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JEE {ADVANCED) 201% PAPER 1
PART-I PHYSICS

SECTION 1 {Maximum Marks: 12}
Fres sechome coerfams FOUR (047 queshiom
Each guestion has FOUR oplions. OHLY ONE of these four options & the comect answer.
For each guestion, choose the oplion comesponding ic the comect answer.
apswer ko each quesion will be evalualed acomrdorg fe e kloeng markmg schems
Full Miarks +3 INONLY The corred. oplion s chasen
Lero Marks o 0 IFnone of the oplions 1s chozen (e the question = unanswered);
Megaive Marks 1 Inak other cases.

tx1  Conswder a epherical saseous clond of mass density p(ir) m firee space where © is the radial

0

distance Trom s center. The paseous cloud @ made of particles of sgual mass e nsveing in
circular arlts about the coinimon center with the same Kinetic enersv K. 'The force acting
on the particles s their mutual gravitatiomal Toree, T pr) is constant in lime, the particle
number density aly) = plrlim is

[ 15 umiversal gravilabional conslant]

2 A thin spherical wmsulabimg shell of radwes B ocarmes o uniflommly distribuied charges soeh that

the potential at its surface 5 ¥, A hole with a small area wdmf° (< 1) is made on the
shell withont alTecting the rest of the shell. Which one of the [ellvwing stalecments
corect?

{A) The potential al the center of the shell s redoced by 2009,
2 5 L : ) Tk
(T8) The mapmitude of eleotric eld at the center of the shell s reduced by e_:
T i : ; : I
(0 The ratio ol the poleniial al the center of the shell o thal of the paint al = H [rom cenler
1 =rX

towards the hols will ba e

(¥ The magnituds of clectric ficld at a point, located on a line passing through the hole
and shell’s comter, on a distapce 28 fiom the conter of the apherical zhell will be

ul;
reduced by T—:‘
= |
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()3

r4

A ourrent carrving wire heats a metal rod. The wire provides a constant power [(£) to the
riodd. The metal rod s enclosed i an insulated cormainer. It s observed that the temperature
(T i the metal pod changes with time (6 ) a5

i
TEEY= Tol 1+ firs),
whaere 1w a comstunl with appropriate dimensien while Ty, 14oa constant with dimension of
renmerature. The heat capacity of the metal 15

R e o b e ETTTE=1 g3 e BMEETE ppae AETLEI=1,0
(A ———— ) —— O — byy————
| v ,I?l"-';':hl Iw. ] .r;“.]l'.- I: .:I .I';""In' ! . Il?-‘l-lni'

In a eadioactive sample, 3K muclei either decay imto stable $iCa muclei with decav
comstant 4.3 = 11" per yeur or inli 2lahle ',‘3.41" nucled with decay constant 003 = 10 10 mer
vear. Civen that in this sample all the stable 51C and §34r nucled are produced by the THK
nueled amly, Tnotime £ox 107 years, i the ratio ol the sum ol slabls %E-!’.‘ur ek '{f]".fl'." mciel Liv
the radivactive THK mucled is 99, the value of © will be,

|Given: ln 10 = 2.3

(A1 115 (B 9.2 ()23 (L3 .6
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SECTION 2 (Maximum Marks: 32)

o Triseection cortans EIGKT (08) questions.
» Each question has FOUR options. ONE OR MORE THAN ONE of these four options) is(ane) comact answers).
o Foreach guestion, choosa the option(s) correspanding @ (21) the comact answer|s).
o Angwer 1o each ouestion wil be evaliealed acoording to the Tokowing matking scheme:
Full karks +4 [ cnly [all) the coerect oplionis| ={ae) chosen,
Parial Marks 43 If al the faur options are corrscl but CRLY three aplions are chesen;
ParialMarks. - +2 if threa ormore cpbions are oomeet cub Gl Y two oplions are chosen and bath of which ane

comect;
Parial Marks  © +1 If twocrmore cptions are coect but CNLY one aption is chogen and itis a comect option;
fepoMarks 0 0 Fnone of the ootions is chazen i.e. the qUesian is unanswered)

Kegalive Marks : =1 [n 2 other cases.
o For exannple, m g question il (AL (B and (D) ae the ONLY Uree ophons conesporsing o comec] answers, Uen
chonzing ONEY A (R and [0 wil et +4 marks,
choosing CHLY (A} and (B) wil get +2 marks;
choosing ONLY (4] and (0 will get +2 marks;
choosing CNLY (B} and {D7 will ge? +2 marks;
choazing CNLY [A) will ges +1 mark;
chnesing CNEY () will ges 41 mark;
choozing CNLY 00 will gel +1 mark;
choazing no opiion {.e. the question ks unanswarcd) will oet 1 marks; and
ehonzing ary otner comaination ot ophons wilk gat —1 mark,
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Q.3

A evlindrical capillary tobe of 0.2 mm radivs is made by jomine two capillacies 11 and '12
of different materials having water confact ansle: of 07 and 60, respectively. The capillary
tube 1= dippod vertically in water in two different configurations. case 1 and 11 as shown in
figure, Which of the fiollowing optionia) ziare) corract’!

