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JEE (ADVANCED) 2019 PAPER 2
PART-I PHYSICS

SECTION 1 [Mewimam Barks: 17

» This section contana FIGHT (0] aesstions
» Cachguestion has FOUR opfons. ONE O MORL THAN QML of these four opbioni'si is|ae) cormect answans).
« For pach question chooss ihe optonfs) corespandlng to [all) e correct answers).
» frwer 1o cach quosson wil be evalusicd acooding so the Tofowing marting schome:
Ful Maris +4 If cnly [all) the comert opdonds] isam] crosen;
Partizl Marks - 43 1 al the fan- opficns ane comect bid OHLY fhees apfiore are chosen;
Fartial Marks  © <2 fthres or moee opfions g comact bt CHLY two aptions am chosen and both of which ar

correck;
Partlsl Marks -~ <1 [f tan or more opthrs are poerest but OPLY oo opflon 5 chosan-and 1[5 & oarmect opton;
ZeoMarks 0 [Fnoneoithe opfions i chasen die the quesfion iz unensweres);

Magathe Maks © =1 In &l other casss
» For example, in & cuestion, F{AL B} anc ([1) ane the OKLY thre= oplions comespanding ta cormact ansaers, Ten
choosing DMLY (A1, (B and (0] el gel 44 mares
checaing DMLY (4] and (B) Wil gel +2 marks;
choosing DMLY [A) 2nd L] wik gel +2 marks,
chocsing DMLY (B] aned (D] il get +2 marks;
cheosing DMLY (&) will gt +1 mark
chocging DMLY (81wl get +1 marg
cheosing DMLY (0] wil get +1 mark;
cheasing no option e, e guestion ks urarswerad) Wil oot 0 marks, ard
chocsng any afher combination of ophions will gt =1 mark

A thin and unitorm rod of mase M and length L ois held vertical on a tloor with larpe
friction. ‘The rod is released fram rest sothat it talls by rotating about its contact-point with
the floor without slipping, Which of the following statcment(s) is/are correct, wwhen the rod
makes an anzle G0% with vortical!

|7 i3 the acecleration dus to gravity|

(22
T
i B3 The angular acecleration of the rod will be ff

i) The angular speed of the rod will be

r ; ; 5 o - 3
{02 The radial neceleration of the rod s conter ol maus will be ";.E

" ! ! : . e
(T3 The nermal reaction Foree Troem the Meor on the roed will he 1—:'|
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2 A block of mass 2M is attached o a massless spring wath spring-constant k. 'Uhis block 13
commecled o Dwo other blocks el masses M ound 20 osmp Do massless pullevs and stonps.
The scoeleralions ol the blocks are @, @e and gq 85 shown in the hgoare, The svklem s
releasad from rest with the spring mols unstrelched stale. The maximmuone extensiwon of e
spiinie 1s xq. Wiieh of the tollowmg optioni’s) 1s/are correct”
[ 1 the sceslerution due Lo gravity, Meglect fnetion|

2y

T

4 g

{J‘:I.:I .JI.-“ =

o130 When sprmg achieves un exlemsion UJ'% Lor the Bt lme, the speed of the bloch

conmecled [ the spang s Il;g"-.l ==
(0 AT an catension of %‘ uf the spring. the maenimcs of acccleration of the block
i s By
connceted to the spring is ==

10
(D dy —ay =day — s
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.3 A snall particle of mass momoving mside a heavy, hollowr and steaight tube along the tube
axiz undereoss clastic collision at toeo cnds, The tobe has no friction and it i closcd at onc
cncl b a flat surdace while the other end is fitted with a heavy movabls fat piston as shown
in ficurc. When the distance of the piston fiom closed end is & = L, the panticle speed is

; 2 : . i,
it = 1. The pistonis maved inwvard af o very low speed V¥ such that ¥ << f"ﬂj.:, . Where df
15 the mnbimtesnmal displacament of the piston. Which ol the tollowing stateineni(s) 1w/are
concet?

—=

Il

(A) The rale al which the parlicle sinikes the pislonis v/ 5L
(08 Aller each collizion wilh the pislon, the paicls speed increases by 21

(C7) I the maton moves imward by dil, the particle speed increases by 2o j—f

(177 The particle’s kincfic cnorgy increascs by a factor of 4 when the piston s mowved
, : 1
imwvanl froem Ly 1o =L,
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4 An cleetric dipole with dipole moment %[E + 1 is held fxed ot the erigin O in the

(3.5

presence of an nmform electric feld of magnimde £;. 1fthe potential 15 constant on a circle
afradins & centarad at the originas shown in figinre, then the corract statement <] is/are:
(&g 18 permittivity of free space. £ == dipole size)

