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SECTION - 1
o This section contains FOUR (04) questions.
° Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is

the correct answer.

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

Full Marks : 43 If ONLY the correct option 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.
QID: 521094 Alkynes
Q.1 The major product formed in the following reaction is

1 arfaferan % AfifT e s @

:\_/:\_ NaNH,
Na
lig. NHs
A AVAVA YAYY =\_/ \ /

(A) (B) \

(©) \\_/ \—/ \ (D) _/ \—/ \
Ans. B

p— —— NaNH, =—

_\_/—\_ ~—  / \/
Sol. Na \

lig. NHs

It is Birch reduction reactiobn,in which alkyne reduces into trans-Alkene.

QID: 521097 Isomerism

Q.2 Among the following, the conformation that corresponds to the most stable conformation of
meso-butane-2,3-diol is

frfaRed § 9 dwIor S FA-eeA-2, 3-SR Jifd & waifde Wl dwuer | awfd € 98 '

OH OH OH OH
H Me H OH Me OH H OH
(A) (B) (@) (D)
Me" gy H H” Me Me H™ y Me Me Me H

Ans. B

An Unmatched Experience of Offline

KOTA GLASSROOM Fror Jee

New batch Starting from : 6th October 2021



MOTION' JEE ADVANCED 2021 Laiiiilyl

OH-.,
H OH
Sol.
H™ Me Me

meso-Butane-2,3-diol
It is stable by instramoleculer H-bonding.

QID: 521102 Solid State
Q.3 For the given close packed structure of a salt made of cation X and anion Y shown below
(ions of only one face are shown for clarity), the packing fraction is approximately (packing
packing efficiency
100 )
g gey U (Al & oy ddd U Bald @ AT SNV Y &) THMIE X 9T o= Y | 99 Ud v

P <1 T s, Hafera e @ ol Haerd TS T & (Hqger UMl =% )

fraction =

(A) 0.74 (B) 0.63 (C) 0.52 (D) 0.48
Ans. B
Sol. edge length a = 2ry

a2 =2(r, +1,)

anrf +3x;1r7'crx3}><100

P.E. = -
P.E. >52% P.E. < 74% = P.E.~63%
p.F = 0.63
QID: 521106 Coordination

Q.4 The calculated spin only magnetic moments of [Cr(NHs)s]3* and [CuFs]3>~ in BM,
respectively, are (Atomic numbers of Cr and Cu are 24 and 29, respectively)
(A) 3.87and 2.84 (B)4.90and 1.73 (C)3.87and 1.73 (D) 4.90 and 2.84
[Cr(NH,) J** @1 [CuF]>- & o1 A= gwdbid A0 S TN HAe:(BM #) SIfSig (Cr @=m Cu &
URHIY] HHID HEI: 24 TAT 29 B)

(A) 3.87 dar 2.84 (B) 4.90 g 1.73 (C) 3.87 dar 1.73 (D) 4.90 qar 2.84
Ans. A
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Sol. [Cr(NHs)e]3+

L]

Cri*(3d®) — ¢ [ﬂe[i][ﬂ

tag

n=3,p= 415 = 3.87 BM

(CuFe)3-
[#1f]
Cu*(3d%)— ¢ °
IR
tag

n=2,p=+8 =2.84 BM
Section - 2

° This section contains THREE (03) question stems.

° There are TWO (02) questions corresponding to each question stem.

° The answer to each question is a NUMERICAL VALUE.

° For each question, enter the correct numerical value corresponding to the answer in the
designated place using the mouse and the on-screen virtual numeric keypad.

[ If the numerical value has more than two decimal places, truncate/round-off the value to
TWO decimal places.

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

Full Marks : +2 If ONLY the correct numerical value is entered at the designated place;
Zero Marks : 0 In all other cases.

Question Stem for Question Nos. 5 and 6
Question Stem
For the following reaction scheme, percentage yields are given along the arrow:

NaNH, red hot iron

H,O Mel . tube 873K _
M92C3 > P 75%, 40% v
(4.09) (x 9)
HgZ+/H+ o
333K 100%

Ba(OH), - T NaOCI
heat 80% = 80%

> U (decolourises
(y g) Baeyer's reagent)
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X g and y g are mass of R and U, respectively.

