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Note

'then:js equals. o

st B T B

- All symbolg carry ithéif"ﬁsualg, unless Spévéiﬁfe‘di 6fherw'isé. |

The sequence (p'") is

" (A) -monotonically decreasing ¢ -
® 'fnbﬁomiééﬁy increasing
(C) convergent and converges to zero

'(D) nerther monotomcaﬂy mcreasmg nor monotomcally decreasmg

Lei;

Consider the series

Then e

'(A) the semes 1s cenvergent but not absolutely corwergent e e

(B)  the series is divgrgenst
(C) the nth term of seires does not converge to zero

(D) the: series is absolutely con#éijgejn‘t
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4. Consider the sets

S = {}- :neNandnis prime}
n : ,
Then -
(A) sup(SnT)=1
(B) supS=1 and inf T=0

e R L
(C) sup S,r“'-§ and inf T =0

o .inf r(S 8 =§; j
5 'Con&der the followmg funétlons from R xR ~;R deﬁned by |
o | d(x y>~!xl+ly! | |
dg(x‘,,y):- SR
B 10, -x’:.'()
oo 9= =yl
: _‘Whleh of ‘the followmg s‘cateme.nts is true ?
& (A Oxﬂy d2 and d3 are me‘tmcé on R |
“(E) ,Only d3 is a metrlc. on R
| (C)‘ Only d1 rand d2 a%réi metric;s 'on"R | "
) (D) AH are metmcs on R | |

as- 6030-A~A o 3 | | PO,




6. S’: {(jc, y)e R?:xy < O} is
| (A) neither connected Hor compaét subset of R?
(B) not .¢bnnec§ed 'b‘ut 18 é(}m‘pact_’ subset of R2
(C) is ’borth‘ connected and cdmpact si_ﬂ;éet of‘Rz
D) is not »g:c:):r‘npact. sﬁ;bse’t Of R? bﬁt‘ ’connécted" ',

7. Let (x,) be a sequenbé‘ defined by - | R R

x, =3 and x,”;1':f4—xn :
Then

v(A:)k ,-(xn) i»s’ a"nionoﬁonicfally vgfiecfe;a}j»sing séqﬁéﬁcéfh}ati 1s ’»gptbc‘i‘mded below -
,(ij ;(xn): ‘convergeskt‘é 5. J?; ; |
(C) (xﬁj ’cori),"vé;rjges ,tql 2,\@

” D) (xn) ,diverges .

8 The value of theseries‘.» T
| 3 I
a2
is given by
® 2 o L ® 4
© 6 ] . o

GS-6030-A—A | 4
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9. Let f be a continuous function on R. Define
Glx) = gnx f@&) d | VzxeR.
: Thén |
(A) Glx)=f (coé x) sinx
(B) G'(x) = — f(sin ) cosx
(©) vG’(x) = f(sinx) cosx
(D) G'(x) = f(‘sinx)"vsinx | |
10, Let (X, d) be a metric space where X is an infinite set and d is the discrete
| m:etric.iThen B j " ‘ | ' | ”
‘(Aj. :’Heine—Borel tﬁéorerﬁhqlds for (X, d) " '
(B) Hemég«Borei theorem does ot hold for (%, d)
(O Xis not bounded S
D) ’X is corﬁpéct -
11 Let |

B "
1+(nx-1)%"

f(x) xel0,1]

Then the sequence (fn} is

(A) ,‘po‘intwise convérgent but not uniférmly cbnvergént on [0, 1]

(B) - uniformly conVei‘gent but not pointwise convergent on [0, 1]
(C) both pointwise and uhifbrmlyv convergent 61‘1,:[0, 1]

(D) neither pointwise nor uniformly convergent on [0, 1] 4
GS-6030-A—A 5 | - P.T.O.




12.  The limit inferior of the sequehce (x,) where

o1+ (D 4=
A ) ‘871 »

is
© 2 - o 0

13, Which of the following sets is in one-to-one corfééﬁondenée,vviﬁh N

aw {3 : «psqu}
R o
“(&) (D and D
~®) (D, D and (1D
O @ and @
(D) All of the above
GS6030-A—A 6
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14.  Suppose [ and g are differentiable on the interval {a; o) such that
| fla) < gla) and f'(x) < g'(x) Vx>a. Then which of the following statements
is true ? |
A) flx)=glx) ¥ xela 0
(B)  flx) > glx)
©€) flo)<glx)
(D) None of the above

15.  Which of the followmg S£atéméﬁ£s ‘a‘zjf'e true ?

=
oo -

(D) There ’eixis‘t'sf a continuous function ;fromy-';. = ,“] conto (0, 1)

|

N

r o L oo Tl T
(ID) There exists a continuous function from *5,5} onto R ~

) »(HD_Thefe kexjists a cont‘inuygu‘s functioni from [{), 'ﬁ]‘Q;{Zﬁ,’ 31] onto [0, 1]