() R [ 3

HEERER

(1) Total electric field at point A is £, = VZE, (T + )
(0 Todal electde Geld at point B is Ep = 0

(T The: mognlucde of totel cloehie Geld ondrne o poars ol the einels will be samoe.,

A mivhre of idzal 2as containing 5 molss of monatomic gas and 1 mele of rigid diatormic
gs 15 milially ab prassure By, volume Fy,oand lemperatore T T the gus maxliore 16
achabatically compressed o a volmes 17 /4, then the corract statemeantiz) 18'ans,

- L.i 5l ]
(ven 279 =23, 277 02, & 15 mas constanl)

(A The work [ done durimg the proeess is 13RT,

(13 The average kinetic enerev of the zas mixvture after compression s in between 1887,
and 1987,

(03 The final pressure of the pas mixmre after compreszion is in bemween 9P, and 105,

(11 Adiabatic constant of the pas mpdure 1= 1.6
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(6

Thres glasz eylinders of agual height 17 — 30 em and same refractive index n=1.5 are
placad on a horizontal surtacs as showm in figire, Cylinder 1has 2 tlat top, cvdindar 11 has 2
cenvex tep and cylindsr 11 bas a concave top. The radil of curvatare of the e carved tops
ute sarma (N =310, 17 o T wned 17, are the apperent depths of a point & on the bottomm of
the thres cvlinders, respectivaly, the corract statemeantis) isfars:

1 n m
o L il B .l“.!. e __,-P]
I i i
L . W - -
x X X

(&) FL o=
(B) M1, = IF,
(Cy B, = H,

(M1 0.8 ema«(H,  H }1=0.9cm




JEE A thanesds 2y

Frper 2

.7 Llma Younp's donble slif cxporiment, the «lit ecparation o i3 1.3 mum and the sorcon distance
£ris 1w A parallel beam of hight of wavelength 600 nm i incadent on the slits at anple o
as shown i fipurs, On the sereen, the pomt £ 5 couidistant from the shits and distancs £ 0
5 LG mm, Which el the Tolksw mg statementis ) miare conrect?

iA)Fora = D':E deeres, there will be destructree mbcrforenze at point £J,

SUITETLL

ettt Ll = 8

L

I

(B Yor @ = 0, there will be constivetive mterfarence at pomt £

i .36 i 3 G
(0 Por o = — depiog, thare will be destroetivs interforoncs at poing &
T

(13) Fringe spacing depends on .

L8 A fres hvdrogen atom after absombing a photon of wavelength 4, petz excited from the
slalz i = 1 1o the statz 1 = 4. hnmedalely aller that the electron jumps o 1= mostals by
emilling a pholon ol wavelenglh A,. T.et the change in momeniom ol atom dos e Lhe

absorpuon and the smssion are Ap, and Ap.. respeelively, [0 Az A4,

apliomds) wiare correcl?

= l which ol the

[TTae by = 1242 &V onm ;1 nm = 107%m, A and = are Planck™s constant and specd of

light, respectively]
(A m =2

iBid, =418 nm
(O Apa/dpe = 3

i1 The ratio of kinctic cneray of the clectron in the statc . = mitn the statem = 108 i}
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SECTION 2 Macimum Marks: 13

o T sechior cordams SOC|06) questicrs. The 2nswer Lo each questian is  NUWERICAL VALUE.

o For each ouestion, enter the corect numencal vahiz of the answer sing the mouse &nd the on-screen vimual
numenc <eypad - the place desgnated to encer tre answer. ¥ the numerical value bas mare than two decimal
placs, truncate/round-off the valsz 1o TWO decimal placss.

» Answer 1o 2ach question wil be evavaied ecoonding bo tne folkowing marking scheme:

FilMaks - =3 HOMLY the oorect numeical vaiue is enered
Zoro Marks 0 'nal othar cases.

¥ A ball is thrown frem sround ot an angle @ with horizontal and with an initial speed 4.
For the resulting projectile motion, the mamitude of average velociy ol the ball op 1o the
point when it hits the ground for the first time iz F,. After hitting the ground. the ball

rebounds al the same angle & bul with u reduced speed of 1, /e R motion continues lor a
lomg time as shosan o Gigure. T the magnitede o average velooily ol the ball Tor entire
duration ol motion = 0.8 1, the value of @1

Wy T

_"H\\ i-‘-:-l."{:-___ﬁ__
= i
¢ o NAo N Sy
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1 A I em long porfoctly condnetme wire 1) & moving with a welocity 1 cnn's on a pair of
horzontal rails of zem resistance, One 2ids of the railz i@ connzcted to an inductor L = 1
mH and a resistance & = 1 0} as shown in fisure, The horizontal rails, £ and 8 Lic in the
same plane with & uniform magnetic Qeld & = 1 T perpendicalar to the plane, T the key &
it closcd at cortain instant, the cwrent in the circuit after 1 millisecond 18 x = 107F A
whare the valuz of x s

