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JEE (ADVANCED) 2019 PAPER 1
CHEMISTRY
SECTION-1 (Maximum Marks : 12)

* This section contains FOUR (04) questions.
* Each question has FOUR options ONLY ONE of these four options is the correct answer.
* For each question, choose the correct option corresponding to the correct answer.
* Answer to each question will be evaluated according to the following marking scheme :
Full Marks :+3  IfONLY the correct option is chosen.
Zero Marks :0  Ifnone of the options is chosen (i.e. the question is unanswered).

Negative Marks : —1 In all other cases

1. Calamine, malachite, magnetite and cryolite, respectively, are Question ID : 337911128
dytelu (Calamine), eykdkbV (malachite), eXuVkbV (magnetite) Vij @k;kykbV (cryolite), @elé gA
(1) ZnSO,, Cu(OH),, Fe,O,, Na AlF,

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

3,
(4) ZnCO,, CuCO,, Fe,0O,, Na AIF,
Ans. 3
S. * Malachite green Or Basic Copper Carbonate : CuCO,.Cu(OH),
* Magnetite : Fe,O, (FeO + Fe 0,)
* Calamine : ZnCO,
* Cryolite : Na,AlF,
2. Molar conductivity (/\m ) of aqueous solution of sodium stearate, which behaves as a strong electrolyte, is

recorded at varying concentrations (3) of sodium stearate. Which one of the following plots provides the
correct representation of micelle formation in the solution ?

(Critical micelle conscentration (CMC) is marked with an arrow in the figures) Question ID : 337911129
1iM;e fLV, JV (sodium stearate) d tyh; foy;u] € ,d icy o] r viAV; (electrolyte) Tk 0; 00k nkrk
g] dh ekyj prydrk (A,,) dk foftkiu Bkinrkvk (3) e ekik x; 1A futu fp=lk e 1 fely fojpu (micelle formation)
n"ku okyk Bgh fp=k dku Bk g] igkfrd fely Bknrk(Critical micelle conscentration CMC)) dk fp=kk e rhj Hjk
nk;k x;k gt

N

Am CMC Am T
(1) (2) CMC
Jc J/C >
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CMC

CMC
Am Am 4
3) 4
e c
Ans. 4
S. As the concentration of sodium stearate increases beyond CMC, stearate ions aggregate to form micelles. Due

to which, the number of the current carrier anions decreases and this is reflected by the sharp changein A at
CMC, followed by greater rate of decrease of A, with \/C .

3. The correct order of acid strength of the following carboxylic acids is. Question ID : 337911130
futu dkckiDIfyd VEyk dh vEy 1cyrk dk Igh @e ¢

O OH
0 o)
_ MeO Hsc/\[(
H —<_ H>=>*OH - d
OH (m (V)
0 : (I

(HI>M>1I>1v. @uU>1>1v>1 @ I>0>1=>1v @Iim>10>1>1v
Ans. 3

S. pKa
(i) HC = C—-COOH 1.89
(i) H,C = CH-COOH 43
(iii)) MeO —@—COOH 45
(iv) CH,~CH,-COOH 4.87

So order of values of Ka = I>11> 111>V

4. The green colour produced in the borax bead test of a chromium (III) salt is due to.Question ID : 337911127
@ife;e 1I0) yo.k d Bgkxk&eudk 1ji{k.k (borax bead test) e gj jx dk dkj.k gA
(1) Cr,(B,07), (2)CrB (3) Cr(BO,), (4) Cr,0,

Ans. 3

S.  Na,B,0,.10H,0—2-Na,B,0,—>NaBO,+ B,0,

Sodium Boric
Metaborate  anhydride

Oxidising flame
Cr,0, +B,0,——Cr(BO,), (in Cold condition)

Blue flame

Cr(BO, ), +B,0,——Cr(BO,), (in Hot condition)

Green flame
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SECTION-2 (MAXIMUM MARKS : 32)

* This section contains Eight (08) questions.
* Each question has FOUR options for correct answer(s). ONE OR MORE THAN ONE of these four
option(s) is (are) correct option(s).
* For each question, choose the correct option(s) to answer the question.
* Answer to each question will be evaluated according to the following marking scheme:
FullMarks :+4 If only (all) the correct option(s) is (are) chosen.
Partial Marks :+3 If all the four options are correct but ONLY three options are chosen.
Partial Marks :+2 If three or more options are correct but ONLY two options are chosen, both of
which are correct options.
Partial Marks :+1 If two or more options are correct but ONLY one option is chosen and it is a
correct option.
ZeroMarks : 0 If none of the options is chosen (i.e. the question is unanswered).

