for all axes /
(d) ifthe axis/ passes through a vertex and the axis /' does not pass through a vertex then | (¢) <1(¢")
©

2

EY l; inarectangle [0, 7] x[0,T ] subject to the boundary

conditions u(0,t) =u(m,t) =0, 0<t <T and the initial condition u(x,0) = ¢(x), 0<x<m,

Let u(x,t) be asolution of the heat equation —

If f(x)=u(x,T),thenwhichofthe following is true for a suitable kernel k (x, y)?

(a) IK(X, y)o(y)dy=f(x),0<x<n

(b) o(x)+ [ k(x dy_f( ) 0<x<m

O ey 3

(©) IK(X, y)o(y)dy=f(x),0<x<n

@ ©(X)+[k(xy)o(y)dy=Tf(x), 0<x<m

©

O Ly <

1
Let X ={ueC'[0,1]|u(0)=u(1)=0} and define J: X —R by J(u)zfe‘“(x) dx
0

Then

(@ J doesnot attain its infimum

(b) J attains its infimum at a unique ue X

(c) J attains its infimum at exactly two elementsue X
(d) J attains its infimum at infinitely many ue X

G. South Delhi : 28-A/11, Jia Sarai, Near-11T Hauz Khas, New Delhi-16, Ph : 011-26851008, 26861009
- North Delhi : 33-35, Mall Road, G.T.B. Nagar (Opp. Metro Gate No. 3), Delhi-09, Ph: 011-27653355, 27654455




Ans.

24,

Ans.

25.

Ans.

26.

Ans.

27.
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28.

Ans.

©
The iterative method x,,, =g(x,) for the solution of y2_y_2—(converges quadratically in a

neighbourhood of the root x = 2 if g(x)equals

2 X2 +2
2 9\ _ 1+—=

@ x-2 (b) (x-2)°-6 © 1+ @ 5
(@)
Let u(x,t) be the solution of the initial value problem
u, —u, =0
u(x,0)=x>
U, (x,0)=sinx
Then u(m, ) is
@ 4r° (b) =° ©0 (d) 4
(d)
The set of real numbers A for which the boundary value problem

2
%Hw =0,y(0)=0,y(n)=0
has nontrivial solutions is
@ (-=,0) (b) {\/ﬁ |nis a possitive integer}
(© {n*|nisa possitive integer | @) R
(@)

Let D denote the unit disc given by {( X, ¥)| X2 +y? < 1} and let D be its complement in the plane. The partial
differential equation

o%u o’u  du
(x2 —l) ~+2y ——=
ox oxdy oy

(@) parabolic forall (x,y)e D° (b) hyperbolic forall (x,y) e D
(©) hyperbolic forall (x,y)e D° (d) parabolic for all (x,y)e D
(@)

1
Consider the differential equation(X —1) y" + xy’ + ” y =0 Then

(@ x=1listhe onlysingular point

(b) x=0isthe onlysingular point

(c) bothx=0and x = 1are singular points
(d) neither x =0 nor x = 1are singular points

©
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A parallel system consists of n identical components. The lifetimes of the components are independent identically
distributed uniform random variables with mean 30 hours and range 60 hours. If the expected lifetime of the
system is 50 hours, then the value ofnis

@ 3 (b) 4 ©5 (d) 6
@)

1
Let X and Y be independent exponential random variables. If E [X] = 1and E[Y]=  then

P(X>2Y[|X>Y)is

1 1 2 3
(@) > (b) 3 (© 3 (d 2
(©)

Suppose we draw a random sample of size n from a population of size N, where 1< n <N, using simple
random sampling without replacement scheme. Let P be the population proportion of units possessing a
particular attribute and p be the corresponding sample proportion. Which of the following is an unbiased
estimator for P (1-P)?

@ p(1-p) (b) E:Z(l—p) (c)r,ll((NT:gp(l— p) (d)%p(l— p)

(b)
Suppose X; ~N_ (0,%,), X, ~ N, (0,Z,), where X and X, are independently distributed. Ifp, > p,and

%,, X, are positive definite then which of the following statements is necessarily true?
(@) Xszlxl + X2T22X2 = Xf)1+p2 (b) X1TE1_1X1 + Xszglxz - szl+p2

XTyix _xTyiy 2 d —plxszl_lxl ~
(C) 1 Z1 17 N2 Z2 2~ Xpl—p2 ( ) pzxgzglxz Py. P2

(d)

Consider the following regression problem

Y. =a+Bi+€; i=1...,n

Here €,,i=1,2,...,n arei.i.d N(0, 1) random variables. It is assumed that ¢ = 0 and 8 is known. If ¢ isthe
MLE of o, which of the following statements is true ?

