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Suppose Sis an infinite set. Assuming that the axiom of choice holds, which of the following is true?

(@) Sisinbijection with the set of rational numbers.

(b) Sisinbijection with the set of real numbers.

(c) SisinbijectionwithS xS,

(d) Sisinbijection with the power set of S.

©

Consider the series Y_ 7., , where &, = (- (\/m —Jn ) . Which of the“following statements is true?

(a) The seriesis divergent.

(b) The series is convergent.

(c) The series is conditionally convergent.

(d) The series is absolutely convergent.

(b.c)

Let X,y €[0,1] be such that x # y Which of the following statements is true for every € >0?

(@) There exists a positive integer N suchthat|x— y| < 2" & for every integer n >N
(b) There exists a positive integer N such that 2" e< |x - y| for everyintegern>N
(c) There exists a positive integer N such that [x—y| < 2" e for every integer n >N

(d) For every positive integer N, |x =y| < 2-" ' for some integern >N

@)

Which of the following assertions is correct?

) cos nr+(-1)" 2e ) log e’ +(-1)"e® )

(@ limsupe an |>1 () lime ®" 7 | does not exist
sin[n7r+(—1)n 2e] . i +(-1)"e? -

(© liminfe n Jeq (d) lime 7n does not exist
©
How many real roots does the polynomial x3+ 3x-2023 have ?
(@) 0 (b) 1 €2 (d) 3
(b)
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Which one of the following functions is uniformly continuous on the interval (0,1) ?

@ f(x)=sin ®) £ ()=
© f(X)zeXcos% (d) f(x):cosxcosg
()

Let 1> 1 be a positive integer. What is the dimension of the R-vector space of all polynomials in two variables
over R having a total degree of at most | ?

@ 1+1 (b) 1(1-1) © 1(1+1)/2 @ (I+1)(1+2)/2
(d)
Let T be alinear operator onR3. Let f (X) e R[X] denote its characteristic polynomial.

Consider the following statements.

(@ Suppose T isnon-zero and 0 is an eigen value of T. If we write f(X) = Xg(X) in R[X], then the linear
operator g(T) is zero.

(b) Suppose 0 is an eigenvalue of T with at least two linearly independent eigen vectors. If we write
f (X) = Xg(X) inIR[X], then the linear operator g(T) is zero. Which of the following is true ?

(@ Both(a) and (b) are true (b) Both (a) and (b) are false
(c) (a)istrueand (b) is false (d) (a) is false and (b) is true
(d)

Let Abe a 3x3 matrix with real entries. Which of the following assertions is FALSE?

(@ A must havea real eigenvalue

(b) Ifthe determinant of Ais 0, then O is an eigenvalue of A

(c) Ifthe determinant of A is negative and 3 is an eigenvalue of A, then A must have three real eigenvalues.
(d) Ifthe determinant of A is positive and 3 is an eigenvalue of A, then A must have three real eigenvalues
(d)

Let Abe a 3x3 real matrix whose characteristic polynomial p(T) is divisible by T 2

Which of the following statements is true?

(@ The eigenspace of A for the eigenvalue O is two-dimensional.

(b) Allthe eigenvalues of Aare real.

(c) A*=0.
(d) Aisdiagonalizable
(b)

Let X =(X,,.....X,) and y =(V,,...., ¥, ) denote vectors in R" for a fixed n > 2. Which of the following defines
an inner product on R"?

@ (xy)=21.x%Y, ) (% y) =2 1L (¢+])

© <X1 y>:zr;:1jsxjyj (d) <X1y>22?zlxjyn-j+1
©
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Consider the quadratic form Q(X, y, z) associated to the matrix

11 0

a
B=111 01 |ets=!|b eR*|Q(a,b,c)=0
0 0 -2 c

Which of the following statements is FALSE?

(@ The intersection of S with the xy-plane is a line.

(b) The intersection of S with the xz-plane is an ellipse.
(c) Sistheunion oftwo planes.

(d) Q isadegenerate quadratic form

(®)

Let f (Z)ZGXD(Z +lj,z e C\{0}- The residue off atz=01s
Z

» 1 ° 1 ° 1 o 1
@ Zimg O Dy O 26 O (),
©

Let f be an entire function that satisfies | f (z)| <e” forall z =x+iy e C,wherex,y e R.
Which of the following statements is true?

