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I '6lrpp' - ereingr Glenebdlein ulgup ' Eru-
r-9lar&serr6 p19e.

(A) 6lu$5l + er
(B) 6lu + $(p;) + p
(C) 6L-+$+p+er
(D) 6L+$(p) +p+er

2. e61@ur-r- Glenfloaoorri eain@r9lrq6sq6

6t,lppgr'b Gu narrLb snAseir

Gsrbmnsnri Lo nufA

(A) +npGo, $lLbaroqdl
(B) orn$pGo, topppgrd

(C) rrpGo, eorer9lgr6

(D) sn$pGo, $leiroroqb

Gle$pnoorT -+ $&ClenebeSletn eflui n6r
qonri&Cl ofl$leanen$ Gprt$Glp@iiseq Lb :

(A) r+gGunpeb + @orr6eei.r

(B) r.r.gGunpeb + g$$r<il
(C) rr.gGunpo + peinGlornSg 6f..eir
(D) mEGunpeb + gr einafl eingr Gl Lo u-r

Cl flseir

gryeirru@ GlouLbarLo ere@ Gfsrcil p-fffipgl-
6uSl ru ngl ? srflur n6r or9loDL-aDui6 srdr6rs.

(A) gfarruOsu€rr Guneb grryarrurnp
Gltour Lban Lo

(B) gofainur-npg1 Guneb gofainu@dlp
Cltou6oro

(C) @rain Glpnorr Glpn@&eu ClugLb
GlLo u: Lban Lo

(D) cr$ rt& Glenebone eqorou:u Glug16

Clo ur d>an o

3

4
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5. Glurrmdsrs:

g4coeach a.rnrirun@

(1) qofl Lonrfuanu.r

(2) *'a5len nu aafl

(3) GpLonrusafl

(4) eqgeflorrirendr

(5) Gponnue nu-t

(er) Gpn Gpt flare
(+)Elo,r $larq Gpft

(61.) r6lann Gnirt Gmri

(n) Gpri,6l-,1 6l-'r

(A)

(B)

(c)
(D)

(er) (+) (6) (')
(3) (1) (4) (s)

(4) (2) (1) (3)

(3) (4) (2) (1)

(3) (4) (1) (2)

6 Clenf soror Aqg. 19uOpO Glenf 61pnL--
qn&lgpeir :

6un6Dp $eoeu6g pr-6lpn Sugafur@
pafl$p uainunr-rq6i)

(A) o.rna.,p @olal&1g uairn-.rnuraeir pr6gn
pafl$p @L-gatur@

(B) ar.rnorp @ena*19 poflgi;p uainuru-qeir

$L-goain@ prflgrt

(C) pL0pi uain:rn-rarir ornolp $enodgp
paflpp $tugD6i,r@.

(o) gdlpf paflpp u6i,umr+i, grcDain@

ounorp @aoo6qg.

S5pesainr 61pnL-ri erporar6 gfli;dlpgJ ?

Glu ns&rqdl msr Cleuu9lei:.

(A) crqgeunu.r$ Glpnuf

(B) e.9lareorgfg$ 6lpnrri

(C) eflofl$ Glpnr-rt

(D) CluuiGlq&eg 61pnr-ri

7
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8 ' LDr!$Epgl dleinp $afl ur dre6D6nu-1-

r--*r arn' - @$Glpnurfl<il Genrgur Gleneir

crsirefl$luurq qmrn$greirerg ?

(A)'e-u9li6ultl6itr e-&lgpeir Glrou:e,9u@

eG6'

(B)'E-uoGLoo e-u9lrtar$gt g6itrg6,r$l

@u:arGu'

(C) " '60, 6tr'Garfgorou9lei.r'p, L'q6"

(D) 'Loeire8g eDp$l6gl e-uSlfg guuqLb'.

etalLo&+q96gifl u: sleoossit eren, "peing,

$O, 6*p-p +rnuJpd: erglLor--@rfleinfl

eieinq6, .gtpglLb polpng sn&c Gorai'n

@6" er<inE g$lur9l@Lb erils gleb crg ?

(A) ogteoT& an@61

(B) qp,Dngrrg

(C) eer5l$Glpnaoe

(D) Clg unmrnfgru u anu

10. "e-orrtq Gl u nrirdl aa5lanp uanrrilgb
Gprrrireofl eb panLtur{B orSlorrir gLb u..rnu q

eroflpns or +6rrrb Glsnoiren eO$puu
eerigri unft ?"

(A) 16ULIg6TfIfI

@snrirGano.rqeeir

u ny$lu: nrt

u nrJSpneein

(B)

(c)

(D)

GAT 2023 / A

11. p6rrprr6dr $orerrenur$ Gprieq Gleu..re :

(A) erdnGlorg!$ - Cla.ruqrler--aou

Glpneno Gudlornri

(B) uainr-.{S - o.rL-L-$Glpnr--r1

6lpneoe

(C) e-ororo$ - goE166 rfene

Glpnore ou$prft

(D) c-rb@65 - etainarreir

Gpnors plbg

12. e flu.rnar e6larr--aru:$ Gpfaq Clerue :

(1) Lon.Glun. SorqnorLb SalLbq& Gleei:eu f
creinE Gu nfglu u @ uar ri.

(2) suL Goal6D6u$ poroeuTneu uper9l

ordl$gteirornn.

(3) unqp oaufl, flynro eog! uein gdlu.r

$p$safkil umfl q lfl$pnri.

(A) &.09 (1)oSErd (3) elfl

(B) *..f9 (r), (z) elf)

(C) &'pg (3) Lor-@6 erfl

(D) e'pp (1) oL-@6 +rfl

13. o.r@euqaj;&fl elenflBqgu Glun1g$ponor

lgporen6 eainr--fle :

(A) Q;euri etororu:rt su.rorri etauqgLipnd

Goa.rar Glcu.lGlpnqgs atnein.

(B) 6len6bo:u uu:einu@euri eneinGgrnri

elgLbqGuna,r

Glsnoou uu:dnu@rb 85!.

(C) LoricG6n Guna.ror ri su-rot ri gter.r [einen

guunrfl u rnbsainu $1o.

(D) e Tur-91@6oou @eilonorry& sncsfl6ir

6rur-9lGLboru
erarerrr.b Aq9rE6 Gle@rb.
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't 4. Clunrmtisrs :

(er ) eflanorur rq

er9l19$qu<in

Gefarsr

(0) G"O, s0

eron, gnoLb,

$r--Lb, unar

e-arri$pnLoeir

6)r(E6rrgt

(1) g:pedloreu
Arflris Clsnr-6lrir

Cluuri

er9lrsdl Clurirm

Glsnr-6lrirGlu u ri

(3) g:poflena:ii
Clpng!$Gluurt

(4) efl6$ Glugrrp
Glprg![G1uu:n

(")

(s) Glgn$lSGluun

(et) (+)(6) (n')

(A) (2) (3) (1) (s)

(B) (4) (2) (3) (1)

(c) (3) (s) (4) (2\

(D) (2) (4) (s) (1)

15. geironnp frie oir pnBeu ne eu1gLb

u-r nu r-9lein glore - u ngt ?

(A) saSluun

(B) ar.r@8uun

(C) Gleuainun

(D) gdlrfluuun

GAT 2023 / A

(D) pormr euqga.rorLop

P.T.O.

76. Clunrn6srs

/11 rosranrti
sn@Cl

(+) dlpri Gpnq6 (2) Llp.Dngrrg
p6 Gpnu.r

Guno

(rr) peir96 $grLb (4) aa5l$Glpnore

+tnpgt,b
(5) mrh16leoamr

(A) (3) (2) (5) (4)

(B) (1) (3) (4) (2)

(c) (s) (4) (2) (1)

(D) (2) (s) (3) (4)

t7. On 6.p0pCq o.rigueurflein -r-*-u-l
rE$l Cleu.l q Lb Glungu@ or.rqgreuns6

*'gLb euqgoreooSu9lin Gluu-rri u:ngt ?

(A) glr_ arqgororo$l

(B) sno er.rqgo.rooLo$

(C) uneb arqgoueoo$l

5

(+)efte6 Glupnp (2)

ofloraru u19$l

(et) r-9lorpun

peinGlLon$

($) Cedte!$gu (3) etspn@rrgl
uulGor r.r=pa.r

(gl) (+)(6) (")



18. siilurn6n a.porpp Gprt$Clp@riseq6 :

(1) '6rp eufl u:nB s[6pgl' 6tdnp
L.lp,Dngtrpgl u unlo rjugleir eTeLb

creinpr Cleneb @uLbGugdpgr.
(2) Claruupsnq$$eb onper9l grau.r

u$ Glornqgo:ene qr--areofl eb qgr-&

*'$g oeingr +r.-gtrb gfluEuu-
uO6lpg.

(A) &'pg (1) LoL-@Lb elfl, (2) -orgr *rfE
56Umt

(B) &'pgi (1) Lo$Erb (2) -6 erfl

(C) e'pg 0) Loflgrrb (z) -,b p-p
(D) e,pg (2) Lor@Lb eifl, 1r1 -arg *'ppl

If,6! mt

1 9. unoreuGTg 6lugq!6$$lfornrflein safl&+ngr

(Glpng$-t) Glpn1gurSlaSlqglbgL 6<O G-E
paoou6leb e-6ir6n u nL-6rJseir crg ?

(A) une9u:6Glan$g1, gngrndlrflurrb

(B) sefii.enp, erej,nsaooJ cranrug

(C) Loe qg or@61, ueirafluuparer.reeir

(o) pu6lp$pnur ornp$5, go$g$Gpnb
u-r nain @ Lb

20. 'etqseh 6G,f gO@"' - u:nri, u:nrfluLb

*,flu"Lgt ?

(A) elqg6up uanqe nyf erqu:ri61g
pebonrflL-Lb &.dluJgt

(B) etqurni6g poarnt etgLbup
e-anqsnTifl r--Lb &'dl urgt.

(C) @errfuGsneuqaeh 8$paoa;& +n$p-
ornrflu6 e,flurgt.

(D) t$penarri' en$pornri @orrfuGsnorq-
safluri: &.dlurgl

GAT 2023 / A

21. 'on' - ereingr 61+ndla5ldn $19 Glungeir plgs

(A) onoTLb, e16on

(B) elLbon, g

(C) 6urflu.rg. o9lorrirg

(D) 6$lug, po6

22. 6ur-l-rtr Glongil, 6lsn&aDe ClLong!,

r-9lpGlon$i Clenfeeir $t--LbGlugrnp
Clp nL-rfl orarri seiurr--$le.

(A) creinGlarnu rilfain@ aua'ruu..: n erainEl

Glu u"r ri snGoglo uq&e nein.

efl@ goorp619 arS$l g&snein

(B) erein painuein au or u u.,rneingt 6luurrt
ad-Blrnuqcil urqidlpn6i,r. a9t@gDarlgxi{g

or$$lgri;e ndn

(c) 61 6Ur p6ITU6dT &U6DUrUrT 616r@lLD

Glu urqgorr--u: eu ein e ebglrflu9leb uq&-
Cleinpnein. e61@g:ongr&1g o$gteirornein.

(D) erein painuein &u6ouu n eroingt 6
G1u urlgarr r-u-.r eu ein snGeugeu urqti-
dleingrnein. a5eq6g 6u$gt6ir6nn6in.

23. "Guno& 6lerupeb" uaforq o6e anaruSlein

qL-urb ?

(A) qaSl quub

(B) 6lunur6cn6b qq$eo6 gr--r--Lb

(C) puunur--Lb

(D) u7e nr--L-r-b

6



24 Glgu:en$pein u orr--u qsqgeh $or7u u u-
LOrAUT UOrL-Uq er51 ?

(A) oorrn&rs rnnmr Guf

(B) ggLSrLb

(C) gg r-9lrry Geng

(O) @drg16 gg Gluainoflein eorp

25 "slfle6b oainenfl ein orn5!rionseou.r".....
61. qngpnTnu:arrgt6qg godrr 6rgpp
Glpnr-rfudlu uonr-u unofl urnri ?

(A) un. Gle urur9lTe ne6

(B) $toffifl
(C) @. erpdlitlenL6l

(D) Gen. priLoein

26,' r9l ar pu: n peinGhong!' aeing o: nuran tooru:6
*'gLb Sfeb crg ?

(A) 6lcO,i,<gpuit

(B) mrhrfloomr

(C) AEr(5ggrCIt

(D) qppng[0|

27. 6u n19$pr-6lebo nper,pb sai,nL-Slo.

(A) 6lEsap$ - @afluqLb
Glpnguq eifluq6

(B) pnoreu - LlSu

eunftuqe sir

r9l rJoru Lb(c)

(D)

6ELbq$larLb

q616utb L66I6' 66T U

GAT 2023 / A

Guneb glga:ein

7

u nri6l n Lb

28. scirerSlq6, Gleei:orgod Glufp Gluaineeh

ar9lrnrHsrLb Glsurolsns& sLbui
gflur9lr-@eirornri.

(A) LoOpgJrb

(B) n'areq6

(c) +ppgt6
(D) 

"1919o6

29. $lg$pamfl auqeun lgflur-91@6 gLbGlugrtu-
snul9lu.r anor uqgrenp urngl ?

(A) Cla;uu$1e nyrj:, Loa$flGosano, Seus-

dl$pnoaufl, er.ronoru nup, lgemrr--o-
GsCl

(B) &usdllp;nLoemfl , 6euuu$lsryLb, oaufl-
Goseoo, orarenur nu$1, qgourl-atGadl

(C) Souu$1sry6, &us6l$pnLomfl, omfl-
GLos6D6r), lgarueuGedl, ororenu nu$

(D) 6louu$onqLb, euoranu:nu$, oarfl-
Goseoa;, qgainroGo6, 6eue6$pn-
Loamfl

30. Odld, - Glpqeb LonfpLb e-mrrt$5l,
Genquu Cl+nf sq961gu Gl u nqg$p Lonan

Glun6orcn$ Ggrie.

er#l ornafl

(A)

(B)

(c)

(D)

eu cSl&sei;

5fTmmr

5npg

odlS!,i6)

snrhmr

u n6dlnLb

€lrDr_.1

P.T.O.