[ Avsume the velocily ol wmre PUF remaing constanl (1 cmea) aller key 5 & closed. Given:

e " =037, where 2 i bass of the natural logarith |
&R p & ()
=
J, — | CIT1/S
B =
[
® 5 Qg ®

(.11 A manochrematic ght i incident [rom air on a relraclting surlace ol a prism of angle 75°
and refractive index v, = v3. The ather refiacting swrface of the prism is coated by a thin
film of matcrial of refiactive medex roas shown m teore, The leght suffers total micinal

raflection at the coated prsm surface for an incidence ansle of & < 00°, The vahic of

IR T
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Q12 A pertedtly rellectmg wirrar of mass A mounted on oa spreing constiiules a spring-mass
. HrMI e : 2 ;
system of angular fregquency € such tha LI = 10 mr? with h as Planck's constant, &
photons of wavelenath 4 = 8x x 10 % m swike the mirror sinulaneonslvy at normal
mncidence suwch that the o gets displaced by 1w, Ithe value of A s 1o 1012, then
the value ol x &
[Comsider the spring as massless|

IO

Light

Marror

Q.13 Buppose o .j:k'clf nuclens al rest mmd i pround state undergoes o-decay o o Tﬁ'.f'l'.l‘: Tt leus
i ite excrted state. ‘The kmetic enerev of the emitted o particle i3 found 1o be 4.44 Me'.
e Bt mucleus then goes 1 ils pround state by v-decay. The enery of the emitted + photon
13 keV.
[Ciiven: alomic mass ol 1'; Ha — 220005 w alomme mass of th = 222000 w. atemc

mass ol oo parbicle 000w oo 93] MeVict, ¢ s speed ol the liglit |

.14 An oopteal beach haz 1.3 m long scale havine four equal divizions in ¢ach om Whils
maasuring the focal length of a convex lens, the lens 18 kept ot 75 cm mark of the scale and
the objccl pin s kepl al 45 e mark. The muage of the abpeet pimooncthe ocher side ol the
lens wverlaps wath mmage pin that w kepd al 132 oo mark. Tn thas expemment. the percentage
error i the measwremant of the tocal length of the lens i
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SECTICN 3 (Mamimum Marks: 12

v This seclion cortains TWO [02) LstMakch sets

o Each List-Matcn set has TWO (02) Mutinla Choice Questians

v Each List-Matcn set has two lists: Listd ard Listdl.

v Listd fias Four esiries (1), (V). (11} and (V) and List- has Six enties (), (). (R), (3], (T)anc (U],

o FOUR aptians are given in each Multip®e Choice Quesfon based on Listd and Listll 210 ONLY ONE of thesa
four aptions satisfies the cordiion asked i e Mullisle Chaice Question.

o Answer o each question wil be evaluaed accorcing to the following marking scheme:
FilMarks  : +3 [FONLY the apion comespandng bo the comect combinadon is chosen;
Zeoarks o [ [Fneneof the opticns & chosen e | he question is unanswesed),
Negative Warks - =1 Inall oier cases.
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Amswer QLTS amd 0QL16 by appropriately muatching the Tists based on the information given
in the paragraph

A muwsical mstrument s omades wsing, oo dilTerent metal stongs, 1, 203 and 4 watl mass per umt
fength f Zn, 34 and 4y respectivelyv, The mstrument s plaved by vibrabig the strings by
varying the fres kength in betwecen the range Ly and 25, 1615 found that in string-1 {4 at fres
length Ly and tensien Ty the indamental mode requency is £,

Lizt-1 apves the abowve four stringe while Ligt-11 list: the magnitude of some quant ity

List—T List—TT

(Iy Srrine-1 {0 ™M1

(TTy Slring-2 (240) (1/2

(LI} Stripg-3 (3u) (R) 17472

(TV) Siring-4 (4u) (%1 fIvED
(T 3/14
(116

(13 T the tlension m aach string s Ty, the comect match lor the highest fundamental fregquency

i S units will be,

Wl =P Al =0 -1 1Y =5 (Bil=P =R I—=5 1Y =0
(L3l —=Q =8 11— 1Y =TI (Nl = =1 U= K IV =1

; i T .
(LIS The lemgth of the stings 1, 2. 3 and 4 are kept lxed a Ly, JE;' # and % respactively,
Steings 1, 2, 3. and 1 are vibratad at their 157 377, 87 and 14™ harmonics, respestively
such that all the sirings have same fraquency. The correct malch Tor the lension in the Toor

etrings in the unms of 7% will be,

(AL =P U=+, U= T 1V = U (B LT, 1+ [T [V — L
(CIT=0 M= QM= R IV =T (D)1= T, 1= 0, = B, IV = 1]
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Amswer QU7 amd QLIS by appropriately matching the lists based on the informativn given in
the paragraph

