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All questions are of MCQ (Multiple choice question) type. There is only one correct answer to each
question. There will be no negative marking for wrong answers.

Qomf) ellewrngsenar Gamest LGS $ailr Syenaigg aflarnssepd @)@ Gwmflsailed oLiuL (Rerere. ($LLh
LOPDILD BIFH6V LITL_EIS®6aTs Failr)

All questions other than language questions are in bilingual. (Except Tamil and English Subjects)
afestm (Bsa6T) @6 seupsar @) @pLiller, Csiailer Cung @Qps aflert ($s6r1) #f Oeuiwiu or' L 1g.

In event of any mistake in any question/s, no corrections will be made in the Question/s during the
examination.

aerngClgm@Lifer @muuied, Geuigy umiliugpOlset seaflwuns sl Berer @)L g5GmGw ROUGH
WORK Q#uig uniss Geues®d. Qens allesinsg 6lsm@LiteS)(bbg FfG55dm L 15 FnBHSD STATHET 615/ aLD
QULPEIGLILIL_LDTL L _TZ).

Rough work, it any, may be done in the Question Booklet only in the space provided at the end of the
Booklet. Do not tear it off from the Question Booklet. No additional paper shall be provided.

2




10.

11

12.

13.

14.

15.

16.

Gaiay <epuiled oL Fems L L uement TGO L[ daraCsmed Quramue CsranewCus), Gugd,
el a0 prl@GHLGU® wHmID eTES0euT(h  LOSTETEY FISEIBISEOTULD LIWGTLRSSHIUS Sl
QEwwiuc B erergy @ aupeon LIWIGSTLI (RS B) 68T TG0 5SS BESLD QeviwiL@aiser.
Use of Log tables, Calculators, Slide rules, Mobile Phone, Pager, Digital Diary or any other electronic
item/ instrument etc. in the examination hall is not allowed. Their use will result in disqualification.

. @65 1 f aflerrssmer Professor Academy -9, CsTGFSSLILIL L G

This Model Question Paper Prepared by Professor Academy.

afes1ngClF 1@ LiLITesg afletentLiLigmiise@psd 9.50 wp.u. 6@ eupmsLiL®LL. aleTesILiugTiiser alens
Q@i wpnio OMR aflen_ggmafled BlrLiu Geuswrg w afleugmisener #flwns BloLin Geuesr@o. 10.00 wp. s
wessllg@ pesr  wewnfl  @dlE@Ld. ysear LnGs Gl lullL  wps@evgemw PnEs  Ceuest(hLb.
aestngClgm@Lifewer Sppsai ar aGseyd LS/ aflarr @QaTed Q)BSEDST YOG LIGSHEISGT
FPBCsr FHwns yfx LUFe) YsTLGwT QBIFDEST. G LSS FPHLOLL FHLHU UBHDST 6T6ewT
Fsflunissayn  alleng QsngLle, emGswumag aGsaibd Gop QnLlaybd, yos oD
sewrsresiiLiLimerfli b Clsfallgs aflerts Csm@Lilleer wipmls Csmerer CoueBd Caiay (LpLy auS DS Tes
615515695 ewfl 1.25 19.1-8@d, @QmuP toewfl 1.30 9. 1. SGLb 919 &G Lb.

The Question 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. Candidates should open the question booklet
seal after a long bell at 10.00 am. After opening the Question Booklet, ensure that any page/question
is not missing/not printed/torn/ repeated. In case, you find any defect anywhere in the Question
Booklet, immediately inform the Room Invigilator 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.

Gs ey eresst OMR aflew_ggmar eressr, aflerns Glgm@LiL) etewr. O Liwd PmiLh enswimLiLiLh
Cuneaipeneusener 9snCsear allerng Cgm@Liy wppits OMR aflen_ggmafled soLiLil Rerer @)L gH e
Bl Geauess(hLd.

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

@a16leurep oflermaleyd A, B, C, D erarny ¢ Livi” Reirer prer@ aleo 6T SILiLIL (5 eTeTes.
Ra16)eumh NTTeUULD, FUGTLONS LILY S, 2_BI%@hSE FIWTTS 6163 H(HGILD aflenL_uflen s
GsiB0ls®ssa . OMR aflenL_gsgmafled gyaialearmalpCsear suLiuL Rerer @)L g% Flwmet oL’ L s
Blpef) B eus e epevid 2 miFarg aflen_eow GOILILIL_ayLd. BLped)® eusm 0)s st &(hew DB LifbSI(Lp 66T
Guaesrmaies o HGo LweTL (h %S Govesst(hLD.

With each question, you will find four possible answers, marked by the letters A, B, C and D. Read
each question carefully, and find out which answer, according to you is correct. Indicate your
answer by darkening the appropriate circle completely in the OMR Answer Sheet corresponding to
the question. For marking answer, use Black Ball Point pen only.

OMR aflenL_ggmarnersg sessflet] epevid B LILFH OFwiwiL®LoLILg oy eIenoEsLILL R eTers). GLopdmmw
@OILILys@mer seoL_L919 s51ai160, sewflef] epevd LHLILTR CFuicug @QuevrssTHalBLD. @)FeTTed
afessTenTLILISTI(HS G eI LIBLD Q)LpLILS @%@ aflesstenrLiLigmyGy ClumpyLiLimeuy.

OMR Answer Sheet is designed for computer evaluation. If you do not follow instructions given
above and shown in the OMR Answer Sheet, evaluation by computer will become difficult. Any
resultant loss to the candidate on the above account, shall be of the candidate only.

@B Loewsfl @edlLiILISD & (et 6165 6leunh aflessrentLiigTpLd Caiey Yemmeow il () QeualCwma
L5l Caia) yemmeyw oL HF OFavad wpary OMR allenL_gsgmenar ojenm evsrsmenf]LiLimarfl b
FLoiLiL96% GoussipLd aflesing Osm@Lilen e aflessenrLiLigTrGr 61(hs5IF ClFedevevTLD.