31. $rainrnLb o.lorseou.rti Geri$p pororri8g!
e oetrunurorgl :

(A) 6xs + 77# +33x3 - 33x2 -l-tx - 6: o

(B) 6.rs+11r4-3313-3312+11r+6=0

(C) 615-11r4+3313-3312+11r-6=0

(D) - 6F - 11x4 - 33x3 + 33x2 + 77x + 6: o

32. tan40 -ein a9llflar n6o6 :

4 tan0 +4tan30
(A)

1-6tan2o+tan4o

4tano+4tan30
(B)

1+6tan2o+tan4o

4 tan0 -4tan30(c)
1-5tan2o-tan4o

4tanO-4tan30
(D)

1-5tan20+tan40

33. tan-1(2-i) =r+iy erafleb :

(A) aY=b*2

(B) 4y: -rogz
(c) t:4to92
(D) t= -tog2

34. -7<x < l ercingr @enL-Glaraflu9l6 ou@tb
SGpqeiron cr$pGlarnq GlpnL-ri

a;pqoruu:g ?

(A) log:

(B) log(1 + r)

(C) log(1 - x)

1- /1+:\(D) , toc 
[1_r.J

31. A reciprocal equation of second tyPe is :

(A)

(B)

(c)

(D)

6x5 + L7x4 + 33x3 - 33x2 - 17x - 6 = o

615 + 1114 - 3313 - 3312 + 11, + 6' = 0

615 - 1114 + 3313 - 3312 + 11, - 6' = 0

_ 6cs _ 1_1.1 _33 3+33x2+11x+5=0

log:

log(1 + r)

log(1 - r)

32, The expansion of tan40 is :

4 tan0 +4tan30
(A)

1-6tan20+tan4o

4tane+4tan30
(B)

1+5tan20+tan40

4 tan0 - rl tan30
(c)

1-6tan2o-tan4o

4tanO-4tan30
(D)

1-6tan20+tan40

33. If tan-1(2-,):.r*iy then:

(A) 4y:ros2
(B) 4y: -rog2
(C) A:4lo92
(D) Y= -log2

34. Which one of the following series is valid only

in-1<.x<1?

(A)

(B)

(c)

1

2

IGAT 2023 / A

(D) log
/l +x\tt
It -'./
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35. x4 +2ox3 - L43x2 +430x+ 462=0 61 6itrp

sn6inu nLqol $llainuno.rg e-E uanu $Bs
6loo ute a'rqu.t +oeinun@ :

(A) y4 +7y2 -72:o

(B) t' -zy2 +rz=o

(C) t'+7y2-urty-tz=o

(D) t'-Zy2+180y+tz:o

36. (3, 4) 6t drt) q eirafl u9lo x2+y2:25 -ol
ara-renarar ur$$ein grLb :

(A)

(B)

(c)

(D)

1

=5

E

25

625

37. r = a(1 - cosO) ereingl @pu.l or.raraneueoTu9lo

e = T -uqLtisr Glsnrristi Gsnlorru
t)

Glung$gr Clpn@6Gsnr-rq6ir enu.req

g6rgt :

(A) 1

(B) -1

(c)

(D)
1

2

GAT 2023 / A

35. The equation obtained bY

removing the second term in
xa + 2ox3 - 1,43x2 + 43ox + 462 = o is :

(A) ya +7y2 -1.2:0

(B) t' -zyz +tz:o

(C) y4 +7y2 -180y -72=0

(D) y4 -7y2 +780y + 12 = 0

36. The radius of curvature at (3,4) onx2+y2=25

ls

(A)

(B)

(c)

(D)

1

5

5

25

625

37 . The slope of the tangent with the initial line

for the cardioid r = a(l - cos0) at 0 = a is :'6

(A) 1

(B) -1

(c) @

1

2

I

(D)

P.T.O.



cos38' l (;,,)* -ein ogruq :

(A) 0

(B) 1

(c)

(D)

39. z2:xy +1 creinpr o.renenporpSld,T +6,ncg
r-6le 4llganoroqeirar qshofloeir :

(A) (0,0,1) rDEEd (0,0, -1)

(B) (1, 0, 0) LoDU6 (-1, 0, 0)

(c) (0, 1,0) ofgLb (0, -1, 1)

(D) (0,1,1) o[ELb (-1,0,1)

40 r = 3acoso eretnp eu L-L-$$ein e-airug$IigLb
ropg6 r=a(1 +cosO) creinpr GlpSi*
auorora.rorTu9lein 6la.rafl uuqgS6gd
e-6hG6n e-ehor uryuq :

(A) 5rra2

(B)
-lTra

TT

7

t;l-!z

)

2'ii(t
(c)

.t

(D) r'a2

GAT 2023 / A 10

(D) ra2

38. The value of

Tral
2

(c)

" /- -\
I cosl ll rz ldt i'r \2 )

(A) 0

(B) 1

(c)

(D)

39. The points on the surface 72=xy+7 nearest

to the origin are :

(A) (0, 0, 1) and (0,0, -1)

(B) (1,0,0) and (-1,0,0)

(C) (0, 1, 0) and (0, -1, 1)

(D) (0, 1, 1) and (-1,0, 1)

40. The area inside the circle r:3acos0 and
outside the Cardioid r = a(1 * cos0) is :

(A) 5ra2

(B)
^2.1TIA

1f

2

trt-
!2

7

+



47, Ji - iZ ereinugt AO eoetru nuqein

gra;riroofleb AO Crortb creinpno,

et&+Loeinu nrqein urqunangt :

(A)

(B)

(c)

(D)

4

3

2

1

42. LSlcinor19or areuSEeit
615-14-43y3 143x2+ x -6=0
e oeinu nuraein qgoa;on1g6 ?

6T6) 6tl

6t6rp

(A)

(B)

(c)

(D)

1

2

1

3

1

4

1

5

GAT 2023 / A 11

(D) Between 4 and 5

P.T.O.

41. lf Ji - iz is one of the roots of an equation,

then the degree of that equation is :

(A)

(B)

(c)

(D)

42. Which of the following is a root of
6f _ x4_43F + 43x2 +t_6:0 ?

(A)

(B)

(c)

(D)

43. In which of the following, the equation
13-3r+1=0 has a root ?

(A) Between 1 and 2

(B) Between 2 and 3

(C) Between 3 and 4

4

3

2

1

1

,

1

3

1

i
1

5

43. r-9leineuqgo.raneufEeir cr'$dr 13 - 3r + 1 = 0

ereingl e oeinu rLnaISl eO (9]6)p6Dp

6ufflgrilgtb z

(A) 1 o[ELb 2 -&6 @aor--u9ki.r

(B) 2 opguLb 3 -&15 @oruu9kir

(C) 3 oSgLb a -t6 @oruu9ldr

(D) a Lofg6 5 -ri;g @oruu9lei;



-1
1

3 -1 7

44 5 -1 ereinp et afl u9lein 6lp u q

-1 3

greurueoflein &'0p6iD ofrgrb Glugril19

Clpnaoe :

(A) 6,36

(B) 1.7,36

(c) 11, 18

(D) 36, 1-r

45 360 erdnp crainemfl ein o.r 19 u u neine ofl ein

*'@pril:

(A) 71.70

(B) .t7-t0

(c) 1.707

(D) '1071.

46. 246 -E a7 4a orqg&qgLb Glunqggr

Sanr-ria u.qu 16$l :

(A)

(B)

(c)

(D)

1

2

3

4

GAT 2023 / A

44. Sum and procluct of tht eigcn values of the

matrix
3

-1
1

-1
5

-7

1

-1
3

ls:

(A) 6,36

(B) 77,36

(c) 11, 18

(D) 36, 11

45. Sum of the divisors of 360 is :

(A) 7770

(B) 171.0

(c) 7707

(D) 1071.

46. The remainder when 26 is divisible by 47 is :

(A) 1

(B)

(c)

2

3

4

12

(D)



47. lim sinr * cos2r------.-_
cos-.I

-ein o$)uq :,-/2

48

(A)

(B)

(c)

(D)

(A)

(B)

(c)

(D)

3

2

5

2

7

,
1

,

Log( - i) -ein o$uq :

r (2"' + |)
,(r" - I)

'(^" - i)
i [znr * 1)
\ 2)

49. c+ip=sinh-l(t+i) eraf)al :

(A) tana: tantrp

(B) tanP : 1ur11to

(C) tanP- - 1",,1to

(D) tano= - tanhp

50. :4+px3+q.r2+rr*s=0 ereingl pnflurq
eLoeinu nirgein goarrirseir c, p, 1, S eraflei;

Ic2B2 -ein Lo$ uunangl :

(A) d-2pr-14s \
(B) q2-2pr +74s

(C) q2 - 2pr + 2s

(D) d+2pr+2s

GAT 2023 / A

47.

(A)

(B)

(c)

(D)

48. The value of Log(-i) :

.- sirrr * cos2.x
The value 6f lm 

----5- 
i5 ',-TZ cos-.r

3

2

5

2

i
1

2

(A)

(B)

(D)

,(

,(

,(

'(

2nrr + a
4

^17an1f - -2

)

)

)

)

(c) 2nn-!
4

Zn:r-+!
2

49. If ct+iP=5;61-111 +i). then :

(A) tanc = tanhg

(B) tanP = 12r.1"to

(C) tanP= - 1u.,1to

(D) tancr: - tanhp

50. If a, B, 1,6 be the roots of the biquadratic

equation x4 + px3 + qx2 + r.r "l s = 0 then the

value of lc2p2 is :

(A) q2-2pr-14s

(B) q2 -2pt +74s

(C) q2 - Zpr + 2s

(D) q2 + 2pr + 2s

13 P.T.O.



51. '(z - ,)t dr -ein Lopuq :

216 Bt 9t

15!

214 7,. g!

15!

216 z! 8l

1.61

214 8! gt

1.61

52. Gsnen - 5119eu 4u:&*'Esoneiru uu:eir-

"Op6, GsnorLb x2 +y2+ z2=9 tLan
e'6Ll x2 + Y2= 22 -6in gO 6laoen

Glanain@eiror Gl ungt san €t6nq :

(A) gnb + Jl) ean elolgeeir

(B)

(C) snb - A) sar eqa-1geeh

iO - A) sor erarlgeeir

2

t.
0

(A)

(B)

(c)

(D)

"D) s,qr elolgseirlo*
3

(D)

53. x3 -6x2y +77xy2 - 6y3 + x +y +t =0 erebD

eLoeinu nrqein 6lpnoro Glpn@6Ganl-q$19
sr.DtorT@r gcuu+ e oeinun@ y-.9riene

+6rgl,i, ep$rndpg, GogrLb (a, z) qcirofl

ory! Cledldlpgr craflei.r erpp gouura
eoeinun@:

(A) x3 - 6x2y +77xy2 - 6yz :o
(B) x3 - 6x2y +77xy, - 6y, = ,
(C) t3 - 6x\ + ttxy2 - 6t3 : 12

(D) x3 - 6x2y +77xy2 - 6y3 = x +y

GAT 2023 / A 14

51. The value of
0

216 Bl g',.

(A)
15!

214 Tt gl

l5!

216 7r. 8,.

^t6l

214 Br. gr.

(D) 't6l

52, Using spherical polar cootdinates, the volume

cor non to the sphere x2 + f +z2=9 andone
branch of the cone x2+ye=22 is '

(A) srrb + Jr\ cubic units

(B) IQ + Jl) cubic units

(C) gn(z - "D) 
cubic units

lO - A) cubic units

J*7 1z - ,'f a, r,

(D)

53. The cubic equation which has

the same asymptotes as the cubic
x3 -6x2y +1,7ry2 -6y3 + x +y + 1:0 and
which touches the axis of y at the origin and

goes through the point (3, 2) is :

(B)

x3 - 6x) + 77xy2 - 6f =o

x3-6x\+77xy2-6y3=,
x3-6x)+ttty2-613:12
x3 - 6x2y + 77xy2 - 6y3 = x + y

(A)

(B)

(c)

(D)

(c)



54. r = 3a cos0 ereingr euuu$peir e-cir u 1q$l
t.oEg6 r=a(1 +cos0) 6t6joq e-(E 6iT

euaoanuSlein Clor.laflugp ClsndinL-

uf uu6n6o6lr sneins.

(A) na2 r.glq etarqge eir

(B) T fgJ[ €tal(956h

(C) ra eg)V elatqgeeir

(D) a2 egl tr erolgaeir

55. rn : an cosn0 erainp ouorenauanrlu9lein, er$p
Cla.rng qohofl u9lgrLb, ouoranq +[pddn
o$luq :

cl
(A) n+1

(B)

(D)

(B)

(c)

(D)

itI
n+1

a"
(c) (n + 1) rn-l

56. z=x2+y2 6r6irrp s6r u [oJ6o6ruJgpngl [b

tlpEtr x2 + yz = a2 eranrp e-(D6o6nur ngl d)

erorr-u@Lb ry -p61rp$p(g GoGar e-ehen

uqur9ein s6r €t6n6.l :

(A)

t'

n+1

lra

TI

2

TT

2

a2

u4

GAT 2023 / A 15
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P.T.O.

54. The area inside the circle r = 3a cos0 and

outside the cardioid r = a(1 + cosO) is :

(A)

(B)

(c)

(D)

rra2 sq. units

,n sq. units

rra sq. units

a2 sq. units

55. The radius of curvature at any point on the

curve rn: an cosn0 is :

(A)
a

n*l

ar
(B) n+1

an
(c)

(n + 1) rn-l

56. The volume of the region above .ry-plane

bounded by the paraboloid z = 12 + y2 and the

cylinder xz + f -- a2 is :

(A)

(D)

(B)

(c)

(D)

r

n+1

TT

2

1I

2

a2

ul



57. GoGa: $lp$$lg,h15,b 32 eeur errl sor
g6nq Cls n6urL- 6le6ir6usu Gluur4.u9leir

Glton$p Go$uquq uTuueneflein 8gto
oPuq:

(A) 48 sgr .eq

(B) 24 sgu .etr+

(c) 12 e5l[ sq
(D) 18 sglr €t+

ia

I
d0

Jsin0

'ii

I
0

x J.i"O ae er atn u p ein Lo $l u q5n.

6rarT6:

(A)

(c)

(D)

59. y2 = x3 +8 creinp orareno erfil d(g C2, o)

creinglu qeirafl u9 eil ar an 6no1 +[rb
er olgaeir.

1(A) :
b

(B) 6

(c) 0

(D) 8

0

(B)

i

5

TT

2

TI
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57 . The minimum value of total surface area of a

rectangular box, open at the top, having a

volume of 32 cubic feet is :

(A)

(B)

(c)

(D)

t18 sq. feet

24 sq. feet

12 sq. feet

18 sq. feet

58.

)
The value of I

)
0

de

ffi IX Jri.r0 d0 i. ,

0

(A)

(B)

(c)

(D)

59. The radius of curvature for the curve

i2: x3 +8 at (-2,0) is units.