In & thermodvnamic process on an wdeal menatemic 2as, the mfinftesimal heat abzorbed by the zaz

iogiven by TAX, where T s temperature of the svstem and AX s the mfailesimal changes m a

. : 3 y ' . = Ry
thermodynande quantay & of the sysem. For a moele of monatomic ideal 2as £ ==Rlin [r_.:l -
- A

iln |:1—]| Haore, B = gas constant, ¥V iz volome of gas, Ty and I, are constants

rl

Ihe List-1 below gives some quantitics wvoheed n o procsss and List-11 gives some possible
walnes of thaese quuantitie:,

List-1 List—11

() Work dane by the system in process 13233 () ;HT,-. In?
{ITy Change i mternal enerpy in process | —»2—3 m %RT._.
(I} Heat abaorbed v the svstem in proces: 1-22-»3 iRy BTy

(%) TTeal absorhad b the system in process | -2 (5) % AT,

(T} % RT,(3 +(n2)
(1) 2 RT,
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Q.17 Ifthe process carried ot on one moole of monatomic wdeal gas 18 a3 shown o fipure oo the

: ik 1 :
PV -dizpram with B ¥, = = RT,. the correct match is,

fad
& 4
..2
1
o : . 2
: I
1""2' 2¥y
(AT =0 M=R 1T = P.TV =10 {H"]T—l BIT=RTT—= 5TV =17
flf'.':.n_'--a 5. 10 =R, TII i-QNT"-.-’--iT -_'T:l:lT-:-'l',Z!,TT o 1 T S

A8 Tl the process om ong mole ol monatomic ideal gas s as shown o the TV <wgram with

P ¥y, = iETD- Lhe correcl match 1=

7
Iy I %
= b )2
3 :
et
Vo 2Vq
AN =P L= R =TIV =03 (BJLl— 12 [l = T 11 =6, IV =1

(=P U=k W =T, 1V (LIl=% =T, Ul =) 1V —U
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JEE (ADVANCED) 2019 PAPER 2
PART-II CHEMISTRY

SECTION 1 {Maximum Marks: 32}

o This seclion cortans ERGHT [08) cueslions
» Eachquestion nas FOUR opdons. ONE OR MORE THAR ONE of these four opsonis) isiana) comect arswans).
v For each question. choose e colionds) corespording lo al | Bz corecl answer(s1
v Angwer o each quessan will be evalusien ascording o the falowing making scheme
Full Marks &4 ool (&) he correct opdonis) isiae) choses,
Partigl Marks -~ 43 I all the four opticns are comect but OMLY three opdana ere chosen;
Partial Marks 4+ K three or mave options are cormect hut OHLY twa apticns ange chasen anc bath of which am

carrect,
Harlial Marks 41 F bwo oo mare oplicre ara corract bt URLY one cplion is chosen and 4 e 3 corract oplion
Jere Marks © 0 Krane of the oplions i chesen (i e the question is unsnawersd T

Hegativa Marks © -1 In all other cases
 Far exemgle, in g question, (A, (B)and (D) are the ONLY three cpfons correspending 1o camect answars, then
choasirg DMLY (A ), (BT and (D) will pat +4 marks;
cheazing MY (Ajand (B) wil get +2 marks;
chcaglng OMNLY {hand (D) will get <2 marks;
coosing DMLY (B hand (D) will get <2 marks,
cheasing OMLY (A)will gat 01 mark;
chcasing QOMLY ([Bhwll gat <1 mark;
choasing DMLY (D) will get +1 mak,
cheosing no oplion [i.e the quasion iz unarawered ) will get I marks; ard
sipasing any other combinaton of eprians w l net —1 mark

The eyamids provess of pold exraction mvolves leaching oul gold from ils ore with O in Lhe
praseares of OF i water to fonn K. Subscquerndlv, IR ois tcated with T to obtadn S and A Clhooss

the correzt optiongg)
(A€ 08 (1,
1B T s i
(L /AT A TERE Y b

(I R s A CL]

With referanee to donis ragis, chonae the corrsst aptinngs)

P cener rezzez i prepared by mixims cone. TTC] and cone, TTRO 200 0090 malia
(B Kcaction of pold with agiee kg produzcs an anion having Auin +3 ozidation statz
1) Raaction of gold with ogua regia prodinegs WNO; in the abscnee of air

i12) The vellora colour of qogear regre m due o the presence ol 030 and €1,
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23 Comside the Following reactions (imbalanced)
Lot hot cone., M5 » G iR - X
A+ eons MNallH — ' +4()
03— H:b 0 MHyOH — ¥ fa precipitate) = X — Y
Chuocse the corrst oplions )
LA A s dirty while inocolour
(R The oxidation state of Fnan T iz =1