(Use: Molar mass (in g mol™') of H, Cand O as 1, 12 and 16, respectively)
frrfoRaa aiffesar ema & fog, TR & srgfesr ufoera afer <& =i 2:

TF dd
NaNH> SICIEINIRED

H,O Mel 873K

M92C3 -_ P 75% > Q 40% R
(4.09) (x9)
Hg2+/H+
333K 100%
Ba(OH)2~ NaOCl

> T > U (R sfiEEE B
heat 80% 80% (y g)ﬁ’\iﬁﬁ Hl )

X g 9Ty g HHe: R @r U & S &)

(H, Cdm O & oIy AreR gag@ ™ (g mol-t ®) waen: 1, 12, 16 )

QID: 521110 Alkynes
Q.5 Thevalueofxis__ .
X® AT ¥
Ans. 1.62
QID: 521111 Alkynes
Q.6 Thevalueofyis__ .
Y& AE '
Ans. 3.9
4
Sol. moles of propyne = 20" 0.1
moles of 2-butyne = 0.1 x 0.75 = 0.075
(Q)
CH3
CH CH .
3 3 0.075, 6.4 -0.01mol
3CH, - C =C-CH, 3
0.045mole - CH CH; wt of R=0.01x 162 =1.62 gm
3
CH;
R
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i
T—>CH,-C=CH-C-CH
I
CH,
0

I
U—>CH,-C=CH-C-0 Na" = mol.wt.=60+7+32+23 =122

I
CH,

moles of T = %xo.s —0.04

moles of U = 0.04 x0.8 = 0.032
wt of U = 0.032 x 122 = 3.9 gm

Question Stem for Question Nos. 7 and 8
Question Stem

4
Y(s) + Z(g), the plot of In Pz versus % is given below (in

©

For the reaction, X(s)

solid line), where p, is the pressure (in bar) of the gas Z at temperature T and p® = 1 bar.

d(InK) __AH®

)
T
8.314 J K™t mol™?)
At X(s)

(Given, , where the equilibrium constant, K= g—; and the gas constant, R =

Y(s)+Z(g)EF?1%rQ,InErE—§ a%% Ao e A f T & (S Y ),

SRl p, A4 T WR I Z &7 a9 (IR ¥) T p®=1aR &
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d(InK © o ) .
(far g, (In )=—AH , S8l |y fadis, K= s—gﬁwﬁﬂﬁﬂﬂw,R=8.3l4JK‘lmol‘l)

O

QID: 521115 Thermochemistry

Q.7 The value of standard enthalpy, AH® (in kJ mol) for the given reactionis __ .
&« T afAfpar & forw wMe Telt AH® (kI mol-t#) &1 719 _ ® |

Ans. 166.28

Sol. Ink= AH, AS
RT '~ R
-AH 10* AS°
Ink = x +
RT 10" R
_AH 4
Slope = — 21 _ % AW = 2R x10*
Pe= Rx10° 27 8

AH® =2x8.314x10 kj / mole =166.28 kj / mol

QID: 521116 Thermochemistry
Q.8 The value of AS® (in J K- mol!) for the given reaction, at 1000 Kis ___ .
100 K = <& Y aififhar & folw AS® (3 K-t mol-t#®) &1 A9 ___ 2|
Ans. 141.34
Sol.  Put the value of Ink & AH°
= —AH° x10 + i)
R x10* R

~ 2x10+ 55
R

AST 17 4 AS° —17xR

=17x8.314

=141.338]/mol

=141.343/mol

Question Stem for Question Nos. 9 and 10
Question Stem

The boiling point of water in a 0.1 molal silver nitrate solution (solution A) is x°C. To this
solution A, an equal volume of 0.1 molal aqueous barium chloride solution is added to make
a new solution B. The difference in the boiling points of water in the two solutions A and B is
y x 1072 °C.
(Assume: Densities of the solutions A and B are the same as that of water and the soluble
salts dissociate completely.
Use: Molal elevation constant (Ebullioscopic Constant), K»= 0.5 K kg mol-!; Boiling point of
pure water as 100°C)
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Aretel Rieer Agge faerm (e A) § S &1 gawdiad x°C § | 39 fdea A # 0.1 #Aila Sfefg 9f=aH
FARTES e &7 o A fAdaR U a1 fead B a9 ofar 2| <1 faees A 9o B # 5 &
FIAID H Ry x 102 °C ?|