1(A) .
b

(B) 6

(c) 0

(D) 8

TT

4

1T

3

1f

2

1T



60. !2:Aax 6r6inp u [6u 6D6nr.u p6l€tr S creinug
go9lur rn DDg rb p creinugt P ereingl u
qeiroflu9ldo erraDcnq +[6 (P ereinugl

V2=4ax -eill uSgoiror erGpgrLb
gguqeirafl) erafleir r9leineu qg 6
crLbofluaoui, anftfiar o2 Lonmrd ?

(A) sP

(B) (SD2

(c) (sP)3

(D) (sP)4

61. G ereinug l0 ors 6l Lou-r erainc afl ein

6l ug&aerilein et qu ueo r--u9leb e-eir6n (9o6

+Orb. c ereinugt riloro GlLou-r eroncoflein

a.L-ue$leir etrquuorrugla; ueiror (5o16

+O6. $ : G -+ G 6(:1=togror ereinE

euaoyu:E1Be uuLunel :

(A) S ereinugl 5lring&15 gdrpnargr, GLoeir

Genri$peb Lofgrjl Gluueb onpn
Gonri$peir gongr

(B) g ereinug GLoeb Gonri$pei: ersfal
(C) g ereinug 6leu..rar Lonpn Ge nri$pei:

+(grb
(D) <f ereinu5l Adngtng geinpnorgr

eteuo

52. U aeinug R - 6irr 8n a: ananu.r Lb +(96
d : R --+ R/U gn Clauar Longln Genrt$pei.r

ereinugt Q(a) =a+U V aeR 6r6itrg

o.rarqu:E6e uur-uneb, R/U creinugt :

(A) R - ein grt or: aleirur tb Lofg6 Gleuei:

Lonpn Gsnft$pa5lein ril Lbu 6.

(B)

(c)

(D)

@n 6u6D6fru[D c9i6u6)

gri ouoorur Lb ofgLb Gl+uebLonpn

Genrt$paSlein r-91 Lbu tb erebo
gri euanenu Lb Lofg6 guqeno
r9lLbu6 g6Lb.
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(D)

P.T.O.

48073
60. Let S be the focus of the parabola !2=4ax

and p is the radius of curvature at any point
P on it. Then p2 varies depends on which
values given below ?

(A)

(B)

(c)

(D)

SP

(SP)2

(SP)3

(SP)1

0 is not onto

$ is a homomorphism

a ring and is a homomorphic image of
R.

not a ring.

a ring and is not a homomorphic image

of R.

a ring and is a isomorphic image of R.

67. Let G be the group of positive real numbers

under multiplication and C be ttre group of
all real numbers under addition. Define

$ : G -+ C Uy 41r; = togror then :

(A) $ is 1 - 1, onto and a homomorphism

(B)

(c)

(D) $isnotl-1

52. If U is an ideal of the ring R, there is a

homomorphism $ : R -+ R/U given by

d(a)=a+u V aeR then R/U is:

(A)

(B)

(c)



63. I ereinug or:anenu: Lb R -ein Srieuaoenut.b

eroflar:

(A) R urflonpg uainqanr--u.rg1 =+ R/I
u rfl onf g uerrqanuu.rgt

(B) R/I urflonpE uarrqeor-u.rgr + R

ulflon$g u amrq or r-u.rgt

(C) R/IBO euarfl o guq ClsnainL-919

orororu:6 + R eO eroenfl e-guq
Cls nainr.- eu ororur Lb

(D) R/I gO erain 4qyrire Lb = R gg craiur

etrJrircLb

64. sflurn6r *'foop Gpri$Clp@Bsoqd :

(A) gei.rCla.rn19 Gleu:ebongrn Genrippg1Lb

guqorLounlg6.

(B) gqg GlcuebLonpnGsnt$pefu 1-1qe
. $<fppnoil, $tgppnoil Lou@GLo

teg {o} glgrb
(C) gO erain e1[riis$$1ein 61euelonpnB

Genn$po5lein Spnar r9l6uLb gg
crain e17rfuoLb 9196.

(D) Gl+u:aronprn Genf$pa5lein 8p gO
eor$$riir r9lLbuLb gg esn6 q19Lb.

65. eflurnor *'forp Gpneq 6le uro :

s6D6nF,gJ ararr errlrfusgD,b gCU

aorub g1grb.

Z erdnugl gi crain gtrrirsLb qornar
gf sorLb etala-r.

goqg eraineoflein arorenu: Lb gqg sen6

sg6
Z aranugt eO 6rain etTrfuaLb oflgLb
eanLb ggLb.

(A)

(B)

(c)

(D)
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(D) Z is an Integral domain and a field.

53. Let R be a ring and I an ideal of R then:

(A) R is commutative + R/ I is commutative

(B) R/I is commutative = R is commutative

(C) R/I is a ring with identity + R is a ring
with identity

(D) R/I is an integral domain + R is an

integral domain

54, Choose the correct statement :

(A) Every homomorphism is an

isomorphism.

(B) A homomorphism is 1 - 1 iff its kernel

is {0).

(C) A homomorphic image of an integral

domain is an integral domain.

(D) Homomorphic image of a field is a field.

65. Choose the correct statement :

(A) Every tntegal domain is a field.

(B) Z is an Integral domain but not a field.

(C) The ring of integers is a field.



66. An B(D n lgfluS@earn6un6n B(g +L6r)
ga;6 oflgLb Sn @(D n 1g$1uS@eonneunan
gg eLo&Cri garLb crafleil An 4trEJ

Lg u q56D6nu 6l uf flgrigLb.

(A)

(B)

(c)
2

n
,

n!

2

(n - 1)!

n-1
(D)

2

67. v3(R) -6, (1,4, -2), (a, 1, 3) ropgrb
(-4, 11.,5) ereingr $lore u: eins eir Gprflueir

6n[rp6D6! craf]o.r a -ein Lo$uq

+o6.
(A) -2
(B) 2

(c) -1
(D) 1

58. (a,2, -3), (2, s, t) Lo[gLb (-1, 1, a) 46lu..r
grdTg $eoeu:aineoir, Vs(R) - 6i)

€tq86[TLor6 g 6D [DCl6inpg eraifleir a - ein

LoSluq

(A) 0

(B) 1

(c) 2

(D) 3

+(96

GAT 2023 I A 19 P.T.O.

66. If An is an altemating group of n symbols and

S,., is a symmehic group of n symbols, then

An contains elements.

(A)

(c)
(.,-1

2

n
2

n!

2
(B)

(D)
n-1

2

67. In V3(R), the vectors (1,4, -2), (a, 1, 3) and

(-4,11,5) are linearly dependent. Then the

value of a is :

(A) -2
(B) 2

(c) -1
(D) 1

68. If the three vectors (a, 2, -3), (2,5, 1) and

(-1, "1, 4) form a basis for V.(R), then the

value of a is :

(A) 0

(B) 1

(c) 2

(D) 3



(A)

(B)

(c)

(D)

70. (2, +) -cn o puq -1 -ein euiilons:

(A) 1

(B) 2

(c) s

(D) grrla9kbon

77 Vae R, a2=a crafleb do6nuJLb R

eror erao p6cu u @61 grgt.

(A) g4&aflrauein araronu.'rLb

(B) gaflurein olonerru..r6

(C) erain er[rfucLb

(D) 6,r(gpp6f eua'roru.:Lb

72. dim V = m oaflefu dim Hom (V, F) = ?

FF
(A) m2

(B) m

(C) m-1
(D) m+1

I
a

?
a

a

!
a
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69. The set of all positive rational number forms

an abelian group under the operation *.

Define a . b = ab 
. The inverse of an element

2

a1s:

(A)

(B)

(c)

(D)

70. The order of an element - 1 in (2, + ) is :

(A) 1

(B) 2

(c) s

(D) Inlinite

77. lf a2 = a Va€ R then the ring R is called a

1
a

Z
a

a

!
a

(A)

(B)

(c)

(D)

Euclidean ring

Boolean ring

Integral domain

Division ring

72. If dim V = m then dim Hom (V, F) is :

FF
(A) m2

(B) m

(C) m-1

(D) m+1

69. Gleur6$l - -.brBD r6lore er9ldlpgrg
eranrsoflein earrLb gqg etGler5luein (goong

etanodletrpgl. a*b=f .* **,r-
urmrrisuu(Adlmsr. umuu a -ein Gmftronmt:



73. G eretrusr ad-bc+0 cr eingr
a

c

b

cl

ou qe8 gt eiren 2x2 elemflcoh Clsnainl
G1u19&earro Clungpgr g1g lgeuLb, @ruqg
a, b, c, d creinuor Lor@ j -ein grqg eraineeir

erafletu O(G) 

- 

:

(A) 36

(B) 48

(c) 32

(D) 26

74. EGg zeiren *'fgsofleir 6rpp g6i,rg
Glor&r-ri 6lerofroru.r 19fld;19b z

(A) R u9leir u8pnor R+

(B) Q u9lein u8pnor Z

(C) R u9lein u8pnar Q(:)

(D) Zrufl& 8pnrlr Z

75. Wr. W, ereinuao6! gO gr+qg urflonmrLb
1161u1g&e eb Glo.roflu9lein zoirGlor oflcoir

erafleb:

(A)

(B) (w1 +W2)1 :wf'wj

w;(wr+wJa=wi^

=wfuwj(c) ( n wz)I
I

_t

(D) (wf 
^ wj): wf n wj

GAT 20231 A 21

(D) (wf ^ wj)= wf n wj

P.T.O.

73. LetGbethegroupof all2x2matri*r [" :l[. dJ

where ad-bc*0 and a, b, c, d are integer

modula 3 relative to matrix multiplication.
then O(G) is :

(A) 36

(B) 48

(c) 32

(D) 26

74. From the following statement which one

represent vector space ?

(A) R+ over R

(B) Z over Q

(C) Q(:) over R

(D) Z over Z,

75. Let W, and W, be sub spaces of a finite
dimensional inner product space then :

(A)

(B)

(c) (wt' ., w2)r = w| u wi

(wr+wi]:wlowj

(wr + wJa: w| u wj



76. f(x):az (0<r<1) oSgLb gei.rGler.rnqg

ne z + -6gLb o" = {0, :, :, , :}t n n nJ

crainugt [0, 1] -dn g19 uehr-glflerfloror

erofleil, ,l$ L[;on] -ein osuunangr :

(A) 0

(B) 1

(c)

(D)

7

3

2

3

77
xg,.(r)= ri',, (0.: < co), erafleb,

{g" (r)}I = r ereingr gLgrfu goltlerreu:nangJ :

(A) [0, oo) -eb 0 -6qg Cyns egm1gd
(B) [0, o) -eir 1 -d1g i9ryns egrugr.b

1

(C) [0, co) -eb i -ri;g 87ns e19'E19b

(D) er9llflqLb

78 ,:{;,i T } **. ,-*
rfuGlug E5! crei;ora; LofE6 r.6&89 Goei;

crooro qdluarSflein o$luqrioeir :

1(A) 7 LofgLb t

(B)

.l

t LofpLb 7

(c) o lnEe6 I
(Dl 0 Lorilrnr6 1

GAT 2023 /A

76. lf. f (x)=72 (0<r<1) and for each nez+,

0
1,2
nn

n
n is a suhdivision of

[0, 1], then the value of nlim 
L[f ; on] is '

(A) 0

(B) 1

(c)

(D)

xIf gn1x1 = 
1 + .* (0 . r . co ), then the

sequence {g"(x)}i=, is :

(A) Converges uniformly to 0 on [0, oo )

(B) Converges unilormly to 1 on [0, oo )

(C) Converges uniformly to ] on 10, -;

(D) Diverges

1

3

2

5

77.

" ,:{1,i, 2n

2"
values of g.l.b. and l.u.b. of B are :

1(A) 7 and 1

"l

(B) 1 and 7

1.(C) 0 and ,

I
78 Then the

22

(D) 0 and 1



79

(B) 0

(c) ."

(D) %

80. Egle ainr gqgraqgarlfloeugla; 12

e-guq 615t ?

.. 3n2 -blrm ------i- -6r toaluurlalgi :
n-r@ snz + 4

(A) %

- 6[T

(A)
"6

1

(B) {J;};=1

(c) {t-rl"}

(D)

eu flore 6rafur@ e-6)Lur e(D snpnrarn
arooe rhGle q9 *Loeinunr-rgein gtanerr}

+LoeinunL-qein $neqacir c t .,/[ erafleir

erpein flquqE eniurorgl

(A) c, eu cos(]p-: + c2)

(B) c., eu cosh(Jp r + c2)

(C) e"' (c1 cos./p= : + c2 sin./p-:)

(D) eo' (c1 cosJp- : - c2 sinJp- -r)

I
n In

81.

GAT 2023 / A 23

(D) e* (c1 cosJp- : - c2 sinJp :)

P.T.O.

79. The value of lim
3n2 -b
-.;- 15 :5n'+4

(A) %
(B) 0

(c) ""

(D) %

80. Which of the following sequence is an

element of /2 ?

(A) ./fi n=1

I

(B) {J;};=1

(c) {t-rl"}

(D)

81. If the roots of the auxiliary equation for a

second order ordinary differential equation

are q. 1 lp- then the complementary

function (C.F.) is

(A) c, e"r cos(./p-: + c2)

(B) c, e"'cosh(./p-: + c2)

(C) e* (c1 cos.,/p r + c2 sinJB :)

1
n In



82. l" + 2y' - 3y = sint 6r6i1p 6! 6DgE&Gl€;(,

6[D6inunLq6in a)nu6)n6iu p /OLDnopl'Dn6rgl

(A) t-(y(t)): (s-r) (s+:) (s2+r)

I

(B) t-(y(t))= (,2-r) 1,+si (,2+r)

1

I

(c) t-(y(t)) = ('-t) (s+3) (s+1)

i
(D) t-(y(t))= (s2 -r) (s+a) (s-r)

83. +Slugld anou..r$peoen6 Glenanr Glungr

olr..oru orurr s61fl 6in Clpng$u9lanneir

,61*,ipd Gl+u.ruuu@Lb uqg$ oroletGlsqg
&ID6TTU IILIT66TSI

(A) ,+9I=o
d,r

(B) ti + -t
dy

dr

d.y

tlr

(A)

(B)

(c)

(D)

u r6u6D6nu l.D

lrelgeir
el eu ftou eo 7

pqg66l

(C) ir+y

0

0

(D) *+r+r4r=o" "da

84. A(D ugd arorsriGloqg eLoeinunurqein

gg6tr,rop $rteunorgt etpp u19o
arororiGle q9 e oeinu nlrqein (p(gorop
$fo9lanneir lqfl u r-91 ru u @ Lb penrieafl eir

Glpng$lu9leir -gri; 19flig6.
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82. The Laplace transform of the differential
equation r7'* 2r7'- 3y = 5i11 ig

(A) L(y(t))= (s-r) (s+3) (s2+r)
I

I

(B) t-(y(t))= (,2 -r) 1,+ay (,2 +r)

I
(c) t-(y(t))= (s-1) (s+3) (s+1)

1

(D) t-(y(t))= (s2_r) (s+:) (s_r)

83. A differential equation satisfied by the family
of concentric circles whose centre at (0, 0) is

(A)
.lutr-+i:0
tl-r

(B) ,+r9x=o
"dt

,+r9=o' d_r
(c)

(D) x+v+y dy

tlr

84. The singular solution of a partial differential

equation represents the of the

family of surfaces represented by the complete

solution of that partial differential equation.