No candidate should leave the examination hall before the final bell. The OMR Answer Sheet

should be handed over to the Room Invigilator before leaving the examination hall. The candidate is
allowed to take the Question Booklet with him/her.




PART - A
slp 559 Csiey

Q.1) ‘Fshpser oabLled Glacdayd @)aleuigsafled
‘QY&LOL] GTRTLISGT QULITIBOT v

<) Blevh

F) Senar

<) aumewTLD

@) 1@

Q.2) Qunmpsgis.

1. s180sem) - 9) QL &GdD

2. sewid - 9) Os1G8s5® allsmyLd
3. smuiwes - @) CaupmiewiosOsrens
4. Quuigpedm — ) aflenerrs 0% Tens

<) 1oy 2.93.74.3
<o) 1.72.913.9,4.3
@) 1.92.23.94.F
) 1.92.@) 3.9 4.5

Q.3) QueLns 2 flws CFmpsaier epevLd

<) Bloedpleom 2jeut]

) &G3T6® LD Wl Gwl]

<) 85 GBI GLppew
@) 2 wiey FANHF o ess

Q.4) QurBs5Is.

1. sp6AIGUDDe
2. Sous el

3. Blued Bleom oyeu
4

& GOTGH LD U1 G5f]

9. @@ OFmed Liew Q)L_msafed 2 ater OFTHECarm(h
Qunrmper C&maTaTed

<), GlFmedenevud Clmmearytd eufleoFuwns
BmS@ L1 Clunmer Gl&marered

(3). 2 GHTEOLOWI TGS @)UIGDL|S FETEHLD

. sail@petler &mLiGLmpmed

<) 1.y 2.93.74.(3
<) 1.72.93.9,4.9
@) 1l.e2.93.4F
) 1.92.@) 3.9 4.

TRB

Q.5) 1989w 516510 a9 gICLIDD
O DRWSTBSGG LYBGETLD o cvreevieeverrerirans
) smiens 61m1G% CUTHpraT

) WTBSHTSH 9 (LS T

@) fov Crrmsaficd Hev elBisaT

F) @)LOWSSHIS S SJLILITe)

Q.6) sAwnemeupeopLl QOLTpsHs Csis

2 sTws - 1. sBsL TTCRILD

3)) FBIHLD  — 2. 80us R B LD 65l
@) @eLbLIsLd — 3. @amLo et

) LIL_evLh - 4. Qe iuBsmgd
<)4,3,2,1 2%)3,4,1,2
9)3,4,2,1 w) 4,3,1,2

Q.7) #.0Ceue Gemeu@u Glomuitdifesr

Gggeuast Lmfigest upor) prGL! — @uiLim b aulfl
GTBEHTEOe0 @Q)L_LHG)LIp mieiTend)?

<) ASBETRTDI <) Lpprein

@) B 1en st ) 569508 Tems

Q.8) SLOpSF TR Y TFeUd HaiGhITS (Q)(HbSeT
<) uTg@uing
Q) @azepss

3),) FGOTGETSH TFGHT

) GLogsm

Q.9) Blewev Qomys) FBpled @), /, @ euwLd GLing
QL HQLImILD o L 1HLIROUDU .............

9) wET o L_bL® G\ oul

<)) usT 2 L bLIB 6w

@) @uesT(RLd eu(HL

F) @)IesT(RILD UTTS

Q.10) 5151, Cua— Q)& eTaIMMSS GDOWIGISTLD.
<) 2 Wis0sTL_[jg GPBwUISTLD

o) Opiged Qsm_js @Pugsms

@) IO 1L % &PBlweSHILd

) QoeTQS ML (8 @ DPIWe s TLd

P.T.O



Q.11) “gn@Ld eueny 2 airar Cprul” — 616D GUGTEHGUT
WIenss FomISmry?

) @WayemL_wmeog

<)) YevawnBleyemL_ wmen T

@) Sy wirenT

) LIGSTLIGD L_WITen T

Q.12) SLpamamiLd %P nISe6T 2TmTLis.

<) u+ Careng — ymGareng = LG LIWFLpeT

@ a0\ airen oujd CHaesTmiLh.

<) 5o+ @fley — BALfey, oo + 9@ Ld — LILOAGLD
= 2.1 WGwae 2 uijeupg @anIaus @)wedGL.

@) Qou’i + mmy — Gowiufyy > esila@Gnled LpeT RO
o uilgeufler @)oL BLb.

<) LB F

) DTS gILd Fii

<) @b &
@) L G Fh

Q.13) Qenpasefer Qe uled G Quiwpss
DSBS BDSH] QUBHOUSevevreeereeereeeene

<9y) Qouih WSS LD

<) Caupmplevev QouibiowissLd

@) 2 Laflenev QowiblowSsLd

) FQgammy GLouitbiowisSSLd

Q.14)gpmr 1: sriQuih ererayd QeFmed smiivy +
@uiLd erewLl 9B ogew LIS STLILIGI, @UILDLIGUS],
QasafliL®ssI0ugl, Cmflenwd HengwmoeD
SMLILIG TTO)DeOeTL O\LITIHET S(HB DS

Fmppl 2: @b OLmESTLWES 6T Qain) e Csd.