Negative Marks : —1  Inall other cases.

1. Each of the following options contains a set of four molecules, Identify the option(s) where all four molecules
possess permanent dipole moment at room temperature. Question ID : 337911135
futu fodYik e pkj v.kvk d 1ePp; gj fodYi e fn, x, gA bkell; i 1j] fEN Uftur fodYi ifodYiki d B
pkj v.kvk dh LR ;b F}ko&vikk.k (permanent dipole moment) g] m1 imlgh pfu; A

(1) BeCl,, CO,, BCl,, CHCI, (2) SO,, C,H.Cl, H,Se, BrF,
(3) NO,, NH,. POCI,, CH,CI (4) BF,, O,, SF_, XeF,
Ans. 2,3
Cl
Cl-Be—Cl 0=C=0 Np_c
S. M 0 > _0 - - :
= H= Cl” =0
H
.
a1 el
Cl
p=0
Cl f
/S\ /C?%Q N Br/
@0 0 0 NH O
#0
#0 n=0 H n=0
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O Cl

® € I |
ZaN AIN PERN PARN
30 o nolTH o] N n” | Ny
o . Cl H
H B nw=0 nw=0
F F
F “
Fe O, NP2 >'<9<F
B—F |
@ o? No- P PR T
n=0 n=0 =0 h=0

[£.p. is stereo chemically active]

2. Fusion of MnO, with KOH in presence of O, produces a salt W. Alkaline solution of W upon electrolytic
oxidation yields another salt X. The manganese containing ions present in W and X, respectively, are Y and Z.
Correct statement (s) is (are). Question ID : 337911132
(1) In aqueous acidic solution, Y undergoes disproportionation reaction to give Z and MnO.,.

(2) Y is diamagnetic in nature while Z is paramagnetic
(3) Both Y and Z are coloured and have tetrahedral shape
(4) InbothY and Z, n-bonding occurs between p-orbitals of oxygen and d-orbitals of manganese
0, dh miflFifr e MnO, dk KOH d IiFk Ixyu ij ,d yo.t W mRikinr girk g W d {jh; foy;u dkfo] r
viAVuh; viDIhdj.k (electrolytic oxidation) 1] ,d VU; yo.k X mRikinr gkrk g W vkj X e miflLFr exult
Jou okyk vk;u @e'lt Y vkj ZgA Igh dFfu g gt
(1) tyh; VEyh; My e Y vIekuikru vikf@ sk (disproportionation reaction) d i*pkr Z vkj MnO, nrk gA
(2)Y ifrpkcdh; (diamagnetic) LoHko vk Z vupEcdh; (paramagnetic) LoHko d gA
(3) Y VKJ Z nkuk jxhu vkj pr'Qydh; (tetrahedral) vkdkj d gA
(4) Y VAj Z nkuk €] n-vikcUk viDItu d p-d{kdk ,0 exurt d d-d{kdk d clip gA
Ans. 1,34

S MnO KOH/0, K MnO, Electrolytic  KMnO,
2 fused Green(W) oxidation Purple(X)

Y — MnO,* (Green)
Z — MnO, (Purple)

MnO,* AcidicMedium o p 10 ()
nO, + Mn
) Disprop” reaction 04 Oz

* MnO;~ (Y) is Green coloured and MnOj, (Z) is purple coloured compound.
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* MnO;" (Y) is paramagnetic and MnO), (Z) is diamagnetic compound.
* MnO. (Y)and MnO); (Z) both are tetrahedral.