@ f(z)=ce"forsomeceC with|c|<1

(b) f(z)=ce"forsomeceC with|c|<1
© f(z)=e"*" forsomeceC with|c|<1
(d) f(z)=e"forsomeceC with|c|<1
@)

1
Consider the function f defined by f(z)= 1,57 forzecsuchthaty—z 7220

Which of the following statements is true ?

(@ f isanentire function.

(b) f hasasimplepoleatz=0.

(c) f hasaTaylor series expansion f ( z) = z ~o,2", where coefficients a , are recursively defined as follows:

a,=la=0and a,,,=a,+a, forn>0

n+1

(d) f hasaTaylor series expansion f ( z) = z od,Z", where coefficients a_are recursively defined as
follows: a,=1,8a =1and a,,,=a,+a,, forn>0

@
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Let C be the positively oriented circle in the complex plane of radius 3 centered at the origin.

. . dz
What is the value of the integral j YT
Z
C

o)

in —in i —in
@ ®) - © & @ -5~
(d)
Which of the following equations can occur as the class equation of a group of order10?
(@ 10=1+1+...+1(10times) (0)10=1+1+2+2+2+2
() 10=1+1+1+2+5 (d)10=1+2+3+4
(@)
The number of solutions of the equation x> = 1 in the ring Z /105Z is
@ o (b) 2 (c)4 (d) 8
(d)

Let p be a prime number. Let G be a group such that for each g G there exists an neN such that g*" =1.

Which of the following statements is FALSE?

(@) If|G|=p® then G has a subgroup of index p?

(b) If|G|=p®, then G has at least five normal subgroups

(c) Center of G can be infinite

(d) There exists G with |G| = p® such that G has exactly six normal subgroups.

(d)

Consider R with the usual topology. Which of the following assertions is correct ?

(@ Afinite set containing 33 elements has at least 3 different Hausdorff topologies.

(b) Let X beanon-empty finite set with a Hausdorff topology. Consider X x X with the product topology.
Then, every function f : X x X — R Is continuous.

(c) Let X beadiscrete topological space having infinitely many elements. Let f : R — X be a continuous
functionand g : X — R beany non-constant"“function. Then the range ofgo f contains at least 2 elements.

(d) Ifanon-empty metric space X has a finite dense subset, then there exists a discontinuous function
f: X>R.

(0)
Let f :R? — R bealocally Lipschitz function. Consider the initial value problem
x=f(t,x), x(ty) =%,

for (to, X, ) e R, Suppose that J (t0 X ) represents the maximal interval of existence for the initial value problem.
Which of the following statements is true ?

@ J(t,%)=R (b) J(t,,%, ) isan open set
© J(t,%,)isaclosed set (d) J(t,,%,) could be an empty set
(b)
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42.  Suppose x(t) isthe solution of the following initial value problem inIR? ?

. 5 4
X = AX, x(0) =X, where A=|

Which of the following statements is true ?

(@ x(t) isabounded solution for some x,# 0 (b) e™ \x(t)‘ —0ast—> oo, forall x, #0
(© e®[x(t) > wast— o, forall x,#0 (d) e**|x(t)| > 0ast — oo, for all x, = 0
Ans.  (d)

43. Let u(x, y) be the solution of the Cauchy problem.
uu, +u, =0, xeR,y>0,
u(x,0) =x, xeR.
Which of the following is the value ofu (2,3) ?

@ 2 (b) 3 (c) 172 (d) 1/3
Ans. (c)
44, Let u(x, t) be the solution of
U, -4, = 0 0<x<2,1t>0,
u(0,t)=0 = u(2t), vt >0,
u(x,0) = sin(mx)+2sin(2nx), 0<x<2,
u(x,0) = 0 0<x<2.
Which of the following is true?
(@ ut1)=-1 (b) u(1/2,1)=0 (©u(1/2,2)=1 (d) u(1/2,1/2)==
Ans. (c)

45.  Which of the following values of a, b,c and d will produce a quadrature formula

Jl' f (x)dx ~ af (-1)+bf (1)+cf’(=1)+df (1)

that has degree of precision 3 ?