<) &pn1 1 &f), &pm 2 sain)
) #pni 2 5, Bpn 1 sain
Q) @ues@®LD F)

F) @ resT(hLd Saumi

Q.15) peireniaVs @ 2 0 eT(LpPwed
<) wuleneprsi

<) B.e0a1. TGS T

@) Geesrmeuenywi

) Qg me0s T Nwg

TRB

Q.16) euL_ Qumfuied ‘sraiugfeeiy’ eap Brevws
Fpailg SO eT(LpSLILIL L SyewstluflevssemT Hied
) ST W BISTILD

9}) LOMD TGV BISTILD

@) @wsser alarssLd

) QB neTaIed aNeTEsLd

Q.17) apssLH craTanid @Craiemnas oy 6lFuiyefe
2|GOLDBFEH R
) FusFBSTLo6ST, SLOLITTLDTWIGHTLD

<) AwliL@smyLd, oesst GLosenev
@) G wGs§), euenemwmG)
F) @)omeuenss madlwLh

Q.18) QurBEHS ST B .
<) umg@ung - 1. unepaFmed FLFLD
<)) LITITS & mFer — LO(HLOSSET e LDTGHTLO WILD

2.
@) saflwenfl  — 3. unewTIg WEsT LIfls
4,

T) & GTGHIT S TFGIT — LD 1T/51 5 65f)
<)1,3,24 2%)2,3,4,1
@)4,3,2,1 m)2,1,3,4

Q.19) ‘gL' L w3D DB eTeTenLd
GmEIsTUWwSens @)wmpglweld
<) LTI S TFeET 3),) FGOTGET S TFGHT

@) saileunf] F) LT G LpbenS
Q.20) ‘eur’ : -- @FClamevedleir GO gFFL &Tewns.
<) augp 9}) QUWBS

@) s ) Qups

Q.21) ppPlevesnis @ (LpS6T (LpFedled 2 T 6T(LPP W]
<) 2. Gau. g1

<) LIGTGT BT BIIMTLIGST FTL)

@) QFarfLiGLIBLoTeT 9 TmIS eI

) g1emggmLd) LleTener

Q.22) ‘Bedev’ — erataniLd gyeoL_Gomfluimed Gliwig

%) GDIBCSTS

Q) em GBI ) USDDILILISS)

P.T.O



Q.23) @mEsaripy @& Csarpaallenar
wrenev - &5 @)eww LIenestd a1 pls.

<) BEIBETLPLY, @B LGV

<) @B LoV, WT(HLDEH GV

@) @miseriply, Csaipedalenar

) Qs@IDalenar, W Lo

Q.24) @51 SnIBIDOIET LY QUGHTUIGHD ~=============
9y) 4 -8 aueng

<) 3—6 auenyg

@) 9-12 cueny

) 12 — 31 auewng

Q.25) LBHLILITL 196D G®DBHS 3I19HCOGT 260 L LI
B

<) @OGHALILITL (B

<) Lp@ELILILITL ()

@) &I IESTEHF

) G\ B BeOITen L

Q.26) Gaugmed Qriwig QDD HIGD ------------------
<) gevrd)

<) HAsB L

@) PmyLiGhFeLpeLD

) & BB

TRB

Q.27) e BSLTLD 61D BIYISE ULpBIGLILIBILD
Geuny GLiwg

9) FBSTTOMILILIGHL

<) QurBBITYDILiLIGH L

@) Qu@LbLTeRTIHYILILIGHL

) BB GSTDDILILIGL

Q.28) BnIBCsTesWS OSTGSSaF ------mmmmmmm-mmmm-
<) LfsGasm

2) LIGTBT® S5 LOIDET (S

@) wrper Guneogw ey

) GQumienswimd

Q.29) pevev pssmIGaie C&m@LIL| 668D
@LHT@GMW 2 ML W QJTG{) ____________

<) saTeul) BIPLG
™) BBSGDerT

=) 5108 CHreney
@) BrevIg Wy

Q.30) 9ulemev QBeOeS)S Smisel) GPwng — 6Tesg
OsrL_miGLd Lim_e0 eufluflesr o4& fuwig -------

9) sellg Gogmaflwmg

) QRaTen W

@) srflwnene

) L& e CFpBesTTT

P.T.O



Part B
Mathematics

31. The number of distinct r-cycles in S, is:

r\r
B. n

7l
n!

C.

r(n—r)!
D. None of the above.

32. If G is an infinite cyclic group and A(G) is the set of all automorphisms of G, then A(G)
is isomorphic to a cyclic group of order:

Al
B. 2
C. 3
D.

33. The order of an element (2,3) in Zy X Zg is:
A6
B. 2
C. 4
D. 8

34. The ring Z[v/—1] is:
A. A field
B. Not a PID
C. Not a UFD

D. Euclidean domain

35. The number of distinct monic irreducible polynomials of degree 2 over s is:
A1
B. 2
C. 3
D. 4

36. The degree of the splitting field of 2* — 2 over Q is:

TRB 7 P.T.O



A2
B. 4
C. 8
D. 16

37. The Galois group of the polynomial 22 — 2 over Q is:
A. Trivial group
B. Zs
C. Zs
D. S;3

38. The field 14 has how many subfields?
Al
B. 2
C. 3
D. 4

39. Let u; = (1,0,1) and uy = (1,1,0) in R? with the standard inner product. Using the
Gram—Schmidt process, what is the second orthonormal vector?

A —(0,1,-1)

B. —(1,2,-1)

(1,-1,-1)

Sl sl Sl

—_

( 31’_1)

DN | —

40. The minimal polynomial of A = is:

o O O
o O =
o = O

A x
B. 2?
C. 23
D. (z—1)3

41. If T : R? — R3 is defined by T'(z,y,2) = (z +y,y + 2, 2 + x), then the matrix of T with
respect to the standard basis is:

TRB 8 P.T.O



1 10
A0 1 1
1 01
1 01
B. 1110
011
1 11
C.|1111
1 11
010
D. {0 0 1
1 00

42. A sufficient condition for local invertibility of F': R” — R" at a is
A. F is continuous at a
B. DF(a) is invertible
C. F'is bounded near a

D. F'is Lipschitz on R”

43. If A C R is uncountable and B C R is countable, then AU B is:
A. Always finite
B. Countable
C. Uncountable
D. None of these

44. A monotone sequence of real numbers is
A. always convergent
B. convergent iff bounded

C. always divergent

D. Cauchy

45. The Archimedean property of R asserts that for every € > 0 there exists n € N such

that
1
A n>-—-
€
B. ne<1

1
C. —>¢
n

1
D. n<-
€

TRB 9
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46. For f € C(|—n,x]) 2m-periodic, the Cesaro means of its Fourier series
A. diverge at some points
B. converge uniformly to f
C. converge in L? only

D. are undefined without piecewise C!

47. The series Y %:
A. Absolutely convergent
B. Conditionally convergent

C. Divergent
D. None

48. Let f,(z) = on [0,00). Consider the limit of (f,).

x
1+ na?
A. f, — 0 pointwise and uniformly on [0, co)

B. f. — 0 pointwise but not uniformly on [0, c0)
C. fn— i pointwise for x # 0
D. f, does not converge
49. 1If (f,,) converges uniformly to f on [a,b] and each f,, is continuous, then:
A. f may be discontinuous
B. f is continuous

C. f is differentiable
D. None

50. Determine the radius of convergence of the series

S) n2
n=1

A O
B. 1
C. et
D.

