Section 1t GENERAL

Maorks for Section 1: 60

Thes section conbimne 21 guestions,

For each guestion, only one of e four pplons o g coveecl onvewer, For gueshons, 11 to 118, a oot
unawer wxll omn T marks.  For guestiona, .19 o 1 21, a covrecl ansoey aall curn 2 marks.  For Uia
GENERAL sertion, & urong anawer or an unattempted guestion vill sarn 0 marks,

fend the follostng possage oneefally and atsaer questoens 10 e 13

A population pyrambd i a graphical representation of the agewise distributlon of peaopls in &
pipmlation (typically that of & cowniry or region of the world . The phrase comes from the Fart
that typacally the shape of this graph looks lile s pyramid when the popmlation = growmg, ke
B oabso wsd (o loler aboul e poprodioctive poatlbores woed Dlelibood of e costinuation of i
comuaty, I typecally comssits of twe beck-to-back ber graple, with the populaton plottod
o Lhe M-ty el wge pitervids oo WUse Y-puds, The elb pet 5 0y plially weed fup slaowiigg daalos
ar] right for showing sl oo particaber popubiiion o ve-year ape grouge (abso callod
cohrrts), Often there temd to he more females than males i the older NgP FTTRIE, dvmn oy
kemger e expectancy of females,

Papaulation pyramids can he elpssified in three tipes. An “expansive paramid” &5 very wide at
the hmae, inﬂir'urln.!; IIiE;]'l hirth ratern and lower Tife PR CERnCY, & “statinnnry p}-rnm‘lti" ahimms
an unchunsivg pallcen [eosvepl [or older e grougs) of bow lertility ood low morlality. A
“vupstnctve pyoumd” or “omon shaped pyomod” s e pyrnd Ueet coptracts ol L Dol o
Tlais pyratid bs w lvpacal paltesn e voey devlopod counlems, aapicially whes g nanls ae
factoced vul, I & wdicative of louger Lile expeclaney, & low dealh e, bat abo a low barth
Tt

The expanaive case ts smmetimes called a3 “youth alge”. Social seientises take special inberest
m #fferts of yoareh bulge o a society. Far examiple, & large poputation of adolescents entering
the labonr foree may etther pot straln on the seonomy die to high noemployment or give »
“demograple advantage” due o avaikability of lange lnmnan resource,
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1.2 Populnbons wath eomstrcted pyrmanids exhibit severnd common traits. The tesst which would
NOT be imllcate] by such pyramlds s

[A) high level of education {B) sunianic prosperity
() worss o good heslth care (D) bau on contraceplives
1.3 The population pyewobd on the vight inay
correspond 1o the preseat population stose-
L ol
(A) ludin

(B Germany

R LRSS SR ] li‘
e £ A p P P ENRT AR

(0} dapoa,

(1) Afghanistan,

Read the following passage carefully and ansver qguestiona ] fo L5

Conl i an onteome of compncted and preseryved remnine of plant mastter tnder high tem-
perature and pressure. The process of organie plant material getting comwerted mto cnal
w ealled eralification, Aorvmmintion of plant debrs oA swemp where the stagnant wnter
provests exidation woed Lot decossposition of L orpaic ol ler, pesulis i peal swidnps”.
Coal muiped [rom such swianmp & colled bamsc coad. Lo pot swsunps; acrobic bactoria mpedly
cocitlmsy colludos wend ollis comspuoniulys producig cirbop disssle, anunonia, ele, The de-
comupostl msterial compacts aboul 35 ol the orpanie wwtter, This resalls oo mixiure
with o barge propoertion of g, The bectems gquickly wso ap the avialsble oxygen aad dic
ehding the Arst stage of the process. Then, the anasroble hacteria take over the desompo-
sitinn process and produce scide as metahalic waste products. When the pH reaches ahont
foar, thess hacteria die. Ths |'|rn-.'il|||-|' at this stngr = A Eﬂl-!ih- mintrrin] emlled ﬂ:.-"l'l:.'l Mg
to penlopieal activiey, Gytts may b borked o & depth of 2000 to 4000 et where the
wemperstume s abool WPC apd o thermal proces knows es itunpunsetion may bogis
Al this logaporstm, waler el oller yolalibes are caleudiond, leaveng Dol Bxoed oo,
ash, sulpbr and viher tnce ceapeple. As s mixiore gets bamed deeper, e prossumes
aja Ligmapeoril ires coes Jircesed clomucsl monelons o secur which sodoce Lgnas (o luand,
black carbo-rich waterial, which we call coal. Uisder excbresne couditivns of pressure amd
trmperataTe, it may get eomverted to graphioe

Coul barpessed sl variois sbapes las ooy calosorsed w0 lowr srades ol incpeasing cas-
bom content: Lignite, Suob-Bitmupmous, Bitunioous, and Amhiracite. North Americo and
Axin pomsesi over 2500 sach and Farope abont 3004 of world's moal reserves.  Asin has &
sigmificantly higher proportion of hiteminaus coal while the sib-bituminons and ligniee
eonls are more prevalent in Enropean reserves. When conl 8 combusted, the freed salphar
comtaminants g comvertad into a green hoose gas which may result in ackd rmin.

