COMBINED RESEARCH ASSISTANT IN VARIOUS SUBORDINATE
SERVICES EXAMINATION-2023

COMPUTER BASED TEST

PAPER - I

MATHEMATICS
(P.G.DEGREE STANDARD)

If X; and X, are two independent 22- variates with n, and n, degrees

: X; .
of freedom respectively, then X—l is a

2

X, wpgd Xy ereug @QraTOL FTITS ;(2- wrH&eT, Ny WLOMID Ny eTETLIS

sLlgeTend U &eT erafle X GTeTUG)
2
n, n . n, n )
A =2 1| variate B =2 1| variate
A B 5’5 B B, 5’9
g m Ng M
ﬁl 2’9 wml ﬂ2 2’ 9 L
n]_ nz . nl n2 .
©) B PRY variate M B CRTY variate
ﬂl %"n_zz LD”.@ 182 %"’;_2 LD".@

(E) Answer not known
fer Qgfweldena

To reduce the standard error we should
feowrar Gmpuiar wHumu Gopss Ceudmporearmed, B
Qewiw Geue(Hitd.

(A) Decrease the number of samples
wrdflgellen cramanllsmsmw GMDSSDH

M Increase the number of samples
wrdfseaflen aamaflsmsamu sdstiu@ssiso

(C) Decrease the mean of samples
wrdfsefler srmeflaw GonSs0

(D) Decrease the mode of samples
wrdfseaflen el GoOnSSD

(E) Answer not known
e Qgflwelidvene
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3. Which of the following satisfy the conditions for the validity of chi-square
test?
Yeeumeuareupied 6Tg ns-euiTés Cerganaruien Qeerguugwim@ Hlubsemersamer
Uirss Qewdlpng 2
(1) N, the total frequency should be less than 50
N, Qurgs HapQeuar 50 g AL Gapeurs @ mss Ceuam@Hib
(i1) The sample observations should be independent
wrdfl Seugrafluiyser sryrwd Qmés CauamHin

(111) The constraints on the cell frequencies should be linear
Gead flspeansaiidsr 2 eter sl Quur@sd Cofluars @) mesh

(iv) Theoretical cell frequency should be less than 5
Gamrum_( Qg HepQeuar 5 & ol Adlusrs @ meED

(A) (1) and (iii) only (B) (), (1) and (iv) only
() womiw (111) wrEGwW 1), (11) wpmb (1v) LLEGW
(11) and (iii) only (D) @) and (iv) only
(11) wHmw (ii1) wr HGwW (1) womb (V) LG

(E) Answer not known
cllenL QgNweNdrene

4. The area under t¢-distribution curve for t<t is determined by the
equation

t<t'-é;@3 t-ugeued eueerelie LiglianL SiwraléEh sweaTum@)

@) Fg@)=[f@)ds (B) Fy()=|f(®)dt
—o0 0
' t'
@ Fe@)=[fya D) Fy()=[7Odt
—oo 0

(E) Answer not known
dlen QgNlweldene
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Which of the following are true?
GemeupHd FmOmsatidh eTeney 2 ETEWTRTEE ?

(1)  Correlation coefficient is independent of change of origin and scale.
RLODe] Qaw @ wHmib %H wrHpsHamer FTrTSg

(11) Any correlation coefficient lies between 0 and 1.
Thbs @ @LBpey Gawad 0 whmb 1-5@& Qo GmsEn

(111) Two independent variables one uncorrelated.
@Qrar® smym brHsT @ansCaTam U Hneldarsameu

(A) () 1strue (B) (1) is true
(1) 2 amenwo (11) o_amenwo

M (1) and (i11) are true - (D) (1) and (i1) are true
(1) wHmyw (111) o &reno () womw (11) 2 &renw

(E) Answer not known
clenL Qg flwelerena

The formula to be used for finding correlation co-efficient if we are
dealing with qualitative characteristics which cannot be measured

quantitatively but can be arranged serially is

B grwrer Gmmgeunsmers sumaiadle <ere|Camars erell QWS
@D uflsUns QURISMLESIUL MW QsTLIY Qoarsdnoas s dlu
LweTURSSHD GBS

(A) Karl Pearson’s formula M Spearman’s formula
&M wifgen @gH b e QwirGoen @sdrid

(C) Weldon’s Dice formula (D) Regression formula
QeudL e LsL @SS TD Geremen_cy @&SHrd

(E) Answer not known
cdlen @Az Mwaeldene
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7. The correlation is said to be non-linear if
arafled U (hpey CrMwd HDOTSH Y Eb.

(A) the slope of the plotted curve is constant
GN&sLILL L cuaneTallen gmile| wmmed

(B) the distance of the plotted curve is constant
GO&ELULL cuamareilen gy wmdled

‘Z{ the slope of the plotted curve is not constant
GMésLIuL L cueerallen miey wmhledl oiee

(D) the distance of the plotted curve is not constant
GD&SLULL cuaneredlen gy wrdled jebe

(E) Answer not known
allenL Qgflwalcrena

8. In an Binomial distribution consisting of 5 independent Trials,
probabilities of 1 and 2 successes are 0.4096 and 0.2048 respectively.
Find the parameter ‘P’ of the distribution.

@@ FEnUUL urud selissaluns Hawbd 5 Hapsfsman 2 drar sdug. Qeupdl
QuueusHsTar Hapsse 1 LHML 2-61 wHLLsE epGu 0.4096 wHmIb 0.2048
eafléd @bs FHOIUYL ureueler eteym P-er wdiiy srams.

A) 0.5 (B) 0.4

@ 0.2 D) 0.8

(E) Answer not known
cllen Qgflwelcrene
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10.

Which region corresponds to a statistic in the sample space which leads
to the rejection of the null hypothesis?

@ FnQeuaiulgerer yereflweler Qsriimyeaw @@ UGS usnw smsCaranar
Brrsflggureamd oibg UGS wng ?

(A) acceptance region critical region
THNSCASTETEHD UGS © wmdleo ugd

(C) level of significance region (D) level of insignificance region
QurmEpniwlL Hleae L@ Qurmerhowl L Hlevew L@

(E) Answer not known
ellenL Qgfweildene

Which one is the probability density function of a Normal distribution?
g @uwed ureuellen Hlspsse LTGH Fmiy?

. L (x+u)°
@A)  feu, o)= e? o

ofor

_L(-p?

B) f(x;u,0)=e?

1 (x+p)*

©) f(upo)=e? o

1 (x=p)?

. _ 1 2 52
W(f(x,ﬂ,a)—ame

(E) Answer not known
cllen QgMlweildene
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11. The standard normal curve is symmetric about the value
Hlevowrer @uied ugeuele euamaay wdumu QuImsE Fwsfrms
AIGIGTE

@A -1 (B) 1

@ o (D) o

(E) Answer not known
aden GsMwalcene

12. Let the random variable X have a distribution with finite variance o%
and Mean X . Then for every €> 0, the Chebyshev’s 1nequahty 1s

&Loeurru_nuq i) X-or upeud @pqmmm LU O LDH)QJLD synsfl X

Qara(Hererg. GTGGﬂGD @aGeurm €>0-6@w Chebyshev-eén swsgeufenenwo
GLb.

W/P(\X X|>ea <> (B) P(|X-}‘(|s€ax)si2
S

© P(X-X)|2eo)sl-— (@ P(X-X)|cco)<1-—
€ S

(E) Answer not known
e GQsflwelerena
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13. If a Poisson distribution x 1is such that P(X =1)=P(X =2), then
P(X =3)
P(X =1)=P(X =2) erenr siowowyd umiseumenr ugeugné@ P(X =3)
e 3.22 e 2.23

2! ® =5

-2 03 -2 92
e .2 e .3
@ (D)
3! 2!

(E) Answer not known
clenL Qgflwailcvene

(A)

14. The first two moments of a distribution about the value 5 are 2 and 20
respectively. The variance =
5-@ Qumnisg @m ureuder wsd @m SHmuy SHnersdr wWeapGu 2 wHMIL 20.
Sige wrmurlh =

A) 7 (B) 14

@ 16 D) 5

(E) Answer not known
clenL Qgflwaeilcrenev
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15. If the distribution function of a r.v X is symmetrical about zero, then
the characteristic function ¢y (¢) is

X aeapy @ewuder wrhller ureud ety sWBWe swEsmeTers erafld Py (¢)
GTeaTLIg)

M real valued and even function of ¢
t -& Quwwdliy wHmb @rieL &miy
(B) real valued and odd function of ¢
t -& QuwwdHiuymy wHmb eHen Fmiy
(C) not real valued but even function of ¢
- GQww wHUUHDG yeTd @IL el Fmiy
(D) neither real valued nor even function of ¢
t -0 Qo wHuuHHg LHMID H@D &miy

(E) Answer not known
eden Qs fwelcrene

Mathematics 10



16. Let X; and X, be independent and identically distributed normal
random variables with mean 0 and variance 1. Let w; and u, be
independent and identically distributed random variables independent

of X;, X, Define Z = Xyt + Xyt

, 2 2
Uy +uUy

X, Xy earug eymefl 0 wpmbd wrur@ 1 QsreEre sriuHn WHADTH®L

then which of the following is/are

correct?

ureuTSSLIUL L @Qudblene sweumiliy wrHl&er U, Uy eTetug  gTiudm
pHOpTmeL uFueTssHULL swaumily wrdsd wHpbd X, Xy - 2Leab

. Xiuy + Xousg L , .
stiuppg L= - - aa@r  eueTupIGSLIULLTOD  Speuheuareuhie
Uy +ug

Grg/er;;mm &fl?

1 E(=0
1) Var(z)=1
(1) Var(z)=0
@iv) Z~N(,)])

(A) (i) and (iii) (B) (ii) and (iii)
(i) wpmo (i) (ii) wpmw (i)

@7 O, () and (v) (D) (), (ii), (iii) and (iv)
1), (11) wpmw (1v) 1), (1), (11) wpmo (1v)

(E) Answer not known
e Qgflwaelcena
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17. For the probability distribution function Fyx(x) and the probability
density function fy(x), which of the following is true?

Bspsse ureud sriy Fy(x) vompb Hspssey <iiisd sy fx(x)-&@s.
Gemeu(pd smdmled 6Tg 2 @TEnLD ?

(A) F X'(x)= Eid_ fx (x) if the derivative does not exists
x
’ d ’ A
Fy (x)=d—fX (x) (cuewsQap @oers Gurg)
x
B) fx (x)= g—FX'(x) if the derivative exists
x
fX’ (x)= %FX'(x) (uasQsy Gmsen Cug)
d : . :
W fx(x)= d—F v (x) if the derivative exists
x
d o
fx(x)= EFX(x) (uemsQswy QméEw Curg)

D) Fx(x)= diFX, (x) if the derivative does not exists
x
Fy(x)= —C—ld—FX, (x) (uewsQa Qdors Curg)
x

(E) Answer not known
der. GsMwalcene

Mathematics 12



18.

19.

Let X be a continuous random variable with probability density function

(kx 0<x<1
‘ k 1<x<2
ven b _
givenby f(*) =1, sk 2<x<3
0 otherwise

determine the constant k?
@ QsrLiéd sweauriitiy ol X 6 fepsse) SLisS miy

(kx 0<x<1
k 1<x<2
F® =) heisk 2<x<3
0 Caum @ rausafled

k -én wdliy srams 2
1
16

1 1
c = d
(©) 3 @ 2
(E) Answer not known

clenL Qg flwaelcrena

1
A) B) 7

The mean of Binomial distribution is 6 and variance is 4. Then the

probability of a success
@ FHmUyL ugeudden grmefl 6 wHMID lwss auiss srrsfl 4 erafler Qeupmdlufiern
Papssael

1 1
v 1 ®
G 1 D) 0

(E) Answer not known
cllenL Qg flwaelcrena
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20. Regarding distribution functions which of the following are true?
ureldd grienu Qurmisseueny Gemeu(heuameuphdled 6Tgl 2 @TELD ?

(1) They lie between 0 and 1
sieas 0 wHmIb 1-&@ @enLuld @) (méSlen e
(11) They are monotonically non-decreasing
M6 GMDeUDNS il weneu
(A) (1) 1s true but (1) is not true
(1) e gpermed (11) 2 a@renn e
g Both (i) and (i) are true
(1) wHmw (1) GreETHL 2 Erenm
(C) (1) 1s not true but (i1) is true
(1) e amerd Qdeme parme (11) 2 amenw
(D) neither (1) nor (i1) are true
(). wpmd (1) YHw QreaTHw 2 aTemw Gdamea

(E) Answer not known
len Qg flweievaney

21. If A and A, are equally likely, mutually exclusive and exhaustive

events and if P(B/A;)=0.2 and P(B/A,) =0.3, then find the value of
P(A,/B)

A womgw Ay @Cr wrdfluns fswsss ea@PQuren Nw&ED Hlapeyser
womibd Yy Hapeysear wpmw P(B/A;)=0.2 wpmw P(B/Ay)=0.3 eafld
P(A,/ B) Qe wduiewus snems.

A) 0.2 (B) 0.3

w7 04 (D) 0.5

(E) Answer not known
cllen Qgfweleveney

Mathematics 14



22.

23.

24.

