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JEE (ADVANCED) 2019 PAPER 11
CHEMISTRY
SECTION 1 (Maximum Marks : 32)

* This section contains EIGHT (08) questions.
* Each question has FOUR options ONE OR MORE THAN ONE of these four option(s) is(are) correct

answer(s).
* For each question, choose the option(s) corresponding to (all) the correct answer(s).
* Answer to each question will be evaluated according to the following marking scheme.

Full Marks : +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 and both of
which are correct.

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a correct
option.

Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered).

Negative Marks : —1 In all other cases

1. The ground state energy of hydrogen atom is—13.6 eV. Consider an electronic state ¥ of He™ whose energy,
azimuthal quantum number and magnetic quantum number are —3.4 eV, 2 and 0, respectively.
Which of the following statement(s) is(are) true for the state V' ? Question ID : 337911184
(1) Itis a 4d state
(2) The nuclear charge experienced by the electron in this state is less than 2e, where e is the magnitude of the
electronic charge
(3) It has 3 radial nodes
(4) It has 2 angular nodes
BISSIGI URHATY] I F+=1a3 3rael (ground state) B Holi —13.6 €V & | 719 ISR fb He' &1 Setdg 1-dh Jfaver
¥ @1 SHol, fareh Fareq §41 (azimuthal quantum number) T @ FTCH F&A1 (magnetic quantum
number) A 3.4 eV, 2 3R 0 2 | & T HrHi 7 A 3raxen ¥ & HaH F e HUH DI/ H B/E —
(1) I8 U& 4d a8

(2) S 37aRAT H AdR( 2e | HH A T (nulear charge) WA FHIAT B, Tal e Serag i~ A (elec-
tronic charge) &1 ARAUIE |

(3) 3% 3 59 1S (radial node) g

(4) 399 2 ®fT TS (angular node) &
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Ans 1,4

2
S. —3.4:—13.6><Z—2
n
-34= —13.6><i2
n
n=4
/=2
m=1
So electronic state is 4d

— Since only one electron is present,
nuclear charge is not shieded and nuclear charge experienced by the electron in this state will be 2e.
— No of radial node=n—/¢—1

=4-2-1=1

no of angularnode=/=2

2. Choose the correct option(s) for the following reaction sequence
Z7TNCHO  jmease, gsoos e
ii)AgNO;,NH, N ridine conc.HCI
iii) Zn-Hg,conc.HCI Q E}),A1C13 4 R S
MeO
Consider Q, R and S are major products Question ID : 337911187
D/\/\ CO:zH
(1) MeO Q MeO
R O
0] MeO
R S
OH
/©)\/\ COzH
(3) Moo eo
Q S
(4) MeO~ I ! Meo/©:)
o S

R
=1 arfafehan o9 & folg |el fdded /fadedi & il —

: 2+

4 CHO Hg™,a3H,50, i)SOCl, Zn-Hg
ii)AgNO;,NH,OH Q RS (pyridine) R wr=HCI S
iii)Zn—Hg,wr=HCl i) AICI, 7

MeO
Q. R 1 S &1 3= IUIE A —
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/©/\/\002H

R O

) Me0/©;; DO
CO2H
3) Meo/©/k/\ MeO

S
4) MeO~ ll !I /©:)
(@)
Ans 1,2
0] ﬁ CI)H
Il
=C—CH2>-CH=0 C—CH2>—CH2>-CH=0 C—CH>—CH=—C=0
HgSO, /dilH,SO, AgNO, /NH,OH
OMe OMe
Cl
- Hg m SOC|2/Py m
MeO
S.

AlCl, Zn-Hg /(@O
— > MeO’ : ; —>H ol MeO
O (S)

(R)
3. Choose the correct option(s) from the following Question ID : 337911188
(1) Natural rubber is polyisoprene containing trans alkene units
(2) Nylon-6 has amide linkages
(3) Cellulose has only a-D-glucose units that are joined by glycosidic linkages

(4) Teflon is prepared by heating tetrafluoroethene in presence of a persulphate catalyst at high pressure
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1 4 Q4 @l fddeu/famed] o gi —

(1) Urgfres TeR diferemg A= (polyisoprene) & fS=a# faue (trans) Ted= Udhid a1 &

(2) -6 (nylon—6) H YHSS T & |

(3) A (cellulose) # &adt o-D-Tf@ ¥ Tahidh & Wil Telg TS Sl 981 (glycosidic linkages) ERT IS &

(4) <HH (teflon) T, CETHFSIRITEIH (tetrafluoroethene) 1R dRds, WRHehE (persulphate) SR ol SuReif

H 379 Q19 UR g1 S 2 |
Ans 2,4
S. (1) Natural rubber is polyisoprene containing cis alkene units.

