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Choose correct statements :
1. . If f(x)e F[x] 1s jrreducible then if the characteristic of F is p¢0 f(x) has a
multiple root only if it is of the form f(x)=g(x. p)

2. The polynomial f(x)e F[x] has a multlple root if and only if f(x) and f (x) have a
nontnwal common factor

- 8. IfFisa field of eharactenstlc D ¢0 then the polynom1a1 xF —X€ F[x] for nzl
' has distinct roots v

® ‘landz . . ®) 1an_d3
(©)  2and3 ‘ ‘ o W I,2and 3
sHlwmer sah gnéaaar G,snp@g@ | '-

1. f(x)e F[x] smss Q,pu}.uungg cmﬁe) Pp#0 yeg F - an é'lgpulﬁlu.:eoq erafléd f(x) -&6@ ucoml._m@
| PRI @@5@10 arafled siemeu f(x) = g(x p) eremp aug efléd QméEEW. .
2. . f(x) e Flx] erénp uwgguun@;s@. ue LG (pekss QnUusHe Comeiwnear Curgorer
' s_@AuUUN® f(x) whmpn f(x) s fwerausdr crefiamouleon Qungy anmﬂsmmﬂ_@ugb@@é@@.
3. p=0 oy semd F -én ApLiSwey el nx1, x* -x¢ Flx] eamp udgpiiurer
QeucuGeuprenr @mm&mm QupP(mEEb. :
A 1 mmgxw 2 o - (B lwpgb3 |
© 2 WHHID 3 - . . D 1,2wpmw 3

"In N, deﬁne a*b a (N *) is :
(A) agroup o ' (B) a abelian group

(C) . afinite group ' : R W semi group .
N-& a*b= =a Grarg QJQ’)IJlIJmlMLILJLl_H‘G) (N, ») erémgy
. ) eOEOHL R ® en allﬁlcﬁlu.lm@wm
- (© - 80 Pheyn @b _ | (D) - DNEGLD

Let ¢ be a homomorphism from a ring R into a ring R’ Let 8 be the i image of R under ¢.
Then §’ is o :

sub ring of R’ ' ' | B) justa sub_set of R

(C) Kernalof ¢ - ®)  an empty set

~

¢ eranLg aueenub Rampg eumeaiwib R &G Qau.chorruqanm& S| TS, S Granug; ¢ -an &

R -én Qubuib erefied S” YT : _

"(A) R -énedreuemenuid _ . B) R-én srrglrr,rcwr'u'_sml.b

O p-enelam ‘ | ' D) Qeupyy sewmd '
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4. Wedderburn theorem states that
_ J A finite division ring is ﬁecessarily a commutative field
(B) . A finite d1v181on rmg is a field , '
- (C) A finite d1v181on rmg is not necessanly a commutative ﬁeld
M) If R isa ring in ‘which px =0, for all xeR where p 18 a prime number then

xT" -xa" -a”x

Qaut’iivitén Ggppuonens, . | |
A)  omyyayD uGSSD UEETLIOTEIE) sCLmuors uRbrHy Yewns Q@ée_s Ceuam(Hid
. B e epyeun eu@gsge) QUETLILTEIF OLIGWD = ' |
- © ooysram AUGHSD cuenGTLILOTES) uAWTHY Leons @@&as Gmamq.u.l,ﬁmmm .
(D) R eranp @ cumetwGHe, creer x € R &@WD Lo;oguu: P @@ uam GTeRTaRINS: @@pgrra) px= 0

crasro_mmg:eraﬂm xT?" - xa” -a® .x

5.. ‘ If O(G) =172, then the number of 3-sylow subgroup of G are
(A) - one or four or seven or etc (B) two or three ' _
w one or four ' (D) one or two or four or eight

O(G) =72 arafld G -& zeifar 3-ensGeome m;@mg,@@; crawTentl&en SHET
(A) gay soeg ;r;rra‘r@ OO TP am)mg

B) * Qrein® Svez LY

© gdy Sy prad

D) gép ooz Qrend Sbwg e Swag o O

6. . (Z,+) isacyclic grbup with generators |
(A Oand-1 | (B Oand+1

@’ +land-1 ’ | R

(Z, +) Grsifrugl,@@ QUL @G ' CTEMLIGNE BT L@mrré,ﬁseit

(A) 0Gog-1 ®) 0Guogub+1

(O +1Cogib-1 - O {e}
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“Any finite group is iSomorphic to a group of permutations” is

(A) _ Sylow’s theorem - (B) Cauchy’s theotem

(©) Frobenius theorem =~ o w Cayley’s theorem -
“ahbs@eun(m (Pl a|D GRApID surﬂcn&mr-rg')gj GOSHDE sLRULMWLLITE EHEED” TaTg)
(4)  @sGar Gsppid - B Gera@iGspp

© uCmlencv Cappd (D) GsGaaiv Gpppid

The number of automorp}usm of a ﬁmte cychc group G oforder n is

@A nn o B) n+1
s @ -1
'@q.a.;g;; eurﬂma n 2 6TeT @ euu_sgo.)m G- 2 érer s_LwGsrrrrg;s&m aramenflGens
@ n . - ® n+l
© ) : D) a-1

* If H is a subgroup of G and N(H)={g<G;gHg™ = H}, then H is normalif =

4 HcN@H) = | . ® N#HCcH
W NH)=G . E - @ NH)CG
G-ane o H, mr,t)gumN(H) {geG gHg H} Greuﬂa) H G;brrmm 2L @GWnE @@55
&) HcNH) B) NH)cH

© N®=¢ - D NHCcG

Let f: X Y be a functmn from one metric space X, dx) to another metric Space , dy)

If [ is continuous on X,

(A)  f(A) is thenopén m Y whenever A is open in X
(B) f(A) is ‘then closed in Y whenever A is closed in X

- fora c_ompac}: subset A of X , then f(A) ;s_oompact inY
(D) then f is a homomorphism

| Gll.ol_lﬂa; Gmaﬂ (X dy) Ampg A fs Qeuafl (Y dy)a;@', eumlru.lmm GEILJ§ mrrrq f eréns. f: X ->Y
aerugl X -&, f-Qgriisflureng aafléd

@ X-oA &ogsg sanid arafled f(A) Apps semmorns Y -& QraEgid
®B) X-0 A gy send aafled f(A) eplqws semons Y -& Qméan
©) X-guerer s&flglomen sewd A erafled Y",d" f(4) se‘ré'lgmrrafgrr@m -
®) X-o f-Qgr_isflureng Grsuﬂeb f -auig Qeuriiyento @0 |
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12.

13.

| ®
Let E be a measurable subset of [a,b]. Then for every subset A of. [a,b] (E' is the
complement of E)

A mA= m(AuE)+'ﬁf(AnE') B) m(A)=m(ANE")

(© WA)=M(ANE) | -0/ m(A) =m(ANE)+m(ANE')

[a,b]W¥e E alara;asgw SERTLD TS, [a b) ufﬂco o e Gr35§ @@ 2 Lsand A &go(E' Greuugi E arr'

»;F,llyul_‘ﬂ &ERTLD) N :
(A m(A)=m(AuE)+'rrT(AhE') ®) Mm(A)=m(ANnE"

© (A =M(ANE) @ mA=MANE)+T(ANE)

: S . b .
The sufficient conditjon for the existence of the Reimann integral I f(x)dx is

(A) f is continuous on [a,b] o (B). f .is of bounded variation on [a,b]

' W both (A) and (B) ‘ (D) f is uniformly continuous on [a,b]

' b . :
fuwen Ognens I f(x)dx @@L‘J ug;ba;rrai Cungonengiorer flupsemenureang)

@ [abl-e f@@ Qpridbunerg ®) [a,b]-6 f @@ aupbyerer e
© (A) oppo B) D) [a,bl-e f e e Gsm_isfluneg

~ The series-Za,b, converges if Za, converges and if {b.} is a monotonic convergent sequence

is the statement of ]
(A) Mertens test ' » " (B) Cauchy test

J Abels test (D Dirichlet’s test

- Za, @MRGD Ggrn_l;rrra;a;m {b } craﬁm G,sm_rr@penm galﬂu_lwq @HEIGD Ggm_rrq,pa)g) aafleo Za,b,
BOWEGD craTUg THE Cppifen smppy
(&) QuiQLer Csmgeen - ' B (SsrraQ Gengener
(©  gaud Cergmen o D) 4RsCe Genpeven
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14. If f is a real-valued, continuous on a compact interval [a,b] in R, suppose f(a) and f(b)
have opposite signs; Then there is atleast one point ¢ in (a,b) such that f(c)=0 is the

statement of
-(A)  Bolzano theorem _ (B) Intermediate value theorem
o w Heine Borel theorem : ' (D) Picard fixed point theorem

Rgyeirer va;#élgmnm Qe Qéuad [a,b] f Qpmidflurer QuiQuesr siy. f(a) 'io;i)gpuh fb) &g
@& wrhlimudern (a, b)é.c eramp yerafl @ps f(c) =0 ez WiHuNG. @éemdn ’
A) Qufré)_&(?esm Gg@mgﬁ;ﬁi mpm (B @mppﬁuq Cphmsden smdp -

(©) Qapiad Gur@ye CeppHe ah,rbg (D) Qaringer Hlanass yeraft CappgHlen sapp

15. If f is a non giecréa‘s_ing (or non 'mcreéasing) function on the bounded open interval (a,b). If
f is bounded above on (a,b), then '

@ It f(x) exst ® It fx) exist

wl ~ltb_f(x) exist e ) _l;t;j(:;) exist

aupbyeLw Hops Qe Geuefll (a,b)ulld f sfsinp gy eieTmd &ML (GeDL #rffrq) erafled
(a,b) 6 f &@ Cdauniby) 2 drang) erafley S ' '

@ b f@eses B L B
© It f(x) ecergy _ ‘ D). . _lfh f(x) Q’m@

x—)bj— .

x" .

1+x%"

16.  The series ‘Z
_ =l
 (A)" converges if x=1
W diverges if x =1
(C) converges for all positive real values of x21
(D). converges for all positive real values of x <1

o0 n

Z ad 5 e Qgmir
~l+x : ' '

@ x=1 Graﬂé) POHEGD

B x=1 craflé> effluyd o

(C) simabg Sos AudQuetrsdr x 21 5@ QsTit @EHEIGL
D) siwess s QuiGuarsa ¥ <1 &g ASTLT @HREGD

o A | ~ ADIMAN7
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| 17. . IfScM. S is the closure of S and S’ is the derived set then
| .{/§;sus' a ® S§=Su§
S

=SnS o D) S=8Sn§

@A) -§;—.SUS' o . . ® §=SUS
5=8~s8 . D §=8nhS

18. Assume that « is mcreasmg on [a,b]. If f eR(a) on [a b], then [ f[e R(a) on [a, b} and we

“have ,

@ j f(x)da(x) <j ] f(x)!da(x) ] [f@) dat)< ﬂf(x)]da(x)
ar 5 <, ' s 5

© |[fe)data)> [| fo)da(x) @ |[f@)dat)> || fx)|dat)

[a, b]co a erang ghé Gsrrmru}@asﬁarg)ar Grara; Gla;rrma; [a b]eu f € R(e) uns @@‘l_r,grra) [a bl
] fl € R(a) wng @@asélgpgj Graﬂa) D Gugxsuca <

. - . |2 | B b N
@A) j f()da(x)| < j lf(x)lda(x), B |[f@da@) s [|f)datx)

' - b s b .
© j f@data)> [|f@ldam @ ([f@)dat)z| | f(x)|da(z)

19. If A is open and B is closed then
~ (A) A-Bisclosed and B- -A isopen {A Bis open and B~ A is closed
’ © (A-B) and (B- A) areopen - - (D) (A~B) and (B-A) are closed

A aenug Spbs semd wpps B srdrﬁgj apL Sewtid @mE@D Cug)
(A)  A-B adrug gpuw samb wpgid B- A eerug Spps semd
®) A-B erénuigl Sphs semmb wHpb B- A erenug) apig Semb
©  (A-B) wppi> (B- A) Bps sen>
D) (A-B) wpgb (B-A) apyu samb

AbIMANT s 0



20. A polynomlal of degree n has nosingularities in the finite part of the plane but-has a pole of

order n at .
M _ mﬁmt}f . _ ' '(B) zero
(C) positive.yalue ’ - (D) negative value

n-uns Q&nsun.. uebgImiLig Garrsnm TBS R w@uqmaﬂmwum sasHler o drar pigaymy U@ﬁuﬁlw

Qupeiidame Q,mrra) n- I_flq. QsrerT_ gimeatd - —— eretD @)L S5 Hen_&sQuLD.
A - - B o0 |

€©)  Cpivep wiiuy D)  efiveap wiiy

21.-  If the function -il +4+5(z-1)+6(z~1)? has z=1 isa simple pole then its principal part is
. - : ) .

@ z-1 S 0(@31)

© (= ' . o 4

' i1+4+5(z—1v)+6‘(z—1)2 erarp  FT9HE é=1 erenug erafiw gqgqumﬁ erefled aqg;sw
z- o - . .

paaiLL LGHuneg

A z-1 -

@ =1 | ® 5

© E» | . D 4

. 22.  The singular poin-ts. of zl ‘ are

L e’ — 7 . ’ :

@ 2nni n-012,.. B @n+Dri, n=0,12,..
© 27, n=9,12. O (@n+Dr,n=0,1,2,...
pr -&ir @@pqéraﬂaér
@) 2r7i,n=0,1,2,... | B @r+Dzi, n=0,1,2,...
©  2n7,n=012,... .. ® @u+Dhr, n=0,12,...

o . s ~ ADIMANT
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23. If f(2) is analytlc for |z|<1 and satisfies the condltxons [f)<1, f(0)=0. Then | (2] <|2]
and | f(0)<1is

(A) The maximum modulus pr1nc1ple J Schwarz Lemma g
(C) The local mappmg theorem (D) Hadamard’s three circle theorem

|z|sl -6 f(z) Granug QUEDIGPED SMTLIMSEYLD, |f(z)|$1 f(0)=0 (Surrarg) gﬂumgmmswm g,rr,s,ﬁ
G]&u.mmrramrw. |f(z)|<|z| WHHID |f(0)|<1 GrenLIgl » o

&) Quew gaww Gar_un@’ o (B) SN gmmg@gmmw
‘(Ci) @)L amr‘mg Ganirgze Cadmb D) S omev ppeny aul L Capoid
24. If f(z) is analytlc and non-constant in a region Q, then |f(z)| has no in Q.
{/ maximum .' o (B) ,mmlmum
(D) pole’

Q %feﬁg; u@ﬁu_ﬁ\e’u f(2) erénp eriy LEGLYFFTIL WOHMILD WrHlFFmiL araflen, |f(z)i . . Q
u@Hule QuPHwmESTS. v S | ‘

A BuQugon - - (B) BsAmon

© ugHud . D ggaw

. 2 ! :
25. . For the series Zﬂ"-'-; 2" , the radius of convergence is

n=l

@ 1 - g

e
© - o
- Z—z adip @gm..ﬂé POUED rotargl
@ 1 ® e
© « . o %
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26.