(IR 35 o Veshopod moloole

110 Bond order of Cris 1 inils eround stals

LA The ground state ensrgy of hvdrogen alom is —13.6 &%, Consider an slectronic slals ' of He
whese choray, azimnmhal quantium mimber and masnotic guarhnn mamber ave —34 2V, 2 and O,
respeetively, Which ol the [ellowine statenmlis) w0ore) bos o tie slale 57

LA I i da stakc
1130 I Loy 2 aneulor oandes
{0 T1 b 2 radial nudes
(T3 The nuclear charge evperisnesd by the slectron in this state W leiz than 220 where ¢ is the

magnilude of the electronic chargs

Ch: Wheeh of the lullewme reaclions produceds ) propans as o major produs?

LRy

NaOH, Cad, A
HaC o ~cooMa -

{18
alactrolyeis
H5Ce~cooNa + H,0 il
{7
cl Zn, dil, HGI
Hyly™ e -
11

Br £n
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Che Cheoss e conresl apdions) el srvels ) an arotm L compoanid as e oo produst

4
Iy ale. KOH
HyC gy i) NaNH; .
Br iil}) red hot iron tube, 873 K

[}

@ NaCMea

= o
)
rE' NaDEt

(1

=
@ b Clyleoncass) UV.S00K
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7 Clwese the cosrect option?s ) Lor the Followioe meavhion seguooee

. + g -
T eHO i Hg'", dil. 1,80, 1) 8OCL, Zn-lg
i) AgN0);, NH,OH pyTidine conc. HCL
- 0 .. B i R

ety ii1) Zn-Hg, conc. HCI i) AICI

Comuider Q, T and & ay major products

(A}
oH
MEH
Mar™ Mad
Q 5
ey
() [
Mt = May™
0
R &
17
,@Aﬁ COH
M Ma
2 R
{In
MeQ I | Mely : :
o
R 5

8 Chucse the corre oplicn(z ) Irom the Tollowing

LA Boatural inbbar is polyvizopacis comitaiining ivaes allene mnts
{H] ~xlon-fi has amide linkages

(0 leflon iz prgparad by heating tetraflucencthene in presence of a porsulphats catalvat at high
pressurs

(12} Celtulose has only geD-glucnse units that are pnined by ghycozidic linkages
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SECTION 2 [Maximum Marks: 18)

» 1= szchion containg SIK [#6) cuestions. The answer bo ezch question s 2 NUNERICAL VALUE.

o For each question. engr e corect numerical value of the arswer using the mouse and Tz on-scrzen vitual
rumenc keypad in e place designaled fo enber ha answer, If the numenical value has move thar two decimal
places, truneateiround-off e vaue 1o TWO decival pacss

» Arswe: fo each question wif be evaluated accoring o the foliwing markng scheme:

FuiMarks - +3 FONLY the comect mumercal vaue is enfere;
feolfaks o 0 Inallodher cases.

2% The sroound of wakcr produced (m o i e oxidateon o 1 moele of deoadic sukpbior T cone, TN,
ter a compound with the highest oxidation statz of sulpbuar i
iGiven dolu: Molar mass ol waler 18 gmol™)

(LY Total number of otz S-Mn—C1 bond angles (that 35, 3N and Mo—C1 bonde in i positions )
pregent ina mndoonlc of s Mnden Ol ] comples is fein = MHa HLCHNH

2 The decompesition reaction 2L 00600 it M0y ey + Oz 1 starksd woa closed cvhinder under

izcthermal irechoric condition at an initial pressaee of 1 atm, After ¥ o« 1P 2, the prcasmez insids
the cvlinda 1 foumd o be 143 ot I5 e rote comstant of e section s § o« 1077 ') aseindng
idaal gas behavior, the vahe of ¥ is

(212 The mole fraction of uren W an aguesns urea solution conlaiming 200 g of waler s 005, I the
demsaly ol the solulion s 1.2 ¢ cm ', the muolerily ol uren solulion s
(Civen datas Molar masses of wea and warer are 600 o mnl Land 18 2 mal 5, respoetively)
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013 Total mnober of bvdiowxyl proups prasaont in o toolecule of the wajor poodest I s

- [ Ha, Pd-Bas0,, quinolbne .
iy dil. KMnOy (excese), 273 K

0214 Tolal number of omers, comeidering both stmoctural and stereniomery. of evelic elhers wilh the
tslecular finmula Call0r s