(2) Nylon-6 has amide linkages. It is fact.
(3) Cellulose has only B-D-glucose units that are joined by glycosidic linkages
(4) Teflon is prepared by heating tetrafluoroethene in presence of a persulphate catalyst at high pressure via
radical addition mechanism.
4. Which of the following reactions produce(s) propane as a major product? Question ID : 337911185
Br

My CNCI Zn,dil HCI 2) )\/Br Zn
3 HsC

(3) HsC \/\COONa + H O __cleemolysis_o (4) HsC \/\COONa NaOH,Ca0,A

o Iy o= arfifehanai #, foha(foa) srfifdhan (afifdhanati) H U= (propane) Teh H& IS 57
Br

(1) Hsc/\/c' Zn,dil HCI (2) Hso)\/Br _m

3 ONAcoona HHO— e, @) FONANGooN, —Moncos
Ans 1,4

Cl Zn, dilHCI Zn, aqd HCI
S. (1) Hsc/v 7 /\

CHs
(3) \/\COONa NaOH,Ca0A . "\

5. With reference to aqua regia, choose the correct option(s) Question ID : 337911182
(1) The yellow colour of aqua regia is due to the presence of NOCl and CI,,.
(2) Aqua regia is prepared by mixing conc. HCl and conc. HNO, in 3 : 1 (v/v) ratio.
(3) Reaction of gold with agua regia produces an anion having Au in +3 oxidation state.
(4) Reaction of gold with agua regia produces NO, in the absence of air
VFERNTT (aqua regia) & T&9 1 81 f[ddheu /fAwed &1 T8 HITT —
(1) TS &1 e =1 NOCI 3R CL, &1 SuReifd & SR |
(2) werarfSran @1 wifed HCI 3R wrfead HNO, & 3 : 1 31midf=es #731 (v/v) o fRs101 3 a1 Siren & |
(3) THRIRRTT &1 A & 1T AT TR Yeh FEUTA (anion) S a1 & fSRa Au @l SRR 3aRen +3 & |
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(4) | B TR & w1 841 B AR F AATha HM R NO, Seurfad g & |
Ans 1,2,3
S. 3 Conc. HCl+1 Conc. HNO; —— NOCI1+2[Cl]/ Cl, +2H,0

HCI

+3 +3
Au+3[Cl]—> AuCl, %H[Auch}
Complex acid

(1) The yellow/organe colour of A.R. is due to dissolved Cl, (Chlorine) and NOCI (Nitrosyl Chloride)
(2) Aquaregia is prepared by mixing Conc. HCl and Conc. HNO, in 3 : 1 (v/v) ratio.

(3) In AuCl, (or) H[AuCl,], gold has +3 oxidation state.
6. Choose the correct option(s) that give(s) an aromatic compound as the major product

Question ID : 337911186
Br

HsC
i)alc. KOH
(1) \/\Br ii)NaNH, s (2) | NaOEt

iii)red hotiron tube,873K

(3) © +Cl (excess) UV,500K 4) @ NaOMe

el fadwen,/fawmeal &1 g R /R Wifed ITe /=2 8/5 —

Br

HsC
i)alc. KOH
(1) \/\Br ii)NaNH, s (2) | NaOEt

i) dTer v wive Aferr, 873K

(3) © +Cl (an% HAEATH) __UV.S0K o (4) @ NaOMe

4

Ans 1,4
CH (i) Alc.KOH, NaNH2  ~_z __redht iron wbe
Y\Br . z e,
S. (1) Br
Aromatic
o=
7. The cyanide process of gold extraction involes leaching out gold from its ore with CN™ in the presence of Q in

water to form R. Subsequently, R is treated with T to obtain Au and Z. Choose the correct option(s)
Question ID : 337911181

(1)Zis[Zn(CN),]> (2)Ris[Au(CN),]” (3)QisO, (4)TisZn

ARIATSS UshH (cyanide process) 3 I & fsRYT (extraction) H & 3RDH W CN- gRT U H Q & IURAf