@ limE(a,)=a (b) imE(a,)=0
(©) limVar(a,)=00 (d) limVar(a,)=0
(@)
1
Let X,, X,,.....be a random sample from uniform (0, 36), 6 > 0. Define T, = 3 max {X, X,,....X_}. Which of
the following is NOT true ?
(@ T_isconsistent for 6 (b) T isunbiased for 6
(c) T_isasufficient statistic (d) T is complete
(b)
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Ans.

Let X be arandom sample of size 1 from a Cauchy distribution with probability density function

fe(x):1 ;2 ,—00 < X < 00, Where 0 € (—o0,00) . For testing H,: 6 =—1against H,:0 =0, the
T 1+(x—0)

following test is suggested. Reject H if > C, otherwise do not reject H, . What is the value of C so

1+ X2
that the power of the testis 0.5 ?
= b)0
@ (b)
() ta”_l(ij (d) asolution of tan™* L _r
2 l-c 3

(b)
Let X, and X, be a random sample of size two froma distribution with probability density function

1,
fo(x) = 0—e " +(1—6)%e‘X

NP

—0 < X < 00,

1
where 0 € {0, 511} . Ifthe observed values of X, and X, are Oand 2, respectively, then the maximum likelihood

estimate of 0 is
@ 0 (b) 1/2 (1 (d) not unique
@

X, Y are independent exponential random variables with means 4 and 5, respectively. Which of the following
statements is true ?

(@ X+Yisexponential with mean 9 (b) XY isexponential with mean 20
() max(X,)Y) isexponential (d) min (X, Y') is exponential
(0)
Consider a Markov chain{ X, | n> 0} with state space {1, 2, 3}and transition matrix

0 Y2 1/2
PlY2 0 12| e, P(X,=1| X, =1) equals

/2 12 0

0 bt 1 Q) =
@ ®) ; © 5 @ 3
©

2

—t\+e_7

. Which of the following is true?

Let _ s and _t
y(t)=e " and g)-

(@) w isacharacteristic function but ¢ is not (b) @ is a characteristic function but v is not
(c) bothy and o are characteristic functions (d) neither y nor o is a characteristic function
(d)
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There are five empty boxes. Balls are placed independently one after another in randomly selected boxes. The
probability that the fourth ball is the first to be placed in an occupied box equals

@32 o (2] a3 o s3]

©

PART-C

41.

Ans.

42.

AnSs.

43.

Ans.

44,

AnSs.

45.

AnSs.

Let f :R" — R" be acontinuously differentiable map satisfying | f (x)— f (y)| = |x—y] forallx,y e R".
Then

(@ fisonto

(b) f (R isaclosed subset of R"

(c) f(R" isanopen subset of R"

@ f(=0

(@)

Let f:R*— R bedefined by f(x)=x'Ax, where A is a 4x4 matrix with real entries and x' denotes the
transpose of x . The gradient of at a point x jnecessarily is

(@ 2Ax, (b) Ax,+A'X, (c) 2A'x, (d) Ax,
(a,c,d)
1-cos(x+Y) .
Let f(x,y)=————=2if(X,y)#(0,0
(1) ="y T (49)2(0.0)
1
f(0,0)==
(0.0)=3
1-cos(x+y) .
and 9(x,y)=———=== ifx+y=#0
(x+Y)
1 .
g(x,y):E if x+y=0
Then
(@ f iscontinuousat (0, 0) (b) f is continuous everywhere except at (0, 0)
(c) giscontinuousat (0, 0) (d) g is continuous everywhere
(c.d)

N n

Evaluate lim k;m
T T T

@ (b) = © g @ 35

(c.d)

Consider the set of rational numbers Q as a subspace of R with the usual metric. Suppose a and b are irrational

numberswitha <band let K =[a,b]~Q . Then

(@ Kisabounded subset of Q (b) Kis a closed subset of Q
(c) K isacompact subset of Q (d) K is an open subset of Q
(a,b,d)
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Let f :R — R beafunctionsatisfying f (x+y)=f (x) f(y),vx,yeRand lim f(x)=1 whichofthe
following are necessarily true ?

(@) f isstricly increasing

(b) f iseither constant or bounded

(€) f(rx)=f(x) foreveryrationalr e Q
d) f(x)=0,vxeR
)

1
Let R denote the set of real numbers and Q the set ofall rational numbers. For0 <e< Px let A_be the open

interval (0,1- &) . Which of the following are true ?