If the sample space is G=C,uU(C, and if P(C;)=0.8 and P(Cy)=0.5
What is the value of P(C, nCy)?

snQeuall G eremugy G=CiUCy wvpmd P(C) =0.8, P(Cy)=0.5 erafle
P(C; nCy) -6 whiiy erenen ?

(A) 0.5 (B) 0

© 0.7 # 0.3

(E) Answer not known
eden Ggflweildere

With usual notations if a curve lies on a sphere, then p and o are
related by

aupsswIeT @GN iger L @@ euamare] @@ Camargdle Qm&@n aafld P wHmib
O &1 2. meyapenm (Fwerum(p)

@ o+dY o (0p)=0 ®) o/ +3/ (0 p)=0

& §+%s(ap')=0 (D) %+d%32(0p')=0

(E) Answer not known
cllenL Qgflweildene

A maximal geodesic in the 2-sphere is always a part of on
the sphere.
2-Canargdlenr ofsurs yalWwed eruCurngib Carergdled —— e @
UGS WMGLD
(A) Acircle (B) An Ellipse

@ GUL_LLD BeT aulLib

A great circle (D) A Straight line

@@ Quilu el Ltb e CrrGsm@

(E) Answer not known
e Qsflualcreney
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25. If parametric curves are orthogonal then which of the following is true
glevemmondl cuemeTe|seaT GFkGSsTeH QMBESTL Wemeuheuaeupde sflunearg erene ?

(1) v =Constant is a geodesic iff E,=0
v = wrhled ereiiugy CamenGupriugiy <& Ey=0
(i) u = constant is a geodesic iff G, =0

u = wrlal eerug CararGupuiuriy < G, =0

(A) (1) only (B) (i1) only
(1) bW (11) wr_@Hb

M (1) and (ij) (D) Neither (1) nor (i1)
(i) womid (i) ' (i)-1 (ii)-1b Gdera

(E) Answer not known
elen Gz flwaeiidena

26. The geodesic curvature of a geodesic is
@6 yedluurider euameruriiLy eugel UEETENLD GTETLIg)

@{ Zero (B) 1
L

WD 1
(C) Radius (D) Segment
2D g

(E) Answer not known
e QsfNweicrena
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217.

28.

If a particle is projected with a velocity u and with the angle of projection
'a' then the maximum horizontal range is

R gisaT U s CaussdHib, & CasramsSHaib rHluliul LTd, iger 2 §F SHan
&&

u2 u2
@ L 7 -

9sin2a

©) D) u

(E) Answer not known
e Qg flualcvena

When the parametric curves are orthogonal, v = constant is a geodesic iff

SjaTeyh eumaTeyseT Wem@EssTs @me@n Cumg, U = wrdled euemeruriy
augelluns @més Csameuwnar wHmb Curgrarae

g E,=0 (B) E,=0
© G =0 D) G,=0

(E) Answer not known
cden G Mwaelcwene
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29.  Match the following in tensor notations :
uem Qpdw GO 14 Spssam_meusmean QUTHESS

@ [111
() [112
© [212
d) [222

@ @b (o
Yrs 4 1
B) 2 4 1
©4 2 1
D) 1 4 3

1.

d .
2

3
3
2

(E) Answer not known

e GQsflwalcvene

30. A surface enveloped by a one-parameter family of planes is known as
RMB-SNaTeyH  GHDU SaThmsmer apL LUl igmEGD @@ Guburliy

ereriu (b

(A) Envelopable surface

&waey Gupuriy

(C) Curvable surface

cuanateueny GmHurliy

(E) Answer not known

eler Gsflwalcwene

Mathematics

Developable surface
Afleurssssss Cuhurliy

(D) Plainable surface
gwger GupHurliy

18



31.

32.

2

On the paraboloid x2—y?=z, the orthogonal trajectories of the sections

by the planes z= constant are.

z= el eremn Ferdle xP-yi=z ugeueeTwd Samowd Qeul (b  LmgiseT
CpirCarantéd LmepsWNs @) (Hé @G0 weafld.

W uv = constant (B) u+v= constant
uv = wred u+v= wmled
(C) wu-v= constant (D) %~ constant
v
u
u—v= wrHal —= wrhed
v

(E) Answer not known
e Qsflwaelebenen

In the second fundamental form if LN-M?%=0 then the point P on a
surface is called a point.

@nam_reus gLl ageusdd, LN -M*=0 aefléd Cupurile o arar e
P yang ————— yerafl @0

(A) Elliptic 7 Parabolic
BereuamaTwid LITeUEnGTWILD

(C) Hyperbolic (D) Asymptotic
SFureueneruibd SiamI@ Cam(h cuenemuid

(E) Answer not known
e Ggflwaeldene
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33.

34.

Developable surface are the envelope of family of planes.
Mfleunsss568 Semb eremug — 5e18 GHbussen spewumE@L.

(A) Four-Parameter (B) Three-parameter
BTGNS, <216Tay( ePETII DHeTa(

@( One-parameter (D) Two-parameter
R AGTa(H ODEORETILIG

(E) Answer not known
cllenL Qg flwaelcrena

If K is the normal curvature in a direction (I, m) making and Angle y

with the -principal direction v = constant then k=£k,cos®y +k,sin®y
where k, and k, are principal curvatures at that point’ is the statement

1S

K earamugy @ (I, m) HosQa 2 drer Qudurar euetain eapre, isHams W
Gsrewgens U = wrdledl erarn  pseatemw  Hamsuder o (maursGHng. eafld
k=Fk, coszt//+~kbsin2t//. @ueg k, woHmbd kK ps ydelWe WsHw

UEATEYSETTE Q) (H&E@HLD . TELg ———— 6T Sndm &L

(A) Meusnier’s Theorem (B) Rodrigue’s formula
Buevailwir Cammwb Corifls @SSy

W Euler’s theorem (D) Monge’s theorem
i GCshmid Curidler Cahmid

(E) Answer not known
eden Gsflwaldenew
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35.

36.

With usual notations which of the followings are known as Weingarten
equation?
ausswrer  @GMuULger ug  GeteuheuaTeupdd  eirRiGTTLET  FweTUT®H  Tem
siPlwtiubheug eTg?
(A) H?N,=(FM-GL)r, +(FL-E M)r,
H?N,=(FM -GL)r,+(FL-E M)r,
(B) H?>N,=(FN-GM)r,+(FM—-EN)r,
H?*N,=(FN-GM)r,+(FM-EN)r,
(C) H?>N,=(FM-GL)r,+(FM—-EN)r,
H?N,=(FM-GL)r, +(FM -EN)r,
@ Both (4) and (B)
(A) vpmw (B) @rerhw

(E) Answer not known
e Qsflwueicrenaw

The distance between corresponding points of two involutes is always
@ran® euamereuempuilen o U gmafler 2 orem @55 Yeatalls@ns@ @@Ll gryb
eru@umupgyb

@A o0 B) 1
0 1

€ o Constant
oo an@s&

(E) Answer not known
e Qgflwalerenaw
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37. The necessary and sufficient condition for curve to be a helix is that

@ euemareurang smeflurs Qmés Csmeuwnargd Gurgwrargwrer Hlubsamer
NG ———————

(A) The curvature is constant

QUEETELOWITETE) (T THled

(B) The torsion is constant
PM&GSETG 6 Wwrhled

(C) The product of the curvature and the torsion constant
eueaTend HMIL (PMI&E @eameusailen QUmEEGS GsTens e wrHed

Q?( The ratio of the curvature and the torsion constant
eueETeLD HMID (PMI&E Qeeusatien aldsb @ wMH6

(E) Answer not known
clenL Qgflueldens

38. The torsion of the spherical indicatrix of the binormal is
Gamer @einigGalMallen ganenrs QemGami g6 Pm&HD

Krt-Kt Kt+ Kt
§ B v B) —5——=¢
(K +71%) T(K*+1°)
K't- K7 Kt + K7
© D) ——C
K(K°+71°) K(*+K?)

(E) Answer not known
aler Qs flweiidena

Mathematics 22



39.

40.

A curve is a straight line if and only if

R waere eaagurtarg  GCriGastims  wrmeughHE Curgiwrer  wHmID
Coameuwimarenay
W k (curvature)=0 (B) k(curvature) #0
k (euameray) =0 k (auemaray) # 0
(C) 7(torsion) =0 (D) r=0
T(Gm&se) =0 rF#0
(E) Answer not known
edlen Qzflwaiidvenan
Radius of.torsion is
Q&S BT eTanug
W Reciprocal of the torsion
pnsfer s
(B) Reciprocal of the curvature
cuanereuanyullen sapadif
(C) Reciprocal of the screw curvature
Hm& cuamareuamyuien sama&LH
(D) Principal normal
e Q&n @S
(E) Answer not known
eflen QgMwaiidvena
23 Mathematics
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41.

The length of the curve given as the intersection of the surfaces

2 2

x—z—%2—=1, x=a cosh (z/a), from the point (a,0,0) to the point

a
(x, ¥,2) 1s

| PRI
yerefl (@, 0, 0) -\ @mbe ydrell  (x,y,2) euerleorer, ? —;2— =1,

x =a cosh (z/a), Gupuruyselear EnéEQaulLrs QsTRésIULL  euameTade
Bemd ————— oy gd.

@A) (a+b2)y/b B) (a®-b2)Iy/b

1
©) -(a®-b>2yib - @ (% +62)2 y/b

(E) Answer not known
clen QgRwaeferena
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42.

Which of the following statements are true if
Qereumbd Fahniseile TEemDMIGET 2 ETenDWITETEN6l

@)

(i1)

(111)

(B)

©

(D)

(E)

A necessary and sufficient condition for a curve to be straight line
is that the curvature is zero at all points of the curve.

@m eaetauay CrisCarms @més GCsmeuwrnargib Gurgoreargomer
Bupsemer.  Seueumeareuanguien  erdver  yetaflullggib  euemetenwo
LRI (GLD.

A necessary and sufficient condition for a curve to be a plane curve
is that torsion is zero of all points of the curve.

@ uMETEUE] SeTeuameTeuamTwrs @Qh&s GCaemeuwnargb Gurgrargomer
Bupgeer.  Scueuemeteuaguier  aroer  ydtellWLggid  PpHESD
Lpshefl D m(G L.

A necessary and sufficient condition for a curve to be a plane curve
isthat [F' 7" 77]=0

QR UMETEUE] SeTeuaaTeuaIuing @ hés Comeuwnargib Gurgoraig et
Hugpseer [F 7" 7 ]=0

All (1), (11) and (ii1)

(1), (11) wHmb (111) YHw epenmy FEmHMISEHLD

None of (1), (i1) and (111)

(1), (1) wHmb (111) YHw epery EmOHNSEHD Goaa
(1) and (i1) only

sapmaer (1) womb (11) wi B

(11) and (ii1) only

sapmaer (11) whmb (111) wiHib

Answer not known

clen GgsMwalcene
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43. If r=R(u) is the parametric representation of a curve where ue [a, b],
the arc length of the curve is
r=R(u), uela,b] eaaug omn wmaala oeaeym GHSEH alld @b

cuenarallen Bemb
W [lrejdu B) [|RGo|du
© [RW|du D) [|Rw)’ du

(E) Answer not known
cllenL Qg flwaldena

44. The equation of the tangent plane to the surface z = xy at the point

(2, 3,6) is

z2=xy erep euemeruriiben Qg seatsden swearur® (2, 3, 6) erarp yereflufed
Y 3x+2y-z=6 (B) 3x-2y-z=6

C) 3x-2y+z=6 (D) 3x+2y+z=6

(E) Answer not known
e QgMwelerene
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45. H 1s a finite dimensional Hilbert space. T is an operator on H. o(T)
denotes the set of eigen values of 7. Which of the following is false?
H aa @pyeydrer uflorer afdoui’ Qeuefller T gm Qswed o(T) ererug
T-Qer erigen wduyseamer Qarar savrd. Spsremib  eumrsHwungeid g
SEUMTENS) ?

(A) Tissingular & O e o(T)
T emeovye wg < 0 e o(T)
(B) If T'is non-singular then Ae o(T) @ A e o(T™)
T emevwupng aale Ae 0(T) & Ileo(T™)
(C) .If A is non-singular then c(ATA™) = o(T)
A gmawvwunng e c(ATA™) =o(T)
M If T% =0 for some positive integer K, then o(T') # {O}
T* =0 K arenug Bavs app eram erafler o (T') # {0}

(E) Answer not known
e Qgflwaldene
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46. Which of the following statement is correct?
Let T be a bounded linear operator in H and T = A, +iA,. T is normal
operator. Then
Wemeupd smpmiseiier erg eflwmer sapmy H-0 T ereug eugyerrw GCullwed
2 eunsasd T = A +iAy T eraiug @ue o (meurssid erafled

(1) A4, = A4 @) Af=A]

3) A=A, (4) AAy = (A1A2)*

@ (1) only (B) (1) and (2) only
(1) wC @b (1) wHmd (2) L P

(C) (), (2) and (3) only (D) (1), (2), (3) and (4) only
(1), (2) wppw (3) wLEW (1), (2), (3) wpmw (4) LLEW

(E) Answer not known
clenL Qg flwelerena

47.  If A be an operator on a Banach space X and A has an inverse A™' then
which is true?

X aeamm vemé Qealll@er A earug @m Gswed wppd A -Wer Cwiwmy

A7l 2 ain® arafld arg o aimerio?
g (AHT=@y B) (A=A
© (AH1t=4" D) (47 =A™

(E) Answer not known
e QgfNwelerene
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48.