1 1 1 1
a=1lb=1lc==,d=-= a=-1b=1lc==,d=-=
@) 3 3 (b) 3 3
1 1 1 1
a=lb=1lc=-=,d== a=1lb=-1lc==,d=-=
(©) 1Lb=1 3 3 (d) 3 3

Ans.  (a)
46.  Consider the variational problem (P)

J (V(X)){[(y’f —ylyly'+xy |ax, y(0)=0,y(1)

Which of the following statements is correct ?

(@) (P) has no stationary function (extremal)

(b) y=0isthe only stationary function (extremal) for (P)

(c) (P) hasa unique stationary function (extremal) y not identically equal to 0
(d) (P) has infinitely many stationary functions (extremal)

0
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Ans.

(©
For the unknowny: [0,1] — R, consider the following two-point boundary value problem:
{y”(x)+ 2y(x) =0forxe(0,1)
y(0)  =y()=0
It is given that the above boundary value problem corresponds to the following integral equation:

y(x)= ZjK(x,t)y(t)dt for x €[0,1]

Which of the following is the kernel K(x, t) ?

t(1-x) fort<x

_ t?(1-x) fort<x
(@) K(X’t)_{x(l—t) fort > x =)

x*(1-t) fort>x

(@K(&Oz{

. Ji(1-x) fort<x o JE (1-x) fort<x
© K( 1”{\/;(1_0 fort>x @ K( ’t){ﬁ(l—t) fort > x
@)

Consider the constants a and b such that the following generalized coordinate transformation from (p, g) to
(P, Q) is canonical.

Q=pg“?, P=0¢’
What are the values ofaand b ?
(@ a=-1,b=0 (b) a=-1,b=1 (c)a=1,b=0 d a=1,b=-1
(d)

It (x) isa probability density on the real line, then which of the following is NOT a valid probability density?

(@ f(x+1) (b) f(2x) (c) 2f (2x -1) (d) 3x® f(x®)
(b)
Which of the following is a. valid cumulative distribution function ?
T if x<0 % if x<0
@ F(x)=1°""% 0 F(x)=1{ "7,
2+X° . 2+X .
> 1fx=0 ifx>0
3+x 3+2x°
. ifx<0 —— ifx<0
© F(x)={, “"" | @ F(x)=1, ¢
2¢0s(X)+X x>0 _ ifx20
4+ x? 4+X
(@)
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1
Let {x } be a sequence of positive real numbers. If o, = H(X1 +X, +...X, ) , then which of the following are

true? (Here lim sup denotes the limit supremum of a sequence.)

@ If limsup{x,}=¢ and {x } is decreasing, then limsup{c,} =/

(b) limsup{x,}=¢ andonlyiflimsup{c,} ="

(c) If Iimsup{n[ % —1]}<1,then2nxn IS convergent.

(n+1)

(d) If limsup {n[ Xy _1]} <1,thenX x isdivergent

X 1)

(a,d)
Under which of the following conditions is the sequence {x } of real numbers convergent ?

(@ The subsequences {X(2n+1) } , {X2n} and {xgn} are convergent and have the same limit.

(b) The subsequences {X(zm)},{xzﬂ} and {x,, } are convergent.

(c) The subsequences {x_}. , are convergent for everyk >2.

=0

(d) lim
(@b)
Which of the following are true?

(@) Forn=x1, the sequence of functionsf : (0,1) — (0,1) defined by f (x) = x "is uniformly convergent.

Xner) ~ X

n

n

X
) is uniformly

(b) Forn=x1,the sequence of functionsf : (0,1) — (0,1) defined by f, (x)= W

convergent

uniformly convergent.

n

(¢) Forn>1,thesequence of functionsf : (0,1) — (0,1) defined by f, (x) = 1:

(d) Forn> 1, the sequence of functionsf : (0,1) — (0,1) defined by f, (x)= 1+X is not uniformly

Xn
convergent
(b)
Defineafunction f :R - R by
f (x)= sin(m/x) when x#0
0 when x=0

On which of the following subsets of R, the restriction of f is a continuous function ?

