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JEEAcademy PAPER-I
JEE (ADVANCED) 2019 PAPER I
CHEMISTRY
SECTION-1 (Maximum Marks : 12)
* This section contains FOUR (04) questions.
* Each question has FOUR options ONLY ONEofthese four options isthe correct answer.
* Foreach question,choosethe comrect option correspondingtothe correct answer.
* Answer toeach question will be evaluated accordingto the folbwing markingscheme :
FullM arks :+3  IfONLY the correct option ischosen.
Zero Marks :0  Ifnoneoftheoptionsis chosen (ie. the question isunanswered).
Negative M arks : —1 In all other cases
1. Cahmine, malachite, magnetite and cryolite, respectively,are Question ID : 337911128

dytkehu (Calamine), eykckbV (malachite), eXUVkbV (magnetite) VK @k;kykbV (cryolite), de’l gA
(1)ZnSO,, Cu(OH),, Fe,O,, Na, AlF

(2) ZnSO,, CuCO,,AlF,
(3) ZnCO,, CuCO,.Cu(OH),,Fe,0,, Na, AlF,

374
(4) ZnCO,, CuCO,, Fe,O,,Na AlF
Ans. 3
2. M olar conductivity (/\m ) ofaqueous solution ofsodiumstearate, which behaves asa strongelectrolyte, is

recorded at varyingconcentrations (3) of sodium stearate. Which one of the followingplots provides the
correct representationof micelle formation inthe solution ?

(Cntica micelle conscentration (CM C) ismarked with anarrow inthefigures) Question ID : 337911129
IiM; e LV, ]V (sodium stearate) d tyh; foy;u th,d icy o] r viW; (electrolyte) €hk0; 00k nkrk
g] ch ekyj prydrk (A, ) dkfoftkiu Bkinrkvk (3) e ekik x; KA futu fp=ike 1 fely fojpu (micdle formation)
n"ku okyk Bgh fp=k ckulk g)!@kird fely Bkinrk(Critical micelle conscentration CM C)) dkfp=k e rhj Hjk
nk;k x;k gt
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Ans. 4
3. Thecorrect orderofacd strength of thefollowing carboxy lic acidsis. Question ID : 337911130
futu dickiDlfyd vEyk di viy 1cyrk dk Igh @e g
(1) o H (1 w )
(HI>TI>1u>1v. @ u>1>1v>1r @ Ir=1n>1>1v @Iu=>I1a>I1>1v
Ans. 3
4. Thegreen colour produced in theboraxbead test ofa chromium (I11) salt is due to.Question ID : 337911127
@ife;e (1) yo.k d Bgkxk&eudk 1jh{k.k (boraxbead test) e gj jx dk dkj.k gA
(1) Cr,(B,07), (2)CrB (3) Cr(BO,), (4)Cr,0,
Ans. 3
SECTION-2 (MAXIMUM MARKS : 32)
* This sectioncontains Eight(08) questions.
* Each question has FOUR options for correct answer(s). ONE ORMORE THAN ONE of these four
option(s) is(are) correct option(s).
* Foreach question, choose the correct option(s) toanswer thequestion.
* Answer toeach question will beevaluated accordingto thefollowing marking scheme:
FullMarks :+4 Ifonly (all) thecorrect option(s) is (are) chosen.
Partial Marks :+3 Ifallthe fouroptions are correct but ONLY three options are chosen.
Partial M arks :+2 Ifthree ormore optionsare comect but ONLY two options are chosen, both of
which are correct options.
Partial M arks :+1 If two or more options are comrect but ONLY one optionis chosenanditisa
comrect option.
ZeoMaks :0 Ifnone of the optionsis chosen (i¢. the question isunanswered).
NegativeMarks:—1  Inall other cases.
1. Each ofthe followingoptions containsa set of four moleculkes, Identify theop tion(s) where all four molecules

possess permanent dipole moment at room temperature. Question ID : 337911135
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futu fodYik e pij v.kvk d IePp; gj fodYi e fn, x, gA Bkekl; rki ij] fEl ifeur fodYi ifodYiki d H
pkj v.kvk dh LRk h FAko&vik.k (permanent dipole moment) g] ml imlgh pfu; A

