JEE Advanced

Chemistry

General Instructions:
SECTION 1 (Maxim

This section contains FOUR (04) questions.
Each question has FOUR options (A), (B), (C) and (L

answer.
For each question, choose the option corresponding

Answer to each question will be evaluated according
: +3If ONLY the correct option is cho#

Full Marks
Zero Marks : 0If none of the options is chosen (i.e. th®
Negative Marks : —1 In all other cases.

The correct molecular orbital diagram ecttle in the ground state is
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Q. 2. Consider the following statements related to Q. 3. In the following reactions, F Q, R, and S are

colloids. the major products.
(I) Lyophobic colloids are not formed by >_\ () Mg, dry ether |
%
simple mixing of dispersed phase and (if) H,0

dispersion medium.

(i) Mg, dry ether
(ii) CO, , dry ether Q
— -

I

(IT) For emulsions, both the dispersed phase
and the dispersion medium are liquid.

(ITI) Micelles are produced by dissolving
a surfactant in any solvent at any
temperature.

(IV) Tyndall effect can be observed from a
colloidal solution with dispersed phase
having the same refractive index as that
of the dispersion medium.

The option with the correct set of statements
is

(A) (I) and (II) (B) (II) and (11I)

(C) (II) and (IV) (D) (II) and (IV)

0 alaevorotatory

Q.4. Adisaccharide X cannotbe oxidised by bromine water. The ae
solution. The disaccharide X is
CH,OH - CH,OH
- H H o CHOH 4 o H
O OH H

HOH, C
H

CH,OH CH,OH
H O H H ,O H
H H
(D) OH H H HO
OH (e} OH
H OH OH H

* Each questlon 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 unanswered;

Negative Marks : —2In all other cases.
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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 +2 marks;
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
choosing any other option(s) will get —2 marks.

Q.5.

The complex(es), which can exhibit the type
of isomerism shown by [Pt(NH,)2Br,], is(are)
[en = H,NCH,CH,NH,]

(A) [Pt(en)(SCN),]

(B) [Zn(NH,),CL)]

() [P{NH,),CL,]

(D) [Cr(en),(H,0)(SO,)]

Atoms of metals x, i, and z form face-centred
cubic (fcc) unit cell of edge length L,
centred cubic (bcc) unit cell of edge le
L,, and simple cubic unit cell g

L,, respectively.

NG

Ifrz=7ry;r =

is(are)
[Given: M,
metals x, y, a

Packimgwéfficiency of unit cell of y>
Packing efficiency of unit cell of z
B)L,>L,
© L >L,
(D) Density of x > Density of y

d S are

O
COOMe ) 3
(i) H;0", A R
(i) H,CrO,
CN
Br (i) Mg, dry ether S
o (ii) CO,, then H,0®
</ (iii) Ammoniacal AgNO,, H,0®
O

The correct statement(s) about B Q, R, and S

is(are)

(A)P and Q are monomers of polymers
dacron and glyptal, respectively.

(B) P Q, and R are dicarboxylic acids.

(C) Compounds Q and R are the same.

(D) R does not undergo aldol condensation
and S does not undergo Cannizzaro
reaction.



General Instructions:

* For each question, enter the correct integer corresponding to the answe
onscreen virtual numeric keypad in the place designated to enter the a

* Answer to each question will be evaluated according to the follg
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SECTION 3 (Maximum Marks: 24)

e This section contains SIX (06) questions.
* The answer to each question is a NON-NEGATIVE INTEGER.

using the mouse and the

Full Marks +4 If ONLY the correct integer is entere
Zero Marks 0 In all other cases.
Q.8. H,S (5 moles) reacts completely with

Q. 10.

Q.11.

acidified aqueous potassium permanganate
solution. In this reaction, the number of
moles of water produced is x, and the
number of moles of electrons involved is y.
The value of (x + y)is .

Among [I]*, [SiO,]*", SO,Cl, XeF, SF,
CIF;, Ni(CO),, XeO,F,, [PtCl,]*", XeF,, and
SOCl,, the total number of species havin
sp? hybridised central atom is
Consider the following molecules:
F,0, H,5,04 H,S;04 and C;0,.

Their sumis .

For He", a transiti
the orbit of radi
radius 26.45 ppTh
the emitted photon dur

(in nm) of
the transition is

adius, a = 52.9 pm

t, Ry =22 % 10718]

orr K- mol ™! ; Assume,
V =0]

constant,
AmixH = 0, A

mix

. The reaction of 4-methyloct-1-ene (P, 2.52 g)

with HBr in the presence of (C;H5CO),0,
gives two isomeric bromides in a 9 : 1 ratio,
with a combined yield of 50%. Of these, the

entire amount of the primary alkyl bromide
was reacted with an appropriate amount of

diethylamine followed by treatment with
aq. K,COj; to give a non-ionic product S in
100% yield.