51. If g is constant on [a, b], then for any bounded f the Riemann—Stieltjes integral f; fdg
is

A [P fdx
B. 0

TRB 10 P.T.O



C. f(b) — f(a)
D. undefined
52. If f(z) =sin(1/z) for x # 0 and f(0) = 0, then f is:
A. Continuous at 0
B. Discontinuous at 0

C. Uniformly continuous on (0, 1)

D. Differentiable at 0

53. Which of the following is true?
A. A metric space is always compact
B. A metric space is always Hausdorff
C. A metric space is always connected

D. A metric space is always complete

54. A topological space X is regular if:
A. Singleton sets are closed sets

B. For each pair x € X and an open set B in X with « ¢ B there exists an open
set U such that r e U and UNB =@

C. For each pair x € X and a closed set B in X with « ¢ B there exists an open
set U such that rc U and UNB =&

D. For each pair z € X and a closed set B in X with x ¢ B there exist open sets
UV suchthat re U BCVand UNV =90
55. In R with standard topology, the connected component of 2 in Q is:
A. {2}
B. An interval around 2.
C. Q.
D. Empty.
56. In R, the set {1/n | n € N} is:
A. Limit point compact.
B. Sequentially compact.
C. Not compact, but has one limit point.

D. Closed.

57. In a topological space X, which property ensures the existence of a continuous function
f X — [0,1] separating any two disjoint closed sets A and B with f(A) = 0 and
f(B) =17
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58.

59.

60.

61.

62.

63.

A. Second countability.

B. Compactness.

C. Normality.

D. Metrizability.
Let X = R with the lower limit topology (Sorgenfrey line) and Y = R with the usual
topology. Then:

A. The identity map id : (X, 1) — (Y, 7,) is continuous

B. The identity map id : (Y, 7,) — (X, 7¢) is continuous

C. Both (a) and (b) are continuous

D. Neither (a) nor (b) is continuous

Let X = R with the usual topology. Which of the following subspaces are connected?
A Q
B. R\Q
C. (0,1)U(2,3)
D. R

The order topology on Z has open sets generated by:
A. Singletons {n}.
B. Intervals (n,n + 1).
C. Sets {n,n + 1}.
D. Closed intervals [n,n + 1].

In the subspace topology on (0,1) C R, the set (0, %] is:
A. Open.
B. Closed.
C. Both open and closed.

D. Neither open nor closed.

T, space is:
A. Normal and T3.
B. Hausdorft.
C. Regular.
D. Metrizable.

Let X = R with usual topology and Y = R with lower limit topology. Then X x Y with
the product topology is:
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64.

65.

66.

67.

68.

69.

A. Second countable
B. First countable but not second countable
C. Not first countable

D. Compact

The maximum modulus principle states that:
A. Maximum of | f(z)| occurs at interior point
B. Maximum of |f(z)| occurs on boundary unless f is constant

C. Minimum occurs on boundary

D. |f(2)] is bounded

The residue of at z =1 is:

2241

A 1/2
B. —1/2i
C. /2
D. —2;
The function log 2 is analytic in:

A. Entire plane

B. C\ {0}

C. Simply connected domain excluding branch cut

D. Unit disk

Zn

The series > °° . = converges for:
n=1 n2

Az <1
B. |z <1
C. |z] >1
D. All 2z

The number of zeros of z° — 1 inside |z| < 1 is:
A0
B. 1
C. 2
D. 5

The principal value of arg(—1 — i) is:

A —m/4

TRB 13
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B. 3n/4
C. —3n/4
D. w/4

70. If f has a simple pole at 2y, then lim,_,, (2 — 29) f(2) equals:
A0
B. Residue at zj
C. Infinity
D. 1

1
71. The Laurent series of ———— valid in 0 < |z| < 1 is:
z(z—=1)
B
. 1

D. > 2"

72. The function Sns at z = 0 has:
z

A. Removable singularity
B. Simple pole

C. Essential singularity
D.

Branch point

73. The Mobius transformation f(z) = % maps:
A. The upper half-plane onto itself.
B. The unit disk onto itself.
C. The interior of the unit circle onto its exterior.
D.

Every point to 1.

74. Which of the following is false?
A logz =1In|z| +iarg(z), 2 #0, —m <arg(z) <7
B. cos’z=1—-sin?2z VzeC
C. cosh’z —sinh?z2=1 VzeC
D. log(z129) =logz; + logze Vz,29 € C\ {0}
75. The dual space of ¢! is:
At
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76.

77,

78.

79.

30.

81.

B. ¢
C. (2
D. Co

A normed linear space that is complete is called:
A. Metric space
B. Hilbert space
C. Banach space
D.

Euclidean space

An complete orthonormal basis {e,} in a Hilbert space H satisfies:

Al = 21, en)l?

B. [lz]]* = Y (, en)
C. ||zl = > 2(,en)
D. None

The space of sequences 7 for 1 < p < oo is reflexive because:

A. (P is separable.

B. (£7)* = (4 and (£9)* 2= (7 (with § + 1 =1).

C. (P is a Hilbert space.

D. It is a C*-algebra.
If X and Y are Banach spaces, the set of all invertible operators GL(X,Y’) in B(X,Y)
is:

A. A closed set.

B. An open set.

C. A compact set.

D. A connected set.
The Open Mapping Theorem requires that the domain and codomain spaces, X and Y,
must be:

A. Normed spaces.

B. Hilbert spaces.

C. Finite-dimensional spaces.

D. Banach spaces.

The core consequence of the Hahn-Banach theorem is that for any non-zero vector xg in
a normed space X, there exists a bounded linear functional f € X* such that:
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82.

