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UNIT-1

Given that there are real constants a, b, ¢, d such that the identity Ax* + 2xy + y? = (ax + by)? + (cx + dy)?
holds forall x, y € R . This implies

@ A=-5 () 1>1 (c) 0<A<1 (d) thereisnosuch 2 e R

Let R", n> 2, be equipped with standard inner product. Let {v;, v,,..., v, } be n columns vectors forming an
orthonormal basis of R" . Let A be the n x n matrix formed by the column vectors v;, ..., v, . Then,
@ A=A" (b) A=A € A=A (d) det(A)=1

Given {a,}, {b,} two monotone sequences of real numbers and that Z a, b, is convergent, which of the
following is true ?

(@ Y. a, isconvergentand » by isconvergent.
(b) At least one of z a,, Z b, isconvergent.

(c) {a,} isbounded and {b,} is bounded.
(d) At least one of {a,}, {b,} is bounded.

Let S :{(x, y) | X%+ y? :iz, where n € N and either x e Q or ye@}
n

Here, Q isthe set of rational numbers and N is the set of positive integers. Which of the following is true ?

(@) Sisafinite nonempty set (b) Siscountable
(c) Sisuncountable (d) Sisempty

Define the sequence {a,} as follows:

1 2

— _(_1\"| = &
a, =landforn>1a ., =(-1) (2][|a”|+|an|]

Which of the following is true ?

(@) limsupa, =2 (b) liminfa, =—c (c) lima, =2 (d) supa, =2
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If {x,} isaconvergent sequence in R and {y,} is abounded sequence in R, then we can conclude that
(@ {x,+ y,} isconvergent () {x, + y,} isbounded
(©) {x, + y,} hasno convergent subsequence (d) {x, + y,} hasno bounded subsequence

100 1
The difference log (2) - Y. —— is:
n=1 2°-n

(@) lessthan0 (b) greaterthanl

1
(c) lessthan 2% {01

1
d) greater than ———
101 @9 2100

-101

Let f(x, y)= Iog(cosz(exz))+sin(x+ y). Then, 09 f(x,y)is:
oy OX

@ 8L sy (b) 0
1+sin%(e*)
() —sin(x+y) (d) cos(x+y)
Let Abea (m xn) matrixand B be a (nx m) matrix over real numbers with m < n. Then,
(@) AB isalways non-singular. (b) AB isalways singular.
(c) BAisalways non-singular. (d) BAisalwayssingular.

IfAisa (2x 2) matrixover R with det(A + 1) =1+ det (A), thenwe can conclude that
(@ det(A)=0 (b) A=0 (c) Tr(A)=0 (d) Aisnon-singular
The system of equations:

1-X+2-x*+3-xy+0-y=6

2-Xx+1-x*+3-xy+1.y=5

1-Xx-1-x*+0-xy+1-y=7

(@) has solutions in rational numbers. (b) has solutions in real numbers.
(c) hassolutions in complex numbers. (d) has no solutions.
2 1 0)"°
Thetrace ofthematrix |0 2 0] is:
0 0 3
(a) 720 (b) 220 + 320 (C) 2,220 + 320 (d) 220 + 320 +1
UNIT-2
Let f(x)=x>-5x+2.Then,
(@ f hasnoreal root (b) f hasexactlyone real root
(c) f hasexactlythree real roots (d) allrootsof f arereal
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Consider the space S ={(a, 8)|a, B € Q} = R? ,where Q isthe set of rational numbers. Then,
(a) Sisconnected in R? (b) S© isconnected in R?

(c) Sisclosed in R? (d) S© isclosed in R?

Supposethat f sanon-constant analytic function defined over C. Thenwhich one of the following is false?

(@ f isunbounded

(b) f sendsopen sets into open sets.