0

(A)

(B)

(c)

(D)

Parabola

Involute

Evolute

Envelope



E5. y2+22=7, x+y:2 6uUSluJn5 GleelgLb

ropEb 4yzp+l+ZY=g eo6iru rL-6Du

6l-puq Gleu:qLb uTuuoreflein er-oeinu n@

6T66TU5t

(A) yz+22+x+z+3=0

(B) y2+22+x2+y+z:o

(C) 1f +22+x+z-3=o

(D\ x2+y2+22-zty:0

tt6

ItP 
dx el,ng Glpnorsu5r--raein Lopuq

(A)

(B)

(c)

(D)

r/3 t

r/4 t

rr/2 t

r/5 t

87. z-e,ias ep$AurnGB Glsnainr-- 6ro6Drrb

et ppdl uyeuerlleir ulgp a.rors661sq9
+Loeinu n@

dz dz
(B) ,ao =v'rn

(c)

(D) v

dz

a.v(A)
dz

-dV
.r

0z

a'

0z
1
dtl

v .I

"1

dz

dy

dz

-dV

GAT 2023 / A 25

(D)

P.T.O.

85. The equation of surface satisfying
4YzP+q+ 2Y:0 and Passing through
y2 + z2 =1, x+y=2 is

(A)

(B)

(c)

(D)

y2+22+x+z+3:o

y2+22+x2+y+z:o

y2+zz+t+z-3=o

x2+y2+22-z+y=O

86. The value of
rsi n'tr't,!a'

t)

87. The Partial Differential Equations of all
surfaces of revolution having z-axis as the axis

of rotation.

(A)

(B)

(c)

(D)

(A)

(B)

(c)

rr/3 t

rr /4 t

r/2 t

n/5 t

0z.-
E

dz

ap

0z

a,

.dz
aV

dz---
dx

dz.-
dq

dz

ay

.dz
Ay

_rv

-r

rv

"1',v

v

dr is 

-.



(A)

(B)

(c) %,8:'
(D) G

89. z:f (x+ t) +g (r-t) ereinp eoeinunrrq
dlcOpgr crGp&ore enriolu $ri6lur Op15
6laruBsu Glug6 ug,$l o.rors66lsqgri
sLo6runLn6figl

(A) r*t=0
(B) P=q

(C) r-t=0
(D) p +q=0

90 Spsaini- enriqsofleir 91air@ 516in@
Clpnurt*Eunor enriq etara,lnpg1

I0

0

" = /r, a:r

B=%

)/
/3pI

(A) /(9=t sin1, t*0 loEgllrb f (o):1,

1_ -, -1 _@eir

(B) fttl=|'^f, t*o rDEu6 f(o\=1,

1- co , co ) -Seb

(C) /(t):e-t, 1- o, o) -eir

(D) /(t)=+,t+o .o6Errb f(o)=1,

1_ o, o) _$tei.r

GAT 2023 / A 26

88. The equation

(ary3 +ycosz) dx+ (t\2 +psin ) dy:O i.
exact if

(A)

(c) %,8=,

"= f, o:t

B=%(B) I(I

(D) "=1,9: %

89. The partial differential equation obtained
after eliminating arbitrary functions from
z=/(:+t) +g(r-t) is:

(A)

(B)

(c)

(D)

r*t=0

P:q
r-t=0

P+q:0

90. The function which is not piecewise
continuous among the following is

1(A) /(0=t sin:, t*0 and,f(0) =1 over

(- -, -)

(B) /ttl=|'^|, t*0 and.f(0):1over

(- *, -)

(C) /(t)=e-tover (- o, o)

(D) /(t)= +, t + o and / (o):1 on

(- -, t)

88. (cry3+ycos:) dt+ (x2y2 + psin:) dy=6
erainp *oeinun@ Glung$pons Sg&e



91. P LopgLb Q gdluorro : - ein enriqeorne

Lot_@6 $l19&orsu91eb, **o':*,.
ereingl orrore ri;61sq96 etoainunG etdluu
u (A orsr
(A) Glogeinui eoeinun@

(B) Gluoiuoueb eroeinun@

(C) 61ots7nein$ *oeinun@

(D) 6luriGlannerSl +ueinun@

92. te-3t cost dt -ein o$uq

(A)

(B)

(c)

(D)

J
0

3

13

8

25

1.

25

2

25

1

93. 8Gp 61sn@tssuur-r-6o6u5gm J -e

onrlarnciu Gprtong o roLonfpb etaleunp

e nriq ergt ?

0,t=2
t,t + 2

(A) f (t) =

(B) f$):

(c) f (t):

5, t:1
2, t=6
t, t * 1.,6

t, t+6
0, t:6

(D) f(t) =
et, t * 5,8
6, t:5
0, t:8

GAT 2023 /A 27

(D) f (t) =

P.T.O.

9t. The differential equation * *O, : *" ,

where P and Q are functions of r on.ly known

as

(A)

(B)

(c)
(D)

Legendre's equation

Bessel's equation

Lagrange's equation

Bernoulli's equation

92. The value of te-3t cost dt is
0

(A)

(c)

(D)

93. Which of the following is not an inverse

1

Laplace transform of 2 ?

j

J

13

8

25

1

25

2

25

(B)

(A) /(0 =
0, t:2
t,t + 2

(B) fo=
5, t=1
2, t=6
t, I + -1,6

(c) .f (t):
t, t+5
0, t:6

t + 5,8
t=5
t=8

e

6

0



94

96.

(A)

(B)

(c)

(D)

0

1

-7
1T

tpeainra.rSg eh Gl u nqg$proSgr +Loein-

un@ erg ?

(A) (cos.r cosy - cotr) dr - sinr siny dy: 0

(B) 3x(xy -z)dx + (x3 +2y)dy =0

(C) ydx + (x + x3yz)d,y:O

(D) 2xydx+(x2+3y\ay:o

95.
J

(sin 3t) 6 dt 6r&p Glpnara-TTt- -2

uSurgein Lo$uq

/7 sinas
ts(s) = v; 

- 
6r6r6ql.o l.Dp0trD

Jf 1 for lrl < a

0 forlrl >a>0 6ral6{6 $CfPPnoio

2sint
J dt creinp Glpnansu9l uo5lein

0

o$lu u neurgt

t

(A)

(B)

(c)

(D)

rt//4

tt,//3

%
TT

GAT 2023 / A

1T

94. The equation which is not an exact equation

among the following is

(A) (cosr cosy - cotr) d: - sinr siny dy = Q

(B) 3x(xy -2)dx + (x3 + 2y\dy =o

(C) ydx + (x + x3y2)dy =O

(D) 2xydx + (x2 +3y21dy =g

95. The value of the integral

j (sin 3t) E tit is
Tr

t- -2

(A)

(B)

(c)

(D)

0

1

-1
'ft

2 sinas96. If F(s) : and
TTS

l7
rr,) = 

to

for lrl < a

forlrl>a>0

sintthen the value of the integral I dt is

0

1

t

equal to :

(A)

(B)

(c)

(D)

r//4

r//3

r//2

28



-+ -a -J -,97, F =:i -y j+zzk croins.

12 + yz + 1z - 112 = t .,r&D Geren$$tir r.69r

(B)

JJ 
n ' n as -ein Lo$uq +6rrgj :

S

6r
3

(A)

8rr-;-
-1

3

(c)

(D)
9t
3

e8. F"[/(r)] =F(s) oafleir F[/'(r)] -ein ro$)uq

+6drgt :

(A) is F(s)

(B) - ds F(s)

i(c) 
" 

F(r)

(D) F(s)
s

99.
I
j"
0

t ] * 
"-zt I + ti dt 6r6inp Glpnane

-, *t1-i *)i
1?
-r(2

(e - r)7 - l<"-' - rt7 +

(e+rti -!rc-'+rri+li2' 2

u9lr-erSlein o$luq gan5t :

(A) (e+1) i + +1) k

J

e

!'

1

,
1

,

-i1
l

2

(B) (e-1) i +

(c)

(D)

GAT 2023 / A 29 P.T.O.

97. The value of iF
,
n ds over the

S

sphere x2 +y2 + (z - t1z =1, where

JJ-t--)
F =xi -y j +22 k, is equalto:

7r
(B)

3

(c)

9rr
(D)

3

6rr
;-.,(A)

8rr-=
.1

98. If F,[/(r)] :F(s) then the value of r[/'(r)] is

equal to :

(A) is F(s)

(B) - is F(s)

i(c) i F(')

(D) F(s)
S

99, The value of the integral

tl *"-ztl +ti at isequalto:
I

F
0

(A) (e+1)i + 1"-2 +t1l -

(B) (e-1) i + 1"-2 + r;] +

(c)

1

2

1

2

1?
-r(2

1?
-k2

17
2

(e-r)7 -|<.-'-tl-i +

(D) (e + r)i - le-' +ty-i + li



1OO. f (x) = xz 6r6i,r ug (0, 2n) 6t6tD

$ar rGlaroflu9eb or.ranTulE6e u u L-L- enriq
erafleb .'.grfluel Lo nflaSl 'an'n*0 ergtLb
Clunqgg o$luq gang :

(A)
TN

(B)
II 2

(c)

(D)

101. , C : lzl:7 -ein o$luq :

(A) 7fl

(B)

(C) 2tri

(D)

.1

{

4

nTt

-4
;;z

$
C

dz

z1z2 + +1

ri
2

T

4

to2. w=z2oeirpenir-9lein Eg, z=T **,
qeirofl u9lcil apf 6Ii GsnamLb

(A)

(B)

(c)

(D)

fr
2

1r

3

i
1T

GAT 2023 / A

100. Let/(:)=:2 be the function defined on the

interval (0, 2tr). Then the Fourier Series

constant 'an' for n+0 is equal to :

4

(B)

(c)

(D)

(A)

(c)

n

4
2

4

n1T

-4----,
ftT-

101. The value of
rdz
!A*,C: lzl=1 L '

102. The angle of rotation at the point , = +
under the mapping w : z2 ts

(A) ni

Ti
(B) T
(C) 2r.i

ri(D) 
4

(B)

TT

2

TI
;J

?
4

TT

30

(D)



e-
103. f(z) einp e niu norgl :

(A) gG[ gO Clgruqu qehafl z=0 -aro.r

Glenai.nrq19&Olj:

(B) $rlaln@ Spuqu qeiraflseh z=0
oflgLb z= o"seoenB 6lsnain+(g61gti>

(C) $fait@ Clgruqu qeiraflaeh z:0
rofgd z= - oo -G6D6n{h Cle nainqgd
grb

(D) greing Slgruqu qeiraflseh z = 0, z = -
LoSErb z: - .. -56D6n Clsnainrq1g&

gLb

n!

n'104. I ereingr et@619$ Clpnrrflein
t1

g(Er6r66l) +[rD :

(A) e

1
G)

e

(c) @

(D) 1

tos. lzl-Z:1+2i -B g,fp$ 61eu:q6 z-ein

o$uq :

(A)

(B)

(c)

(D)

? *zt
2

1+i

1*i

3

2

GAT 2023 / A 3'l

3.
-t2

P.T.O.

ze
103. The tunction /(z) has :

z

(A) only one singular point z :0

(B) two singular points z=0 and z: o

(C) two singular points z=0 and z= - -

(D) three singular points z = 0, z: a and

104. The radius of convergence of the power series

I n
IS

(A) "
1

(B)
e

(c) 6

(D) 1

105. The value of Z which satisfies lZl - Z = 1 + 2i

is:

n!

nn

(A)

(B)

(c)

(D)

1*zt
2

1+i

1-Fi



106. Z=21 6tdrp L{6ir6rflugl6 Z-dt AO
sO6Op 6pnr--t ger9lqd erafkn lzl<lz,i
6r6irT.D Stepp or ur-$purq6b etpp
GlpnL-rJnor51 :

(A) Cgo9lul6
(B) lgerSlu:ngr

(C) p@flp51,i <geflqLb

(D) 87ne& ga9lqLb

107. u = e-vsint eranp Saneti cnrianu GlLo u.t

u15$1u:nats Glonarrr uglgoorp& enf q
6r6[ru5l :

(A) e-9(sinr-i cosr)

(B) e -'(siny - cosy)

(C) e-Y(sinr+i cosr)

(D) e-9(cosr-sinr)

108. gqg Gonri$pe! eoGonanr Genri$ponsorlLb,

@mrrirsn Ge ni$pone al Lb e-siror
enriu nargl :

(A) w=z+a
(B) ;

(c)

(D)

1
z

kz

lO9. z=0 6(er-lp q eirafl u9lei.r

sntLgl6in ertie Lonangt :

,"%

ni//3
7//6

- 7.//6

,2" 6T 6TI M
1,/',/z

(A)

(B)

(c)

(D)

GAT 2023 / A 32

106, If a power series in Z is convergent at Z:Zt
then in the circular open disc lZl<lZrl, it is :

(A)

(B)

(c)

(D)

convergent

not convergent

absolutely convergent

uniformly convergent

107. If u: e lsinr is harmonic, the analytic
function having u as its real part is :

(A)

(B)

(c)

(D)

e-/(sinx-i cos:)

e-r(siny-cosy)

e-Y(siru + i cosr)

e-v(cosr-sin:)

108. A mapping which is isogonal but not
conformal is :

(A) w=z+a
(B) 

'
(c)

(D)

109. The residue of ,'.). 
^tthe 

point z = 0 is :

(A) "%
(B) '%
(c) %

(D) -%

I
z

kz



710. lz-2-il:3 -ein orou:tb roEgtj: +[rD
goenpGu:

(A) 2+L3
(B) 2-i,3
(c) -2+i,3
(D) -2-i, -3

111. snnq
1 - sinzt\z)=-- - 6U1 z=0 er anD

Sig6rlp$ldtr auflors :

(A) s

(B) 0

(c) 1

(D) 3

112. una$luein crite$Gpp9$$drurq 
J71r1 

az

C

-p(5 sr.orD :

(A) "-i )Res {f(z);zty
,=r

n

tl

i:1

(B) 2ni lRes {f(z);zty
,=1

(C) 2rri ) Res {f (z); rty

I

(A) 1

(B) 2

(c) 3

(D) 0

GAT 2023 I A 33 P.T.O.