83.

84.

85.

86.

A. f(zo) =0and [|f[ = 1.

B. f(xo) = [[zol| and [|f[| = 1.
C. f(xo) =1 and || f]| = [[zol-
D. f(z0) = gy

If T: X — Y is a continuous linear operator, which of the following is always true

regarding its conjugate T : Y* — X*?

AT < (7).
BT = (17"}
C. | = TP,
D. T* is only defined if X and Y are reflexive.

A Banach space is reflexive if:
A. Natural embedding J : X — X** is onto
B. X*=0
C. Natural embedding J : X — X** is one-one
D. None

The spectral radius r(a) of a in a Banach algebra satisfies.

A. r(a) = lim,_q [Ja”||/™
B. (@) = [al

C. r(a) = [lo’|

D. None

A finite-dimensional normed space is:
A. Always a Banach space.
B. Never complete.
C. A Banach space only if the norm is Euclidean.

D. A compact set.

The radius of curvature of a plane curve y = f(x) is given by:

(1+ )%

A. a
|y"|
ly"|
(L (y)2)32
1 N2 1/2
a. ( +(y”))
|y"|
TRB 16
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87.

88.

89.

90.

91.

92.

(v)?
(T (y)2)Pe
A helix is characterized by:
A. Zero curvature and non-zero torsion
B. Constant curvature and constant torsion
C. Variable curvature and torsion

D. Curvature = 0 and torsion = 0

A surface is said to be minimal if:

AL K=0
B. H=0
C. H=1
D. K=1

K1+ K
! 2 shows that:

The relation K = k1ke and H =
A. Gaussian curvature is arithmetic mean of principal curvatures
B. Mean curvature is geometric mean of principal curvatures
C. Gaussian and mean curvature are determined by principal curvatures

D. Both are always constant

If both principal curvatures are positive at a point on a surface, then the point is called:

A. Hyperbolic point
B. Elliptic point

C. Parabolic point
D. Flat point

A surface of revolution generated by rotating a curve in the Y Z-plane about the X-axis

has the parametric form:
Alz=u y=r(u), 2z=0
B. x=wu, y=r(u)cosf, z=r(u)sinb
C. z=rcost, y=rsinf, z=x

D. x =r(u)cosf, y=u, z=r(u)sind

In the second fundamental form IT = L du® 4+ 2M dudv + N dv?, which of the following

is true about L, M, N?
A‘ L - <ruu7n>7 M = <ruvan>7 N = <rvv7n>
B. L={ry,n), M = (r,,n), N=(r,n)
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L = (ry,n), M = (ry,n), N = (r,,r,)

L= (ryu,ry), M = (ry,ry), N = (ry,,r,)

93. Let r(t) = (t2,#3), t € [0,1]. What is the arc length from t = 0 to t = 17?
AL [y VEHZ+ 9t dt
B. [[VI+edt
C. [y VAHZ+ 9T+ Lt

C.
D.

D. v5-1
94. Find the equation of the tangent line to the curve y = Inz at the point (1,0).
A y=zx-1
B. y=Inzx
1
C.y=-—
x
D.y=2x+1

95. Find the orthogonal trajectories of the family of parabolas y? = 4az.
Ay 4222 =C

B. 22 +9y*=C
C.22—y*=C
D. y? = Ca2?

96. The canonical equations of geodesics are
A U=0,V#0
B.U#0, V=0
C.U=0,V=0
D.U#0,V#0
97. For y” + 4y = cos(2x), a particular integral is:

A2 sin(2z)

B. - cos(2x)

C. = sin(22)

D. = sin(2x)

N8 0|8 k| —

98. The Wronskian W (z) of {x, zlnxz} on (0,00) equals:
A x
B. 1
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C. Inx
D. 0

99. For the IVP 3/ = y*/3, 4(0) = 0:
A. Unique solution exists
B. Infinitely many solutions exist
C. No solution exists

D. Solution blows up in finite time

100. The differential form (2zy + y) dz + (2 + ) dy = 0 is:
A. exact with implicit solution 2%y + zy = C
B. non-exact; integrating factor e*
C. exact with implicit solution 2% + y? = C

D. non-exact; integrating factor 1/y

101. For Bessel’s equation z%y” + xy’ + (2* — v*)y = 0, the point z = 0 is:
A. an ordinary point
B. a regular singular point
C. an irregular singular point

D. removable

1

102. Orthogonality of Legendre polynomials gives / P,.(x)P,(x) dx equals:
-1

A. 0 form#n

B. 2
2n +1
C.
2
D. 1

57’7’177,

103. For a first-order PDE F(x,y,2,p,q) =0 (p = 2, ¢ = z,), the Charpit equations are:
dr dy dz dp dq

A. = = _ - _
F, I, pF,+qly F, +pF, F,+qF,
de_dy_dz_dp_dq
"F, F, F. F, F,
o dv_dy _dz
p q F
p 4 _dy _ dz
F, F, F,

104. Classify the PDE wuy, — 4,y + 3ty = 0
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elliptic
parabolic

hyperbolic

o aw >

none

105. For (D? 4+ D?)u = eik*+%) (k, ¢ € R), a particular integral is:

A _;ei(kx—l-éy)

k2 + (2

B. 1 ei(szrZy)

k+{

C. 1 ei(kx+£y)

L2 _ 02
D. ei(kzx-i-fy)
106. For yp —xq = 0, a general solution is:
A 2 =d(2? +y?)
= ®(y/x)
= (xy)
D. z=®(zx—y)