(c) There exists anopen connected domain U onwhich f isnever zero but ‘ f‘U ‘ attains its minimum at some

point of U.
(d) The image of f isdensein C.

z

dz is:

The value of the integral >
f-z=1 -

() 0 (b) (zi)e ) (ri)e=(zi)e* (d) (e+e™)

Let f: {z | |z|< 1} — C be anon-constant analytic function. Which of the following conditions can possibly

be satisfied by f ?
(@) f(ljzf(_—l]zianeN (b) f(l]zf(_—ljz 1 VneN
n n n n n 2n+1
1 1 1 2
fl=][<2"VvneN d —=< f(—j<—VneN
(nj | @ Jn ‘ n)l n

Consider the map ¢ : C\{1} — C givenby ¢(z) = ?—i Which of the following is true ?

©

@ ¢({zeC]] Z|<1})g{z eC|lz|<1}  (b) ¢(fzeC|Re(z) <0} c{z e C|Re(z) <0}

(c) ¢ isonto d) ¢o(C{1}) =C\{-13

Let S, denote the group of permutations of the set {1, 2, 3, 4, 5, 6, 7}. Which of the following is true ?
(@) Therearenoelementsoforder6inS,.  (b) There are no elements oforder 7in S, .

(c) Thereareno elementsoforder8inS,.  (d) There are no elements of order 10 in S, .

The number of group homomorphisms from Z,, to Z,, is:

(@) zero (b) one (c) five (d) ten

UNIT-3

The resolvent kernel for the integral equation ¢(x) = x* + j e ¥ (t)dt is:
0

(a) e OF! © o @) @+ e
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Given that the Lagrangian for the motion of a simple pendulumiis :
L :%mlzé2 +mgl cos @

where m is the mass of the pendulum bob suspended by a string of length I, g isthe acceleration due to gravity
and @ is the amplitude of the pendulum from the mean position, then a Hamiltonian corresponding toL is :

2 2

(@ H(p,0)= P > +mgl coso (b) H(p,0)= P ~—mglcosd
2ml 2ml
p? 3p?

© H(p,0)=—7—mglcoso (d) H(p,6) == +mglcosd
ml 2ml

Consider the ordinary differential equation y' = y(y —1) (y — 2) . Which of the following statements is true ?
(@ If y(0)=0.5 thenyisdecreasing. (b) If y(0)=1.2 thenyisincreasing.
(c) If y(0) =2.5 theny is unbounded. (d) If y(0) <0 theny is bounded below.

Consider the ordinary differential equation y” + P(x)y’ + Q(x)y = 0, where P and Q are smooth functions.

Let y, and y, be any two solutions of the ODE. Let W (x) be the corresponding Wronskian. Thenwhich of
the following is always true ?

(@) If y, and y, are linearly dependent then 3x;, X, suchthat W(x;) =0 and W(x,) #0.
(b) If y, and v, are linearly independent then W (x) =0 V Xx.

(c) If y, and y, are linearly dependent then W (x) =0 V x.

(d) If y, and vy, are linearly independent then W (x) 0 V X .

The Cauchy problem 2u, +3u, =5, u=1 onthe line 3x — 2y =0 has:

(@) exactly one solution (b) exactly two solutions
(c) infinitely many solutions (d) no solution

Let u be the unique solution of

2 2
a—l;—a—l;:o, xeR,t>0
ot OX

u(x, 0) = f(x),(;—l:(x,O):O, xeR

where f :R — R satisfies the relations f (x) =x(1-x) V xe[0,1] and f(x+1)= f(x) V¥ xeR. Then

15).
ul =, = |is:
(2 4j

1 1 3 5
(@) 3 (b) 16 (© 16 (d 16
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h ) .
The values of a, b, ¢ such that j f(x)dx=h {af (0) + bf (5] +cf (h)} is exact for polynomials f of
0

degree as high as possible are:

(@ a=0,b=§,c=l (b) azé,bzg,czl
4 4 4 4 4

(©) alz‘—z,bi,c:1 (d) azo,bzi,c=E
4 4" 4 4 4

1
Consider J[y]=[[(y)? +2y |dx subjectto y(0) =0, y(1) =1. Then inf J[y] is:
0
2 ) = = d) d t exist
@ 12 (b) 24 © e (d) does not exis

Ina Latin Square Design the “error degrees of freedom” is 30. The “treatment degrees of freedom” for any
treatment is :