110. Thc centre and radius of z-2-il=3 arc

(A)

(B)

(c)
(D)

2+i,3
2-i,3
-2+i,3
-2-i, -3

111. The order of the pole z=0 of the function

p1:1:ff is.
(A) s

(B) 0

(c) 1.

(D) 3

7T2. By Cauchy's residue theorem,

equal to :

(A) ,ni f Res {f(z\;zt1
n

i=l

ll

(B) 2,ni ) Res lf (z);zt1

i:1

(c) 2nl )Res {f(z);rt1
I:1

(D) ni lnes lfQ);zty
i:1

113. The value of the constant 'a' so that
n(x, Y)=axz-Y2 +xY is harmonic :

(A) 1

(B) 2

(c) 3

(D) 0

(D) "r )Res {f(r);rty
j= l

113. n(r, y):ax2-y2+xy crotrugt Slore&
snftuns {q6Dlotu 'a' onflo5lu5lein opuq

lf @) a""
C



774. -ot z-q smorggl rDSluq

1s(gii(grb Z -dn er9liflornts6

7 - 2(z -1) + 3(z - 7)2 - 4Q - 7)3 + ....
Glungggr6.

(A) l"l=t
(B) lrl . r
(c) lz-1.1< 1.

(D) l,l, t

.3 -'r115. f(z) = fi-ein gg3g$urareeh

(A) 1, -1 + iJ5, -1 - i,.6
22

(B) 1.,0, -7

(c) 7
1-iJ5 1+iJ5

2 2

(D) 1,4, -a

116. g(E a'Lbr-9lein ruyd aqpein et+uug$l
+rp$p15 4 Lorrtu1gsqgtb opgLb et+u
u6$l er: uu$$1ein af porefteb Glpnrudli;
Cls nafurrqg$p nei: er pein p oro$peinor o
Gle ueiru@Lb qeirofl +(96
(A)

(B)

(c) %
(D) r

rrl

%

GAT 2023 / A 34

1
114. The expansion of ., as'z'

7-2(z-7\+3 (z-1)2-4(z-1)3+ .... is valid

for a1l z in

(A)

(B)

(c)

(D)

l"l:t
lrl.7
lz-11 < 7

l"l, 7

-3 _,
115. The zeros of f(z) = :v---: are

z- +1.

ri.

2 2

(B) 1,0, -7

(c) -t 1-iJ5 1+iJ5

(A) 1

2

(D) 7,a, -^

-1+iJ5 -1-iJ5

1

116. A cone whose height is equal to four times

the radius of its base is hung from a point in
the circumference of its base. Then the
position of equilibrium :

(B) %

(c) %
(D) r

(A) %

I



717. g1g 6..<g qairafl 10 m/sec pane

Geuo$$ld $u:nrdl Glenain+(E661p5.

erGp Ger.re$peb $orc&g 30" enur6r9l6i)

Stumdl6 Glonarrqg&gLb Gung par+
Gore$$letu er!u@Lb ronfpLb
m/sec ggLb.
(A) 3.-176

(B) 5.776

(c) 4.776

(D) 6.776

118. tr 6191olnrqsoflob $GTnuuLb @eironp
porou9lg6 ofg6 t, oflarnrqaofleir

$GqnL-rrjl 619,rtfg,b GlunqggLb 'a' r-6uuri

ersarLb Glonainu gn g1i$loror gg
ooflpein $g916 Glunqggr $Gynuu$$ldn
GeuoLb gs Sg6qg6.

(A)
at1t2

m/ sec
ttz - tz2

at1
m/sec

(B) l )
t.r -t2tl

al t22 )
(c) m/sec

tt tz

2 2

(D)
t2

m/sec
at1t2

-t1

t1
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U7. A point is moving with a velocity of
10 m/sec and at a subsequent instant it is
moving at the same rate in a direction inclined

at 30" to the former direction. Then the

change of velocity is m/sec

(A)

(B)

(c)
(D)

3..t76

5.776

4.176

6.1.76

118. A man can swim directly across a river of

width 'a' metres in t, seconds (no current)

and when there is curent in t2 seconds. Then

the speed of the current is

m/sec
(A)

att
m/sec

(B) t'r2 ' tz2t2

2 2tr t
(c)

(A)

(B)

(c)

(D)

m,/sec
tr tz

2 )
(D)

-t2 m/sec
at1t2

119. Four forces equal to P,2P,3P and 4P are

respectively, acting along the four sides of

square ABCD taken in order then the

magnitude of the resultant force :

t1

2,r2P

4,r2P

J-zp

5J-2P

119. pneing or9lorss6h P, 2P, 3P oSE6 aP

Soreuooir g)6Dpcur ABCD ereingr

sgJ[pSdr pnd,r(5 u65rireafl ein o.r gflGu.r

Glsur 6b u LL-nal g 6'r E0 dtr er9l orec6rfl 6irl

o0anororl €l6n6q :

(A) 2J-zP

(B) 4J-2P

(c) .fzp
(D) 6.f2P

atttZ
f . .

Vtr' - tz'



120. 9q 6t<Or.bq uggr 0.6a r-B urTgSe6]69g1
pr6rr6 $qg6q$psutl<in u6gt 6r9lg$gt
6ai,r06 0.36 m e-u:sg$Pg er1196qdlpgr.
glp6I16)
snains.

(A) 1

(B) 0.75

(c) 0.s0

(D) o.2s

etp6i,r r-Br$ltiGleq4anauB

erafl ei-r

rDpE6 C g19

721. re d2?. -r d?lr x 
-dt= 

r x -- +Cr d.( dt

.,-r dru t -eh opuq +619l : (6acg

-) ^ 
--, -+ ^-+r=5t'I+tl-trk

onfler5lu-,rngLb)

(A) zt3-i +zstal +

(B) zt3-i +Nta-i -st2i

(c) -2t37+stal-st27

(D) -2137- zstal -st2i

122. i =(2xy + 
"3)i 

+ rz-i +trr2i ;tdtrq

erftq 96 enuq floro e6lou s6nrb 6rdfl6b
g -dn o$uq +6rgt :

(A) x)+#z+C
(B) tyz+x3z+C

(C) x)+n3+C
(D) xy2 + xz3 + C

k5t-
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120. A steel ball is let fall through a height of
0.64 m on a plate of steel. The height though
which it rebounds is 0.36 m. Calculate the
coefficient of restitution.

(A)

(B)

(c)

(D)

1

0.75

0.50

0.25

tzt. tf r) d2? . -+ d?lr x *dt: r x -:' *C, then theJ drz dt

value of
, dr

dt
(Wherels

?=st'?* tl - fi and C is a constant)

(B) zfl +zsta
-+
k

(A) zt3i +xtn--l +stzi

25l

(c) -zt'7*st'l-st'7
(D) -zt'i- zstol -st2i

122. tt i:(rrv +,')i +*'-| +2,"2i is a

congervative vector field, then the value of $
is equal to :

(Al x2y + x3z+C

(B) xyz+x3z+C

(C) xzy + xz3 + C

(D) xyz + xz3 + C



rzs. i1,y .utnp Glorriuri e n rir9lein Lo nflerll

$lore d;e non Gporeu u nang Lb

Gu nglLo nargt Lonan $lu:$u:neng :

tommtLD

(A) i.9f =o
dt

i,4f=o
dt

(B)

(c) V =0

(D) o? 
=o

dt

124. C 6r6in ugt (gD r+ uJ arror6notor7 creofl a.r,

(A) r

(B) 12

(c)

(D)

--, -) ._-' J
125. F =zxyi +yz" j +xzk Lopub x=0,

a=0, z:0, x:2, y=1, z=3 erqrD

peirrireorneb etaouiuru- 66I el6fia.l V

a-Ara, ffjv i dV -ein oguunorgr:
V

(A) 2e

(B) 30

(c) 31

(D) 32

$? 'a? -ein ogluq s6rrgr :

c

1
r

0
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123. Necessary and sufficient condition for the

vector V(t) to have a constant direction is :

(A) i *=,

(B) i,41=o
dt

(c)

(D)

0

o? 
=o

dt

124. lf C is a closed curve, *,"r, $? ' d? i, 
"qr"l

C

to:

(A) '
(B) 12

(c)

(D)

t2s. rf. i :uri +y"z-l +rrT and v i1

bounded by the Planes a=9, Y:9, 7:d,
t:2, y=7, z:3 then the value oJ

lfiv.i av isequatto:

(A) 2e

(B) 30

(c) 31

(D) 32

1
r

0

37



126. (0, 2rr) cr&rp Sarr-Gleuafl u51eb,

/zr - -r\t_t\z)
2 )

72 I 1--7 COSnX
n-

erefl eb,

i 1
)n-

ein oC)uunarar :

(A)

(B)

iT

72

TT

tl

1i

6
(c)

L27 ' f(x):v sinr ereinp enftq, 0 < x < 2rr eranrp

@ or uGlo.r ofl u9l eb ou or q u:E ri.E u u L Lgt
erafleir, .'"grflu..rri ronfla5l ar-<in o$uunarg :

(A) -2
(B) 2

(c) 1

' (D) -1

128. f@)=
1, lrl <a
0, l:l>a>0

616irIp snfiLql6irr,

.'.r-rrflu ri urm Lo nril m66lein oC)uunarsr r

_2

4
(D)
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(D)

l.r,t. r (n -')' : d + i a..,..,,
\2)"122.n2 n= I

in the

interval (0, 2n), then the value of T 1

?ls
n

equal to :

(A)
12

2

(B)
1i

(D)

127. lf f (x):x sinr is defined in the interval
0 < r < 2n, then the value of the Fourier
constant ao is equal to :

(A) -2
(B) 2

(c) 1

(D) -1

128. The Fourier transform of f(x) for

tl

ll

TT

6

iT

l

f(r): 7, lxl <a
0, l:l > a>0

is equal to :

(A)

(B)

(c)

2 sin as

Trs

1T sln as

2s
2 sin s

TS

Tr sln s

2s

/7 sin as(A) r/; ,
/i sin as(B) r/; ,
17 sin s(c) r/;;
/? sin s(D) r/Z;

(c)



-+ -)
129. Glar6r-riA LoSgLb GleuBL-ri B apeu$pgr

eraflar,axBcreinugt:
(A) arafl&afg

(B) &pa)ppgt

(C) auofl&cfg elebo ofELb &galpp5l
gebo.r

(D) arafl&afg Lo$ELb opeu$pgr

130. C ereinug1 y=0, x=7, y=x 6tdtp
Gsn@oonneu a:aogurEl6euuul-
go&Ge nmrLb erafleb,

!{w - *')a, + r2y dy 6r6irrp Glpnore
c
uSuraetn Lo$ u u nengt :

1(A) 
12

-1
(B)

(c)

(D)

1.2

72

-72

131. y14 : s\a ,:e R', :+0 is :

(A)

(B)

(c)

(D)

.r

x = 0 -eb Glpnuri*61u:nargt

r : 0 -eb Glpnr-ri}Suneurpebo

r:o - o-r oransu9r$priegt

.erenem&dlarr Lb Glsnr-riridl uin eurs.r

132. E;lsainu6upg6h crgt erfl u: nangt ?

(A) [0, :), 0 < t < 7, 10, t] -dr pp$ppdoo

(B) [0, :), 0 < x < 7, [0, t] -<il Slpppgt
(C) [0, r),0 < : < 1, R -oi, 6ppp$]
(D) (:, 11,0 < r < 1, R -d, Slppp5t
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-J
129. tf A and B are irrotational then A x B is:

(A)

(B)

(c)

Solenoidal

Irrotational

Neither solenoidal nor irrotational

(D) Both solenoidal and irrotational

130. If C is the Eiangle bounded by the lines y = 0,

x:1, y:x then the value of the integral

lt u - ,')a, + xzy dy is equal to :

c

1
(A)

(B)

(c)

(D)

(A)

(B)

(c)

(D)

"12

-1

131. f(r)=t*,reR',r+ois:

72

72

- 1.2

x

Continuous at r=0
Not continuous at r:0
Differentiable at r=0
Continuous everywhere

132. Which of the following is true ?

(A) [0. r), 0 < : < 1, is not open in [0, 1]

(B) [0, r), 0 < r < 1, is open in [0, 1]

(C) [0, r), 0 < r < 1, is open in R

(D) (r, 11,0 <.r < 1, is open in R



133. [0, rr] -eil /(r) = sinr -thsnen GTnoleiu

Gpepp$A C -ein Lo$luq :

(A)

(c)

(D)

(B)

i
1T

4

5

,

13a. Egleainu6,rpg6h ggrirenp 6lpnuri
ar iflore crgt ?

lsin n l'
/A) r n Jn=l

(B)
J "'lIFJ

(c) J:" I
I"!J

(D) {r- ,1" }i= ,

135. .r = 0 -en .f (x) =

o.rorau9 r--6*.rgu:p ne S1g&s :

(A) p<1

(B) P:1
(c) p>1

(D) P:o

"'"(i)'0,
r+0

x =0
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133. The value of c of Rolle's theorem forl(r) = sins

in [0, rr] :

(A)

(c)

(D)

134. Which of the following is not a convergent

sequence ?