@ [-1,1] () (0,1)
© {0}u{(1/n):neN} (d) {1/2" :neN]}
(bc.d)
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Define f :R* - Rby f(X,y,z,w)=xw-yz.Whichofthe following statements are true?

(@) f iscontinuous

(b) if U={(x,y,2,w)eR* :xy+zw=0, x* +2* =1, y* + W’ =1} thenf isuniformly continuous on U.
(c) ifV = {(x y,z,w)eR*:ix=y,z= W}, then fis uniformly continuous on V.

d ifw ={(x,y,z,w)eR“ :0< x+y+z+wsl},thenf is unbounded on W.

(ab,c,d)
Consider the following statements:

(@) Letf beacontinuous functionon[1, ) taking non-negative values such that T f (x) dx converges.
1

Then £, f(n) converges.

(b) Letf beafunctionon[1, «) taking non-negative values such that T f (x) dx converges.
1

Then lim f (x)=0

(c) Letf beacontinuous, decreasing function on [1, «) taking non-negative values such that T f (x) dx does
1

not converge. ThenZ,, f (n) doesnot converge.
Which of the following options are true?

(@ (a), (b)and(c) all are true (b) Both (a) and (b) are false.
() (c)istrue (d) (b) istrue
(b,c)

Let u denote the Lebesgue measure on R and p* be the associated Lebesgue outer measure. Let Abe a
non-empty subset of [0,1]. Which of the following statements are true ?

(@) If bothinterior and closure of A have the same outer measure, then A is Lebesgue measurable.
(b) If A isopen, then A is Lebesgue measurable and p(A) > 0.

(c) IfAisnot Lebesgue measurable, then the set of irrationals in Amust have positive outer measure.
(d) Ifu*(A) =0, then Ahas empty interior.

(a,b,c,d)

Consider the function f : R> — R defined by

3

f(x,y)=x*-y

Which of the following statements are true ?

(@ There is no continuous real-valued function g defined on any interval of R containing 0 such that
f(x,9(x)) =0.

(b) There is exactly one continuous real-valued functiong defined on an interval of R containing O such that
f(x,9(x)) =0.

(c) There is exactly one differentiable real-valued function g defined on an interval of R containing O such that
f(x,9(x))=0.

(d) There are two distinct differentiable real-valued functions g on aninterval of R containing 0 such that
f(x, g(x)) = 0.

(b)
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Suppose that f : R" — R, n>2is a C function satisfying

Fy)= F()+V () (x)(y-x)

for everyx, y in R". Here A denotes the gradient. Which of the following statements are true ?

(@) f isconstant (b) f is convex
(c) f isconvexand bounded (d)f isconstant if f is bounded
(b,d)

Which of the following statements are true for an arbitrary normed linear space U ?
(@ Everybounded linear functional from U to R is continuous
(b) U isisomorphic to its double-dual U™

(c) ForeveryxeU, we have|x| =sup, ..,

f (x)‘ ,where f denotes elements of U

(d) The closed unit ball in U is compact
(ac)
Let V be the vector space of all polynomials in one variable of degree at most 10 with real coefficients.

Let W, be the subspace of V consisting of polynomials of degree at most 5 and let W, be the subspace of V
consisting of polynomials such that the sum of their coefficients is 0. Let W be the smallest subspace of V
containing both W, and W,

Which of the following statements are true?

(@ The dimensionof W isat most 10 (b W=V
() W,cW, (d) The dimension of W, ~ W, is at most 5
(b,d)

Let B bea 3x5 matrix with entries from Q. Assume that {v eR’|Bv= 0} is a three dimensional real vector
space. Which of the following statements are true?

(@ {v €eQ’|Bv= 0} is a three-dimensional vector space over Q.

(b) The linear transformation T: Q3> Q° given by T(v) = B'v is injective.

(c) The column span of B is two-dimensional.

(d) The linear transformation T: Q3 — Q3 given by T(v) = BB v'is injective

(ac)

Let V be a finite dimensional real vector space and T,, T, be two nilpotent operatorson'V.

LetW, ={veV:T,(v)=0} and W, ={v eV :T,(v) = 0}. Which of the“following statements are FALSE?

(@ IfT and T, are similar, then W and W, are isomorphic vector spaces.