(@) 4 (b) 5 (c) 6 (d) 7

Suppose that [3x| +|2y| <1. Then the maximum value of 9x + 4y is:

@1 (b) 2 (€3 (d) 4

A standard fair die is rolled until some face other than 5 or 6 turn up. Let X denote the face value ofthe last roll,
and A={X iseven} and B ={X is at most 2} . Then,

@ P(A~B)=0 (b) P(AmB):% © P(AmB):% @ P(AmB):%

Let Xand Y be i.i.d. uniform (0, 1) random variables. Let Z =max (X,Y) and W =min(X,Y). Then

P((Z —W)>%] is

1 o 3 1 0 2
@ 3 (b) 3 © 3 @ 3
Consider a Markov chain having state space S ={1, 2, 3, 4} with transition probability matrix P = (p;;) given
by:

112 0 1/2 0
2|14 1/4 14 1/4
3|1/3 0 1/3 1/3
4112 0 12 0

Then,
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@ limp{l=0,> p{ =co (b) lim pih =0, Y pi) <o
n=0 n=0

(©) lim pf) =1, pf}) =eo (@ lim p§3 =1, 3" pf3 <o
n=0 n=0

Let X,, X,, X5 bei.i.d. standard normal variables. Which of the following is true ?

J2[X,] 2X, + X,
LAY
) Jxzixz ° ()J_|x + X +x3|
2
© &=X) g 2 —

(Xy+ X,)? X+ X5+ X3

Suppse that the lifetime of an electric bulb follows an exponential distribution with mean @ hours. In order to
estimate @, n bulbs are switched on at the same time. After t hours, n — m (> 0) bulbs are found to be in
functioning state. If the lifetimes of the other m (> 0) bulbs are noted as x;, X,,..., X, , respectively, then the
maximum likelihood estimate of & is given by:

@ =—"' — (b) 6=
log n
n—-m
) D% +(n-m)t A D %+ (n—m)t
(©) =1L (d) 6=

n

Let X, X,,...., X, bel.i.d. uniform (6,, 6,) variables, where 6, < 8, are unknown parameters. Which of
the following is an ancillary statistic ?

X X, — X
@ —% forany k <n () =2 _~® forany k >n
() X ()
X k) Xw ~ X
() — 0 for any k <n (d) ———= foranykwhere 1<k <n
Xy = Xk Xy = Xk

Consider the problem of estimation of a parameter & on the basis of X, where X ~ N(6,1) and —o <6 < 0.
Under squared error loss, X has uniformly smaller risk than that of kX for

(@ k<0 (b) 0<k<1 ) k>1 (d) no value of k

To test the equality of effects of 10 schools against all alternatives, we take a random sample of 5students from
each school and note their marks in a common examination. “Between sum of squares” and “total sum of
squares” are found to be 180 and 500 respectively. What is the p-value for the standard F-test ?

@ P[Fiss>15] (0) P[Ru216] (c) P[Fius=36] (d) P[Fys>25]
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The covariance matrix of a four dimensional random vector X is of the form:

1 ppop
1
P pp;wherep<0.
p p 1 p
p p p 1

If v is the variance of the first principal component, then
(@) vcannot exceed 5/4 (b) v canexceed 5/4, but cannot exceed 4/3
(c) vcanexceed 4/3, but cannot exceed 3/2 (d) v can exceed 3/2

A simple random sample of size n will be drawn froma class of 125 students, and the mean mathematics score
of the sample will be computed. If the standard error of the sample mean for “with replacement sampling” is
twice as much as the standard error of the sample mean for “without replacement” sampling the value of n is:

(@) 32 (b) 63 © 79 (d) 94

PART - C (Mathematical Sciences)
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64.

UNIT-1
12 0 X

Let A=|0 0 -2 |anddefinefor x,y,zeR; Q(X,y,z)=(xyz)A|y |. Whichofthe following state-
0 0 1 Z

ments are true ?

(@ The matrix of second order partial derivatives of the quadratic formQ is 2A.
(b) The rank of the quadratic form Q is 2.

(c) The signature of the quadratic for Q is (+ + 0).