: (W) There. exist"s a {continueué fui;étion'frb'm [*3»%} Qnto{(),. %}u [% 1} - |
W W@

| 'y<;B:> ,quv:[_)v"and:; @m,-

T @H)“aﬁa’i (Iv)

D D@
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16. For
(x19 X9s x3) y= (yp y2> y3) eR?
define |

d (x, y) maxlx ~yji

;iz(x, ¥ = {i (x; —yj’)z} .
v =R
» - Consider the metric spavcelsv' (R3 dl) and (R3, do). Then
(A) ®3, d dy). is complete, but- (RS, dy) is not complete
(B) (Rg dz) 18 complete but (Rg dl) is not comple‘te
| (C) Both (Rg 1) and*(R a‘fz) are complete
(D) Neither’ (R ‘dy) nor (R dz) is complete
| 17 et fo RZ - R be defmed by

x.y, . (5 #0,0

ey =  w7
O | (x y) (0 0
. .T‘hen | | |
(A.) f is not -cehﬁinﬁous at (0, 0) but all directional derivatives of f at’(()v, 0) -
emst | . ‘- : o |
(B) fis continuous in RQ and aH dlrechonal demvatweé of fat (O 0) éxmt
| (C) fis contmuoﬁs in R?‘ but not all dn‘ectwnai denvatlves at. (0;. 0) ex1st
B D) f is not ‘continuous at (0, 0) and not all directional derivatives at

0, 0) ex1st

GS SOSO*AMA ‘ S 8



| 18. _ Let
:v{(_x;‘y)‘e R’z»: xe Q, y € R\Q}
x%zhere Q is the set of ‘rationals'. Then |
- (A) X is an open and ﬁense subset éf EQ
. (B) X is an bpen but not ‘Vdén.se :subsetx')vf Rz A
| V(Cﬂ)', X is n'of"t'v an oﬁen but a ciense .‘subéet (ff R?
(D)X is neitheré;n* vopen nof a densé su‘i‘)seﬁ'‘(jf;R?2

19. Let neN,n>3 be ﬁxed and let f 0 1] »R he deﬁned by

(x) = : <z < —
FE =1 @k-1 e <?f~ ”
k=23, ... ,

Then

| ((A) f 1s pontin‘uous and Rie-mann integrabie on [0, 1].

(B) fis fitmjt"con-tiﬁuoﬁs but isvv,R'iemam’i _intégxza%bge‘ on [0, 1]. !
(C) fis éontinudus Zbui’; ,no’i;k Riemann iﬁtégtable on [o, 1.

D) / is neither continuous nor Riemann ‘integrablé on [0, 1].

(GS-6030-A—A e P.T0.




20.

- 2L

22.

Let |
S#{xéR:f'Sﬁixz}O}.
Then

(A) S is bounded éb_‘ove _ande'isfthé least upper bbund of S.

(B) S is bounded above and does not have a least upper bound in R.

© S 1s bounded‘ahdvé”kahd..dbje‘s not have a least upper bound m Q, the

set- of rational numberjs; bl

(D) S 13 not bounded above

Let p and g be dlsimct pnmes and let G and H be two groups. such ‘that ’
O(G) = p and O(H) q The number of d1st1nct homomorphlms from G to H
is/are | o
wi: T ®e-l
(©) qv-l AR i ,k (D) pq .
Let G be a cychc group such that G has an element Of mﬁmte order Then o
' the*number of _ele_ments of ﬁnlte erder m: G 1s/are o
_(C) infinite R (D) none of these

GS-6030-A—A | 10



23. Let G bea non-abelian group-of O'I‘deI" p3 Whére p is a prime. Let Z(G) ¢{e}
Then | ‘
(A) O(Z(G')) =p
B oG =p*
(C) m _1s’ cyc_:lic
(D) _ho‘ﬁe of’ ihe above
24: | Let G Ee a grﬁup of ofdér pqr, f&herei p,‘ q, r are pmmes and p <q<r ’Wiﬁcb
' of the »foiloWing st;at;emen;s»’aré%ﬁ;é 7. o e
,(lj)A G has a ‘mormal subgr(}@@bf Orde;" qr |
(@) Sylow f-’su:bgz;oup. of VVG- is nermal
(i) G is abelian
l (&) ‘Qn:ly (i) and (i)
(B} | vonly i) aind }(ii}i) | “
(lac) only (i) and kiii)'

@) @), Gi) and (iii)

GS-6030-A—A 11 - pro0




95. Let R be a ring with unity such that each elemient of R is an idempotent.

The‘nk the charaéteri‘stic of R is
@ 0

(B) 2’

(©) an odd kprin'le"l '

