.~ For the group GIL.(2 A :
1 BTOUP GE(S, Z3), which ane of the following is false?

(A GL2,Z)isa non-Abel;

NN\

m proup, (B) o{GL(2, Z.))) = 8L,

© cﬂ; lnm;;‘ iy e
, 4, @yl Ay

1€ H and A are tw : . ‘
is, in gene tWo subgroups of'a group (5, then which one of the following gtatements
is, I general, not true? (H K w {hk :h e H k « KY})

. i ¥ =

@A) I{ He Kor K H, then 11K s a subgroup of G
B HHK=KH then H K isa subgroup of G
() Ifeither H or X is a normal subgroup G, then / K is a normal subgroup of G.

\:‘)

(D) 1TG is a commutative group, then / K is a normal subgroup of G.

3. Foragroup G, consider, the following statements.

~

L If ) isa commutativ.c group, then G is a commutative group.
mIf 7GG is a cyclic group, then G is a commutative group. .

Pick out the correct answer from the following options. _
(A) 1is false, but IT is true. (B) [lis true, but Il is false.
(9 Both I and II are false. (D) BothIand I are true.

- 4, Which on of the following statements is false?

(A} The quotient group ;S!i is isomorphic to Z . .
ot =
(B) A,isa non-commutative group for n 2 4.

(C) Z(S,)= {e} foreveryn 2 3, where e is the identity element in S,,.
(D) Ajisa simple group' for every n > 3. p

Let Gbeagroupanda € G. Ifa’#eanda®=e,
be rrue? (e is the identity element of G) .

& @ =¢andd® # e

then which one of the following mﬁst

B) a*#eand d # e

(C) dtzeamdd =e D) a*#eanda*=e :é/
6. How many Sylow 5.subgroup(s) is/are there in a group of order 40? %
(jd 5 | ®) 4 ‘ i
f NG 3 o
’_ (() 2 /; . |
‘ P ~ . PTO. |
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12.

13.

Maﬂ:emmcs (Code : 18)

Which one of the followmg statements is false? (Char(R) denotes the characteristic o

o 14,

%)’ Z fs a sx.xbpng of Q. (B)- Char (My(z)) =0
© } 1s an ldegl of Q. ) (D) Z[55]is an integral domain. .
For what value of 3 e Z,, the quotient ring Z;(x] is a field?

<P+ +d> ;
A 3 ®) 2
© 1 ® o
The field Q(/2 4 /3) is an algebraic extension of the field Q of degree .
(A) 2 ®) 4 P
© 6 D) 8

For the polynomials +9d ¢+
following statements i lf(ge, x +2¢ + 1 and g(x) = 2% + x + 2, which one of the

& p(x) is irreducible over Z,, but not g(x).

(B) 4(x) is irreducible over Z, but not p(x).

(C) Both p(x) and g(x) are irreducible over Z,.
(D) Neither p(x) nor g(x) are irreducible over Z,.

p ( od 31) = i

(A) 27 (mod 31) B) 25 (mod 31)

(C) 24 (mod 31) ©) 22 (mod 31)

pr is a prime numberandd[(p 1, t.henthccongmcnce * =1 (mod p) has
(A) no solution. m: | (med )

(B) at most d incongruent solution(s).
(C) exactly d incongruent solution(s).
(D) atleast (p— d — 1) incongruent solution(s).

a b . . ‘o -
Onthering R = {[ b a] tabe Z} under matrix addition ‘and matrix multiplication,

a b\ ) ‘ .
b o statements
define¢: R—>Zby é([ b a]) a — b. Then, which one of the following statem
1 false‘?
=Z.

@0 $isarng homomoxphxsm ®B) Rer(®)
©) Ker(¢)isa maximal ideal of R.

© Ker(¢)isa pnme ideal of R. |
g : Contd.
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R R Consider the following classes of ¢ ,
: Ymmutative rings with unity.

ED is the class of Euclidea ey i ;
s class of Uniqus factor) ) d.("“*\"l. PID) is the class of Principal ideal domaish urpis
Zation domain and 11 is the class of Integral domain. :

Choose the correct containme g
tamment relations from the options given below.

‘\ [ il ) | 2 l.([) e l C ! - [' v -

15, Let S = {1 ¥2, v3} be a basis of a vector space ¥ over the field R. Consider the
following subsets of V.

= Dy -$ ‘ .

