JEE ADVANCED
27 September 2020
Chemistry Paper - 1

SECTION 1 (Maximum Marks : 18)
This section contains SIX (06) questions.
Each question has FOUR options. 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 : +3 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.
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1. If the distribution of molecular speeds of a gas is as per the figure shown below, then the ratio of

the most probable, the average, and the root mean square speeds, respectively, is
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(A)1:1:1 (B)1:1:1.224
(C)1:1.128:1.224 (D)1:1.128:1
Ans. B
By observing the graph we get
u __:u_:u = 1:1:1.224
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Which of the following liberates O, upon hydrolysis?

=1 # A P19 STetsroEes 81 W O, g Bl 87

(A) Pb,O, (B) KO, (C) Na,O, (D) Li,O,
B

Superoxides liberate oxygen with water

2KO, + H,0 _____y 2KOH + H,0, + O,

A colorless aqueous solution contains nitrates of two metals, X and Y. When it was added to an
aqueous solution of NaCl, a white precipitate was formed. This precipitate was found to be partly
soluble in hot water to give a residue P and a solution Q. The residue P was soluble in aq. NH, and
also in excess sodium thiosulfate. The hot solution Q gave a yellow precipitate with KI. The metals
X andY, respectively, are

(A) Ag and Pb (B) Ag and Cd (C)Cd and Pb (D) Cd and Zn

U e STelid faeras 9 a1 grqgall, X 9o Y & Age 8 2 | 919 39 NaCl & U& Sty faued # fAemn o &,
Al U 39 3[9eTY 99T B | TS 3[d&T U Y P d21 U%h fdeid Q 39 & forg 1 a1 # 21if¥e w9 9 faery urn
T & | TR P 7ol NH, T i ariiehe & e # W gereiid & | KI$ |11 T fieas Q Ud e sraard
AT | X Y &gy, HHL: B

(A) Ag d2rm Pb (B) Ag der Cd (C) Cd qarm Pb (D) Cd e Zn

A

(1) AgNO, + Pb(NO,), __ NG, AgCl  + PbCl,

solution white ppt white ppt

partially soluble
in hot water

(2)AgCl  +NH, ____ y[Ag(NH,),] Cl
(residue-p) (soluble complex)
(3)AgCl  +2Na,S,0, 5 Na,[Ag(S,0,)]
(residue-p)  (excess) (soluble complex)
(4)PbCl, + 2KI _, PbI,

(hot solution-Q) (yellow ppt)



4, Newman projections P, Q, R and S are shown below :

OH
H.C | cH,
CH, CH, CH,
HQ CH, H CZHS: ! :H CH; CH(CH.,),
CH. HO CH, H H
H.C cp, H C.H, C.H; OH
CH,

P R s
Q

Which one of the following options represents identical molecules ?
(A) Pand Q (B)Qand S (C)QandR (D)Rand s
[H g&mor P, Q, R @1 S &1 AR g2 11 5—

OH
H,C | cH,
CH, CH, CH,
HO, [ CH, H CHs ! H C,H, CH(CH,),
C,H, HO CH, H H
H.C CH, H C,H, C,H; OH
CH,
P R S
Q
7 3 QDI U fAdhed A 379] UeRid dRar 27
(A) P Tom Q (B) Q@ S (C) Q @R (D) RTAT S
Ans. C
CH,
HQ CH, CH, OH
5 4 3 |2 1
CHB—CHZ—(II — (|:—CH3
(P) CH, CH,
H,C C.Hs

CH, 2,3,3-trimethyl Pentan-2-ol



OH

H,C | CH,
3 4 5
C,H,—CH—CH,—CH,
H H 2
CH,—C—OH
(Q) 1CH3
H CH, CH, 3-Ethyl-2-methyl Pentan-2-ol
CH
Csz 3 H (i:H3
1 2 3 4 5
CH,—C — CH—CH,—CH,
|
(R) OH C.H,
HO C,H. CH, 3-Ethyl-2-methyl Pentan-2-ol
CH
CHs_ | CH(CH), o,
5 4 |3 2 1
CH,—CH,— C — CH—CH,
(S) |
H H OH CH,
OH 3-Ethyl-2-methyl Pentan-3-ol
5. Which one of the following structures has the IPUAC name

3-ethynyl-2-hydroxy-4-methylhex-3-en-5-ynoic acid ?
=1 ¥ & IPUAC 1
3- U -2-BTgsiaR) -4- Afcedd-3-37-5-3M81gd I dTell AT DI 27

OH \\I OH OH
O.H HO.,C q O.H X O.H
(A) % HE YT (C)jikC 2 (D)I\C :
2N L 2N z
D

OH

Ans.