27

28.

Find the Laurent’s series for ———————— about z = -2.

(z+ 1) (= + 2) . .
2 | L2 ‘ - ..
= 1 2 | = _14(z+2)- S
Mz+2+ +(z+2)+(z+ )2+ , (B) o 1+(z+2) (zf2)2+ '
©) 1+(z+2)—(z+2)°+- : D 1+@E+2)+(z+2f +--
m eratma &rml_‘ﬁa'r z= —2 srav;o @l_,sﬁco a)rrusmm Az sTeNs.
A) —2_-—+1-;:(z+2)+(z+.2)2+--- B) i-1+(z+2)—(z:'+2)2+
2+2 o z+2 .
© 1+(z+2)-(z+2)] +-- D) 1+(z+2)_+(z+2)?+:-»
A real-valued function -u (x, ) deﬁned and smgle-valued in a region Q is harmonic in Q.
Then the conjugate differential of .du 1s E ‘
‘d -————dx P ‘du=2dr- g
(/ u e | ®) ‘du=dz-—dy
© 'q =~5;dy+@dx T ® du- +%dx'+%dyv
du—én Qenewr a:émsuﬁ@ Q aemp ugHGo u (x, ¥) srém) Qi wBliys smiy Gm mﬂuq&. sTiung
ampupEsILL Gerag. Q6 Qg em Pwss sriy aalld, du -6t Qmamnu amsSH '
- tu, bu, - ou , du
(A ‘du=-—dx+—dy - » ‘du=—dx-—
@ du=—dee o dy B du= W
| - ou , du | - ou, ou
C “du =-—dy+—dx ‘du = +——dx +—d
© u ay.y+ax' D) au +6x‘+3yy
An analytlc function with constant real part is - : function.
A) bnectzve _ , : B) one-to -one
(O onto S , ' y constant
9@ LGLLE sTmbed Gmuuu@ﬁ mrrnﬁleﬁl Grarmrra) as&mrq — &miry.
@ @oup ®) gapsQsraprar ‘
©) Guo o - (D) wria
1 o ' ADIMANT
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29.

1

The Téylo:’s series of the fgnction f(z)= (2:17(2"'—3) for | z |< lis
J;(l z+22 -2+ —E[—§+(§-) = ]
loz+22—2% .- 21412
(B) ( 22—z + )+ (3] [3)
. : 2\
- © (1+'z+z2+z3+- )+ ( ) (E] +-
| D) 2(1 z+z ~28 +--,-- [ (—;—) (-%) +- ]
f(z) =—(“—1)1(;-;?) erémp sminSe Quilieied Agmir, | z | < 1 erefiled
@ eeeesg i) -]
| [ (2 (2} |
1= 2_B el =+ = ~---
(B) | ( z+z vz + )+ (3]+(3) ) ]
| () (2
©) »(1+z+z2+z3+---)+ 1+(§]+(§] +]
D) 2(1'—z;+z>2,—‘zs+--«)——1ﬁ 1+ z £ 2 2'+---’
ZTETTe T B) s
30. An uncoﬁhtab_le product of R with itself is ‘ .
(A) metrizable Mxot metrizable
(C) order topology - (D) box topology

R en gengyer Grq'watr,rbfo QumsswTang
Y
© .

®) v@ﬁﬂﬂ%&@mmﬂ)m .
® Quiy

wrdSLsgEsanal

aufiens
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: The topologies IRy, and IR, are

(A) equal | ' W not comperabie

(C) comparable: " (D) countable .

Ry, wpgb IR, Henewritiger

A SLDLoMeneney _ ' . (B) @mguas@lesrrmgu gzut_‘ﬂl_a;m_ng;mm
© @ﬂlﬂLé:&IQ.UJ@QJ D) Grmrawﬁl_ggsmm

If R denote the set of real numbers in its usual topology and IR; denote it in the lower limit
- topology, then the 1dent1ty functlon f R —-)1[{, is

A (A) continuous N o (B) open :
(C)  closed : - - | W not continuous

R aeng QuiiQuiskt émurga)g nggsar mgpasmrrarr ﬁa)mmggl__@jm R, erenug am§ DI
&p TOMVE @mamu_lggf_@jm GOS5TD, f R - R; @@ @phAprmeins gy arefled, f @@
Q) Qsrisdwren sy ' B) Spps iy
©) - (ya!q.lul sy - ‘ o v'(D)‘ Qsm_ir&fwipp smiy o

.~ Which of the following is an incoi':eot statement? -

(A) - Every order’topology is Hausdorff

®) Every finite point set in a Hausdorff space is closed

© Every sequence in a Hausdorff space converges to atmost one point of the space -

W A sunply ordered set need not be a Hausdorff space in the order topology

SUDTEN SaDDDE SapE:
A) - gaularm ufless Qmmm@pm gmrrommrru Senamruom@id
(B) | QR ADTEOLTIL ,ﬂmmmgﬁm gpsu@mrr@ WPig R SemtApLD @lq.u.l 5ammr@|.o

©) @m aprevLmid Gmaﬂuﬁgumar gdiQeurm Qgmiv aflensujid sieu@euafiufied &QGULELD Tl
- goaelle Gaildps -

D) wfiwss Paveanusmsts QUIGSS G Gmﬂu_: m:ﬂm&uu@g,suul_l_ sewrd amevLmi Qeuef
@@&&5 Ggmm e . :

13 D ~ ADIMA/17
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34. If f is a continuous mapping of a topological space X into a Hausdorff space Y, then the
graphof f isa - — of the product X x Y.

(A) open subset
closed subset
(C)  subset which is neither open nor closed
(D) empty subset o : .

f aenug X eénp Hevewrws Qeuefudier Qb Y ‘crvsin’g)rgmndml.r;rrﬁj QauefisE Qg Cantgge 4

sienopsre, f e auengu wrengl, X x Y erénp Aumsedien - - 25 D).
(A) ﬁmp,s 2 _FemTLd : ) ' (B) @Lq.u_l o L gawtld :

- (©)  Spans oppid apLg oL s@mDd D) QGeupy e samd

85, If X and Y are topological spaces, let X ~Y means that X and Y are homeomorphic.
' Then, the relation ~ is , : L

(A) Not reflexive . (B) Notsymmetric

(C) Not transitive ' ' Equivalence relation

X u:g)gum Y aerug Sewesru Qeuell aafld, X ~Y adg X opgd Y cgeﬂu.uma.r '-
aug Qasmiiyenoenty @ﬂauﬁarmgj crené QEmeTSE. X~Y eTeum 2. pay crmugj

@A) spEL B 2pa Je@ (B) s10i8i 2 pey SO®
(€C)  sLiyere see ' . (D) SLOTET 2 Dy
3. Ina — X, -any two paths having the same initiél and ﬁnalv'po_ints are path
homotopic. o . . :

(A)  locally oonnected space
(B) totally connected space
(C) ' weakly connected space

simply connected space

X %rs'vrm &GO, @58 Ggm.,a;& DD q,pxq.e.; umaﬂswm Qe aBs QM

unmg&@m 2 HousL uregSaTTEDg!.
(A e@mewis Geenps Qauaf

®)  opfigi> Gameanps Qaief

© pelleuns Paapg Geusfl

D) erefln Paentps Aeuall

ADIMAT 14 | o




37.

38.

" 2g’

40.

In a metric space intersection of closed sets is

W closed - - ' -~ (B) open

(C) empty - (D) both open an;l closed

@ QuL_M& Geuafiider gpurw sarmiselien Qoul @

Q) epeug | . B Sobss |
© Qapgsemd | - D Hopgd ey b Boéen
If K and r are the éurvature and torsion of a geodesic then 72 =
@ (K+K,)(K,-K) B) (K+K,)(K,+K)
(K-K,)(K,-K) "~ - D) (K-E)K,+K)

S GRésy e mmmm. wHmLd apmisstd apernGu K Lb;bglfn 7 aaflé 2 =

@& (K+K,)(K,-K) ®) (K+K,)(K,+K)
©) (K_Ka)(Kb—K) C | (3) (K"'Ka)(Kb"'K)V'
Let X denote a normed space over K and A € BL(X).If A is invertible then o (A‘l),z
@ {KKeo(4) | ® o4 :

& K5Keo(a) . ® {KKeo(A)K=0}

K -én Sgnen G;_r',,f_ﬂl.ﬁ Qarefl X wpmib A € BL(X). A gyeng) Cpinombpd® 2 eLwg aefld o (a1)=
@ . KKeo(a} ®) o(4)
© {EHEKeo(a) | " ® {K;Keo(A)K=0}
o(A)=1{k e K; A= KI isnot inverﬁbie}. A scalar belonging to o (A) is known as-
()  Spectrum o ' Y o Spectral value
(C)  Resolvent set - . (D) Resolvent vector
o (A)={k e K; A - KI Gpiongy oippsy } o (4) erémig) siated aénpie,

“(A) - Bpwrea - ‘ o L ® Bipwrene wHLiLY
© Amgps smﬂb : (D) Aesps QausLit

15 | ~ ADIMA/17
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41.

42.

43. .

Let T be an operator on a Hilbert space H. Then for any vector y, zin H and for alt
x in H, its adjoint T* satisfies

@ T E)=TOTE ®, TR =TO) T ()
© T@=are) T G+)=T()+T" ()

" H eénp Q[ﬂQ)LJWL_ Qeuafiufier 8gmen Glau.mSl T aens. Ho 2 6iTeT TN X HGLD, H o o érer q@,s@;u)
8o quasl_rr&m ¥, Z PG, ety T grrg@ Qeleugy

@ TE=TOTE ® T -TOT )

© T@=ary) . o T(y+z)__T(y)+T°(z)

-Let X be an inner product space If E < X is convex, there exists best approxxmatlon from
E toany xe X

¢/ atmost one _ " (B) atleast one
(C) atmosttwo o - D atleast two

X aenug el Qumase Gsuelﬂ orané Qanears. E c X Grarug ®bssTs AEmpenD, Hpps Cerymud
E O@wpg ggraugl x € X @ Qossw

@A) aifsulsons geny : - (B) | GPDHS LLSOTE Qe
©) sfsuiswors Grer® D) Gopps L swrs GrarH

Let H be a Hnlbert space and Ae BL(H ) R eK. Then wh1ch one of the followmg is not ,
true?

@ If there is a unique Be BL(H ) such that for all x,y € H, then (A(x), y) = (x, B(y))
(B) (A+B) =A'+B', Be BL(H) | '

(C) (RA)'=R-A"

.@/ (4B) = A'B'j B e BL(H)

-

H crarug; g Houil Qeuefl eens. Gogd A e BL(H) Re K aaié &p&sml_sumgm T
g amenio Qorana?

" (A) - BeBL(H) cran;o ¢Crlwnrm Gswe eér x,yeH &@d, (A(x) ¥y ={x, B(y)) cran .

o BmEGD .
B) (A+B) =A" +B BeBL(H)

(©  (RA)=R-A"
®) (AB) = A'B"; B e BL(H)

ADIMA/17 ‘e




° | ; »
44, If C o(T) = { xe C(T) for every e> 0 there is a compact set E c T such that |x(t)| <e for
an te E} and T is metnc space, Cy(T) is
M contmuous functions vanishing at mﬁn‘_itjr'
(B) continuous functions vanishing at zero |
. (C) discontinuous function vanishing at infinity

(D)  discontinuous function vanishing at zero

Ki ,srs'm_:g; wriy Qeuefl wHmID CO(T) ={xe C(T)v: @ei.]@mn@ e>0, s&fgoner sewd EcT
aqsi_.scﬁ]#mrr& |x ()| <= Swangg te E} Ympsre, CO(T) GTemLIg) '
(A Ggm;r‘r#ﬂu..urm &y - efileflufier wenphg Curdps
- By anLﬁééiuqrfaf'sn&q LRDusHD erpig CuTdpg:
©) N G,s'm_r'réﬂu_lfogb-&rrr"rq Wi eilauiier wenpig éurré]mg |

M) = QgrirsSwpp sminy yReusH wepHs Gurdipg

45 Suppose lim/,(9=f(x) (veE) put M, =suplf,)—fa), m, =infl, ()~ ). Then
f, > f uniformly on E ifand only if |
@ om0 o
' m, =M, as n—>>oo , .
@/M—W e

D M, -1

. hmf (x) = f(x) (er) cTENS. M -sup]f (x)- f(x)| m, —1nf|f (x)- f(x)[ TE QEmeRT_TeD,

f. ——>f aran E - Gioéd &rﬂrs 9@[515 Gmm@m crar@@,mgrrw @@pgn@ LDI_@GLD
.(A) m, >0

®) m,‘=M,','-as n->w
©C). M,->0

® M, 1

o R T |  ADIMA/17
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46. Thegtatement of closed graph theorem

Let X and Y be Banach spaces and F X->Y closed hnear map. Then F is
. continuous

B) Let X bea Banach space Y be a normed space and F X > Y be a closed linear
map. Then F ‘is continuous

(C) Let X and Y be Banach spaces and F:X > Y be open linear map Then F 1s
contmuous

.

| (D) Let X and Y be Banach spaces and F X- Y be a closed linear map. Then F is

continuous and open

@ésmpilen “Closed Graph Theorem

Q) X, Y aeéver urams Qeusfiser F: X — §% GTRTLIg) (ym}u_n G;blﬂum) iy erafléd F GTENLIG)
| Ggm_rwél STy DGO .

® X Greﬂugn uremms Qeuefl. Y Grenug; (S;r;(ﬂu.lm Gsuaﬂ F:X-> Y RO gLl G;blﬂmm smiy. F |
L eTenug) Q,sm_rr&é] srrrrq 2GLD

© X, Y aéwar unems Qeuell arans F:X5Y @ ﬁmpg (Zmlﬂu.lco gniy erafler F eremug
' ITY0) Ggm_useﬂ &ML 4GD :

O X, Y aeéwen urenns Qeuafiser erems. F : X —)Y Y GP“}-“J G;r)rﬂmw Qeuafl aafio F 9@).
@!DLT);S LoH@ILD Glgrn_fr&aﬂ ST D4(GLD

47. Let X and Y be normed spaces. If F € BL X,Y) (The set of all bonded lmear map) then
which one of the followmg is not true.