{6V|"‘3V2+V3, 3V‘+4V24“V3' Vl‘}'V}}-

i
I

e : 5 Sz {2\’\""‘31’2, 3\"—\’3, Vl—3vz'v3}, ,S4

Choose the correct answer. from the options given below.
(A) OnlyS;and Sjarebasesof V.  (B) Only S, S, and Sy are bases of V.
(G Only S and S; are bases of V. (D) Only Sy, S3 and S4 are bases of V.
i6. I ' N\
Wy = {(x1,X2,--%10) € RI® : x, = 0 when2 divides k1 Sk < 10} and

Wy = {(¥1%25----¥10) € R : x, = 0 when 5 divides k, 1 <k <10}

are subspaces of the real vector space R'?, then dim(W; N Wy) =
@ X ® ¢4
€ 3 ®) 7

rmation on the vector space R2 over the field R that reflects the

points of R2 across the liney =% then which one of the following matrix represents 7
ss the Yo
with respect 10 the basis {(1,0),(0,1)} of R*?

X -1 0l -
10] | (B)L) IN

& o -1

: 0 -l
0 1 :
© } el ) Ll 0]

L]O

17. IfTisthe linear transfo

'~ Mathematics (Code : 18) - e o
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18.

19

- matrices in My(R) to be similar?

- 20.

21.

Mathematics (Code : 18 -~~~ S

-~ n;:}g'_fa{%ﬁg&ﬁ‘

For the linear tra v :
g ansformation 7 - Pt

) = (p1), PC-1) for all p & pycy,

which one of
the following statements ; 1S Mot necesarij,
tme?

(A) Rangeof 7ig g2
1s R<, ®) Tis

one-to-one,

© Kemel of 7'js span{x? — 1}. D) rig
onty,

Which one
of the following statements is a necessary and sufficient d
: 1c1ent condition for two

A) 'Ihéy have the same characteristic polynomial,

(B) - They have the same minimal polynomial,

@/ They have the same detcnﬁinhnt and trace,

(D) They have the same mlmmalamd cha!acterisﬁc polynomial,

If M € M3(R) and det(M) = 0, then which one of the following statements is true?
(det(M) denotes the determmant of the matrix M)

(A) . Oisnot an eigenvalue of M2,
(B) 0 is an eigenvalue of M, but 0 is not an cigenvalue of M.

(C) Rank of M is strictly less than .

(@) Misa nilpotent matrix.

Which one of the followmg sets is countable?
(A S = {(x,y) eR¥:xeQorxtye Q}
® = {(x.v) cR?:xeQudye Q)

© Ss’{(xo')ek"xeooryeo}

®) S = (y) € B xEQorfeQ

@ Scanned with OKEN

Contd. |
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193,

24,

25.

£ 96

s true?

; (A dy - dy I8 & metrig on X,

"'J, mdd "IZ

¥

are metrics oy
LRI I3 TIPS ‘
TPLY 561X, then which one of the following statements

1) o + hdy (2, ¢ Ry is a metric oo X.

(Cy mn {d)ds} is 4 metric on y (D) max {dydy} in it oY,
1447 & metne .

On R, consider the following setn

Ty = :
LTI VARG (0] 0 € ) and o 0] 1 (R U () 108 B

Choose the cqrrect answer from the options given below,

(A) Tyisa topology on R,

(B) T3 is atopology on R
(C) Both 7} and T; are topologies on R.
(D) Neither Ty nor 75 is a topology on R.

Let X = {a, b, ¢} and let T = {4, {a}, {b}, {a, b}, X}beawpologyon}( Then, the
set of all limit point(s) of the set § = {a, b} i is

wx ®) {ac}
(C) A{c} ' D) {b, c}
The set § = {(xy) € R2A By <0} is _____
(A) connected, but not a compact subset of R?,

(B) compact, but not a connected subset of RZ.

(C)  both connected and compact subset of RZ.

/nmtha co

Let {x,} 21 be2 sequence of positive numbers such that hm Xy =x. Then, the sequence
n$nzl

{)’n}nzl ‘.’Cfmcd by Py’
s n -
x x
¥, zl{11(l+;) ”Q(H;:'f} +....+x,,(l+x)}

n

nnected nor a compact subset of RZ,

r

E e PT.0.
- Mathematics (Code : 18) : ‘ .
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27.

28.

29.

30.

- Mathematics (Cod¢ *

(o) Onlylis true.

(A) | converges to ot
; (B) converges to ex.

{C) converges to x ¥ |
A xe', (D)  does not converge.

Which one of the follows
OWIing cgnd' : $ 4
is a Cauchy sequenge? ¥ itions imply that the sequence {x,} e of real numbers

L Bt =Xl = 0 a3 1 = m,

B) ‘l"nﬂ = Xp| < ¥, = x4 for cach n > 2.
©) . kw1 —x, < ":; for each n 2 1,

D) pet —xy) < ;17 for each n > 1. *

Which one of the following statements is frue for the function f defined on R by
fix) = — 7| (€™ - 1) sin|x|?