>
N 1
\3| CO,H
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6“5

3-ethynyl-2-hydroxy-4-methylhex-3-en-5-ynoic acid



The Fischer projection of D-erythrose is shown below :

CHO

H——OH
H——OH

CH,OH
D-Erythrose
D-Erythrose and its isomers are listed as P, Q, R, and S in Column-I1. Choose the correct relationship

of P, Q, R, and S with D-erythrose from Column II.
Column-1 Column -1II

OHC_ HO, ,H

I

P.  H"/ 1. Diastereomer

OH
OH
OHC OH
Q. Hcﬁ§7__ﬁ<&;; 2. Identical
4 OH
OHC_ H,_ ,OH
%
R. H"Y/ oH 3. Enantiomer
OH
OHC OH
S. HO%?__éagg
4 H
D-32 BT fheR Tergor o g9miar 11 B |
CHO
H—t—OH
H—t—OH
CH,OH

D-gden



T -1 § D- SO 91 396 FHIGId) P, Q, R 1 S & ®U H 3ifhd 8 | T II W D- 9001 a1l P, Q, RAA S &
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OHC HO

) H
‘e,“_
P. H\‘HOH 1. SERARATR

OH

OHC OH
Q. HO}_G 2. <Y
OH

H
OHC H LOH
%

3

R. H*/ 3. yffeed (gaferr)
OH

OHC OH
s. HO“‘WH
H

(A)P>2,Q—>3,R»>2,5>52 B)P->3,Q>1,R>1,552
C)P-2,Q-1,R>1,5-3 D)P>2,Q-»3,R>3,5>1
Ans. C

CHO

OHC_HO H OH
HO A B
P H\\\H e ’ ——OH

CH,—OH

| O

OHC OH

Q. HO\“\\\‘ """" w«/mH —_ H—_OH
4 OH

OHC. H LOH OH Y H LOH
H——OH
R. H - —> HO——H
OH OH

OH OHC CH,—OH

OH
OHC — > HO—t+—H
S. HO ey \mQ H HO H
H

H CH,—OH




SECTION 2 (Maximum Marks : 24)
This section contains SIX (06) questions.
Each question has FOUR options. ONE OR MORE THAN ONE of these four options(s) is (are)
correct answer(s).
For each question, choose the option(s) corresponding to (all) the correct answer(s).
Answer to each questlon 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 Ifthree 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.
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In thermodynamics, the P-V work done is given by w = —f dvP,,

) . RT a
For a system undergoing a particular process, the work done is, W = *f dv V_b

This equation is applicable to a

(A) system that satisfies the van der Waals equation of state.
(B) process that is reversible and isothermal.

(C) process that is reversible and adiabatic.

(D) process that is irreversible and at constant pressure.



Ans.

SRR #, R war B P-V Fret g Ra @ w = — [(dVP,,

RT a

Wﬁﬁwuﬁmﬁgwﬁmﬁﬁaaﬁﬁm,%mwmgw:fdv[v—bW}

Ig T = 7 9 feds forg Sugad 2—

(A) U& T3 SII AARAT B VSR Te’d FHIDRUT Bl FE B © |
(B) Ts ufshar ST Schaoly def AHATY 2 |

(C) v& uftran it Sepwofla o SETe ¢ |

(D) T& ufsha i rgehAoNg qem Rer a9 wR 7|
A,B,C

w = 7f Pext.dv

RT _a

Pext. = V-b V2 =
U

process is reversible

__RT _a

s Vb V?

Hence Ans. A,B,C

gas

P is Van der waals equation of state.

With respect to the compounds I-V, choose the correct statement(s).

e
H
H
O O/ H-CH, H———H
I 11 111 1\ \

(A) The acidity of compound I is due to delocalization in the conjugate base.
(B) The conjugate base of compound IV is aromatic.

(C) Compound IT becomes more acidic, when it has a -NO, substituent.

(D) The acidity of compounds follows the orderI > IV >V > II > III.



Af® -V & FIeTd, T HAT BT T DIfoTI—

SV
H
H
O ©/ H_CH3
I II III v

(A) DT 1 @) reiiadr HgT aR # faven s & HRoT 8l B
(B) A1 IV &1 S &R Wife s 2 |
(C) Arfirep 11 31f8e 3relly 81 STl &, STd I8 Tb —NO,, ufcReimdl e 2 |

(D) Aifrepi ®1 srtiaal g9 HAGAR 8 [ > IV > V > 11 > 111,
Ans. A,B,C

©
(A) ©/C\© is a conjugate base of compound I. Which is stable by delocalisation or

resonance.