(b) IfW, and W, are isomorphic vector spaces, then T and T, have the same minimal polynomial

(c) IfW =W,=V,thenT and T, are similar.

(d) If W and W, are isomorphic, then T and T, have the same characteristic polynomial

(b)

Let V be the real vector space of real polynomials in one variable with degree less than or equal to 10

(including the zero polynomial). Let T: V — V be the linear map defined by T(p) = p', where p' denotes the
derivative of p. Which of the following statements*are correct?

(@ rank(T)=10 (b) determinant (T)=0
(c) trace(T)=0 (d) All the eigenvalues of T are equal to 0
(a,b,c,d)
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79.

Suppose Aisa5 x 5 block diagonal real matrix with diagonal blocks

e 10
e 1
( ] /0 e 0
0 e
0 0 e
Which of the following statements are true ?
(@ The algebraic multiplicity ofe inAis5
(b) Ais not diagonalisable
(c) The geometric multiplicity ofe inAis 3
(d) The geometric multiplicity ofe inAis 2
(a,b,c)
Let T:R® - R® bea linear transformation satisfying T 3 — 3T 2 = —2I, where |: R® — R? is the identity
transformation . Which of the following statements are true?
(@) R*must admit a basis B, such that the matrix of T with respect to B, is symmetric
(b) R*must admit a basis B, such that the matrix of T with respect to B, is upper triangular
(c) R3must contain a non-zero vector v such that Tv=v
(d) R*must contain two linearly independent vectorsv,, v, such that Tv, =v and Tv, = v,
(@b)

Let V be an inner product space and let v,,Vv,, v, €V be an orthogonal set of vectors. Which of the following
statements are true?

(@ Thevectors v, +V, +2Vv,,V, +V,,V, + 3V, can be extended to a basis of V
(b) The vectors v, +V, +2v,,V, +V,,V, +3v, can be extended to an orthogonal basis ofV
(c) Thevectors v, +V, + 2v,,V, +V,, 2V, +V, + 3V, can be extended to a basis of V

(d) Thevectors v, +V, +2V,, 2V, +V, +V,, 2V, +V, + 3v, can be extended to a basis of V
(Droppd)

Consider the following quadratic forms over R

(a) 6X2-13XY +6Y?

(b) X2—XY +2Y?2

(€) X2—XY-2Y2

Which of the following statements are true?

(@ Quadratic forms (a) and (b) are equivalent (b) Quadratic forms (a) and (c) are equivalent
(c) Quadratic form (5) is positive definite (d) Quadratic form (c) is positive definite
(b,c)

Let D= {z e C:|z| <1} be the open unit disc and C the positively oriented boundary {|z| =1} . Fix a finite set
{2,.2,,.....,2,} = D of distinct points and consider the polynomial g (z) =(z-2,)(z-2,)....(2-2,)
of degree n. Let f be a holomorphic function inan open neighbourhood of T and define

N 9(£)-9(2)
"2l O 00"

Which of the following statements are true ?
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(@ P isapolynomial of degreen
(b) Pisapolynomial of degreen—1
(c) Pisarational functionon C withpolesatz,,z, ...,z

A P(z;)="(z;)for j=12,....n
(d)
Let D= {z eC: |z| <1} .Consider the following statements

(@ f:D — D beaholomorphic function. Suppose o, 3 are distinct complex numbers in D such that

f (o) =aand f(B) = B. Thenf (z) = z for all zeD.

(b) There does not exist a bijective holomorphic function from D to the set of all complex numbers whose
imaginary part is positive.

(c) f:D — D be aholomorphic function. Suppose a. € D be such that f (a0) = aw and f ‘(o) = 1. Then
f(z)=zforallzeD

Which of the following options are true ?

(@ (a), (b)and(c) are all true (b) (@) is true.
(c) Both(a)and (b) are false (d) Both (a) and (c) are true.
(b,d)

Let f:{z:|z|<1} — {z:|z] <1/ 2} bea holomorphic function such that f (0) = 0. Which of the following
statements are true?

@ |f(z)<|z| forallzin {z:|z| <1} m) | f(2)|< % forallzin {z:]z| <1}
(© ‘ f (z)‘ <1/2forall zin {z:|z| < 1} (d) It is possible that f (1/2) = 1/2.
(ab,c)

Let f(z) be an entire function on C. Which of the following statements are true?

