JEE Advanced 2022

Question Paper with Solution

28th August 2022

Umeed
RANK KI HO

ya Selection ki.
Jeet Nischit hii :

MoTioN




Umeed Rank Ki Ho Ya Selection Ki,
JEET NISCHIT HAI!

NATLONS BEST SELECTION

MOST PROMLSING RANKS
PERCENTAGE () RATLO

PRODUCED BY MOTLON FACULTLES

NEET / ALIMS

,.ﬁg.:_—a%( »

(’AIR—! T0 10 ) )
\_ 25 TIMES_ 4

N B

L
(ALR-II TO 25)
\_ ¥ TIMES

_— \Qb:::\
WR~26 TO 50)
%'x 4% TIMES

xeel
/ALR-5 ITO xoo>
k\vs TIMES 7

S

/AIR% TO 0
\_#TIves f/

/AIR—H TO 25 )
(6 TIMES _ i

‘\

N

—

(ALR-16 TO 50)
19 TIMES /

-
e —

e
’AIR-SI T0 |o
3l TIMES S

L.'»“‘»v, = —

NITIN VIJAY (NV Sir)
s i sl e
Founder & CEO

1800212 1799

»ﬁaﬁmt%‘,«

_—STUDENT

( QUALLFIED
\_ INNEET Myl

. R

2021 5,2;65/; if/”

2663 / 2245

2041 / 2212
PR 0 277

-
——

‘/fé STUDENT
TEE AN ég
\ J DVANCED /

f”f

‘i\\‘i . -

1256 / 2974
204 4957

994 / 2523
2020 _ 29167

769 / 2105
= 36537

[ QUALIFIED
\_ IN JEE ‘jhji.[fl\lé/f"”

S —

4318 / 6653
Sl

29 / 408
20U _qz 957

2523 / 3554
2_02_0 - 7[44%

@ ®
M 0 I I 0 N Corporate Office : 394, Rajeev Gandhi Nagar, Kota (Raj.) | www.motion.ac.in
JEE Campus (At Kota) : "Drona" E-5-I, Road Number 1, Industrial Area| NEET Campus (At Kota) : "Daksh" 638, Near CAD Circle, Dadabari




MOT?O N° JEE Advanced Question Paper

with Solution

SECTION A
. This section contains EIGHT (08) questions.
. The answer to each question is a NUMERICAL VALUE.
. For each question, enter the correct numerical value of the answer using the mouse and the

onscreen virtual numeric keypad in the place designated to enter the answer. If the numerical
value has more than two decimal places, truncate/roundoff the value to TWO decimal places.

. Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +3 ONLY if the correct numerical value is entered;

Zero Marks : O In all other cases.

1. 2 mol of Hg(g) is combusted in a fixed volume bomb calorimeter with excess of 02 at 298 K and
1 atm into HgO(s). During the reaction, temperature increases from 298.0 K to 312.8 K. If heat
capacity of the bomb calorimeter and enthalpy of formation of Hg(g) are 20.00 k] K-1 and 61.32
k] mol! at 298 K, respectively, the calculated standard molar enthalpy of formation of HgO(s) at
298 K is X k] mol-L. The value of |X|is .

[Given: Gas constant R = 8.3 ] K-1 mol-1]

Sol. 90.39
Heat evolved = CAT
=20 x 14.8
=296 K]
Heat evolved/mole = Zzﬁ = 148Kk]/mol
AU° = —148

AH® = —148 — % x 8.3 x 1073x298

=-151.71 kJ/mol
-151.71 = AHfHgo — AHZH(g)
=X-61.32
=-151.71+61.32
=-90.39
|X| =90.39

2. The reduction potential (E9, in V) of MnO} (aq)/Mn(s) is .
: 0 — . w0 — . w0 —
[leen E(MnOZ(aq)/MnOZ (S)) —_— 168 V, E(Mnoz(s)/Mn2+(aq)) —_ 12 1V, E(Mn2+(aq)/Mn(s)) —_ 103V]
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Sol. 0.771
E°MnO; /Mn(s) =?
+7 +4
MnO; —— MnO, E° = 1.68V
MnO, —— Mn*2(aq) E° =121V