(A) fis differentiable at all points of R.
(B) fis differentiable at all points of R except x=0.
© f is differentiable at all points of R except x =T.

@/ fis differentiable at all points of R except x=0 and x = ~.

Consider the following statements.

: ®©
I.  Theseries: Z cos(nm) is absolutely convergent.
‘ n=1 n‘[r; ,

I.  The series: ZM is conditionally convergent.
i n

\ n=l ;
e correct answer from the following options._'
(B) Only Il is true.

(D) Neither I nor I1 1s true.

Choose th

(Q/Both I and II are truc.

I}xd (x+[x]) = ,___,_,,...___. ({x] denotes the greatest integer <)

¢ s

7 i';.))) 105 ‘
(C) 100 | 1 i ::

18)
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\1‘31, Consxder. the following statemengs,
I.  The sequence ) '
n21 Of functiong def; o ) v uniforml
on [0, 1. s defined by £,(x) T converges uniformly
I The sequen . '
equence (£}, of functions defined by f, (x) = m:iﬁj. converges uniformly
on [0, 1]. 14 nx”
Pick out .
) the correct ansy er from the options given below.
(&) Both Iand T are true, (B) Tis true, but 1l is false. 5
#, . \'3“)"‘ ‘:' ,
(‘9 Neither I nor 11 ig true, (D) Tis false, but I is true. ot
32. For the function fix, y) = x3 + » = 3xy, which one of the following statements is true? > 'f
| S
(&) fhas more than two critical points. (B) (0, 0) is not a saddle point of /. o T it
(C) fattains its minimum value at (1, 1). (D) fattains its maximum value at (1, ~1). °°
33.  What is the value of the integral ; L(xydy ~y’dx), where Cis a square, cut from the
focd) )
first quadrant by the linesx =1 and y = 1?
5 4 3 oy LA
— "z Yoty >
@ 3 ® 3 AGE:
1
© 1 D 3
34. The value of the integral : L? .dS of the vector field FF = (4x, Sy, 62) over the entire
surface of the cube S of unit edge length and sides parallel to the co-ordinate axes with
its centroid at (1, 2, 3) is RN
, LR
(A) 28 ®) 21 Wrteg us
35.  Which one of the following statements is not frue?
. (A) A sctwith positive outer measure is. always countable.
B) Onan uncountable set X, the function m* defined on P(X) (power set of X) by
0, if Eg X iscountable ‘ 9
m*(E) = {1' if £ X isuncountable '8 &1 outer measure on X,
. 18) 9
Mathematics (Code :

PT.0.
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{CY” If the outer measure of E < R? is zero, then the interior of £ is an emply set,
3 : 39.

) It the outer measure of the boundary of E < R? is zero, then £ is a measurable

set.
36.  Which one of the following statements is fulse?
fA) The Lebesgue measure of any straight line (finite as well as infinite) in R? is zero. A0
(B) The Lebesgue measure of any c;nwc in R? is zero, |
{C) The Lebesgue measure of any circle in R? is its area.
(D) The Lebesgue measure of any open subset of R? is its volume,
37. Consider the following statements.

L Iff: R — R isaLebesgue measurable function and g : R — R is a continuous
function, then # = (g 0 f) : R = R defined by h(x) = g(f{x)) is a Lebesgue
measurable function. <

~

&l.— If f: R — R is a continuous function and g: R — R is a Lebesgue measurable
function, then 2 = (g 0 f) : R = R defined by h(x) = g(f{x)) is a Lebesgue
measurable function. '

Choose the correct answer from the following options.
(A) Onlylis true. (B) OnlyIlis true.
(C) Both I and Il are true. " (D) Neither I nor II is true.

38. Let (X, M, p) be a measure space. If {£,} 521 is a sequence of non-negative measurable
" funictions on X such that li'r’n ﬂigf Jo(x) = flx) for all x € X, then which one of the

 following is correct!

- = liminf TR
By [ fOdu=limin [ fi0du. @) Jy rCodsie timit [, (ods.
(© L,f (X)dllSli'mf JX.,;:(X)dl“f. (D) Ix S (_.r)dyzlim’igf .[\’ £ (x)du. : | !

| Mathematics (Code : 18) 10 : Contd.
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39. C er the function J:10, 1] - R defined by flx) = {0, xeQ

denote the value of the Lebesgue integral of fa: L otherwise - If L0 R(D~ :;: i
¢ mtegral of fand : kil
then choose the correct angwor fmm%l: . fo]{ 1d the value of the Riemann integral of £,

owing options, 3

-

B) LN =R(NH=0
40 Whi~l the L3 [.)/ L{f) =1, but R(f) does not exists.
! ch of the following inclusion relations is/are true?