@ f(Z) isanentire function (b) /f/(z)1isan entire function
(©) f(zZ) isanentire function (d) f(z)+ f(7) isanentire function
©

Which of the following statements are correct ?

(@) IfGisagroup oforder 244, then G contains a unique subgroup of order 27
(b) IfGisagroupoforder 1694, then G contains a unique subgroup of order 121
(c) There exists agroup of order 154 which contains a unique subgroup of order 7
(d) There exists agroup of order 121 which contains two subgroups of order 11

(b,c,d)

Let G be agroup of order 2023. Which of the following statements are true?

(@ G isanAbelian group (b) Gisacyclic group

(c) Gisasimple group (d) G is notasimple group
(a,d)

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




85. Let G, and G, be two groups and ¢: G, — G, be a surjective group homomorphism.
Which of the following statements are true?
(@ IfG,iscyclic then G, is cyclic
(b) If G, is Abelian then G, is Abelian

(c) IfHisasubgroup of G, then ¢(H )isasubgroup of G,

(d) IfNisanormal subgroup of G, then ¢(N) is anormal subgroup of G,
Ans. (ab,c,d)
86.  Letn>1beapositive integer and S , the symmetric group on n symbols.
Let A={(g, 9): geS, }. Which of the following statements are necessarily true?
(@ Themap f:S, xS, — S, givenbyf (a, b)=ab isagroup homomorphism.
(b) AisasubgroupofS xS .
(d) Aisanormal subgroupofS xS .
(d) Aisanormalsubgroup of S xS, ifnisa prime number
Ans. (b
87.  Which of the following are maximal ideals of Z[X]?
(@) ldeal generated by 2 and (1 + X ?)
(b) ldeal generated by 2 and (1 + X +X?)
(c) ldeal generated by 3 and (1 +X?)
(d) ldeal generated by 3and (1+ X + X?)
Ans. (b,c)
88.  Let E be afinite algebraic Galois extension of Fwith Galois group G.
Which of the following statements are true ?
(@ There is an intermediate field K with K = F and K # E such that K is a Galois extension of F.
(b) Ifevery proper intermediate field K is a Galois extension of F then G is Abelian.
(c) IfE has exactly three intermediate fields including F and E then G is Abelian
(d) If[E: F] =99 then every intermediate field isa Galois extensionof F
Ans. (cd)
89.  Which ofthe following statements are correct ?
(@ The set of open right half-planes is a basis for the usual (Euclidean) topology onR??
(b) The set of lines parallel to Y-axis is a basis for the dictionary order topology onR?,
(c) The set of open rectangles is a basis for the usual (Euclidean) topology onR??

(d) The set of line segments (without end points) parallel to Y-axis is a basis for the dictionary ordertopology
on R??

Ans. (c,d)
90.  Let X =] ][0,1], thatis, the space of sequences {xn}n>l with x, €[0,1],n>1.
n=1 a
Define the metric d : X x X — [0, ] by

|Xn - yn|
d({xn}nzl’{yn}nzl):SnliP 2n
Which of the following statements are true?
(@ The metrictopology on X s finer than the product topology on X
(b) The metric topology on X is coarser than the product topology on X
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Ans.

91.

Ans.

92.

Ans.

93.

Ans.

94.

(c) The metric topology on X is same as the product topology on X
(d) The metric topology on X and the product topology on X are not comparable.
(a,b,c)

Let f eC'(R) bebounded. Let us consider the initial-value problem

P) X'(t)=f(x(t)), t>0
x(0)=0

Which of the following statements are true?

(@ (P) hassolution(s) defined forallt>0 (b) (P) has a unique solution.

(¢) (P) hasinfinitely many solutions (d) The solution(s) of (P) is/are Lipschitz

(a,b,d)

Consider the following initial value problem (1\VVP)

du ., s
—=t ,u(0)=0
dt y u( )

Which of the following statements are correct ?

(@) Thefunction g(t,u)= tu”® does not satisfy the Lipschitz’s conditionwith respect to u in any neighbourhood
ofu=0

(b) There is no solution for the I'\VP.