(1) BeCl,, CO,, BCL,, CHCI, (2) SO,,C,H,CI,H,Se, BrF,
(3)NO,,NH,.POCl, CH,CI (4) BF,,O,, SF, XeF,
Ans. 2,3
2. Fusionof MnO, with KOH inpresence of O, produces a salt W. Alkaline solution of W upon electrolytic

oxidationyields another salt X. The manganesecontainingionspresent in W and X, respectively, are Y andZ.
Correct statement (s) is (are). Question ID : 337911132
(1)In aqueous acidic solution, Yundergoesdisprop ortionation reactionto gve Z and MnO.,.
(2)Y is diamagnetic in nature while Z isp aramagnetic
(3) Both Y andZ are coloured andhave tetrahedralshape
(4) Inboth Y and Z, n-bondingoccurs between p-orbitals of oxy gen and d-orbitals of manganese
0, o mifLFdr e MnO, ok KOH d I Ixyuij ,d yo.k WmRikinr girkg W d {ijh; foy;udkfo] r
viAvuh; viDIhdj.k (electrolytic oxidation) 1j ,d Vi; yo.k X mRikinr gkrk g W vkj X e mifLRr exurt
Jgu okyk vk;u @e'lt Y vkj Z gA Igh dRu g igh
(1) tyh; VEyh; My e Y vielikruvitkf@:k (disproportionation reaction) d 1*pkr Z vkj MnO, nrkgA
(2) Y ifrpkcdh; (diamagnetic) LoHko vkj Z vupkcdh; (paramagnetic) LoHkko d gA
(3) Y Vkj Z nkuk Jxtu vkj pr'Qydh; (tetrahedral) vkdkj d gA
(4) Y VKj Z nkuk €] m-vicUk viDlreu d p-d{kdk 0 exut d d-dfidk d cip gA
Ans. 1,34
3. A tin chloride Q undergoes the followingreactions (not balanced)
Q+Cl »X
Q+MeN—>Y
Q+ CuCl, - Z + Cucl
X is amonoanion having pyramidal geometry. Both Y and Z are neutral comp ounds. Choose the correct
options(s). Question ID : 337911131
(1) The centralatom in Z has one lonepair of electrons
(2) There is a coordinate bond in Y
(3) The central atom in X in sp* hybridized
(4) The oxidation state ofthe centralatom in Z is+2
,d fVu DykjkoM Q, futu vitkf@;k, (vIUrfyr) n*fkrk gA
Q+Cl »X
Q+MeN—>Y
Q+ CuCl, - Z + Cucl
X ,d fijkfefM; T;kefr (pyramidalgeometry) n*kuokyk .k;u (monoanion) gA Y Vi Z nkuk mrklhu ;kxd
gA Igh fodYl (fodYik) dk pfu; &
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(1)Z e dinh; 1jek.k 1j ,d ,dkdh byDVku ;Xe (lonepair of electrons) g
(2)Y e Belo;h vkck (coordinate bond) g
(3)X e dinmh; 1je.kdk Idj.k (hybridization)sp*g
(4)Z e dinh; 1jek.k dh viDIhd]j.k VoLFkk (oxidation state) +2 ¢
Ans. 2,3
4. Which of the following statement(s) is (are) true ? Question ID : 337911137
(1)Hy drolysisof sucrose gives dextrorotatory glucose and laevorotatory fructose
(2) Oxidation of glucose with bromine water gives glutamicacid
(3)M onosaccharides cannot be hydrolysedto gve polyhydroxy aldehydes andketones
(4) The two six-membered cyclic hemiacetal forms of D-(+)-glucose are called anomers
futu e Igh dRu dku Ik g (1 @)?
(1) 13k (sucrose) d tyviVuij nf.kko.k&k.kd (dextrorotatory) Xyckl Vij oke o.k&%.kd (laevorotatory )
YDVKE (fructose) iklr gir g
(2) ckefu (bromine) €y Hjk Xydkl (glucose) d viDIhdj.k 1j XyVkfed (glutamic) VEy ikir gkrk g
(3) ekukldjkbMk (monosaccharides) d €yvikVu djku 1j ikyigkoMD I, YMigkbM (polyhydroxy alde-
hydes) Vkj diVku (ketone) Tklr ugh gkr g
(4) D-(+)-Xydkl d nk Nt InL;h; p@h; gfe, IlVy (hemiacetal) - ik dk ,ukej (anomer) dgr g
Ans. 1,3,4
5. Which of thefollowingstatement(s) is (are) correct regardingthe root mean square speed (u__) and average
translational kinetic energy (g, ) ofa molecule in a gas at equilibrum ? Question ID : 337911134
(D) U__isinversely proportional tothesquare root of its molecular mass
(2) U__ isdoubled when its temperature isincreased four times
(3) ¢, isdoubled whenits temperature is increased four times
(4) &, atagiven temperature does not depend on its molecular mass
BKE; koLFik e] ,d xT v.k dh ox elY; ey xfr (root mean square speed, ) Vkj VKl T LFkuklrj .k At
(average translational kinetic energy, & )d Infk €] futu dRuk e 1 Igh dRu dku Tk(l)g(g)?
(1) vif.od ni;etu d oxey ij U_ 0;R@ekuikrh; (inversely proportional)g
(2) tc rki pkxuk fd;k thrk g] rc U__ nxuh gk thrh g
(3) tc rki pkxuk fd;k thrk g] rc g nxuh gk tkrh g
4 fdlh fn; x, rki 1j] & wvif.od nl;eku ij fuskj ugh g
Ans. 1,2,4
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6. Choosethereactions(s) fromthefollowingoptions, for whichthestandard enthalpy ofreaction is equalto the
standard enthalpy offormation. Question ID : 337911133
futu fodYik e I ok vilf@;k (vili@;k,) feldh (ftudh) ekud vikid;k ,URYih (standard enthalpy of
reaction) ViU ekud fojpu ,URYih (standardenthalpy of formation)d leku gi] ml (mlg) pfu; A