Mn*2(aq) —— Mn(s) E°=-1.03V
o _ 3X168+2x121-2x1.03
cell — 7
_ 5.04+2.42-2.06
7

oo = 0.771V

cell

3. A solution is prepared by mixing 0.01 mol each of H2CO3, NaHCO3, Na2COs3, and NaOH in 100 mL
of water. pH of the resulting solutionis
[Given: pKa1 and pKaz of H2CO3 are 6.37 and 10.32, respectively; log 2 = 0.30]
Sol. 10.02
H2C03, NaHCO3, Na2CO3, NaOH
H2C03+ NaOH — > NaHCO3

0.01 0.01 [0_01]

0 0 0.01

NaHCOs | NazCOs
0.02 0.01

H _ ..Ka salt
pr=pTe A logAcid
=10.32 +log 2> = 10.32 — log2
=10.32-0.30
~ 10.02

4. The treatment of an aqueous solution of 3.74 g of Cu(NO3)2 with excess KI results in a brown

solution along with the formation of a precipitate. Passing H2S through this brown solution gives
another precipitate X. The amount of X (in g) is
[Given: Atomicmassof H=1,N=14,0=16,S=32,K=39,Cu=63,1=127]
Sol. 0.32
2Cu(NO3), + 4Kl —— 2Cul +4KNO3 + I,

3.74 _ 0.01 mole
187‘5—0.02 mole

L +I"— I3
0.01 0.01 mole

I3 +S72— 31"+ S(s)
0.01 0.01

wt of $ =0.01 X 32
=032g
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5. Dissolving 1.24 g of white phosphorous in boiling NaOH solution in an inert atmosphere gives a
gas Q. The amount of CuSO4 (in g) required to completely consume the gas Q is
[Given: Atomic massof H=1,0=16,Na=23,P=31,S =32, Cu=63]

Sol. 2.39
P, + 3NaOH —— 3NaH,PO, + PH3(g)

1.24
124 1o9-2
122 10~?mole

2PH3 + 3CUSO4 E— CU3P2 + 3H2$04
moles of PHz = 10-2 mole

moles of CuSO4 = g x 102
wt=§>< 1072 x 159.5
=239¢g

6. Consider the following reaction.
OH

red phosphorous

Br:

» R(major product)

Br
On estimation of bromine in 1.00 g of R using Carius method, the amount of AgBr formed (in g)
is . [Given: Atomic massof H=1,C=12,0=16,P =31, Br=80, Ag = 108]
Sol. 1.50
CHz—OH CH2Br

@ T @
—_—
Br2
Br Br

1gm
Moles of R = L moles
250

CH2Br CH}

@ n @
—_— + AgBr
Br Br

2 1
Moles of Br = — = —
250 125

W of AgBr=—x 188 = 1.50 gm
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7. The weight percentage of hydrogen in Q, formed in the following reaction sequence, is
Cl

AN 1. NaOH, 623 K, 300 atm

l _ 2. conc. H2S04 and then
conc. HNO3

» Q (major product)

[Given: Atomicmassof H=1,C=12,N=14,0=16,S =32, Cl = 35]

Sol. 1.31
Cl OH OH
(i) NaOH, 623 K, 300 atm (ii) conc. H2S04
SOsH
conc. HNO3
OH
NO2 NO2

NO2

OH

NO2 NO2
Molecular formule of is CgH3N30,
NO2

Molecular mass of CgH3N30, = 229

% of hydrogen = % X 100 = 1.31%
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8. If the reaction sequence given below is carried out with 15 moles of acetylene, the amount of

the product D formed (in g) is

iron tube 1.02
red hot ~~Cl ) + CH3COCl
He - ey ) L A H3CA]C1 , g _2H0" ol Lh

The yields of A, B, C and D are given in parentheses.
[Given: Atomicmass of H=1,C=12,0 =16, Cl = 35]

Sol. 136
CH3 CH
\CH
(i) 02
iron tube Hsc~Cl (11) H30+
3(HC = CH)% —

(red hot) AlCl3 —CH3COCH3 1 mol

15 mo ole
(A) (B) @
5 mole 2.0 mole CH3COCl
8x5 = 4.0 mole

O-C-CHs3

(D) 1 mole

molecular formula of D = CsHs02
=(12x8)+(8x1)+ (16 x2)=96+8+32=136 gm
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SECTION B
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 ONLY if (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;

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: -2 In all other cases.
For diatomic molecules, the correct statement (s) about the molecular orbitals formed by the

overlap of two 2p: orbitals is (are)
(A) o orbital has a total of two nodal planes.
(B) o* orbital has one node in the xz-plane containing the molecular axis.