(AFT: fIeRM A QT B & O9cd Ol @ &9cd & W9 © ol faoaeiia daur gof aifsa 8ar © sssHrad
I Rerie (Fauiaad Fadie), K, = 0.5 K kg molt; & T &1 ggoie 100°C)

QID: 521120 Solution and Colligative Properties

Q.9

The value of x is .
X BT 91 =

Ans. 100.1
Sol. For solution A (AgNO3), i =2

AT, =ik, xm=2x0.5x0.1=0.1

the B.P of solution A'is 100 + AT,

= 100.1°C

QID: 521122 Solution and Colligative Properties
Q.10 The value of |y|is___ .

ly| & aF___ 2|
Ans. 2.5

2AgNo, + BaCl, —2AgCl(s) + Ba(NO,),
Sol. 0.1 0.1

0 0.05 PPt 0.05

total moles = 0.05x3+0.05x3 =0.3moles

molality = ? =0.15

AT, =0.15x0.5=0.075

B.P. of solution B = 100.075

Difference in B.P. of solution A & solution B = 100.1 - 100.075

= 0.025
=2.5x%x 1072
Y =25
Section - 3

) This section contains SIX (06) questions.
° Each question has FOUR options (A), (B), (C) and (D). 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;
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Partial Marks : +2 If three or more options are correct but ONLY two options are
chosen, 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 unanswered;
Negative Marks : —2 In all other cases.

° For example, in a question, if (A), (B) and (D) are the ONLY three options corresponding to

correct answers, then

choosing ONLY (A), (B) and (D) will get +4 marks;

choosing ONLY (A) and (B) will get +2 marks;

choosing ONLY (A) and (D) will get +2marks;

choosing ONLY (B) and (D) will get +2 marks;

choosing ONLY (A) will get +1 mark;

choosing ONLY (B) will get +1 mark;

choosing ONLY (D) will get +1 mark;

choosing no option(s) (i.e. the question is unanswered) will get 0 marks and
choosing any other option(s) will get —2 marks.

QID: 521124 Biomolecules
Q.11 Given:
e Tar ®
CHO
H OH
OH——H HNO3
_> P
H—T—0OH [a] = +52.7°
H——OH
CH,OH

The compound(S), which on reaction with HNOs will give the product having degree of
rotation[a]o = -52.7° is(are)
A S HNO, & arer afafsran W gofa ®Ife [a] ) = -52.7° dTell Sae <d &, 9 3/8

CHO CHO
HO ——H HO ——H
HO ——H HO ——H
(A) H——OH (B) H——oH
H ——0OH HO——H
CH,OH CH,OH
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CHO CHO
HO ——H H—— OH
H —— OH H —— OH
(©  Ho——H (®) Ho——H
HO——H H——OH
CHOH CH,OH
Ans. CD
CHO COOH
HO ——H HO ——H
sol. (A) HO H HNO, HO ——H
H —— OH H —— OH
H ——OH H ——OH
CH,OH COOH
CHO COOH COOH
HO ——H HO ——H H—— OH
() Ho——H o,  HO—T—H oo HO——H
H —— OH H —— OH H —— OH
HO——H HO ——H H ——OH
CH,OH COOH COOH
CHO COOH
HO ——H HO ——H
(C) H——OH HNO, H—— OH
HO H HO H
HO——H HO ——H
CH,OH COOH
CHO COOH COOH
H—— OH H—— OH HO——H
(D) H—— OH HNO, H—— OH 180° H—— OH
HO——H HO—— H HO——H
H——OH H ——OH HO——H
CH,OH COOH COOH
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QID: 521129 Aromatic

Q.12 The rection of Q with PhSNa yields an organic compound (major product) that gives positive
Carius test test on treatment with Na20: followed by addition of BaCl..
The correct option(s) for Q is(are)

Q @ PhSNa & 11 Affhar W te e Alfie (& IM@R) U< 8idl & it Na,0, & 1 IuaR g
arg # BaCl, e W e BT T <1 71 Q @ forg Wt fRwen 3/