JE= pAchanests 2

I*nipeer 2

SECTION 3 {Maxemum Marks: 13|

o This ssetan cantaing TWO (02) L si-Match sets
s Sach List-Match sed bas TWO (02 Mosiple Thoice Duastons
= Cach List-Maich sef Fas twe Bsis: Listdand List-IL
 List- fhas Four antries {0, (1, (00 @nd (Wyard List-0 as S eaties {PJ, 4G, [RY 035, (Thand (U).
« FOUR oplions sre civen in each Mulipie Choice Cuesfion hased on List and List-Il and ONLY ONE of hesn
Four aplons salishes e condifor askad in the Mulliph Choice Question.
» Answer ig 28ch questian wil be eveluated Bocord ng to the foflowing matking scheme:
Ful Marks - +3 [FONLY the optian oormesganding to e correct combingtion |s chosen;
Zoro Mavks 0 I nore of the optians & chosen e, the question Is unanswered);
Negative Mares - -1 Inoafd other cages.

Answer QU135 und CL16 by appropristely malching the lists based on the information given in Lhe

purapriph

Cengider the Bahr's madal of a nnc-clectron atom where the clestron masscs arond the nazloes. [ethe

Eollowing, List=I conlains soans gquantities for the # orbit of the atosen and List-1 contains options showine

howy they dapend on x.

List 1 List 11
{1y Fadios of the 2" orbit Mo 6t
Ty Anaeolar memeniom of the leciron in the 7' orbil L) B
(1D Kinelis cneasy of the electron in the o™ arbit (R) o
(V) Polentinl smerey of the eleslvon in the 7 urhil (5ot
(1) e o
U m i'”

013 Which of ihe Lellowing oplions has the cormest cambiamation conysidering Tist-I and Lasi-IT7?

LAy (I (P i3y (I 0T [y (DA L (I ek

16 Which of the Tnllewing options has the correcl combination considering List-T and Tise-TT7

LAY L (M (13 (I £8) (Y VL Eh O TS RS |
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Answer (QU17 and (L18 by appropriately matching the lisis based on the information given in Lhe
puropriph

List-1 includes stadfing matarinls and 1capcis of sclectod chemieal reactions, List-I1 eive structies of
compeunds thal may be lonmed as inlermediate products and'or fimal products rom the reactions ol List-L

List-1 List-TH
(} (F)
I} CHERAL-H @f\cm
| e i} dil. HCI COsH
= 3 iii) NaBH,
iv} conc. HpSOy
(113 (L2
OH
y B CG
| iZnHO H
CQ:H i) NaBH,
Iv} cone. HaB340y,
(11T (k)
) KGN @O
@\d iy H30", & _ F
CO,CH,  iif] LiAlH,
iv} cone. HS0,
(T%) (5
CH
Ol C
CQaMe ) sane. HS0, C0,H
{Th
>
COsH
i)

<
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217 Winch of the Lollowme oplions s conreel corobmation considaine List=l amd List=[17

gAY DO (TLALT By (1, (PS5, 0T

U I [N S (X (LGSR 1600, (R

18 Wheeh of the Lollowme opleons lus conreel cornbmaiion vonsidainge List=L amwd List-[17

(A) (1, (5, (R} iy (v (00 (L0

[ (I, {0, i X VL (KD
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(3.1

JEE (ADVANCED) 2019 PAPER 1
PART-ITI MATHEMATICS

SECTION 1 [Maximum Warks: 13)

v Thisssttion containg EKGHT (08) quastans.

o Each queston has FOUR epions. ONE OR MOEE THAN ONE o Ihase four opion(s) i=arg] comedd answens)
o Fareach question, choose the cpfionis] comessanding o (al) the comect arawens)

¥ Angwar in earh quedtion will be evalaated recoading io the fllewirg marking scheame:

Fiull Marks w4 I anly Jall) ®e corocl oplion]s) istane) ciosan,

ParfialMarks - +3 ¥ all the lour oplions ars correcl bul ORLY tres cplions are chosan,

Pardal Marks . 2 B heww of more oplicns ane corecd bul SHLY two aplions am chogsen and both of whedh ae
carreck

Parbial Marks . +1 F beo o inore opbions are coomecl but ORLY one uplion is choser and il is a coract oplian,

ZLern Marks i It nzne ol tha cobons 15 chosen (i, tha guaston is unansseeed),

Hegalive Marks . =1 |n all other coses.
v Farexample, ir a queston, iTEA), B and (D) ame bo ONLY e cotions correspanding to cormedt arsears, then
choosing DELY (&) (8] amd (L] will ged 44 marss,
choosing DRLY (&) and JB] wil get 42 marks,
choosing QRLY (&) and {00 wil gat +2 marks;
chposing OKLY (B)and (0} will gel 2 marks,
choosing DRELY (A)ail get #1 mark,
choosing DRLY (B wil get #1 mark;
choosing DRELY (D) will ges+1 mark;
choosing noaglion [j e the quesiom is uranswered i wil get 0 marks; and
choosing ary other combir afion of options will gst =1 mak.