(C) m orbital has one node in the plane which is perpendicular to the molecular axis and goes

through the center of the molecule.
(D) m* orbital has one node in the xy-plane containing the molecular axis.
AD

Npx «Np %
—S e ,
(&)

>7

O
@@g

The correct option (s) related to adsorption processes is(are)
(A) Chemisorption results in a unimolecular layer.
(B) The enthalpy change during physisorption is in range of 100 to 140 k] mol-1.

(C) Chemisorption is an endothermic process.

(D) Lowering the temperature favors physisorption processes.
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Sol. AD
(A) Chemisorption is unilayer (single layer)

(B) Physisorption o _*

temp

11.  The electrochemical extraction of aluminum from bauxite ore involves
(A) the reaction of Al203 with coke (C) at a temperature > 2500 °C.
(B) the neutralization of aluminate solution by passing CO2 gas to precipitate hydrated alumina
(Al203-3H20).
(C) the dissolution of Al203 in hot aqueous NaOH.
(D) the electrolysis of Al203 mixed with NasAlFs to give Al and CO2.
Sol. BCD

Cco
(B) NaAl0, —— Al,05.3H,0
(C) Al,0; + NaOH — NaAloO,
excess

12.  The treatment of galena with HNOs produces a gas that is

(A) paramagnetic  (B) bent in geometry (C) an acidic oxide (D) colorless
Sol. AD

3PbS + 8HNO; — 3S + 3Pb(NO3), + 2NO + 4H,0

13. Considering the reaction sequence given below, the correct statement(s) is(are)

0
COOH
1. Brz, red phosphorous
HsC~NCOOH promp > P O _,q + @(
2. H20 2. NaOH COOH

3. H30*
(A) P can be reduced to a primary alcohol using NaBHa.
(B) Treating P with conc. NH4OH solution followed by acidification gives Q.
(C) Treating Q with a solution of NaNOz2 in aq. HCl liberates No.
(D) P is more acidic than CH3CH2COOH.
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Sol. BCD

NOK®
! H20 i
ah—gH—c—Br———>mh—gH-c-0H
Br Br

®

|
COOH _
NaOH /C OH
+ CHg-gH-c00H<—E7;—— N—CH\
3 +
COOH NH; B CHs

14. Considering the following reaction sequence,

0
I
CHs - CHz - C - o B2 red P,

NO2

P R
—>Q

HsC U

H20
>I
©/ COOH

>T

the correct option(s) is(are)

(A) P=Hz/Pd, ethanol R = NaNO2z/HCI U =1. H3PO2
2. KMnOs - KOH, heat
® 0
N2 CI
(B) P =Sn/HCl R = HNO2 S=
HsC
® 0
N2 Cl OH
() Ss= T=

U = 1. CH3CH20H

2. KMnOs - KOH, heat
HsC HsC nba ea
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NO2 OH
(D)Q= R = Hz2/Pd, ethanol T=
HOOC HsC
Sol. ABC
+
NO2 NHa N2CI- OH
H2/Pd NaNOz/HClA/ H20
ethonol (R)
(P)
CH3 CH3 CHs CHs
@ (©) M
(i) |H3PO2
(A)
KmNO4+-KOH/A
CH3 COOH
+
NO2 NH: N2Cl-
(B)
SN/HCI HNO: CH3CH2-OH KmNO4/KOH/A
_— > —_— > _— >
CHs3 CHs3 CHs CHs COOH
Q) Q)
Matching List Sets.

. Each set has ONE Multiple Choice Question.
. Each set has TWO lists: List I and List II.
. List I has Four entries (I), (II), (III) and (IV) and List II has Five entries (P), (Q), (R), (S) and (T).