[Surlface tension of water = (L0785 Wim, densily ol waler = 100 bpim?, ake g = 10 mis?)

Case 1l

(A0 The correcticn i the beight of water colomn raized in the twbe, due to welzln of water
contained m the memsens, will be different for both cases,

(T3} Tor case 11, 2l the capillary joant s 5 om above the waler surlace, the hoght of water
colomn rased in the tube will be 373 om. (MNeglect the weight of the water in the
Imenizcns)

(0 For case T, f the jomt i kepl al 8 omoabove the waler surface, the height of waer
eolumn m the tube will be 7.5 em. (Meglect the waight of the water in the menisous)

(T3] Tor case T, 0 the copillary el s 5 cm above the waler surlace, the height of waler
celunn raised in the tube will be more than B.75 ome (Neglect the weight of the water
i the menizcus)
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R conductmg wire of parabohe shape, mtally » = ¥4 maving wilh selocily V= M1
! -

g mom-uniform mapnetic held 5 — B, {1 + I{%:I jl.l'l’.- as shovam m Bgure. 0, B, Loand §§

b3

are pusilive coteilants and Adp s the potential dilference developed Detween the ends ol the
wire, then the correct statementis ) isare:

vt oF;
L.
|
II
!
.I.-'II I-_"l| = I-"IHE.
&
T // L
0 VI

(A | Ad| = %b‘,-.l-’nf_ for i =0
(Thy |adp] = %E,-,i-’,-,!. fir ff = 2

(7 |Ad| remain: the same if the parabalic wire iz replaced by a stralelt wie, v = x
initially, of length 2 L

(L [ Adp| 1= proportional to the length of the wire projected onthe v -axis,
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Q.7 In the circult shown, initially thers 13 no charae on capacitors and keys 5. and 82 are open.
The values ol 1he capaoitors are Oy = 10 pF, G =30 pF and &4 = £, = 80 pFE,

. o LR,
SR |
: L
by,
L | & — ==
|
"".
061
ThirE —_l_ I %
T : i
2 TI £

Which ol the statermenl 5 soare cormesl?

(A0 At tme © o= 0, the key 5, 1s elosed, the instantancous current in the closed cueoit will
be 25 mA.

(HY Tkey B9 16 kepl elosed e lomg tne such thal capacibors are nlby charged, the vallage
across The capaeilor O wall be W

(U The key 5005 kept elosed for lomg time such that capacitors are Wlly chorged. Nows Key
Szt closed, a1 this Gme, The mslanianeeous correnl aemsss 3000 resislor (helhween points
P and 0 will he 0.2 A (round o 10 1™ desimal place)

(Th T key 5 s kept elosed Tor long ome soeh that eapaciiors are Odly charged, the vollage
il lerenee belween points Poamd O wall be 10 Y,

Q8 A charged shell ol madios R earmes a lotal eharge 8 Given o ad the Qox of elecine el
throvugh a olosed eyvlindrival surlace of hetzht b cadiog & and with its cenler same a5 that of
he =hell. Tlere. center ol the cylinder oa pomt o e aais al the evlinder shich s
coudistant frem ms top and bottom surfaces. Which of the tollowing option{s) s
correet”
| Eq 18 the perouttoviey of fioe space|

CANIER = 20 and v = K then @ = () /e,
i3t < BR/Sand r =3/ /5 then @ = (]
(CHITh = 2R and v = 3R/ 5 then & = 1/ 5¢,
N IR = 2/ uml + — 48 5 then O — 0 56y
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9 One mok of g monabomic Heal @as gocs through g thenmodynamic cvele. as shoen o the
vir e versus lemperature (7= ydwmgrum, The cormest salemaentds) mfare:
[ 15 U gas conslant]

i
3
2, __,.-""'—__.w'I
. 2
A Pt
na
|,.-I:I l:'f_p"'.
4 1
el | S — ¥

1a2 T. irgr 2T,

LAY Wk done in this hermodyoamic evele 11 = 2 =3 — 4 = 100 [W] = %HT,_,

i 133 The above thermodyoamic evcle exlubits only secharic and adiabatic processes.