Q
(B) @ is a conjugate base of @, which is aromatic compound.

(C) -NO, group is strong electron withdrawing group which increases acidic strength of compound
H-CH,.
(D) The order of acidic strength

@ > HC=CH > @ @ > CH,



In the reaction scheme shown below, Q, R and S are the major products.

0
HC G e o 0 (i) CH,MgBr
3
H,C ’ o) o (i) Zn-Hg/HCI R (i) H,0" <
AICI, (i) H,PO, (iii) H,50./ A
P
The correct structure of
H,C_ CH, H.C__ CH, H.C
H,C CH
H,C ‘ l CH, H,C i :
(A) Sis ‘ (B) Qis
CH, HO,C o

H,C_ CH,

H,C_ CH
H.C :
H.C o H.CK Ao CH
(C)Ris (D) sis G ‘ '
0

feafaRaa sifafean uspw 3, Q, R den S g 1< B |
0]

H.C_ CH 0

. H.C cn (i) CH,MgBr
H,C ’ o) o (i) Zn-Hg/HCl R (i) H,0" <
AlCl, " G HPO, (i) HSO/ A

P




Ans.

CMe,

CHs ey,

—H,0
%
H*/A

(Q)
CMe,
CH3CH3
CH,MgBr
HO, H.0"
H,C




10.

Ans.

11.

Ans.

Choose the correct statement(s) among the following:

(A) [FeCl,]- has tetrahedral geometry.

(B) [Co(en)(NH,),Cl,]* has 2 geometrical isomers.

(C) [FeCl,]~ has higher spin-only magnetic moment than [Co(en)(NH,),Cl,]".
(D) The cobaltion in [Co(en)(NH,),Cl,]* has sp3d? hybridization.

71 9§ | 98 BUF F FIT DHIR——

(A) [FeCl,]- T STfAfd wedr 8

(B) [Co(en)(NH,),Cl,]* 2 St |qHagd! e &

(C) [FeCl,]-, [Co(en)(NH,),CL,]* & 3fUer SeeIaH AhU—hdel Fraoid ATl Tl &
(D) [Co(en)(NH,),Cl,1*# raTee 3 sp3d2 Heh=ol G 2 |

A,C

(A) [FeCl, ] Cl-is weak field ligand

4s 4p
revt - 1]

sp? - hybridization

n=4, 1= 24
(C) [CO (en) (NH,), CI1*
CO** = (3d®), (A, > P)
tzgseg, nN=0,u=0
hybridization — d2sp3
With respect to hypochlorite, chlorate and perchlorate ions, choose the correct statement(s).
(A) The hypochlorite ion is the strongest conjugate base.
(B) The molecular shape of only chlorate ion is influenced by the lone pair of electrons of Cl.
(C) The hypochlorite and chlorate ions disproportionate to give rise to identical set of ions.
(D) The hypochlorite ion oxidizes the sulfite ion.
BISUTFARTS S, FAINT T AR P U, T HAT BT I bIfoTd—
(A) TRUFARTSE I Ydolad FIH! &R ¢ |
(B) »dd FANE AT B 3MM0ah b Cl & ThTdh] getde = T §RI YT 2 |
(C) BIRUIFARISE TAT FAIRT 31T, AR & FAM FHel & A0 & forg fawrgurd #vd 2 |

(D) ERUIFARTIZE 3N HSPBTST AT BT ATRITBROT BT B |
A,B,D

Acidic nature - HCIO < HCIO, < HCIO,

Basic nature — CIO- > CIO,” > CIO,

(B)QQ—O /g')\
g I

sp? (Linear) Sp? (pyramidal)




12,

Ans.

(+1) -1) (+5)

(
(©) 30cr —"— 2ci- * CIO;

(+s) absence of catalyst (-1)
4ClO; Lower temp. 3clo, + Cr

(D)CIO-+S0,- —_,ClI-+S0O,>

The cubic unit cell structure of a compound containing cation M and anion X is shown below. When
compared to the anion, the cation has smaller ionic radius. Choose the correct statement(s).