1.4 Aniong the Isted countemns, (e conl peservs of & reletively better quadity are kkely to b found
in

(A} Germany. ([ Rugsia (C] Sundi Arnbia, (3] India
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1.5 The corroct option that captures the sequential trapsformation of orgame plant mattor m the
prvoess of conllfication &

I:..ll] | LT - 'I"_IE;I':!'IE =& Humle conld — [."-'F'I'.l.rln_
(B) Humie cosl = Gyttt <+ Lignite =+ Graphite.
{C] Peat — Gytta — Humbe coal — Coal,

(1) Hudiide eoal — Gytia —+ Coal — Graphite.

1.6 ln recent thmes, isdlusirial regions which are o users of coad have been exporioncing acil
raine becaise

(A} the uxides of sulphog rmeed during comnbustion combine with water to form acils
{B) the hvdeidis ol sulphue fosised jo combiuston comibiao with water 0 e scids
(U] Lhe salphar pescts with ollier groon bouse gases (o [ocin ackds.

i1} the rarbon momoxkde formed in combostion, doe to catalveing action of sulphur.
rombines with water tn foem acids

1.7 Astar 5 s beingy ortated by o plaset 1" sach Ut Lhe plaget rotates scosod itself oaee cvery 0.
ciirtl s, 18 B observed] Uil " comipbites 106 nololoss ol el by thie lime i cospletes
1 revalution around 5. If the planst's semse of ratation and revobrtion = in same direction, &=
arhital perind (im earth days) wonld be

(A) 196 (B} 19.5 () 187 (D} 198
LR The actoal one fll cyele of seasons i 865 days 5 hoore and AR5 mimutes, Untll 1582, the
calender nsed m the western world 1ok the year to be exactly 365 dayz and 6 hoors lomg. In

1552, rorrections were mageested to mateh €he vearlength to the react mll cyele of seasoms, The
enrrection sngpested wenld have heen:

(A] recincing nimber of leap davs over n ovcle of 300 yreaes.
(R} redncing number of days in every Fehrmnry:
() salding ome day to svery Inly,

(D) scdding 0 nuwber of exloa davs w1582 Lo realign U caleador.
1.0 Thie laostiel susebiow ol Lrplanples sbiowi i Lhe Bguge i Wae grplil sade is

{-‘l} 'Eﬂ- {H:l '25.'. e I._."._
{C) 5 () 29, AN
§ ’ J -.:"'. .-I,-'I-.

1.10 A free-flowing river originating in Nlgn mountain range and flowing downstream will lave
the largest contribution of mdrients from

(A} dussosntolroplic bacteria erodel from the soil.

(B) mbowerels from the uoderlying sk

(0] dend lenves and other orgnnic mstter colleeted along the Aow

(1)) photosynthesi= activity of phytoplanktons and HQeating aguatie planta
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1:.11 On a playgronund, soame men wore playing foothall, In that groip, 5 men were grand fathors of
sopneond else [ the groups, 15 men were [atlers of soteone else n the group and 15 mos were
soms of soteone else in e group, What s the minboam number of men on the playgronnd

(A} 20 (B) 2% (C') 30 (D} 3%

1.12 I one disires to cosane that windows of the house act as good insukitenss of Beat, the rooamn-
miended stontegy [rom the lollowing lst wonlkd b

(A) donble pane glass withont any gap in hetwwen.

(B double pane gliss with water m Detwoeen

(C) donabade piane glass with adr in baetween,

(D) aloulibe pane plass with ansperent polvibene in Debween

1.13 A cardboard ent-ont is paimted with dots oo one side as shown in the leftmost fignre and then
folded to make a cube, The rube so formed will look like

- »
' j & i _.l-- ._r ¥
™ . i [ ] K -'.__' _.'.."- 4 -. L
'] - i i w .-r. _..‘_- .. ‘.'.
L]
o oo * (99 ] - v s . . %
. L2 Ll F L ]
(] g ol , a4
i T i
s 8
i 8
. W 1A 1 LN T

1.14 A particle sooclerates ot peed for oo sovomd sad ot tabes spood of §oodsec. Thees i ool v
with thi= speed for another secomd and then decelerates for one seermd 0 come o Test. The
trajectory ix shown in one of the four grapha. The corract graph reprassiiting this sitnation is

i ° i
P Y §
;; "y f‘ i1

I 7 :

iy AN

hl.