M |F@|<ea forall xeX and same @ >0
® |F@|<a]x| forall x& X andsame a >0
© |F|-sw{|F@]:xeX,|2]|<D

®  |F@|<|F]|x|, foral xe X

X, Y aewen Q;r,;ﬂm ('Splﬂu.:su Gmaﬂa;en TS, BL(X Y) sranugl OB QurbLLLI G’ptﬂu_sa)
grirysefen seund erens. F € BL (X Y) e, EEsETLAUDHIET TH 2 T DD

(A) HF(x)HSa era)a)rr xeX wpgo a>0

®  |F@|<e]x| aoorxeX mg‘)@b a>0
©  |Fl=swp{|F@|:ze X [z|<1}
®  |F@]s|F]|=] awor ze X

ADIMA/17 T 1s | | n




~48.  Suppose f(x) ~ > C,e™ -\;irhere‘ f e I? on [-7,z]. Then

- @ glCnlé'%ilfld% e '~_ ®) 2|c,,|2=2_1”.i|,1dx
. d _Z:;|c,,iz=%:[x|f|?dx~ o 2|Cn|=%l|flzdx:
i ,F]'_;, c:mg{ fe LzActdtmaJrrg f(x)~ _Zi;cem it | |
@ glcnl=+2-l;ilfldx" ® §|0|2iﬂf1dx
© Z::|Cn|2}:=,%i|lf|2fix‘” o 2’|¢,1=§,;ilt1_2‘dx'

49 Let X be a normed space an(i Y be a subspace of X. For xe X, yeY and keIK. Then

|+ 3] | | -
@ =lkld=l+lsb 0 ® =zikI(=]+]oD
I <\kldistxY) @) >lkldist(x,Y)
X erenp QpHlw Copflwed Gme;ﬁufﬂe'm 2 UQeuafl Y eréins. erdem xeX, yeY ;ngj)ytb ke K -@W0 |
o LEA%] . | R | B
@ =tkl(=]+ D ® =zlkl(|x]+]yD

© slkldistxY) D) >lkldist(x,Y)

50.  Solution of xys =‘1 is (where s = ax;y) B 7 |
@ zexlogyrg@+FG) B z=ylgx+ @+ FO)
© #=m+d+FG) G z=loxlogy+ )+ FO)
. . . . . ) i : .
: . .. . ?z . .
xys =1-en Sireureng (Qui@ s = axdy )
| A 2z ;glogyw(x)fﬁ'(y)' " ®B) z= yk{g“ ¢(x)‘+_F(y)
© z=w+g®)+FO) . @ z=logxlogy+4(@)+FG)
n - e | . ADIMANT

[Turn over



a 51. The solution of p+3g =2z + cdt(y -3x) is

M x—log|2+cot(yr3x)|=¢(y-—3x) _ |

(O x~loglz~cot(y ~3x)| = ¢(y - 3x)

.p+3q = z + cot(y — 3x) -e Siray
<(A) xF loglé + cot(y —.>3x)| = ¢(y —3x)

(©  x-logle - cot(y ~32)| = #(y —31)

. ®
D)

®

D

x +log|z + cot(y — 3x)| = ¢(y - 3x)

x +loglz - cot(y ~3x)| = 4(y - 3x)

% +log|z + cot(y — 3x)| = #(y - 3x)

x+ log|é —cot(y - 3x)| =¢(y - 3x) |

52. Let f ~g on E if the set {x | f(x) # g(x) }nE ‘has measure zero. Then ~ is

(A) . not reflexive

‘(C) not transitive

oTens. @@ ~
A  sHe @ epey sy
© s lupey sty

®)

not symmetric

\V equivalence relation

E eaenp semgde {x| f(x) # g(x}}NE -p@ oera) ygedud s @@ﬁgnﬁo E -én Guoe» f~ g

B)  sw&si 2 pay ByETE
(D) swnene.pey BGD

53.  Let ¢ be a complex constant. The function f@=

@
C
© ©
c Grdm_ng Quuwiiyener wrhledl crens. f(2)=
fo=
@
vc
© - ©

ADIMANT

— when 2#0 is entire with £(0) = -

®)

€z 1. '
e -1 (220 crafled) eremm sniry pé sniny erempred

(B)-
®

20

1

c

1




'54. The solution of the differentia.lreq’uation (D* +8D? + 16) y=0 is'-
\M y=(c + czxjcoszx + ('cs' +c¢,x)sin 2x
(B) | y=ccos2x+cyxsin2r )
©C) . y= (cl + (},‘bze’)go.st + (cy +cie™)sin2x
D)y y= c-lxcos 2:; + ¢, 8In2x |
D* + >8>D:.a ’+‘16)_y =0 erenp unss QEHF amérum'_‘iq.dr ﬁnm
@A) - y =(¢ + ‘csz)"(’:osz'x +(cy +- c,x)sin 2x |
B) y=ccos 23& +¢y,x8in 2x |
©) f,;'l: (c +,c2e")cos.2x.+ (.03 +c,e*)sin2x

\ D) © y=c;xcos2x +c,81n2x

'55. Let A be a constant x;?y“-!-xy'+(,12x2 ;nz) y=0 1s .
M Bessel’s equé_tion»o'f order n |
B) | Be;ssei’s equation of ‘ord‘er n+1
(C) ~ Bessel's equatioh of order 2

D) B_ebssel’s equation of order 1

4 6;@"'5' @ Pl erens. x”y"+xy'+(A’x’ —.nz)y_‘= 0 ez .
A) afles n Qarerr Gu#é)ciu Fwerur®

' .(B)‘ afles n+1 Qaqaiu‘n. Quaére sweTUTH S ' ] .
© | mlﬂa)é 2 2 &L w Qusdev &mdnurr@ .

D) eafemsl o LW Quadey a_u:siqurr@ i , p

n S 2 ADIMA/17
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56.

57.

. n n-l

d y+ax(x) g

dx 1
(=0,1,2...n) where ¢,’s are constant then the equation is

If in Qo (x)

+eta,, (x)—gll +a,(x)y=Q(x) where a;(x)=c;x"”
‘ dx ‘ 4

V Euler equation

"~ (B) Legendre’s equation

(C) Bessel's equation

. (D) Linear differential equation

"y

dx™ -1
“¢; eTeyLg) u:n‘gS]aSlscn araflé) @G FLoeLIMLTeng)

ao (x

-t a _,(x)dx +a,(x)y= Q(x) éj(x) = cj.x"‘_j (i=012..1n),

A)  wer sweaur®
®) Qwéénu’r gwer® - .
©  Qusi swerun® |

D) Crlwud aumsuit @ swerum®

For the BeSsei’s'equation of order p, x%y"+xy'+(x% — p?)y=0,x =0 is
(A) . an ordinary point ‘ ,

"/ a regular singular point

(©  an ifregular singular pqint'

M a continuous poiht

D éufﬂéwMau_uJ Quae swerur® x*y"+xy'+(x*> - p?)y =0 &@. x =0 eTETLI] G
A  Qurgeurer HGiTGﬂUJrTéIJ') A

(B) RprasTen aj@ﬁlq&wﬂu.m@l.b

©) ouhsdp mgﬁqﬁaﬂﬁjn@m |

o) Ggrn_fr‘&élmrrm yerefwm@id
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58.

59.

The Wronskian W(x) of the solutions of y".+yv:6 is equal to
@ o ' ' (B)  cos2x o | ' ,
W 1 ® 2 s
y'+y=0 &Lbatfl_'!ﬂl‘_.lq.a?;f Sreysafiar pmissdwen W(x) -ar vy Qg '
@w o ® cos2x
© a S o2

%

" If ¢ denotes the angle between the pnnmpal normal n to a curve on the surface and the

A surface normal N then cos ¢ =

' 60.

@ = - W

Y0 gmﬁﬁw 2 étem eueneTauEmyuSlel (g:gsara)me QerGar® n m@m gengSlen Q&rm(?asm.@ N -pEw
B Cus 2 cirer Ganeamid ¢ crefleb cos ¢ =" -

| K | K,

w % - ® %
K ‘ -K

© 1—?"-. D) l—K

Choose the incorrect statement :

| Let H be a Hilbert space and H be its conjugate space 'I‘hen the mapping v : H - H *

deﬁned by w(y) 1, whose f,(x)=(x,y) VxeH is

(A) one- to-one o ' . (B) onto
@ linear (D) additive
- sflwrer sapenpd Qgrﬂsq Qs

H eénug g@s\)ung Qeuafl Lomyu: H® eemug .algm @snmruﬁlu.: Qeual. w:H —» H* eénp

 Camigge w(y) =, Gl’aTQI mmuu_@mum_@ f,(x)=(x,5) Vxe H reNUBTE @MHSTD Y cg,a:rgj

(A) @arm&@&rrmp{rm Caiigge. - B Guwa G&rrrrggs_a)

- (©)  Cpluerer Carigga D) &lLjpss Camigsed

28 - ~ ADIMA/7
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61. The area of the whole anchor ring is :
Q) 4zab - | |

| R - ® 7ab
©  za’h ¢ e

WP Biaigay cuenemugdlen LFUL ,
(A) 4zab | ®) 7zab -
© 'zmzb - 5 o 1)) 4z%ab

62. A curve wh1ch lies on the tangent surface of a space curve and mtersects the generators

orthogona]ly is called
.(A)  Evolute
Involute

- (C) Circle of curvature
(D) Bertrand curve . .

@05 Qeuefl mmmmmryuﬁlm Qs HCaT._@ Gmg)uuun.‘ﬂan Lﬁgjmen Qmmugunﬁ]sm < sfsmar QEH@%N&
Geul_@u: mmmmmuuﬂ]an Guuurr .

A) sty
3B - 'Q_L&@dr
©) uenemey quf.p.tb

D) Quiigrer() cuenareueniy

63. Thegormal in a du'ectlon orthogonal to the osculating plane is called
Binormal ' , v ’
(B) - Principal normal ‘
(C): Line of curvature
(D) - Surface normal

L& eu:g;a‘rgﬁm@& Gsra:@ggrrsm Hersu9e 2_eter Gsrm(%&rrl_lq.an Quuwir
A govemsQsrCGar@®

B) gerews AsgaGar®

© aoaasEte®

D) Cupuriys Qs

'ADIMANT . 24 | R




64. Minimal surfaces are surfaces whose mean curvature is

(A) - negative at all points . - (B) . positive at all pomts .
W zero at all points ' (D) infinity
" éﬂgjw gmmsen GresTLIG ﬂareu@mmcm sqnad) euenarey Qarear.. gemhisarTEid

A) a;a)arggu Yereflaefiguid gern w,ﬂuql_ar @@é;@m
(B) Siwenggls yerefaaiigib Wers w@uqum BB

(C) | @G Yerefsafigid sl iy Gu,rp,r_f)}@&@m
D). spsf gen

65. The curve r = : (u, ul, us) has number — pomt contact w1th the parabaloid x? +2% ~y =0 at
the origin (u = 0), which is '

@ 4 o  ® 5

W ¢ - o '

' r -(u, u?, ud) aumarauey, x2+2Z -y =0 cram) smiLonens Sawrogg e %uumﬁﬂuﬂw (u 0) .
Qésmeng QAsnyereiser Gsrramq.@es@w .
@ 4 ®

© 6 - | O 7

66. . The equation of the osculating plane at a general point on the cubic curve given by

r=(u, u® ;u’) is |
W X -uY+Z-ut=0 B ulX+3u¥+Z-u =0
©). 3uX-3u¥Y+Z+u=0 D) SuX-3uY-Z-ul=0

r=(u,u?, u®) Grasrm LUy mmmmmljuﬁlm Qurgis Lsrefuded @l_@ smgmgﬁm emarurr@ ,
@ WX -BuY+Z-u =0 B WX+Y+Z-ui-0 .
© BuX-3uY+Z+u'=0 D) S X-3uY-Z-u*=0

o . ADIMA/T -
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67.  The curvature of the involute ?1 =7+{c-s)t of 7 =7(s) is given by

| 2 mp2
o KT

(c-s)K*?

K?-T?
(c-9)K*

(©) K} ='(K2 +T?)[(c-5)T?
® K!=K*-TH/(c-9)T?

® K-

7 =T7(s) aumereucyulén 2 U_&(her ?1 = 7+ (c—s)t -ex mwmé.;, Qemeu(mLomgy Q&q@é;asﬂu@él;ogg
' 2, m2 ‘ ‘
) K= _I_{_+_T2 ‘
(C f.S)K
’ . . KZ _ T2
. K2 =

® K (c-s)K?

©. K:=(K*+TH[(c-5)T"
B © K-E-Te-9r

rd

68. A double family of curves Pdu +2Qdudv + Rdv =0 are orthogonal to each other if
| .‘f ER-2FQ+GP =0 |
(B) ER FQ+GP=0
(C) GR-2FQ+EP=0
'®) GR-FQ+EP=0

Pdu® + 2Qdudv +Rdv® = 0 @ @m_am_as GO0 umeTamyser aafld e gargga;Gsrrmg
QAsngssTs Qmss Hupsmen |

(o) ER-2FQ+GP=0 -

®) .ER-FQ+GP=0
(O GR-2FQ+EP=0

®) GR-FQ+EP=0

' ADIMA/17 i 2 .




. 70.

'For the ﬂow due toa uniform hne doublet at O of strength u per unit length, its axis bemg

_along OX ‘the streamhnes are coaxial cu'cles (for some constant K ) whose centre is . '

@ K 0

® (KO
-’ 0-K
© K-K

0X sram_lwg DGFTES Gmm@ @ SIG ﬁm,s@,m@ U Graruang& s&Punas Qeran®, O erenp
qaraﬂu.‘ﬂw Fgman CpiGam_igen @u_eoLufenned q;ou@u; umino gL gdle, K crsm_lg mng&]oSl erafiey,

umieuefls Car@aer L‘ﬂam;u@m Lowh Game Gurrg SiFaeTen a.n_l__mlesmrt@m ‘

@ (K0
® (K0

© ©-K
® (K -K)

A ball impinges directly on another ball m times its mass which is moving with (—) of its
) N . N R : N ' n v ’

~ velocity in the same direction. If the impact:reduces_ the first ball to rest then e= - .

o m+n | s FM+n
Mm(n-n” - ® e

m-n m-n .
© Cmn+1) L : D) m(n-1)

9@ u;bgsrrssrgj @gen ;Ela);pa)u_u a?ﬂl_. m wLBgG Gsrrm‘r@ Qmsﬁmagﬁw 3G ﬁm&uﬁlw Gmgum

LbSlet Gu:w Gm:rglaﬂmgj Geneic PO LIpGl @u.:sq ﬂmws@ Guyggrra) e= -

-

- m+n,_ . mEn
I | LB S
m-n o . o 'm—n'
© mn+1) | ® m(n-1)
271 N ~ ADIMANT
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71.  When the Iieynolds number of the flow as a whole is large, the boundary ~ layer region is
- characterized by : ‘

( ou o%u )
u—.-

‘@ 0 Ly
\ Ox ayz)
‘ { 2. '
MOu% Ly I
. X ox ay/ _
( 2,
© ofu2/,2u 0
\ ox/ " oyt)

, :6211," ou|

Qb LTI @1 LSl chmr@@ ereir @sd@uﬁmg areflé erdvene B (PéE u@,ﬂmu.: afleufliiLigy
. 2 ) - .
7N} o(uf)ﬁ 7&) =2

ox/ * ay?
_Ou *u _

72.  The equation of rate of strain quadric referred to its principél axes is Ax"2+By"?+Cz"2= K,
- (K is constant) where Px", Py", Pz" are principal axes for quadric surface and P is a

point in the fluid moving with velocity ¢ . Then the rate of dilation A =

4) ABC - ® A4

I A<BiCc - O R

q GTetIY ﬁms@msggl_ér ;5&@&) urbwgder @m vl P wpmo Px", Py", Pz" e
Bougl unnler PEHHDD DIFEHTT G Qg dsssmers Qurmss, - SNy Bours
swearun® Ax"*+By"+Cz"*=K (K - @@ ) arafld b g A= -

(A) ABC | - ®B) A |

€©) A+B+C : ® K
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73. . The limit between the forward and reverse flow in the layer in the immediate neighbourhood
of the wall is the '

" (A) point of mnneétivity
M pomt of. separatlon
-(C)  boundary line

(D) boundary point

&mr'r&aﬂéw eyi@@sudferr SIERTEDID Qeiwﬂsaﬁé)f é;@e"sa;@és_arr& @é’;@nb @dﬂ@lmtﬂa B (TR
Qe Cuiwnen eréene —————— ZhGW.