(d) The quadratic form Q takes the value O for some non-zero vector (X, Y, z) .

Foreacha e R, let S, :{(x, y,2) eR3| X +y% 4 22 :az}. Let E= [J S, .Whichofthe following
aeR\Q

are true ?

(@ The Lebesgue measure of E is infinite.

(b) E contains a non-empty open set.

(c) Eispath connected.

(d) Every open set containing E has infinite Lebesgue measure.

Which of the following sets are uncountable ?
(@) Thesetofallfunctionsfrom R to{0,1}  (b) The set ofall functions from N to {0, 1}

(c) The setof all finite subset of N (d) The set ofall subset of N

Let A= {tsin Gj [te (0, E]} . Which of the following statements are true ?
T

(@) sup(A)<£+iforalln21 (b) inf(A)>_—2—iforaIIn21
T Nnm 3 nx

(€) sup(A)=1 d) inf(A)=-1
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Let Cc(R)={f:R—R|f iscontinuous and there exists a compact set K such that f (x)=0 for all

xe K} Let g(x) = e forall xe R . Which of the following statements are true ?

(@) Thereexistsasequence {f.} in C (R) suchthat f, — g uniformly.

(b) There exists asequence {f } in C. (R) suchthat f, — g pointwise.

(c) Ifasequencein C. (R) converges pointwise to g then it must converge uniformly to g.

(d) There does not exist any sequence in C. (R) converging pointwise to g.

Giventhat:

1
10100 2"

b(n) 10*® log (n)
1

Which of the following statements are true ?
(@ a(n) >c(n) forallsufficiently large n. (b) b(n)>c(n) for all sufficiently large n.

a(n)

(€) b(n) > n for all sufficiently large n. (d) a(n)>b(n) forall sufficiently large n.

Let f :R — R begivenby f(x):ﬁ, a,beR; b>0. Which ofthe following are true ?
+ DX

(@ f isuniformly continuous on compact intervals of R for all values of a and b.
(b) f isuniformlycontinuouson R and is bounded for all values ofa and b.
(c) f isuniformly continuouson R onlyifb=0.

(d) f isuniformlycontinuouson R andunbounded if a= 0, b=0.

Let o = j ! > dt. Which of the following are true ?
o1+t
1 . i
(@) %—? = PRT (b) « isarational number
+
) log(a) =1 (d) sin(a) =1
Which of the following functions are of bounded variation ?
@ x*+x+1forxe(-1,1) (b) tan (n_zx] for x e (-1,1)
(c) sin (%) for xe (-7, 7) (d) v1-x? for x e (-1,1)
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Let M, (R) denote the space ofall n x n real matrices identified with the Euclidean space R" . Fixa column
vector x = 0in R". Define f :M_(R) — R by f (A) = (A?X, x). Then,

(@ f islinear (b) f isdifferentiable

(c) f iscontinuous but not differentiable (d) f isunbounded

Forany y e R, let [y] denote the greatest integer less than or equal toy.

(a) f iscontinuouson R?
(b) Forevery y e R, x+— f(x,y) iscontinuous on R\{0}
(c) Forevery xeR, y— f(x,y) iscontinuouson R

(d) f iscontinuous at no point of R?

Let V denote the vector space of all sequence a = (a,, a,,...) of real numbers such that Z 2" |an| converges.

Define

'V > Rby [[a| = >’ 2"|a,|. Which of the following are true ?
(@) V contains only the sequence (0,0, ...)  (b) V isfinite dimensional
(c) V hasacountable linear basis (d) V isacomplete normed space

Let V be avector space over C withdimensionn. Let T :V —V bea linear transformation with only 1 as
eigenvalue. Then which of the following must be true ?

(@ T-1=0 () (T-1DH"1=0
© T-D"=0 @ T-D"=0
IfAisa (5x5) matrix and the dimension of the solution space of Ax =0 is at least two, then

(@) Rank(A’)<3  (b) Rank(A?)>3  (c) Rank(A?)=3  (d) Det(A?)=0

Let Ae M,(R) besuchthat A® =1, ,. Then,

(@ minimal polynomial of A can only be of degree 2.
(b) minimal polynomial of A can only be of degree 3.
(c) either A=15.50r A=—1;5.