1.15 Dinta oollocted in survevs ean be classifiod as sither qunlitative or quantientive. Mathematioal
aperations ean he performed on quantitative data but not on qualitative dats, The data from
the fallowing list, which can be deemed as quantitative is

{A) ape of the respondents. {B) phone mumber of the respondonts.
(C) gender of the repondents. (D) PIN code of the respondents.
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1.16 The sum of the roots for the equation 22 — 622 — 3 +5=101s
(A) -6 (B) -3. (C) 3. (13) 6.
1.17 Rewd the following statements.
Statement P: All scientists are teachers.
Statement C: Some teachers are scientists.
Statement R: Some scientists are musicians.

Given these statements, the statment that can be logically inferred in definitive manner is
{A) all musicians are teachers and some are scientists,
(B all scientisis are either teachers or musicians bt not both.
(C) some musicians are teachers but not scientists,
(1Y) some scientists are teachers as well as musicians.
1.18 A worker wants to tile Qoor of a large hall. All tiles are in the shape of regular polypons, The
tiles may not be broken in pieces and no gaps should be lefi between the tiles (you may accept

breaking of tiles at the end walls). The shapes of tiles which cannot be used for this purpose
would consist of

(A) only triangles. (B) only pentagons.
(C) only hexagons. (D) acombination of octagons and squares.

For rest of the guestions in this section, each correct angwer will earn 2 marks.

1.19 The element that was discovered from the solar spectra before it was isolated on earth is

(A) Helium (B) Lithium (C) Beryllium (D) Argon
1.20 The scientist who pioneered India’s space programme is
{A) Meghnad Saha. (B) A. P. J. Ahdul Kalam.
(C) Javant Narlikar. (D} Vikram Sarabhai.

1.21 A pirl has normal vision during the day but cannot see clearly in dim light. The vegetable
that would be the most effective in helping her 1o overcome the problem is

(A) Green Peas (B} Cucumber {C) Spinach (D) Capsicum



Section 2; Biology
Marks for Scction 2; 64

Thiz section contains 18 questions.
For gueshions 2.7 Lo 2.15, only one of the § oplions v correct. A correcd answer wil] e 3 marks,
i ety enswer will garn =1 ) mark, ond en onettemplad puestion will aren 0 ks,

2.1 The eelhilne strictures ahsent b anlmal oells are

{A) eell wall apd glvoxysomes. {B) mitochondrin and Golgl bodiies,
{C) cell wall and centriole, () cell membrune and Golg bodes

2.2 Hevessive mutations in some raro genetio disorders can mnnifest as disease. A conple had four
sans andd fonr daughters, of which two sons developesd such a genetic disorder. The parents did
ot manifest disepse symptoms.  Furcher sindies showed that this dissase affects onlv males,
I penes P {domdosot allede) apd p {recessive allele) ame involved in el disorder, jdeatily the
correct statcment from the options siven below,

(A} The practyvpe of the mother is Pp.

(B) Tl penotype of the futher is PP,

(C) The geme (P/p) is located on an sntosome
(1) The gene (P/pj is lncated on Y ehromesome.

2.3 Epaneplirive bevel s blood imircesns i psponse W osinss, This bormose s eows G0 allec]
the rate of glycolysis in different organs of the body, The rates of glyeolvsis in fiver, beart and
sheletal musches noresponsc o mse o Bood epaneplacioge (o companiso o gon-stress condition )
s expecbnd Lo Do

CA) unallected o bver, low o ek, nad bagh e sloelelal mscles
() high in liver, iow in heart, and low in skeletal muscles.
() vnaffected n Hver, high in heart, amd bow in sleletal museles.
(DY) low in liver, high in beart, and high in skoketal mmiseles.

2.4 Stoms bhavo ploved an bppoctont role o plaot evolalion. Thelr functions ave chaoged soad
evolved over a period of time, From the list given below (i to iv), identify the functions
e formed by stems in different types of planks.
(1) Photasyutliesis,
(i1} Suppore.
(i1} Storage.
(iv] Spread and dispersal of plants,

(A} (1) and (i) onlyv (B) (i), (i) and (1) ouly.
{€) (1), (i), (i) and {iv). (L) {ii). (i) and (iv) only.
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2.5 The devolopment of transgenic “Golden Rico” s expectod to belp children sufferning from might
blindness by introducing gemes that increase the production of

{A) Curenmin, (B] Toropheral.
() Bita-carolee. (D) Ouneggn 3-fatly seid.

2.6 The biolopieal adaptation that allows frogs 1o ohtaln water for thete survival during conditions
of water searcity is the

(A) presence of modified tongne that acts ike a sponge to suck water from damp soils.

{B) presence of water channels i the =kin by which they absorb water from their sur-
raoericl s,

{C) prescoce of ciliated cesoplhagus that helps in scparating water [om ngestod patrtie-
ulate mmtier,

(1) selective feeding on plants with large amount of water that wonld falfill the water
recgirenrent .