(a) SUP,. E<Zsup( ) <1
1 . .
(b) 0<e1<e2<5:>|nf(AEl)<|nf(AEZ)

() 0<e,<e,< % =sup(A, )>sup(A,)

(d) sup(A NQ)=sup(A N(R\Q))
(b,c,d)

Leta ,m>1 n>1 beadouble array of real numbers. Define

mn?

P =liminf liminfa_,, Q= I|m |nf limsupa,,

n—o m-—oo m—so0

R =Ilimsup liminf a

m—oo

S =limsup limsupa,,

mn?

Which of the following statements are necessarily true?

@ P<Q (b) Q<R () R<S d) P<s

(0)

Which of the following are convergent?

@ N2 () 2n°2 ©) Zn.ogn @ nzm
(a,b,c)

Let A be anm x n matrix of rank m with n > m . If for some non-zero real number o, we have x! AA'x = ax'x »

forall y c p™ then A'A has

(@) exactlytwo distinct eigenvalues

(b) 0asaneigenvalue with multiplicityn —m
() oasanon-zero eigenvalue

(d) exactly two non-zero distinct eigenvalues
(ab,c)
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Ans.
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Ans.
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Ans.

55.

Ans.

For every 4x4 real symmetric non-singular matrix , there exists a positive integer p such that

(@ pl + Aispositive definite (b) AP is positive definite
(c) A-rispositive definite (d) exp (pA) — l is positive definite
(c.d)

Let V be the vector space over C of all polynomials ina variable X of degree at most 3. Let D :\V —V bethe
linear operator given by differentiation with respect to X. Let A be the matrix of D with respect to some basis
for V. Which of the following are true?

(@ Aisanilpotent matrix

(b) A isadiagonalizable matrix

(c) therank of Ais?2

(d) the Jordan canonical form of Ais

0100

o O O
o O O
o O -
o — O

(a,d)

Let A be 3x 3 matrix with real entries. Identify the correct statements.
(@ Aisnecessarily diagonalizable over R

(b) if Ahasdistinct real eigenvalues then it is diagonalizable over R
(c) if Ahasdistinct eigenvalues then it is diagonalizable over C

(d) ifall eigenvalues of Aare non-zero then it is diagonalizable over C
(a,d)

LetM={A= a b
tM={AZ1 ¢ ¢
(@ Misempty

_f(a b
(b)l\/l—{(C d}

(c) if A e M thenthe eigenvaluesof A arein Z

a,b,c,d € Z and the eigenvalues of A are in Q}. Then

a,b,c,dezZ}

(d) if A,BeM aresuchthat AB=1Ithendet Ae{+1,-1}
(c.d)
Let f :[-1,1] > R be afunction given by

x? cos(ij if x=0

f(x)= X
0 if x=0
Then
(a) f is of bounded variation on [-1, 1] (b) f " is of bounded variation on [-1, 1]
© |f'(¥)[<1 wxe[-1]] @ | f'(x)|<3vxe[-11]
(b.c)
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Ans.
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Ans.

60.

Ans.

Let A be an mxn matrix with rank r. 1f the linear system AX =b has asolution for each p ¢ r™, then
@ m=r

(b) the columnspace of A isa proper subspace of R™

(c) the nullspace of Ais a non-trivial subspace of R"whenever m=n

(d) m>nimpliesm=n

(a,d)

Let/’ = {x =(X,),., | X, €R, e X< oo} be the Hilbert space of square summable sequences and let e,

denote the k™ co-ordinate vector (with 1 in k™" place, 0 elsewhere). Which of the following subspaces is NOT
dense in /% ?

(@) span{el—ez, €, — €, € =8 ...}

(b) span €,—€,28,—€,,...}

{2e
(©) span{e,—2e, e,—2e,e—2e,...}
e,

(d) span{e,e,,e,,...|
(a,b,c)

Consider X = {(x,sin l]
X

of R. Then

(@ Xisconnected

(b) Xis compact

(c) X xY(inproduct topology) is connected
(d) X xY (in product topology) is compact
(ab,c)

Let X and Y be topological spaces where Y is Hausdorff. Let X x Y be given the product topology. Then for
a functionf : X — Y which of the following statements are necessarily true ?

0<x sl}U {(0,y)|-1<y <1} asasubspace of R?and Y =[0,1)as a subspace

(a) if f iscontinuous, then graph ( f) :{(x, f(x))|xe X} is closed in XxY

(b) ifgraph(f )isclosed in XxY, thenf is continuous
(c) ifgraph(f )isclosedin XxY ,thenf need not be continuous
(d) if Y isfinite, thenf is continuous

(a,c)

Letd and d'be metrics on a non-empty set X . Then which of the following are metrics on X ?