(d) there are uncountably many A satisfying the above.

Let A be an n x n matrix (withn > 1) satisfying A> —~7A+121_ =0, ., where I, and O,,, denote the
identity matrix and zero matrix of order n respectively. Then which of the following statements are true ?

(@ Aisinvertible

(b) t> -7t +12n=0, where t =Tr(A)

nxn? nxn nxn

(©) d?—-7d +12=0, where d = det (A)

(d) A% =71 +12=0, where A isan eigenvalue of A
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Let Abea (6 x 6) matrix over R with characteristic polynomial = (x —3)? (x—2)* and minimal polynomial

= (x—3) (x—2)?. Then Jordan canonical form of A can be :

30000 0 30000 0
030000 030000
ofriiny i
0000 21 0000 20
00000 2 00000 2
30000 0 31000 0
030000 030000
002100 002100
©10 0020 0 @10 0020 0
0000 2 1 0000 21
00000 2 00000 2

Let V be an inner product space and S be asubset of V. Let S denote the closure of S in V with respect to the
topology induced by the metric given by the inner product. Which of the following statements are true ?

@ S=(s)" () S=(57)" (©) span(S)=(S7)" (d) S*=((s")")"
UNIT-2

Let G =S, be the permutation group of 3 symbols. Then,

(@) G isisomorphic to a subgroup ofa cyclic group.
(b) there exists a cyclic group H such that G maps homomorphically onto H.
(c) Gisaproduct of cyclic group.
(d) there exists a nontrivial group homomorphism from G to the additive group (Q, +) of rational numbers.
Let S be the set of polynomials f (x) with integer coefficients satisfying
f(x)=1mod(x-1)
f(x)=0mod (x-3)
Which of the following statements are true ?

(@) Sisempty (b) Sisasingleton
(c) Sisafinite non-empty set (d) Siscountably infinite

Let Q be an open connected subset of C. Let E ={z,,z,,...,Z,}= Q. Suppose that f :Q > C isa

functionsuchthat fiqe) isanalytic. Then f isanalytic on Q if

(@ f iscontinuouson Q.
(b) f isboundedon Q.

(c) For every j,if Z a, (z—zj)m is Laurent series expansion of f at z;, then a,=0 for

meZ

m=-1-2,-3,..
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(d) Forevery j,if Z a,(z- zj)m is Laurent series expansionof f at z;,thena_, =0.

meZ

Suppose that f : C — C isananalytic function. Then f isa polynomial if

(@) foranypoint aeC,if f(z)= z a,(z—a)" isapower series expansion at a, then a, =0 for at least
0

onen.

(b) ‘Zl‘im |f(z)| =00

) lim|f(z)]=M forsomeM
|z]>o0

(d) |f(@2)]|<M|z" for || sufficiently large and for some n.

Let I be the open unit disk centered at 0 in C and f : 1D — C be ananalytic function. Let f =u +iv, where
u, v arethe realand imaginary partsof f . If f(z)= Z a,z" isthe power seriesof f ,then f isconstant if

(@ f isanalytic

(b) u(%)zu(z), VzeDd

(c) Theset{ne N|a, =0} isinfinite

f(z)dz _
(z-2)°
Which of the following statements are true ?

(d) Foranyclosed curve ¥ in D, j 0V aeD with |a 2%
4

(@) If {a } isbounded then Z a z* defines an analytic function on the open unit disk.
0

(b) If z a z* definesan analytic function on the open unit disk then {a, } must converge to zero.
0

() If f(z)= Zak z and g(2) ZZbk z* aretwo power series functions whose radii of convergence are 1,
0 0

then the product f - g has a power series representation of the form z Cy z* onthe open unit disk.
0

d) If f(z):Zakzk has a radius of convergence 1, then f iscontinuous on Q={z eC|| z|s1}.
0

Which of the following statements are true ?

(@) Every compact metric space is separable.

(b) Ifametric space (X, d) isseparable, then the metric d is not the discrete metric.
(c) Every separable metric space is second countable.