(U The ratio of heat transfer chring processes 1 = 2 and 2 = 3 1= L i
2=a

(L The pateo of leal transler during processes 1 — 2 amd 3 — 41 F —
S
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QL0 A thie convex lers 13 made of owo materials with refractive indices wy and i, as shown in
(pure. The radiug of curvature ol the el and right sphercal sorlaoes are equal 0w the
tocal length of the lens when 1y = 1y, = n. The focal length s F+ Af when ny = 1 and
i, =1+ A Assumimg Aw < (- 1 and 1 < n < 2 the cormect slatement=) s/are,

i M i

& [ <

By For =15 An=10 3 and { = 20 cm, the value of |AF| will be 002 em (round off
o M decimal place].

(VI < Othen 2= 0
T 1

et ] Af an " o .
L3 The relation between 3 anud <= remains unchanged it both the convex surfaces e

replaced by coneave surfaces of the same radins of curvature.

(211 Letuz consicer a system of units 1 which mass and anoular momentum are dimensionless.
It length hins dimension of L. which of the following statement(s) is/are correct!

{A) The dimension ol linear momentum s L7
(B1 The dmension of energy is L °

(1 The dmension of force is £

(137 The dimension of power is L3

Q12 Iwo wdentical meving coll palvanometers bave 10 L2 resistance and full scale deflection at
2 A currant. Cme of thom s converted Dato a volmeter of 100 m® full scale reading and
the other ko an Ammeter ol T [ull seals currenl using appropriale Tesisors, Thasse ares
then wsed to measure the voltags and current in the O3 law cogoeriment with £ = 1ol
£} registor by using an leal cell, Which of the following statement(s) 1a'are correst?

(A0 The resstance of the Veltmeter will be 100 &£1
(13] The resistance of the Ammeter will be 0.02 2 (round off to 2 decimal place)
(C1 The measmured value of 8 will be 978 £ =2 /& < 982 f)
{121 If the idenl cell 15 replaced by a cell having internal resistance of 511 then the
mestsured value o B owill he more than 10000 12
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SECTION 3 (Maximum Marks: 18]

« This section contans SDL [06) questions. The answer fo each question is a NUMERICAL YVALUE.

« For each question, enter the comect numerical value of the answer using the mouse and the on-screen vilual
nurmerc keypad m the place designated to enfer the answer. Ifthe numencal value has more than five decimal
places, truncatelround-off the value to TWO decmal places.

v Answer bo ezch queshon will be evaluated according bo the following marking scheme:

Fiill Marws - +3 KOSLY the comect numencal vave is enfered:
feroMarks o 0 Inallother cases.

(I3 A particle B moved along a path AB-BC-CD-DE-ET-TA as shown in figure, 1npresencs of a

luree F — faewl + 2ax i) N whers x and ¥ are mometer and @ — —1 Nm U The work dune
on The particle T this force F will be _ Joule.
¥
A B
1.0 -
D _
0.5 p---——IC
v .
F E : -
0 0.5 1.0

(314 A hlock of weight 100 M s sispended by copper and sleel wircs of same oross sectional
areu 0.5 om’ and, lenigth 42 moand | m, respectively. Their other ends are fixed on a
cetling as showen m Ogure, The angles sublended by copper and steel wires with ceilmy are
A0 and 60, respectively, T elongation in copper wire s (AL ) and elonpgation in steel wire
is (Ale), then the ratio j.LT is

v

[T oy s modolus for copper and ateel are 1= 08 Wif and 2= 101 Woime, respectively. ]

i |:| -~
ED:‘." a0
Sleel wire ‘fﬁ ;
// Copper wire
I m :

wam

Block



JE= Acdeanceds BT Inipeer 1

15 A train 81 moving with a uniform velocty of 108 kin'h. approaches another train 52
slanding on aplatform, An ohaerver O moves with o wniform velocity of 36 kmdh fowards
M2, a2 shown i Ogore, Both the frans are blowing whistles of same frequency 1200 He,
When CF s 600 m away [rom 52 and distance between 81 and 52 35 8000 m, the number of
beats heard b O iz
[Specd of the sound = 330 mes|

108 kmih
52 —
& e
RO m
i
£
< #0

16 A parallel plate capacitor of capacitancs £ has spacing o between two plates having arca A.
The region betwreen the plates 3 filled with & dwlestric lavers, parallel to itz plates, each