2.7 Formation of both peptide bowmsds and glyeosidic bonds
(A) mvolvo addition of o phosphate group to the prooursor molocules.
(B) would oot cequire o calalyst o biological systems,
() imolve removml of & water maleenle,
(0 imvnlve addition of carbosoy] group,

2.8 A baclernad cultuee grows Jor 48 lus wooa s, costamnng, vaudiosetive sulphoae wonkd ocoe-
porate the radiclabel in the tetra-peptide:

(A serine-cysbene-tyrosine naethioninge.

(B) threomineslysinesaspoartie acid-glotamic acid.
{C) alamine-profline-histidine-ghyrine,

(1) tryprophan-phenylalanine valinelsolescine.

2.9 Vitamin BE2 1 s woportat vitsenin reguiced Toe ool oasan Body Ductops. 10 s produced
ady by a cotumiensal bacteris present in owr intestine and our body absorbs vitmuin B12
through o glyvooprotein called “lotrinste Pactor” . A disesse called the "Blind Loop Sy udrome™
{BES) owrure due to over proliferation of this bacterial flors affecting the normal procoss of
digestion mod sbsorption and also beads to vitamdn B2 deficeney. The agpropriate trestment
regime for BLS would involve

(A) arsl administration of vitamin 312,

-[H] il acdmdnisiead oo ol Todrinsbe Factior.
{C7) sappression of the commensal bacterial growth using an appropriate agent,

(0 iakake of the cosmensal bacterta that prodiee vitsmio B12



2.10 In » long-term study of s population of & seli-pollimated plant, it wis obseryed that an allede,
which significantly enhancod vegettive growth and production of fowers in the plant, did not
expannd in distribation over subseguent generations o the popubation, This coald be beeanse
the allele is

(A) dominant lethal in natnre
(B) vighthy Tinkes] to s gene that allows formation of baege snmber of seeds ineach plant,
(0 linked to a gene that supprisses development of axiblary branches,

(D) tightly linked to & gene that suppresses developmont of pollen mother cells in the
[Hlant.

2:.11 An wgquatic plant, Catombe cpebmana, shows sulstantial developmental plasticity,. The
stulnnerged leaves of the plant wee feathery (whlch are not damapged due Lo Bowing wderwates

currcnts § while lewves on the surface aro pedded (and holp in Qostation). The correct statoment
relistend Lo Uhe ubove phesoty pos s
(A The geoomo content of Lhe subaserged leaves = diflforent [rom that of leaves op U
sl
(B) The olserves] phenobypic varsiation w e i ool inlleesced by diverse growth con.
dithons.
(01 These plenotypic smrintions mee doe te somatic mutations.
(D) The submerged and floating leaves may have yariations in the expression patterns of

stractiral and for regmnlatory genes

2.12 Suake venom s elten possopons due e ils aoeswal peptide cooleots Gat act s toxuss allect iag
pwnppnhis apd olher organs. The treatiept 3 such coscs 8 adssuastration of an "Adtidons™,
The antidote consists of antibodices that are rased 1o borse by repested adminssteation of zmall
dises ol Lhe spake vepom W the borse o giap of few wecks, The aotidobe s highly elfective
in weotralizing the toxins because il

(A cotmisis of maltiple types of antibodies, which neatealise venom peplides preseot
btrnan blogod.

(B comsists of o single type of aatibody which meutrslizes diferent venom peptides
prescnt i himan blood.

() conststs of o large momber of et antibodies which have already neatealbed
different venom peptides present in horse blood.

() stimniates the hman immone response against snake venom.

2.13 A living eoll = chisrscterizerd] D the proseasce of several celluba structures am) imokecular
protisses, Lhe correct statoment regardine bving cells is:
(A) The nuclens s a charactortstic fontam af all Tiving eolls,
{B) An mHENA sequence i never completely represented i its transinted product.
() Antleodons are located on the rRENA.

(D) Splicine of wirons in prokaryote: oceurs in the eytoplasom,

Page 9



214 The following crosses were performed between parental lmes with mdicsted genotypes
(i) BB x Bh
(] AAbh x naBB
(i) BIY x bh
(iv] Bl x Bl
(vl AA x AA
(vi] bbs x Bh

The above cposses thal are expected Lo prodooo omly 505, bugwsvgoles among the FL progeay
e

(AY (i), (kid) wnel (v (B (1), (iv) oo (wi)

(C) (i), () and (v) (1 (1), (), (i) and (vi)

2,15 Cobostrom (mother's millk '|1|'|:|r'|11r-r|-d i‘l‘nfrl-l'ﬂ'i‘ll'l'l'.]}' after child hirth) ta heneficial for 'Imrrnml'ry'
of the human infant becanss it contalns