(d) Everyfirst countable topological space is separable.

Let X be atopological space and A be a non-empty subset of X. Then one can conclude that —
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(@ Aisdensein X, if (X\A) isnowhere dense in X.

(b) (X\A) isnowhere dense in X, if A isdense in X.

(c) AisdenseinX, ifthe interior of (X \A) is empty.

(d) The interior of (X \A) isempty, if A is dense in X.

Which of the following statements are true ?

(@ The multiplicative group of a finite field is always cyclic.

(b) The additive group of a finite field is always cyclic.

(c) There exists a finite field ofany given order.

(d) There exists at most one finite field (upto isomorphism) of any given order.
Let f(x) e Z[x] be amonic polynomial. Then the roots of f

(@) canbelongto Z. (b) always belongto (R\Q) U Z.
(c) alwaysbelongto (C\Q) U Z. (d) canbelongto (Q\Z).
Which of the following statements are true ?

(@ Asubring ofan integral domain is an integral domain.

(b) Asubring ofa unique factorization domain (UFD) is a UFD.

(c) Asubring ofa principal ideal domain (PID) is a PID.
(d) Asubring ofan Euclidean domain is an Euclidean domain.

Let G be a group with |G| =96 . Suppose H and K are subgroups of G with |H| =12 and |K|=16. Then,

@ HNK={e} () H K ={e}
() H n K is Abelian (d) H n K is not Abelian
UNIT-3

Assume that a non-singular matrix A= L + D +U , where L and U are lower and upper triangular matrices
respectively with all diagonal entries are zero, and D is a diagonal matrix. Let X~ be the solutionof Ax =b.
Then the Gauss-Seidel iteration method ™ = Hx® + ¢, k =0,1, 2,... with |H| <1 converges x* pro-
vided Hisequal to :

@ -D'(L+U) () —-(D+L)*U (¢ -D(L+U)* () -(L-D)*'U

Let a be a fixed real constant. Consider the first order partial differential equation:

a—u+aa—u:0, xeR,t>0
ot OX

with the initial data u(x, 0) =u,(X), x € R where u, isa continuously differentiable function. Consider the
following two statements.

S,: There exists a bounded function uj, for which the solution u is unbounded.
S,: If u, vanishes outside a compact set then for each fixed T > 0 there exists a compact set K; < R such

that u(x, T) vanishes for x ¢ K; .
Which of the following are true ?
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93.

94.

95.

96.

(@) S,istrueandS, is false. (b) S, istrueand S, isalso true.
(c) S,isfalseand S, istrue. (d) S, isfalse and S, is also false.

If u(x, t) isthe solution of

ou 0%

E_?, O<x<l t>0
X

u(x, 0) =1+ x +sin (wx)cos (xx)

u(o,t)=L u,t)=2

Then,
1 1) 3 1 1) 3
=,2|=2 oy u[ 2, ]=2

@ u(z 4] 2 ®) u(z zj 2

© u(1,§]:§+1e—3ﬂ2 @ u(1,1]:§+1e—4”2
2'4)" 2" 72 2)"a" 3

Assume that a:[0, c0) — R isacontinuous function. Consider the ordinary differential equation:

y'(x) =a(x) y(x), x>0, y(0) =y, #0
Which of the following statements are true ?

@) If j |a(x)|dx < o0 , then y is bounded. (b) If j |a(x)|dx < o0, then lim y(x) exists.
0 0 X—>0

() If lima(x) =1, then lim|y(x)|=co. (d) If lim a(x) =1, theny is monotone.
X—00 X—>00 X—00

Consider the system of differential equations:

dx dy

—=2X-7y; & —=3x-8

dt A A
Then the critical point (0, 0) ofthe systemis an:

(@) asymptotically stable node. (b) unstable node.
(c) asymptotically stable spiral. (d) unstable spiral.

Consider the Sturm-Liouville problem y" + Ay =0, y(0) =0 and y(x) = 0. Which of the following state-
ments are true ?

(@) There exists only countably many characteristic values.

(b) There exists uncountably many characteristic values.