. : . A . . . ; : - it
with thickness & = =, The dizlectrie conztanl ol Lhe it layer s B, = K (1 | TJ:I' Tor

very large & {= 1077, the capacitance £ is o I:\:;IH‘] CThe value of a will be

[ 15 the permittivity of froc space|

A liquad at 30°C = poured vary slowly into 4 Calerimeter that i3 at tomperatore of 11070,
The bailing temparaturs of the Liguid = $0°C, 1t s found that the first 5 gm of the Liquic
completely  evaporates. After pourme another ¥0 om of the Ligquid the equilibriom
Lemporalure 1% foumd o be 30°C, The ralio of the Tatent heat of the Bguid Lo oils specilic
hear will be e 2

[Meglect the heal exchanme with surrounding |

(]
=
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IR A plunur slrocture ol lenglh Lowd wadth B o omade ol teo dillerent opica] media of
refractive indices ty = 1.5 ard t; = 144 as showen o hgore, [0 L 2 W, a v entering
from end AL will emorpe from cod CL anly of the total internal retloenion condition 1s met
e the structe. For L= 9.8 m. a0 the ineident anple & wovaried, e masimoanm e

taken by a mav fo exit the plane €D s ¢ = 1077 5, where ¢ 15

[ Speed al'light ¢ = 3 = 10% 1n75]

s

W
[



R Al 201E Pajen |

JEE (ADYANMCED) 200 PAPER 1
PART-II CHEMISTRY

SECTION 1 {Maximum Marks: 13]
= This scction contains FOUR Q4] quostions.
» Eachouesiion has FOUR oplions. OMLY QNE of these four oplions is e comedt answer
s For pach queshon, choosz the oplion coresponcing 1o the comoet arswer
= Angwor o cach questen #ill be cyvalusted according 1o te felowing marking schome.

il Maike T o+d IFOMLY e corract ophon B chosen;
SR Manks I itrane ob the aotions 12 chossn (e Thie qiEshinn S imanssaned|;

MNogative Marks - =1 Imal othor cascs.

ikl The precr coloir prodinesd in the beeay head tost afa chmenio (717 3alt 13 due o

(4 Crf R RO O OOy (13 (7R

b2 Calawins, salaclule, mapnsile ad covolite, cespeclively, we

LA 230k, CulCh, Tedlh, Al
i ZaSChy, Cott D, Dest, asndT,
(R e 0 R O S T W Y R L 5 PR T E LY L

(135 Anlih, Ol Foalhs, Wesalby

L3 Rolor comduciialy (010 el agquesus solution of sodiion sb=oete, wloch beluees as a shone
clecrrelvie, is reearded a1 varving ennconmratinns (ol af sadinm stearare. Which ane of the falloaving
plols proscides Wi conrecl represenl o of wicelle loanalive o the solutlion?
cvritival micells concertration (30 15 ke witlan ariee o 1l Laures)

Py {0}

Chic
G ! 1 A

Vi B :
WL
10 N
A cc A
Fy
1
IIII'.I.I ChAC
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O Tl eovrcet ardor al acid steciecl of e Tellowme cuboselic acids i

0 G — D
- ) s _ W o T3H
o .-'{ I—_‘- ,.-}:l OH MEIE'—F::._ ;}Hf HHG--"
OH oo  oH a
|_
| Il [ v

(AT T =T IV
(110 =TT 1%
L s e Iy

(0 10 L= 1Y = 10
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SECTION 2 {Maximum Marks; 32)

¢ s sechion contams EIGHT (B8] quesions.
« Fach questinn has FOUR nofions ONE OR MORE THAN ONE of these four apfionis) is(ane) comert answen s
«  For each guestion, choose Uie oplionds) comesponding le (28] e coerecl aswens)
¥ Answier o cach question wil Be cvsluated according o the foknwing marking schemie
Ful Marks  © +4 [ orly (all) the comact optionis] ks{are) chosen;
Farfial Marks - 13 If all the four opfions are comect but GRLY three ophians ase chosen:
Parhal Marks - 42 Ifthree or more ephions are comect but ONLY two opfions ane chasen and bath of which are

]} [
Farial Marks +1 IFIwo or more ophons are carrect bul CHLY ore option & chosen and itis 3 corect opiian
feraMarks - U [Fnone of the ophons 1s chosen (Le. the quesban 1s unanswered);

