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4.5 g of compound A (MW = 90) was used to make 250 mL of its aqueous solution. The molarity of the
solution in M is x x10~L. The value of x is . (Rounded off to the nearest integer)

Complete combustion of 1.80 g of an oxygen containing compound (CXHyOZ) give 2.64g of CO, and
1.08g of H,O. The percentage of oxygen in the organic compound is :

A) 50.33 (B) 63.53 (©) 53.33 (D) 51.63

N
0.4g mixture of NaOH, Na,CO5 and some inert impurities was first titrated with BHCI using

phenolphthalein as an indicator, 17.5 mL of HCI was required at the end point. After this methyl orange
was added and titrated. 1.5 mL of same HCI was required for the next end point. The weight percentage

of Na,COg4 in the mixture is . (Rounded-off to the nearest integer)

Consider titration of NaOH solution versus 1.25 M oxalic acid solution. At the end point following

burette readings were obtained.

(i) 4.5 mL (ii) 4.5 mL (iii) 4.4 mL
(iv) 4.4 mL (v) 4.4 mL
If the volume of oxalic acid taken was 10.0 mL then the molarity of the NaOH solution is M.

(Rounded-off to the nearest integer)

The number of significant figures in 50000.020x1073 is

The NaNO, weighed out to make 50 mL of an aqueous solution containing 70.0mg of Na* per mL

is g. (Rounded off to the nearest integer)

[Given : Atomic weight in g mol ! -Na:23;N:14; O : 16]

When 35 mL of 0.15 M lead nitrate solution is mixed with 20 mL of 0.12 M chromic sulphate solution,
x107° moles of lead sulphate precipitate out. (Round off to the Nearest Integer).

Complete combustion of 750 g of an organic compound provides 420 g of CO, and 210 g of H,O.

The percentage composition of carbon and hydrogen in organic compound is 15.3 and
respectively. (Round off to the Nearest Integer).

022

Complete combustion of 3g of ethane gives x x10““ molecules of water. The value of x is

(Round off to the nearest integer).

[Use: N, = 6.023 x10%3 ; Atomic masses inu: C: 12.0; O : 16.0; H : 1.0]

The density of NaOH solution is 1.2 gcm_s. The molality of this solution is m.

(Round off to the Nearest Integer)

[Use : Atomic masses : Na : 23.0u O : 16.0u H: 1.0u ; Density of H,O:1.0 g em™]
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Consider the complete combustion of butane, the amount of butane utilized to produce 72.0 g of water

is x1073 g. (In Nearest Integer)

The number of significant figures in 0.00340 is

If the concentration of glucose (CgH;50g) in blood is 0.72 g Ll the molarity of glucose in blood
is x107SM. (Nearest integer) [Given : Atomic mass of C=12, H=1, O =16 u]

250 mL of 0.5 M NaOH was added to 500 mL of 1 M HCI. The number of unreacted HCl molecules in
the solution after complete reactionis __ x 1021, (Nearest integer) (N, =6.022 x 1023 )

4 g equimolar mixture of NaOH and Na,COg5 contains x g of NaOH and y g of Na,COg5. The value of x

is g. (Nearest integer)

100 mL of NagPO, solution contains 3.45 g of sodium. The molarity of the solution is
%1072 mol L1 (Nearest integer) [Atomic masses : Na : 23.0u, O: 16.0u, P : 31.0 u]

The number of atoms in 8 g of sodium is x x 1023, The value of x is :

[Given: N, =6.02 x 1023 mol ™!, Atomic mass of Na = 23.0 u]

If 80 g of copper sulphate CuSO, -5H,0 is dissolved in deionized water to make 5L of solution.

The concentration of the copper sulphate solution is x x 1073 mol L™!. The value of x is :

Sodium oxide reacts with water to produce sodium hydroxide. 20.0 g of sodium oxide is dissolved in 500

mL of water. Neglecting the change in volume, the concentration of the resulting NaOH solution is -

x1071M . (Nearest integer) [Atomic mass : Na =23.0,0=16.0, H=1.0]

An aqueous KCI solution of density 1.20 g mL™! has a molality of 3.30 mol kg_l. The molarity of the

solution in mol L7} is . (Nearest integer)
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The number of stereoisomers formed in a reaction of (+)Ph(C = O)C(OH)(CN)Ph with HCN is .
[Where Ph is —C6H5]
A 1.84 mg sample of polyhydric alcoholic compound ‘X’ of molar mass 92.0 g/mol gave 1.344 mL of H,

gas at STP. The number of alcoholic hydrogens present in compound ‘X is

Given below are the quantum numbers for 4 electrons.