@ p(xy)=d(xy)+d'(x,y) forall x,ye X

(b) p,(x,y)=d(xy)d'(x,y)forallx,yeX

© ps(xy)=max{d(x,y)d’(xy)}forallx,ye X
d p,(xy)=min{d(x,y)d’(xy)}forallx,y e X
(a,b,c,d)
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Ans.
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Ans.

63.

Ans.

64.

Ans.

65.

Ans.

66.

Ans.

67.

Let F be a finite field and let K/F be a field extension of degree 6. Then the Galois group of K/F is isomorphic
to

(@) the cyclic group of order 6

(b) the permutation groupon{1, 2, 3}

(c) the permutation groupon{1,2,3,4,5,6}
(d) the permutationgroup on{1}

(ab,c)

Let ; —e?7 and 9= 7472 + z* then

@ 0€Q
(b) 66@(\/5) for some D >0

(c) 0e @(\/5) for some D <0
(d) 6eiR
(ac)

For any prime number p, let A, be the set of integersd e {1, 2,y 999} such that the power of p in the prime
factorisation of d is odd. Then the cardinality of

(@ A,is250 (b) A, is160 (c) A is 124 (d) A is82
(ab,c,d)

Which of the following rings are principal ideal domains (PIDs) ?

() Z[X]/(X*+1) (b) Z[X]

) C[X,Y] (d) R[X,Y]/(X?+1Y)

©

Let G be a finite abelian group and a, be G with order (a) = m, order (b) = n . Which of the following are
necessarily true ?

(@) order (ab) =mn

(b) order (ab) =lcm(m,n)

(c) thereisanelement of G whose order is 1cm (m,n)
(d) order (ab) =gcd (m,n)

(a,d)

For a set X, let P(X) be the set of all subsets of X and let Q( X ) be the set of all functions f : X — {0,1} .

Then

(@) if X isfinite then P(X) is finite

(b) ifXandY are finite sets and if there is a 1-1 correspondence between P(X) and P(Y), then there isa 1-1
correspondence between X and Y

(c) thereisno 1-1 correspondence between X and P (X)

(d) thereisa 1-1 correspondence between Q(X) and P (X)

(a,c,d)

Let f be a non-constant entire function and let E be the image of f . Then

() E isanopen set (b) EN{z:|z|<1}isempty
(c) ENR isnon-empty (d) E isa bounded set
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Ans.
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Ans.
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Ans.

©

LetLet p(z)=2"+a,,2"" +...+8,, where a,,....,a, , are complex numbers and let

a(z)=1+a, ,z+...+a,2" If|p(z)| <1 for all z with |z|31 then

(a) ‘q (z)‘ <1forallzwith |z| <1 (b) q (2) is a constant polynomial
(c) p(z)=z" for all complex numbers (d) p(z)isa constant polynomial
@)

Let f :C — C beaholomorphic function and let u be the real part of f and v the imaginary part of f. Then,

for X, yeR,‘f’(x+iy)‘2, is equal to

@ u;+u; (b) uZ+v? () v; +u; (d) v; +v;
(ac)
Letf be anentire function. Consider A= {z eCl1"(z)= 0} for some positive integer . Then

(@ ifA=C,thenf isapolynomial

(b) ifA=C,thenfisaconstant function

(c) ifAisuncountable, thenf is a polynomial

(d) if Aisuncountable, thenf isaconstant function

(ac)
Let B={(x,%,)eR*|X +X} <1}, and let

Cry (B R?) ={u e C*(BiR?) [u(x,%,) = (%,%,),for(x,,) € 3B} . Let u = (uj,u,) and define

1.2 (BR?) > B :J- ou,0u,  du,du, dx,dx
C4 (BR?) > by 2| Ox, 0%,  OX,0%, GohliEl)

(@) inf{J(u):UGCﬁ,(§:R2)}:0
(b) J(u)>0, forall ueCy(B:R?)
(©) J(u)=1 forinfinitely many ueC} (B;R)

(d) J(u)=m, forall ueCy(B;R?)
(c.d)

1

1 .
Let ¢ be the solution of the integral equation E‘P(X) —Ie “o(y)dy=x" 0<x<1

0

then

@ @(0):20e‘1—8 (b) (p(O):ZOe—8
(©) (p(l) =22-8e (d) (p(l) =22-8e™
(a,b,c,d)
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73.  Consider a non-zero, real-valued polynomial function p(x)=a, +a,x+a,x* of degree at most 2.
Let y =y (x) be asolution of the integral equation

y= p(x)+iy(t)sin(x—t) dt

Which of the following statements are necessarily correct?
(@ y(x)isapolynomial function of degree < 2
(b) y (x) is a polynomial function of degree < 4