(A Csirigd Lyeref '

B ﬁlﬂé;@fn' yeraft '_

(©) eaomesECsr®d .

D) admen yee

6 2 0 ‘
74.  If stress tensor at'apoint is[2 3 0 ‘then prmmpal stresses are l
00 4
W 2,74
® 234
©C 264
®) 364
6 2 0
@B qawﬂufﬂw SNWPHS ALengmit 2 3 0|aafe @gmmméi@gg mﬁuua;m
0 0 4
@ 27,4
B) 2,34
© %64
D) 3,64
o T ADIMA/17
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75.  The particular integral of 2r-s — 2t = E}? is

e
@ e | ' .@( xe*

© yer | D) xye™?
2r-s-2= 5ey e fpLiLsQsnens

. |
@ e L ® xe |
© .y ~ D) xye™ ’

76. A right circular solid cone of height H rests on a fixed sphere of radius @. Then the
equilibrium is stable if . : .

(A Hs>4a B ® H>2
@/ H<4a ‘ (D) H<8a

@0 Hoowren Canemd mb a-wLer 2 drangl. QsarGuod ewpd H Qarere eul L ngfrek FalbLy
Baowrss smipg) 2 dengl. @ e ms swBmawrs QoULsHE arg aM? .
(A) H>4a ‘ _ B H>2a

. © H<t4a D) H<Sa

-77.  Consider a system of N particles. If F, is the applied force and R, is the constraint force,h

acting on the i particle and m; is the constant mass then for i =1,2,.--, N, by D'Alembert's

principle N ' ' : o o o
@A) F+R+mi=0 ®) F-R+mi=0 o 1
W Fi+R -m;ii=0 | " ® F-R-mi#=0 : ' Jr

N gisdaser Asman. gm Osnlleos apsss0areas. i Qg gisaficr Bgl vwSTUESSILLL
dfles F, wpgio R, s @Griumn @ ofes, m; erenug wrlel Qurmerrew aealld i =1,2,---,N e

4 QDAL S5gIuSSen Litg . ‘
@  F+R+mi=0  ® F-R+mi=0
=0

(©  F+R-mi=0 . ® FE-R-mi

Apbmvan? 0 o oa




78. - MI of a solid sphere of radius a about its diameter

@ —Ma | . ®
MEMG o %Maf

a oo Qésnaisrt; Qamo GarargHen flavaows HpLusdper el L gamsL AuUTBHS)
@A) %Ma? - L ® %Maf o

2.2 2 1 2
A(C —Ma . - (D) =Ma
(.) 5 o . D) 3

79. P,Q,R are forces acting along the s:.des BC,CA, AB of AABC and 1f the resultant passes
through the incentre then .

qf' P+Q+R=0 . ® P+Q-B=0
(©  P-Q+R=0 . (D) P-Q-R=0-

eﬁ]ms&m P,Q.R %eﬂu.lmeu AABCé& BC, CA AB G}JI(QU.IIT& Q&LUGDUI_@ agan aﬂma‘rm 2 emeul L

‘ a)u:u_lm s Q&am)rra) - %m
) ‘P+Q+R=0 - - B) P'+Q—R‘=0‘
(©) P-Q+R=0 - (D) P-Q-R=0

80. The standard error of difference of two sample standard deviations are

. a? 6} ‘ : | o’ 2
A) =1 42 ‘ M 1+ Oy

, moony | 2ny  2n,
©) % %2 ' O P9
s o

. 0_12 0_22 ' _ : [62 &2
@ e B) |42
n,oo.n, v .. Y2m 2n,
© anl’”,nz-», o 4
a0 31 - ADIMAN7
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81.  Given the frequency disfﬁbution

1
'f(x,9)=[_§" 0<x<é@
0,

elsewhere

4

and that you are testing the hypotheeus H,:0= 1.5 against H:6=25, by means of a single
observed value of x . The power functlon of the test is :

(A) 0.46
B) 032
& 068
D) 0.54

f(x,0)={§’ 05&50

0, "wHp P fseled

T ﬁ.]a;gg@msm LIgeued an@muun..@mmgj x-an gafigp sem_fl ufey wALY gpendia
H,:0=1.5 erenp er@Canever H,: 0 =2.5 Grﬁmra; G&nﬁ;grrm G&ngmmuﬁlara@as@s&mrq

@A)
®)
©
D)

0.46

0.32
0.68
0.54

82. The two regression equations are 8x 10y+66 0, 40x-18y=214. The correlation
coefﬁc1ent is ’

®)
©
o)

£0.6
+0.4
£1
£0.8

Qe Lo'rrgSlsaﬁdr Qgmiiyé swenur@® 8x—-10y+66 =0, 40x-18y=214. eraflép PLPDeysE

Qs(peureng
(A) £06
B +04
© =+1
®)y o038
ADIMA/17 32 : o . -0




83. If p, (x) is a Legendre polynom1al of degree n, then Z 2" p, (O) =

- n=0

@ +2)"* o ) af [L+22)™"

© 1+2? A ®) o

uq. n Qe GG‘O&WLH uOQInLILE Carena P (x) erafied Z z p,,(O)-
n=0

@ f+22)" S ® (1'+_z“’f”2 B
© 1+22 . ™ o

84. If X is a Poisson variate such that P(X 2)=9.P(X = 4)+90 P(X =6) then find ;"

@/1 - ® o
<0)7}§ - | ’(D)}/

4

X eremm urru_laorrm LDFI‘[ﬂlUI‘I’GﬁTgI PX=2)=9. P(X 4)+90 P(X 6) erar ng_nqu_ng arafléy
A—e iy
@ .1 ‘ - ®

0
© Y% | ooy

85. With the wusual wotations, find P for a binomial variate X, if n=6 and
' 9P(X =4)=P(X =2) . ,

% ey
‘f%‘ w “”%,

FROBIILIL| LIF6ued X mmg&aswrrsﬂ @;ﬂu&_u}m n=6 whHmyb 9P(X - 4) = P(X 2) @@5@0 G’urrgj

P g snains | o
@ Y o ' o ® Y o
© Y | ® ¥ I

0. SR s | " ADIMANT
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86. Fin the expectation of the number on a die when thrown
o e %
Loy oYy
@@ usmu_grrmu_l 2 mL_ b Cung eredr efleugharen eritLiniiy eramen?
@ Y% | ® Y%
© % ‘ RS

87.  If the moments of variate X are defined by E(X')=0.6 r=1,23--- then P(X 22)=
(A) 04 0.6 -

| ®)
© 02 o @7 o

X aep HouusHper wrfureg E(X)=06; -r=1,23 eép aeoqupssiuie,

P(X22)= .
A) 04 - (B) 06
(€ 02 . - D 0

88.  Let the random variable X have the distribution :
PX=0=P(X=2)=p; P(X=1)=1-2p
' for 0<ps %

For what p is _thé var(X) a maximum?

@ »p=Y B ® »p=Y%

- © p=‘}§ | | MP=%.

X arénp sweumiiiy wrflurerg) _
PX=0)=P(X=2)=p; PX=1)=1-2p .

0<p<ly) |

) -ﬂas@gasaﬁlsmat Qupdmhsre p—ar eps wHLDE var(X) Qupw wHinSemear Gugb
@ p=Yy, . . ® p=Y |
© p=Y ®  p=Y%

' ADIMANT | 34 | - S A




© 89. Ten coins are tossed simultaneously. Find the probability of gettihg atleast seven heads

) %
®
©  om
o 18
;024' ‘ l
- &mmen 10 ;ﬁ&mru.m’niseir a.ai;n_uu@b(}’urr@ G@pppLLED T gasdr JﬂmL_uugsﬁ)esrfd Papsse wng?
@ o
® -
© -
o

90.  The well-known economic lot size model is attributed to
@) AK Erlang |
@) | Henrir L. Gantt
W F.W.Harris

(D)  Frederic W. Taylor

Guir Aupp 2 Fgwo .guerraq @it orHfulen EMTERISTBSTUNES HapLicuit
@ AR aieni

® . Gavenf aré. Gan”

© el L6y, aprifen

@  GrOLfé LGy, Quiei

o - 35 ' ADIMA/17
- : o [Turn over




91. Max Z=-4x, +3x, . ‘
' subject to x, -%,<0 ' _ 7 '
x <4
‘and x,,%, 20

The graphical solution of the LPP is ,
J unbounded solution

(B) bounded it has optimal soiution
(C) no solution '

(D) more than one feasible solution

Z ~ e Qupod = —4x, +3x, -
subject to x, —x, <0
% <4
WLHIYILD X;,%X, 20 ‘
erenm LPP — e Sireflenan cuanyiiL (peppudled sirairs
(A)  aupblaer Siay _'
B) arbusGLUL, 2 sps Siey
| (C) Srey @émm
(D) @6’07@;5@3 Guopul’ L Qesps Sie

92. Name the'methods for défermining the starting solution of the transportation”problém
A N orth-West‘corner_'rule |
(B) . Least cost method
| (C) Vogel's approximation method

M All the above

: Cuné@eurss sembdlen 2urbug Siefleen STEID WPenDSET
@A)  NWC - a Cope epered gpeop
®) LCM - geopps Gewal penp
(C)  Vogel's Gamymus apenp
(D) Gmgﬁax@w/&mmgj@&
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93. ' _ algorithm is used to find the optimal sequence ‘for n jobs and 2 machines
sequencing problem. | ' ‘ 7 ’
A) V'o.gel'-s | - (B) Hungarian
(©) | Simpl:ex r : . M Johnson's

Spsem_auppeT B Lgape@p, GouenaaeT HHID Qren® QuipSimd Qaret QpmLiT 5mré§ﬁbb@

' o.shs Siee SiefEELD
&) Gamsied  ®  avaGsfud
©)  saflluanys e ‘ D) gresaTa)

94, letx =2, x=4and x3= 1 be a feasible solution to the system of equation
' 2x1—x2+2x3=2 ' |
o X, +4x, =18 _ _
Then a basic feasible solution to the LPP is

' M 9 13 - . .
) xl?o,x2=§,x3=—4— : . . - ) b

26 34
B X :O, =—, = —_—
®  %=0%=9g%="9
: 9 13
D) x1=§,x2 ="sts=0

2%, — X5 +2X3 =2 | o . i . .
fu QsrRésuUCRetar sOAUTHEERES X, = 2, x,=4, x3=1 fuer
x, +4x, =18 - B

 Qevsps Siay arafld SiglueL Qasbs Sie

9 13
A : =0’ =, = — -
A) -’.‘1 Xy 2 X3 4
26 34
; X, = 0, =—, = —
®) 1 -T"’z 9 X3 9
9 13 :
(D) x1=_2'fx2:7’x3=0
o | | 37 : | ADIMA/17
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95. Anmxn transportation problem is degenerate if

A) m+n-1>0

M m+n-1<0

©C) m+n-1<0
®» m+n-120

Curégeurss ;semé@ mxn fleogamwg) eraflé
(A) i_'m+n-1>0 '

B) m+n-1<0

© m+n—1$0.‘

O) m+n-130

_96.. ‘The general solution of yzp—xyq=x(z—_2y) is }(u,v) ;0 where u and v are
@) :tz+y2andxy—y2.
B)  x’-y* and zy +y?
M x? +y® and zy - 2

@)  x*-»"and y* -z

#(u,v) =0 erénug yip - aéyq:x(z -2y) -ér »Gurrggb Sirey crafiled, u wHQD v eremuian GeénaupLomgy
Boisd o |
@ x*+y? wpgid 1y -y
| B)  x* -y wpmd zy + y?
© 2+ vpgid zy - y?

"® 2 -y wpgd ¥ -2y

ADIMANT . 38 - n
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97. A linear programming problem consisting more than twb decision variables cannot be solved’
' by - method. '
(A)  Simplex
(B) - Direct |
(C} "Big-M

@ CoMwd Brersssded, Siorer wrdlaar @redngH@ Copul B BGEHSTO Sigear

apeopuiled Sirey sremr QuIQTF!.
A) el uenps
®) - Gpir

© Guiu-M

D) werb

98. The term "Operations Research” was coingd in
M 1940 by Mc Closkey and Tréfether_x
| (B) - 1947 by Mc Closkey and Trefethen
-(C) 1948 by Mc Closkey |
(D) 1950 by Trefethen

Operﬁtions Résearch erenp auniigens aUCLTE), WG 2 (heumGEsLILLLgI?
(A)‘ 1940 -1b .Q,GUUT@ Mc Closkey wpmib Trefethen |

B) 1947 - b e, Mc Closkey Lo;i)gtb Trefethen

© . 1948’—- b ew®, Mc Clbskey |

D) 1950— b oyen(®, Trefethen

o 39 ADIMA/17
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99.

If w, and w, are two subspaces of a finite dimensional vector space V over F then
- dim(w, +w,) = ‘ '

N (&) dim@w,)+ dim(w,) - dim(w, Vw,) (B) - .dim(_w.l) + diin(wz) +dim(w, Nw,)

100.

101.