The mass (in mg) of S obtained is

[Use molar mass (in g mol™'): H=1,C = 12,
N = 14, Br = 80]
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General Instructions:

SECTION 4 (Maximum Marks: 12)
¢ This section contains TWO (02) paragraphs.
* Based on each paragraph, there are TWO (02) questions.
* The answer to each question isa NUMERICAL VALUE.

* For each question, enter the correct numerical value of the answer usi
virtual numeric keypad in the place designated to enter the an

'.1ouse and the onscreen

e If the numerical value has more than two decimal places
decimal places.

* Answer to each question will be evaluated according
Full Marks : +3 If ONLY the correct numerica

Zero Marks : 0 Inall other cases.

“PARAGRAPHT”
The entropy versus temperature plot for phases o A
and B at 1 bar pressure is given.

Srand Sy are entropies of the phases at temperatures treatment

T and 0 K, respectively. with a provides P
as the prodw t with excess of

, gives the product Q.

g ination of Q in aqueous medium furnishes the

uct R. The compound P upon treatment with
an excess of phenol under basic conditions gives the
product S.

ST S, mol 'K

The molar mass difference between compounds Q
and Ris 474 g mol™! and between compounds P and
S is 172.5 g mol ™.

Temperature

171 KL Assume Q- 16. The number of heteroatoms present in one

is 600 K and Cp,ﬁ —
molecule of R is

(Cpp — Cpo) is ind perature in the

o are heat capacities [Use: Molar mass (in gmol™!): H=1,C = 12,

range of 200 tg :
of o and B phases, ré§pectiyély. N =14,0 =16, Br = 80, Cl = 35.5
Atoms other than C and H are considered as
Q. 14. The , Sp — S,
(in ] m Ol heteroatoms]
[Use: In 2 = 0.69 Q.17. The total number of carbon atoms and

i heteroatoms present in one molecule of S is
Given: 55 — S, = 0at0K] ‘
Q.15. The value of enthalpy change, Hy — H, [Use: Molar mass (in gmol™!): H=1,C = 12,
(inJmol™ '), at 300 Kis . N =14, O = 16, Br = 80, Cl = 35.5
Atoms other than C and H are considered as
heteroatoms]
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Q.No. Answer key Topic’s name Chapter’s name

Section -1

1. © Molecular Orbital Theory Chemical  Bonding And  Molecular
Structure

2. A) Colloids
3. (B) Grignard Reagent
4. (A) Carbohydrates

Section -1
5. (C,D) Isomerism
6. (A,Band D) |Packing efficiency And Density
7. (C,D) Preparation of Carboxylic Acids

Section -1
8. 18 Reaction of KMnO,
9. 5 VSEPR Theory Molecular
10. 6 Oxidation State ) Redox Reactions
11. 30 Wavelength on Transitio Structure Of Atom
12. 682 Osmotic Pressure Solutions
13. 1791 More Cgnce ‘.@ cal Properties | Organic chemistry

of alke

Section -IV
14. 0.31 PN h&r C Thermodynamics
15. 30 Kirchheffs law Thermodynamics
16. Chémical Reactions Organic Compounds With Nitrogen
17. @ ﬁemical Reactions Organic Compounds With Nitrogen
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ANSWERS WITH EXPLANT.TIONS

Chemistry
1. Correct option is (C).

Molecular orbital electronic configuration of I, moleg

Fy = KKo(25)?, 6*(25)%, o(2p,)*, n(2p,
= (nzpy )Z , ¥ (pr )2 =n* (Zpy )2
2. Correct option is (A).
(I) Lyophobic colloids are not formed by simple mixing a
(IT) For emulsion, both the dispersed phase and dispersion
3. Correct option is (B).

M
1.> \ o

c1 Dryether

5 >_\ Mg >_\ H,0” >\/ COOH
al

Dry ether

-
electrolysis

OMgX OH

| HZO |

3. Ve cH,—C—H—c,—C—H

Cl Pryether

l CrO,
OH

CH;— C~~

®
(@]

lCHCla/KoH
+ —
>\/_ N = C
©)
4. Correct option is (A).

Option (A) is sucrose which is formed by condensation of glucose and fructose.
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* Fructose cannot be oxidised by bromine water. Therefore, sucrose cannot be oxidised by bromine
water.
H+
CpHpO0p +H,0—— CeHpOf + CH O,
Sucrose D-glucose D-fructose

[a]D =+66.5° [a]D =+53° [q]D =-92°
[o]p = +53° + (—92°) = —39°C

Resulting mixture is laevorstatory.
5. Correct options are (C and D).