L L0, 1)) < LYo, 1). L L%([1, w]) < LY([1, w)).
(A) BothIandIr (B) Neither I nor II. -~

' s
@ Only 1. (D) OnlylL e

A f]uadratic equation : x* — x — 8 =0 is to be solved numen';:ally by using Secant method.
With the initial guesses xy = 1 and x|

41.
= 2, the approximate value of x; is .
\ A 6‘]\, > &h'{ Uy
e 1 i SRR

(8 1571 | ®B) 2358 : mw o 2
s el 2
(©) 2.538 @) 2853 4, iégfz?ﬁi‘}_..,%-

42. If the equation : x> — 7x + 2 = 0 has a solution in [0, 1], then the rate of convergence

of the sequence {x,},>1 defined by the iterative process : .

de2,
Xn+l =%(x$ +2), nx1 qw-_(l"ﬁ{
is : |
¥ ; . ’. 1+J_5_
@2 ® —
0 AN © 1
© 3 : ‘
: 43, 1{ a, b and c are real ﬁumbers such that the fol!omr,g quadrature formula

‘I fde=af DL +ef )
-1

fdegree S 2,thena+b+c =

®) 5
He

is exact for all polynomials o

= v | 5 PT.O.
-1 Mathematics (Code¢ * %
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45,

47.

48,

duteren Ny T
[Fees

' o f the equation: x* 2 = 0. If the |
¥ .on method is used to find the rool(f) of t ; 149
::?t?;tlox:);zi?::::ig:]c_,.“-:. -1, then the sequence of iterations converges to ; 49
A -1 ® -2 |
©F 14 ®©) V2 |
Using the following data: - : ' \r ¥ "63 A
_ ' v s
r Jofi]2]s] V%, S "
' . 2L
Jx) 1 0.5 | 0.2 0.1 : "/)a 2602
A 6.3 T :
23
the value of the integral ; [£(x)dx by Trapezoidal rule is -
0
A) 2 By 15
©€) 1.25 D) 115

A'HL = x)(1 = )1 - )1 - x¥)) = (A denotes the forward difference
.operator).

) 10 B 10
(C) 10! x D) 91 510

For a funCtionf; let (x07 ﬂxO)) = (0, _l), (xlrf(,xl)) =~ (I’ a) and (XZ, j(x2)) = (2’ b)
If the first order divided differences f[xp, x,] = 5, STx1, x3] = c and thevsecond order

divided difference fTx, x;, x;] = -—%, then the values of a, b, c are

‘9—‘ . k‘\"q '*2.) — b\ﬂod‘d
= \
> &y : ) ———
_‘2))/524 ®) 4,2,6 -
’ 2,4,6 , - ~H9
2 i 400-be_ 0o
If the Lagrange polynomial p satisfying the following data ; A= N -0
, s A ~CAD »
x 15 [ 18 | 22 = | ]

px) | 24 | 37 | 25

is given by p(x) = 24£o(x) + 37£,(x) + 25£,(x), then £,(16) =

(&) 057 B) 0.0 LI
& 033 | ®) 017 | L ko) | [
’ A \ ' me 22) |

Sy
~ Mathematics (Code : 1’3) ' 12 e i . 1&\5) @_2§ontd. Iil
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52.

53,

Mathematlcs (C"d‘

' Match the corpe

LA G ilrn A v €15

¢ pairs,

N o LR » » '
umencal integration scheme Order of fitting polynomial \
P.  Trapezoidal Rule . l

L Third ;
Q. Simpson’s —_%-rd Rule 1L Fimst
R. Simpson’s 2 -th Rule 1I. Second

(A) P“"LQ*‘)II,R...,]“

. B) P-»1IL,Q—-I,R~—I
© PoUQo IR

lg))/p-»ll,q--»l,n..»n
The approximate value of 0.1) by Euler’s method for the differential cquat(iton 5 5
8!
Z =y~ 1, y0) =1 s ey Y ?0;;“;}[ |
&) 075 ®) 081 oor
©-0%0 - - | ) '1.06
If yp(x) = x cos(2x) is a particular integral of the differential equation