49.

50.

Let X be a inner product space. Then for all x,ye X
X e e atQumsd Qeuall erens. Weanit Simasg X,y € X -&@& G0
2
90 oo =2lolf + bl -+ off
®) ool =2’ -l ) e+ of°
2 2
©  fe=off =l + ol )-2he 51"
2 2
© -5l = el -l -2k +5f°
(E) Answer not known
clenL Qzflwaelcrene
If S is a non-empty subset of a Hilbert space, and S* is orthogonal of
S, then
om afloui’. Qaelbao S aerug Qeupppp 2 s wHpn S eeug S-er
Qem@sg eraflé , '
W S_Lzs.LJ_l (B) S_L=S
(C) S.LJ_=SJ_ (D) Si__LJ_:S
(E) Answer not known
clen QgMweldwene
If {f;} is a complete in a Hilbert space H and if x L {f;}, then

{f;}eremugy H eremp afleoui Qauafluder appewwrang, Guaib x L {f;}erafie,

(A) ||x|| =1 (B) {x} is linearly independent
||x|| =1 {x} erarugy CrMwe emiuHmg
@ x=0 (D) x#0
x=0 x#0

(E) Answer not known
e Qgflwaldvene
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51. H is a Hilbert space, T is a operator on H. H is finite dimensional. o(T)
denotes the set of eigen values of 7. Which of the following is false?
H ergyw aféui’ Qeualllen Bg T em Qswed. H @m wigeyeter ufomen Qeuaf
o(T) earugy T -Wen enisen wHiysmer GsranL samd aafld) Epéstamibd
ursHlwrisatleh erg Soum ?

@ Tis singular & o(T) = {0}
T smhee Qewel < o(T) ={0}
(B) IfTis non-singular, le o(T) & A teo(T™)
T smHoolonr Qsud, Ae o(T) & A e o(T™)
- (C) If Ais non-singular, 6(ATA™) = o(T)
A apfooldontsg, c(ATA™) =o(T)

(D) If Ae o(T), and if Pis a polynomial, then P(1)e o(P(T))
Ae o(T) wppb P em uogmiiys Csreeu erafles P(4)e a(P(T))

(E) “Answer not known
sllenL Qg flwaelcvene
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52. Let {x,} be a weakly convergent sequence in a normed space X. Then
{x,} erarm peleurs @aluy euflens X eraimy e Qpdlo Qeuaflufed 2 arerg) ereirs.
(1) The weak limit of a weakly convergent sequence is unique.

@ Bdleuns @Gellub Qgrfler pllps erovena saflgsamenw 2 mLwg
(i) If x, - x (weakly) then |x,| <o
x, > % (peleuns) arafléd [x, | < oo
(A) () is true and (ii) is false
(1) sf wHmb (i) seum
(B) (i) is true and (1) is false
(i) i wppd (i) soupy
(ﬂ( (1) and (i1) are true
(1) whmib (11) &
(D) () and (i1) are false
(1) womw (1) seum

(E) Answer not known
aenL Qg flwalcrena
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53. Let P,(x) denote the Legendre polynomial of degree n.

x, —1<x<0
Iff(x)z{o 0<x<1

P, (x) eeug ug n ceorwu OGeogai uogmpuy Csteme erens.

and f(x) =agpg (x)+a,p;(x) +aspy(x)+...+ then

x, -1<x<0 '
f(x)= wHmbd f(xX) = agpg (X) + a; P (x) + @ Py (x) +...+ erafled
0, 0<x<1
1 1 1 1
1 1 ‘ 1 1
C AQp=—,Qqy = —— D =——,0 =——
( ) 0 9 1 4 ( ) Qy 9 1 4

(E) Answer ﬁot known
elen Gz flweildenew

54. d%y dy

A particular integral of —5 —(a+b)—=+aby=Q(x) is
dx dx

2
@+t aby = Qv apins Ggras

@A) e [{“D*(Qe™ dx)} dx
M eaxJ‘ {e(b—a)x (Q e—bx dx)} dx
(C) e [{e®V*(Qe™ dx)}dx

D) e [{e® 9" (Qe™™ dx)}dx

(E) Answer not known
cllen_ Qg flwaelerena
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55. If f:S—>T, where S and T are topological spaces. We say that f is
open at a point Pe S if f(V) contains a
f:S>T aauded S wvoipd T duee JHoarw  Qeuedser.

f(V) ——— o Qerangmbared [ <gaigy Pe S aap yaralle Hpbes eren
[BID FaMISTETS).

M Neighbourhood of f(P)
f(P) e yamepowid
(B) Neighbourhood of f(V)
f(V) Qe @menowid
(C) Dense set contains f(P)
f(P) &3 2 cter sl L itsd semrd
(D) Any set contains f(P)
f(P) & edrarsdu gCGseabd @ seurd

(E) Answer not known
clenL Qgflwaelcrena

56. If y= > a, x™ is a solution of y”"+xy’ +2zy=0, then In_
m=0 Am+2

y=D.a,x" aaug y +xy +2zy=0en Siey crafled In_ _

m=0 Am+2
@A) (m+1)(m+2) _(m+1)(m+2)
(m+3) (m+3)
-m(m-1) m(m -1)
© m+3 ) m+3

(E) Answer not known
edlen Qgmwalerene
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57. 1If Bis a reflexive Banach space then its closed unit sphere S is
B arémugy spe @ (reflexive) ueanmg Qeuadl arafled epigwr e Camatd S pang

(A) Complete M Weakly compact
WP (PEPLOWITETS) Bbs s&58lgwneng)
(C) Open (D) Reflexive
Hobsg snal @B (reflexive)

(E) Answer not known
eden Qsfwelcrency

58. For a bounded linear operator on a Hilbert space : Which of the following
: is true? : : :
ableour. Qeuaflufler WSgmar @ eugbyerw Collwed Qeweufer : Geroumd
FaDMIGETID 6TE 2 GTEnLD ?

(A) An operator that not preserves norm but preserves inner product
@@ Gewel QApfwb sr&sTg Qe 2 dTEuhEMms HTéE 0

)B’f An operator that preserves the norm and inner product
@@ QFwel Qpfww wHMID 2 TELMmHESG @I U|D HT&HEHWD

(C) An operator that preserves norm but not preserve inner product
@ QFwed ApMAwbd &T&EEGL YaTed 2 aTOUHEMS ETESNF)

(D) An operator that neither preserves norm nor preserves inner
product
@@ Gewel QApfwbd wHmb 2 aTELmEES QraTeaLwb &T&ESTE

(E) Answer not known

e Qgflwaeldvene
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59.

60.

(C) 4 2 3

Match the following :

Qetreu(meuareuhenn QUM(HSSIS

(a) Bessel’s inequality
Quaeey FSgeuLlTEnD

(b) Fourier expansion
Sipflwir eflfleungsid

(¢) Parseval’s equation
Guireveueddev gerum(

(d) Schwarz inequality

GVGUMTL 6L FSg)eudleTento

@ b @© @

o 3 2

B) 3 4 1

DO = DD

(D) 4 3 1

(E) Answer not known
e Gsflweicrenay

The linear span of empty set equals
Qeupm sawsHern Crflwed B b eremug)

(A) Empty set

Qeupmis serTd

(C) The whole space
W Qeuafl

(E) Answer not known
cllen QzsMwaeleveney

35

|@»[<]=]]¥]
|@»[<]=]]¥]
[=[* =2l . e
[« ] =2l ¢x. e[
x=) (x,e)e
x=) (x,e)e

Sl <
Sl e <]

|2

M Zero subspace
Lsellw geantGleuafl

(D) All of the above
@mel METHHILD
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61. Which of the following is not a Banach space?
Gemeu(meuameuhmiaT oTg uaTmd Qouafl @) dene ?

o 1/2
(A) The linear space R" with the norm ||x || = (lefj
i=1

1/2
"x" = (ilej ararn Qpdlwses Qsram. Crllu Geuefl R™
l=

W The set c([a b]) of all real valued continuous functions on a

b
compact interval [a b] with norm ||F”2 =\/I|f(x)[2 dx fec([ab])
a

g ) )
"F"2 =\/”f(x)|2dxfec([ab]) aarp ApPlwsmss Qesrare [a b] eerm

a
s58lsC@euafllilen Bg euerumssiiulL Quuwdiy Qsriéd sriysafie
sawb ¢([a b))

1/p
(C) The space [,",# < p<e with ||x||p¥(i|xi|pj
i=1

1/p
"x“p :(ilxilpJ 1 < p<oo araip Qpdlwsmss Qemeam Qeuaf lpn
=1

(D) The linear space of all bounded sequences of scalars with the norm
| =] =sup]x, |

"x"zsup|xn| aarm  Apdlwsmss Qsrame  eurbyeLw  SHosufed
Qzrigafles Crhlwed Qeua

(E) Answer not known
e Qsflwaelerene
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62.

63.

If X,Y are normed spaces and if A:X — Y is a bijective, bounded linear

map, then

XY erarug Qpdlw Qeuafiser wpmnd A 1 X =Y erarug @mup, eugoym Crhwe

amity erefled

(A) Aisalways an open map
A euQumpgib Hobg smiy

(B) Ais an open map if X is a Banach space
X @m uamé Qeuellwns @pBsTd, A @M dpbs &Tiy

(C) Ais anopen map if Yis a Banach space
Y om uans Qaualluns @mosrd, A em Spps sy

A is ari open map if X and Y are Banach $paces
X ovopw Y @ranpw uemé Qeuallserns Qmpsred, A @ Sops sriy

(E) Answer not known
e Qg flwalcrend

In Laurents series expansion, f(2)= Y. C,(z-2¢)", R, <|z-2¢|< R,

where C, =
f)= 3.Cy(z—29)", Ri<|z-2y|<Ry @aw oma@nd Ggmi
AAeurssgde C,=
@ — L ® [ g

271 ¢ (z20) 27 {(z20)

271'0(2—30)'”' Qﬂ'LC(z—zo)n+
(E) Answer not known

elenL Qzflwalcrenc
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64.

65.

What is the coefficient of z° in the Taylor development of tanz?

Quweier elfleursssded tanz -6 2°-ar Qe erenan?

1
(A) (B) =

@ 205 (D) %

(E) Answer not known
edlen QgRwaldrena

W+

Among the following - which cyclometric function has the series

x> x® X7
X =t
3 5 7
Qe&rHssLiul_Herer SLpeowmiy gy sefled THS gmirSlebr Qgmi
3 .5 T
x—x—+x————+.... NGINE
3 5 7
M arctanx (B) arcsinx
(C) arccosx (D) tanx

(E) Answer not known
eflenL Gz flwelldene
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66.

67.

What is the expansion of Lz using Taylor’s series when |z +1| <1?

- |Z+1| <1enm Qe Qgmmler ellfleurssd ereme?

@) Sn2+1)(+1)
n=0

©) in(z +1)"
n=1

(E) Answer not known
cllen Qgflwelcrene

For |z|<1, z

|z]<1 @, i LA

©)

(E)

_11 Z

Answer not known
e Qgflwaelerene

93(1 F S AD)E+ )

n=1

D) 3 (n-1)(z-1)"
n=1

B fe ]

(B) ngll—z”
n—1

D

(D) nle_Z
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68. 22 23 Zn

I <]-, ——+__"‘ —]_ n_l»——-‘-...:
nlz|<l, 2= o me () S
2 3 n
|z| <1 WY PR | U AN
2 3
A) log(1-2) ﬂ(log(1+z)
1 1
0 — D) —
© 1+z (D) 1-2

(E) Answer not known
cdlen Gz flweildenc

69. The maximum and the minimum on a closed bounded set E are

@6 e augbymLw s £ -6 BuQumb whmpib Be&fgy wdiy
2 aTarg).

(A) on the exterior of £

E & Qauafliiyp u@dulen G
M on the boundary of E

E & erévamavuen G
(C) 1inside of the E

E & 20 yp ugdHulern Cue
(D) onkE

E & Gue

(E) Answer not known
clenL Qgfluaicvena
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70. A non-harmonic function has a

71.

in its region of definition.

@ MFUOOTS FTTY ASET UTUMSSIULL L@GSHulle

<l

(B)
©
D)

(E)

neither maximum nor a minimum
Bu@Qupwiideme wHmib B&fmniwuiloene

either maximum or a minimum
BuQupLL Sdog WBFHmIwbd 2 @k

1s maximum but not a minimum
BuQupod 2 arh yearmd BFAmiwn @deame

1s minimum but not a maximum
B&flmwd 2 @@ parmed BUEQu®LL @dama

Answer not known
cllerL GQsflwalerenay

Which of the following is not true?
lereu(meuameumMlcd 6Tg 2 GTenLOWIEH ?