Compound ﬁ ﬁ

Mn"* Mn”’

o7 \Q 04” \Q

O O

(Y) (2)
* Both 'Y and Z having pp—dp bonds.

3. A tin chloride Q undergoes the following reactions (not balanced)

Q+Clr->X
Q+MeN-—>Y
Q+ CuCl, - Z + Cucl

X is amonoanion having pyramidal geometry. Both Y and Z are neutral compounds. Choose the correct
options(s). Question ID : 337911131
(1) The central atom in Z has one lone pair of electrons
(2) There is a coordinate bond in Y
(3) The central atom in X in sp® hybridized
(4) The oxidation state of the central atom in Z is +2
,d fVu DykjkbM Q, futu vitki@d;k, (v IUrfyr) n*krk gA
Q+Clr->X
Q+MeN-—>Y
Q+ CuCl, - Z + Cucl
X ,d fijkfefM; T;kefr (pyramidal geometry) n*fkuokyk ,dy  .k;u (monoanion) gA Y Vkj Z nkuk mnklhu
;kixd gA Igh fodYi (fodYik) dk pfu; &
(1)Ze dinh; 1jek.k ij ,d ,dkdh byDVku ;Xe (lone pair of electrons) ¢
(2)Y e lelo;h vikck (coordinate bond) g
(3) X e dinh; 1jek.k dk Bdj.k (hybridization) sp* ¢
(4)Z e dinh; 1jek.k dh viDIhd].k voLFik (oxidation state) +2 ¢
Ans. 2,3

S.  SnCl,+ClI"——SnCl;
(@ ()

SnCl,+Me;N——>SnCl, | N(CH,), |
Q) (Y)

SnCl,+2CuCl, —— SnCl, + 2CuCl
Q (2)

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-21999 Page No. 5



X = (I Cl [Sn = Sp® hybridized oxidation state of Sn=+2]
Cl
Cl
0 §
n
Y = 01/ | T NMo),
Cl Z = (Il |
4. Which of'the following statement(s) is (are) true ? Question ID : 337911137

(1) Hydrolysis of sucrose gives dextrorotatory glucose and laevorotatory fructose
(2) Oxidation of glucose with bromine water gives glutamic acid
(3) Monosaccharides cannot be hydrolysed to give polyhydroxy aldehydes and ketones
(4) The two six-membered cyclic hemiacetal forms of D-(+)-glucose are called anomers
futu e Igh dFu dku Bk g (1 g)?
(1) KN (sucrose) d tyviAVu 1j nffk.k fo.k&%.kd (dextrorotatory) Xydkl Vij oke /o.k&%.kd (laevorotatory)
YDVKE (fructose) iklr gkr g
(2) cketu (bromine) Tty Hjk Xydkl (glucose) d viDIhdj.k ij XyVifed (glutamic) VEY 1K gkrk g
(3) ekukl djkbMk (monosaccharides) d €yviAVu djku 1j ikyigkoMD I ,YMhgkbM (polyhydroxy alde-
hydes) VkJ diVku (ketone) IKIr ugh gkr g
(4) D-(+)-Xydkl d nk Nt InL;h; p@h; gfe, 1Vy (hemiacetal) - 1k dk ,ukej (anomer) dgr g
Ans. 1,3,4

S. (1) Sucrose W—“—)D(+)GI ucose + D(+)Fructose

rolysis  [Dextrorotatory] [Laevorotatory |
(2) Oxidation of glucose with bromine water gives gluconic acid.

6 CH,0H

HAS
: (KgH H I
& H3 OZH are anomers of each other.
o®= (112°) o= (19°)

0-D-glucopyranose  B-D-glucopyranose

5. Which of the following statement(s) is (are) correct regarding the root mean square speed (1, ) and average
translational kinetic energy (¢, ) of a molecule in a gas at equilibrium ? Question ID : 337911134
(1) U__ is inversely proportional to the square root of its molecular mass
(2)U__ is doubled when its temperature is increased four times