y'+Ay= -45m(2x) then A = he /E,ln_zm

L \J®" .2 pPr 2

3 Byt
© -2 : D) -4 :
t = 2n)=1
The boundary-value problem y' +y=0with bounda:y conditions y(0) =1, \)\:( 4:-‘:\) |
has R ‘
RN 3 (,
(A) no soluton. _ \ﬂ\ 4 / Wi
h ‘ Ut / \(’\' ‘4?/
(B) a unique solution. ; ; . ~ -
(C) more than one, but finite number of solutions . ‘ g \,
v 'an infinite number of solutions. _ oL
O i 2 gm0 s=toB =T,
) .olution of the differential equatum x 2 L
Ify(x) 15 the 8 f . \ ft\.';.i’.. gq*/ :
x - %
thCﬂ,VG) S 17 1)'{‘91 D-2 =9 ‘B;Yd ;O}J{ .
®) 57 b })ﬁ v
11 21 2 i 5
' (D) -l-‘- mloamEm—2 =0 ;
2 4 \my
© 7 ) m(m-2) 1 7 pron
18) : : (m“?)U’H' '

i

aeae =
Y - T\

Cre “Mé' :
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- 58

e g

SOOI
: . ‘ A AR iw
f , egral ¢ [te™dt? Tk e 8
| 54, Whatis the Laplace transform of the Integrat . 6[ ¢ ey %
: T a4 P18 : 6C
. _ . 1
..........L...... m) T [ "”"\' e
2 s T s(sw3)? (P12
e T W 1) RS
C CE ) L 57(s+3)
5501 f P,{x) denotes the Legendre polynomial of degree nz 0 and 1 + x'7 = ; M Fi(x),
=0
then Ag =
Y 0 B >
Johy -
© 3 O 1
56. The eigenvalues of the Strum-Liouville problem: y"’ + Ay =0, y/(0) = 0 and y'(z) = 0
are .
2n-1)% 2"
&) ( 2 ) (neN). (B) f; (neN).
(C) »* (n eNuU{0}). ; (D) n*n? (neN).
57. The solution of the partial differential equatlon xp+yqg=zis (¢ is an arbitrary
functi
Ol’l) . ff{.& - o%i.’: D%L
S @ o x -
@) ¢(x-yx-2=0 @ 4{;’%} =0 g
o W
© ¢(F - 2-2)=0 O ¢ -y =0
“The coefficient of cos(5x) in the Fourier series expansion of the function f{x) = |x| in the
interval (-m, 7) is 3 )
.. (oAt P a
; 4. 4 -y (el
(N ~zg ® = et
. S¢ ‘ - on 2 4o S’ N
¢ i _ N""'\'?,f‘ S 2 X
O - O o e LT,
e 257 25% SR~
. = X \__ % P 4\
59. Ifufx, 1) is the solution of the diffusion equatlon W= (0<x<m > 6’) satisfying
 the conditions #(0,¢) = 0 and u(x,0) = 3sin2x, then u(x,) =
(A} 3e'sin2x ' | B) 3¢ ¥sin2x
(©y 3¢ ¥sin2x (D) 3esin2x
Mathematics (Code : 13? 14 ' Contd.
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6l.

62.

63.

65.

- Muthematies (Code : 18) PT.O. |

R s

Which one of the following options is true for the Cauchy problem 2u, + 3uy = 3
satisfying 1 = 1 on the ling y = l‘ ?

2
(A} Ithas a unique solution

(B) It has more than one, but finite number of solutions,
(€)  Ithasinfinite number of solutions.

(D) Ithasno solution,

The optimal solution of the following linear programming (LP) problem :
Min Z = 3x + 5, subject tox +3y 23, x+y22; xy = 0is
@ 5 ®7 =0 g )

T
(C) 10 (D) 11 PR LL
. . . . >0 i ]
Ifan artificial variable is present in the *basic variable’ column of the optimal simplex table, i
then the solution is said to be . Y425 e
. B , : ATY=
(A) Optimum \@)/ Infeasible i)
(C) Unbounded (D) Degenerate Y=

A 23l

Which one of the following statements is not necessarily true?

(A)  The dual of a dual LP problem is the original primal LP problem, | P>Z 48

(BJ" Ifeither the primal or the dual LP problem has an unbounded solution, then the ~ 2

solution to the other LP problem is infeasible. - h

=

L
B

(C) The objective function value of the dual LP problem at any feasible solution is
always less than or equal to the objective function value of the primal LP problem
at any feasible solution.