O3N MeS
(A) (B) (©) / (D) / Cl
NO» OzN eS

O,N M
Ans. AD
Sol.
S-Ph
NOZ N02
+ PhSNa —»
NOZ N02
Cl S—-Ph
+ PhSNa ——»
SMe SMe
NOZ N02
QID: 521131 Surface Chemistry

Q.13 The correct statement(s) related to colloids is (are)
(A) The process of precipitating colloidal sol by an electrolyte is called peptization.
(B) Colloidal solution freezes at higher temperature than true solution at the same
concentration.
(C) Surfactants form micelle above critical micelle concentration (CMC). CMC depends on
temperature.

(D) Micelles are macromolecular colloids.

PIATTS | THERIT el AT B/8

(A) fIgasiuacy gRT HIArIe! Al B ATEUT B BT UshH UCIHRY HEA ©
(B) S ATGdT dTet dleiige! faeras aRdfdd faere &) e Sed arg R oAl ©
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Ans.

Sol.

(C) s wftras wifde fAde |igor (CMC) & SR e a9 &1 CMC @™ R R &=l 2
(D) e gEceuIfdd dreiae B &
C

(A) False

Peptization is a method for the formation of Colloided solution By peptization precipitates
are converted into colloidal solution.

(B) False

Concentration is same hence ATt is also same hence freezing point is also same.

(C) Ture

CMC depend on temperature on T temperature it will first decreases, micelles are formed
only at above concentration called CMC

(D) False

Smaller particles aggregate to form micelles hence it is multimolecular.

QID: 521132 Thermochemistry

Q.14 An ideal gas undergoes a reversible isothermal expansion from state I to state II followed

Ans.
Sol.

by a reversible adiabatic expansion from state II to state III. The correct plot(s)
representing the changes from state I to state III is(are) (p: pressure, V: volume, T:

temperature, H: enthalpy, S: entropy)
TE aeel A9 e I ¥ II # U&h SShA 99add YR ¥ oRdl § $9a U a1d aawe II 9 IIT 4

T ISHAYNY GG TR | TorRel 2| v I 9 IIT % uRad &1 <9 arer wel as% 8 /&
(p: <@, V: 3maad, T: @4, H: T, S: vweid))

I
AT A
11 I
(AP O
- III
> >
V - T
N T N
I I
H T
(C) I II (D)
111
> >
S S
ABD

I - II - reversible, isothermal expansion,
T—constant, AV—+ve, AS - +ve AH =0
IT - III — Reversible, adiabatic expansion
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Q=0,AV - +ve, AS—>0
I

-ve slope - isothemal <adiabatic
(A) 11 I—II—Isothermal

P II — I1I — Asdiab atic
I
>
v
AN\ I
(B) II | - Il - T constant
P - Il = 11l — Adiab atic
T 7
N\
III
(©) I>II>AS —>+ve, AH =0
H I II 5 III->AS 0, AH—-ve
II
S
A
I II
T | > 1l >AS — +ve,AT=0
(D) —I1Il—-AS—0
III
N
7
S
QID: 521138 Metallurgy

Q.15 The correct statement(s) related to the metal extraction processes is(are)
(A) A mixture of PbS and PbO undergoes self-reduction to produce Pb and SOa.
(B) In the extraction process of copper from copper pyrites, silica is added to produce
copper silicate.
(C) Partial oxidation of sulphide ore of copper by roasting, followed by self-reduction
produces blister copper.

(D) In cyanide process, zinc powder is utilized to precipitate gold from Na[Au(CN):].
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oTg frepyor usmn & wRfid |8 s 2/
(A) PbS @ PbO @ Ao & wad: S19@ds W Pb eI SO,UT BT &