Megative Marks - 1 Inall other cases
v Fuor enanpie, 4 uestion, if (4], (B ad (D) are te ONLY Hees optonrs conespomding (o conecl anseers, then
choasing DMLY (A% (B) and (D) wil get +4 marks:
choasing CNLY (A and (E ) wid get +2 marks;
choasing CNLY (&) and (L) will get +2 marks;
choosing CNLY (B and (D will g2t +2 marks,
choasing CHLY (A will get +1 mark;
choasing UNLY (1) will get 11 mark;
choasing UNLY (0 will ged +1 mark;
choasing na option e e question is unanswered) will gel O marks, and
chioasing ay olber combinabon of optians will gel -1 merk

3 Abn chlonide O umdereess the [ollowing reactions (mol baloneed )
Qg+l =X
O+ MM — ¥
Q+ 0l = Fo+ Gl

X iz a monvanion having pyramidal geometry, Doth Y and Z are neaulral compounds.
Chooss the eorreet upliongy)

i) The contral atom in X s so7 hvbaidized
G There = o covrdinule bond in Y
(070 1'he eezidation statz of the contral atom i % s =2

(130 The copteal atosm i A Jas obc lonc par of cleetions
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Q.6

(.7

K

(.0

Fugtom of Modk: with EOID im0 poeenve of Cn produces o sall W Allabine solotian of W oupon
cloctiolsytic oxidation yields ool =all X, The mangincss conlanmng ons prvsaal m Yy oamd X,
respeclhively, are ¥ amd X, Correel slalsmenlis ) s are )

A In agueouz aeidie solution, Y undergoes disproporlionation reaction W give £ and Mnts
iH} Both % and ¥ are eoloured and have tefrahadral shape
(071 s dinmasnctiz monanz whils % s paramagnct c

(1 In both Y and &, w-bodding eocnies baweon p-orbitals of oxvecn and a=orhitals of o atcss

i "honse the reactinm(g ) from the fellowing nptiema, for which the standard enthalpy of reaction is
cqual tn the standard enthalpr of formaticn.

(A1 2] Oalpy— 21160 00
(B 2000 + 3H, (2] — (2 Hgln)
() 70 e) - ()

(L9 Sl + le) — 80, {e)

Which of the Gelbhrwing slatsmentis) wiare] comesl regarding Lhe root mezan square spesd (o) and
average translalional kinslic energy (e d of a molecule inoa gas al equihbriom ?

i A) G b6 doublad wheon its teraperatun is increascd tour fimes
(B) £ 4 doublod whea irs tompuaranae iz inercascd foure vim o
(20 e ol ven teroperilore does mod depend omals molseular mags

(L ime 12 dmversely proporlivms ] 1o e squere vool ol 11y meolecolar woose

Fach of tha following optinas containg a ser of fonr molcenles,  Tdantify tha oprion(sy whers all fouwr
micel s len posyess permanenl dipole moment al room lemperalore,

(&) Hailly, 0, B, CHU,
(Fp MEL. WH 10K, CHAC
(20 Bk, Uy, 5, Rl

(131 80, C3H:CL HeSe BrE;
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L1000 It dewiy soienes,
. =X —Ar . —Ha 3340 T g,
Tl —= SiTh — ik = T L — igTh

o

ny, ng, )y a0l kg are particlesmadiation emitted by the rspective molopes. The corrscl oplien(z)

T
(A xy will defloct fosrands naeatively charaed plac:
iTa) g iz 5
(20 3 15 Yy

(L3 E 15 an olope ol urununn

G110 Which of e Following statccnns b iz (e p i’

(A Monosacchanides connoel be hyvdrolysed Lo give polvhydroxy aldehydss and Letones
iHr Oxidation of glocoss with bromine water gives glutamic acid
(0 Hudrnlwsis of sucrose gives destrorotainry ghicose and lacvorntatory fiructose

¥ The lwo sic-membersd cvelic hemmiacstal Looms of D=0 elucose are callsd anomer:
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w12 Choose the coeot uptionds) Dor the Bollowing s of e clions

i} MaMpBr conc. HCI
CgHygO - e
Ll s {miaor]
lzu% H4PO,, 360 K
i] Ha, i HEr, benzoyl peroxide
: I} Bry, hw : A
(majer] (mzjor}
(A iH
CH3 Hy& Br Hs: Br
- T v
() im
HiC Cl CHs CH3
5 u u

{magor]

CH,
ol

HiG Br
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SECTION 3 (Maximum Marks; 18)

 This section contans SIX (06) quastions. The answer % each question is 3 NUMERICAL VALLUE,

o For each queshion, enfer fe comeet ramencal valis of the answer 1sing the moise and the on-sereen virsal
numene keypad in the place designaled to enler the answer. I the numerical vale has more Ehan two decimal
places, truncateiround-off the value fo TWO deoimal places.