(c) Each characteristic function corresponding to the characteristic value A has exactly ‘«/Z ‘ —1 zerosin
0, 7).

(d) Each characteristic function corresponding to the characteristic value A has exactly ‘«/Z ‘ zerosin (0, 7).
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97.

98.

99.

100.

101.

2

The Hamiltonian for a simple harmonic oscillator is H (p, q) = Zp_ + ng . Thena possible Lagrangian corre-
m

sponding to H can be:

1 ., k 1 5, k,, 5.
L==-mg?-— b) L==mg> - — 3
(@) 5, Md" =4 (b) >Md 2(q+qq)

1 ., ko, 1 ., k, o, 5.
L== - d L== = 3
(c) ,Md"+-a (d) >Md +2(q +30°q)

The values of A for which the following equation has a non-trivial solution

T i t : 0<x<t
¢(X)=1JK(X, t)p(t)dt, (0<x<r); where K(x,t):{smxcc_)S X are:
0 cosxsint ; t<x<r«
1 2
(a) (n+5] -1, neN (b) -1, neN
1 2 1 2
(© 5(n+1) -1 neN (d) E(2n+1) ~1,neN

Consider the integral equations:

P(X) = Aj[cosxcost —2sinxsint]4(t)dt + cos7x, (0<x <)
0

Which of the following statements are true ?
(@) Forevery A € R, asolution exists.

(b) Thereexists A € R such that solution does not exist.
(c) Thereexists A € R suchthat there are more than one but finitely many solutions.

(d) Thereexists A € R such that there are infinitely many solutions.

1 1
The extremal of the functional J[y] = j y'?(x) dx subjectto y(0)=0, y(1)=1and j y(x)dx=0is:
0 0

=21 5
@) 3x* - 2x (b) 8x°-9x* +2x  (c) %x“ —%x (d) TXS +10x* + 4x° -5 X

log3
The admissible extremal for J[y]= j [e‘xy’2 +2e*(y' + y)}dx, where y(log3) =1and y(0) isfreeis:
0

@) 4-¢" (b) 10 —e** ) e -2 (d) e”* -8
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102.  The forward difference operator is defined as, AU, =U ., —U, . Then which of the following difference
equations has an unbounded general solution ?

@) AU, -3AU, +2U, =0 (b) AZUn+AUn+%Un:O
(©) AU, -2AU,+2U, =0 d) AU, ., —%Azun =0
UNIT-4

103. STATSQUESTIONS ..o
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(Answer Key) — PART - B (Mathematical Sciences)

21.(b) 22.(c) 23.(d) 24.(b) 25.(a)
26.(b) 27.(c) 28.(c) 29.(d) 30.(c)
31.(d) 32.(c) 33.(c) 34.(b) 35.(c)
36.(b) 37.(a) 38.(d) 39.(c) 40.(d)
41.(b) 42.(b) 43.(c) 44.(d) 45.(d)
46.(c) 47.(a) 48.(a) 49.(c) 50.(c)
51.(c) 52.(c) 53.(b) 54. (b) 55.(d)
56.(d) 57.(c) 58.(d) 59. (b) 60.(d)

(Answer Key) — PART - C (Mathematical Sciences)

61.(d) 62.(a) 63.(a), (b), (d) 64.(a), (b) 65.(a), (b)
66.(a), (d) 67.(a), (b) 68.(d) 69. (a), (), (d) 70.(b), (d)
71.(b) 72.(d) 73.(c), (d) 74.(a), (d) 75.(d)
76.(a), (d) 77.(b), (c) 78.(c), (d) 79. (b) 80.(a)
81.(a), (c) 82.(a), (b), (c), (d)  83.(a), (b), (d) 84.(a), () 85.(a), ()
86.(a), (), (d) 87.(a), (d) 88.(a), () 89. (a) 90. (b), (c)
91.(b) 92.(c) 93.(a), (b), (c), (d) 94.(a), (b), () 95. (a)
96.(a), () 97.(a), (b) 98. (a) 99. (a), (d) 100. (a)
101. (a) 102. (a), (c), (d)
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