(B) BIR USRS A B & FIspdor g #, dioR Riferde a9 & forg Riferer femn s &
(C) IR & AHISS FAH & o gRT NG ARGV g 915 H Wd: I0Id R Hhlear (feewer)
BIR YT BIal &
(D) wrgS wshH H, Na[Au(CN),] ¥ Tiies &I 3/@eifid &=+ & forg s 2ol feman Siar &
Ans. ACD
Sol. (A) PbS + 2PbO —— 3Pb + SO: (Self reduction)
(B) FeO + Si02 — FeSiO3
Imp. Flux Slag
(C) CuFeS2 —— Cuz2S + Fes (Roasting)
Cu2S + 02 —— Cuz20 + SO2
Cu2S + 2Cu20 — 6Cu + SO2 (Self reduction)
Blister copper
(D) 2Na[Au(CN)2] + Zn — Na2z (Zn(CN)4) + 2Au

QID: 521143 Salt Analysis
Q.16 A mixture of two salts is used to prepare a solution S, which gives the following results:
White precipitate(s) only «—oimeaoted S rromieneab——> White precipitate(s) only

(agsolution
of thesalts )

The correct option(s) for the salt mixture is(are)
(A) Pb(NOs3)2 and Zn(NOs)2 (B) Pb(NOs3)2 and Bi(NOs)s

(C) AgNOs and Bi(NOs)3 (D) Pb(NOs3)2 and Hg(NO3)2
T AN B AT S SWINT A Ao S 991 e © o fA=forRaa aRema <ar =:

(s)
Fae weg a4 NaOH(aq) (=it BT a1 HCl(aq)  dae ame

R (s) PE AT o faerr) hET AT Ha8y (s)
Fqur fsor & forg wE e 8/
(A) Pb(NO3)2 d2a1 Zn(NOs3)2 (B) Pb(NO3)2 g1 Bi(NO3)s3
(C) AgNOs3 @ Bi(NO3)3 (D) Pb(NO3)2 T2m Hg(NO3)2
Ans. AB
dil.NaOH
———> Pb(OH), (white ppt)
Pb(NO3) » — dil.HCl
Sol. L———> PbCl;, (white ppt)
dil.NaOH
———> Zn(OH), (white ppt)
Zn(NO3) 2 — 4j\.Hcy
L 5 7nCl; soluble
dil.NaOH
———>Bi(OH)s (yellowish white)
Bi(NO3) >, —

——>BiCl; __*° | BiOCl (white ppt)
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dil.NaOH

——> Hg(OH), —> HgO(yellow solid)
Hg(NO3)2 — it hay
> HgCl, —— (white crystalline solid)
%d” NaoOH AgOH (brown ppt)
Ag(NO3)  — i He
L — > AgCl (white ppt)
SECTION 4
° This section contains THREE (03) questions.
° The answer to each question is a NON-NEGATIVE INTEGER.
° For each question, enter the correct integer corresponding to the answer using the mouse
and the on-screen virtual numeric keypad in the place designated to enter the answer.
° Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +4 If ONLY the correct integer is entered;
Zero Marks  : 0 In all other cases.
QID: 521145 Alkane

Q.17 The maximum number of possible isomers (including stereoisomers) which may be formed

on mono-bromination of 1-methylcyclohex-1-ene using Br2 and UV light is
Bra @ UV UdIT &I ST dxd 1-AfcNgddedd-1-39 @ Udbd SIADRU IR §99 dld  G¥d
FATG AT B Afdamdd e ® |(fam e @fed)

Ans. 13
: / BrZ/Hu

(1) CH, (2) o CH; (2) CH;  (2)

or @ @ egies
o @“ﬂ qﬁ?

QID: 521147 Alkane

Q.18 In the reaction given below, the total number of atoms having sp? hybridization in the major

product Pis __ .
A & TR sffhar § g e P W sp? HaRvl dTel URHATISH BT fel AT o
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1.03(excess) then Zn/H,0
> P
2.NH,OH(excess)

ss
Ans. 12
1.0s(excess) then Zn/H,O
7
NH,OH(excess)
Sol.
QID: 521148 Coordination Chemistry

Q.19 T he total number of possible isomers for [Pt(NH3)4Cl2]Brais ___ .
[Pt(NH,),Cl,]Br, & foIu Hwd SHEdfaal &1 & = 8 .

Ans. 6

Sol. [Pt(NH3)4Cl2] Br2 = 2 (cis and trans)
[Pt(NH3)4CIBr] CIBr = 2 (cis and trans)
[Pt(NH3)4Br2] Cl2 = 2 (cis and trans)
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