© dim(w, ) + dim(w, ) + dim(w, Vw,) M dim(w,) +.dim(w2) -dim(w, Nnw,)

F Bgren apgeymy ulwremmd QameisrL Qeusr it Qeuallufer Grer® 2 Qavalsar w, LHMID W, erafle
dim(w, +w,) = o o ‘ | |

A)  dim(w,)+ dim(wz) - dim(w1 Vw,) ‘(B) dim(w, ) + dim(w,) + dim(w; Nw,)

© dim(w,) + dim(wz) +dim(w, U w,) D) dim@w,)+ dim(abz) - dim(w, Nw,)

Let M be a subspace of vector space V and T'e A(V). Let dimM =m . If M is cyclic with
.respect to T, then dim MT* is

(A) m+kforall k<m Mm#eﬂforall mxk
C mkforall k<m ' (D) k for integer &
. |
M adn.g Qs it Qauell V -6ir 2 crQeuel opmuid T e AV). dim M = m ereing. M ereg T eows
Qurp$g eulLorerme, dim MT”_ EH . . ‘
A m+k aoor ksm | B) m-k coor m>k

© mk aovork<m , D) & adergeran k

Let T:R% - R? be a linear transformation. If T(2, 3)=(4,5), T(1,0)=(0, 0) then T(x,y)=

@ (@) ®) (zyﬁy) -

3

J (%y%) . D) (x+2,y+2)

T:R* 5 R? erenugy Gl L@mﬁﬁ)pﬁ; arenns. 1(2,3)=(4,5), T(1,0) = (0,0) erefle> T'(x,y) =

@ sy ®) (Zy,gyj
© [531%) D @+2y+2)
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102. Let R be a commutative ring with unit element and let R[x] be a polynomial ring in x over

R. f(x) and g(x) are two elements of R[x]. If deg f(x) =n, deg g(x)=m then
@ deglf()g@l=m+n deg[/(x) g(x)] < mn
©  deglf(x)g)=mn Mleg[f(x)g(x)kmn

r

R aenug @m)@ 2 miyerer Uflordm eueerwih ng')gub Rlx} srénug R Sgren x-en ueg@imiy
aumatub.  f(x) wHpb g(x) eeumeauser Rlx]gdrer 2 gliyser degf(x)=n, deg g(x)=m

- erarfled ‘ » :
A)  deglf(x)gx)]|=m+n - ® deg [f(x) g(x)]<mn

(O)  deglf(x)g(x)]=mn '- . (D) deglf(x)g(x)]<m+n

103. An,e.lement x ina Eﬁclide’an domain is a unit if and ohly if
& dx)=da) | B) d(x)<d()
©€) d@)<dx) ' o | - D) dx)=1

X eTenug) g,&sﬁmum awmas,s@ar 3VG &guuurr& @@uugg}@ (Sgssmmu.lrrmglm Gurrg:mlrmgmrrm

Hlupbgsener
A)  dx)=dQ) - B dx)<dQ)
© dD<dx ® dw=1

104. Let G be an infinite cyclic group Then the group of automorphlsms of G, is isomorphic to a

~ cyclic group of order :
@ 1 o o M 2
(C) p,(pisprime) - D) w

G eremugy Qplq.aig_i);_r) QUL L &@eutd cré;ﬂs. G-en gar @liyawsaiier @Geowrerg erausn
asflensQara_ e Ls@GasHhEs s10 @ULeDIL_6GT fmagw.

@a 1 o By 2

©  p.(p g@usraan) (D) =

n | | a1 R ' ADIMA/17
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105. Let G be a group of order 112 132, How many 11-sylow subgroups are in G?
@ o S @ 1

© 2 B o 3
112 13? eremp Poowvsmss Qsnar. gow G aaé Gards. G -& assmarn 11-ansiiGaor (sylow)
o L g@damst QUOBmEED? o
VIR ®). 1
€ 2 | D) 3

106. In Q, define a®b=ab and a® b=a+b, then (, ®,0) is

(A) aring : not a ring
(€) afield @ ' : (D) not a field

Q- a®b=ab wppd aO b=a+b aen mmqu@é&ﬁ:uL:_rrés .(Q, ®,0) arenrugy
A)  @meuemenwid . B) @ euemanuid B
©) emaebd (D) G seMD DD

107. If(Z,,®) isa cyc]if: group, the number of generators of this group is
@ 1 ® 2
© 3 ~ o7 4
(Zg, ®) eremg) el Lé@owns Qnoeme, @ser Gpursfuder crdrrawﬂémasurrmg
@& 1 . . ' ® 2
©€ 3 ' » D) 4

108. A hon empty subset H of the group G is a subgroup Qf‘G iff
(A) a,be H implies that abe H
B) aeH impliesthat a”' e H ,
M a,be H implies that abe H and aleH
(D) a+e=e+a=a VaecH '
H aenug G-én Qaupppp e usewd, H erémg G -en LL@@LB & QH&s Caamauwmear wHHILD
Gurgiwrer Hlubgemer '
(A) VabeH =abeH
®B) VaeH = a'eH
© VabeH = abeH wppd VaeH = a' e H
D) VaeeH = a+e=e+a=a ’
) ADIMA/17 ' - 42 : n
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109. Let.7T:R® > R" be a linear transformatmn deﬁned by T(x y,z) (x+y,y+ z) Then Rank
T =
@A o B) 1

et 2 . > 3

T: R? - R? eremg T'(x,y,2) =(x+y, yl+ z) eremp CpAwe o mwrHdl erafle, T -ér gyd
@ o o ® 1 |
© 2 D 3

110. Let the square matrix A be mlpotent of index K . Then the minimum polynom1a1 and e1gen
- values of A are respectively

@ o - | Mt*,o

- ©)  th _ ‘ D) t*,1

A eenp sy alasuﬂ GSOSLD erar K Qaneri_ UGS erena, @gm LS&#I@; uO@INLYE Catee

wpmid Apliy epen g)as);ncu.l _ A )
@ +ho S ® o |
© -1 . D) 1,1

111. If @ isan 1ncreasmg function on [a, b] and if partmon P’ ig finer than partmon P, then
(A  U[P'.f,a)2U[P,f,a] and L[P',f,a)> L[P,f, al -
®) UIP'\f,2]2U[P,f,a] and L[P',f,al< LIP,f,a]
| M UlP'f,al<U[P,f,a] and L[P',f,al> L[P,f,a]
D) UIP'.f,a]<U[P,f,e] and LIP'f,a]<LIP,f,a]

N [a,b]6 e agdlenn sniry erens. Gfleleaner P -uflen efley lﬁrﬂaﬁlmeu P' Graﬂa) |
@& UIP.f, al2U[P,f,a] wpmd LIP,f,a)2 LIP,f,a]
®)  UlP'f,al2U[P,f,a} wigd> LIP',f,a]< LIP,f,a]
(€ UIP'f,a]<UIP,f,a] wppid LIP',f,a)2 L[P,f,a] .
@) . UP'f,al<UIP.f,a] wppi> LIP',f,a]< LIP,f,a]

o o .43 ' ADIMA/17
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112.

113.

114.

If /f’ and ‘g are each of bounded variation on [a,b], which of the following statement is not

true? ' »
(A)  f+g is of bounded variation - (B) fg isof bounded variation.
. M é is of bounded variation D) f-gisof bounded variation
\
[a,b] @6 sniryser f LHMD g QuFbLereT IDTHENE @@utﬁ]w. l_CﬂG‘ITGU@LD DO 6TH 2 RTEHLOWID?
@A f+ g mumqmqr OTPHTE SEHLOWLD - ( ) fg Gur,rmqmsrr LOTOHONE aqanmu.qu)
{C) E QUIFLDLETAT LOTMHEITE BHIEHLOW|LD - (D) f—g eufibLieTeT TDETE Diemiow|ld

A sequence of differeﬁtiable function {f.} with limit O for which the sequence {f}
M divei‘ges’ o ‘ (B) converges

. (C) oscillator . (D) convergesto O

{f.} avanp suwasas@&qg sriysefler Qg _itapenn O erenp erevenenid Gesrram_gl srasﬂa) {f1} eanp

Glgrn_rr@m,m
(A)  efflud ‘ - (B) @iy
©)  s@eub | D) 0bg @eAud

Which of the following statement is not true?

(A) Any bounded séquence has a convergent subsequence
(B). Every convergent sequence’is bounded

© | Every convergent sequence ig Cauchy

W Every Cauchy sequence is not bounded

96U (HeuaTeuDIIET 6T 2 GRTELD am)co?
| A)  THs @ bl Qgsrn_rr@mma;@ @@ @@u‘u@w a_L_GgrrL_qupm,m 2_éTeng)
B) @EwEWL AL QUTbLEMLLIZ
©) eoued Ggm_rr@omgj Canadl Agm_iigpep GO
D) Caradl Glgsrn__tr(y)a)gg QUFbL®LLSON
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. 115. In the complex plane C’, let Z, =1+n‘2+[2—}—)i and d(Z,,1+2i)>>0 as n—o then

n
(Z,}egsto- | S
@ 1-2 . | o 12
© 2i-1 | @ -2+l |

C' fsso gasde, Z, =1+n'2+[2—~l)i arané Qanars. Guand d(Z,,1+2)° >0 as n—o>w
e, {Z,,}‘&@ésss&uru;umydr aps wHLSHE @eﬁlu.ql.'b"? ,
@) -2 - ®) 1+2

© 2-1 . D) -2i+1

116. The value of Ix2 d[x] is (‘[x] greatest integer function)
5 .

@ 10 _ : Mu

© 16 , | O 8

3 N ' :
J'xz dx]-én wuy ([x] eramug BLGUG PR &miy) -
0 -

@ o S ® 14
© . ® 8

117. The Lebesgue integral I'(y) = I e *x?7 dx exists for
[ .
(A) .integer y >0 only | 7 (B) all integers y only

' Mrealy>0 only ' A D all real y

" QaGus AsresuS® I(y).= | I e*x’ " dx y-én apg wWHADG YBHEGD?
0 ' o 2 <

A  ouaer y>0-pELLOD . B) sivaEs (P TS ¥ -HE LOLGD
© QuiQuersd y>0-pEwied (D) @arps QuiQuarsd ¥ -H@id
o ' 45 . ADIMA/NT
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118. If the functlon f: R- - Ris deﬁned by f(x) {0 X x is 1rrat10nal the function f is’
‘ . 1if xis ratlonal ‘
(A)  continuous . (B) umform continuous
not continuous (D) differentiable
f(x) = {0 * erénug 85 appr @mpeTed
1 x arerugy Adgsappicuns @@pggnm
ey f:R - R smiy mmr,ru.ngymuu@m Gur@ siy f eremugy }
A)- ng..rr&é’tu.merrg ®B) &yren QgrLiéwuneng;
© Qgrrl._rmﬂu.lrrs Qéere D) umsEday ETewr Quigid
119. lim (14- J =
now n
@ o ® 1
1
- M) =
_ ) e
lim (l+ 1) =
noo n '
@ o ® 1
©C e D)y -
e
120. If the principal part of f(z) at z=2, consists of no terms, then z, is said to be a
of f(z).
A) Isolated singularity (B) Essentxal smgulanty
(C)  Simple singularity M Removable smgularlty
f(2) erénp sninGer aemawl LEH 2 =z, ey QsHd 2 puLsET ippea el z, TeTLIZ)
(z) 2 enw ampmuu@eﬂm@
‘ (A) §aﬂmwuu®§§uuu_ eu(pLieref B)  Czaauwmer aupriyéred
©) eaafluaiquyeraf D) Basssmiguwr euggliyered
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121.

122,

123.

w00

If f(z) have a finite 1solated smgulanty at z=a and f(2)= Za (z— a) is 1ts Laurent

expansion about z =a, then residue of f(z) at z=a is

& a, B q

© a, - O g

z=a eeug f(2) -6'61‘(5014.614@ paflgs aiplyerell whmd 2 = a @wL Qun@ggj DIFE QMTEneR
Afleursasnd f(2) = Zan(z -a)" eraflér z = a W sg f(z) -et arégwneng

@ a, | C® a
© a, ® a

Let u, and u, are continuous on-a closed bounded set E and harmonic on the interior of E .

If u, and u, with the same boundary values then u, -u, is- with the
» boundary value .

(A) not harmonic, 1 d harmonic, 0

(C) not harmonic, 0 ' : (D) harmonic,'1

pigiLl ‘émeqdn.,uJ sexrd E -0 u) wpgd u, ereénm sriLse OgrrL;r'ré#]qurésme wHmD E -eér 2 ymb
Qensé sritunsayd e draten. u; wHPID ©, FrityseT GG erde WHLILSmeT QUDH QMWmBSTD U, — Uy

2 F| DHOID BiF6h erevena WHLILITEIS)
(A) @m&é"&m’rué@;, 1 C B) Qmeseniy, 0
©€) Qeséemiude,0 E D) @esé sy, 1

The arithmetic mean of a harmonic function over a concentric circles |z] =ris

" |3f-r logr

(A) i ud9 a log r B) -}- I udé = cbnstanf
_ 2” |z]=r - 2z | 2|=r
M IudO alogr+p D) i'{ udf = +p
2r ’27r‘| oy

| z| =r Grdng) Qung oW et isafien Cuod, Qensé smiry sl (& syrafl aramLg)

A) 1 ud9 alogr (B) i ud@ = constant
B 2::1 -, TN 2”fz=r : :
» ‘ 1 o a
C) — |udé= - =
'( ) 27’|,][? =alogr+ 4 | D) .2'”|,1[,ud0 flogr+ﬂ
47 _ ADIMA/17
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124. If f (z)= z sin z + 5 is differentiable only at z = 0 then f' (0) is
S0 ® 1

© o o 5

f(z)=2sin z +5 g 2z = 06 WP wesl_sgsss aalie [ (0) <es |
@ o ' @) 1
' (C)> o0 : o | ® 5

125. If u = y® —~3x%y then its hormonic conjugate is

y—3xy2+x3+c B 3x’+xd+e L

(©) -3pf-x'+c : D) Smt-xP+c

u=y®- 3x2y & @avemnudlw Glenss gty
A -3x’+xd+c " @B) 3m+xi+c

© -8m»2-x*+c ' D) 3xy’-x+c¢

126. The Taylor's series for f (z) = 1 about 2=11s
z

(A) 1+(z—1)+(z—1)2+(z—1)8+--- 1+z+22+28+.

"(C)V 1~z+22 -2+ Ml (z- l)+(z 1)? —(z 1)3+---

f(@)= 1 erenpé srinden, z = 1 aanp @LsHé Auief Qzmgreng -
z ' .
A 1+(z-D+(E-1F+(z-1+ ®B) 1+z+z2'_+'zs+---

'(C) 1-z+2°~2" +-- M) 1-(z-D)+(z-1F -(z-1)"+---

i
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127. A non-constant analytic function maps open sets onto 7
(A) closed sets - ' (B) bounded sets
M open sets . (D). unbounded sets

@@ e seng aums mems &miry ﬁmgsg, semissefien Gma) Ga;rrrrgga)

A)  apyw semrhiEdT (B) muwucﬂm &G TE) &ET

-

©) Aops sazr'rfé:a;s'tr . (D). eupbuDD SeTRISET

128. - If the function fn (z) are analytlc and #0 in a region Q, and if fn (z) converges to f(z),
B uniformly on every compact subset of Q, then f(z) is either 1dentxca]1y zero or never equal
to zero in Q is called
(A) Weierstfass’s theorem (B) Schwarz’s theorem

(C)  Poisson’s theorem { N 2 Hurwitz's theorem

Q sra}@ U@Quﬁlw fn (2) eamug 'H,é:ﬁu-_lﬂ) DTS mm&@m@é’ miLTsa|, Q-6 a_éirm GTELEUIT -
: &&ﬁgMnm'zﬁam@Saﬂé fn (2) smiysafin gCr &yren gmisar f(2) aaflo, Q- f(z) aaug

Ligoed wg@p@ s0wrsCeur sideag) e u.ng,ﬂg;a@ &m@wwnggrr&@mrr @@5@10 GTenLig)

(A) Ga.luSﬂLm)L_rrmo Ggsg_ng)u) . ’ . (B)- seaurL_ev GaHpLd

(9 LmiisTer Ggg_i)ptb | D) gr’railﬁeio Cappto .