(3) &, 1s doubled when its temperature is increased four times

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-21999 Page No. 6



(4) ¢, ata given temperature does not depend on its molecular mass
IiEskoLFk e] ,d xT v.k di ox elY; ey xfr (root mean square speed, p_ ) VKj VKIT LRKuKIrj.k Atk
(average translational kinetic energy, & ) d Intk e] futu druk e I Bgh dFku dku Tk(1) g(g) ?
(1) vif.od ni;etu d oxey 1j 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 e nxuf gk thrh g
4 fdlh fn; x, rki ij] e vif.od ni;eku ij futkj ugh g
Ans. 1,2,4

/3RT
S. Urms RS
M

Hence option 1 and 2 are correct
Averege translational kinetic

3
energy (€,,) = 5 KT

Hence if temperature is increased
four times K.E. will double and is
independent of molecular mass of gas

Correctoption=1, 2,4

6. Choose the reactions(s) from the following options, for which the standard enthalpy of reaction is equal to the
standard enthalpy of formation. Question ID : 337911133
fuku fodYik e 1 ok VEK:k (viHid:k,) feldh (feudh) elud V@K LUFYih (standard enthalpy of
reaction) Viu ekud fojpu ,UFkYih (standard enthalpy of formation) d Beku gkl m1 (mlg) pfu;A

(1) 559+ 0,(2) 50, (2) (2)2H,(8) +0,() - 2H,00
(3)30:(2) > 0,(@) (4)2C(@) + 3H,(®) > C H(®)
Ans. 1,3
S, $5.9+0,(©) > S0, AH=AH, (50,9

2H,(g) + 0,(g) —2H,0(/)AH =2AH,(H, O,/)
3
50:(8) > 0s(g) AH=AH(O;.¢8)

2C(g) + 3H,(g) — C,Hy(2)
It does not represent AH . (C,H,, g)

7. Choose the correct option(s) for the following set of reactions Question ID : 337911138
fn; x, vitkid;k @ek d fy, Bgh fodYi (fodYik) dk pfu;
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(i) MeMgBr aQ conc. HCI

CesH100 (i) 120 S
(major)
20% HsPOs, 360K
T (i) He, Ni R HBr, Benzoyl peroxide u
(major) (ii) Brz, hv (major) A (major)
CHs HsC_  Br
Cl
(1)
S T
HsC, Br
3) Cf é
Ans. 3,4

_(H/Ni
(@) Br2!hv

CHs

Br.
HBr/A

Ph—C—O—O—(|3 Ph

_ 20%H,PO,
T ek

(V)
8. In the decay sequence,

387 ey 2 d3ap 2 234 230

5 U= o 'Th— ;"Pa— ~"Z — ;'Th

X

|
CHaMgBr Conc HCI
2)H20
(R)

HsC Br CHs

ol
o O O
U s
HC_ O CHa
@ isﬁ ©/Br

1» X, X, and x, are particles/radiation emitted by the respective isotopes. The correct option(s).

Question ID : 337911136

(1) x, will deflect towards negatively charged plate

(2) x, is y-ray

(3) Z is an isotope of uranium
(4)x,is B~

fn; x, {k; Qe e,

gy O ey 234 2 2340, 230
5 U= o 'Th— ;"Pa— ~"Z— ;'Th

X,, X, VKj x, @etulkj iR;d lelRkfud (isotope) I mRIftr d.kfodj.k gA Igh fodYi g (g)
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(1) x, __.Kof*kr IyV (negatively charged plate) dh rjQ fo{kfir gkxk
(2) x, g y-fdj .k
(3)Z ;jfu;e (uranium) dk ,d BelFkfud g

(4)x,is B~

Ans. 1,3,4

S. AU — o Th* + X, X, =,He* (a particle)
Hence it will deffect towards negatively charged plate.
oo Th?* — Pa™ + X, X,= e (B particle)
o Pa?t 7% + X, X,= ¢
77— ,Th*’ +X, X,= ,He*

Hence Z is isotope of U*®
Correct option =1, 3,4
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SECTION 3
SECTION-3 : (Maximum Marks: 18)
* This section contains SIX (06) questions. The answer to each question isa NUMERICAL VALUE.