(D) Ifthe primal LP problem has a feasble solution, but the dual LP problem does not
have, then the primal LP problem will not have a finite optimum solution and vice

versa.
Which one of the following methods is commonly used to solve assignment problems?
(A) Stepping Stone Method. (B) North-West Corner Method.
(C) Vogel’s Approximation Method. @VHungari'an Method.
The degeneracy in a transportation problem indicates that
(A) dummy allocation(s) needs to be added.
(B) the problem has no feasible solution. |

(C) the problem has multiple optimal solutiogs,

(1})/(A) and (B) are true, but not (C). , |
15 |

[

t
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. In game thmrv the outcome or conscqucncc of

a strategy is referred to as

(A) penalty, (B) reward.
'(_‘)""'p'w-m‘f (D) end-game strategy.
67. For what range of v alue(s) of A, the game with the following pay-off matrix is strictly
determinable?
Player B
Player A B B, B
4 A6 2 D
AR B TR, A
Ay =2 4 A >
P ¢ &
(A) =22 B) -1sA=52
C) 0<sAa<2 \(9/‘15152
68. Which of the following statements is a valid logical inference?
(3}-)/ All mammals lay eggs. This is a mammal. Therefore, it lays eggs.
(B) All mammals lay eggs. This lays eggs. Therefore, it is a mammal.
(C) All birds lay eggs. This is ablrd Therefore, it lays eggs.
(D) All birds lay eggs. This lays eggs. Therefore, it is a bird.
.69. For each n € N, the value of (l+§-].(l+-5-].(l+z-)... 1+2n+l is | :
. -1 4 9. o2 it
Lb
o iy q
n+ \2 )
(A) > \@/ﬁ +1)
3 .
(n+1) : n(n+1)
© X9 O)
70, On the set X = {p, 4, 1> 5, 1}, consider the following relation
: R - {(p’ P)1 (p' q)’ (p’ r)’ (p’ S), (p’ t)’ (q’ q)’ (q’ S), (q’ t)' (?‘, r)’ (r, 1), (S, S)’ (S, f), (tm t)} ‘
" Which one of the following statement is correct?
(A) (X, R)is a Boolean algebra (B), (X, R)is not a lattice.
(C) (X, R) is a complemented lattice, (D (X Ryis adistributed lattice.
Mathematics (Code : 18) ' 16 : Contd.
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71. Number of edges

. in
{(n, m) : n divides ,, the Hasse

i
|
\ . 1
1} on y : diagram representing the attial' brdering |
(A) 145 ' SUX = (1,2,3,4,6,24,36, 72 15 |
+{C)- A2 ®) 13 T4 54 Y o B
2. The minimizati 11 ‘
7 (The symb P:S“ of the Boolcan expression : F(. " ;
Ymoo denotes the Boolcap ‘m'l‘ CFx, )=y (X 4y )+ Xy) s i}
n i Port
(A xy complement). j}d Canaaly) '. '}‘?:s\ 3. 4 3
(C) x' y ‘(.B) xy ' ~L‘1 ‘wad )\t At Y) 7)/ g,p
) ; ) M) xy -~ ylarortT >3 A /
73. The generating function of the following recurrence relation : d i)
@n = -t + @py for n 2 2 with ag = a, = 1 : \’/{ S
1S ¥ 0- Ot Dy \/ : 1)4
Oy = O ’ » Jor?
X i : 1 2 R R
(A Gilx) = : . R . N g LT
T ® Gl = . " A
1-x 1
(C) Gix)= —. 8N
) Gi) mx 2 ®) Gex) = T3
74. The number of clements in the adjacency matrix of a graph having 7 vertices is
(A) 16 B) 25
© 36 @ 49

75. In a binary tree, the number of intemal nodes of degree 1'is 5 and the number of internal

nodes of degree 2 is 10. Then, the number of leaf nodes in the binary tree is
oy 10 ® 1

©) 12 | | (D)q 13
76. 'Which one of the following statements is false?

g4 16= 207"

(A) The complete graph K, (n 2 3)is :“ Ham‘llt(.n?ian graph. -
By The complete gtaph K, is a Eulenan graph, l‘f an(? onl‘y ifnis odé.
(C) The complete pipartite graphs K are Hamiltonian, if and only if m =n> 1.
lete bipartite graphs K, » ar¢ Eulerian, if and only if both m and n are odd.
o S Com; c (3,59 15, 24, 45} under the divisibility relation, which one of the
77. Onthe poset X = 17>~ ~*

AR
i ect! 38
i {ements is €OIT |
following sta . test element and a least clement. WA 2
- Thcrc cx‘Sts : grca / “Q '\.‘.K}‘t\
(A) . catest element but not least element. e 5 &
_ There exists @ g \J f
(B) jcast clement but not a greatest element. & Te,
re cxists @ |
(C) TherecX not exist greatest clement and a least element. '
locs » |
(D).~ There ¢ ¥ e
Mathematics (Code @ 18) ‘
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l‘.