TR Ua Al &) G- 3H18 PITSHT &I M T R0 X IR 8 | RO 61 Jof1 H g4 BIST e
o e 2
JE BT BT IIF BT | )

OV OxX

(A) The empirical formula of the compound is MX.
(B) The cation M and anion X have different coordination geometries.
(C) The ratio of M-X bond length to the cubic unit cell edge length is 0.866.
(D) The ratio of the ionic radii of cation M to anion X is 0.414.
(A) s BT Fergurh g MX B |
(B) &FTa_ M @21 0 X i Suseareid SanfHfial IE 2 |
(C) M-X 971 oI=ITg eIl B §hls DIfSH] IR oHTs Bl ]urd 0.866 2 |
(D) &9IRIF M @211 SRUTRA X &1 3 a1 &1 o urd 0.414 3 |
A,C
According to given diagram, structure seems to be B.C.C.
(1) empirical formula —» MX
(2) C. No. of 'M'ion = 8 [same co-ordination Geometry]
C. No. of 'X'ion =8 [same co-ordination Geometry]

2

2
(3) M-X Bond Length = [;} +

1 1
M-X B L h=a/=+=
ond Lengt 213

M- Xbondlength _ 3 _ 0.866

a(edgelength) — 2




(4) AsitisB.C.C.

L
0.732< M <1
r,.

X

Ans. A,C

SECTION 3 (Maximum Marks : 24)
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 : +4 If ONLY the correct numerical value is entered;
Zero Marks : 0 In all other cases.
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39 W ¥ B: (06) UeH A B | TS Y $T SR AC&ITHB A 7 |
JA® U39 & foly, IR Ul & @ forg Afde o ) A6 iR ifF—wne il (@gsrd) Acdid dius &
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13.

5.00 mL of 0.10 M oxalic acid solution taken in a conical flask is titrated against NaOH from a
burette using phenolphthalein indicator. The volume of NaOH required for the appearance of permanent
faint pink color is tabulated below for five experiments. What is the concentration, in molarity, of
the NaOH solution?

Exp. No. | Vol. of NaOH (mL)
12.5
10.5
9.0
9.0
9.0

N[(R[W[IN|=




0.10 M 3ifafora a1t fdera &1 5.00 mL U@ a@dR (conical) el H odx fheiieliiele gad &l SRIRT Hd
BU U e §R1 NaOH & faveg ST fbam Sir 8 | el Jalre! 9 ) SuReifd & forg araedes NaOH @1 3aa=
gfa g & forg e aRofieg ® | NaOH fder @ |rsar, AreRdr § a1 8 ?

TRINT = NaOH &1 31 (mL)
1 12.5
2 10.5
3 9.0
4 9.0
5 9.0
Ans. 0.11

H,C,0, + 2NaOH — Na,C,0, + 2H,0

5ml M

0.1 M

[H,C,0,]x vol.x 2

M= [NaOH] = vol.of NaOH

NaOH1. = 5><0.1><2_ 1

[NaOH], = — 55— =135

NaOH1. = 5><0.1><2_ 1

[NaOH], = =55 105

5x0.1x2 1
[NaOH], = ——5—— = g = [NaOH], = [NaOH],

+ x 3

1
[NaOH] Final Result = 12.5 10.5 9
5

2,21
2572173
- 5

_ 0.08+0.095+0.333
5

=0.102 ~ 0.11 Ans.




14.

Ans.

15.

Consider the reaction A = B at 1000 K. At time 't'. the temperature of the system was increased
to 2000 K and the system was allowed to reach equilibrium. Throughout this experiment the partial
pressure of A was maintained at 1 bar. Given below is the plot of the partial pressure of B with time.
What is the ratio of the standard Gibbs energy of the reaction at 1000 K to that at 2000 K?

4
115
100

Ul
=)
|

=
o

Partial Pressure of B (bar)

tl

time

1000 K R 31fifshar A = B R fooR IS | 999 't W=, 3 &1 9199« 2000 K 96 §¢ ST § 92 9 &l 97 db
gga 31 ST 8 59 YA & SR A BT 311 &6 1 IR §91¢ @1 17 o7 | <1< 999 & A12f B & 371 <16 Bl
g fear a1 81 1000 K @21 2000 K wR 31ffshar & /e e Sofl &1 argurd @1 8 ?

4
< 115
5 100
5
% 50
g =
Q10
tl
0.25
Keq.2000K =100
Keq.lOOOK =10
AG,;,, = —2000 R In (100) = - 4000 R (In 10)
AG,,,, = - 1000R In (10) = - 1000 R (In 10)
M = i - AG;00 _ l —0.25
AG1000 1 AGzooo 4
Ans. = 0.25

Consider a 70% efficient hydrogen-oxygen fuel cell working under standard conditions at 1 bar and

295 K. Its cell reaction is
H,(g) + O,(g) - H,O(l).



Ans.