(c) There exist more than one solution for the I'\VP.

(d) Thefunction g (t,u)= t>u""satisfies the Lipschitz's condition with respect to u in some neighbourhood of
u =0 and hence there exists a unique solution for the VP

(a,c)

Let us consider the following two initial value problems
X'(t)=4/X(t), t>0
(p)= [¥(0=\X()
x(0)=0,
and

(Q){y’(t)— y(t), t>0
y(0)=0.

Which of the following statements are true ?

(@ (P)hasaunique solutionin[0,0) (b) (Q) hasa unique solution in [0, o)

(c) (P) hasinfinitely many solutions in [0, o) (d) (Q) has infinitely many solutions in [0, o)
(b.c)

Let u: R? — R be the solution to the Cauchy problem:

ou+20,u=0 for(xy)eR?
u(x,y)=sin(x) fory=3x+1LxeR
Let v: R? — R be the solution to the Cauchy problem:

o0N+20Vv=0 for(xy)eR’
v(x,0)=sin(x) forxeR
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Ans.

95.

Ans.

96.

Ans.

97.

Ans.

Let 8=[0,1]x[0,1]
Which of the following statements are true ?

(@ uchangessign inthe interior of (b) u(x,y) =v(x,y) along aline in &
(c) vchangessign inthe interior of & (d) v vanishes along a line in &
(b,c,d)

Let u=u(x, y) be the solution to the following Cauchy problem

1
u, +u, =" for (X, Y)ERX(O,Ej and u(x,0)=1for xeR

Which of the following statements are true ?

u(i i]—l u (i ij—o
@ Y557 (0) | 5672
11 1 4e
u |l —,— :IO 4 u 0,— = —
CRCR 0053
(b,d)
Consider the following two sequences {a_} and {b_} given by
1 1 1 1
a =—+—+..+—, b ==
n+1 n+2 2n n

Which of the following statements are true?

(@) {a }convergesto log 2, and has the same convergence rate as the sequence {b }

(b) {a }convergesto log 4, and has the same convergence rate as the sequence {b }

(c) {a }convergesto log 2, but does not have the same convergence rate as the“sequence {b,_}.
(d) {a }doesnot converge.

@)
1
Let f:R — R bedefinedas f(x)= D€ x°. Given'aeR,; let us define the sequence

{x,} by x,=a and x, = f(x,,) for n>1
Which of the following statements are true?

1
(@) Ifa=0,thenthe sequence {x } convergesto 5 -

1
(b) Ifa=0,thenthe sequence {x } convergesto ——

2
13 _ 1
(c) The sequence {x } converges for every a € 55 and it converges to >
(d) Ifa=0,thenthe sequence {x } does not converge.
(ac)
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98.

Ans.

99.

Ans.

100.

Ans.

Suppose y (x) isan extremal of the following functional

3 (5(0) = (1) =y () (x) 49 (0

subject to y(0) = 1 and y'(0) = 1/2.
Which of the following statements are true?

(@) yisaconvexfunction. (b) y is a concave function
© y(x+%)=y(x)y(x,) forallx,x, in[0,1]  (d) y(xX,)=y(x)+y(x,)forall x,x,[0,1]
(ac)

Let y(x) and z(x) be the stationary functions (extremals) of the variational problem

1

I(y(02(x)) = [[ (v)+ () +y2 ] ax

0
subjecttoy(0) =1,y(1)=0,z(0)=-1,z(1) =2
Which of the following statements are correct?

(@ z(x) + 3y(x) =2 for xe[0,1] (b) 3z(x) + y(x) =2 for xe [0,1]
(€) y(x) +z(x) = 2x for xe [0,1] (d) y(x) + z(x) = x for xe [0,1]
(ac)

Let &, < A, be two real characteristic numbers for the following homogeneous“integral equation:
o(x)= kTsin (x+t)op(t)dt
0
and let p, <, be two real characteristic numbers for the following homogeneous‘“integral equation:
y(x)= p]ECOS(X +t)y(t)dt
0

Which of the following statements are true?

@ my <A <k, <p, (b) A, <y <, <A,
(c) |u1_7‘1|:|uz_7“2| (d) |u1_7‘1|:2|uz_7“2|
(ac)
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