LR 4
78, | pet Gbea connected b]anar graph with 10 vertices. If the number of edges on each fac
‘ is 3, then the number of edges in Gis - N/
(A) 18 B) 21 b Y
(©) 24 - @ 27 debied
79. gdaximization of an assignment problem is transformed into a minimization pr
W

A Subtracting each entry in the table fr&m the maximum value in that tab,le'
(B)  adding cach entry in a column from the maximum value in that column.
(©)  subtracting each entry in a column from the maximum value in that column.

(D)  adding each entry in the table from the maximum value in that table. -

80. ‘Which one of the following statements is false in the case of a spanning tre€ of a
-+ graph G?
(A) Itis atree that spans the graph G.
(B) It is a subgraph of the graph G.
(C) Itincludes every vertex of the graph G
(D) It can be either cyclic or acyclic.
81.  Which one of the following functions (defined for z # 0) can be extended countinuously

toz =07 :
@A) fi(z)=2E ® f)==
z , |z|
Re(*) _ ZRe(2)
Q@ S@=—m . ® fi&)==

' 82 Which one of the following statements is frue? (z =x +y, x,y € R) :
\P‘, (ﬁ\‘ﬂ‘.\fv)

(A) fi(2) =x2%)? +2izy is analytic in C. S pacte L
(B) fo(z)=1Log(2)is analytic in C \ {0}.
@/f;‘(z) = cosxcoshy - isinxsinhy is analytic in C. &N

(D) fu(z) = sin(7Tx + Siy) is analytic in C.
Which one of the following is true? (Arg(z) denotes the principal value of the Aot

of z),— B |
Arg(zi27) = Arg(z)) + Arg(zy) for all z;, z € C\ {0}

®) ) =29 ¢ dcomplex andz € C\ {0}.

83.

(C) |sinz| <1 for allz € C., ‘
(i)) There cannot exist a function ana]yﬁc on an open set Q < C with rea] =

2 - 2 Gk
'Méthematics (Code : 18) ' . - ., 18 : o 30 ontd,
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85.

86.

87.

88.

Under the Mab;
lus :
xy-plane ig u”ansfonnauon 1)=&, thei .
' » I Image of the straigh fipe y=x+linthe
(A) the circle [ + =1

: (B) the straight line u + y = - |
(C) the Straight line ; = 1

(D) the straight line v= -2 , |
Let y be the boung

of the reg; 2
clockwise orientaf ary ol the region Q = {(x,

on. Consider the following

L [Re(z)dz=L
2

Y):0<x<1,0<y<] - x} with counter- ‘
integrals, |

Choose the correct answer from the following options.

(A) OnlyIis correct. (B). Only II is correct.

(C) Both I and II are correct. - (D) BothIand I are false. - e—bg\ '
' g -\ P
7 . . { L -5 ( \ NS 2— =
For the function f{z) = @ 1) (z € C), the point z =0 1s g ¥
z(e® -
(A) a removal singhlarity. (B) a pole of order 2.

(O) an isolated essential singularity. (D) anon-isolated essential singularity.

for !

: 1) _
If f:C — C is ameromorphic function, analytic at z =0 and satisfy f (;) =t

all 7 € N, then which one of the following is false? .

. v ) ‘1 %
1 oy 1= 1 |

A f0 =73 ® 1/O1=7 s
(D) Residue of fatz=-2 is 2.

. N =-2
a Slmp]e p0]e atz
(©) fhas f the origin in the complex place . If

ic i i hood 0
Let fbe analytic 10 a neighborho 2

1 n“-1
f(n)(()) =(n-Din+ l)(-’%—) (71 € N) »

{argest circle with centre at the origin inside which the Taylor series |
e .

- ius of th .

then the BV Z e function s

offdcﬁnes_a“ analyt }- i
1 e it

e | Y |

© ¢ |

° PTO. |
19 . : i

&)

v -1 : : L et
, . Mathematics (C‘)dc , | I TS, HERE KOS P SRRy ,
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7180, If the foll . ; aQanSiOn AT by & ny
| 0 omngLauxmtsu‘nls .P. e .}“Q”i) (V;ﬁ‘f) (1*3::_,(3&'
_.__..-~—~——=Zauz " 1_ \-{"C&* > \
G-z-2) = N e L)
is valid in the annulus 1 < |z| < 2, then the coefficient of ] MRS NAL S 3—"%
A1 : ® 0

© ® 1

L5
2

. j ‘ﬁ?i/i.s.in(l./ 2)dz = ShaaL - 1L b

fef=1

@ o ® =

(o Pt . i
iy ® 2

91. Let(X, |- |) be a normed linear space and let  be the metric induced by the norm on

X.Ifx,y,z € Xand a e R or C, then which one of the following is nof necessarily
frue?