(A)

(B)

(©)

¥

(E)

If u is Harmonic, then Vu =0
U @eng GTammmed Viu=0

y = f(x —ct) is the progressive wave type solution of wave equation

y=f(x—ct) GTETUE DM@ FLETUMLiger wparCarmb me s Siey
S GR

If ¢ is Harmonic in D c R?, and @(xy)=max @, xye D, then ¢ is
constant in D

Dc R? wogw ¢(xy)=maxe, xoc D @& ¢ @ws aemred, D @
@ wrhled

If ¢ solves the initial value wave equation in one dimension, then

the sum of kinetic energy and potential energy is a function of time
< Tbu wIHUY e Fwearuri el @ uflorensded Sisdpg @ erermmed
Quss pHmed WwHYIL  WeaTanWss wHDeT sEmU(HSEsTns sTSS 6
Qewdumm@w

Answer not known
e Qsfwalerena
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72. The sum of two harmonic functions is
Qe @enes griyseiler sl (Hsbsmams

Potential function (B) Continuous function
Blencs gy Qarursflurer gmiy

(C) Real function (D) Imaginary function
QuuwiF gmiy sHUMETE Fmi

(E) Answer not known
e Qg flwaldvene

73. edz _
|2-1|=3 (Z + ])2
e‘dz
e-1j-3 (2 +1)°
pr = B =2
(C) 2rme: (D) -2rxei

(E) Answer not known
allenL Qg flwaelcrena
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74. If f(z) is analytic and non-constant in a region Q, then |f(z} has no

in Q.
Q ererp uGHuled f(z) eréity &MY U@GUUE sy whmibd wrhledl dors smiy
aaflev, |f(z) ——— Q.
@ Maximum (B) Minimum
Bu@umL B&Hmion
(C) Zero (D) Pole
LRI BB

(E) Answer not known
clen Gz flwaeidenen

75. For the function f(z) = # the singularities are at
z°(z° +1)
z+1
f(2) = —=———— eremm sminen au(pSSeT
22(z% +1) g &
A z=0,z=1 B) z=1,z==1
gl 2=0,z=i,z=-i (D) 2=0,2=—i

(E) Answer not known
eflen Gz flwaeldwene
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76. Choose the right matches :
sflwurenr @evemerw Csitey Qawis :

() limf(z)= finite — Removable singularity
zZ2—a
lim f(2) = auerpumsiu L 56658568 eupUiLeref
zZ—a

() limf(z)=oo —  Pole
zZ2—>a
lim f(z2) = co SI(hauLd
zZ2—-a

(iii) lim f(z) does not exists — Isolated singularity
zZ2—>a
lim f(z) @@e@e aafld T saflgs eupuiee
zZ2—-a

M (1) and (i1) are correct (B) (1) and (111) are correct
(1) womw (i1) &M (1) wHmid (1i1) &M

(C) (11) and (ii1) are correct. (D) (1), (11) and (i11) are correct
(11) whmb (1i1) &f - (@), (1) wpmywb (1i1) &M

(E) Answer not known
e QgMwelerene

77.  The function e®, sinz, cosz have essential singularities at

e®, sinz, cosz g fu smiysailen Cumgrer auwb Hewub Yerafl

4 o &
C) 1 (D) -1

(E) Answer not known
e QsMwelerenaw
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78.

79.

80.

A function f(z) which has poles as its only singularities in the finite part
of the plane is called a
em sasdd  yeyn UGHUL  Gmaumsmar  WLLEHWL  ASE  QIPLOLNS

Qararmgma@h ey f(2) ey ——— aTar A@PssLubGEng.
(A) Isolated singularity (B) Non-Isolated singularity
saflss eu(pLDLD safl$s0eTs eu(pLOD
(C) Removable singularity Meromorphic function

BéséFnIg GuPLOD G®D UGPD GU(HLOD

(E) Answer not known
e Gzflwueiidena

Let f(2) =%1——(;08i) for z#0 then f(z) has ——— at 25 =0.
z
z#0 wppw f(2) =_2£%osz_) aafled f(2)—&@. 2o = 0-alld @muug
z

W Removable singularity (B) Essential singularity
BéssHamIgw aupedl b Sieudlworer el b

(C) Non-Isolated singularity (D) No singularity
gsafllsgdrs eupeilLib au(allLb @Geenew

(E) Answer not known
e Qs fluasildere

A function which is analytic everywhere in a complex plane is known as
oM Hssonar sasHer s@adg GLiseaigibd UGUUNLIG) Gelyb @ STy

(A) Harmonic function (B) Differentiable function
@ engs gmiyy sl 5685 sy

(C) Regular function M Entire function
RPEIGTET Sy P& sy

(E) Answer not known
enL Qgflwuaidrene
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81.

82.

83.

The order of the zero at z, =2 in the polynomial f(z) =2z -8 is
f(z)=2%-8 erenrn uo@imtiurafler zy =2 aaub yhwusder euflens
A 2 B) -2

(€ o o 1

(E) Answer not known
eflen QgMweldene

If f(2) is analytic at all points inside and on a simple closed curve C,
then j f(z2)dz 1s
. C

f(z) aem smiumang C aamp ool ppguw  cuanareden Gugitb 2 éT@pid
UGUUTLIUTS 2 dTeng erafled jf(z)dz =
o

A 1 (B) 27i

¥ o (D) i

(E) Answer not known
een Gz flweldene

The function f(z)=1/22 is analytic whenever z #0 and

f(z)=1/2% aamug RO s WPeané smiy euumpg erampred z #0 wHm

_ y _ 2xy
A u(x,y)= m Wu(x,y) = m
©  ulx,y)= # (D) u(x,y)= m

(E) Answer not known
efler QgMwaldene
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84.

85.

If F is a field of characteristic 0, and if T'e Ax(V) is such that tr T° =0
for all t 21 then T'is

F arerug HpunQuery O-emeu Qamam e Yo erefled eréveor L =1 &@ tr T =0
aarpeury 2-drar 1'€ Ap (V) sayn @muer T <y eig)

@( Nilpotent (B) Such that T™ %0 Vm
@en H&E owg Uiyl T™ #0Vm
(C) Both (A) and (B) (D) Neither (A) nor (B)

(A) vogiw (B) @eeusdr @ram@pion (A) yw @oee (B) yw Qaome

(E) Answer not known
edlen Gz flweildeney

If T e A(V) is nilpotent, then & is called the index of nil-potent of T' if
T e A(V)ugef aeampred, B gargs T Qe @NuSLH Ligsl eraniu@n

W Tk =0 but T* 1 20 B) TF 20 but T*1=0

T* =0 syamer T £0 T* 0 syame T*1=0
(C) TF=0butTF'=0 (D) T* #0 but T* exist

Tk =0 eyamo TF1=0 T* 20 eyermer T o srang

(E) Answer not known
clenL Qg flwalcrene
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86. Every homomorphic image of a nilpotent group is
@ ug & Gosder (nilpotent group) Qswdwrpr Qbuwreag

(A) Homomorphic group
Qewewror G

(B) Not necessarily nilpotent
Ul &P Gownrs @més GCeuaipw Sieudlusliana

(C) not nilpotent
Ug&HY GO @dene

$#27 must be nilpotent
STl IS Lg &Ll (&6

(E) Answer not known
adenL. Gz flwaeildvena

87. If p(x)=x" -1, then the galois group of p(x) over the field of rational
numbers is

p(x)=x" -1 aafle fswn eeamseiar yasdear Bz p(x) - @ srCGoma

CRULRTIG

(A) Non-cyclic subgroup % Abelian group
FEE] GO D 29eSwen Gevid

(C) Cyclic group (D) Non-abelian group
F&HS] (G@OLD SGeSwen G Siebew

(E) Answer not known
cden GAsMlwaelcrene
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88. Let F be a field and k be a field extension of F. The element ae K 1s
algebraic over F if and only if F(a) is a
F eremug yown whpb yowb K eeug yow F e dflaurssnd erers. F -er
Gud, @m emuy ac Keaaug @Qupseafisors @més Curngomer wpmibd
Gaseeuwnar Hlupsmer arg F(a) eemug

(A) Subfield of F
F @aén giamammaoid
M Finite extension of F'

F @én cwamqumdsiiuc L eflfleunssiod

(C) Vector space over F
F Gué <yar Hengwen Qeuar

(D) Minimal polynomial over F .
F Wen Guerer Smyw udaimiiiuime

(E) Answer not known
ferL QgRweldeme
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89. Normal subgroup of the multiplicative group G={1,-1, i, —i} is
G={1,-1,i, —i} arerm QumssaD Gosden Criien 2 I Geib

7 RINSY ®) {1, -i}
© {-vi} ®) fi, -i}

(E) Answer not known
elen Gz flwefdene

90. LetG-= S, , where n>5; then G® for k= 1,2,... contains every
of S,.

G=8,, @& n>5 aafle k=12,.. ss1er G ez S, - @er qauleunm

BUD 2 dTaTL &GS 2 dreng).

(A) 1-cycle (B) 2-cycle
1-amhmy 2-spm)
M 3-cycle (D) 4-cycle
3-&hmy 4-apm)

(E) Answer not known
eflen QgMweldena
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91.

92.

If f(x),g(x) are non zero elements in F[x]. Then

f(x) whmd g(x) eraruen Flx]-é yuwHn 2 miiyser erafler, Gns,

(A)
(B)

deg f(x) = deg g(x)
deg f(x) > deg f(x)g(x)

@ degf(x) < deg f(x)g(x)

D)
(E)

deg(f(x)/ g(x)) = deg f(x) + deg g(x)

Answer not known
elen Qgflweidene

Which of the following statements are not true?
Qereu(md Fmphmiseiles eTg 2 @Tenowede ?

(1)

(i1)

(111)

(A)

(©)

(E)

An integer monic polynomial is primitive

W e soourbean udny Csreae eaaug  CsTLssHlar
vo@miLiys Careneu

The primitive polynomial f(x) can be factored as the product of
two polynomials having integer coefficients

Qsrsshae uogmiiy Carame f(X) -0 W a6 Garsnsmend Qamam
@re®h uoniyseaier Qu@mSsOTEGLD SryentliuBhSSmD

The primitive polynomial f(x) can be factored as the product of
two polynomials having irrational coefficients

QsrLsshloe uvogmiy Cstea f(x)-5 Afdsepor  Gamstsmens
Qarare @rean® vdnUiysaienr QuUEmssTED STrailiubHSSmbD

(1) and (i1) only (B) (1) only

(1) wHmbd (11) wL Hb (1) b
(1) and (i11) only % (111) only
(1) wHmw (111) L HWL (111) w_EIWb

Answer not known
cdlen QzMlwaelecrenev
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93. Let I(¢) denote the kernel of ¢, the homomorphism ¢ of a ring R into a
ring R’ is an isomorphism if and only if
1(9) ez P-an ol smoe GH&GL eas eamatwubd R-ambs euenemwibd
R -ssnen  Qswewmpr  Gsrissed @, Quewrprs  Carissons  @MmEss

Gasaeuwmar wpmib Gurgwrer Hlubsemer —————— o @Lb.
@A) I(9) =1} B) I(¢)=¢
W 1p)={0} (D) I(g)=1i}

(E) Answer not known
eden QgsMweldenew

' 94. Which of the following statement is true in every ring R ?
adr eumerwd R -&@b Spssam_eupmer arg sNlwunareneu ?

(A) a®=a for every ae R

2
a’ =a eéoer ae R

M (—a)b = a(-b) = ab for every a,be R
(—a)b = a(-b) =ab eeoreor a,be R

(C) Forany a,b,ce R,if ab=ac then b=c
gCGsad a,b,ce R, ab=ac eemug b=c oo

(D) If a,b are units in a ring R, then a +b is also a unit
a,b eretug) @ umeaTwsHeT ADGSET aTafléd a +b GTETUg @ ADS

(E) Answer not known
clen QsMweldene
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95.

96.

97.

Let R be commutative ring with unit element whose only ideals are (0)
and R itself. Then

R <ag (0) wppw R eowu ovl(Cw @Mé@n <o pidear o uflvmbp
eUEETWILONS @) (hHLI4l6t

(A) R isagroup (Z( R is a field
R @ (GO R @ Hew

(C) R isaring (D) R is an Integral domain
R @(h GUENETWILD R 6(Ih TG BTRISLD

(E) Answer not known
e QgMwaeiidvenc

Two abelian groups of order p” have the same invariants < they are

aflons p" ceorw Qm SSdwue Gomssd @Gy wrhplldamn & e

G0
(A) Not isomorphic (B) Variant
@uwe LrmUmel DT MILIGPGU
% Isomorphic (D) Empty
QuowTYTSmael Qeudmid &emThigeT

(E) Answer not known
ev GsfMweidene

If G is non-abelian, then O(G) is
G erarug SSwen svars Gow aald, O(G)

A 9 ﬂa( 10
C) 13 (D) 25

(E) Answer not known
e QgfNwalcrenay
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98. If p is a prime number and p®/O(G), then G has a subgroup of order

p earug ust aar wpmb p*/O(G) aafler G -4 - — auflens Qanar

2 LG @) (H&EEGD
M p”
© p*? D) p

(E) Answer not known
clenL Qzflwelerena

(B) pa+1

99. If G ={1,-1,i,-i} which forms a multiplicative group and (I,+) be additive
group of all integers, then the mapping n — i" from (I+) to G is
G={1-1i-i} s @6 Qumssd Gowrsyb, (I+) @wass WY

aremaaflen sl L sowrseyd Qmbsmw, n—1° aap sriy (I+) @mbs G
UM R

(1) Homomorphism

QewQemiiyemw
(11) Isomorphism
FO QUL

(1) 1-1 function

1-1 amiy
(iv) onto function

Guev gmiry
(A) (1) and (ii) only (B) (ii1) and (iv) only

(1) vpmb (1) L Eb (111) wHmib (1V) wLLEL
@ () only (D) (i) only

(1) b (11) b

(E) Answer not known
elen Qg flwelerena
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100.