) ;sg (5)+0,(g) — SO, (2) (2) 2H,(g) + 0,(g) — 2H,0())
3
(3) ,0.(2) > 04(®) (4)2C(g)+ 3H,(9 > C,H (g
Ans. 1,3
7. Choose the correct option(s) for the following set of reactions Question ID : 337911138

fn; x, vilkid;k Gek d fy, Dgh fodYi (fodYik) dk pfu;

(i) MeMgBr conc. HCI

CeH100 (i) Fz0 Q S
(major)
IQO% HsPO4, 360K
T (i) H, Ni R HBr, Benzoyl peroxide ]
(major) (i) Brz, v (major) A (major)
CHs HsC_  Br HsC  Br CHs
Cl cl
(D )
S T u S
CHs HsC_  Br HsC_ Ol CHs
Br Br
3) 4)
u T S U
Ans. 3,4

8. In the decay sequence,
-X, -X, -X, -X,
B S 2Th — 2%Pa — 7 — 2Th
X, X,,X, and x, are particles/radiation emitted by the respective isotopes. The correct option(s).
Question ID : 337911136
(1) x, will deflecttowards negatively charged plate
(2) X, is y-ray
(3)Z is anisotope ofuranium
(4)x,1s B
fn; x, {k; De e,
-X, -X, -X, -X,
B0 < 24Th - 2'Pa — 27 = 2Th
X, X,, X, VKj x, @etullkj iR; d DelFkfud (isotope) I mRIfEr d.kfodj.k gA Igh fodYi g (9)
(1) x, __.kof*kr IyV (negatively charged plate) dh rjQ foffir gkxk
(2) x, g y-fdj .k
(3)Z ;jfu;e (uranium)dk ,d lelFkfud g
(D x,is B
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Ans. 1,3,4

SECTION 3
SECTION-3 : (Maximum Marks: 18)

* This section contains SIX (06) questions. The answer to each question is a NUMERICALVALUE.
* Foreach question, enter thecorrect numerical value of theanswer usingthe mouse and the on-screen virtual
numeric keypadin theplacedesighatedto enter the answer. If thenumerical value has morethantwo

decimal places, truncate/round-off thevalueto TWO decimal p laces.

* Answer toeach question will beevaluated accordingto the following marking scheme:
FullM arks : +3 IfONLY the correct numerical value is entered.
Zewo Maks 0 In all other cases.

1. Forthe followingreaction, the equilibrium constant K at 298 K is 1.6 x 10"

Fe’*(aq)+ s (aq) = FeS(s)

Whenequal volumes of 0.06 M Fe?* (aq) and0.2 M §*~ (aqg) solutions are mixed, theequilibriumconcentra-
tionof Fe?" (aq)is foundto be Y x 10~'7 M. The vlaue of Y'is Question ID : 337911141
298 K 1j] fuku vitkf@;k dk NKE; koLRkk fLAjkd K _(equilibrium constant) 1.6 x 10'7 gA

Fe’*(aq)+ s> (aq) = FeS(s)

tC 0.06 M Fe** (aq)VkJ 0.2M S* (aq) d leku vik; ruk dkfed.k fd;k x;K rc Fe* (aq) di BkE; BkUnrk
(equilibrium concentration) Y x 1077 M ik; 1 X;1A Ydk elu g