16.

Ans.

The work derived from the cell on the consumption of 1.0 x 10-3* mol of H,(g) is used to compress
1.00 mol of a monoatomic ideal gas in a thermally insulated container. What is the change in the
temperature (in K) of the ideal gas?
The standard reduction potentials for the two half-cells are given below.

0,(g) + 4H* (aq) + 4e” — 2H,0O(l), E° = 1.23 YV,

2H* (aq) + 2e” — H,(g), E° = 0.00V.
Use F = 96500 C mol-*, R = 8.314 J mol-* K1,
1 bar @21 298 K TR HF® 31a=ell § HRIRA Udb 70% T& EESIo—3NHhAe 3899 il TR IR S/ | 39 Jd &

arfafhar a—

H,(g) + O,(g) —» H,O(l).
1.0 x 103 mol H,(g) & @WUd 4R ¥l gRT Ga~ BRI Pl Teb 19 AT 913 H 1.00 mol TheAwRATVEaD rael i
3 it § Sy fhar Srar B |
ee A9 & qyEE § aRad= (K §) #m g ?
0,(g) + 4H* (aq) + 4e- — 2H,0(1), E° = 1.23 V,
2H* (aq) + 2e” — H,(g), E° = 0.00V.
Use F =96500 C mol-!, R = 8.314 J mol-t K-,
13.32

E®, = 1.23 volt

cell

AG® = {-2x96500 x 1.23}

Energy used =[2x96500%1.23x70% x10°?

= 1><§><8.314><(AT)

_ 4x96500x1.23x70x10°°
- 100x3x8.314
=13.32

AT

Aluminium reacts with sulfuric acid to form aluminium sulfate and hydrogen. What is the volume of
hydrogen gas in liters (L) produced at 300 K and 1.0 atm pressure, when 5.4 g of aluminium and
50.0 mL of 5.0 M sulfuric acid are combined for the reaction?

(Use molar mass of aluminium as 27.0 g mol-*, R = 0.082 atm L mol-* K-!)

TR, FeHIRE 3Fel @ AR fhar ava TRIfAfTd Febhe e grsgio &1 ffor wvar 8 300 K @2 1.0 atm
319 IR I~ BISSI 19 BT 377Ia eifex # (L) R 2, 919 5.4 g veafafas @ 5.0 M GergRa arvel &1 50.0
mL a1ffhar & forg | g & ?

(TR &1 HIeR S| 27.0 g mol=! WA SIS R = 0.082 atm L mol-t K1)

6.15 Liter

2Al + 3H,SO, — AI(S0,); + 3H,

505
1000
(L.R.)

= 0.25mol

0.2 mol



17.

Ans.

18.

Volume = %x 0.082x 300

24.6

4
.1

= 6.15 Litre.

> Uis known to undergo radioactive decay to form *%Pb by emitting alpha and beta particles. A

rock initially contained 68 x 10-¢g of *3;U. If the number of alpha particles that it would emit during
its radioactive decay of 35U to *%Pb in three half-lives is Z x 108, then what is the value of Z?
TSI AT AT HUI & Icqor gRT “%Pb & fwior & forg 235U et e & Joran 2 | U gee (rock) TR

T H 68 x 106g *3U gad archl 2 | i srd—smygwrati # 235U 2% Pb @ fSaendt e SR Iafsta srewt woif
B AE Z X 10187, S Z BT A R ?
1.21

o, U >, Pb?° +8,He* + 6_,p° (antineutrino)

7

—6
\ﬂ x L% 8x6.023 %107

238

_ 68x7x6.023x10""7
- 238
=1.2046 x 108 = 1.21

In the following reaction, compound Q is obtained from compound P via an ionic intermediate.

CO,CH,
CH. CeHs
. H.S
M>Q (a colored compound)
CeH,
P

What is the degree of unsaturation of Q ?



o1 arfifhan &, T e Aread & Afe P g1 Aife Q urd favan i B |

CO,CH,
C.H: CeHs
_conc. H.50, Q (vo Wi Aifire)

Q & FFATAT DY A FT 8 ?

Ans. 18

Oy _OCH, Q
Ph Ph '
conc. H,SO, O
| _—
Ph O

Q)

Total degree of unsaturation = 18