(a) n=3/(=2m =1lmg=+1/2 (b) n=4,/=1m;=0mg=+1/2
(c) n=4,/=2m=-2mg=-1/2 (d) n=3/(=1lmy=-1lmg=+1/2

The correct order of increasing energy is:
(A) D<B<A<C (B) D<A<B<C (C) B<D<A<C (D) B<D<C<A

Consider the reaction 4HN03[£) + 3KCl(s) —— Cl,(g) + NOCI(g) + 2H,O(g) +3KN03(S). The amount of
HNOg required to produce 110.0 g of KNOg is:

[Given : Atomic masses of H, O, N and K and 1, 16, 14 and 39, respectively]

A) 322¢g (B) 69.4¢g Q) 915¢g (D) 162.5¢g
Ny(g) + 3Hy(g) 2NH;(g)
20g 5g

Consider the above reaction, the limiting reagent of the reaction and number of moles of NH formed

respectively are:
(A) Hy, 1.42moles (B) H,, 0.71moles (C) N,, 1.42moles (D) N,, 0.71moles
2L of 0.2 M H,SO, is reacted with 2L of 0.1 M NaOH solution, the molarity of the resulting product

Na,SO, in the solution is millimolar. [Nearest integer]

On complete combustion of 0.492g of an organic compound containing C, H and O, 0.7938g of CO,

and 0.4428 g of H,O was produced. The % composition of oxygen in the compound is

In the given reaction X +Y +3Z &2 XYZg.
If one mole of each of X and Y with 0.05 mol of Z gives compound XYZs.

(Given : Atomic masses of X, Y and Z are 10, 20 and 30 amu, respectively.) The yield of XYZq

is g. (Nearest integer)
CH, CHO
>
5g (92%)

In the above reaction, 5g of toluene is converted into benzaldehyde with 92% yield. The amount of

benzaldehyde produced is x1072 g. (Nearest integer)
The normality of HySO, in the solution obtained on mixing 100 mL of 0.1 M H,SO, with 50 mL of

0.1 M NaOH is x1071N. (Nearest Integer)
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In the following reaction,

SO.H OH

_ NaOl (eXcess
O Oleum ,__-:\_;!I,‘.‘_’,!'_:—_)_.,

I 11

The % yield for reaction I is 60% and that of reaction II is 50%. The overall yield of the complete reaction

is %. [Nearest Integer]

250 g solution of D-glucose in water contains 10.8% of carbon by weight. The molality of the solution is
nearest to: [Given : Atomic weights are, H, 1u ; C, 12u, O, 16u]
A) 1.03 (B) 2.06 (9] 3.09 (D) 5.40

A 100 mL solution of CH3CH,;MgBr on treatment with methanol produces 2.24 mL of a gas at STP. The
weight of gas produced is mg. (Nearest integer)
Hemoglobin contains 0.34% of iron by mass, The number of Fe atoms in 3.3g of hemoglobin is:

[Given : Atomic mass of Fe is 56 u, N, = 6.022 x 10%3mol!

(Aa) 1.21x10° (B) 12.0x10'6 (©) 1.21x1020 (D) 3.4 x1022

When 800 mL of 0.5 M nitric acid is heated in a beaker, its volume is reduced to half and 11.5g of nitic
acid is evaporated. The molarity of the remaining nitric acid solution is x x 1072M.

(Nearest Integer) (Molar mass of nitric acid is 63 g mol_l)

Chlorophyll extracted from the crushed green leaves was dissolved in water to make 2L solution of Mg of
concentration 48 ppm. The number of atoms of Mg in this solution is xx 1020 atoms. The value of x
is . (Nearest Integer) (Given : Atomic mass of Mg is 24 g mol 1, N A = 6.02x 1023mol ! )

56.0 L of nitrogen gas is mixed with excess of hydrogen gas and it is found that 20 L of ammonia gas is
produced. The volume of unused nitrogen gas is found to be L.