(B)

n
6

Z

TI

3

1t

2

(A) {T}::,

(B)
i"''l
lFI

(c)
I:'1
IntJ

is differentiable

n=l

(D) {<- rl" }l=,

13s. /(r) =
ro ri"fl),

\.r,/
x+0

r =00

at:=0 iI :

(A) p<1

(B) p:1
(c) p>1

(D) P=o



135. EgleairL-or.rffleil erg R2 -eb $p$p earrLb?

(A) {(r, y) e R1 ax + by < c}

(B) {(r, y) e R2, ax +by >- cl

(C) {(x,y)eR1 a<.r<b}

(D) {(:, y)e R} a.t + by < c}

137. E$earrua.r[geir er$p
Glsnr-rildlurrirmsr ?

(A) f(x):*,0<x<1
1(B) f(*)=1,0<x<1x

(C) /(r)=a,a611
(D) f(x):x3,0<r<3

arrq S7 nen

138. M oeingr 6louifl& Glerroflu9ld, G, ofgLb G,

$ppp e-uomrrirceir erafleil. G, n G,
cretrusr :

(A) opEpsl
(B) g)quJgt

(C) SpppgJO etebo gorqurglLb era;ar

(D) 6ppp$,b ofgLb grqugr,b gCglb

139. enriq /(x) =
xsin(%),

6T66TU tfir:
ifr+0
if r = 00

(A) r=0 -oflei 6lpnuri&8u:neng garneb
r=0 - er9lcir euare u9lr_$psnpgt

(B) :=0 -o9let 61pnr-ri&61u:norgr r=0
-efki a.roreu9l l-$pBsgt

(C) r=0 -a9leir Clpnuri6dluflpgj LDIDgb

r = 0 -a9leb ororsu9l u$psnpgr

(D) r=0 -or9leb 6lpnL-t&Clu:Spg qorna:
: = 0 -o916 euonau9lr--$p&eg

41 P.T.O.

136. Which of the following is an open set in R2 ?

(A) ((:, y)e R2, ar + by< c|

(B) ((r, y)e R2, ai+by>cl
(C) {(r, y)e R2, a<r<b}
(D) l(r. y) e R1 ax +by < cl

137. Which of the following function
uniformly continuous ?

(A) f(x)=t2,0 < .r < 1

,l

(B) f(x)=',0<r<1
x

(C) /(r)=1,5 E P

(D) /(:)=r3,0 < rs3

is not

138. If Gl and G, are open subsets of the metric

space M, then G, n G, is :

(A)

(B)

(c)

(D)

Open

Closed

Neither open nor closed

Both open and closed

139. The function /(r) =
xstn(f),

IS
0

(A) Continuous at ::0 but not
dilferentiable at r=0

(B) Continuous at r:0 and differentiable
at:=0

(C) Not continuous at r=0 and not
differentiable at:=0

(D) Not continuous at r:0 but
differentiable at:=0

i x+0

if r :0

GAT 2023 / A



140. I:

II:

III:

(A)

(B)

(c)

(D)

cr$pGlarnqg Gsna$ Clpnr-ri

@6rpu.l6, 6rgnfu gb e-rGlpnrri
gD6Dg)6) ur Glsriainqg6gb.
cr$pGleu ng grfluebq Glpnr-rt

(popq6, egru196 e-uGlpnuri
(yD@p6DuJ Clsnainrqoa(gLb.

er$pGlo.r ng 6u tr rb Ll6D LUr Glpnri
(g6rpu.l6, eOrtr19,b zrGlpnr-i
gDaDgol ur Gsnainqg6qgb.
I Lopg Lb II Lor@Go e-einaoou..rnangl

I Lo[g Lb III ou@Go e-ei,norou:nang]

I, II ofprLb III gdu: ereoeor$5tGLo

e-ofror ou: neogl

III Lor@Go e-ed,neo ou.l neurgJ

147. 'm' creingr $lorp6le nainL- 919 u$gt'2m'
areinp porp Glsnarrr ofGlpnqg u$$lein

u69 Gprine Gron5ldleinp5l. gopril u$$dr

$oreu9lGoGu: 6rainun6 up56
Gl+ebdlprgr. gorneb $rainL-nd u$$1dn

$aneGoue Lb grpd "p6,in 6-,
'l?

Gore$$kir i ouri.rsngd e=i eraflei.r

GLonpgt6lgu r-9kin gopeil u$$aii Soro
Go.rc6 creinor ?

(A) V1 =3
(B) Yt=z
(c) vr:1
(D) Vr: o

1a2. 85lrisainL-sr.r$flefu gg grsoflein q,[
peneGeusb oggrb <5Er*g$ poleGeue6
sainufle .

(A) i - rdz

(B) i-io2
(c) i-i2o
(D) i-i2o
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i - i2g

140. I : Every cauchy sequence contains
convergent subsequence

II: Every monotone sequence contains

convergent subsequence

III Every bounded sequence contains
convergent subsequence

(A)

(B)

(c)

(A)

(B)

(c)
(D)

Vr:3
Y.t:2
vr=1
Vr=o

i-r0

i-i0
.. ,2r-r

I and II alone is true

I and Ill alone is true

A11 are true

(D) III alone is true

141. A ball of mass 'm' impinges on another of

mass '2m' which is moving in the same

direction as the first but with one-seventh of

3
its velocity. U e = 

4, what is the velocity of

first ball after impact ?

142. Identify the components of velocity of a

particle in the radial and transverse d ection.

(A)

(B)

(c)

(D)

2

2

0



143. arofl u $areu9lu:6a$$larneb $umL gb
gg grsafldrr er$sul-e $loreGorsrb
116/66l6rn+ Lopgrb gp6irr snoLb

1

sflennrqBg 5 +"u.rllb @q$pndr erpein

6n&c _ *(gLb

(A)
10

TT
tbLLn

1

10rr
(B) tbLLn

(c) LLT

(D)
1

-57r
r-6ulri

lal. @g slo o9l6Dss6h e-ainun&1gLb Gonarrrb

c -eil a9lorene$lein e1eno1 :

(A) 2P cos ct

(B) P2 cos2 o

(c) zP cos!

' ,-s

745.' u' $areGo:e$5tr-ein erflu.ruur-r gtoeir
uarrrnrilg6 GsnomLb'c' (6lanr-uns),
etuGungl uuarr GpyLb

+(9Lb.

(D)

u
(A)

(B)

(c)

(D)

P cos9
2

)
(t

u slna

2u sincr

u2 sin2c

SIII

29

g

g

g
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(D)

P.T.O.

143. If the maximum velocity of a particle moves

exactly in sample harmonic motion is

1 m/sec and its period is ] of the second,

then the Amplitude is :

10

TI
(A)

1

metre

(B)
1

1o1r 
metre

(c)

144. The magnitude of the resultant of two equal
forces inclined at an angle ct is :

(A) 2P cos cr

(B) P2 cos2 a.

(C) 2Pcos|

(D) P cos9
2

145. A particle is projected with velocity'u'making
an angle'o' with the horizontal, then the time
of flight is

mctre

L(D) - metre
)Tr

(A)

(B)

(c)

)
U SIIl (I

Ll sln(r

2u sinct

u2 sin2a

),t

s

u



146. 5l1q 5uu6l 12 kmph Geue$$leil 6prng
$areu9lg6, ofGlglng euueb 15 kmph

Geus$$etu orr-619 poreu9lg6
uumfl$g& Glonai.n@ Sgri6leingran.
erafl<b, gpeir suua5lein snft o9la',f61p0pctl

6rrainun6 suuaoa;i Glung$5t

6tCS,it15,b

(A)

(B)

(c)

(D)

28 km per hour

4 km per hour

25 km per hour

20 km per hour

147. 1.00 N Lofgr6 150 N et6n6q5an 6n6

GlsnerrL- orq orss6ir AO q cirafl orgilGu-r

gGr Gpr$$eil $unJ1gdlpgl. $niruflO
er9lanesqg&1g $lorr-Gu gon Ge nam6 a5'

crafleil, etpein er9loreneq o6lore

+(56
(A) 232 N

(B) 230 N

(c) 180 N

(D) 200 N

148.''h' e-u.rTqgoLb 'r' +topen gT(gDLb'a' et6Dtr

c-&8t Gcnarrb Glcnainu g(g 6laitrto
orr-r Gpri6a.6r-9lein er&a&qg Goeil

staDr.Dpp etpein $larroop 6CO"qp5lpoi,,
+(9tb.

Mr(A) 
10

3Mr
(B)

10

3M
(c)

10

3Mr2
(D)
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l0
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(D)
l0

146. One ship is sailing due east at the rate of
12 km per hour, and another ship is sailing

due north at the rate of 16 km per hour, then

the relative velocity of first ship with respect

to second is :

(A)

(B)

(c)

(D)

28 km per hour

4 km per hour

25 km per hour

20 km per hour

147. Two forces of magnitudes 100 N and 150 N

are acting simultaneously at a point. If the

angle between the forces is 45', then the

resultant force is:

(A)

(B)

(c)

(D)

232 N

230 N

180 N

200 N

148. The moment of inertia of a solid right circular

cone of height 'h' base radius 'r' and

semi-vertical angle 'c' about its axis is

Mr
(A)

10

3Mr
(B) l0

3M
(c)

10

3Mr2



149. g(Dar et&cs6rfla) gqgrndein
*Loeinu n@

6D ID IU

+o6.

(A)

(B)

(c)

4 *,: 91!
dy' h

d2u r 6(r)
--*U-=--l-j--.dy' hu

d2u 6(r)

dy' u'h

4 *,=- g+
dy' h'u'(D)

150. gqg egaSlorerr E$sain@ciraneuffl 6
oorp6 Glsnein@ $grigLb Z

(A) eoeleiralB Glsnainu 0O gpp
$ormr erloruaeir

(B) LonEltur-u €t6rrq6 GlsnainL- @q9

epp g6n6n er9loles6ir

(C) &rD €t 6rr6qd 6lsnamrr- 6lO
Lorguut-r- Sararr er9leoeeeir

(D) Longuulr- er eneq6 Glanainr $g
DnguuLL- @ararr o9loneaeir

151. (M/M/I): (oolFIFO) ereinp on$lrflu9lei;

eu nrqBoro ur nenrflein uuJgtE auqgoro or9pb

+6trgl:
(A) rr(1 - Po)

(B)

(c)

(D)

I
p

1
p

r(1 - Po)
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(D)

P.T.O.

(A)

(B)

(c)

d2u 6(r)

-+u=-l-:-ady' h

o'l*rr=_0(r)
dy' hu

d2 u d(r)
dy' u'h

d2u 6(r)

- 

+ir
dv2 

* 
h2u2

(D)

150. A couple consists of which of the following ?

(A) Two like parallel forces of same

magnitude

(B) Two like parallel forces of different
magnitude

(C) Two unlike parallel forces of same
magnitude

(D) Two unlike parallel forces of different
magnitude

151. In (M/M/I): (o/FIFO) model the effective

arrival rate of customers is :

(A) rr(1 - Po)

(B)

(c)

I
lL

1
l.r

r(1 - Po)

149. The equation of a central orbit in polar
co-ordinates is



152. r9l einau g6 or anar u r-91 einareb cesr&61 6i)

pein6 e-e$p u n6opu r6I{Dt :

16

11

(A) (1) --+ (2) -+ (6)

(B) (r)-+ (z) -+ (4)-+ (s)-r (0)

(c) (t) -+ (a) -+ (s) --+ (6)

(D) (r)+ (3) -+ (6)

+(9ro

153. e19 Glunlgeir pneh geirgriqg 50 efpLb

vbup6 61eu:u:uu@6lpg. e19 pnanend

516r Gpeoar 25. A19 grr$$dn
oLr-a,)r.DUr-.1 Cleoeq g. r00, orer$$1q96

19Lb Glaooq gri etar1g ey66lqguq8g gg
pneoorrilg g. 0.01 ufprnBlgarp $tebooar
Gluerfleb e(E 6lL-Lpppe neur G)unlgenr
pnrJ g6n6q c,refuan. 2

(A) 600 elolgseh

(B) 800 elolgooir

(C) 1000 elo6goeir

(D) 1200 s6l)(966h

8

I

GAT 2023 / A 46

(D) 1200 units

152. Critical path of the following network
problem is :

"t6

14

(A) (1) -+ (2) -r (6)

(B) (r)-+ (z)-+ (4) -+ (s)+ (0)

(c) (r) + (a) -+ (s) --+ (6)

(D) (r) -+ (3) -r (6)

153. An item is produced at the rate of 50 items

per day. The demand occurs at the rate of
25 items per day. If the set uP cost is
Rs. 100.00 and holding cost is Rs. 0.01 per

unit of item per day, then what is the

economic lot size for one run, if no shortage

is allowed ?

(A) 600 units

(B) 800 units

(C) 1000 units

tJ

8



154. dGp Glsn@BsuuL-@eiror n L-@ oo$1u-r

+1aufl $rioned16s6*'raug1 ereufleir

grrrisnTri B

81 82 B1

=grrrisnlri A

A1

A2

A3

I
-1

-2

62
;-7
4 T

155.

I -ein o$uq elanLoqLb @orrGleuofl

(A) [0, 4]

(B) [1, 3]

(c) r_1,21

(D) t0, 3l

919 Glpnaoeu6snr-dlu Glurrq uqggt
unftuueuf p nain Geueneuu9et Gl+oor9l@Lb

5n6DLb s[nslfl 30 $ldllrirseir G]snaurr
s@ri19 gfl u rlouei ereing sain@eirarnri.
gIolr ri r-6,916e uir -pp eu rflarsuglG6DGur

u19g erfl C1+u-rdlpnri. , rea9lliooflein orqgars
S Loarofl GprfLb 6lonainu g1g pnororBlq
+7nerfl 10 ga Glsnatrr. un.u:+nein

ur6u6Dns Gp nrJ nur o ne e-ehong.
gorGloung pn(gLb uqggt unriuuorri
Go.rora;u5lelonLocir S grnlgLn ar$l ft u nriu q
ana.rLb (Lomflu9leb) :

(A)

(B)

(c)

(D)

I

GAr 2023 I A

154. If the following pay olt matrix is strictly
determinable,

Player B

81 82 B,r

Player A

A1

A2

A3

I
-1

.)

6

I
4

2

7

L

then the value of tr lies in the interval :

(A) 10, 41

(B) t1, 3l

(c) l-"1,2)

(D) [0, 3]

155. A television repafu man finds that the time
spent on his jobs has an exponential
distribution with mean 30 units. If he repairs

sets in the order in which they came in, and
if the arrival of sets is approximately Poisson

Distribution with an average rate of 10 per

8 hour day, the repair man's expected idle
time in each day (in hours) is :

(A)

(B)

(c)

1

2

3

4

47

(D)

P.T.O.