(A) pF. (B} 1 (T} LB, (D) g

For guesfions 216 1o 2 18, ope o more thaan one of e § oplons oy &= cormeel. Your ansioer
1 reqnrded vorrect omly if you choose all the correct aption(s) and no Incorrect option(s).
4 corrert anseer iwill sarm § marks, a wong apawer ar an anattempted guestion usl! sarn I morks

2.16 A graph showing e elfect of sulstrole cusecnlralion 18] oo ooy selivily B given bolow
The corroct slabeuscul(s) o) ares

(A) The maction velocity reachos o maxianun al low substrste conoentmlion,

(B) I & comperitive Inhibitor hinds 1o the active aite of the enmeme. it wonld not change
the maximum wilocity,

(C7) 1f an imhibitor that closely resembles the anbstrate hinds to the active site of the
vugvae, it woith] crvese thio Ky, of the feweton.

(D) L the prosesee of @ competitive idabitor, merosang substate concentration wall pol
ilect ensvme aclivity.
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2.17 Light-induced chloroplast movement (chloroplast photorelocation) has fascinated plant bi-
ologists since its discovery in the mid-nineteenth century. Physiological and photobiological
analyses reveal that chloroplasts can move in any direction within a short time during the
accumulation and the avoidance responses. The side and upper surface views of a leaf cell are
shown below along with the direction of light as indicated by the arrows in the figure below.

v ¥ ¥ light V¥ ¥ tight

Side

view chloroplasts
Upper

Surface

view

Figure 1 Figure 2

The correct statement(s) regarding figures 1 and 2 is/are:
(A) Figure 1 indicates exposure of the leaf to weak light and Figure 2 indicates exposure
of the leaf to strong light.

(B) Figure 1 indicates exposure of the leaf to strong light and Figure 2 indicates the
exposure of the leal to weak light.

(C) In Figure 2, the chloroplasts relocate to escape photo-oxidation.

(D) In both the figures, movement of the chloroplasts is random and does not change
with direction of light.

2.18 Iu a cloning experiment using F. coli, a DNA fragment was inserted in an EcoRI restriction
site of a plasmid vector that contained the kan® and spec™ genes for resistance to the antibi-
otics kanamycin and spectinomyein, respectively, It was observed that all the positive clones
(containing the DNA fragment of interest) grew on medium with kanamycin but not on media
containing spectinomyein. Colonies, which grew on media with both antibioties, did not con-
tain the fragment of interest. In the absence of any other confounding factors, the statement(s)
which could independently explain these observations is/are:

(A) The spec? gene contains a mutation which generates a stop codon within the gene.
(B) The EcoRl site was located within the spec™ gene.
(C) The cloned DNA fragment was lethal to the cell,

(D) The cloned fragment of interest produces a protein which binds and inactivates the



3.3 The exnct concentration (€~ ) of H® jons n an aqueons HC| solution of arbitrery concmtration
(Chiey) can be obtained from the expression

K
'[-I*-l-]- E-I“| ='E'f|-_[{“L -[E:I ll':.'H. =I:-.'u|-_;|_-|-t_r_.
H*
-ﬁr
'I.F_I I‘"'H. = I:Hi!l:l ..‘_u' -;'1']]: I:"I-Hr = r'I‘H:'I i Hﬁ'm
HF

3.4 The vapour prosure of throe liquds P, Q and . of neardy equal molecalar mosses = shown as

o funeiion of Lemsperabore helow.

2

Vapour Pressure (kPa)
g

'.J ‘ﬂJ A L el ||..|'|.| 120
T C)

The corroed stalemaenl i

(A] The nornwl boiling points follow e order P00
{B) The viriation of pressuce with respoct o bempesibore o eads Lguid &= ogiven by

o iy .
'ﬁ=-ﬁ','ﬂﬁm.ﬁﬂﬂmﬂﬂm.

{C) Thee sbrength of mlermoloculis mteracUons [ollows U onde P=0R
(I3 The normal bolling polnt of 0 is cose to 65° C,
3.0 ln the followiog resctions,

, Li - N NHs s
X . |O Lindliar Catalyst ¥

X ond Y respectively are
Hal'

..Hi‘ r:“- -‘-‘-‘-‘--"Il.“'.ll
l:__l” ﬁurjllhf. and O {B] [I:u:':_n:'u_-..- anal ]\J‘
" it IR, e g
(©) L.I st o (o) it |
I M,

m,
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3.8 Crs<bcholorocthylens ran bo converted to frans-dichloroethylone by rradintion.  Dering the
Intedeunvers o

(A] both the 5 and o bonds mee broken ind seformesd.

{B) woly the = bond s broken and reformaesl.

(O} the C-C1 amd C-H bands are broken, H and Cl atomns interdiange thelr positions amd
new boods are formeed.

(D] bath the = and & bands rotste along with the groops.