1.ct

(1 O 0 1 010 oL o
B=I=0 1 0 P:=ﬂn+ Pa=11 0 O
n o1 a1 10 n o1
o1 oo o1 VI | |
=0 0 1, !*5={1 i) u‘, Bo=l0 1 0
1 il mo1o0 1 0 ol

f 2 1 3

and X = Z B, {1 0 2‘ ol
=1 21

wherc P,;:' derotes the transpos ¢ of the niateix 14, Then whch of the following options s ac
corrocty

1 L
ay WX 1| =], theoax =30
1 1

(31 & 1= a symmetric matrms
2 The gom ol dinpors] enines of X 1s 131

(I X =200 i an mverbible matrix
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22 Loy e Eandled

i [ L x ox
P=10 2 2, €=|[0 4 0|and §=doel

o 3

r * 0

Then whizh of the following opliony is/ars correet?

£ Ihone cooists areal muwher v osuch that (00 = (1

door o ox
M1 det®=det|ic 4 O+8 lorallx e B
x v &
1 1
2y Horxy =00, 68 |a|=6|al, thenag 4+ h =5
] n

ir
0y Furx = 1, thers exisls 2 unil vestor @ + 8]+ vk Lo which & {ﬁ

o~

(23 For tiosi-nopatics infopes n, Tt

||

fin) - o

TLES T
2. 2

=1l

Asauming cos ' x takos vahies in [1L ] which of the fallewing opticns ia/are sorrect?

W

I:a.'ll |

EIOE

1
| H] li ni==
(F] hi_liilg_,r__:ll__ z

[y e =tanfcos™f 00, ko + 2 —1=1
(10 win(¥ cos™" FRY)— 0

[
]
0

|
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24 Le 1 = B bea functien, Wezay thal [ hay

fih— fF{0]
FEOPERTY 1 if !ijl-{-l'-r-?-,T-_ﬁ-L-'l- cxisty and ix finite, ond
; =._|r

W — FOD
PROPERTY 2 if !Lj:[_l'lrlr—r’lllﬁ?il cxisly and is findle.
h=1 o

Then whizh of the [ollewing oplions 1s5rs correed?

Ay Fi = x| has PROFERTY | {B)  fixd = o™ has PROPERTY 1
1y Pl = x| hae PROPCRTY 2 iy Flx) =siny ey PROPERTY 2
(23 L
g sinws G
flx]l = R e

Lt 5, < Xy <o %y o0 == < Xy < - beall the puinls of loeal maximnon of
and vy <7 vy el g e 0wy, o b all the peintg of Incal minimum of £

Then whizh of the follewing options wiars conoat!

LI O R Y (BY x4, — %, = 2 orevery w

1
iy x, E [{?n,?.n +E:I tor every » L |x, — | = Lior every n

oh Foroe B o] =1, 14

e o — k
1+ V24 -+yn
litm : . - 54,
e | 7 [ L ey
Llan+ 1= Iohs2h= far+ni=

Then the prssihla valne(sh of @ isdare

fA) -9 By -6 iy 7 RTI
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0.7

(.5

L [ [E = Bbe given by f{xd = (x — 1{x — 2 — 53 Deline

Eex) = f S ds 0,
(K]

Then which of the follewing oplions is/ars correet?

1A F oy o bocal mimmum ol x = 1
{E) K has a local maximuam at x = 2
17 & los fwo local maxnoe aod one local mamroro o (0,00

(I FO0 =0 Lor oll ¥ € (0,5)

Thrce T
L. Wit A€m
Lt F=k4uf pe®l and
Lo T=i+7+vi veR

arc given. For which pomt(=) & an Ly zan ws find a point 7 on L, and a poine & on L sn that
oo and & oare collincar?

Ay k=3 (B iy k4 (1 k+

P3| —
ey

bt | =
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SECTION 2 (Maximum Marks: 16)

o This section cortaing SIX [06) quesions. The enswer to each quesfion is a NUMERICAL VALUE.

» [or each queston, enter the carrect numernical vakie of the answer using the mouse and the on-scrzen virlual
numeric <2yaad | he place designated 1o enter the answer. If he numercal valus has more than two cecimal
places, truncatefround-off the valus to TWO decimal p aces

o Anawer b each question will be evaluated accorsing fo ihe fallowing marking scheme
FullMarks ;=3 IFOKLY the comact numericel valus is encered;

FeraMarks  : (0 Inall othar cases.