101.

¢ is a mapping from group G into a group G, for all a,beG
¢(ab) = p(a)p(b) then ¢ is
¢ aerug gow G-& Gony Gob G-&s cdear sthlld EDL. @SS
a,b-s@w #(adb) =d¢(a) #(b) aamy Qmuler ¢ eerug)
(A) Epimorphism M Homomorphism

WP @UIYeLD QewQeriyew
(C) Monomorphism (D) Endomorphism

@hem UL senEFwd eLILeL
(E) Answer not known

elen Gz flwaidene
If H and K are subgroups of G and O(H) > ./O(G), O(K)> /O(G), then
H ovpgppK gduwa G-ar oigomsa wipw O(H)>./O0G),
O(K)> \JO(G) erenped
d) HNK={e} B) HNK=¢
P HoK =l (D) HAK =G

(E) Answer not known
alen Qs flweNdrenew
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102. If G is a prime order group then G has
G ¢m ust awfless G aaie, Gé&e

M No Proper Subgroup
558 2 L GO @)Oene
(B) No Improper Subgroup
popwhHDn 2 LG Gdane
(C) Two Improper Subgroup
@Quah Wpepwhn 2 L (GHOhISET 2 6o (b
(D) One Proper Subgroup
QR(H 555 2 L (GO 2.
(E) Answer not known
eflen @sMwaeidwvene -

103. A subgroup N of G is a normal subgroup of G if and only if the product
of two right cosets of N in G is a coset of N in G.
o goarsgon N aaug G -ar @ued giamansguens Qmuusnhe Guigome
whpgd Casmewrnarg G-o N -aflal @raw® euag @oansarssen GUEBoHSD

Bar@n G-o N -aflen Qeasaons @) hese GCouar@HLb.
(A) Left #77 Right
sl g
(C) Both right and left (D) Neither right nor left
ueg LHMIL @L g QramHibd UG SORG QL g Qe

(E) Answer not known
elenL Qgflwaeldeney
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104. Let G be a group of order 99 and suppose that H is a subgroup of G of
order 11. Then index of H =

G eam gosdar aflws 99 wpmd Ger 2 Gowrer Her afleos 11 <8
Qe H -en @O QL =

o (B) 100
(€ 110 D) 1

(E) Answer not known
e Qgfweidena

105. The number of generators of the cyclic group (Z,,,®) is
(Z 15, ®) crenp sh876GDES 6 o eunhseflen aramanfGans @
A 3 B) 12

© 1 L

(E) Answer not known
Mer Qgfuwaidena
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106. Let R be a ring with identity. Then for all a, be R, which of the following
1s true?

R-aramug ppQ@prerw Qarer,. aumerwb, aafléd arder a, be R -s@b Geraumb
CTHS Fndm 2 eTenLo ?

A)  (a+b)=a®+2ab+b? ﬁ{(a+b)2=a2+ab+ba+b2
(C) (a-bf=a®-2ab+b> D) (a+b)(a=b)=a®-b>

(E) Answer not known
alenL Qgflweledrena
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107. An analytic function comes arbitrarily close to any complex value in
every neighborhood of an
R UDSUPDDE ST Smaisg amamousdaib 26 Auulymer LIHIIDE
Os HED MBSO

(A) Removable singularity M Essential singularity
B&8& Falgwl eu(PLLD Caemeuwimer au(pLLD
(C) Isolated singularity (D) Zeros
safl$s eu(pLd e el WIS 6T

(E) Answer not known
e Gsflweilderen
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108. What is the value of j—% dx , where b>07?

0b2+x

< cosax d L ) )
— 3 QX aentugen UL erean ?

b>0 eafléd
£b2+x

RIS a z
v e ® g2e

© -Zre

- D) %zz'e_b

(E). Answer not known
elen Gsflweerene

109. If f and g be measurable real valued functions defined on X and
h(x)= F[f(x), g(x)] is measurable. Then F be
f ovopw g eaeug X -6 oerels Flgw G wHuy Qeudursdr wHmID
h(x)= F[f(x), g(x)] ereiiug) setellLsamiguwig. erald, F ererug)
LS.

(A) Real and discontinuous on R?

R® -@a Quw wHmib AsT_TEdupns
(B) Open subset of R2

R 6 Sobs 2 L searid
M Real and continuous on R?

R*-& Quis wppd Asr_isdunars

(D) Measurable
TR L& dn lq WG|

(E) Answer not known
elen Gsflwelédrene
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110. If A and B are disjoint measurable sets, then (AU B)= u(A)+ u(B).
In u(S), 7, is not integrable, then y, and yp is
A ovpgd B aaug QadGauprar  oemelssmigu  sewhiseT  erefe
HAUB)=pu(A)+u(B) @ uS), 7, aerug AsrostiL yywursg aefld
Xa whpd ¥p eerug) SNGE

(A) x4 1s integrable
X4 Qzrensuisss858)
(B)  xp 1sintegrable
xB Qzrensuil_szé58
(C) Both is integrable
@Qramn Qzresuisss55)
M Atleast one is not integrable
GDDHSULED e AFTasul 555858 o

(E) Answer not known
ellenL QgfMwelerene

111. If f is bounded and integrable on [-7,7z] and if a,, b, are its Fourier
coefficients then Z(ai + b,%) is
n=1

f earug [—71‘,7[]61) by wHmb dsrersti( sriy wHmIL, a,, b, eaeaug

Sufwui Qawsser erafle, Z(ag + b,%) TG

n=1
(A) Diverges % Converges
aNfluyb (M MBI(GLD
(C) Zero (D) One
LReub D)

(E) Answer not known
elen Qs flweldene
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oo

sinnx .

112. The series ) ———is in R.
n=1 N
> sm2nx erap Qgmgreng R -6
n=1 N
(A) Divergent (B) Convergent
My Qgmir RHEGS QBT
(C) Absolutely Convergent Uniformly Convergent
SnCeummEi@s Qg e @mE@GS Qsmi

(E) Answer not known
cden GQsMwaeldwena

113. If £, — f is uniformly on E and f is continuous on E, then {f.}is

f, > f eeug E-é sw& &mseyw, wpmd f-erarug E o Qsmoisdlunsed

Qms@hurssda {f,} eenug
(A) asequence of functions defined on E
E -@o aumqupssiul L Qeudurhseien euflas
(B) converges uniformly on E
E -@e swsfyns emi@sng
(C) convergeson E
E-go gnnespg
M a sequence of continuous functions on E
E -@& Qgriisdlunen gniyseflen cuflens

(E) Answer not known
en Qzflwalcrenc

Mathematics 62



114. If {a,} is any sequence, then lim(-a, )=
{0.} 9Gs@w o Gsm_itsd ararpre, lim(-a, )=
A) -lim(a,) (B) -lim(a,)

@ -lim(a,) (D) lim(a,)

(E) Answer not known
cdlen GsMwelcene

115. Suppose F' and G are differentiable functions on [a, b], F'=feR and

b
G’=ge R Then IF(x)g(x)dx =
F wpgn G aerug [a, blé emss@sy sriysers smamed F'=fe R wpmib

G'=geR. ?F(x)g(x)dx =

(D) F(a)G(a)-[F(x) Glx)dx

(E) Answer not known
cllenL Qg flwalcrena
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116. If f € R(@) on [a,b] and if |f(x]| < m on [a b] then
epgw Qe Qauedl [a,b]0 fe R(a) wpmw |f(xx < meys @muer
b

@ || fde

a

M j)'fda < mla(b)- afa)]

a

> mla(b)- a(a)]

© |[fdal<mlo(a)- )]

a

. b
D) [fda=0

(E) Answer not known
eden Qsfweldene

117. The value of C by Rolle’s theorem for the function f(x)= x2 - 8x +12,

x €(2,6) is

flx)= x* —8x +12, x€(2,6) aamp smider Gyrévev Gsppsdayg C e
wdliLy

A 6 & 4

€ 2 (D) 8

(E) Answer not known
edlen Gz Mweldena
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o2 —nZx?
118. The value lim In_xe_

5 dx 1s
n—’°°0 1+x

- 2.2
X nZxe™™*
hmj 5
n—)°°0 1+x

@ 0 (p(.;-

©) 1 D) 2

(E) Answer not known
e Gsflweidene

dx —em wIY

119. The function [x], where [x] denotes the greatest integer not greater than
3
x, is integrable in [0, 3], and then j[x]dx =
0
[x], eremm srmbed [x] ety BsLQuUAL W ear X -g &l Sswrs @dene
3
aafled [0,3] - j[x]dx =
0
@ 1 & 3

€ 2 (D) 4.5

(E) Answer not known
Mev Qg flwaeildene
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120. Which of the following is/are metric on R?
Gerreumeuameummler ergy R-er Qo Mé 2

@® d (x, y)= Min (x,y)
(i) (x,9)=|x -y
(iii) d@dkdmﬂﬁ—yﬂ

@) dxy)=* -5

(A) () and (iv) only W (11) and (iv) only
() wombd (V) LWL 1) wHmb (1v) wrHw

" (C) (i) and (iii) only "~ (D) (ii) and (iii) only
(1) womb (1il) wrHb (1) wHmid (111) wr Hw

(E) Answer not known
eflen. QgMNweldena

121. The set of discontinuities of f is countable on [a,]. Then f is
f-@én Qgr_isdwupp Qsmeiy [a, b]-8s TRNETESESF cTeld) [ ararugy

(A) Increasing on [a,b] (B) Decreasing on [a, b]
[a,b]-6 @fsNss eumans [a,b]- Gopss umdns
M Monotonic on [a, b] (D) Compact on [a, b]

[a,b]-& @Cr wrdfwns &&m [a,b]-& s&8lswrs &Em
& @ 8l & ) 8l

(E) Answer not known
eflen QsNweldene

Mathematics 66



122.

123.

For an oscillating sequence {a, }, which of the following is true?
@@ dAmoas At {a,}-6@, &Gy e drearaupdled org 2 e ?

(A) liminf, ,_a, =limsup,_.a,
B) liminf, , _a,=lim sup,,_.q,

M liminf, ., a,#lim sup,_,. a,

(D) liminf, a,#limsup,, .aq,

(E) Answer not known
e GQgflweicrenaw

"Which of the following function has irremovable discontinuity at zero?

Qemeupd grirysaied eréemiy ymslusdHed &més wywns Gsmiisslulenerwenws
Q& maTig(HE@W :

C1f x#0 _[ERE e a0
@ f={y 0T ® o=

% flx {sm_l. if x=z0 D) f(x)=<xsin% if x#0
0 if x=0 L1 if x=0

(E) Answer not known
e Gsflweicrenaw
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1 1 t1 |
124. If f is defined on /R by f(x)= * ?S 1.ra 1o‘na then f is
—1 x 1s irrational

1 x NSlgpm eresr
flx)= o
-1 x ANflgupom eramr
erafled [

W/ Discontinuous at every point of /R
IR & Smansg Yetaflgeflgnd Qarrsflwupng

aary [ ey R QO eumrupssiul (erers

(B) Discontinuous at 1 and — 1

1 wpmwd — 1 & QAgriswupog
(C) Continuous at every point of /R

IR en SIDAEF) yereflsaflgib Qgmrsfwureang
(D) Continuous at 0

0-& wLEL AsTLiTEdlureg

(E) Answer not known
e QgMwelerenew

125. The set of path homotopy classes of loops based at x,, with the operation

* 1s of x relative to the base point x,.
P QusssgiLer  Xod SiglueLwns  Qeraml  sppdsaier  urensule
GCamrGurGLm9 euguyseflear Qsm@riureang erem @(mLILG X
et g liuen U yetetlenw Qgriunsg Qamer().
(A) Normal subgroup Fundamental group

@Qued 2 G SlglumL G
(C) Baire spaces (D) Euclidean space

Guer Qeuarfl wseflewer Geuafl

(E) Answer not known
cllenL Qzflwaelcrena

Mathematics 68



126. If X 1is semilocally simply connected and compact metric, then the
fundamental group of X 1is

X eemug iy @Lb #nihs, aafllu @eensslul L sFlgLra WMy Gremnma,
X @en SiqliuemLs G

(A)

(B)

(©)
7

(E)

Infinitely generated

Wy elldamod 2 (heurssiuBEng
Countably generated

TETaTSS5s auamsld 2 (HeumssuuhEDg!
Not generated

2 (HeuME&sUILIL 6l ame

Finitely generated

Py QYETETSTS 2 (HeuTssILBEDS

Answer not known
e Gzflweiidere

127. If a space X has a countable basis for its topology, then X 1is said to be
X erenp Qauafuler Hevewt Quiguss aramansshs g @dHsTe, X dag

(A)

(©)

(E)