§6) n‘oné of thev‘ above
926, Let | |

F—.:Q(\/Z‘z*i).v |

~ Which one‘ of 'ﬁhé fol‘iowing is no‘t“‘true ? ‘
A \@ eF
©) - 16 £ O"‘h'as a s‘oll_:xition” nF
D) dime® =2 R |
217. bThe» idéaly <x> of the ringz{x] is.
A maximal but ﬁét'prime
(B p‘rifng buf »nv”o_t :‘maﬁmal
© ’both ?fime and maximal
) neithef prime nor maximal

GS.6030-A—A 12
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28. The smallest subring of @ containing 3 is
(A) S={a+b—§]a,bez}f
B) S=Q

, o . - :
() ‘S:{a(g—} ]]z'eN,“a'e Z}

129, Ifp is an odd fprimej:i;fhen"”
9+ 42D wf@f@ T e
is gqual to N
®) @ -D(p-D
"(3) 2" (p-1
(© @+ (-]

@ 2 (p-1 .

GS-6030-A—A - 13 - prTO.




30. Let‘
| TOSG »sinﬁ}
A@) = |, 8e(0, 2n)
‘ sin® | cos0 . :
Whmh of the folvlo\‘)ving’ sfatements is true ?
(A | A(G) hés éigenvec;:ors in R? for every Qé (©, 27\:} |
(B) | A(é) vdoges nd}t have eigenx}ectbréi"in ?S,zfor any 0 e(O, 2@) :
€ A(e) ’ha‘ksi ei‘génvecﬁors‘ in R? for ‘eixya'ctly‘ o’nve, Qalue 'of 0€ (O, Qﬂ)k
| (D) ’iA'(B) has {éigélﬁe'ct’.orss iﬁ R? fo? Qxa;tly évéo %zajluésyi of é:e (0,21:)
31‘.‘ Let M(n, E%,) be thev vg(?:t(.)r space of ?z X 1 matrices_ Wi‘vt:h‘ rggalé’agt-r;@es »j:a:nd;U »
be the,:subéet} cij(}z, R) giveﬁ“ by |
: {(aUH ql%»+a2§ A;'.».,.‘.+a-,m-=0}. ‘
Whmh one of .thef following .stateﬁ;ents‘ is true 7
(A) U ié a su»bs.p»ac‘?e' of dir’ixens_ionj "2 __i
»(By)i U is a subspacé of dimension nt-n
kC) U is nQ't a subspace
) Non;e o!f the above
GS-6030-A—A | o 14




32. Let

Then det (A3 — 6A2 + 5A +-3D) is

(A) 24
(C) 3
33.  Let

- and

I

b

d

®)
D)

a,b,c, ER} :

|

15
0

B W%{a %5@' rer’|a, b <Rj.

'De‘vﬁpék T :,jV——> W by ‘

The null vfspa:ce of T is

aeR}

| y@) Lf
® 1

© 1@

n
1 @
o 1%,

GS-6030-A—A
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|
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34.» Let
W, :{(a,Za,O)}aeR},v‘

W, = {(a,’r(), —a)t»a € B;}

ihen
(A)’ W1 +  W, is a subspace v(r>f R3 but W1 U W, vis not
(B) W1+ WZ’ A L)'Wzviaj;tv"e };:mth Subspaceé bfl R?) |
: ’(’c) 'Hneither W—i,e- Wy '.#01; Wl U Wé 1s a sﬁbs";'aééé ‘of‘ RS
(D) W1 u W2 is a subépace of R? -‘b;ﬁ; W1 +‘:W2.is vﬁét
35, kkLet v : {?{0, n] be an inizbieriprc‘)duct spgcev ,‘kvx’irii‘:hki’n’i}ér prodx%ct. |
{f &)= f@ g@? i
) - Let f,(x)‘ = ;c;_c»)sx,é(x) =sin‘x. Then _
.(A): 5 g aife érthogo"nal but not 1i‘n§ar1y‘in‘c:i$penden‘jt
(B')' | f, g aré Oftilqgoﬁal and ‘ﬁn’eéz»'ly‘ iﬁaépéndent /
© f & are Bngatﬂ;? independen_t but rv;o‘t’orkthdg;bn.al
(D> “neither f, g are linearly indepéndent nor-;oxv‘tho‘gonalb
| GS-GOSG-AQA' - | - 16 |
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36. If thé partial differential equation

o . fu o du.
__22 . __82 2 -
(=2 =9 ay* " Gx+?}53’ ¢

is parabolic in the region §c RQ but not in R?\g, then S is
(A‘) {(x,,y)eRQ:x_: 20ry;3} | B
@) {0y R x=2and y = 3}
© | y)eRz x_z}

| '(Q) {(x y)e R2 y = 3}

37. Let u(x,y) be the solution of the Cauchy problem
2 a2
ox oy T
: , u%ex a_s‘y—éoo,,“
| Then u(l, 1) |
w1 S ® 0
© 1 | ) o2

38. The initial value prdblem

yla) =
has | |
| (A) mﬁmtely many soiutmns through (0, b)if b ;t 0
B) unlque solution for all a and b
‘(C) no solution if a=b=0 .
D) iniﬁxiite_ly many solutidné if a=b=0

GS-6030-A—A . 17 | - P.T.O.