. 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 ONLY if 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.
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15.  Match the rate expressions in LIST-I for the decomposition of X with the corresponding profiles

provided in LIST-II. Xs and k are constants having appropriate units.

LIST-I LIST-II
_ _KkiX]
(D rate = X+ IX] 0
under all possible initial concentrations of X (P) %
()
=
o
<=

7

initial concentration of X

K[X] -
II rate = ———~ N
(D Xs+[X] S
where initial concentrations of X are (Q &
much less than Xs =
<

g

e

initial concentration of X

K[X]

(II)  rate= Xt [X]

rate

where initial concentrations of X are (R)

much higher than X;s

N

7
initial concentration of X

_ X
V) rate =20 X \

where initial concentration of X is (S)

Vv

much higher than Xs time

(T) In[X] \

N
7

time
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(A)I=P;II-QIUI->S;IV->T

(B)I->R;II-> S; I - S; IV T

COI=PIl-QIlI-QIV-R

(D)I=R;II-S;1lI-Q;IV->R
Sol. A

K[X]
Xs+([X]

(ID [X] <<< Xs

K[X
rate = SX1
X(s)

(II1) [X] >>> Xs
rate = K = Zero order
(IV) [X] >>>Xs = rate = K[X] first order
On the basis of (ii) (iii) & (iv) Ans will be (A)

(I) rate =

=K' [X] first order

16.  LIST-I contains compounds and LIST-II contains reactions

LIST-I LIST-II

D H202 (P) Mg(HCOs3)2 + Ca(OH)2 —
(I)  Mg(OH): (Q) BaO2 + H2504 —

(Il  BaClz (R) Ca(OH)2 + MgCl2 =

(Iv) CaCOs (S) BaO2 + HCl -

(T) Ca(HCO3)2 + Ca(OH)z -

Match each compound in LIST-I with its formation reaction(s) in LIST-II, and choose the correct

option

A)I-QI-PII->SIV->R B)I-T;lI-P; Il ->Q;IV—>R

QAOI->TII-RII-QIV->P MI-QU->RII->S;IV->P
Sol. D

(1) BaO, + H,S0, — BaSO, + H,0,

(2) Mg(HCO3), + Ca(OH), — CaCO; + MgCO5 + 2H,0
(3) Ca(OH), + MgCl, —» Mg(OH), + CaCl,

(4) BaO, + HCl - BaCl, + H,0,

(5) Ca(HCO5), + Ca(OH), — 2CaCO; + 2H,0

> QIR II->S;IV->P
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17.  LIST-I contains metal species and LIST-II contains their properties.

LIST-I LIST-II

(I) [Cr(CN)e]*- (P) tzg orbitals contain 4 electrons
(ID [RuCle]? (Q) 1 (spin-only) = 4.9 BM

(II1) [Cr(H20)s]2* (R) low spin complex ion

(IV) [Fe(H20)s]2* (S) metal ion in 4+ oxidation state

(T) d* species
[Given: Atomic number of Cr = 24, Ru = 44, Fe = 26]
Match each metal species in LIST-I with their properties in LIST-II, and choose the correct option

(A)I-R T;lI-P,S;llI-Q,T;IV->P,Q (B)I-R S;I-P, T; 1l -P,QIV->Q,T
(QOI->P,R;II->RS;IlI>RT;IV->P,T MI-QT;I-ST;lll-P,T;IV->Q,R
Sol. A

I- [Cr(CN)¢]*~
Cr?*(3d*)-t,g%eg® n=2,u = 2.84
(low spin)
1I- [RuClg]?~
Rut*(4d*)-t,g%eg® n =2, u = 2.84
(low spin)
II- [Cr(H,0)¢]**
Cr?*(3d*)-t,g3eg! n=4p =49
(high spin)
IV- [Fe(H,0)¢]**
Fe?*(3d®)-t,g*eg? n=4, u =49
(high spin)
[-RT;II-PSII-QT;IV->P,Q

18. Match the compounds in LIST-I with the observations in LIST-II, and choose the correct option.
LIST-I LIST-II

(I) Aniline (P) Sodium fusion extract of the compound on
boiling with FeSO4, followed by
acidification with conc. H2S04, gives
Prussian blue color.