Second countable ﬁ{ First Axiom

@ rTLTeUG) TETETSSEES] W 2 arCsmer
Second Axiom (D) First countable
@raLmbd 2 eyGsmer (PSSO CTHTETSSE5S)

Answer not known
MevL Qsflweilcbencw
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128. What can you say about the continuous closed image of a Hausdorff
space?
@0 anejavLmiey Cevefller Ggmii apgqu Blpenm updlu 2 di@aLw &mss
GTGOTGuT ?
M Need not be Hausdorff space
aneyevLTiesls Geuefl eretug sjeufluldene
(B) Not closed
PGS DHda
(C) Hausdorff space
QDG eLL MiTssls Qeuarfl
(D) Closed
PG
(E) Answer not known
ellen_ QgMwelerency

129. A One-One continuous mapping of a compact space onto a Hausdorff

space 1s a
568y GaalllGalmpbg  enmevL iy GeuallsE Qadmad RM  aTmsCsTey
QerLirsflwmer sriumeg D GLD.
(A) Homomorphism (B) Isomorphism
Qew@eriyenwo &0 QUYL
(ﬂ( Homeomorphism (D) Automorphism
aulgQeumiyento ST @UIL|EOLD

(E) Answer not known
edlen GsMwelerencn
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130. Every regular space with a countable basis is
aramafl_g568 Sgssad Qaram . @ebeum @pmni@ Geuafluyb

2BGLD-
(A) Regular Normal
RUPBISTETS) Quieourerg
(C) First countable (D) Second countable
(PSD CTRTETESE553) QUETLMeUS) TIETTSSEE5S)

(E) Answer not known
Mer Qgflweldene

131. A compact space is a topological space in which every open cover has
T am s&fsworar Qauell eatug @ Seemw Geuall HmID fe Qe FonbHs
2 D& GHLD
M A Finite subcover
R PoD 2-6T 20D QBHESWD
(B) An infinite subcover
S PYeYDT 26T 2. QBSGWD
(C) No cover
2 D @eena
(D) An infinite cover
@M PieUpT 2D GBSSGD

(E) Answer not known
e Qgflwelerencw
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132. Match the following

QummS g &
List I List II
Ul gwe I ulgwed 1T
(a) Any closed subspace of a 1. Totally bounded
compact space 1s
20 dPlu QL sdlen ahps epgw @HHQL sLELUESSLLL LS

gslewan Geuafluyb

(b) A closed subspace of a complete 2. Compact
metric space is compact if it is
@R ppevwnear Gwlfé G sder
epw giewemeuell s&flgwneng eremmmed &58lgwreang)
L Hb @mBSTD WL HGW .

(c) Every compact subspace of a 3. Normal
Hausdroff space
Hausdroff @ sfer geiQeungs EGTyewT
AMw gewarQeuafluyb

(d) Every closed subspace of a 4.  Closed
normal space
R FTsTre @ Sdlen ¢euGleun(m epL LIl Lg)

eplgw gamenteuat

@ ® (© @
A) 2 1 3 4

&2 1 4

3
©) 1 2 3 4
D) 1 2 4 3

(E) Answer not known
e AsNweldene
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133. Every compact metric space is

134.

aubleumm s&flgwrer wriy GQeueafluywb YGLD.
(A) Dense M Separable
ILisHwuneng WNs555558
(C) Connected (D) Countable
@ menhsg,) cramenflg55855
(E) Answer not known

cllenL Qg Mweledrena

Which of the following is incorrect?
Wemeu(heuareudder erg Seupreans) ?

(A)

(B)

©

(E)

Let A be a connected subspace of X if Ac Bc A then B is also
connected

Qeauall X -e1 @aanps olsamd Aaais. AcCBcCA eaefle® B-
QpeHS SERTLMGLD.
The image of a connected space under a continuous map is

connected
Cgri&dls smidler & Qaenps Geuaflufen b @)@amhssTEWb

A finite Cartesian product of connected space is connected
Qoanps Geuafiselar smieflued QuBssD om Gmarbs Aeuslwrg
The rationals @ are connected

dl&swpn aanselen sambd € @manbs SamTb <L ELW

Answer not known
eden QsMweldrene
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135. What is the range of continuous real valued function defined on a
connected topological space?
@ Qeanhs Homanwu Qeuallulier cumrupdsiiul L Qwii wHuym GaTLr sriler

ciga wmg ?
(A) Singleton set Interval
RMOIUILS SHemTd @ GQaeuef
©o R (D) Empty set
R Qeuphm&senid

(E) Answer not known
elenL Qgfwalcrena

136. Let A be a non-empty subset of a topological space X, which of the
following statement is true?

e QLelud Qeuedl X @ar Qaumiewwpn 2l samid A @mssLHL, Wemeumd
sapmsafler erg o amepo ?

(A) If Ais connected, then its closure A is not necessarily connected

A @oanssliul g BhsTw, DS LU A QaarssiulLsms @MmEs
Geueaitrigw Seuflwisldveney

(B) If Ais path connected, then its closure A is path connected

A aeéug Ut @@EMESILLLE DT, BSE EPLD A eeug ureg
G emeassiuLLg)

% If A is connected then its interior is not necessarily connected

A @Qeoemsslulg@BHSTY, SiFE 2L UDD Q@@EsLuUl LSS Q) HES
Geuairigws Seuflwidlebenew

(D) If Ais path connected then its interior is connected
A ures Q@@ETSESLIULL  EGTETDID, NHSE 2L LMD @@amsESIULLSTS
Q@ESWL

(E) Answer not known
aenL Qzflwalerena
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137. The range of a continuous real function defined on a connected space is
Qearssiul L Qeuafluliledr euangumssuul L Qo Qsruiédlwurer srmler eurby

ereTLIg)

(A) Discrete (B) Unitary
QR Elene ' G Hlane

(C) Connected M An interval
QevemdsiuLl L Qe _Qeuafl

(E) Answer not known
edlen QsMweldene
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138. Which of the following statement is correct?

Consider the following subset of the plane R?
X = {xxy/y=0}u{xxy/x > O,y=_%c} and S is a subset of R.

S = {xsin(}-)/o <x < 1}. Then
X

Qereu(pd smpmiseiied ergy sflwnarg) ?
X={xxyly= O}U{xxy/x >0,y = %}Greiﬂugﬂ S R’ om olsarbd

wHmibd S = {x Sin(lj/o <x< 1} aatug R -6 @@ 2L seib. erafled
X

(1) Xis connected
X erenug) @enentbsg)
(2) X 1s not connected
X ererug) QeanThsg i
(3) Sis connected
S eraiiug QeaTbss)
(4) S is path connected
§Gr681ugu ureng @enanThsg)

(&) (1) and (2) (B) (1), (3) and (4)
(1) wppd (2) (1), (3) womd (4)

@’ (2)and (® (D) (2), (3) and (4)
(2) wppd (3) (2), (3) wpp> (4)

(E) Answer not known
enL QgfRwaidene
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139. The positive integers Z, form in ordered set with a smallest element.
Then the order topology on Z, is

Wens py eramselen samrb Z, ey @@ wfl@siuBSSUULL SQMD @D
<sHE @ Befy e puy e@n®, Z,-o 26mer euflens Hemamugdled
(i) The indiscrete topology and every one point set is open

WA Heowpp Heamub wHmb @eaour® @EHNUY SaTpD SphHs Sed
(i) The discrete topology and every one point set is open

YN Hoamubd wHHID GaGaT® EHUUY @I Snbs Semd
(i) If n>1,{n}=(n-1, n+1)is a basis element

n > leafler Emmui sarbd {n}= (n-1, n+1) erenugl @ DS 2 DIl
(iv) The n=1 one point set {1}= [1,2) is a basis element

n=1 aalléd @mmiys Semrd f1}=11,2) en snssar 2 gy

(A) (), (i11), (v) are true (B) (1), (ii1) are true
(1), (111), (1v) 2-awrento (i1), (ii1) o ewreno

M (1i), (i11), (iv) are true (D) (1), (111) are true
(ii), (i11), (1v) 2_awento (1), (111) o_ereno

(E) Answer not known
e Qgflwefdena
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140. The metric space (X ,d) 1s complete, then we have
wriy Qesefl (X,d) erémug wgerwwnens arafd AIGEIGTY

% Every cauchy sequence in X is convergent
X -en @euQouns smad) Qar_Bb @@ @HREGD OsTLT @@

(B) Every cauchy sequence in X is divergent
X -e1 geu@eunm sraf Qsrigrarg em eNfluybd Qsmi

(C) Every cauchy sequence in X is continuous
X -en @euQaunm sradl Gsm b Qgridwureng

(D) Every cauchy sequence in X is discontinuous
© X e @auQeuns smef AstLmn QgnrsduppsiEn

(E) Answer not known
elen GsNwelerena

141. A subset A of a topological space X is said to be dense in X if

X erenp Havewr Qeuefluden o I saord A -eve, aafld, <oig X -
SLTgSunang eren snmGeurib.

@ X=4 & x=7

G X=zA D) X#A

(E) Answer not known
ellen GsMwelereney

Mathematics 78



142.

143.

Any continuous mapping of a compact metric space into a metric space is
s&8lgwrar Agreewe] Qeueflllalimbg CQsrewey CeuelléE Qaogibd ebseunm

QsmLrgflwumer gmiyw GLD.

(A) Continuous M Uniformly continuous
QarLirEflwmeng Erman QerLiddlyenLwg)

(C) Absolutely continuous (D) Discontinuous
2An@sT_rEHluneg QarLirsdluHng

(E) Answer not known
allen Qg flweldene

For X ={a,b,c}, v={¢,{a, b},b,c}, X} is not a topology because of the
absence of
X ={a,b,c}-60 7=1{0,{a,b}{b,c},X} @ SHoarubd Qdo®, gQaraid
@ oorgsmed
A X (B) Union of some elements
X fo 2 miiiysafler Geriiy
M Intersection of some elements (D) ¢
S 2 priyseaier Qeul () @

(E) Answer not known
cllen QgNwaeferena

144. How many topologies can be made on a 1-point set?

R Yatall samsdld erssaman Hanennukismen 2 (HeuTés (Ll ?

% Exactly 1 (B) Exactly 2
1 b @b 2 L
(C) Morethan1 (D) 0
1 L. wiflswrs 0

(E) Answer not known
eden Qg flweldene

79 Mathematics
[Turn over



145. Pick up the region in which the following differential equation 1is
hyperbolic

YUyy +2XY Uy + XUy, = Uy + U,
Qereupbd euans@s swearurh Geldlepurs @@ma@n ugdow Carbdsh.

YUy +2XY Uy + XUy, = Uy T U,
A xy#1 B) xy#0
M xy>1 D) xy=0

(E) Answer not known
cllen Qgfwelicrene

146. The partial differential equation yzzg—z+zngi=xy2 has the general
X y
solution
9 02 9 0Z 2 . o e
y za—x+zx $=xy aram UGS auams@sp sweartumigen Qurgs Siey
(A) f(x3+y3,x2+22)=0 (B) f(x3+y3,x2—z2)=0
© flx®-yx-2)=0 1l -y%x7-2)=0

(E) Answer not known
clerL Qgmwaellicvene
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147.

148.

2 2 2
The complete integral of the PDE J L§+2 R

+ =xe**? involvin
ox 0xdy dy? &

arbitrary functions ¢ and ¢, is

0%w 49 0%w N 0w
ox2  oxdy oy?

aTeyd GHLuHD Friyseer 2 et SHw e Ggrems

@) aly+a)+ gy +a)+ (V)

= xe"Veremp UGEH wsSLHE sweTUT KT @ WHMIL Py

® Al alrx)s (T

©  Aly-x)+ayly-x)+ () e

}d{ ¢1(y"x)+x¢2(y—x)+(xT_1)ex+y

(E) Answer not known
cllen Qsfwefdvera .

In Bessel function of the first kind of order n, when n is positive integer
J_nlx) =

Qused ammde s emsle aflams N ws  QHEGDL  Curws
J_,(x) = @de n Coirwenn (PP CTERTERITGLD.

@A) —dJ,(x) B) (-1)"'d,(x)

& (1, «x) D) (-1, ()

(E) Answer not known
e Qg flwaelcren
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149. Let u(x,y)=f(x,ey)+g(y2cosy) where f and g are infinitely
differentiable functions. Then the partial differential equation of
minimum order satisfied by u is

u(x,y)=f(x,ey)+ g(y2 Cosy)-ci) f oopw g yeldons eaamsli@ ey
G®PHS eulleserw Lisd Qauwbd u@d uamsswy sweatur® U g

(A) Uyy + XUy, = Uy (B) Uyy + XUy = XU,

% Uyy = XlUyy = Uy D) uyy —xuyy = xu,

(E) Answer not known
eden Gz flweiidvena

150. Match the following:
Gereu(meuaTeuhenmLs @uimmss)s.
The partial differential equation by eliminating a,b
a,b -8 BsGeusgarn wpab, uEH s FwaTuTE

(a) z=ax+by+a 1. z=px+qy++p?+q°
2, .2 2
X%+ z
(b) a2y +b_2=1 2. zZ=px+qy+p
() z=ax+by+va®+b® 3. pPY=qz
(d) z=(x2 +a)(y2 +b) 4. pPxX+qy=pq

@ ® ©© @
a1 3 2
A3 1 2
© 2 3 1
D) 4 3 2

(E) Answer not known
clenL Qzflwelerena

— R R
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151.