2

3

4



155. 6ur+t6rsun6niE6iT 8(E Lo(Dpgt6rr

ro606drB(g eO rDdrflts1g 8 Guri e,9pLb

eugdleingrorri. Log$5larri gqg Looufl&1g 9

Guri croinp ur9pp6oi, Geaoa.r Cl+ur6lpnri.

o.rnrq6eoeu:nonri orlgore unuis[6ttr
u rJer an eu q Lb LDpgd Gs6Do.r GprLb

.elOrti1g lgfl urloraooqLb g$grohottgt
crafleb gg ornraBa-rsu:nen,i eqg.(g
eurfloDsugl6! Slf onmeb Ggirrns Log$gr -

(A) 0

(B)

(c)

(D)

15 7. 866s6FrL Gmlfl u: eb 4l r-rr.6l reb s6ffr66l 6in

r6le e-&+$ $rt'oq

u6&6lppn&1gs z = 20\ I 70x z

e L-@uun@eeir

xr* 2xr<40

3xr1. x1730

4xr-l3xr2 6O

Xr, xr>O

(A) x7:6, x2:12, z=240

(B) x7:10, x2= 4, z:240

(C) \:5, x2:-14, z:24o

(D) $urgonon $rieq erelo

GAT 2023 / A

1

g

2
g

2

v

156. Customers arrive at a clinic at the rate of

8/hour, and the doctor can serve at the rate

of 9/hour, arrivals follow Poisson distribution

and service time follow exponential
distribution. Then the probability that a
customer does not join the queue and walks

into the doctor's room is :

(A) 0

(B)

(c)

(D)

157. The optimal solution of the following linear

programming problem

minimize z = 20xt*70xz

subject to the constraints

\+2x2=40

3xrl- xr230

4xr-l3xr2 60

xr, xr20 is :

(A) rr=6, xz:72, 2:240

(B) x1:70, x2= 4, 2=240

(C) x1:5, /2:74, 2=240

(D) lnfeasible

1

g

2
g

2

i

48



158. 8$65airL- aglorenu.rnuqf(g er9frt A -ugldr

c_eppe-pg ^=l: l]
(A)

(B)

(c)
(D)

/1 1\t_t
lz' z)
(7 2\t_t
[e'sl
(0, 1)

(1, 0)

rss. 8p&salru ggrri8@ on$lifl earr66lfqg

6l5t&Er--rqpsnar Glearq (gunu9leb) :

Goleooseir

IIIIIIIVV

pu r{56fi

10 5 15 76

3 9 l8 13 6

10 7 2 2

11 9 7 t2

7 9 10 4 t2

(A)

(B)

(c)
(D)

160. 6$&eainu Gprflu:cir $L-u earrts1g

z:5xt 13xz
2t., + xr=1.

xrr 4xr2 6

x1, xr>0 ereinp sl-@ u u n@sofleinu rq

rf uGl u g o$1 u u n&1ge. Seeamni;dlf g
(A) eG[ 51119 $rtoq e-atur@

(B) orYbu$gr $naleeir zain@

(C) @ugtonor $no1 @ebenar

(D) g,inEl,iO Gofiuur $rteqecir c-ain@

A

B

C

D

E

o33
o.22
o.30
o.23

GAT 2023 / A 49

01
following game A =

I
,)

(A)

(B)

(c)

(D)

(0, 1)

(1, 0)

/1 1\t__t
\z' z)
(t 2\
[e'e]

iSg. the Assignment Cost (in rupees) for the

following Assignment Problem.

lobs

IIIIIIIVV

Persons

10 5 l3 l5 -1.6

3 Iti l3 6

10 7 2 ) )

7 11 () 7 72

7 9 t0 -l -t2

A

B

C

(A)

(B)

(c)
(D)

D

E

Rs.33

Rs. 22

Rs.30

Rs.23

150. The following linear programming problem

Maximize z =Sxt*3xz
subject to the constraints

2at+ xz<l
xt+ 4tz> 6

rr,.r2)0 has :

(A) unique solution

(B) unbounded solution

(C) no feasible solution

(D) more than one solution

13

2

7

P.T.O.

158. The optimum strategy of player A for the

9



161. gg GpnL-ug$lel 64 s@&€'s6rfl6il gO
56g16irr qgr6trp er9lp o nan erSlorpe eir

gorGlou nq9 e1 @ri6 g rb grar u u@Saingrgr.

eO $ Clar.r oiran on u: ns $lguupfsnen
1

6l*Dp"q i. Al,inOr Glorshorenu g&ooir

6CO"<g,b er@&gseh ergpanan 2

(A) e

(B) 3

(c) 27

(D) 1

162. gqg euifleu9leb o-oiron a,96eoflrfu dlppLbalro
Glpnfflu:gr. .s$lal 70% Guf unSBsu
ul-L-arri. 85% Guri p@uUd Glegrpd
GlsnainL-6 f. p@uLrdl 6lrgrp6 un$dau-
ULL- L6lc Sflu: cper9ldlporri cr$poran ?

(A) 64.7%

(B) 35.3o/o

(c) 74.7yo

(D) 2s.3oa

153. eO uTo.raSlein Epaainu goqo.l56iT

eainr--flu.ruur--@ehenar X = as

$enupeoot=a8 Gcnuu& Gleqg= -6.4
$llr- o9lo&cLb snains.

(A) 2'1.5

(B) 22.s

(c) 23.s

(D) 24.5

GAT 2023 / A 50

161, There are 64 beds in a garden and 3 seeds of
a particular type of flower are sown in each

bed. The probability of a flower being white

1
is ; . Find the number of beds with 3 white

flowers.

(A) e

(B) 3

(c) 27

(D) 1

162, In a series of houses actually invaded by small
pox, 70% of the inhabitants are attacked and
85% have been vaccinated. What is the lowest
percentage of vaccinated that must have been
attacked ?

(A) 64.7%

(B) 3s3%

(c) 74.7"/.

(D) 25.3"/"

163. In a certain distribution the following result
were obtained

X = a5 , median = 48, coefficient of
skewness: -0.4. Find standard deviation.

(A) 21.5

(B) 22.5

(c) 23.s

(D) 24.5



rol. r-9le$a1rflein Elflu gfluS@

(A) eunciur-9lu..rri OdluSLO crain roflgLb

unetudlein OdluSLG oainaflein
a,r@ e qneifl

(B) a;neiur-9lu.rri (gfluSLO crain o$ELb
unaiudlein OdluSLO oainasfl6ia

$lonL-$loro
(C) arneiu8u:ri (gdlrS.@ erain o@96

unoiudleir 19dluSiO craftnofletr

Glulg&15 eqneifl

(D) eunciur-9lu..rri (gfluSLO arain ofgLb
unoiudlein OdluSL@ erai'narfl ein @or
eqnefl

165. xYZ $lgro@r56,ir 60 +per9l4lp eoglu:neeir

eebglrfl ur--L-pnifleeh. s6l6b 10 epa9l6lp

Guri eflflueooru9leb e-6h6n6rf . €t p 6itr

emg! u: te oflel u r-L-pnlfl e{olal rp6u ri56iT

80 epefldlp Guri er9l$uooaru5lar reirorarf.
eLoeu nu: u q grorrpu9leb Gprfr$6p@d;su
uL-u emglurt arflf uororu9leb @Orrpp
snor $lsppeeq ereinor ?

(A) 0.47

(B) 0.08

(c) 0.38

(D) 0.21.

155. A rDrhm6 B ereinuor +nir9lorn r6lorb&dlceh

erafl ei, r-9laineu66 a'Spr /a'Sgeafl eu ogt
erfl ur nargt ?
(i) A tofiEb Bc enilqlon $lsp,i6leeir
(ii) Ac o$gtb B snf6lon $ls$&4lec;ir
(iii) Ac ofgd Bc erTiLql6un $le$r+Eecir
(A) (i) or--@Lb ClLou.r

(B) (ii) Lou@Lb 61oO

(C) (iii) ou@6 6lou.r

(D) (i), (ri), (ti)Glou.:

GAT 2023 / A 51 P.T.O.

164. Fisher's ideal index is

(A) Arithmetic mean of Laspeyre's and

Paasche's index

(B) Median of Laspeyre's and Paasche's

index

(C) Geometric mean of Laspeyre's and
Paasche's index

(D) Harmonic mean of Laspeyre's and
Paasche's index

165. Sixty percent of the employees of the XYZ

corporation are college graduates. Of these

10 percent are in sales. Of the employees

who did not graduate from college, eighty

percent are in sales. What is the probability

that an employee selected at random is in
sales ?

(A)

(B)

(c)

(D)

0.41

0.08

0.38

0.2-r

166. Suppose two Events A and B are

independent, then whether the following is/
are true.

(i) The events A and Bc are independent

(i0 The events Ac and B are independent

(iii) The events Ac and Bc are independent

(A) (i) alone true

(B) (ii) alone true

(C) (iii) alone true

(D) (i), (ri), (;ii) true



767. g1g 6+p[Dn66rgt TATANAGAR €leua-)g1

CALCUTTA -*9ldlCgpgr ou$$l6uupns
Gpiflflpgr. zeopu9lo @rain@ 61pnun
crq9$grrieeh TA Lou@rb 6lpflqLburq
e-eireirgr. erqp6 CALCUTTa -er9laSl6$gr

6lonL-uupfrsnor $le glpeq eranan ?

(A)

(B)

(c)

(D)

1

2

4

11

2

8

I
7

16s. gGy Gpf$$do 10 pnerru:rfueeh sainuu
uOdlpSJ gmDppSJ 6r(g p6ool66h
Soruuup$anen $lsppseq

776
(A)

7024

617
(B)

7024

776
(c) "1024

677
(D)

7024

159. @ u:eir u rJot a5l ein snat o norrfu eeh goeogrGu.t

8 Lo$Erb 14 ereuflei: etpein eqnerfl tofE6
6 uler9la-r&sLb op6DDGu

(A) 12,4.5

(B) e, 4.2

(c) 70,4.3

(D) 11, 4.4
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157. A letter is known to have come either from
TATANAGAR or from CALCUfiA. On the

envelope just two consecutive letters TA are

visible. What is the probability that the letter

came from CALCUTTA ?

(A)

(B)

(c)

(D)

168. Ten coins are tossed simultaneously. The

probability of getting atleast seven heads

7"16
(A) -1024

577
(B)

1.024

176
(c) -1024

671.
(D) "1021

169. The quartiles of Normal distribution are 8 and

14 respectively, then the mean and standard

deviation respectively are 

- -.(A) 12,4.s

(B) e,4.2

(c) 70,4.3

(D) 77,4.4

1

2

4
.11

2

8

1

=



t7o. o2 =I,r. = 32 tu^ =3693 6re,fl6i)
875'' - 8750

Ge nuL-BGlsqg oSgLb goe r--r-6n6r,6u

G1sqgd;aenen snaine .

(A) -0.12s3, -2.772

(B) 0.7253, -2.172

(c) 0.7253,2.772

(D) -0.1.253,2.1.72

171. 8gj1&6ainL o9l6)6rurnr.+015 p LDpEb

q -ein e86a cr$p o$uqrhg, (2, 2) -661d)

e-eiror o$ur-9lp1g Gcoranuqehafl 61ugr6.

e86t B

&B'283
At

eSyri A A2

Aq

(A) p>7, q>7

(B) p=7, q>7

(c) p<6, q>6

(D) p<5, q>7

2 4 5

10 7 q

4 P 6

GAT 2023 / A 53

(D) p.5, q>7

P.T.O.

170. Given 

" 
=*,*r= fr,u, = ffi,r.a

the coefficient of skewness and coefficient of
kurtosis.

(A) -0.72s3, -2.-172

(B) 0.12s3, -2.772

(c) 0.1253,2.-t72

(D) -0.1253,2.-172

171. The range of values of p and q that will render

the entry (2, 2) a saddle point for the game :

Player B

81 B2 B3

Ar

Player A ,{2

Aq

(A) q>7

(B) p<7, q>7

(c) p<6, q>6

p>7,

2 4 5

10 7 q

1 P 6



172. X Lopg6 Y gdlu: $faln@ e,9qiaeir

6 rann@ pramur dsorenu Glun1g$gLb
a9leo or ur nuar u o,9lor en u: n@61einp orri.

6trai"G parooeir dlanu&qgdl Gungl X gg
erolg o$luaouu GluEdlgrnri tofg6
$rafur@ gdsoir 61onl-&1grb Gung,t erouri
ngl6rlrb 61ugre61a;oro. 6rai"Gt

pnaruru:rireqgLb Glun19$pnp Grng ]
.eta;(g Lo$uerru $pri6lprf oafleir
et e! aflorerrur nr-rq6in rD$uq :

I

I(c) -8

(A)

(B)

2

12000

12075

13000

-12025

1

i

1

s
(D)

173. rfleinauqgrjl Gun&qgor7$516 sffir66Ds
Geunseb glorgru9leir $riri;gLb Gun5t gTLbu
gtr+uu6Dt- srp{Er.orer $risu norg :

qpu u@r-61uLb

(A)

(B)

(c)

(D)

Ge19rflrLb

DEFG
A 11 "13 77 "14

B 16 18 14 10

c 21 24 73 '10

Gporor 200 225 275 250

6<c"q
250

300

400

GAT 2023 / A 54

12000

^12075

13000

1.2025

172. Two players X and Y play a game of matching

two coins. X wins one unit of value when

both are head and he gets nothing when both

1
are tail. He loses 7 unit of value when the

coins do not match. Then the value of the
game is :

(A)

(B)

(A)

(B)

(c)

(D)

1

,

^t

8

I

2

I
(c)

tl

(D)

173. The initial basic feasible solution by using
Vogel's approximation for the following
transportation problem is :

From

To

D E F G Availability
A 11 13 1.7 74 250

B 16 18 14 10 300

c 27 24 73 10 400

Demand 200 225 275 250



174. n Garenaleeh o[96 n -q|Lu6iT 6]snainr-

5119 ggrri8L-@6 somBdleir $ugrLonar
Glonris E rieu s6rfl 6in crai.naflBens

(A) n! $rieqseir

(B) (n*t)! $rieqoeir

(C) n $nqseir

(D) (n!)n $rioqecir

175. @(b G+ener anou:$$eb, arnrqriorounanrt

6u(E6DG unursn6irr u[6J6oa'lu r-9etrufl f)
e7neflurne Loofl&6 12 er: nrqdaosu: noni
aran e-ehengr. Gcorar Gpyd er@ri;Cgflu
u[or6oa:u CIdnuf fl oarfl&g 15

eu rrq&ore u..rnenrt ereingr eTnerfl o6l6lp$oprn
6lenain@ehangl erafld er$p G+aror
arour$peb Glon$p6 5 ounrqrioro
u: nenrisooon6 Cls nomr rq19 u upIs nor
filsrilgsa.r :

(A) (0.8)s

(B) (0.2) (0.8)s

(c) (0.2)s

(D) (0.16)s

GAT 2023 / A 55

(D) (0.16)s

P.T.O.