o Answer i each queston will b2 evaluated according to the fllowing marking scheme:

Ful! Marks - 43 FONLY the comect numencal value i= entered;
Zore Marks - 0 Inall other cascs.
(114 Among FeHo HayaHa, RO MOk, HaBoOh and HoSG0 the trtal number of molzeules containing

i 14

15

1o

(117

canalent bond bebwaen toeo atomes of the same kind 5

AL T42 B dhe reaction of Xel'y with O80T produces o xenon compound Y. The tolal number of lune
pairis ) of cloctrons presant on e whels molocule of ¥ s

Ko the falloaring reaction, the cquilibrinm congtant k. at 208 K s 1.6 10
Fo™ (g} + 8 (ug) —= Foi (5}

When equal volumes ol 006 AL T Caghand D25 5% 10z solulions are mised, the squilibrivm
concentration of Fe'' (a9} s found to be Y - W1 Rl Thevalue of ¥ s

i dissolvime 003 e ol a pomevololils noneionie solole to 32 p ol o, il vopsr prossus
deercascs frrm 50 mm Ha to 6l mm Ha. The depression of froczing, point of henrone (in K
ppan addition of the solule 1=

{Civen data: Melar mass and the molal froezing point daprassion constant of honzene arc T8 g
mal *and 5.12 K kg mnl E respectively)

{Cmeider the Kinctic data aiven in the following rable for the reaction A+ B+ O Product,

Foperimenl >n. 4] [H] [£7] Fals of reaction
fmeol {muldm " (mel dm ™ foml dor s )

1 (.2 0.1 ih.1 f.0 - 107

2 0.2 0.2 0.1 CHUR [V

| 2 01 g .2 ' 1.2 10

4 (k3 o1 1 R

Thee rate of (e rcoction For [A] = 0,15 mol dm ™, [B] = 0.25 mol dn and [7] = 0013 im0l don ™ 3
framnd tn 2 % = 10 F mal dm *s - Thavahicof ¥ s
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W18 Schemes | and 2 desoribe the conversion ol T (o Q) and B 1o 5, respeciively. Schemes 3 deseribes
the svalhesis ol T Irom G and 8. The total oumber ol B aloms inoa molseols of T i

HGcheme 1:
i) Bry (excass), HaO
NH; i) NaNQs, HCI, 273K

ili) CUCNIKCM o
i) Hi0", A dajeih

v) SOCly, pyridine

F
Schame 2:
i) Oleurm
@ i) MaOH, A
+ = E
o i} H imajar)
i) Brs, G35, 273 K
Scheme 3:
i} MeOH
5 - T

Iy @ {rajar)
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JEE (ADVANCEL) 20019 PAPER |
PART-III MATHEMATICS

SECTICH 1 {Maximurm Marks: 12)

Thiz section contain: FOUR (4] guestions,

Each guestion has FOUR opbons. QMLY OME of these four oplons i the comect answer.
For gach queston, chagse 1ho aption comespandmg 0 he oorrech amssier

Answer 0 sach question will he evaluated aceording to the EBallsing marking sehame:
Ful Marks :v3 FOKLY the corect option is chosen

Soro Marks 0 Irnene ¢ e oplions is chosen (L e guestion is unanswered),
Flermiee Aaerks =1 I sl pthe=r oames

—

LT 1t & be the sat of all comples nambers = satisfving (2 2 F i = 5 Ithe complex number 2 is

1 1
such that S is the maximum of the set { TEE £ .‘-'[J then the principal argument ot
| o —_

l4n — |

1 — &y —_E'__,
Zn — &y + A

_ T T . A 3w
W -3 B T 3 Ly

22 Lo
i o
= sinTH —1 —kin~& i ﬂ?:.l'-l-lf'ill'l-'nf_i.-

1 4 onsce crmt e

where o = @{#} and & = B2 are reol numbers, and £ 15 the 2 = 2 Wdendily molrix, IC
it™ is the minimum of the set [a(d#) 8 € [0, 2]} and

£ kg the mindoun of the set $#080% 8 e [0, 2n) |,

them the value of ¢” + 3 o

37 +1 A0 1
iy —— ) —— Ty ——

EAf el :
103 163 103 10

33 Aline y = mr+ 1 interscets the circle {x — 317 4+ (v 4+ 29 = 25 at the points 1 and (. I the
idpaint of tha line scemant 74 has v-zonedinare — =, than which anc of the fallraing options i
corrost -

A =3=Ema =1 sy 2o d
W A=mah M 6=m=8



JE= Acdeanceds BT Inipeer 1

14 Thearea oftheregion 1x,y): s B 1=y xy?fim
o] ) vy X

11 : 14
Ay 16lug. 2 - = Bl Bl 2 - =

(€ 16log.2 —6 ] ﬂl:ug,_.E—%
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SECTION 2 (Maximum Marks: J2)

Ihirs sectan contairns EIGHT 108) qusshons.