S0,Cl, on reaction with excess of water results into acidic mixture.

S0,Cl, +2H,0 ——> H,SO, +2HCI

16 moles of NaOH is required for the complete neutralization of the resultant acidic mixture.

The number of moles of SO,Cl, used is:

A) 16 (B) 8 (0] 4 (D) 2

. 0.02858x0.112 |
Using the rules for significant figures, the correct answer for the expression o570z will be:
A) 0.005613 (B) 0.00561 ©) 0.0056 (D) 0.006

Production of iron in blast furnace follows the following equation.

Fe304(s) +4CO(g) — 3Fe(/) +4CO4(g)

When 4.640 kg of Fe3O, and 2.520 kg of CO are allowed to react then the amount of iron (in g)
produced is: [Given : Molar Atomic mass (g mol~ 1) : Fe = 56
Molar Atomic mass (g mol_l) :0=16

Molar Atomic mass (g mol_l) :C=12]

A) 1400 (B) 2200 (9] 3360 (D) 4200
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Compound A contains 8.7% Hydrogen, 74% Carbon and 17.3% Nitrogen. The molecular formula of the
compound is given atomic masses of C, H and N are 12, 1 and 14 amu respectively. The molar mass of
the compound A is x 1072 g.

A) C4HgN,y (B) CyHgN (9] CgH,N (D) CyoHy 4Ny

116 g of a substance upon dissociation reaction, yields 7.5g of hydrogen, 60g of oxygen and 48.5 g of
carbon. Given that the atomic masses of H, O and C are 1, 16 and 12, respectively. The data agrees with
how many formulae of the following?

Aa) CHsCOOH (B) HCHO Q) CHsO0CH:s (D) CHsCHO

Two elements A and B which form 0.15 moles of A;B and AB5 type compounds. If both A,B and

ABg5 weigh equally, then the atomic weight of A is times of atomic weight of B.

Given below are two statements : one is labelled as Assertion (A) and the other is labelled as Reason
(R).

Assertion (A) : At 10°C, the density of a 5 M solution of KCI [atomic masses of K and Cl are 39 and
355 ¢ mol ! respectively], is X’ g ml~!. The solution is cooled to —-21°C. The molality of the solution
will remain unchanged.

Reason (R) : The molality of a solution does not change with temperature as mass remains unaffected
with temperature.

In the light of the above statements, choose the correct answer from the options given below.

(A) Both (A) and (R) are true and (R) is the correct explanation of (A)

(B) Both (A) and (R) are true but (R) is not the correct explanation of (A)

(C) (A) is true but (R) is false

(D) (A) is false but (R) is true.

A commercially sold conc. HCl is 35% HCI1 by mass. If the density of this commercial acid is 1.46g/mL,
the molarity of this solution is: [Atomic mass : Cl = 35.5 amu, H = 1 amu]
(A) 10.2 M (B) 12.5 M (C) 14.0 M (D) 182 M

The moles of methane required to produce 81g of water after complete combustion is x1072 mol.

[Nearest integer]

CNG is an important transportation fuel. When 100 g CNG is mixed with 208 g oxygen in vehicles, it

leads to the formation of CO, and H,0 and produces large quantity of heat during this combustion,

then the amount of carbon dioxide, produced in grams is . [Nearest integer]
(Assume CNG to be methane)

The number of N atoms in 681 g of C,HgN3Og4 is xx 1021, The value of x is . [Nearest Integer]
(N, = 6.02x1023mol !

1 L aqueous solution of H,SO, contains 0.02 m mol H,SO,. 50% of this solution is diluted with
deionized water to give 1 L solution (A). In solution (A), 0.01 m mol of H,SO, are added. Total m mols
of H,SO, in the final solution is x10° m moles.