152.

153.

Using Charpit’s method, the complete integral of g = 3p? is
st g6 Weopmwll LwELRSS, g = 3p? -ar iy AsT@aISE
Q{ z=ax+3a’y+b (B) z=ax%+3ay+b
(C) z=ax+3ay’+b (D) z=ax?+3ay>+b

(E) Answer not known
e Qzflwaelcrena

A singular point x;, of the second order differential equation is said to be

if the function (x —xq) P(x) and (x —x, ) Q(x) are analytic

(x—2x0) Plx) wppw (x-x,f Qx) ugwep stiuts @opsred o6 Bnuy

UMSES(1Y FOETUTL 16T @HEmD LaTall Xy g ————6TaT SMP&SLILU{ID.
(A) fixed (B) analytic

Hlepawimeng, L&D
(C) not regular M regular

R ELEEIES RPBISTETS)

(E) Answer not known
e Qsflwalcrenay

In Bessel function, Jy, —dJ, =
Quee grie, Jq —Jy =

@) 2} }B{ 2J
© J; D) J

(E) Answer not known
cdlenL Qzflwaildene
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154. The value of the J%(x) 1s

J-%(x) e wHuy
2 . 2
(A) \/% sinx M \/% cosXx
2sinx 2cosx
© hx D) hx

(E) Answer not known
e Gsflweidvenaw

155. The complete integral of x% p%+y2 g2 —4=0 using charpits method is
ermdl perpudled x? p2 +y2 q2 -4=0 s Asrersui®

%z=alnx+\/4—a21ny+b B) z=alnx+(2—a)lny+b
(C) z=alnx+(2+a)lny+b D) z=alnx+2,2-alny+b

(E) Answer not known
eden Gz flweiidvena
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| 1
156. If P, is a legendre polynomial, then [P?(t)dt =
|

1
P, eremug Qeogganri it udaumitiyég Gareneu erafle anz(t)dt =

-1
2
M 2n+1 ® 0

2
C 1 D) -
© D) 2n+1
~(E) Answer not known
clen Qg flwelcrena
157. The Hermite polynomial H, is defined by
Qaniepol uegumriures H, ereug ———— eran cuaqumiGseLd.
n g2 d"( 2 ntd(_
% (-1)e = (e t.) B) (-1) etgi(e t)
nd" ( _yn d (-
C 1) et _( t ) D) o L[
© (e e ®) ¢ 2 le)
(E) Answer not known
e Gsflwelcrenaw
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158. Match the correct polynomial

Qummsgs :

(a) Hermite polynomial
Qamirentol LeeImICILITeT

(b) Laguere polynomial
QITSIT LICOEY MILILITEoT

(c) Legendré polynomial
Qevggepri_it LicdgmILILImedr

(@ (b (©
@a 1 3 2
@ 2 1 3
2 3 1
M 1 2 3

(E) Answer not known
cllenL. Qgflwaeilcrene
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159.

160.

If f(x) is a polynomial of degree less than n, then the value of

jf x)dx is
n-ugewelL  @Gepeurs oder  uod@piys  Gamepes  f(x)  erefld
jf x)dx -én wHiy

M 0 (B) -1

© + (D) oo

(E) Answer not known
e Qgflweldena

The nature of the point x=0 of the differential equation
y +sinx y=0 is

vy’ +sinx y=0 euesws swaunger x =0 yarafuler gerenwo

(A) Regular singular point (B) Irregular singular point
RUpEsTET @HenD Ldraf RWrasHD eHe Ldral
M Ordinary point (D) Regular point
gngyent Lemefl RpisTer Lerefl

(E) Answer not known
alenL Qg flwaelerenc
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161. ) ¢ , ’ .
The general solution of [x( ﬂ of the system x'=-x+2y, y=4x+y is

y(t
given by

x\t
¥’ =-x+2y wogb Y =4x+y e swvarLT@seiar Qs m@ude [ Etﬂ@em
y

Qurgy Sitey
i 3t _ -3t ] i 3t
W “e 3 Cue 3t (B) Cle3t
12C e +Cye™ | | Coe™

C1e3t + C2 e—3t
12Ce% +Cye™

(© (D)

Cl e3t _ C2 e—3t
—2C; e +Cye™

(E) Answer not known
edlen Qgfwelevrene

162. Solution of the Wronskian of the differential equation Y +xy +xy=0
Y +xy +xy=0-6r umsws sLETUT 1 67 euGrmenevdlwie Sirey ereruig
x2 2

N Ko ® 7

2

(C) Ke? (D) e'™

(E) Answer not known
elen QsMwelerencw
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163. A differential equation is considered to be ordinary if it has
RO  umssbsly Fwerun( 06  QsramghbsTd g
FNSMIETLNS SHSUIUBHSH DS

(A) One dependent variable
@ #ripg Wi

(B) More than one dependent variable
patmi&@ GCuHul L sribg wIH&E

M One independent variable
QR FTTUHD

(D) More than one independent variable
@atm&@ Cupul L erfupm wrdlser

(E) Answer not known
eflen @z flweiidene

164. Let w(y;,y,) by the Wronskian of two linearly independent solutions y,
and y, of the equation
v’ + p(x)y' + Q(x) y' =0, then the product w(y;,y;) p(x) equals

swearur® Y +px)y +Qx)y=0 @er @uewl Cpllwer eriupn Sreysar Y
wHmL Yy, @er  uCrremevAwer < wW(y,Yye) eans  Qsmars.  Gemet

w(y;,¥9) p(x) e eflenereundsid FLOLOTE @) (H& @D
v Yo¥i =¥, Y2 B) y1Y2 — Y1
©) 1y - yey1 (D) yo91 -y

(E) Answer not known
afen Qzflweildere
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165. The Navier — stokes vector equation for the steady flow between the
concentric rotating cylinders is
FOEETNE SHPQID @Heww 2 haersdr @l Cu Haeowrear UL sdbsrar pelwir
vGLr&edlen Hapgwien swerur( =

@ 22.vl e L Va)=LlVpowVy (T ag)
ot 2 Yo,

(B) a—q+le2—p/\(Vvq)lep+vVv(V/\q)
ot 2 P

@ Livig A (TA) =-2Vp-\Vy (Vrg)
ot 2 Jo,

D 2yl pa Vv =-LVp—wVv (VA
ot 2 Jo,

(E) Answer not known
edlen Qgfwelerenew
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166. At the point in an incompressible fluid having spherical polar
coordinates (r,8,y), and the velocity g=2mr2cos6f+mr2sin66+ 0w,
where M is a constant. Then
Csmer EGRY WSS TG SET (r,0,y) LHMILD
g=2mr3cos0f+mr3sin@h+0y Casd QsrarL oWsEs WU
Sreusder yerafluled, M eremug) wrded. Aeeit

(1)  The velocity potential is ¢ = mr=2cos@.

2 cos@.

SensCous gnsdud g=mr
(i) Curlg=#0

Curl g#0
(iii) The equation of the streamlines are ¢ = constant, r = Asin® @

eimeflauay swerun@ ¢ = constant, r = Asin® 4.

(iv) w = constant, the streamlines lie in planes which pass through the
axis of symmetry @ = 0, which of the above is correct?

Yy = wrhel, swsfit §=0 eerw §flen wPfurs Qeo@id serhsefld
Si(Hedleuany 2 dtarar. CuopHamdlweubdler erg sflwmerg ?

(A{ 1), (i11), (v) B) @), (), (1)
(1), (i), @v) (1), (1), (11)

(C) (1), (), (iv) (D) All are true
(11), (ii1), (1v) Siwasgh &

(E) Answer not known
e Gsflweidena
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167. The Navier-Stokes Vector Equation for Steady Viscous Flow in Tubes

uniform cross section is % =0and F=01s
Gwruseiier  Frrem  GmEE Qe Bsstar  Hoowrer @UOH  SeTenwme

UL sdnasrar Crellui-evGLrseay Hangwien Fwesum(h % =0 wogw F=0-e

7 (1) Vp—vV2G=0 (B) [1] Vp+uV3g =0
p p

(C) =Vg+qV<v=0 D) —=Vp+uvVep=0
p p

(E) Answer not known
alenL. Gz flweildenay
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168. Match the moment of Inertia.
flavewerw HmLisdHnamer UTHSSS.

(a)

(b)

(©

(d)

53 4 1

B) 4 3 2
©) 1 3 4
D) 3 1 4

A circular filament of radius r lying in the
xy-plane with its centre at origin

r <y wHmb gHuyaraiew ewwnrs CsTare
QR UL Qe XY —FaT5Sd ADWLHSIETETS).

A circular lamina of radius r lying in the
xy-plane with its centre at origin

r <7 wHpIb PHuyereflerw ewwiwrs Clsme
@, aul_L Qe g&{H XY-5eT5SD AN HSETETS).
A spherical shell of radius r with its centre
at origin

r <y woHnib Huyeeilenu ewwiwrs ClsTe
@ Camer @

A solid sphere of radius r with its centre

at origin

r < rb wHmb Hoyereflaw ewwwors Qsmer

@@ S Camard
@ ® © @

N DN~ DN

(E) Answer not known

clen Gz flwaiidene

93
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169. The moment of inertia of mass M about a line through the midpoint and
perpendicular to a thin rod of length 2a is
2a perp, M feopynd Qsrar. @@ Quadyu sbWe @wwb eullurse
SBHS GsmGssrse b Asdgb Camnlyhe 2pp Hmuyssper.

o Lma? (B) L Ma?
3 2
© Zam (D) 5 Ma?

(E) Answer not known
elenL Qsflweldenea

170. The through the point of projection is the distance

between the point of projection and the point where the trajectory meets
that plane

afluns oiés yetefl eretug ibs ydtellsEn wHmIL ig
ureng gagamg sHSSGL Yetals@h @enCu o drer gryomEb.

(A) The angle of projection (B) Trajectory
S Camewd erlejeueniy

(C) Velocity of projection M Range on a plane
S Causd @@ ugLben ey

(E) Answer not known
edlen G flwelerene
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171.

172.

If two smooth spheres are perfectly elastic and of equal mass, then their
velocities are where u,;,u, and v;,v, are velocities

before and after collision.
@Qrer® s0  emeyerw  Qumrmemerw  LHML  QFcusilu  WSdterd  QEmeaRTL

aueupriuter Garerhsafen FeasCousomeang) @@ Up,Us
LHHID Vy,Vy eTeruames CLrgiamssE pearand Werayb 2 arar SangGeusid < @b.
W U; = Uy and vy = U, (B) v; # ug and vy £y,

U1 =Uq LDmg)JLD Vg = Uy U1 E= Uy LD,TDQILD Uy # U
(C) v, =vy and uy; =u, (D) v; #vy and u; #uy

U1 = Uy LDJ_T)Q_ILD U =Uqy U1 e Uy LD,I'_DQJLD Uq z Uy

(E) Answer not known -
e Qghlwalldene

A force acting on a body of mass 1 kilogram for 5 seconds produces a
velocity of 1m/sec. The magnitude of the force is

1 SCendlgmbd ereniujerer Gumpafley 5 cHlammy&EnsE QFudubb lemswrearg,
armgd@ 1 BULi Ceussms 2 (heursGHng eaaid, scuelemsufen oarey eremer?

(A) 5 Newtons (B) 0 Newtons

5 (Newtons) Hlu,c e 0 (Newtons) flyu L e
% 1/5 Newtons (D) 10 Newtons

1/5 (Newtons) Hly L e 10 (Newtons) L L e

(E) Answer not known
e Qgflwaelldvene
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173. When motion ensures by one body sliding over the other, the direction of

friction is to that of motion.
@ QummeT wHEprender Cuwd sms@En Curg o rmieiear daswnarg @usssden
Hengs & A5 QHEGLW.
(A) Perpendicular M Opposite
QoG58 erdli
(C) Parallel (D) Tangent plane
@ enemwr QzsrhCarhH gerd

(E) Answer not known
eflen Gz flweidene

174. A bddy of mass 70 lbs is suspended by' strings, whose le'ngths are 6 and 8
feet respectively from two points in a horizontal line whose distance
apart in 10 feet. Find the tensions of the strings.

70 lbs erevLwjerer @ Qummer 10 =iy @eLQeuefluled 2 et @ HevLwl L
Camiyer @uan® yerelsaflmbg wonCu 6 wHmIDd 8 g Berperer Frrigermed
QaeLbmssuulpererg. Feqrseian @ elamsamwu s duey.

(A) 40; 54 (B) 41;55
@ 42;56 (D) 43; 57

(E) Answer not known
edlen Qs Mwaelcreney

175. A self-adjusting, passive force is
sw #flQswg QarerEnn Qswmnn lans

(A) Coplanar force (B) Gravity
Q@ e fleng Yo Ty

(C) Resultant force M Friction
Menere] ellens 2 M6y

(E) Answer not known
clenL Qg flwaelcrena
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176.

177.

178.