¥ et (leaching) TR R 991 ® | 39@ yzard, R &1 T ¥ fadee &R, Au 3R Z U< 8rd 2 | 1 § &1 9

e,/ e 31 gRR —
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(1)Z8[Zn(CN),]> (2)RE[Au(CN),]7 (3)Q&O, (4)T&8Zn
Ans 1,3,4

S. Au %[AU(CN)Z :|7 Zn(Reducingagent) N I:Zl’l (CN)4 :|2—+ Au
(R) ( Z)
8. Consider the following reaction (unbalanced)

Zn +hot conc. H,.SO, - G+R+X
Zn+conc. NaOH - T+ Q

G +H,S +NH,OH — Z(a precipitate) + X +Y
Choose the correct option(s) Question ID : 337911183
(1) Z s dirty white in colour

(2) Ris a V-shaped molecule

(3) Bond order of Q is 1 in its ground state

(4) The oxidation state of Znin T is +1.

e srfaferanaeii (sragferd) W faaR o |

Zn+ A H,SO, > G+R+X
Zn+3dr= NaOH > T+ Q

G +H,S + NH,OH — Z(ve 3rdea) + X +Y

e fawen /el o1 g —
(1) Z 7% 3= 7 (dlirty white) |
(2) R U& V-3&HR &1 A7 3 |
(3) @+ f=Ta araRen (ground state) H Q &7 3ma=1 & (bond order) T& ¥ |
(4) T # Zn @ 3ifaRia<or 37aver (oxidation state) +1 2 |
Ans 1,2,3
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S. Zn + 2hot Conc. H,SO, ——>ZnS0O,+80,+2H,0
(@) ®) (X

+2
Zn +2Conc. NaOOH —— Na, Zn O, +H,
(1) @

ZnSO, +H,S+2NH,0H—— ZnS { (Z)+ H,0(x) + (NH,), SO,

White PPT

SECTION 2 (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. Total number of isomers, considering both structural and stereoisomers, of cyclic ethers with the molecular
formula C_ HOis Question ID : 337911194
HRATHD (structural) 3R A (stereo) THIEN (isomers) ST Bl A R, 3Afoqs = C,H,O & 9 =fshy
SR (cyclic ethers) & THATTIAET &1 el HEAT ©

Ans 10
SRR R YA 7& A
S. (R+S) / (R+S)
2. The amount of water produced (in g) in the oxidation of 1 mole of thombic sulphur by conc. HNO, to a

compound with the highest oxidation state of sulphur is

(Given data : Molar mass of water = 18 g mol™) Question ID : 337911189
1 #ret fquHeranel e (thombic sulphur) 1w HNO, gTRT S{TeRiTeHR0T R UrH1 3R e MTep, FRT e &1
SATRATRRUT 3TaReAT ITeIcH 7, ScdTfad Bl ¢ | ScdTiad Ul ! AT (g #) 2l
(& 711 : Ui 1 ATeR g9 18 g mol™)
Ans 288gm
S. S¢ + HNO, ——8H,SO, + NO, +H,0
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Ans

Ans

S, +48HNO, —>8H,S0, +48NO, +16H,0

1mole 16mole
Mass of H/O =16 x 18 =288 gm

Total number of hydroxyl groups present in a molecule of the major product P is

i)H, ,Pd—BaSO,,quinoline . .
% O (i P Question ID : 337911193

IUTE P & U 317 3 BE I dddl AE] B fel Tl g |

i)H, ,Pd—BaSO,,quinoline P
ii)dil. KMnO, (excess),273K

H H

dilKMnO,, OH
273K

The decomposition reaction 2N,0,(g) —2 5 2N,O,(g) +O,(g) is started in a closed cylinder under isothermal

isochoric condition at an initial pressure of 1 atm. After Y x 10° s, the pressure inside the cylinder is found to be

1.45 atm. Ifthe rate constant of the reaction is 5 X 10 s!, assuming ideal gas behavior, the value of Yis
Question ID : 337911191

1 atm YHATI G919 TR Sgered Affpar 2N,0(g) —2 5 2N,0,(g) + O,(g) B T g Rifersr # wHardl

(isothermal) FH3RID (isochoric) 3wl H Y6 [ TR 'Y x 10° s & Uwand, Rifelms & aFax d1 a9 1.45

atm UTIT T | 3TTS N1 FIER AFHR, 3FR 39 1fAfha1 &1 97 ReRid (rate constant) 5 x 104 s &, 9 Y &1