(©) If a, #0and a, +2a, =0 then y'(0)=0
(d) Ifa, #0and a,+2a,=0, then y"(0)=0
Ans. (a,c)

74.  Let |:C! [0,1] = IR be defined as
1 1

! (u)::EI(u’(t)z ~4zu(t)”)dt

Letusset(P)m:= inf{l (u):u eCl[O,l]:u(O):u(l):O}

Let T e C*[0,1] satisfythe Euler-Lagrange Equation associated with (P). Then

(@) m=-o i.e.lisnotbounded below (b) me R, with1 (T)=m
© meR, with I (T)>m d) meR, with1 (T)<m
Ans. (a,b,d)

75.  Let X ={ueC'[0,1]|u(0)=0} andlet | ; X —» R be defined as

I(u):j(u’(t)z)dt

0

Which of the following are correct?

(@) 1isbounded below (b) I is not bounded below
(c) lattainsitsinfimum (d) 1 does not attain its infimum
Ans.  (b,c)
76.  For f eC[0,1]andn>1,let T(f)= EE f (0) +% f(1)+=i5f (lﬂ be an approximation of the integral
n n

1
I(f):I f (x)dx - For which of the following functions f isT(f)=1(f)?
0

(@ 1+sin2mnx (b) 1+cos2mnx (©) sin? 27tnx (d) cos’ 2n(n +l) X
Ans.  (b,d)
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Ans.
78.

Ans.

79.

Ans.

Consider the linear system Ax = b with

2 1 -3
A=|1 2 =2
-3 -2 1

Let x_denote the n™ Gauss-Seidel iteration and e, = x, —x. Let M be the corresponding matrix such
thate , = Me_, n> 0. Which of the following statements are necessarily true?

(@) alleigenvalues of M have absolute value less than 1
(b) thereisan eigenvalue of M with absolute value at least 1

(c) e, convergestoOas n— oo forall h ¢ R® andanye,

(d) e, doesnot convergetoOas n — oo forany ¢ R unlesse =0

(@)
Consider the second order PDE
2 2 2

0 f 9 oz 3 0 5 p.
OX oxoy oy

Then which of the following are correct ?

(@) theequationis elliptic

(b) the equation is hyperbolic

X 3X
() the general solutionisZ = f (y - E] +9 (y + T) , for arbitrary differentiable functionsfand g

X 3X
(d) the general solutionis Z = f (y + E] +9 (y - TJ , for arbitrary differentiable functionsfand g

(a,c)

Consider the Lagrange equation? oL 2 a - (x + y) 7. Thenthegeneral solution of the given equation is
oy

OX

Xy X-—
@@ F (%Ty] =0 for an arbitrary differentiable function F

X-y
®) F(T’

1 1
() 2= f (; —;] for an arbitrary differentiable function f

< |~

1
—;] =0 for anarbitrary differentiable function F

1 1
d) z=xyf (; —;] for an arbitrary differentiable function f

@)
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f (x) with boundary conditions y (0) = y (1) = y'(1), where

2

d
80.  Consider a boundary value problem (BVP) dxg =

f isareal-valued continuous function on [0, 1]. Then which of the following are true?
(@) the given BVP has a unique solution for every f
(b) the given BVP does not have a unique solution for some f

1
© y(x Ixt f( dt+f(t—x+xt) f (t) dt is asolution of the given BVP

X 1
@) y(x f (x—t+xt) f(t)dt+ I xtf (t) dt is asolution of the given BVP
0

Ans.  (b,d)

d? d
81. Consider the differential equation y_ 2tan Xd_i: — Y = 0 defined on(—g , g] .

dx?
Which among the following are true?

T T
H = y_ . V. _ — =21 1+=
(@) there isexactly one solution y = y(x) withy(0)=y’(0)=1 and Y(gj ( + 3]

T T
H ) _ 3 _ ’ . —— | =211+=
(b) there is exactly one solution y = y(x) withy(0)=1,y'(0)=-1 and Y( 3] ( + 3]

(c) anysolution y = y(x) satisfies y”(0) = y(0)

(d) if y,andy, are anytwo solutions then (ax+b)y, =(cx+d)y,forsome a,b,c,d e R

Ans. (a,c)
82.  Consider asystem of first order differential equations

ol

The solution space is spanned by

[0 ’ e | [et ] ] [cos ht
@ _e“ an 0_ (b) i 0 | an i ot
_ _ SR [ 1
e sin ht e et ——et
and 2
(©) 2 ot }and ] ot } (d) 0 o
Ans.  (b,d)
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