39, - The solution of the differential equation

dy

)

.+ 4 ;“—COSZQC,,
I y = ;

is given by |
. {A) € cos2x + ¢y sin 2x + —z— sin 2x
(B) ¢ cos2x +cysin % + 5;— sin2x
(C) ¢ Cos2x + cysin 2% +}z cos2x
: (D) ¢, c082x + ¢ysin2x tx cos2x |
40. The following initial value problem of a first order linear sys‘te,m_
x'=3x-2y, ?c(O) =1
' = -3xtdy, yO)=-2

“can bé{éonv,erte’d into an initial value problem of a 28d order differential

v'equlatic»m for x(t). It is

| ‘»Ai(A)' x! -47:x:" +6x=0;x0)=1, x':("O), : = 2
| ® - 7’:5 6y =0f D=1, @ =0
(C) ‘x“_??x‘ +6x : Ov; x(0) : 1, x'(0)= 7

| (D) 'xn *—bx‘+6x:0; x(()): 1,x‘(0)=——2
GS-6030-A—A 18



41. The characteristic values of the Sturm-Liouville problem

dgy

5

+y =0 y(O) =0, y(rn) — y'(n) =0,

are

A) r=o ‘where o, (n=1,2,3,...) are the posi‘tive roots of equation
o =cot Ta |
(B) 1 =0a2 where a,(n=1,2,3,...) are roots of the equation o = tan na

(C) 'O? 1.
D) négative real numbers

42. -_Deteriﬁine én”interval m which the solution of the_‘foHoWing initial value
problem is rce'i"ta'in to exist | |

U y'itant)y =sing, ym=0.

, o 37c“ | 37c
) Fere2 ‘®) 0<t<F
@ ety ® 0<t<3
H{0) §<t<5 \ - D) 0<t<3n

43.  The derivative —gx“ can be ap"proximated most accurately by which finite

| difference ?

o | Cueu
W e ® TR
: ~ U;z:l—‘{,)g«L o o o
(C) T oAx (D) All are equally accurate -
GS-6030-A—A I . PTO.




44. What are the solutions o if any, of the equation r=+1+x 7 Does the

21

iteration x,, =1+%, converge to any of these solutions ?

_ 1+vh . . .
(A) Root = ;f . iterations converge with x5 = 1
- 15 L o
(B) Root =- g iterations converge with x5 = —1

(C) Both (A) and (B)

1+-/5

D) Roots ==
(D) Roots g

but the itemtioﬁs’ do not converge to any root

45. TIs the following function a cubic Spline:on the interval 0<x <2

- (x-1)3 -, 0<x<1
s()=4
oo|eem?, 1sas2

(A) _Yesy i'tyt»v‘is: gpubiéé?li%lé on ’[é, 2] -
" B) Itis a’cub_ikc’“vsplinév only 011_}{{101,‘ 11
. (C)‘ It is é;vCublic Spline only on [i, 2]
(D) It is not a cubic sp_line" v

GS-6030-A—A | 20



46. - Consider the second order differential equatmn

2y"(x) + xy'(x) - 9y(x) =0 for x>0.

If the solution satisfies the in‘tial conditions y(1) = 0, yi(1) = 2, then

y(2) is

@ = | | ® B
vy B
T | o 63
© 7 o

16 g T4
47. 'The éigenvalués associated with the BVP | _
| ¥"(x) - 2y'(0) + (1=2) y(x) =0

9(0) =0, y1) =0

iglare
(A) '}\,%0 | |
| i (B) ,vl;—.nzné, nzl,‘VQ,v 3,
| (C) = —n*n? n=12, 3, ...... :
(D) ?\{-— in, n=123, ... :

48.  The Value of ‘ . | .
| Isgf’f sinx? dx.
using the trapezium rule with two subintervais 18

Jro

ot B

@) g ®:

' Jr "‘,\/’27\{

@y b

GS-6030-A—A - 91
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T 49.

50.

Consider the system of equations

S

where ‘@’ is a real constant. Then Gauss-Seidel méthod for the solution of

the above system converges for

(4) all values ofa kk 1 ~(B) al<1

© fal>1 @) a> 2

The error in the value of y at 0.2 when modified Euler’s method is used to

solve the problem

dy.

E;C":%—y, y‘(0)=1;' h:‘;();TQ
is of the éﬁder T
) 100 | @ 10?2
(©) 109 : | (D) 0

GS-6030-A—A 99
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