(I1) o-Cresol (Q) Sodium fusion extract of the compound on
treatment with sodium nitroprusside gives
blood red color.

(IIT) Cysteine (R) Addition of the compound to a saturated
solution of NaHCO3 results in effervescence.
(IV) Caprolactam (S) The compound reacts with bromine water

to give a white precipitate.
(T) Treating the compound with neutral FeCl3
solution produces violet color.

(A) I-P,Q; II-S; III-Q,R; IV-P (B) I=P; II-R,S; III-R; IV-Q,S
(C) I-Q,S; lI-P,T; llI-P; IV-S (D) I-P,S; [I-T; llI-Q,R; IV-P
Sol. D
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&%ﬂﬁny our outstanding Result in JEE Main 2022

AIR ™ AR ¢
20 35 & 100, 29 |
ey  ww U

NTA Score NTA Score . i :
Kanishk Sharma Hemanshu Garg in Physics  Vishakha Agarwal Aditya Singh Bhadoria
Eklavya Batch Eklavya Batch Eklavya Batch Dropper Batch

AR-149 AR-176 AR-208 AR-214 AR-222 AR-284 AR-212 AR-303

L. L8 08488

Deevyanshu Malu Priyanshu Singh Nitin Prakhar Sreeguru  Abhineet Singh  Priyanshu Agrawal  Girwar Patidar Mukhram Yadav
IMMP Batch Dropper Batch 2 Year Classroom Dropper Batch 2 Year Classroom Dropper Batch 2 Year Classroom 2 Year Classroom

AR-307 AR-355 AR-358 AR-381 AR-412 AR-422 Ar-462 Ar-497

L I s

Jatin Singhal ~ Pragati Agrawal Madhav Maheshwari Bhavuk P. Sarthak Gottupulla V. Aman  Tanmay Soni Jubin Singh Gaurav Rawat
Eklavya Batch IMMP Batch IMMP Batch 2 Year Classroom 2 Year Classroom Eklavya Batch IMMP Batch IMMP Batch

Students under Students under 0/ selection from
AIR 100 AIR 500 O MMP & v* Batches

e 210 72.4188

LIRS EL RGNS EE | NEET | NTSE | Boards | Olympiads | MyBizkid

* Category

Get upto 100% SCHOLARSHIP
Class 12th to 13th Moving Students Class 10th to 11th Moving Students on the basis of JEE 2022

NTA Score | FEE After Scholarship

DROPPER BATCH NURTURE BATCH | = ™=

99.99.49 39,407

98-98.99 45,975

JEE 2023 NEET 2023 JEE/NEET 2024 o S50
Starting From : | Starting From : Starting From : ;g::g: 32:::
31st Aug. & 14th Sept. 2022 31st Aug. & 14th Sept. 2022 14 Sept. 2022 mﬁ; ;:*131;

>79.99% 1,05,085
68T Bt
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Puzzle

01. Az Arsfdser AR fa-gx

iR oTe 21 Jar A U 3T AeT B AS DA &1 Il B2
02, T& @RI S SH o1 & 2T et &, o1 & A et & 3T ot A DI Brren ord, fibe oft o1 3w o ot et Tawcte
03. O 3Gt ¢ Te 28T 411 3ot ¢ Bt alrse ot otet tewe et 3 i oft o1t formen g3 on. AP o Afden TSE UR @R ¥t Al i w01 3 Afden B DA SxAP
04. firast & forem b aia a1 3, aom, Yo, offoft, Sl aicRY @ @1 o R B
05. F3rcToT o1 SIPT AT 81 7ol 2 offts fge ST &1 sl o g @R 2P
06. T 3t AT &2 SowfeaT TR 1 SR STl a2l &, STl AI0T 6031 STodifor TR J2or O f3r0y, At dbaret TR 15 T 2t 2, e e
07. fdb2TaT aster ST BT, T fasell T 211 o fasell deere
08. 3r51, o & forer &, Ar arsur, Hon 3 forem a1 a=m B
09. @8 11 8, PO ar o 3 8, fise ot o1t S wweedte
10. PR 2+6+10+14+18+22+26+30+34 +38=200 &, 7 o131 I DA 5 BIer ol FOrrep et SIS 100 BNt

Answer:
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