29. Iff(z)=£$,,,then Z2=0 is
S -z

(A) pole ' 7 _ ' (B) singularity .
- rémt_)vable singularity | - (D) simple zero

fz)=222R2 6 2=0 aTémug)

)
@ goad L ® Apoyuee
C) . & smiguw HpLigts yeraf (D) . ereflu &)
n s | . ADIMAAT
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130. Let X be a topological space and x, € X» Then the fundamental group of X relatmn to the
base point x, is also called

(A) path homotopy group of X
(B) . free group of X
- (C) character group of X
y first homotopy group of X

X GI'GUTLIQ] gp@ Severu Qaeflurghd x, € X Xo & Dlgorennss CamemrL. X 6 SigLlIienL @suu)
@esaurgid almgpa;a;uu Gépg!.

(B) X -Gén uneng o HeuspeTaT GeLD

®  X-@énsiipp oo

© X-@en é]mﬁu.‘ﬂuqcbqa’s GO

D) X -@en apsanbd e (Heuss G

131.  If [f] and [g] are two'patha_homotopy classes then the product [f]*[g] is defined only for
those pairs for which ‘ :

@ fO)=g0) - @l =a0)
© - fR=ey - O [/2)=40)

7] opgitd [g] erémuaney @rein® ures- z@ma@érm swwer LS aafld, Qu@é@ Qgrens
[f]1* gl ma)ryu.lglm& gL PoamsEniG &ggm; ;ﬂu;b,scom Qurshs GeuaRT@b.

@ f0=g0 ® f=g0

© fW2=g2) D) f(1/2)=g(0)

132. Normal Spacés are

" (&) Lindelof @ Regular
©) Completely normal : (D) Countable

Gpirenwownen Seneawnu QausfsQarddanid ,
A) e e’ QaaisamEn | (B) @@msrrm Oa.lstﬁa;mrr@m

©) wiPgud Cpramownarna {D) eramawﬂl_gg;mm
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133. The image of a compact space under a contiriuous map is
compact . (B) connected .
(C) open : . (D) complete

. g QeiEd Ganiigpedlen Sip o erer siflg Qevafiuden Gibuib
A)  s58z Qeuefl : | - (B). Gs1@ss Qauelt
©)  Sops Qeued : © (D) Hru9w Qeuefl

134. Every closed int;erval in R is S -
"(A) Countable set ., M “Uncountable set
(C) - Finite set ) _ (D). Infinite set -

R & ag @ epipw e Geuefluyd '
Q) aamemigss sewnd © o (B) - eraRmenTim SeRTLDd

O puepsad T O opuepn samd

- 135. ,E_very- regular space with a countable basis is .
(A)  Hausdorff space . W Normal _
- (0O)  Regular space _ - D Cqmpact space

cTaRTeRT G 6E aq&#amb QararTL geueurn(y 3grrésr Geuefluyd o
A «sa{dol;rrr'rﬁ Qouefl - (B) @u_jd)ﬂmw Qeuefl

t

(C) &gren Qeuefl ‘ : D) a58lg Qeuah

136. Aset U is open in the metric topology induced by d if and only if for each y € U,- there is a
& >0 such that . R o . ‘

W B,(35)cU L . ® UcB (29
© B.oecv ® B, (»8eU

Quifs Serarusded d erém QI_.DI'_lﬂé'SITG.D siaTLOLC L §@ serd U Spps semors @més
Ggevauwrar wpmd Cungorer Aupsmen gaQanmg ¥y € U sgagppaurp gm 6 >0. -
@), Bi(yn8)cU . ® UcB(»9) |
© B (38)cU ®) B, (38)eU
n . s, ADIMAM7
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_ 137.. The image of a connected space under a continuous map is
M connected ‘ (B) ~ disconnected '
(C) compact - _ _ o (D) closed .

e® QemLisdlwner Gamiggselan Asn(ss Geusfiulen GbLiwreng:
@A) 86051055 e o B) Qsrhss Qauaf Bida
©) &5z Qeuefl | ' D) gyusemd

138. Ina metnc topology A is open =

JA IntA B) Aot A
© AzIna - ®) A=¢

@@ QA& Qmmwgﬁw A a¢m Hpps Qeuefl erafled .
A A=IntA _ _ B AoIntA
€ Azl A . D) A=¢

'139. ILet X bea topologic_al space and A asubsetof X.If A is closed.
M. A 2 D(A), D(A) the set of all limit point of A
(B)  The set of all limit point of Ais efnpfy
(C) Ac D(A), D(A) the set of all limit point of A
() AcD(4), D(A) the set of all limit point of A

X eramug Qmmu_l Qeuafl LHpD A eremug X e va..ll_&GW_TLb aaé Qarars, A smim_@ WPRWISTS
Bopsred | |

A A2xD(4), D (A) erérugy A e aqmen,sg T qmaﬂuﬁlar HeRTHD

B) Aér smasz aom® qmerﬂufﬂarr sapnd Geubms SRTLD G
(€) AcD(A), D(A) aénug) Aensimensg adoe yatatufen senntd

(D) Ac D(A), D(4) crdsrugl A én smengg erévaned Lerefludien sertd

 ApMANT sz | A




0

. 140.. - Which one of the following is not true?
(A)  Theset P(A)={k eIK; A -kl isinvertible} is the resolvent et p

(B) Theset o (A) = {k €IK; A - kI is not invertible} is called spectrum of A
(C) - The set o, (A4)={kelK; A~ kI isnot mjectwe} is called eigen spectrum
W The set a',,(A) {k ckK; A-kl is bounded below} is called appro:nmate eigen spectrum

-

Spésdim_auppier arg amrmmuﬁ]a)mw’?
(A) P (A)={kecK; A=kl Gpiomy 9_am_u.|gg} cremLig) SapgLiLime Sawid

(B)j. o(A)={keK; A-FkI Gpomgy a{gp,rog} eremug) Fipwrene semmid ,

© .o (A)={keK; A- kI erémug o eGamitgsd @a)a)w}ﬁg)uq ;ﬂmwrrmm SenTid |
® (A) {ke K A-kI &gmqwq o_a)l_u_lg} GremUZ) Ggmmu.n ;ﬂmmrrmco SERTLD

141. Consider any two orthogonal vectors x and y in a Hilbert spece H . Then
@ ey P=l=P  ® fxeyP=2f=+loF).
" 4 x+sF P ) ||x—y||2=axu2-u.y1|2~

@0 abfldoum. Geusf H -& 2 aTer. q@g@]m S AsrEsHs Glmsuram X wHgd y—g& 6@@@6\)

Qamawr_mé, o
@ Jrerlel=f ® _||‘x'+y|r"=26|_xn2+|iyn”)
© ls+sP=lz-3F @ lz-sF=l=l-|sF

142. Let X be an inner product space. Let {x,, x3,--- x,} be an ofthegonal set in X. Then
o+ + oo+ 7, | | |
) ' . ", ° “ . '- 2.
@ =0 D ® <l +fl’ + - bl)
N7 M Y Y - O <l el o

X aaug g6 ed@upssd Qe ads. {xl,xz, - x,} oeng Qehigsss sembd eafld,
ﬂxl+x2+ -+, | . o ‘ ' o

¥ ‘ o 2 2 22

@ =0 T ® sl el bl

.(C).v =“"1“2 f,lllelz-+-"+||xn||2 N <lal’ + el + -+ fel* - o

o B L " ADIMA/17
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143. The First Legendre polynomial %) if x5(8) = yo(t) =1, where —1<t <1 is

@ L 4

xo(8) = yo(®) =1(craﬂéb, —1st<1. o Qageanf udgimriurer y,(f) eemug _'

@ - B ¢
© > | ®) ¢ 3

144.  Let X and Y be Banach spaces and F: X —>Y be a closed linear map, then F is
: continuous .

(A)  Dunford theorem

V Closed graph theorem
(C)  Open mapping theorem
(D) Bounded inverse theorem

- X wpgd Y urenrs Qeisefisar eréns. F: XY Grarug,s epig W G;brﬂu.l Camigge creflc, F aanLg
Qgrrflureng) ¢ eTeLIg) '

A) nm@urrrr@ Cappd _
®)  epow Can G Coppb
©  Bops Camigge Coppid
M)  epyw afiwap Csppo

145. Let X be a normed space Let X' be dual of X . If X'(x,) > x(x) for every x'e X' Then x

is called :
(A) Weak convergent , M Weak hm1t

(C) Limit - ‘ _ ) Weak* Limit

X GTaLIg Gpslﬂzuso Qeuafl erams. X', X en @@wm aens. X'(x, )—> x'(x) aTor &' e X's@ )

X eTeNLg) ‘ ’ .
@)  popseoEsd . ® ;sasu@s TR
©€) edow D) Belps™ erédena
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146.

Let X be a normed space and f be a nonzero linear functional on X . If [ is diecontinuOus
then the zero space Z(f) of f is , o | | E L
(A) Closed and dense in X _ . _ ' o | R
(B) Closed in X but not derise' in X
W Dense in X but not closed in X
D) Nelt’her closed nor dense in X

X GrenLIg) @@ Glys;ﬂu) Gmaﬂ orans. X e uS,srran %Qwuﬂmeon' Gmlﬂu.na) gniry  f aens.
f G,sm_n‘sﬁmmmgj arefled [ e Lpgadlu Gmaﬁ Z(f) -

A X gyug oppd s TsHurag

B Xoepgug e X & siLisHuraigde

(0  Xoaswrsdurerg gemdr X & apgusde

147.

D) X o gprusgiode, .qur'rﬁQu.xrra@mé’um

It X is a Banach spaee. Which one of the following is not tl;-le?

@ If(x, ) isa sequence in X and Z"x || < then Zx <o
‘, n=1 ) =l o

B) (x )‘is a eauchy Bequence'in X, then (x,,) c'gs in X -

M (x,) isa aequenoe in X and Zx <0, then Z"x B

n=l n=1

(D) - Let X be a normed space, then its dual X' is a Banach space-

.o

X 9@ unenns Geuaf ereins. &{pés&a&ﬁ_mﬁ)geh ag b_aisrmmu.:é)m :

A) : (x,) aearug X & @ Qg;rn_n@pmg) HPD le u< o crafléd, Zx <

n=1 . n=l

(;B) : (x,,) eramg) X @ @m (Ba;rraﬁ.l ng_rr@_pmg) craﬂm'(x,,)_, X & QUG Qmit e %Lb

© (x, ) Grmugg Xogm G,sm_n@pmgo WHHID Zx <o Graﬂe) lex ||< o %m

n=1 : n=l

| D X ¢® Oysgﬁlm CpRuwd Qauah erafléh a@ar @@w Qauafl X ' 9@ LInenTé Qmaﬂ G

55 ' ADIMAN7
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148. Let X and Y be metrlc spaces and F be .a map from X to Y. Then which one of the
following is not true

(A) A continuous map is closed. |
‘(B) A closed map F is b1]ect1ve, then F? isalso closed

W A closed map is continuous _
(D) Amap F isopenin X if for every open set E in X, its image f(E) is open'in Y

X LD!DQ!LD Y aémuen Quifs Glsuaﬁasm aars F: X Y srarugf 9@ gy eresfle, 3@&@&-&;;9@@

. TG s:.mra)mu.‘ﬂa)a)o)
(A 'Qgrn_fréeﬂujrrm &ML, (16 APig.LLl FTTY %Lb -
®  epaw iy F oo @oup sriny aaild, F g QP BT G
(_C)' @ epig W FTTL, Ggm_rr&é]u_mmgrr& BoéEED

M XeoF Grmug Hops srrrrqasaﬂw X & abs 9@ Q;p':pg; o_ua;amn  E 5@1.0 f(E) eTenTLIg)
Y & fops o Lisenrid %m v _ ' ’

149, Let X bea normed space with | | onit. Then || ||

M is a continuous, real valued function
B) 1isa contmuous complex valued functlon »
© isa dlscontmuous, real valued functlon »

(D) not necessarily a continuous function

X créitLig) Applbib ﬂ | Q@m e Apdiv Crlluid Qeush crdﬂs'e
V-V ," I o® ng..fr&ﬂu;rmr Quows iy e;r.n'n_;.
' (B) Il e® Ggrru'régﬁumm éle's&Qmsﬁur sy
_(C) ' |[ ﬂ » 8O ngLﬁ&&wg;m Quous iy suiny
()

S’

ﬁ || ) 9@5 Glgsrn_fréeﬂﬁ_lrrar FITUNS @@é’.& GCeuatmig 1t Sieufwib Qoana
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150.. The particular integral of (D? - 2DD'-15D" )z = 12zy is

- 18L

152,

.‘ij + 2x3y

© x*+x%y.

@A) x*+2x%y

© « +x3y

One-dimensional diffusion is ‘
A L=
@ ox? k ot

o o1

o’ kot

. om uflorengflér Uragd swETLITH reTug

o4 _10%
@ o kot
2 3
© -ia

‘Complete solution of (P*+q*)y =gz

(A) 22=02y2.__(axv+b)2‘_ .

(© . Z=yte(ax+b)

(p* + '92.)'3’ = qz & (P(LpenLDWITET ﬁrreq

' GV 22 ='a2y2—(qx+b)2_

(© 2=y +(ax+b)

B) x*-2xy

D) xt-axy

(D? —2DD'-15D")z = 12xy &n fipiiy Qprensuineng!
- . prevsuinengl

®) x*-22y
D &ty
| 0% 10%
- ® ax? kot*t
O o %o
%1
®) ax? kott
v . 62¢_“1ﬂ
- O ox? ko

G 2 = aty? + (ax + b

@ z2=y-(ax+b)?

B) 2% =a’y? +(ax +b)>

@
B
A S

0) z_2=y2~(ax+b).2: o

57
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1563. The integral surface of  the linear . ‘partial  differential equation ‘ ‘
x(y2+2)p-y(x® + 2g=(x*-y )z w}uch contains the stralght line x+y=0,z= 1 is -
A x*+y2-22+2=0 o (B) | yz(x® +yz-2y) =x2

W x®+y? - 2xy2-22+2=0 M) xP+y?=28+22-2

'x(y +z)p y(x +z)q (x*-yH)z aenp Cpflw UEH amss Qsus &Loasn_ml..lq,eu x+y 0,
z=1 eenp G;;n@&rn_mn_ SiL_&&lujerer Qg;rrmasgs gmgsﬁlen s ' '

A x*+y? -2z+2=0 B) yz(x*+yz- 2y) x?
(©) x®+y*—2vy2-22+2=0 D) 2P+y=20+22-2

154.  Reflection principle is satisfied for the function A
RS g | | ®) iz

- (C) eiz' ' ' . ' . . \ : (D) (1+i)8inz

Geraumid erésmiy erfQyreliiyé Camunqeen Heppey @aiin|in?
@ 2+l Co . B) iz
© & | (@) (@+i)sinz

155. A relation of thé types F(u,v) =0 where F is an arbitrary function connécting two known
functions z and v of x,y and z and is a solutlon of a first — order partial differential
equationis calleda
(A) Singular integral | o (B) Complete integr_al
(C) Particular integral - N General integral

-

u, v e x,y,2 wrhsler Asfits Qs atrrr'rga;a)ar @aimés@,tb ggraQgnm eriy F, F(u,v)=0
e peflen epatd PamamsslL B SiF GO Wws® sulﬂcm; u@@ unEsAEWF FoaTLm e STaunsab
- DOBsTS, VdiaDay SIFFLETIT 4.6 GG
(A ey edter QErevsLnEn - - ®) gqamfs AgrepsLTGLD
(C) Apiys AsrenswnGw | o ()N Ouﬂg@rrm QAsrasunGD

~ ADIMA/17 58 - -9




: 2
156, If y=cotx isa solutlon of sin xZ—y =2y then the complete solutlon is
x
My—cl(l xcotx)+c2 cotx - B y=q (1+xcotx)+c2cotx
(€C)  y=cy(xcotx—1)+cycotx | D) - y=c, (xcotx)+cycotx
dzy
sin? xa—x—-— 2y mgrrm y cotx Gl'GoﬂGl) Bser s ﬁrreq
A) .y_cl(l“xOOtchzcotx T (B y= c1(1+xcotx)+c2cotx
(©) y_='c'1 (xcotx 51)+ cycotx D) y=c (xcotx)+cycotx
' 3 L 1-2°
157. In terms of Le endre’-s olynomials,
: ‘ ' € polynomi ( —2xz+ 22)3/2
@ Z(zn I)z”P | S ® 2(1 2n)2"P,
) “ n=0

w" Z(2n+1)z“P - () Z(2n+1)z'-"P,,
: ) n=0 )

QeQggeri ua)@jguqas Gasrransuuﬁleo - 2];2 i . )3/2;

A) i(&i -1)2"P, ‘ ®) Z(l -2n)z"P,

€ Y.@n+1)z"P, O Y@n+dzTP,
' =0 : n=0 y

- C, ' . .