107. Solve the Lagrange PDE xp 4+ yqg = 0: a general solution is
A z=F(2* + 9

B. z = F(%)

C.z=aF <g>
x
D. z = F(ay) +C
108. For a convergent sequence {x,} with error e, = |z, — a/, which condition must hold
for quadratic convergence?
A. e, ~ Ce? with C >0
B. ey =Ce, with0< (C <1
C. Ent1 = 0
D. Ent+l1 = \/€Ep
109. For the equation x® — 2z +1 = 0 (whose root r = 1 lies in [0, 1]), which of the following
fized-point iterations is locally convergent near r = 17
A zpy =22, —1
3+ 1
2

B. T+l =
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1
2 — a2

D. x,11 =22, —xi—l— 1

C. Tntl1l =

110. If g(x) = cosx and the fixed-point iteration z,.; = g(x,) starts with zo = 1, the
sequence converges to:

A. 0
B. 1
C. The unique solution of x = cosz (z* ~ 0.7391)

D. Divergent

111. If ¢’(«*) = 1, then the iteration x, 1 = g(z,):
A. Always converges.
B. Always diverges.
C. May converge very slowly or diverge depending on higher-order terms.

D. Quadratic convergence occurs.

112. The Vandermonde determinant for nodes xg, z1, ..., x, is given by:
A TTSo(@ — )
B. [Tocicjcn (i — i)
C. Yisolz — )
D. det(A) where A is identity

113. The backward difference operator V in terms of F is:

A.V=1-FE"1
B.V=FE-1

C. V=EY2_FE-1/2
D.V=E"—1

114. The Gauss—Seidel iteration formula for each component is:
(k+1) (k)
A. .I‘Z- = a%i <bi_Zj¢iaijxj )

(k+1) _ (k) (k)
B. 2" = - (bi = D iy = D G )

C xz(kﬂ) = (% (bi - qu’ aijfv?“) - Zj>i anfﬁﬁ-k))
D. $§k+1) = CL“JIZ(k) + bl

115. In the plane polar coordinate system, the expression for the angle 6 is:

A Y
e
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B, sm< )
C. tan( )
D. tan~ (;)

116. Equation for degrees of freedom:

HI@ <8

A. f=3N—2k
B. f=3N+k
C. f=3[N -k
D. f=3N—k

117. Which of the following properties correctly expresses the bilinearity of the Poisson
Bracket [F,G]?

A. [Fy + F, G| = [F,G] — [F, G|
B. [Fi + F»,G] = [F1,G] + [F3, G
C. [cF,G] = [F, cG]

D. [F1 + F,G) = ¢|[F1, G] + [F», G]

118. In spherical polar coordinates (r, 6, ¢), the Hamiltonian of a free particle of mass m is:

2 2 2
o Py Dy
A H=—"T+
2m  2mr?  2mr2sin® 6

2 2 2
- p
p__|_ﬁ A

B. H=
2m  2m  2mr?
P+ 0§ + 13
C H=——=
2m
2 2 2
D.H=2 P, P

2m  2mr  2mrsind

119. The maximum value of Z = 5x + 8y subject to:

20 +y <20
3z + 4y < 36
r+2y <18
z,y >0
is:

A. 60

B. 68

C. 72
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D. 80

120. In a linear programming problem (LPP), if there are 4 basic variables and 3 non-basic
variables, the total number of possible basic solutions is:

A 20
B. 21
C. 35
D. 28

121. Maximize z = 4x; + bxo subject to
2.1'1 — X9 S 3, —x1 + 41’2 Z 2,

and x1, xo unrestricted. This yields a solution of the form:
A. optimal
B. unbounded
C. infeasible

D. none of these

122. A ... arrival pattern is that which does not change with time
A. stationary
B. static
C. non-stationary
D. none of these
123. An item costs Rs. 50 each and has an annual demand of 9,600 units. The procurement

(ordering) cost is Rs. 75 per order, and the inventory carrying cost is 18% per annum of
the unit cost. The economic order quantity (EOQ) is:

A. 200
B. 300
C. 400
D. 600
124. In a bank counter, there is a single clerk serving the customers. On average, 12 cus-

tomers arrive every 10 minutes, while the clerk can serve 15 customers in 10 minutes.
The average number of customers in the system is:

A3
B. 4
C.5
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D. 6

125. A small clinic has a waiting hall that can accommodate only 8 patients (including the
one being treated). The doctor treats one patient at a time. Patients arrive randomly at
an average rate of A = 6 per hour, and the service time is exponentially distributed with
mean % = 12 minutes per patient. Find Py (the probability that the system is empty).

A. 0.2456
B. 0.0481
C. 0.1982
D. 0.2147
126. An LP problem achieves the same optimal value at two basic feasible solutions x(!) =
1 5

2| and x®® = |0|. Which of the following must also be an optimal feasible solution?
0 2

— =W NN O S O = N O D

127. Consider the LPP: max z = 5x1+3xs, subject to x1+2x9 < 8, 3x1+w2 < 9, 221+29 > 6,
21,y > 0. Suppose the Big M method is applied. The leaving variable in the initial
iteration is:

A. T1
B. )
C. A,
D. 5;
128. Consider the LPP: max z = 7z + bx9, with constraints z; + 22, < 14, 3z + 29 < 15,

2x14x9 > 6, and x1, xo > 0. Using the Big—-M method (introducing S, S, and — S5+ A3),
what is the pivotal element in the initial simplex iteration?

Al
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B. 2
C. 3
D. 0

129. Optimal policy of min z = x*yYz*w" subject to x +y + 2z +w =1 is:
1111
A (3111
B. (1,0,0,0)
C. (0,1,0,0)
D

. (0,0,0,1)
130. If X ~ b (8,
A

), then find P(X > 2).

. 1—3
B.1-

1= [(3)"+8() ()]
D

131. Let X be a continuous random variable with the probability density function (PDF):
k(3 —x), 0<x<3,
0, otherwise.

Find the value of the constant k for which f(x) is a valid PDF.