* For each question, enter the correct numerical value of the answer using the mouse and the on-screen virtual
numeric keypad in the place designated to enter the answer. If the numerical value has more than two

decimal places, truncate/round-off the value to TWO decimal places.

* Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +3 If ONLY the correct numerical value is entered.
Zero Marks 0 In all other cases.

1. For the following reaction, the equilibrium constant K_at 298 K'is 1.6 x 10"

Fe’"(aq) +s” (aq) = FeS(s)

When equal volumes of 0.06 M Fe?* (aq) and 0.2 M S~ (aq) solutions are mixed, the equilibrium concentra-
tion of Fe** (aq) is found to be Y x 107 M. The vlaue of Y is Question ID : 337911141
298 K 1j] futu viki@;k dk IKE;koLRkk fLFkjkd K (equilibrium constant) 1.6 x 10'7 gA

Fe?*(aq) +s” (aq) = FeS(s)

tC 0.06 M Fe?* (aq) VKj 0.2 M S* (aq) d Beku vk; ruk dk fed.k fd;k x;k rc Fe* (aq) dh LiE; Bknrk
(equilibrium concentration) Y x 10-7 M 1k;h X ;1A Y dk elu ¢

Ans. 8.93

S. Fe**'(aq) + s> (aqQ) = FeS(s) K.=1.6x10"
t=0 0.06V 0.2V

t=t  (0.06V—X) 0.2V -X)

Since keq is very large so (0.06V —X) —> 0
So X —>0.06V
Moles of s> =(0.2V —0.06V)

1
17 —

1610 102V —006V

[Fe" || ————

2V
1

16 X 1017 = [Fe2+] (0.07)
[Fe’] !

T 7x107 x1.6x10"
[Fe**] = 8.928 x 107"
[Fe**]1=8.93 x 10" (round off)
8.93
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Ans.

Consider the kinetic data given in the following table for the reaction A+ B + C — Product.

Experiment No. [A] [B] [C] Rate of reaction
(mol dm=3) | (mol dm=3) | (moldm=3) | (mol dm=3s)
1 0.2 0.1 0.1 6.0 x 105
2 0.2 0.2 0.1 6.0 x 10
3 0.2 0.1 0.2 1.2 x10#
4 0.3 0.1 0.1 9.0 x 105

The rate of the reaction for [A]=0.15 mol dm=, [B]=0.25 mol dm= and [C] =0.15 mol dm™ is found to be

Y x 10> mol dm>3s!. The value of Y is

Question ID : 337911143

futu Bkj.kh e] A+B+C — mRikn dh vitkid;k d cyxfrdn vidMk 1j xkj dhft;A

Experiment No. [A] [B] [C] Rate of reaction
(mol dm=3) | (mol dm=3) | (moldm=3) | (moldm=3s)
1 0.2 0.1 0.1 6.0 x 10-°
2 0.2 0.2 0.1 6.0 x 10-°
3 0.2 0.1 0.2 1.2 x 10
4 0.3 0.1 0.1 9.0 x 10-°

tc [A]=0.15mol dm>, [B] = 0.25 mol dm= VkJ [C]=0.15 mol dm™ ]
rc viid;k xfr Y x 105 mol dm3s " ik;h x;0A Y dk elu g

Y=6.75
r=K[A]*[B]’ [C]

6 x 10~ = K[0.2]* [0.1]° [0.1]"
6 x 10 = K[0.2]*[0.2]* [0.1]"
(D + (1)

1 B
IZ(EJ :>B=O
1.2 x 10*=K][0.2]* [0.1]°[0.2]"
(D) + (II0)
6x107 (1}7 1(1}y
— =z | =>z=|7| =v=1
1.2x10 2 2 2
9x10%=K[0.3]*[0.1]*[0.1]"
(D + (V)

6x107° (2}“
== =

9%x107 3

6x10° =K[0.2]' [0.1]° [0.1]*

K =3x10°
Yx10°=3x107[0.15]' [0.25]°[0.15]"