3 Bapposs

et =1l
(] L
Z Ok A, 3"
- = = G
Fa 8 :,.Lr:
halds for snme positive integer 2, Then Z ; +HL eguals__
=

LN Five potsotes A, 8 0 0 and & are seatod i civenlae avanacment. 1f cach of them s given o hat of

e of the three eolours red. bhoe and green, then the mamber of wave of distriboting the hats such

it 1he pazoms seited madjaeant seals get dilfrenn colovred hats iz

(211 Lt | X] denote the number of elements ina sel X, Let § = {1, 2,3, 4, 5,4 be o sunple space, whers
cach elemant is cqually likely to cccur. 104 and # are independant avents asseaiated with &, then

tha number of ardecad paics (A4, H] sach that 1 = |K| = (4], oquals
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.12 The valuc of

w In
i (he imlerval [— = TJ egualy

(213 Thevalue of the integral

J‘ 3+ ens

- {(vcos8 +45ing )
equals

=

1Y Lad= 24+ i— boand b= F4 2f + b twe veetors, Censider o veetor © = ad + ,H-b:..

i, i € W, If the projection of & on thevector [0 4 r.l:l is 242, then the minimum value nf

(& — (dx .El}] ¢ cguals
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SECTION 3 (MasEmem Marks: 12)
» This saction cardains TWO (2] | s+-\adch sets
» Each List-Match zet hag TWO [02) Multiple Choice Cheastions.
# Each L=bMatch sel has bwo lsts: Listd and Lisi.IL
= List has Four entries {1}, ('), [ end IV)-and List-H has Six enfries |F), (A1 R}, 151 {1 end V),
« FOUR cotions are givar In each Mutipls Chofos Qusstion basad or Listd and List-Hl and OKLY ONE of thess
four opfions selisfies the condlion esked in the Mullipls Choice Cuesiion

» Sirgwer to cach question will be evaluaied accorting to the following marking scheme’
Full Mars - +1 FOM Y the opfion comaspanding tn tha comeed combinatian s chinsan;
Lero Mavks .0 IFmene of e opliors & chosen (Le., e question & urarsaanad’
tegatve Marks - =1 In all pbher cases
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Answer (LS and QL 16 by appropriaiely aetcliing the lists based on the information given in the
paragraph.

let f{x) = sinimoosx) and glx) = cos(Znsinx) be twe functions defined for x = 0. Define the
Tollovwing sofs whoes cloments are wiitten in i increasing order

X =dx: flz) =11 Y =ix: filx) =10
Z=[x: glx)=10] W=[x: g'{x)=10].

Lzt [oomlome the sels A, ¥, £and @) Lt I eomims o inbamoation reeamding s e sels,

Lisi-1 Lisi-11
. - [ Jw
M X B 25,5 4 ?n_}
mm ¥ LAy un arilhmedic progreayion
(. £ {1 =YL an arithenctic prograss ion
vy W @ 2E T A
i i f
iy = {5 =F m}
i' 3
2 {1 “—”}
64

[2.15  Which of the following 1w the only CORRECT combimulion?
(AT 1L 0%, (R iy (I eQL iT) §0) (I, 0O, 1T (D) AL Ry (5)

2 1e Which of the follewing is the onlv CORRECT comlvinaticn®?

LAY LI Ly (U (B ANV (R 5
6 1 T G ) R | R Ly AL o
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Apnswer Q1T and CL1E by appropristely mal ching the ists bised on the ioformatien
given in the paragraph.

Lt the eirelss 0 0 2% 435 =% and 5 (x — 39 + (O — 49 = 16, inlersect al the points

X and ¥, Suppesc that another il 7 = (3 — b + (v — k3 = r? satisfic e tollowing

wiandiicny:
] cenbrs of O s collmenr with the conties of O and © .
(it} o amal 0 hoth hie meade O and

¢111) 0 touches &) at M oand S al N

Lt e ling throwah X and ¥ ostcisoct O at 2 and W, and 1ot a comirmen fangent of & and O
he a tanaent to the pambola v = By,
Ihers are anmes coprassiong avaon in fhe Lise-l whose values ais aiven in Lise-10 bolow;

List -1 List 11
il +k ™ 6
Length of 24 ) —
m _— [ -+
M Tensthor XY LU
Areaaf triangle MEN h
() Area ot triangle ¥4 W () aq
21
(v ¥ R —
5
5 T
10
i —
R4 3

217 Which ot the following is fhe only CORRECT combination’?

LA (D450 B, 10 (Cy I, £Ch) (D AT

(1% Which of the fallowing is the enlv INCORRECTT combination?

LAY (I JE] VL (N 1 4 Dy IV 05)
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