774. ln an assignment problem, if there are n iobs
and n workers, then the total number of
possible assignments is

(A) n! solutions

(B) (n - 1)! solutions

(C) n solutions

(D) (n!)n solutions

175. In a service counter, the arrival of customers

follow poisson distribution with the arrival
rate of 12 customers per hour and the service

time follows exponential distribution with
the service rate of 15 customers per hour. The

probability of having 5 customers in the entire

system is :

(A) (0.8)s

(B) (0.2) (0.8)s

(c) (0.2)s



175. GlpnL-ri eLoeunu..ruq onfl x -ein elLnp6)
1=;G;A' -@ <.r < @4 r nLl /(ir)

eroflcir $ ar L-$laneu u9lein o$luq creinor ?

(A) 0

(B)

(c)

(D) 2

177. 'A' ereinuouri 5 (y)arp&1g 4 G)a,p
p-ainorroeou-ru Gu*6lpnri. e(D us6Dt-
o,9+uu@6lpg1. erSl<il +E (o) $tgri;6lpgr
ereinEt etor ri Glplflo8&61grnn. uainarrou5leb

4D (6) @guup$snan er.rnu.'ruq era;,al,?

(A)

(B)

(c)

(D)

1

3

5
g

.l
;

7
g

6
g

GAT 2023 / A 56

(D)

176. Find the median of continuous random

variable X, given that its deruity function is

,1
f(x)= 

-,-'<r<'o.

'nt 1 + r',

(A) 0

(B)

(c) 3

(D)

(A)

(B)

(c)

1

2

5
g

4
g

7

9

5
g

177. 'A' speaks truth 4 out of 5 times. A die is

tossed. He reports that there is a six. What is

the chance that actually there was six ?



178. 20 Gunlgehe eir zeiror gqg Glpnurfleir
*.u@& e 7n*rfl B(D tondsr6u66rneb 20 6ls.L6

creing sarrBd r-u u @6lgrgt. garnar
serr66l@6Gungr 13 erehug 30 616r

p'orpns urq6auul-r gr, erflu: nor *.u@&
eTnerfloru-rt sneino.

(A) 1e.10

(B) 1e.1s

(c) 1e.20

(D) 1e.25

179. Cov(X, Y)=10, Var(X)=16 topg6
Var(Y) : 9 creuflei gu@per.lt Cle(96gl€i,I

o$uq e naina.

(A) 0.333

(B) 0.833

(c) 0.24s

(D) 0.e24
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(D) 0.e24

P.T.O.

178. The arithmetic mean of a series of 20 items

were calculated by a student as 20 cm but
while calculating an item 13 was misread as

30. Find the corect arithmetic mean.

(A) 1e.10

(B) 1e.ls

(c) 1e.20

(D) le.25

179. If Cov(X, Y):10, Var(X)=16 and Var(Y):9,
find the coefficient of correlation.

I

(A) 0.333

(B) 0.833

(c) 0.245

\\



180. 6>19 rllpLonar enu-rq psa.rgt&g a'u@&
+qnerfl = 200, Lofgb GcnLuB Glsqg = 0.3.

gro@ e rmre.

(A) 7e8.4

(B) -1e5.2

(c) "1e7.3

(D) 1e3.1

-o0o-
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1E0. For a moderately skew data, the arithmetic

mean is 200, the coefficient of variance is 8

and coefficient of skewness is 0.3. Find the

mode.

(A) 198..1

(B) 1.es.2

(c) 1.e7.3

(D) 1.e3.1.

-o0o-
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SPACE FOR ROUCH WORK
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SPACE FOR ROUGH WORK



gfluqeeh / tltsrRucrtorus
(Gor6n016 uq$s| g{p6i,rurq pLr;ao{rb I BEAD CAREFULLY AND COMPLY)

gl&clru gfluqaeh / IupoRnnr rNSTRucloNS
gMp 6$l6D' Epndflar, eflonr$ 6'l9n19uq surflaoconu.r gqgf6loan gruur__@ehen $tu$$ol

c$lcdwernuuEnffi ry e/fluna fl ryuu Geuaiw@rb.
Candidate alone should flll the OuestionBoTl"","l?r!"ri:?:rectly at the prescribed ptace in rhe

t o$ai'narruugnTri pen&1g .gtoflrisuur-r el9lemn$Glpnlguun6ngi p6ng unr$$f6itlupn eroin uenp
erflunt$gt& GlsneirenaqLb. Lonfl$tg$pnel lL6ur+urn5 <9i6Dp sednsnorfluunenrfLLb GlprfleflBs Gouain@rn.

Candidates should verity the subject ot the question paper given to him/her. lf the subject is changed inform the
Hall Superintendent immediately.

2. lgfluqseoon g)(r6ugt LD r5 uq$glor9lr-@ OMR o9leor-$pnoflel eil rflens arain 1 eSI6$51 16 Lofg r-b

er9leon$Clgngu r9leb ar rflale 6r6in 1 -*SlCEogr 16 ouenTu9leuneol gsoriebseneir s6u66lono $)7uueqLb. $riseh
gfluqaafleb o".flqeirorura *rflunen goeopu9leb pseueusaror prJur9l, eosGlunuuLb S rnerglraeb, zraoorg1
er9lanr$pnonor Lop uL96t GleurqLb Gung ey$u@ri oflenenoqoqgdlg $rrsGor GlunguunoSriseir.
Read lnstructions completely and carefully and lill in the details from Sl. No. 1 to 16 in the OMRAnswer Sheet and
Sl. No. 1 to 16 in the Question Booklet. lf you fail to till in the details and sign as instructed correctly, you will be
personally responsible Iorthe consequences arising during scanning of your OMRAnswer Sheet.

3. p6upns gn$p Gaururuu@r-b/GleuruuurnLoei zehor OMR or9leor$gnroeir Lo$luLSrrapg 6.OpO.;
Gle rehenu u L-r-onL-r-rgl.

OMR Answer Sheets will not be evaluated if the OMR Answer Sheel is lilled in wrongly/unlilled.
a. ar9larn$Clpn6ur-9leu OMR or9lenr$pnoflein crarrararr erppGleen prlu Lrr-@eirar Str*$$el oqgp Geuain@ Lb.

OMR Answer Sheet No. should be written in the space provided in the Ouestion Booklet.
S 6,op or9leorn$6lgn1guunco5l 180 ar9lenn&seoerr 64 udomcofleU Glunain@ehorg. e$eurn$ Gp n1g u rgleoeur

$lp66ong etflqg$guurr rgleireurG q, o0ainomLr upnTnseir eSeon$Glpnlgurglein doslL uurr
g:$$a;,ysaw $glie Gorain@ Lb. efleon$ G1p nlgu r9lein u6sLb 3 c0g$gr 58 eueoq 180 efleurnriscir $r*Lb
Clu$gehoraneun cren e rfl unririoorlLb.
The Ouestion Booklet comprises ol 54 pages having 180 questions. Atter being instructed to open the Booklet,
then only the candidates should open the Ouestion Booklet seals. Check whether the Booklet contains 180
Ouestions starting lrom page No. 3 to 58.

6. ercnen$g o0eon&eqgLb uetor9leoroueos 6fl6urnBs#. geiGloung er9lenner9lflgLb gG7 gg rrflu nen e6leoL-
Lor@GLo zehengr. ganpran eflonr--cqryiq o$u6luaiurcoh 1geopdauuL rom.-Lr5l.
All questions are of MCQ (Multiple choice queslion) lype. There is only one correct answer to each question.
There wlll be no negative marklng lor wrong answers.

7. ClLong! or9lonnriscoor Glsnainr- u1g$1 po$[ s]6n6npgl el9lenn6eqgb $lg GlLonglsofleu pTuur@ahenen.
(pdl$ LopELb gr 6leu unr-risenorp F66l[)
All questions other than language questions are in bilingual. (Except Tamil and English Subjects)

8. er9larn(6seir)$eb pauEseh $qpur9ein, Gprier9lein Gun5l St$g o$enn(&scir) *rfl 6leuru-luur LlnLLngJ.
ln event of any mistake in any question/s, no corrections will be made in the Question/s during the examination.

9. ofleurn$GlpnguGlein StE$lu9leU, Gleurg unriuupoGlsan goofluns gquur@eiren $lr$$Ga.:Gu'j BOUGH
WORK Cleurgt unri&s Gorain@r-b 6l-p efleurn$Glpnlq u L9lerslgpgl dl5!&e{i*'rng1. *.@peb pneirseir
arg]oq Lb or prisu u rLonirngl.
Rough work, if any, may be done in the Ouestion Booklet only in the space provided at the end of the Booklel. Do
not tear it off from the Ouestion Booklet. No addilional paper shall be provided.

63 P.T.O.GAT 2023 / A



1O-Gpneq gri6npugl6D LDL&6oe gliraranmr, e neillgGorr-ri, .st6fi6qGEn6b, GlLon6Duar GlpnoroGufl, Gugri,

qg$L-reu pnrlgfluGu@ LofgLb cr$pGlon1g u6leinengt anpenri.:scoonqb uu:einu@$5oug peor
G1+uuuur@eireng. $aufrenp uur6ttruO$06nnen pg$l $risLb Glou.r u.l u u @er9rie eir.

Use of Log tables, Calculators, Slide rules, Mobile Phon6, Pager, Digital Diary or any other electronic item/

instrument etc. in the examination hall is not allowed. Their use will result in disqualitication.

11. erglorn$Glpn1gur91gl r-ein OMR ar9lorr-$pnennar5l paflune euprie uu@Lb.

OMR Answer Sheet will be provided along with Question Booklet separately.

12. o$enn$GpnlguunengJ o,gleunarruugnrlrisqg&45 9.50 go.u. &qg orprilsuu@Lb. egainomuupnqrioeir o0ann$

Glpnlguq LofgLb OMR eflaor-$pnofleu pfuu Gouainrqur er9la:yrB-rsenor erflu.L ns pTuu Gorain@ Lb.

10.00 g).u. Lrorfldg $ainr- ooufl ger5l61gLb. erpein rSlpGe S6SLu urL- gr$poToru pp&e Garmr@ri.

orsleon$G1gn1qu r91erreo $p$peqrein 6rcg@6 u&ori/a$lorn ScironLoeir $966lgrpr salog't uBsrfusair

6l$l$Gpn, eflLns crls upoq 4snLoGon @qg&Clppn, 9G7 u6aLb pgtbu pg6u eu156lgrpn cror

eflunrtdeeq6. e61eon$ 6pn1gur9leu, crrirGsuneug oGpg6 geop $q9ur-9lgrb, etorp etanp
sed,ns; ncofl u u nenrflrLb Glp rflerfl$gr o,91enn$ Glpngur9lareo mnpfl6 Gloneh6rr Gouair@Lb. Gpnal

gorq6)rpfien6n 6r]sfl&6Do Lomfl t.zs r9l.u.-6gLb, $g$l Loemfl t.SO l-9l.u.-&(96 e1rq6(56.
The Ouestion Booklet will be issued to the candidates at 9.50 am and the candidates must fill in all entries in

Question Booklet and OMR Answer Sheet. Candidales should open lhe question booklet seal after a long bell at

1O.OO am. Atter opening the Ouestion Booklet, ensure that any page/quostion is not missing/not printed/torn/
repeated. ln case, you find any datect anwhere in the Ouestion Booklet, immediately inform tho Room lnvigilator

and get it replaced by him. Warning Bell will ring at 1 .25 pm, and the last long bell will ring at 1 .30 pm.

13.Gpneq aai,n, OMR er9leo r-$ p noir cron, erSlen n$ GlpirlSuq crewr, 6luu-lri ofgLb cnsclunuud
Gr nehgleoousonen erpfGlaor oflorn$ 6pn6uq LDpg6 OMR ar9larL-$pnofleb pTuur@ehor @ L-$pcil

pquu G6uatu@ Lb.

Write your Roll No., OMR Answer Sheet No., Ouestion Booklet Series, Name and put your signatura in the space
provided in the Ouestion Booklet as well as in the OMR Answer Sheel.

14.gelGlerng erglaonarglg Lb A, B, C, D creing gflur9lr-uuL-@ehen pneinlq e$eorseir pfu u LO 6ir6r6uL

gouGloung or9lenneneuqLb,56166110115 urj$gr, lrusqg66 erflunerg cror s1ggl6 er9lorru5loror

Gg;$Glp@656q1b. OMR e0enr$pnafleb eroleflorne$lsGleor prruur-@eiren $u$pci: eflurnan euL-, FoF
ppe$l@orpein grarLb zr6rsengt eslcoranu".t gflur9lr-q6. ppa5l@4.:p$Glsar slganLopp u$Sgroran

Gueurnerfleoen Lor-@Go uueinu@$p Golain@ Lb.

With each question, you will lind four possible answers, marked by tho letters A, B, C and D. Read sach question

carefully, and lind out which answer, according to you is correct. lndicate your answer by darkening the appropriate

circle completely in the OMR Answer Sheet corresponding to the question. For marking answor, use Black Ball

Point pen only.

15.OMR arglenL-$pnennengt saflafl qgrob LopuL9@ 6l+u.ru.luu@6uq oraarorLoBsuuu@eirer5. Gof*,$lur

Odluqseoor seo r r-91rg&s nerglraeb, sauflafl gra:tb o$luL9@ Gl+ruougr $uonppnde0@6. Slpatreu
e6laiurcor u up nTqgalg of uGrLb 6tguqsqg&6 o$ainemruupnrlGq Glurguunor:ni.
OMR Answer Sheet is designed for computer evaluation. lf you do not tollow instructions given abovo and shown

in the OMR Answer Sheet, evaluation by computerwill become ditlicult. Any resuttant loss to the candidate on the

above account, shall be of the candidate only.

rO 6Ed Lomfl gerlluupfg gein er$pGlounqg eflaineoruupnqgLb Gpnerl €t6Dp6DUr efL@ CloroflGup6

en rng. Ggriorl Jr6op6oul e61L-@+ Gl+og6 geiirq OMR eflanr.$pneoen gtorp saitrsnafffluurorifLLb

eLDft u gl&s Gerldi,Tr@ Lb. e0enn$ Glpnlgur-91eoor eflcoromu upn7Gl er@$5l& Cl*oeueunLb.

No candidate should leave the examination hall belore the linal bell. The OMR Answer Sheet should be handed

over to lhe Room lnvigilator belore leaving the examination hall. The candidate is allowed to take the Question
Booklet with him/her.
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