- 158. In Legendrespolynomlals P (-1)=
w'cor 0 ® 1

© (p™ o ®) - -2

QaQggenit ud@INLILE Caramanded Pn(;l) = | .
@ S ®
© o Lo e

o 59
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159.

¢

@
qLe't X be any space; let i : X — X be the identity mai)-. Let E be the space X X {1,....,n}; let
p:E->X .be; the map given by p(x,i) = x for all i,' Then - | |
(A) iisa coveﬁné map but p is not § covering map - .

. i is not a covering map but p is a covering map

M both i and p are coverlng maps

D) nelther i nor pisa covermg maps

X eTeTLIg) cﬁ’(%g@u.b@@ Qeyaf mﬁ)gm.b i: X > X ¢m opoQprmerws Canigsd crars. E aTénug)

160.

L © Gebex)

‘ADIMAN7 60 S o

W {s.x}

‘-Xx{l } Gratgp Qauef; p ereémug p:E > X aeny p(x,i) =x, (Gra)e)rr L-m@m) Grafrmm(rg
ma)rxu.lga;auul_@mmg Grsoﬂcu ‘

(A) i eremugy a_aommrr@m G&nﬁ*ﬁsg&) BT p eTenLIg) immun@:b Canigse @aama J

.. ® i srarug 2_epunEh Canigsd Game gLemd p crarug 2 DTG CENTESe D@D

© 1 Log)gno P @uem(®BGo a.a)g)urr@m CamigHe G
))) _' i wHmDd p @l}@f@&p &m;nu._;rr@m Canirgge @a)a)eu-

| Let X ={a, b, c}. Choose the topology which is a.T1 -space
®) {4 {allob}a.c} X}

M {¢.{a} b}{c}ab}{ac}{bc}X}

X =-{a, b, c} erens. 1) Qeuaflurs o_drer ﬁmm‘rmgﬁmmg Qgiﬂa} Q&u’.us. .

@ {ax)

®  {s {a}{a.b}{a,c} X}
© {¢{a} fp.c} X} B
® {4l }{b},{c} {a, } {a,c}, b.c} X}




o |
161. At ail points of the generators of a develbp.able surface which plane is common?
(A) -Normal plane _ _ : .
(B)  Rectifying plane o
© Osculating plane
Tangent plane

* -

aSIlﬂm_rrés&{sm GuphuglnSien .gisﬁaaﬂe‘u Ll yereflsefigb Qungeurean embd arg;?
@ Qeigpg samd | - |
B) Cpru@ssd g

© eiGgemd

) | G;sn@ Seanid

162. The parametric cur\}es- are in conjugate directioné iff
@A F=0 - ~ . ® G=0

© Lso | MM:‘O

-

Loy

S|eTeY (T QUEhGTURTSET @a)awruﬁlu.: ﬁm&&mm @@&sg Gga)mu.lrrm Lo;pgn.o (Sungjmnar gﬁlupgmar
@) F=0 B G=0
© L=0 . | ®  M=0

'163.  If (4, u) is the geodesic curvature vector, the‘n‘thev geodesic curvature K, is giveri by

‘. M Fu'+Gv' - - ® Fu'+Guv"
| HA S HA
: © Fu+Gv o © Eu+Fv'.

(/1 M) eTenUg GUIdsy aMmETey Geua;l_rr erefied, @glMlq. aumarey K, Spsargpud @gﬁgm gpaLD

Ga;rr@muu@eﬂ;ogl ‘ :
: —Ha : . ' Hu
A .
@ Fu'+Gv' : o : ®) Fu'+Gv'
| HAi - | Co HA
© Fu+Gv S . . -('D) Eu'+Fv'
n e . ADIMANT
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~ 164.  With"every surface of constant position Gaussian curvature A% there are associated two
surfaces of constant mean curvature (£2A4)~ which are parallel to former and distance from

_{/iA. o | ®) 24
© i o L

2A ‘ o A

A aap wrhled srefuer aumatey e.aLwu gaQarm sadpEn Asriyerw Gk sehser
6 2IA>)"14 eranp wrHled Fymaf cuaaey e PHe FeTEHDEG Gevermuns, Géneuid FITEHH QHEELD

@A) +A o - ® 24
©) R , (D)‘:tl

24 'y

165. Cénonical equations for geodesics are

of d(ofy
YL L0 422

of f of f
® dt(@u)+6u» ’dz(ao),+au
(o), O Ao, _,
© Fla)ao dt(av]+aﬁ—0 |
d(of\_of _o d(of) o _o-
@ ?E(au) o= dt(av) 50

@ i[f’i)-—af—;o,i(?i}i:o o | i |

Cd(or), o o d(A), ¥ _
® L)oo 2L T o
© L(F\, o _o-dfaf), o _ :
_(C) E[E}BE"O’ dt(&v]+60 0.
o d(F o _, (o) o _, .
®). “{EE)_au”o’ dt(av) iaky
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- 166.

167.

168.

Let H . be a Hilbert space and let x be an arbltary vector in H . The Founer expansion of x
isx = I(x,e;)e; if {e;} is -
'(A) an orthogonal set in H
(B) © an orthonormal set in H
(C)‘ a complete orthogonal set in H
a complete orthonormal set in H
H eramgt arbleusi Gmaﬂ erens. wpgd H - x chm 86 GQJasi_rr s, X = E(x e;)e; renLig)
-ar..;,_;,rﬂu.m sﬁllﬂmm @@uugm@ {e;} rarng -
SNV H - wstN@gg] SHERTLD o
B) H-o Qsigis SoGs said
©) H-éypymvwnar Qebi@ghgis sambd ‘
- (D) H-& gpypenwiner Qeii@gds A0GE sard
If (I,m) are the direction coeffiments of a dJrectxon in the tangent plane of a surface at P,
then the value of EI* +2Flm+Gm® is - 7
@ o S ® 1
© >1 - | @)’ 1
S sosHen 185 P qmeﬂuﬁiglmm Qs 5«@@@4«7&! ) ﬁa)suﬁlm (l m) aremLIey Baosi .
QspserTanTa, El2+2Flm+Gm mw@uq , _ '
@A o S o ® -1
© > ® 1
Every hehx ona cyhnder isa : o
(A) Ellipse - ' " (B) Circle
NP™ Geodesic . | (D) Cylindrical
e o_@a)muﬁlar Bgerer ga.lQem@ L@aﬂum — G
(A) ﬁenem_l_u) . (B) alLb
(O GpEsy : : v D) ecpaasghiug
63 o - ADIMA/17
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169. If L,M,N are second order fundamental magnitudes then the lengths of the perpendicular,
as far as terms of second order on the tangent plane to a surface at the pomt (u v) from a
neighbouring pomt (u+du,v+dv) is

- (A): 2(Ldu2 + 2Mdudv + Ndv?)
®)  Ldu® + 2Mdudv + Ndv?

" L(Ldu® + 2Mdudy+ Ndv®).

) %(chw2 + 2Mdudv + Ndv®)

LMN. .Q,eﬂu.lm QrekT_md aflens éllq.l_luml_ DNOTRYSET. R(TH 5ar,5£ar (u, v) GTest leaﬂuﬁla) 2 arer
an@gm@@w a@&n‘mmu yerefl (1 +du, v + dv) 661@;5@ Q&M@wm Bemb (@qam_mo aflens
2 glyseT euey) . )
@) 2Ldu’® + 2Mdudv + Ndv?)
B) Ldu? '+v2Mdudv + Ndv?

©) -%(Ldu"-’ +2Mdudv + Ndv?)

). %(Lduz + 2Mdudy + Ndv?)

-

170. Fora gwen curve to be a strmght line or plane curve, the neoessary and sufﬁcxent cond.ltlons
are. that at all points, respectively :

(A) K Oand T>0
B) K>0andT>0
(C). K>0and T=0

W K=0and T=0

: ,@@ QUM T TILITETS) Gpn('s&:r@ SDDF SAT UMETIDIWING B)(HES, TR qmaﬂaaﬂgum
Caameauwrengid Cungiorengorer flLbsmensar papCGu ) T

A) K=0mmng>0
B) K>0mg‘)fg'1h’T>O
€ K>0uwpgo I'=0
(D) K=‘0w;bg|L§T=0.
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@ o
- 171.  In two- dlmensmnal flows, 1f w ¢ +iy is the complex velomty potential then

@ £ E

ox ay’ay x |
y 9¢__ov 94 _ovw
_(B) ox oy oy ox
G 2 v % _ oy
e Yy e
’ o Yo% o :

x oy ’Ey"“"_a?

86 uomeT LIMiio gu_gﬁa) w=¢+iy Grswugj SensCeusgdmen ;ﬂmwu UedLy éﬂm@wm FTiTL|

el
- @ %n%‘i,gg-z_ -
® Y-

e vl

ox oy oy ox
: : - 2
172." Inthe equatlon of motion of fluid in the x — — direction %+ u%;.f-f v%yu—-f —% ZZ a’: viscous .
motion across the boundary hyer.is represented by . ‘ .
“+ au ‘ ' ’ .' - ' au

(A) us; : ) -Uay.
-— ‘ o ‘ 2

© =1op : . ou

p o S ' o*

ou Ou du 1op duw .. ' .
S Hu TtV —=-——+y— aap x-FHasule odrer LMo @mgu FOSTIT 14D TP

& x o pox ayz
2iBéfan wfCU ungPaws Hra Qusssmss Shiug
 ou | . fu
@ u?a; o | ® ">
cle - ou -
© 3 ez
oo IR - o 65 o o " ADIMA/17
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173.

174.

Equation of motion in the i- dn'ectlon for translational motlon of ﬂmd element in viscous
flow is _ .
: e
@ ueip®ox 1 —a"u‘\c——p’? + P
ox 0z ox oy o0z
) . Ox Oy 0z pl ox oy oz
© o _ u%f— vé-lf —w® X + 1 P +—== P + P
ot ox oy oz plox o8y oz
—a~L£+‘u2u~~+v%#wa—u’=X+l P + Py '+‘ap" .
ot ox 0y oz p\ ox oy oz
S Hral @LLSHS LMo o uler Quutéd @mé&éﬁd) i Hevsier @uisssHen s0ELTE
(A) . u—a-q'-+va—u+wau X—l_ ,a_€£+a_p_3’.‘_ apzx
o ox oy 0z . poOx (‘}y oz
®) u?—'i+v§—"i+wﬂ—x 1 8p=+6p,, 2%
T oy o2 ploax & o
N . ' . ' a
© o Q_vﬂ_w@=x+l ap,, p"" ap“
o8 ox oy oz o oy oz
| ou ou ou ou o 1(dp, P, py)
iy tv—tw—= X+ —| == L TE .
D i umt e p(ax 2y az) o
The motion specified by 3 = _C_(;szj_—_zy_l) is a possible motion for an incompressible fluid if
-. ' x4y :
the following condition is satisfied . -
(A) a+b=0 - (B a-2b=0

w a-b=0 ' T D) a+2b,=0‘

o c(axj byt)

> aaug  oiepEs g urbnsHer QuissBeas GRUGOumS
24y ' S ST _
- gngBuioné@d Pupseen E
A) a+b=0 ‘ : (B)"a-2b=0

© a-b=0 i @) a+2=0 -
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175. Consxder a free particle of mass m whose position is given by the Cartesian coordinates

- (x,9,2). The momentum P, associated with the coordmate x is.

7y p,,=£2’—sc2 : . ® p=mi*

o . | ' mog
M p, =mi _ | D) px=?(y.2+z2)

(x,5,2) Gra'r;p srrm.maﬂwar .%u.lmgamcn leaﬁmrrs Qurmeres m e glsenar

ThsgEQaTens. %maa@ x—as@rﬂu.l Smuysdpern p, aafie

@ p=Zs ® - p, =i
© po=mi N )

' 176. If the position of the partlcle is ngen by the sphencal ooordmates (.0 ¢) the kmetxc energy_
8T = .

M %j- (% +r°6* + r’¢” sin® 6)

®) -';l(fz iré® s ré? sin? 6)

t

©) %(i‘zdrrzo'-ﬂ'zdsinze) - . . L.

o -g—(fz+r2é3¥r2¢32§ina) o .