AR
2.303 sec
2N,0;, (g)—>2N,0,(g)+0,(g)
t=0 1
t=Yx10°s 1 z
S —X X 2
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Ans

Ans 6

l-x+x+> =145
—XTX 2_

X045
2
x=0.9

1
1-0.9

2x5x107*xYx10° =/n

2x5%x107"'xY =/nl0

v 2.303
0.5%x2
=2.303 sec

The mole fraction of urea in an aqueous urea solution containing 900 g of water is 0.05. If the density of the

solution is 1.2 g cm™, the molarity of ureasolutionis
(Given data : Molar masses of urea and water are 60 g mol™' and 18 g mol™, respectively)
Question ID : 337911192
IRAT & TS STetr faeas 4, fSrad 900 g urit 2, IR &1 Ared—aie (mole fraction) 0.05 8 | 3R $9 faeras &

T 1.2 g em B, T9 399 IRAT fIera= o) Ao 2 |
(fe=am w1 - R &R 9T & AreR g HA: 60 g mol ! 3R 18 g mol™' B 1)
2.985

Let total moles of solution = 1

Moles of Urea =0.05

Moles of Water =0.95

Mass of solution =0.05 < 60 +0.95 x 18
=3+17.1
=20.1

Volume of solution = H mL

0.05 5012
Molarity =—5>x1000 ==

=2.985
12

Total number of cis N-Mn—Cl bond angles (that is, Mn—N and Mn—ClI bonds in cis positions) present in a

molecule of cis—[Mn(en),Cl,] complex is (en=NH,CH,CH,NH,) Question ID : 337911190
TwYel cis—[Mn(en),Cl,] ®iciad (complex) & e 379] § F#gefl N-Mn—Cl 371der 1o (i Mn-N @er
Mn—C] 3198 FHUElRI (cis) B1) Bl Bl T & (en=NH,CH,CH,NH,)

N, —Mn-Cl,
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/\Nl N —Mn-Cl
Nz\ | /Cl‘ N, ~Mn—Cl
Mn 2 1

/ N N, - Mn - Cl,
N, -Mn - Cl

vl e (- Ma-0,
N, N, —Mn - Cl,

Consider, Mn—N and Mn—Cl bonds in cis position.

SECTION III (Maximum marks : 12)

This section contains TWO (02) List-Match sets.

¢ Each List-Match set has TWO (02) Multiple Choice Questions.

¢ Each List-Match set has two lists : List-I and List-IL.

e List-I has Four entries (I),(II), (IIT) and (IV) List-II has Six entries (P),(Q), (R), (S), (T) and (U).

¢ FOUR options are given in each Multiple Choice Question based on List-I and List-Il and ONLY ONE of
these four options satisfies the condition asked in the Multiple Choice Question.

¢ Answer to each question will be evaluated according to the following marking scheme :

Full Marks : +3 IfONLY the option corresponding to the correct combination is chosen.
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered).
Negative Marks : —1 In all other cases.

Answer the following by appropriately matching the lists based on the information given in the
paragraph.
Consider the Bohr's model of a one-electron atom where the electron moves around the nucleus. In the

following List-I contains some quantities for the n™ orbit of the atom and List-II contains options showing how

they depend on n.

List-I List-IT
(I) Radius of the n™ orbit (P) oc n?2
(IT) Angular momentum of'the electron in the n™ orbit (Q) xn'!
(1IT) Kinetic energy of the electron in the n™ orbit (R) oc n°
(IV) Potential energy of the electron in the ™ orbit (S) o n'
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Ans

Ans

(T) o n?
(U) < n'?
Which of'the following options has the correct combination considering List—I and List—I1?
Question ID : 337911196
(1) (1), (P) (2) (IV), (Q) (3) (IV), (V) (4) (1D, (S)
Which of'the following options has the correct combination considering List—I and List—I1?
Question ID : 337911195

(1) (@, (T) (2) (ID, (Q) 3) D, (P) (4) (I, (R)
BT U < g ISR B IMUR WR Y1 b1 Iad e aa 9ea $13TR < |

UH—Soldg 1 URHTY] & IR & Arsd HI [IaR BT, STal gelas = b A19d & aRi IR g4 &1 & | 7/ 3 g1

H 0 FHeTd & G gAY MY 2 qen A1 3 S9a n R FeRar i 2

List-1 List-11

(I) n™ Perp &1 Bran (P) oc n?