@y d(x +z, y + 2) = d(xy) B) d(ox, ay) = ajd(xy) ,
(C). d(d(xy)x, dxy)y) = (d(xy))? D) d(ox +y, ay + x) = (o — 1)d(x)

92. On (lz Sl '"2) define the linear functional f by

ﬂx) = Z;— for x = (xy, xz, x3, J) e

k=1
Then, which one of the following is correct?
&) Hfll =1 ® |s]= 'T
© Ifl=F O Ifl=w :

93. On the linear space C ([0, 1), defme the norms :
1

I/t 550 1769, 1 b= Ilf(t)[dz | ﬂ,z_[ firor dt] S

and consxder the following statements

L (C(q0, 1], Il - Ilo) is a Banach space,
1L ([0, 1), [l - ll)) is a Banach space,
HL - (C([0, 1)), |l - Il2) is @ Banach space,

Contd
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A ) Ch
X (A) - nswer from e folioy
. Only Iis trye, VINg options
() Only Lang 11 gre 4y ®)  Only Il is trye,
g 94 Ona finite dimengiong; normed Jj ) Only Iland i are
8 : Inea
8 L Aqn norms on X ~-a space X, consider the following statements
o s induce the same topology on X,
- ¥ convergence of .
f? any norm of . 4 Sequence in X imply the convergence of the sequence in
1.

Ch Any linear Operator on X is not necessarily bounded on X,
00

AT e

se the correct answer from the options given below.
A . -
(A)  Only I is true. : (B) Only I and HI are true.
(C) Only I and I1I are true. " (D) OnlyIand I are true. “

95..' Which one of the following statements is Salse?
(A) The dual space of (ll,ll-lh) isisometﬁ'cally‘.isoménic to (["J :”'”:n)-
(B) The space (l',lf . II,) is reflexive.
(C) The ;pace (ll,ll ']h) is separable.

(D) The dual space of (cosll-lko ) is isometrically isometric to (l‘,"-l]l),

06. IfX, Y are normed linear spaces and T: X— Yisa surjective, bounded linear operator,
then which one of the following statements is frue? .
Fo (A) T isalways an open map. |
(B) T is an open map, if X is a Banach space.

(C) T s an open map, if ¥ is a Banach space.

D) T is an open map, if both X and Y are Banach spaces.

. : d let F be a collection of bounded linear o tor§
be normed linear spaces an g
) ?tmx)’(Yto Y. Consider the following statements.
0 i Liformly bounded, then F'is point-wise bounded.
L IFi .- bounded and Y is a Banach space, then F is uniformly bounded.

‘1§ F is point-wis€ bY
e int-wi nded and X is @ Banach space, then F is uniformly bounded.
n. IfFis point-wise boun

t(s) from the options given below.

ct statemen
hoose the €orTe ~"Only I and II are true.
- Only 1118 A %;/I Hyand IT are true
(A) ] Iandmarcuue. .‘. :
(©) Only 1<% 21 ; P.T.O.
i 4 ) 8 .
. MathematicS (Code © 1 )
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i 98

9%,

| 3 1 R o 2 |
for R - Ifu = (—\[—-‘2"'";—'2‘*10) Eﬂd ¥ = (oy ‘O} 1)? thm W0

_'With‘the usual inner .pmduct on R lettheset §= {u, v, w} be an orthonormal basis

{gxﬁ\{?uf

@ © 1,0 | ®) (10,0
©), [—3..,0, __g__) AR i Pty
LN | | Qf 7’5’“3'0

7St be a Hilbert space over R. If %, y € M with ||| = 4, [yl = 3 and

Hx=»l=3, then < X, p>= (< - ,+> denotes the inner product induced

.:v.‘ b}’ tl]e n0nn 0]1 H) g™

i * V '—-‘?
@A) 4 y (B) 6 \/ A4 00 “ \
© s ' ©®) 10 ° iy

- 100.

iee:t ¢ bea bounded %mear functional on (lz,ﬂ '_llz) defined by ¢(x) = x; + x3 for all
o (*1, x3, X3yeer) € £, Then, the unique element y € 2 representing ¢ as given by the
€Sz representation theorem for Hilbert spaces is

(A (0,1,0,1,.) - ® (1,0,1,0,.)
€ (o, 0, 1 1,..) | ® (1,1,00,.)
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