If u is the co-efficient of friction, as the equilibrium is limiting then
hue F and R are friction and normal reaction

respectively.
U earug engmiefer Qs swHleeuigidter eadamowns 2 der QU

<eg F oppo R eadaug 2 grueynd Cprgss edli ellas

PODWINS

@ < o F=ur
F

© 7 H (D) F # uR

(E) Answer not known
denL Qgflwaeldrenas

If A is the angle of friction then the coefficieﬁt of friction u =

A erarug o gmieys Caranrd erafler 2 gmieys Qs U=
(A) sin 4 _ (B) sec 4
M tan A (D) cosec A4

(E) Answer not known
ev GsMwelcrene

If forces P and @ are at right angles to each other then the magnitude
of their resultant R is |
P, @ aom dessar gamsQsnan Qsm@sss Cotamhsdr aafld elamerey R
Nengudlesr eTasTERTaToY

¥ R={P>+Q’ (B) R=+P?+Q*+2PQ

(C) R=2P D) R=P+Q

(E) Answer not known
cfen GsMweldwame
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179. Solution of the following assignment problem

Machine

1 2 3 4
Al18 26 17 11

Job B|13 28 14 26
C[38 19 18 15

D|19 26 24 10
&Gy Qsrssuul Hater @gsSL 6 smsms Siéseb.

Qupdlyriser

1 2 3 4
18 26 17 11
13 28 14 26
38 19 18 15
19 26 24 10

Gouanav

O w »

Y A53B51C52D54 (B) A52Bo1,C—3,D—4
€ A-2B->3C—->4D->1 D) A—>1,B—>4,C—>3D -2

(E) Answer not known
elen Gsfwaelerene
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180. Which of the following are true for assignment problem in LPP.
LPP -6 o émer 1686 sansd@ Gemelheuameupmlad 678 2 amenLo ?

(i) The number of rows equal to the number of columns
ApGeufemssaiien erameaismase soworear auflassaflar oramemisms

(i) One or more source to any number of destination

Qosdar ehg aanaiih@h @erm Ad®F ASHES CHULL USMTLD
(ii1) Supply at any source will be any positive value

TS ppSSQID cupmsd arhg@eurnm Cpi wdumuub QsTeamg.HéEGLD.
(iv) One source to only one destination

20 PosihE LLEEL @ apewd

(A) " (1) and (11) are correct (B) (ii1) and (iv) are correct
(1) wpmyw (11) sNwrerg (i11) wHmb Av) sNwrearg
(1) and (iv) are correct (D) (i1) and (i11) are correct
(1) womw (1v) sflwrerg (11) wpmw (111) sflwrerg

(E) Answer not known
aenL Qgflwalcrenc
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181. Assertion [A] : In a travelling salesman problem where the salesman
has to visit five cities, the solution obtained as per the
zero assignment reads as 1—5, 51, 254, 453,
3—-2.

adlymissed [A] 1 bumarurert mbg BETESEREE Qs Ceousrgw UwemT
puearumart Wysgamarde, ymhlw uaiuleuy GQupliut e

&itey 155,5—>1,2-4,4-3, 352 aar awndssuiudng.
Reason [R]: The selection is not feasible, hence not optimal.
sryewd [R] 1 Siey srsHuwppg erarGeu 2 ssw0M85 Gdan.
(A) [A] is true but [R] is false.
[A] &fl yemmed [R] ererug seum

M Both [A] and [R] are true and [R] is the correct explanation of [A]
[A] wppw [R] @raren sf womo [R] eeug [Al-ar sflwren
ATHEEHLD Y &LD.

(C) [A] is false [R] is true
[A]l saup [R] &

(D) Both [A] and [R] are true but [R] is not the correct explanation of
[A]

[A] wpmd [R] @rem@w eamew e [R], [Al-er sfurer edetssind

WM.
(E) Answer not known
elen QsMwaelerenew
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182. Find the initial basic feasible solution by North-west corner rule.

To Supply
From 11 13 17 14 250
16 18 14 10 300
21 24 13 10 400
Demand 200 225 275 250

L Guh@E aome 618 LwaTuRSSH SglumL 2 &bs Sima sTas.

Py CELOF: 1
IOUb | 1] 13 17 14 | 250
16 18 14 10| 300
21 24 13 10| 400
Gsowas 900 225 275 250

o 12,200 (B) 12,500
(C) 10,000 (D) 10,200

(E) Answer not known
v GQsMweidwene
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183. The initial solution of a Transportation problem obtained by
Qupuul L Curs@eaursg sansdlen < rbu Siey
(A) North-West corner rule would invariably be optimum
wLGunE wee ailf auCurgib 2 &bss16 @QMHEED
(B) least cost method doesn’t provide the least cost solution to a

Transportation problem

GopHs Gswey wep Cursgaurss sasdne Gopps Csweld Siameu
QULRIGTG)

@{ VAM would invariably by very near to optimum solution
VAM arsGungib 2 $5105 Eiayss 06 Dimdd @) mé@

(D) MODI method is infeasible
MODI wep srsduwpns

(E) Answer not known
cdlen Qg Mwelerencw

184. If we were to use opportunity cost value for non-basic cell to test
optimally, it should be
B 28555 satmwawu Gsrflés <igluueL owars sosdar o wHiemu

vweTuRSSlanmed o1z @ m&s Ceua(Hid
% most negative number (B) most positive number
QuepbuTTaTeey 6Tl D 6T Qupburerareney Crioemm 6reT
(C) equal to zero (D) any value
$RBWSADG s Hbs YD

(E) Answer not known
efen Qg flweldene
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185.

186.

187.

The solution to a transportation problem with m— sources and
n—destinations is feasible. If the number of allocation are

m eysTihsd wHND N QasGseEre CursGaursg HesmseE Siey sTsHwD
aaflle, pgss&pseaiearn canamflsamawunarg)

M m+n-1 (B) m+n+1
(C) m+n (D) mxn

(E) Answer not known
en QgMweiidana

Every helix on a cylinder is a
@ 2-meverlern Bg) euerwiLBD HHafl g

M Geodesic (B) Line
cueeTUITLIL GuUlgelilw Gar(p)

(C) Plane curve (D) Circle
ST ETCUGHIT QUL L LD

(E) Answer not known
Men GsMwalcrene

In optimum (final) simplex table, if ¢; —z; =0 for at least one non-basic

variable, then there will be
2 5Hh% (@mP) HbueTsan L umauied, G®DHSULFD @ SlglUML SOOrs
wihée ¢;—2; =0 aafled, 2g Garaumwry GnéEn

(A) infeasible solution (B) an unbounded solution
sngSunpp Siey aubLHD Sirey
an alternative solution (D) cycling
@@ wIHY Siay &Hm)

(E) Answer not known
e Qsflwalcrene
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188. For maximization LPP, the objective function coefficient for an artificial
variable is

<ifsucswors LPP &6 @m Qsupas wrflssrear pLiy Qswadun® @eusid
A M M—M
© 1 D) 0

(E) Answer not known
cllenL Qgflwalévrena

189. Which of the following statements are correct?
Wemeumd snpmiseaiier erg efwmeng ?

(i) Every LPP has a unique solution
geaQeurm LPP s@w om salisgieuwnear Siey o arerg).

(11) Every LPP has atleast one optimal solution
geai@eun LPP @b om 2 868 Sty o drerg).

(iii) If a feasible region is unbounded, then LPP has no solution
Qasps UGS aurbunpgl, aafles LPP &g &iey Qdoee

(iv) If an LPP has two optimal solutions, then it has infinitely many
solutions

o® LPP &g Q@Qran® o865 Stoysdr @mpsred, <5 eamemhn Le
Sireysamens Qsra(hdrers)

(A) (1) alone is correct (B) (1) and (iv) are correct
(1) L ECwW sNwrarg) (1) wHpgw (1v) sNwrerg

(C) (1) and (ii1) are correct M (1v) alone is correct
(1) wpg (1ii) sfwurerg (1v) v ECWL sNwrarg

(E) Answer not known
elen QsMwaldene
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190.

191.

192.

Find the degenerate solutions to the given system of the linear equations
are 2x, +Xq —X3 =2 ; 3x) +2x9 +x3=3.

Qsr@ssuulGearer Crllwd sweaur@hseiear o@mwubnE Soshbs SiTeysmarnd
s@mLPlweyd 2x; + X9 —X3 =2 ; 3x; +2x9 +x3 =3.

@ [%,%,0], [0,%, ¥ @ [1,0,0], [1,0,0]
© [10,0] [0,%, 4] D) [0,%, %]

(E) Answer not known
cen Gsflweidena

The number of basic feasible solution to the following system of
equations

bxy +4xy +2x3 +x, =100 |
is equal to
2x; +3x9 +8x3 +x4 =75

5x; +4x9 +2x5 + x4 =100

etatm Fweurl_ (g Qasm@EUber gliumL @Qengi
2x) +3x9 +8x3 +x, =75 s s Hore * Boebs

Eiroyseien cramanisans
A) 2 (B) 3

©) 4 6

(E) Answer not known
efen Gsflweiidere

The set of feasible solutions to an LPP is a
@@ LPP &@ snsdunnear Sieysaflar Qsm@iy @

(A) empty (B) closed
Qeumiento e g W

% convex set (D) all of them
&66y&aemTLd Cuhammdu emersg)b

(E) Answer not known
clewL Qgflwalcrenaw
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193. In the standard form of a general Linear Programming Problem where
the objective function is of maximization type
em Oungeurar Grflwed Hrwrss sensder Howwrar augeausdd, ypHae
Qawdurh HsULFOIT UMBWTE @) ([HHSTED

(1) All constraints are equal type
S@aTGG L (HUUTHSEHD D UM
(2) Right hand side of each constraint is non-negative
@euGleurh sUHruurpsaien euag LD adibampurars Hde
(3) All variables are non-negative

DTS LINSEHD THTLBDWTRTEDE S

(A) (1) only correct ) (B) (1), (2) correct
(1) L & (1), (2) LB &

(C) (2) only correct M all are correct
(2) LW & ereveumd &l

(E) Answer not known
aden Qgflweldena
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194. The LPP

Maximize z=4x+3y

Subject to 2x +3y <150
4x +6y = 350
x,y20 has

BuQuigrse z=4x+3y

Bupsemanser : 2x +3y <150
4x +6y = 350

x,y20

areiry Crflens samsdln s,
(A) unique solution
2Cr @ Siey 2 deng)

(C) unbounded solution
augbdder Siey 2 ararg

(E) Answer not known
clenL Qs flwaelcrena

?

(B) infinite number of solutions
TETETHD &Te SET 2 CTeTg)

no solution
Sireygem @deana

195. The General Linear programming problem is in standard form, if
Qurgleurer CpMlwe Hlyrss Hsad Hlaownear egeusdlaicrarg Qser

M the constraints are strict equations

SLHUUTHSET SHEWITET FGTLT(HISETTELD

(B) the constraints are inequalities of < type
sL_(HLUUTHSE < ues Fwaflereno

(C) the constraints are inequalities of > type

SLHLUUTHSET = cuens Faflemento

(D) the decision variables are unrestricted in sign
P©e] LINEET Sereneuudier s HUUBHSSUILLSDMme

(E) Answer not known
e Qsflwalcrenay
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196. Maximum value of a function z=x+y with respect to the restrictions
2x+y <10, 2x+5y<20,x >0, y 2 0 occurs at the point
2x+y<10,2x+5y<20,x 20,y 20 eremp sLQUUIDSEREGLULH 2 =X+ Y
ererm emmdlen QUL WY S d@n Yeref
@) (0,9 (B) (5,0)

@ (3,%) (D) (5,4)

(E) Answer not known
cden QgMwelcrenew

197. Which of the following is not associated with an LPP?
@mm@mmmm@w org) LPP o e Qg,m_rrqml_ugu X

(A) Proportionality M uncertainty
NSgremrs gemenio Hleneudemeno

(C) Additivity (D) Divisibility
Fal_(Hd SHemenLo udli Smebr

(E) Answer not known
edlen Gz flweldenew

198. Which of the following is not general solution methods for operations

research?
Wereumeuareupiled erg Qewdum ( <uelwugisstar Qurgenar Siey PeDEET
SO ?
(A) Analytical methods (B) Numerical methods
U@GUUTWUG (PEnDE&ET CTETT (LPEOMEET
(C) Monte Carlo methods M Scientific methods
wrerGL sriGem wemaer 2leflwicd penmser

(E) Answer not known
clenL Qg flwaeldena
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199.

200.

Operations Research approach provides the management with a
quantitative basis for
Qeweur (@ guelwud AFEGWdp HiurssdnE bs  Sigluamiuied
DIETEYSHENET GULPMEIGH DG

W decision—making (B) scientific method
wydapssd 2iplaflwd e

(C) human factors (D) system orientation
wellg sryeniser sawliy Crré@, Hlene

(E) Answer not known
clen Qgflwaeildency

Operation Research is the application for — methods to
arrive at the optimal solutions to the problems
Qewudurth el ererug Qewiperp WrsHovars@nsE 2 sbhs
STeYSHMET AMLGUSHSTE LIWIGTUMH <34 &LD.
(A) Economical K Scientific

Qummeflwed <SiMeSlwed
(C) (A) and (B) both (D) None of the above

(A) vpmw (B) @reaw@Hw Cuhendu ergajb Gedama

(E) Answer not known
adlen Qgflweildwene
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