.7 The mnjor product of the following reaction i

‘1 lnT ag. 1T
] Ir-lil-luqr

! 0
{A) m | (B W@Il
T
il
% 5
o ~ Mk ™
i

3.8 Cuopponnd X (CoHy) bis [our peesibde mockser wono il derivatives. Op m.il.ii!.i.m ik Eives
Calls 0y which ca bave tiror passible ooy piteo decvatives, The compowad X

EP

5.9 The major prowluet of the following reaction is

X, 1m0,

Hi

). CalistFN
———

m rH

o

(A) () (D)
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3.10 The major products abtamed when a mixtare of cyclohexane and cyclopentaoe i heated to
07 C I the prosence of P oawe

[A) benzenn and cyelopontanes, {B) benzene and a-pentane.
() evelohescadiene and evclopentadione. () eyrlohexene and eveloprmtens,

3.11 The mewt stable Lowis structure of No0O is

(A} =N=k: m ===
(€) H—N=0: () s{}—N=n:

3.12 Amuong the comples jons [THH )1, [CriH200]*" | [Fe(H20)a]"" aml [ColHO)*, the
vnie Usat shows stroigeest distortbon o repilar octalsdral structure §s

(A) [THHO)M (B} Cr{H 00" {C) |Fe{H, 00" (1) [Cof{Hy 0"

3.13 Startig ro the ok sall strucbore, U orystal strsctuane tvpe geoemted by e removal of
il jesivw aal it Ly e in

(A skmphe calac. {B) leody-ceutored cubic
(C) Lwe-omntvrad euba (D) cod-venbered eulbic,

3.4 Amomg the metal carhaongis Mn{COb| T, [TI00)), [Cr{CO)g) and [V{COH )], the C-C) hond

nrder srmld b oot in

(A) M(COIT  (B) [THOORA  (C) [CHCOW] (D) IV(CO)|-

.15 The remrtivity of the metals Al. Ca. Mg and Na follows the arder

(A} Na> Cna > Mg > Al {B) Ma > Mg > Ca > Al
(C) Al=Mg>Ca> Na (M Mg = Na>Cax Al

For guestions & 16 o ¥.18, ane or more than ane aof the | options may be eormeel. Your anser
13 regarded coreect omly if yon choose all the carrect option(s) and no incorrect option(s).
A coryecl answer wall sarn 5 warks, o wrong gasver o an anadlemnpgded gaesfion well enrn O neesbs,

3.16 Boron and nitvopen fonm bonds amiadososs to carbon-carbon boonds, For example. compound
amamia borane, NHy<HHs, contains B-N hond annbogons to the OO bond in ethane, Ho-
razine | ByNaHg ) i= analogois to benzene mnd is prepared by vencting NH Ol wieh BCRy follomeed
b rednction using LiIBH,. The rorrect statement{s) is/ are

(A)] Boron nitrlde (BN) has a structure similar to geaphite and is a good eondnctor of
{B1 The H-center in horazing is snacemtible to nuckeophilic atrack.

(C'] Ethane s a pas st room temperatore, while anooma boroe 15 oot so.

(D) The resethom of HCL with borwdne gives boesachlore derdvative of borasine.
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317 Consder the followmg reversible resction st s particnlar tempersture and pressure,

Malg) + 3Hylg) == INH;3(x)
for which the equilibrin constants in terms of mole faction (r) and partial peesure (p) are

3
defined as K, = ee—ge il Kp = —F-i—:lﬁ- rmpectively, Let an equililiom mixture contain 3
T

R
ol af Nz, 1 mnl of Hy :M 1 mal of NHy [K; = 8.L8). Now, beeping the nperature constant,

if & mid of Ny are sdded to this misture, the eomeet statement{s} i=/are
(A) The eepuilibriwm will shift o the loft producing more Ny A the Ny additbon s at
oomEtant pressure.
{A) The equilibrium will shift to the right producing mors NH;, 5f the Ny addition & at
Conslanl paressire
(C) The equilibebin will shill o e lell producisg woee N5, 10 e Ny adcdilbon B al
constanl volue,

() The eguilibriom will shift to the right producing more NHa: if the No addition s at
enmEtant yolnme,

3.18 Hulogesation of belomes B oan bferesUing reacton, Tor exonple, iU s nvolved o et proepas-

ration of baloforms. Hadogeoobion using moleculor balogen Lalas plucoe at the o posilion (o
e corbony] proup o e prescioe of o aod or e biee, 1o o besic eedisie, e stalsiity of
carbanion 5 important. In an acidic medinm stabilty of enal form &= important, as the reaction
gows throngh enol,