(I1) n™ BeTHh ¥ FoTag = Bl HIONT FTT (Q) c n!

(II1) n™ HeTh | AR B TS Sl (R) oc n°

(IV) n H&Tdh & Serds = o Reafrst Soff (S) < n!
(T) o n?
(U) oc n'?

A1 R A1 &1 IR &= ge 1 8 & ford faden § |8 e fam mar 22

(1) (IID), (P) (2) V), (Q) (3) @V), (U) (4) (1D), (S)

1

A1 IR A1 &1 IR &= ge 91 & & ford fade § |8 e fam mar 272

(1) M, (T) (2) D), (Q) (3) @, (P) (4) (ID), (R)

1

2

Radius=r = 0.529% A

r o¢ n?

h
27

o«n

Angular momentum =1

K.E.=-T.E.
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2
K.E. = 13.6=¢V
n
K.E. «c n?
P.E.=2TE.

2
=-2x13. 6Z—
n’

PE.cn?

Answer the following by appropriately matching the lists based on the information given in the
paragraph.

List-Tincludes starting materials and reagents of selected chemical reactions. List-1I gives structures of compounds

that may be formed as intermediate products and/or final products from the reactions of List-I.

List-I List-II
i)DIBAL-H CHO
ii)dil.HCI

(I) CN iii)NaBH, (P) @-\

\C}) iv) conc-H,SO, COQH
o o
t (:[\/ —Re— ©
) CO2H 13))2];}2% SO, OH
11)H3O A
(III) COZCHS 111)L1A1H4 (R)

iv) conc-H,SO,

5 ¢

CO:Me OH

1)L1A1H4 S
COEME 11)c0nc H,S0, ( )

§

COzH

CO2H
(T)

8

CO:zH
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) ©

O

3. Which of the following options has correct combination considering List-I and List-11?

Question ID : 337911197

(D) D), (P), (S), (T) (2) (D), (P), (S), (V)
3) @, (S), (Q), (R) 4 @, (Q), (T), (U)
4. Which of the following options has correct combination considering List-I and List-II
Question ID : 337911198
(D) AV), (Q), (R) (2) IV), (Q), (U)
(3) (D), (S), (R) (4) (), (T), (U)

IFTBE A I Ig WMHR] & AR UR YAl BT Ifad A o 9T 13X |
-1 9 BB a1 AT A HA1si & URRS uaref 9o AWEHS 08 T § | FAI-11 H o Aifie] &1 Gxa-
& TR 2 1 gAI-1 @ srffshanell ¥ Hedadi ScuTe Ud,/AT 3ifcH IS & WU H (T 81 §ehd & |

List—I List-II
i)DIBAL-H
ii)dil. CHO
eE — w (L
O iv) conc-H,SO, COQH

s o, OH
ii)Zn,H,0

(II) — e, Q)

COEH iv) conc-H,SOy OH
DkeN
() o ®)
CO2CH3 iv) conc-H,SO,
CO2 M e i) LIAIH
(IV) @/Co M ii)conc.ﬁ2504 (S)
2lvlie

CO2H

CO2zH

SR8

OH

§

(T)

8

CO:zH
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(U)

O
O
A1 3R -1 &1 R &=d ge 71 3 9 fora fade 7 |1 7e fan w27
(1) D, (P), (S), (T) (2) (1), (P), (), (U)
(3) (D, (5),(Q), (R) 4 (@D, (Q), (T), (U)
Ans 2

A1 3R -1 &1 R &=d g¢ 71 3 9 fora faden 7 |l /e faan w27

(1) (IV), (Q), (R) (2) (IV), (Q), (U)
(3) (1D, (S), (R) (4) (D), (T), (U)
Ans 1

S. __()DIBALH CHO __ditHol @(\CHO NaBH,
OH Conc.H,SO, @}

Q)

th COOH ((I e COOH 4)»@% @i\

ii)Zn/H,0 COOH
Cone.Hy,50, @?‘O
@)
(V)

00T
| N
(IID) @\ c ﬂ,@:\c oon A
CO2CHs COzCHs
OH
@C;'| Conc.H:S0, @
Q) (R)

OH
(IV) LiAIH, OH Conc.H,S0,
Q) (R)

CO:=Me
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