A k=1
B. k=1
C k=2
D. k=1

132. A sample of 80 students has an average test score of 75 with a standard error of 3.
Calculate the Relative Standard Error (RSE) for the sample mean.

A. 2.5%
B. 3.5%
C. 4%
D. 5%

133. Suppose X has pdf
1

flz)={ 71+ (z—2)7
0, otherwise.

—00 < x < 00,

Find the distribution function F(z) of X.
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m
B F(:c):ltan_l(x—2)

m
C F(x)z%—l—tan Yz —2)
D. F( ):%tanl(x—Z)—%

134. If P(A) = 0.5, P(B) = 0.4, and A and B are independent, then P(AU B) =

A 0.7
B. 0.8
C. 0.9
D. 0.6

135. If X ~ Exponential(3), what is P(X < 2)?

A 1—e3
B. e
C.e3
D.1—e®

136. Consider the joint distribution:

Y\X

0
1

Find the marginal distribution of X.

A PX=0)=5 PX=1)=+, P(X=2)=1

10°

B. P(X=0)=1 P(X=1)=
C.PX=0)=1% PX=1)=
D. None of these

137. Suppose Y has pdf

*Hy’ 07
fly) = {“e v

where p > 0. Find E[Y].

Q w >
= = =k
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1
D'F

138. The Central Limit Theorem does not hold when:
A. The random variables have the same distribution and finite variance
B. The random variables are independent but have infinite variance

C. The random variables are independent and identically distributed with finite
variance

D. The sample size tends to infinity

139. If X ~ Gamma(k = 4,6 = 2), what is F[X]?
A.

6
B. 8
C. 4
D. 2

140. If X ~ Poisson(u), then P(X = 2) is
A et
B. pe *
2,—p
ple
C. 5
D.1—-e*
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EDUCATION PSYCHOLOGY
SeLadl 2 _araillleL

Q.141) The Mid-Day Meal Scheme has been
renamed as which of the following?

(A) PM Aahar Yojana

(B) PM Annapurna Scheme

(C) PM POSHAN

(D) PM Nutrition Mission

Q.142) The main goal of the NIPUN Bharat Mission
is to ensure foundational literacy and nhumeracy for
children by the end of which grade?

(A) Grade 1 (B) Grade 2

(C)Grade 3 (D) Grade 5

Q.143) “Jaadui Pitara” is mainly targeted for:
(A) Secondary school students

(B) Parents only

(C) Teacher educators

(D) Foundation stage learners

—_ ~— ~— ~—

Q.144) “Integral education” covering five aspects of
human development is a concept advocated by:
(A) Sri Aurobindo

(B) Jiddu Krishnamurti

(C) Vivekananda

(D) Tagore

Q.145) Who is considered the Father of Sociology?
(A) Max Weber

(B) Auguste Comte

(C) Karl Marx

(D) Emile Durkheim

~ -l ~— ~

Q.146) Rousseau’s educational philosophy best
supports which concept?

(A) Societal control

(B) Naturalistic development

(C) Industrialization of education

(D) Rote memorization

—_ ~— ~— ~—

Q.147) When was Anna University, a premier
institution for engineering and technology,
established?
(A) 1929

(C) 1982

(B) 1957
(D) 1978
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(C) STH6V LDTIS e

(D) 611860 L_J&0)suiLh
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Q.148) Who is hailed as the "Father of the Tamil
film industry" and is known for producing and
directing the first silent film in South India?

(A) K. Balachander

(B) Dada Saheb Phalke

(C) R. Nataraja Mudaliar

(D) S. S. Vasan

Q.149) Which Chola king is famous for his naval
expeditions that extended the empire to
Southeast Asia?

(A) Rajaraja Chola |

(B) Rajendra Chola l

(C) Kulothunga Chola |

(D) Adityal |

Q.150) Human brains having enactive, iconic and
symbolic modes of representation. This concept
formation was given by

(A) Bruner

(B) Pavlov

(C) Piaget

(D) Thorndike

Q.151) Pre-operational stage is one of the
important  stages of Piaget's cognitive
development between

(A) Oto 2years

(B) 11 years and above

(C)7to 11 years

(D) 2to 7 years

Q.152) Physical developmentis .
A) Quantitative in nature

Qualitative in nature

Reflective in nature

Continuous in nature

~—~

(

(B
(C
(D

~— ~—

Q.153) In Pavlov's classical conditioning, the
unconditioned stimulus (UCS) is a stimulus that:
(A) Elicits aresponse only after repeated pairing
(B) Elicits a response without prior learning

(C) Becomes neutral after conditioning

(D) Is the same as the conditioned
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Q.154) Thorndike's 'Law of Effect' states that
behaviors followed by satisfying consequences
are likely to be:

(A) Weakened

(B) Forgotten

(C) Repeated

(D) Generalized

Q.155) The Gestalt theory of learning emphasizes
that the learner perceives things as a:

(A) Collection of individual parts

(B) Whole or a unified pattern

(C) Random set of stimuli

(D) Response to a single stimulus

Q.156) The need to succeed, to excel, and to
achieve a high standard is known as:

(A) Self-Actualization

(B) Power Motivation

(C) Affiliation Motivation

(D) Achievement Motivation

Q.157) According to Guilford's 'Structure of
Intellect’ model, intelligence can be classified
along which three dimensions?

(A) Single, Two-factor, Multi-factor

(B) Operations, Contents, Products

(C) Componential, Experiential, Contextual

(D) Linguistic, Logical-Mathematical, Spatial

Q.158) Who proposed the 'Group-Factor Theory'
of intelligence, suggesting that intelligence is
composed of primary mental abilities like verbal
comprehension and spatial visualization?

(A) Louis Thurstone

(B) Charles Spearman

(C) Raymond Cattell

(D) J.P. Guilford

Q.159) Continuous and  Comprehensive
Evaluation (CCE) was legally supported under:
(A) NEP 2020

(B) RTE Act 2009 Section 29(2)

(C) Kothari Commission 1966

(D) NCERT 2000
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Q.160) Which of the following is the correct order of
the hierarchy in evaluation?