X x
|t n? s
—.L.H'IrI,-'I'm:-'ur- HI !. Ht |

An e-ludoprnated kotone wedergees subeoguont baloscostlon Lo loem poly ladosessiin] Jedon,
Chlvruluein = pecpusrod by the a'ton O soddiue by pocldorile vy sootowe, Ty tas prociss
trichlorvaceloue B ormmed 65 wn mlermmedie. Trehloroseclope cin react with Lydroscsde jon
@ two possble ways as showa bukow,

(1) COLCOCH =10 Y CH.COOH+CHOL
(i) COLOOCH,+H:0 —H9 o  COLCO0H 1 CH,

The sorvect statement (n] in/are
(A) A v-chlorckotome rocts rapadly by Syl mechanisa,
(B) Reartion of 2-brome-3-pentanone with hromine in an alkaline medinm wonkd give
mninky 2 4dibromos3-pentanone
() Methyl ethyl keteme reacts with chlorine in the presence of an acld ta farm 3-chbora-
2 s,
(D) Mo oo sllalie mesdiom, reaction (1) & Gooursd over resction (1) due W staldhzstisn

of curbmeion,
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Section 4; Mathomatics

Muarks for Section 4: 60

This sectiom ronbams I8 questions,
For questiona {1 to §. 15, only one of the § options is eorreet. A roreect anseer will sarn 3 marks,
a wrong amawer el sorn (= 1] mark, and o epottempled question avll serm 8 ianks

4.1 Thewv are 10 black balls tn 6 box. A person picks 5 balls froin the box, paints (hem white
amd puts them back it the box. Now the person picks 5 balls from (e box ot papsdom. The
probaldlity thl exactly 3 of these b balls are wlhite &=

25 3 2h Il
A o © o
4.2 For three arbitrary poal poambess +, 5, the mathonatial glentity =
{A) (min{r. s, 1} =min{r®, «* +*} (B) (min{r.a, t}* = min{r’, a” }
(C) [minfr.s ]| = minf]r], |s|, ) (D) sinfevdnfr, o, 0)) = wuin{uiser, sio o, winl)

4.3 Iu o Uriangde, two of the angles are 20° sl 55° s the ducduded side b bevsth (1 + 3) Lis
cirviuurinlius s
(A) 1 () v (€) +3 (M) 14472

4.4 Lex X he a nonempty set and P{X) he the ser of all mabseta of X Define & fanetlon
FoXuxP(X)—= {01} mch that for s g XN and AZ X,

1 e A
fix A) = { 0 Hrgd"

Then. fig ¢ X aml A B C X, flr. AN H) 1= mol ogual to
(A) fix, ALflx, A)
(B} M=, AUB) - |f{e. 4) - [z, B}
() M= A%+ f(z, B - flz. AL B
(D) fix, &)+ fle. B — flz. AU H).

o
4.5 Let Fy amd Fs be the two foci of the sllipses "-!-+§ = | with n > bh> {0, Hthe Intns rectum
through Fy subteods 907 at Fy thon the eoceotoicity of the dbipaer =

(A 3-2vF (B VI-1 (€ wE-2 (D) :,115

4.8 The set of all réal wambers > £ (0, 27) on which the fanction sin 2 4+ mos? x s mrietly ineressing
=
(A} (0.7 (B) (0, =/6) U {1156, 2%
(C} (0,m/2) L) [3%/2, 2m) (D) {4 =/0) Li{w/2 5n/6) L) (3x/2,2n)



4.7 The walus of § € {u. %} for which the vihime of the tetrbidron fismed by 2(0,0,0,
L0, e ), Bi=m#, —1, a)and Sicos@®, 0, —=an#) 15 largest is

T w x b
(A) 7 (B T (%) 3 (D) T3
241

. it - -l -
d,ﬂ-ﬂq‘p]'hrlull_l:_:{n“(;-l_l L ﬁj 1. Them o b i

(A) —1 (B} 0 (e (D) not determinakle

4.9 Lat F e an interbor point of a drcke O, different from s center. The loeos of the midpoints
of all the chords passmng through the poine P 15

{A) an ellipse with one point deleted. () sm ellipse
{C) a cirele with one paint deleted, (D) A circle
4.10 Lt B be the set of all real nombers and f : B —= B be s differentishle function sstisfring
Fled) = x+ M) W the graph of fic] posses rough the ooigin Uen L fir}

e
{A) doos ool exist (B) is ogual Lo 0,
(C) s enuad o 172, (D) s el L 1.