Fach quashan has FOLUR nofions. OME OR MORE THAN ONE of shesa four aphan(s) {are| comect answer|s)

Four each qiaeshion, chaser the apfisnds) eormspendng to [all) he eoereel anssenz)

Answer |o each question wilk be evaluaied acconting 1o e following making scheme

Ful Marks +4 0 ordy (2l he comecloplionds) istare] dhosen,

Pardal Marks  © +3 IFall the four oplions are oorrect but DMLY Lhree sphons ane chosen,

Faraal Marks - 12 IPHhACe oF more opions ane cormeet b QINLY Bwe aphons are chosen and both of which o
carmack,;

Farial Marks - +1 IFfwn or more opfons are cormeet But ONLY one aption & chasencand it is 3 corect optian;

Lemo Marks ;0 & none of she opfions is chosen {Le. the question is unanswered);

Megative Marks . =1 I all other cases,

For example. it acuestion (104 () ard (0] are the ONLY hize opbons carmesponding o correr] answers, nan

choosing OMLY (a0, (B and (D0 wil gel +4 maks,

cheosing QMUY (41 and (B wil gel +2 marks

choosirg OMLY (&) and (LH will gel |2 marnis,

chaasing OMLY (2) and (0] will get +2 mars;

chansing OMEY (&) wall pef +1 mark,

choosing OMLY (3] will pet 41 mark;

choosing DMLY (T0owill get +1 mak;

choasing no option (.. the question is unanswered) vilfl get O marks; ard

choosing amy ather cominaton of options Will get —1 mark.

et oo and 7 be the roots of ¥Z—x—1=1{_with & = i1, For all pesitive integers n. define

ﬂr'_ﬁu
Mo =g,—_||3'. nzl,

hy=1and b,.=0,_; +dne. H =2,

Then winch of the Following opfions is/a1s cocroef?

(A it detaF--ta, = —1 bralez1l

i a, 10
100 B0

n=1

€ b=+ 0" oralln > 1

=

fly o
‘D Z T
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(3.6

-
s

Lt

i1 1 u
M= 2 3

3 W1

1 1 1
Al acdj M ={ H 61 2‘
Y ] 1

where o and i are raal numbers. Which of the following nptions is/ars correct?

':.-"'L_:I a+h=23
iRy Cadj 8 padj bt - A
fery det{adj M) = 81

it 1
10 it |7|5“ = {2
¥ 3

Jhena — 4y =3

Thers are three bags By, Bz und By, The bag &) containg 3 red and 5 green balls, B+ contains 2 red
and 5 green balls. and #; containe 5 red and 3 green balls. Bags By, &; and K+ have probabilitics

3 a &

e oo and '1""|' respectively ol bzing chonen. A hag iy zelecled al random and a ball s chosen at
” : ¥ £

rirslorn oo che By, Then which of the following oprions isars corred?

A
¢Mg Probability that the chosen ball is green, eiven thal the sdecled baw iz B equals =

29
(131 Probability that the chossn ball iz aresn equals ah

: e : : : 5
(3 Probability that the selscted bag i By, @vem that the chosen ball i green, squals e

: , 3
{17 Probahility that the sclacted bag iz By and the choscn hall is oroon aquals -



JE= Acdeanceds BT Inipeer 1

28 Inanon-right-angled triangls APQRE. 4 g g, 0 demede the lengthe ol the sides opposite o the angles
ar i, 0, B raspoetively, e moedian fromm 8 oancets the side PO at X the porpondicalar from 17 moors
the side (PR at K, and K5 and M intescet at 0 1 p = 3. 0 = 1, and the rading of the

cirenmeircle of the AMJE cquals 1. then which of the thllowing options istans corrzer?

£ Lioglh ol 8BS = Nt

il
I i
(Bl Areaof ASOE = B

1
(" Lengthof O = F

2 Radius of indircle ol APGR = % [2 —".'T,I

A Deting the eollections [ R, Fo, Hy, 0 ot ellipscs and [By, Ko, Ky, L) of rectanala as follas:

Ay rectongele of Tinpost arci, with swdes pazalle] W the axes, neaaibed o E;;
L Jl.z.