(A) Test » Measurement > Assessment > Evaluation
(B) Measurement » Test > Assessment > Evaluation
(C) Test » Assessment » Measurement - Evaluation
(D) Assessment > Evaluation > Measurement > Test

Q.161) A Mathematics Readiness Test to predict
performance in Algebra is an example of:

(A) Achievement Test

(B) Aptitude Test

(C) Diagnostic Test

(D) Prognostic Test

Q.162) Who is known as the father of the Great Man
Theory of leadership?

(A) Fiedler

(B) Thomas Carlyle

(C) Kurt Lewin

(D) Max Weber

Q.163) A student reflects on their learning strategy
and revises it for better performance. What type of
knowledge is this?

(A) Factual

(B) Procedural

(C) Metacognitive

(D) Conceptual

Q.164) The term Curriculum is derived from a Latin
word “currere” which means:

(A) To teach

(B) Torun/racecourse

(C)To learn

(D) To read

Q.165) Which principle of curriculum development
encourages addressing various learning styles and
preferences?

(A) Balance

(B) Individual Differences

(C) Utility

(D) Relevance

Q.166) Project-based, real-life learning in curriculum
best reflects which approach?

(A) Logical

(B) Spiral

(C) Unitary

(D) Topical
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Q.167) Which institution leads the national Virtual
Labs project in higher education?

(A) IT Bombay

(B) llISc Bangalore

(C) IT Delhi

(D) NIT Trichy

Q.168. Which toolis India’s first Al-powered teacher
robot?

(A) Vedabot

(B) IRIS

(C) EAGLE

(D) AARNA

Q.169) TPACK was proposed by:
(A) Mishra & Koehler

(B) Skinner & Crowder

(C) Morrison & Hunt

(D) Gagné & Krathwohl

Q.170) Which platform is India's main MOOC
provider and also serves as an OER repository?
(A) SWAYAM Prabha

(B) Pathshala

(C) SWAYAM

(D) e-PG pathshala
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GENERAL KNOWLEDGE
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Q.171) The first Indian to become a member of
the British Parliament was?

(A) Mahatma Gandhi

(B) Dadabhai Naoroji

(C) Subhas Chandra Bose

(D) B.R. Ambedkar

Q.172) Which was a military title during
Sangam Age?

(A) Poligar

(B) Perumakkal

(C) Enadi

(D) Manigramattar

Q.173) The Directive Principles of State Policy
(DPSPs) in the Indian Constitution were
inspired from which country's Constitution?
(A) United States of America

(B) United Kingdom

(C) Ireland

(D) Canada

Q.174) The highest peak in the Aravalli Range
is__

(A) Mount Abu
(B) Anamudi

(C) Doddabetta
(D) Guru Shikhar

Q.175) Which of the following is classified as a
primary pollutant?

(A) Ozone

(B) Smog

(C) Sulphur dioxide (SO,)

(D) PAN

Q.176) On which date is India’s National
Sports Day celebrated?

(A) June 23

(B) August 29

(C) April 6

(D) September 5

TRB

Q.171) L9919 @) LITTTE@BLOGTDS F) D
2 I eSTITET (LS @)BSNWIF wiTH?
(A) Lb&ASHLOT HTES)

(B) srgmumu QpearGrmes)

(C) &umav Fp%H T CLmen

(D) 19.9,0. HoCLSSHT

0.172) FmI% FTVSH®  QUIPBISLILIL L
@) rremiaLl LIL L LD 6157

(A) LITEDTUISHS T

(B) GlLI(hLO S H 6T

(C) er160TMLY

(D) Lo6wH 1B gL S S M

0.173) @pFw YrFweenioLitied o arer
wrBlewd smatens CrrEsmiser 6Iks
BILIg6T — TFuwevenLoLifed ONGILET
Lr@ iy Qupms?

(4) Qi fFsT

(B) @Qmi&lewnps)

(C) Qquierpgl

(D) &esTL_IT

0.174) 9T GT6N
2 WTLOTGST FFILD 6157
(4) ajesL” L

(B) yev1(LpLy

(C) C_m_QurLm

(D) & F&d

L0e» eV 61 mL_Fled

0.175) LeTeuheuaTaummled 61& (LpSGHTen LD
I&UGSH WIS e LIL(BHSSLILBHFDSH?
(4) e GFmest

(B) LyewseLpL LD

(C) 3555 L Y 5mF® (SO2)

(D) PAN

0.176) @QpHuraiear GCsFw aflewarwm’
BI6T 6T6% BTeMe0 OlsmesdTL_m_L1LI(HSDI?
(4) 839 61 23

(B) Q,savL” 29

(C) erLiged 6

(D) Q&Li_1bLig 5

P.T.O



Q.176) On which date is India’s National
Sports Day celebrated?

(A) June 23

(B) August 29

(C) April 6

(D) September 5

Q.177) Which among the following
organisation released Multidimensional
Poverty Index in India?

(A) NITI Aayog

(B) Ministry of Economic Affairs

(C) National Statistics Office

(D) Ministry of Internal Affairs

Q.178) Who is known as the "Moon Man of
India"?

(A) Dr. K. Sivan

(B) Dr. Mylswamy Annadurai

(C) Dr. Vikram Sarabhai

(D) Rakesh Sharma

Q.179) The difference between the compound
interest and simple interest on 310,000 at 10%
perannum for2yearsis__ .

(A)X100

(B) X250
(C)R200
(D)X150

Q.180) NABARD stands for:

(A) National Bank for Agriculture and Rural
Development

(B) National Bureau for Agricultural Research
and Development

(C) National Authority for Banking and Rural
Development

(D) National Board for
Resource Development

Agricultural and
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Q.180) NABARD stands for:

(A) National Bank for Agriculture and Rural
Development

(B) National Bureau for Agricultural Research
and Development

(C) National Authority for Banking and Rural
Development

(D) National Board for
Resource Development

Agricultural and
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