4.11 Let o by e b thuve distinel send sueabers. The foots of Use oguadbon

1 11 1 _ | 1
e el T Tl T s Sl e e
are
{A) mal and distinct. {T¥) mll pemal,
(C) sl peal. (D) a, b o
4.12 Suppose T BooedDF — o § bsoc 40, where o god b e roteosal soobers, Then |a 1 4
VUL
1 3
[44) 3 (B} 3 o (D}

4.13 Lt B be the set of all peal mosleers and f: 0 5 B be defieed ws fix) HLf thetl, The
auenbrer of tunes e graph of glz) = fix) - o onls the s between Lhe s = — 0 nd
r=1is

(A) O (B8] 1 (Cy 2 (D} 3

-I.lill Lﬂ'lﬂ mrll g be distinet primes. Then the tmmber of positive integer solutions of the semastion

£ ¥ M
(&) 3 (B) 4 {C} 8 (o) 9



sinr, ©f &= wostional

4,15 Diline a flmction [ =
St VY o 1 il vkl

Theu f(x) s
(A] not rontimoms at any point of the interwml (-7, 7).
{B) oontlmimis ot some poiat(s), bl oot difreatiable sf any pokot of the iterval (-5, 7).
(C) continmons at some polot(s) of the nterm] (—x 2], bt oot differentialde st same of
these pointi=).
(D) eomtinpous at some point{s] of the interval (—=. 7] and differentiable at all these
praialis),

For guestionis 416 [u 4. 15, ope or more than ope of Ne § oploons miay be correel. Your ansier
ws regarded correc! only I you choose all the correct option(s) and oo ncorrect option(s).

A correcl answer will carn & marks, o wveny esswer or an anallemplod guestion will carn O nsarks.

4.16 The frece of o squiee mbiis X b dofined as e saoy of its disgona] ostries sl i deboled
brtr( XL H A and B are two 3 % 3 real matrices, then

(A) Le(A -+ B} = u{A)4 w(8)

(B) tr(AR) = tr{ BA).

(C) tr{kA) = ktr[ 4) where k is 8 vesl mumber,

(D) efA") — wid), where A" desoles e anspose ol matnx A,

4.17 Lt [fix] —sinwa sod gle) — x - [, wheoe [i] b e larges) temr vl exceeding =, Then
(A} gla) < flx) forall £ ¢ [0, 1),
(B) [y ol=) de < Jy fl2) ds

‘ Hed
(C) Mo ="
(D) Ubore cxisls o unigue poimt g © (0, 1) soech ot fiog) — glea).

.18 Lot C be the set of all complex swobers. Consider Uae uoction & : € T dolised by
h{z) = iz, Thin
(A) h snps the uoit chcle § = {e L ige T: 6 49" = 1] W0 §.
(B) & mups comples upper ball planc Bl — {z = x by e C: gy > 0} 1o H.
(C) h maps the unit pnare cemterad a2 gero to s,
(D) hok maps a stradght Hne passing throagh the arigin to that e



Soection 5t Physics

Muarks for Section Lz 60

This sechion covilains 18 questiona
For gueshions 5.1 to 5,15, only one of the § opteons s correel. A correct ansaer will earn 3 marks,
a wrong answer will earn - T moark, and o waaltemptod guestion will o 0 sarks

——

B A wall clodk & Sreaeacmnt acel oas b viwend R >
both from fromt and senr. The fromt vhew bs .f > a \
deplicted o the Ggare (oaly the second band s i & 1
abiowi ), The positive = —discction (+Kk) is out of | "}
the plaoe of te paper. The seoond band whes \ '
viewetl fros the road meoves in /

S B

(A the clodkwise direction and 1ts angular velocity 15 n the +k direction.

(0] the clockwise diveetion and it angular valocity 18 in the -k direction.

(0] e ant clockwise diection wed s apgubke wilocly & in U 4k dicoction.
(D) the asticlodkwise disoction ad its aagular veloeity is o the -k diveotion.

6.2 Twn halls are projected st different angles from the same place and with the mme nieial spesd
of 5l m/s. Hath halls kave the same range of 216 m. The difference in their times of flight is
clesie tn

(A) 114 = M) 78s {C) 46ia (T} s

8.3 A s ol | kg B odeopped] Droesn g bcdphl of 2 o6 og o borcesabil speise Douaad. The wortiil
spring supporbiog the buand his & spring constant of 575 N me The maxionun distaace by
whith L piess copiparosses Ul speog s close Lo

(A) 08 w (B} 0.Tm (C) 0.6 m (D) 04w

3.4 A body of pess e with specilie beat O al temperstene 50K & broughl ko coubscl will an
identical hady ar temperature 1K, The aystem 18 solated from the sorronndmgs during the
process, [he change in sntropy of the system is

(A) mC Inf (B) i lu(0/5) (€) el In3 (D) e In5/3)

6.5 A Carmot englne ks made to operate s refrigeeator. This refrigerator is waesd 1o freese water
at (1 *C to boe ar 0 °C7 and the hear from the working subatance is discharged into a large tank
conlaining water ot 3 °C, The latest boat of fusion of oo & 334 = 10° 0% The misimien
it of work reguired to frecee 3ke of water s close o

(A) Mats 1070 [H} 125 = 1M (C) 94 = 107] (DY) 147 = W