SO gumﬂar gﬂmwwm (B&rrm Ywssmser (1,6 ¢) Glasrraurr@ GSSTD @,sar @u.:&as Q{,,r_omso T=

-

Q) '-2—(r +r2g? +r¢ sin? @)
®) %(r‘hré’n&zsinze)

©) %(fz +7%0 + r*jsin’ 6)

D) -’;"—-(f?+ r’6* +r’¢*sin 6)

0 o 67 | . ADIMANT
‘ | : [Turn over




'177. When a particle is projected with a speed u the ma)tiinum horizontal range is
o ' 2 2 . ‘
@ = | o 2
g . : g
u 2u
g

© o =
Y 4

R Qun@mm u Grarrg) (Beus;ﬁw Gr;b'\mgrra) lﬁuQu@ e aiss Deraupomy @@esgm

@ 2 - ® w
g g

. u 2u’
© X o =
8 - 8

T 178. A part1cle falls from a helght h in tune t upon a fixed horizontal plane. Then it rebounds
and reaches the maximum helght

W e -

(©  eh? - | ®) 26°h

@ Hleawmean é)em_gmg,ﬁw @ Quraer A n_u.nrg;ﬁaﬂ@w ¢ G.r_r)r,rgﬂw sﬁl@eﬂmgl Qememnt @g; Cuodd
apd sifsareuran o WISEHHGE AsapenLu|b YD

@ e o ® eh
© | D 2%
179. The dlfferentlal equatlon ofa central orbit is .
' du = p
A 5 d02 W - S 7 R Y
d’u
© %}ﬁu Bu® S @) —g-u=p
MWILF &p’)gju unmgﬁér umasasp FwatTH - - YGID.
) d®u D . . : d’u p
@ aF T 7 B
: d*u ' d’u
(©) Ea—+u h*u? - o P Rt 2

apmmMan? e : o



@ | )
180. The degree of freedom of student ¢ ~ distributien is
A n-2 - - ® n
n-1 : ' , ® n+l1

wresTeull ¢ LiFeueSien i igeanto Uiy

@ n-2 , C ® n
© n-1 D n+l

181. For a X —vanate with degrees of freedom n,.mean and moment generatmg functlon are

respectlvely, " : -
Jn and (1—%)7;|_2t| <1

(O 20 and (1+20)2 | @ 2nand (1+2s)‘5;|2t|>;1

ol

. (A nand (1-2¢)

sgqmmmu ug n Gsrrmrl_ X —Lnrm‘ilu.‘:lar gyr&fl HHD Q@qu@maﬂm Qjﬂi@&'&m‘l‘q @,pmgpcu.:

i3

(A) . nmgpgu) a-2p* B nopgod 1-2) 2;[2t|<1

© 20 wppid (A+2)? O 20 wpgi> 142 %2t > -1

182. Let x,,x,,---,%, be a random sample of size n from a large population with mean 4 and
variance o 'I‘hen the unbiased estimate of the populatmn variance o% is 2=

@ —Z(x B - m/ Z(x f)z

L) T . 1-1
© Z(x -7 S ()] Z(x,-—'i)z-
. n+]. d=1 =l
xl,xz,."..‘, X, sfdruﬂ synefl  u .m;ngﬁ) eﬁla)ésmr’ré;sé sgnsfl o s.enLws LBUGU@
Pestsnefldmps THESLULL.  Seray n  Qarar. anitiysamy aefid® o  eaanp
7 @m,s@,sn@,ﬁu‘i\m@l_r__eﬁlwmsm&rﬂuﬂm@pﬂtﬁlmpngaqmmm S2 ‘

e e C® L 3e-ar

l=l - ) - o l-:l
" 2° L : . 2
(C.), n+l§(’.c =) . , @ g(xi-g)
o R 69 o .~ ADIMA/17
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183. If correlation coefficient is -1, the correlation is
‘ perfect and negative
- (B) perfect and positive ) ‘
(C) imperfect and negative v - ‘ ¢
(D) .' imperféct and positive
SLOpayE Qaqpeureang —1 25 QOHSTED, gl'_@g_)_m‘mrrmg
A) fepeuren whpid erdrompureng -
(B) - Hevpeurnar wppib Cpioepwireng) |
©) Seopauppg wppb-adiveapunearg
D) - ferpouppg wHHD Griwepunang

184. T_hé characteristic function of - disfribution is
(A) (1+2it)“% ' _ : B) '(1—2it)%
M a-2iy % (1)) (1 +2it)%

- aT Lpeucén Sprniuéyy aﬁfrq -
@ as%  ® a-zih
© a-2ip% @ qe2iph

185. Fora symmetriéal distribution, the value of B is
@ 1 " &)

© -lto+l - @ -3t6+3

@ swisT Lrauddled f — ar wHiny |
e
© -1Smpg+l o D -3 Ompg+3

- ADIMA/17 - 10 - | 0



186. A random variable X has the following probability function : -

Values of X -0 L -2 38 4 5 6 7
P x): . 0 K 2K 2K 3K{ K2 2K2 7K2+K
Find K? | |

w % . - ek o
- 7 B @Y o
X arénp soaumiiiy wrflureng ﬂdrm@l.b Bapsse srieouls QupHEHBSTD "
Xearofoy: 01 2 3 4 5 6 7 |
P(x): 0 K 2K 2K 3K K? 2K? 7K%K

aafid K -énwofiioy | o

w ¥ | ® Y%

© Y o o Y

- 187. If X and Y are random vanables, then oov(aX bY)- - ivhere a and b are

constant.

@ o’ eov(X.Y)
- ®  ateov(X.Y)

© boov(X,Y)

G abeov(X,Y) B -

X wppd Y erenLIg) smeurru_iuq mrr;ﬁlu.msmm a u.o;pgm: b crarrug Lnrr;ﬁiaﬂu.:rr&mm @@5@.0 Gurrg
cov(aX, bY)* ' :

@) b? cov(X,Y)
 ® o cov (X,Y)
©  Heov(X,Y)
D) abcov(X,Y).

o . B 1 . ADIMAAT
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®
188. The probabilities of X, Y and Z becoming rhanagers‘are -3-, -3— and 1 respectively. The
probabilities that the bonus scheme will be introduced if X, Y and Z becomes managers

are —, 1 and g— ‘respectively. If the bonus scheme has been introduced, what is the

probablhty that the manager appointed was X?

MG | P

23
B DR o | 5
©%F . - og

X,Y I.Djbmﬁ) Z o ACuwirt Glbwrrarr'rewfrrs (B,sfr;isG;@é&ﬂuL_ Papgasy %,

- i —. QUTSHET .
g. PO® g HE

GLHI’G)TGID AL sens fpasiu®ss Hapssey @,omg)Gu.: -E- 1 WwHEHID % aefi®, X erénueuir

10’ 2
Goomeni o8 G,snp@,s@&sum_urm Gurerev ﬁl_l..gm,s SPepslu®ss ,ﬂa;wm wngi?
.6 10
O | ® 5
11 | | | 5
o = - - @)

189. ' A box conta.ihs 6 red, 4 white and 5 black balls. A person drawns 4 balls from the box at
random. Find the probablhty that among the balls drawn there is atleast one ball of each

- colour »

48 ' o 46’
«/ - e 5
(C)-,“7 | o 2.

91 o : ' 91

9@ QuL_igude 6 Asiiy, 4 Qaudtenar WHHID 5 HELIY UBSISET s_e'rrérrair Gt 4 Lpgismar smmrru‘.udq
- populle ar@EApmi. Bieui aGafenp em';g 4 upgsaie @mm;bg.gj S0 ﬁmpﬁwnwg @@uugmmm

;ﬂswsrmar? A

8 '- @ 48
@ 5 o (B) 91
© £ - o 2

91 - 91
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@ . .
190. The tune between starting the first job and completmg the last job, which also 1ncludes the .
o idle t1me is :
‘(A) No pasging rule
.. w Total elapsed time
(C) Processing time

('D) Processing order

WPEHD Gmmw %Uwugﬂm@w sen_§ Geuanen Qpaq,eﬁlm@m @mL_uUL_L_ Gpu'm WHMID @um.{ Gp_w@pw
Csiipog) ‘ ' o

B i g Qedronans

B) Qurgg Gmé)ai'@pﬁ& :

(C) Qewions G{ibl}'@ .

‘D) Qeiies 2 $5rey

191. The graphical méthbd of solution can be applied to determine the optimal sequence for the
- problem of : : ' '

(A) n jobs and 2 machmes

M 2 jobs and M machmes ;
"(C) n jobs and 3 machines

(D). n jobs and M machines

auengLIL meg)uﬁlm Qpeou) £[,psm'rt_mmgjar ThG Glgrrur SESDS - EHS 5rrsq snmuu(a&lmmgd?
“(A) n Couemarser mgngm 2 @m;bélqmsm
- B 2 Gaueasd vpgn M Qupdyrisd
‘(C)  n Gaumesdr wppd 3 QupSrhiser
D) n Gém;a)&dr whgs M GuipHyiser

¢

o . 3 |  ADIMA/7
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192. For a salesman who has to visit n c1t1es which of the following are the ways of his tour plan

@& » : ®) (n+1)'

| M (n-1)! | | . ®) n

n-p&ID 2 drer Lwesnr eilpLieramuTeT SamEHd, asmen cusaurer Siajsmer QupeTD

@ & C ® (r+D)!
© (-1 | - D n
193. Hungarian method for solving an assxgnment problem was suggested by of
Hungary. : :
M Mzr. Koning : ' : ®) Monte Carlo .

(©) G.B. Dantzig o (D) T.C. Koopans

2568 DE samEmsH 5&5&. erﬁ:@a:iﬂuadﬂ @pa);pénu.:é Qgmener antiCaflemus Coirpgeur
A) Im. Cerafiis o (B)  womemg sriGeor
©  HO.Lregs 1 ©) .. saliséined

194. An LPP isin standard form, is it has one property as
(A) all constraints are of '<' type '

B) all constr;iini:s are of '>* type
W \ all constraints are of '=' typé' -
(D)  all constraints are of mixed type

S PG SHTET Ql_l_a;ma;@ SyLoTes a.uq.sﬁla) ﬁ_armGgaﬂw BN GO LTy @gsurr@m
! auensudled @MmEGEID
®) sra)a)rra; 851.@[.1[.!"‘@5@19 > aside BmEGD

A) | TN em.@uun@a;@m '<

©) adens s EUUTGSED '=" amsds: mée

D) eéowrs s GUUIRSEED SO aiesiid AHEED
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195.. 'Which one among the féﬂoWing strﬁcture' models will yield more accurate results?
- (A). . Iconic models |
(B)  Analogue models
M Mathematical models _ o,
’ D) ‘Schematic models | |
SpSmaim_ m@@mmuq wrdfsahe aps @G&TQ} a!@as goafluorer Wiy smens 93@&)?
A) ﬁl@mm &rrr'r;bg LDITﬂlﬂ&G'ﬂ’ | | - |
B) Gun@m&aﬁm guqcmo wrrﬁl'ﬂa;m
(C) - saflp Lolrgﬁlﬂsen

(D) ﬁl;!_Lb &rrr'r;'ﬁg wrfflaedr

196. Whlle solvmg a linear programmmg problem infeasibility may be removed by |
(A) addmg another constramt '
 (B)" adding another variable

: M removing a constraint

@) removing a variable - | \ \_/
G‘l_l')lﬂu_lé) ;E]lya)rrasa; a;amsﬂaam ﬁn&@w Gun@g, Qaabs ﬁrra)m ng)rrma) @@&@m Hapea erdiuig
pioag - ‘ ‘

Q) = Guogid gm s QrUTE Cargsw
® - Cogib @ wrhlew Geigged

‘O eoAGUITE Bepd.

D) gouvmiou ficso

g | D T o ADIMA/17T
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197. A necessary and sufficient condmon for a surface to be a developable is that its

(A) Mean curvature is zero - .

M Gaussian curvature is zero

(C) Total curvature is zero

. (D) Principal curvature is zero

~

R Gmmuuuu I eﬁllﬂmnmg,sss ng)ur;uuns @@ewu Gungjmrrmg;un G§a’;a1u4rrecrg|mrrm
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198, If 1\7’1 —%f- and N2=§a§ then N, = [(FM—.GL)Z+_(FL—EM)_;;]

N2 =—-—-[(FN GM)r1+(FM EN)rg:l are known as . » . T

(A) Gauss equatlon »

W Weingarten equation
(C) Mainardi - Codazzi equatmn .
D) Chrlstoffel equation

v, %, N, _% orafléo, N, ——I;—zl:(.FM -GL);,}(FL-EM)F;] oI
ﬁz = -I%;[(FN -GM )-;": +(FM ~-EN );';] @eueunrm aqeog;é;s&u@ﬁa‘nﬁ)m
(A)  Caradien swdmn(adr
®B) Qeulienamiey FwaTUTHET -

(€C) enwenmiiig. — QamLradl FoeUTHEET
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199

. 200.

" The radius R of the sphere of curvature is given by R% =

42nr2
Mp

(B) p 0' r'n2 '0_2‘ ] -
' (c) p20_2 ruoz 0,2 .

(D) . p20.2 rmz + 0-.2

et s (Basrreng@ew <00 R Grasﬂco R2 =

@ plotrt-ot . - |

® plort-o® o
(©C) pioir? -o? | |

(D) p20_2 rn12 + 0.2

Max Z = —x, + 2%,
éubject tox, ~x,<~1
~0.5x, +x, <2 ' ‘
. and %,%,20 | ) '
.The graphicai_ solution of the LPPis
(A) MaxZ=4 when x,=0; x,=2
(B) MaxZ =4 when x =23 x2—3
(C) Max Z=2 when x, = =0; x,=1
‘V Both (A) and (B) are correct

auauL pepulier Gereumns LPP—ér 5rra4 :
Max Z = —x, +2x, |
subject to x; ~x, <1 .
- -0.5x; +x, <2
z‘md'xl,at:2 20 C
(AY Z-erlLug;m oy =4; x, =0;. Xy =2
(B) . 'Z—dﬂQumgmeﬁDq: 4 x,=2;x,=3
(© Z-@Qugwudiy=2; x =0; x,=1
- D) A wpmd (B) shlwrenenau
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Lo Read the following instructions carefully before yoi.t begin to answer the questions. S
‘ ©  IMPORTANT INSTRUCTIONS
1 The -applicant wi].l_ be supplied with Question Booklet 10 minutes before commencement of the

examination. -

2.  This Question Booklet contains 200 questions. Prior to attempting to answer the candidates are

_ requested to check whether all the questions are there and ensure there are no blank pages in the
question booklet. In case any defect in the Question Paper is noticed it shall be reported to the _
Invigilator within first 10 minutes and get it replaced with a complete Question Booklet.
If any defect is noticed in the Question Booklet after the commencement of examination it
will not be replaced. . : " o '

3. Answer all questions. All questions carry equal marks. ‘ : ,

4. You must write your Register Number in the space provided on the top right side of this page. Do not.
write anything else on the Question Booklet. : : . : o

5.  Ananswer sheet will be supplied to you, separately by the Invigilator to mark the answers.

6.  You will also encode your Register Number, Subject Code, Question Booklet Sl. No. etc. with Blue or
Black ink Ball point peq in the space provided on the side 2 of the Answer Sheet. If you do not encode
properly or fail to encode the above information, action will be taken as per commission’s notification.

7...  Each question comprises four responses (A), B), (C) and (D). You are to select ONLY ONE correct
response and mark in your Answer Sheet. In case you feel that there are more than one correct
response, mark the response which you consider the best. In any case, choose ONLY ONE response for,
each question. Your total marks will depend on the number of correct responses marked by you in the
Answer Sheet. ‘ . - _

8. Inthe Answer Sheet there are four circles @) ,(®), (©) and (D) against each question. To answer the

. questions you are to mark with Ball point pen ONLY ONE circle of your choice for each question, Select
one response for each question in the Question Booklet and mark in the Answer Sheet. If you mark
more than one answer for one question, the answer will be treated as wrong. e.g. If for any item, @ is

- the correct answer, you have to mark as follows : S

9. You should not remove or tear off any sheet from this Question Booklet. You are not allowed to take
this Question Booklet and the Answer Sheet out of the Examination Hall during the examination.

rour Answer Sheet to the Invigilator. You are
with you oply after the Examination is over. _

. 10. The sheet before the last page'of the Question Booklet can be used for Rough Work.
11. In all matters and in cases of doubt, the English Version is final.
12. - Do not tick-mark or mark the answers in the Question Booklet.

13. Failure to wmpl& with any of the above instructions will render you liable to such actiénor penalty aa
- the Commission may decide at their discretion. ' : '
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