Ans. 8.93
2. Consider the kinetic data givenin the followingtable for the reaction A + B + C — Product.
Experiment No. [A] [B] [C] Rate of reaction
(mol dm=3) | (mol dm=®) | (mol dm=3) | (moldm=3s)
1 0.2 0.1 0.1 6.0 x 10
2 0.2 0.2 0.1 6.0 x 105
3 0.2 0.1 0.2 1.2 x 10+
4 0.3 0.1 0.1 9.0 x 10®
Therate of the reaction for [A]=0.15 moldm?3, [B] =0.25 moldm= and [C]= 0.15 moldm™ isfound tobe
Y x 10° mol dm3s™". The value of Yis Question ID : 337911143
futu Bkj.kh €] A+ B+ C — mRikn dh vitd@;k d cyxfrdh vkdMk ij xkj dift;A
Experiment No. [A] [B] [C] Rate of reaction
(mol dm=3) | (mol dm=3) | (mol dm-3) | (mol dm=3s)
1 0.2 0.1 0.1 6.0 x 10°
2 0.2 0.2 01 6.0 x 105
3 0.2 0.1 0.2 1.2 x 10
4 0.3 0.1 0.1 9.0 x 105

tc [A]=0.15 moldm?, [B] = 0.25 moldm> Vkj [C]= 0.15 mol dm (]
rc vitkf@d;k xfr Y x 105 mol dm>3s~" 1k;h X;0A Y dk eku g
Ans. Y=06.75
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Ans.

Ans.

Ans.

Ans.

Schemes 1 and 2 describe the conversion of Pto Q andR toS, respectively, Scheme3 describes the synthesis
of T from Q and S The totalnumber of Br atoms ina moleculeof Tis  Question ID : 337911144
;K€U 1VKj 2 (schemes 1 and2) @e't P 1 Q rd rAk R I Srd dk - ikrj.k n'lkr gA ;ktuk 3 e T dk
I'y'h.k Qvkj ST n'lk;k x;kgA Td ,d v.keBrijekkvididy I[;kg

i) Bre(excess), H20

. NH
Scheme 1: 2 ii) NaNOz, HCI, 273 K
@ i) CuCN/KCN y Q
iv) Ha0%,A (major)
P v) SOCIz, pyridine

@ i) Oleum
i) NaOH,A
i) NaOH, , s

Scheme 2: A i) H- .
iv) Brz, Sz, 273 K (MaO")
Scheme 3: s '} NaOH T
ii) Q (major)
4

At 143 K, thereaction of XeF, with O_F, produces a xenon compound Y. The totalnumberof lone pair(s) of
electrons present on the wholemoleculeof Yis Question ID : 337911140
143K ij, XeF, vkj O,F, dn viki@;k I ,d thuku (xenon) ;kfxd Y mRikinr gkrk gA REi.k v.k Y e ,dkdh
byDVku ;Xe (;Xe&) (lone pair (s)of electrons) di dy B[;kg

19

Among B,H,B,N.H,,N.O,N,O

277627737 37762 2740

H,S,0,and H,S O,, the total number ofmolecules containing covalent

bondbetweentwo atoms of thesame kind is Question ID : 337911139
B,H,B,N.H,N O,N O, HSO, vif HSO.e I ftu v.kvk e nk letu ijek.kvk d cip gl ;ktd
(covalent) Viclk gl mudh dy [k g

4

On dissolving 0.5 gofa non-vohtile non-ionic solute to 39 gof benzene, its vaporpressure decreases from
650 mmHg to 640mm Hg. The depression of freezingp oint of benzene (in K) up on addition of thesolute
s Question ID : 337911142
(Givendata : Molarmass and themohl freezing point depression constant of benzene are 78 gmol™ and 5.12
Kkgmol™!,respectively)

0.5 gvok'1'ky vuk; fud foy; (non-volatile non-ionic solute) dk 39 gcltiu (benzene)e %kyu 1j, mIdk
oK't nkc 650 mm Hg I 640 mm Hggk X;kA bl foy ; ck clthu e feyku d mijiir] clthu d fgekd dk voueu
(depression of freezing point) (K€)g

(fnsk x;k : cltu dk ekyj n0;eku 78 gmol™ vkj clthu dk ekyy voueu fLFkjkd (molal freezing point
depression constant) 5.12 K kgmol ™ gh)

1.02
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