_3x107°x15x107 %1510~

Y

10°
Y =225%3 %102
Y =6.75
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3. Schemes 1 and 2 describe the conversion of Pto Q and R to S, respectively, Scheme 3 describes the synthesis

of T from Q and S. The total number of Br atoms in a molecule of T is

Question ID : 337911144

;KEUk; 1 vkj 2 (schemes 1and2)@e' P 1 Qrd rFk R 1 Srd dk - illrj.k n"fkr gA ;ktuk 3e T dk
I'y'kkQwvkj ST n'kx;kgA Td ,d v.ke Brijek.kvk dh dy I[;k g

i) Brz(excess), H20

. NH
Scheme 1: ® i) NaNO2, HCI, 273 K
iii) CUCN/KCN aQ
iv) HsO%,A (major)
p v) SOClz, pyridine
i) Oleum
ii) NaOH,A
Scheme 2: = i) He S
) Bra, CSs, 273 K (MaON)
Scheme 3: i) NaOH T
i) Q (maijor)
Ans. 4
Scheme 1:
NH> NH2 N2Cl CN
Br Br Br Br Br Br
Br,(excess), H,O NaNO. CuCN
S. ! HCL, 273 K KCN
Br Br Br
Il
COCH C-Cl
Br Br Br Br
H,0" SOCl,
A pyridine
Br Br
Q)
Scheme 2:
SOsH OH OH
(1) Oleum (2) NaOH, A (4) Br,
(R) @B)H CS,, 273K
Br
(S)
Scheme 3:
OH

(S)

@3 B
et o (O éulo@ar — Br_@_ [ .
7 0—C
r
o) T Br
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Ans.

Ans.

At 143 K, the reaction of XeF, with O,F, produces a xenon compound Y. The total number of lone pair (s) of
electrons present on the whole moleculeof Yis Question ID : 337911140
143K 1], XeF, vkj O,F, di vitkf@;k I ,d thuku (xenon) ;kixd Y mRikfnr gkrk gA BEi.k v.k Ye ,dkdh
byDVku ;Xe (;Xek) (lone pair (s) of electrons) di dy B[;kg

19

XeF, +O,F, —— XeF,+ O,
(Y)

Total L.p. at XeF, = 19
Among B H, B.N.H,N,O,N,O

,H, B.N.H, ,0,,H.S,0,and H,S,O,, the total number of molecules containing covalent

27278
bond between two atoms of the same kind is Question ID : 337911139
B,H, B,N.H,N,O,NO, HS O, v HS O,e I ftu v.kvk e nk letu ijek.kvk d cp Igh;ktd

2776 336 Iy
(covalent) vkcU/k g] mudh dy [ ;kg

4
|
H\TﬁB\fl/H
o > e O N
H/ \H/ \H H \Il\]
H
O O
(3) N=N_C 4) Sy
N=N-0
O/ \O
S 0 Q
ls | oo
®) 1™ on ©) 5o | || >on
0 0 0

On dissolving 0.5 g of a non-volatile non-ionic solute to 39 g of benzene, its vapor pressure decreases from
650 mm Hg to 640 mm Hg. The depression of freezing point of benzene (in K) upon addition of the solute
is Question ID : 337911142

(Given data : Molar mass and the molal freezing point depression constant of benzene are 78 gmol ' and 5.12

K kg mol™, respectively)
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0.5 g vok'i1"ly vuk;fud foy; (non-volatile non-ionic solute) dk 39 g clthu (benzene) e %kyu 1j, mldk
oK't nkc 650 mm Hg I 640 mm Hg gk X;kA b1 foy; dk cithu e feyku d mijkir] cithu d fgekd dk voueu
(depression of freezing point) (K €) g

(fn;k x;k - clthu dk ekyj n0;eku 78 g mol™' vkj clthu dk ekyy voueu fLFkjkd (molal freezing point
depression constant) 5.12 K kg mol~' gA)

Ans. 1.02
PP-P.  n
S. =
P n+ N
650-640 n
650 n+l
2
L_ n
65 I

1
n+—=65n = n:L
2 128

1
AT, —5.12xmx1000

39
=1.02
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