Fy: cllipgs — + 5 = 1 of largest arca imseribed in K _y, 7= 13
in M

.t roctanpls of larpost arca, with side: parallal fo the axes, nseribedin £, n = 1.
Then whizh of the fnllowimg options is/ars correel?

¢AY The eveenimivilios of By and £y ore SOT eyual
]
= Z [arca of A, 3 <2 24, for cach positive inbeger &

=1

1
(K72 Thelength af lafus rechuom of k., is =

v
(D% The distance ot a tneus from the centre in &, is =
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10 L [ — B be given by

w40t 41007 4+ 0% 4+ 3x + 1 o 0
2 —x+1, a1

Cx} = y, ]
Fix) q‘,L..l_=1,-.;5+'.-":|:—¥. 1<x<3

) [0
{.T—:ﬂjlngefr—zl—r+?. EES

Then whizh of the follovwing optiony /ars correel?

(A P B oowrcsioe o {—e 00

(K1 " has a lecal maximum at x = 1
7 s onto

(D F7 s HOT diltcrentaable st x = 1

211 L T denole a curve ¥ = v(x} which 15 1o the Grst guadcant aned let e poanl (1,00 lie onoal Tel the
tangent to 1 at a paint ¥ intorsect the w-axis at Ye. If #rn has length 1 foar cach point & an 1 than

whach of the Lollowing oplions 18506 soral?

1431 — 2 ;
(A _!.-'=]:‘:L{f,1—]—a.-l—;fz
b #
B x4+l —x =10
l-.l - vl — 'I:'z" e
(2 1?=—lﬂgf(fj+ W1—ad
M oy —yl—x'=40
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(.12

It Iooand Lo denols the limes

t=T+i(-T+2f+2&), 7 ER and

r.'

al2i jrzlh), pom

respeelvvely, I Lo o hng which @ perpendicular (o both Ly and L; and cots both of them. then

which of the tollwing opricng deeeribeis) L7

%]
(L
[

{133

'I"_a

' £
r—: g

i 1

r=-=
F=e{20 4

JAek Y e[ 2f

i teR

(di+i+ &) +e(2i+ - 0), tem

k) te®

(2P + k) +el2i42f- k) teR
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SECTICN 3 (Maximum Marks: 1§)

v This secbion contans SIX (08) questions. The answer 1o each question 1s a NUMERICAL VALLE.

» [or each question, enter the comect numencal value of the answer using the mouse and the on-screen viual
numenc keypad in the place cesignated to enter the answer_ If the numencal value has more than fwo decimal
paces, truncate/round.off the value o TWO decimal places.

v Answer o each quesion wil te evaluated according to the following marking scheme:

Full Marws - +3 IFONLY the comect numerical value i entered
ZeraMams 0 Inall other cases.

13 Lt en = 1 hea cobe rent of unity. hen the mininmm of the st

{|c: + e+ ow” P o b, o distinct non-eero irLlL‘gL"ﬂit'

expuals

L14 Led APCo; d) denote the et ol all the terme ol an inlinite arithmets: progression with vzl lsvm 2
and eommoen ditfarence d 2 L IF
AP AN APGE BY 0 AR ) = Al (ap d)

then ¢ + o eyuls

(.15 Lt 5 be tho sample space of all 3 % 3 matrices with entrics from the sct {0 1] Tes the ovonts £y
and &5 be given by

Fo—lAde sy o detd =11 and

Iy=[{Ae ]  sumof entries af A iz 71,

[f & matriz iz chosen at random from 5. then the conditiomal probabilite F0R) [F5) cquals

whlo Lel the poml & be the rellschion of the pownd A02, 37 wilh respect o the lme Ox — Gv —23 =0, Lel
L, and 1'p he zircles of radii 2 and 1 with centres A and A respoctivebe. Lat @ be a znmmen tangent
to the ciieles 1y and Iy osush that bodh the eirels are on the same side of & IF © 15 the podt ol
inberseation of T amd the loe possing oo eh A oo &7, thea e leapil ol the line seamend AC 1%
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QAT IE

T

o A ax
e J (14 e™MTWE — s 2x)

foe

them 27 I= equals

(L1 Three lines arc given v

¥=Al iER

F=pif+), pER and

Fr=uwit+j+k) veER
1.t the lings cut the planc x + ¥ + » — 1 at the points A, B and 7 respoctively. 1f the arca of the
rimale ARC 1 A then the value ol 064014 equals
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