* [Pt(NHj;),Br,] exhibits cis-trans (Geometric)
isomers

* (D) [M(AA),ab] and (C) [Ma, b,] can exhibit
geometric isomers

6. Correct options are (A, B and D).

Packing efficiency
4% ém’f 4% %nrf
P.E. for FCC = =
(L)’ (4r,/32)
2% %Tﬂ’; 2 x %m’y?’
BCC,PE. = =
’ 3 3
(L) (4r,/\3)
1><é71:1’z3 1><ém’z3
SC,PE. = —3 =3
(L) (2r,
P.E. FCC : BCC: SC (Density), = d, = Gy
3 3
4x<J3§> :4x<J3§) : oM,
d="">"3
(4) (4) (2 y NA(Ly )3
242 2x3x 5
e dy _ M, (L_)
d, M, (L
3
1 (82
= 2x—=x|——
2 3
So, the option (A) is correct. Sod,>d,

So, the options (B and D) are correct.

7. Correct options are (C and D).

(i) KMnO,, KOH, A

(i) H,O "

CH; — CH, HOOC

MCOOC COCl (4 NaOH, H,0 HOOC COOH
\©/ (i) HyO " \©/
O
COOMe () 11,0", A COOH
(i) H,CrO, Q/

CN COOH
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MgBr COOH
CO,, then H,0"

Mg, Dry ether

o

8. Correct answer is [18].
2KMnO, + 3H,SO, + 5H,S — K,SO, + 2MnSO, +
No. of moles of water produced, x = 8

CHO Ammonical AgNOs,,
H,0"

No. of moles of electrons involved, y = 10
x+y=38
9. Correct answer is [5].
[L]*, [Si0,]*, SO,Cl,, Ni(CO),, SOCI,

+ o}
NWZIg I
i
VRN N
1 1 ’
O
Cl
N
F
2
Cl Cl
N 7
Pt
e
Cl Cl

10. Correct ant [6].
O O O
” +6 ” +4 ” +6 +2
O=Br — Br — Br =O,/\
PR
O O O O
. [ I

HO— s s ¢ — 52 _-0OH,HO— s ¢ —s s 52 o, O=C=Cc=c'=0"

I I I
(¢} (¢} (¢} ¢}
2 Sulphur 2 Sulphur 1 Carbon
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11. Correct answer is [30]. On solving
(Radius), = 105.8 pm = 1.058 A A =304 A = 30.4nm
(Radius), = 26.45 pm = 0.2645 A =30 nm
forHeZ = 2 12. Correct answer is [682].
The radius of nth orbit of He* is given by -
0.529n% density =
A
z
2

0529515 _ 1 058

On solving n, = 2
2
0'529+4”1 = 0.2645

On solving n; =1
Now, use the Rydberg formula

= 1 1
V= RZ| - — |xZ°
! [n% & ]
_ 1 1 0.001 mil urea
V= 22x107 18><4L><[—— 5 ]
m* @ Myesulting = X 62 % 300
. = 1 1 '
Using U= - = A= 0.011 x 62 300
= —————— = 682 torr
0.3
» = ! E
22x107"® -
1 %4
13. Correct answer is [1791].
H Br
(C.H, CO),0, (\)\/\/
50% yiels
2.5 br
1001 yield | B2 NH
aq K, CO,
K\/k/\/
NE, (5
2.52

Moles of P = ——=10.02
126

50% yields of A and B combined formed in 9 : 1 ratio
Moles of A = 0.009 and moles of B = 0.001
Moles of S = 0.009
Molecules mass of S = 199
So, Mass obtained of S = 199 x 0.009 = 1.791 g
1.791 x 1000 = 1791 mg
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14. Correct answer is [0.31].
Enthalpy changes
AS = ASgox — AS300x
= (Sp = Salsoox —~ (Sp — Se3ox
AS = (6-5) — AS;

Now, AS = ACP,, In 5L
T
= (Cpp.~Cpo)In 2
’ Tl
= () In 600
300
Given Cpy—Cp, = 1] mol™ K~
AS = In2 = 0.69
Equate equation (1) and (2), we get
1-AS5, = 0.69

16. Correct answer is [9].

OH

OH Q
l Br,/H,O
OH
Br Br
Br : @ : Br
HO (R) OH

Br Br

(1) 600 — 300

(2

15. Correct answer is [300].

Using Kirchhoff’s law
AH; —AH
—TZ L - ACP

L-T

AI_1600 — AI_I300

00‘

Given ACp = 1 J/mol/K

AHgyg (1)

: NH,
\ NaNO,/HCI(0-5°C)

H,N
N, cI

CI'N, ®)

H,0

@ N9 ©
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N, Cl OH
@ Ph OH/ OH
@ excless

CIN, ®) N, Cl

17. Correct answer is [51].

N, Cl OH

@ Ph OH/ OH
@ excless N
Il

CIN, ) N, CI