Number of grams of bromine that will completely react with 5.0 g of pent-1-ene is x1072 g.
[Atomic mass of Br = 80 g/mol] (Nearest Integer)

The neutralization occurs when 10 mL of 0.1M acid ‘A’ allowed to react with 30 mL of 0.05 M base
M(OH),. The basicity of the acid ‘A’ is . [M is a metal]
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32. A 0.166 g sample of an organic compound was digested with conc. HySO, and then distilled with
NaOH. The ammonia gas evolved was passed through 50.0 mL of 0.5 N H,SO,. The used acid required

30.0 mL of 0.25 N NaOH for complete neutralization. The mass percentage of nitrogen in the organic
compound is

33. If a rocket runs on a fuel (C,5H;() and liquid oxygen, the weight of oxygen required and CO,. released
for every litre of fuel respectively are: [Given : density of the fuel is 0.756 g/mL]
A) 1188 g and 1296 g (B) 2376 g and 2592 g
(0] 2592 g and 2376 g (D) 3429 g and 3142 g
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1.

3+

A proton and a Li®" nucleus are accelerated by the same potential. If A;; and Ap denote the de Broglie

Ny s
wavelengths of Li3* and proton respectively, then the value of K_Ll is xx107L.
P

The value of x is . (Rounded off to the nearest integer)

According to Bohr’s atomic theory :
ZZ
(A) Kinetic energy of electron is x—
n
(B) The product of velocity (v) of electron and principal quantum number (n), ‘vn’ o z2.
ZS
(C) Frequency of revolution of electron in an orbit is x—
n
ZS
(D) Coulombic force of attraction on the electron is o —
n
Choose the most appropriate answer from the options given below :

(A) (A), (C) and (D) only (B) (A) only
(C) (C) only (D) (A) and (D) only

The plots of radial distribution functions for various orbitals of hydrogen atom against ‘7 are given

below:

a)
5 10
HA) —>
3
=5
T_,.z
(B) &
S .
10
(©
10

HA) —>
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12.

(D)

The correct plot for 3s orbital is :

(Y (D) (B) © (©) @A) (D) (B)

Electromagnetic radiation of wavelength 663 nm is just sufficient to ionize the atom of metal A.
The ionization energy of metal A in kJ mol~! is . (Rounded-off to the nearest integer)

[h =6.63x10°* Js, c =3.00x10°ms ™!, N, =6.02x10%°mol ]

The orbital having two radial as well as two angular nodes is :

Aa) 4d (B) 4f (C) 3p (D) 5d

A ball weighing 10g is moving with a velocity of 90 ms~ L. If the uncertainty in its velocity is 5%, then

the uncertainty in its position is x10733m. (Rounded off to the nearest integer)

[Given : h = 6.63 x 10734 Js]
The number of orbitals with n =5 m; =+2 is . (Round off to the Nearest Integer).

Given below are two statements:

Statement-I : Bohr’s theory accounts for the stability and line spectrum of Li* ion.
Statement-II : Bohr's theory was unable to explain the splitting of spectral lines in the presence of a
magnetic field.

In the light of the above statements, choose the most appropriate answer from the options given below:

(A) Both statement-I and statement-II are true

(B) Both statement-I and statement-II are false
(C) Statement-I is false but statement-II is true
(D) Statement-I is true but statement-II is false

A certain orbital has n =4 and m; = -3. The number of radial nodes in this orbital is

(Round off to the Nearest Integer).

When light of wavelength 248 nm falls on a metal of threshold energy 3.0 eV, the de-Broglie wavelength
of emitted electrons is A. (Found off to the Nearest Integer).

[Use: V3 =173, h =6.63x10°%Js, m, =9.1x1031 kg; ¢ =3.0x108 ms™%; 1ev =1.6x107194]

A certain orbital has no angular nodes and two radial nodes. The orbital is:
(Aa) 2p (B) 3s © 3p (D) 2s

Given below are two statements :
Statement-I : Rutherford’s gold foil experiment cannot explain the line spectrum of hydrogen atom.
Statement-II : Bohr’s model of hydrogen atom contradicts Heisenberg’s uncertainly principle.

In the light of the above statements, choose the most appropriate answer from the options given below:

(A) Both statement-I and statement-II is true

(B) Statement-I is false but statement-II is true
(0] Both statement-I and statement-II are false
(D) Statement-I is true but statement-II is false
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If the Thompson model of the atom was correct, then the result of Rutherford’s foil experiment would
have been :

A) All o -particles get bounced back by 180°

(B) a -Particles pass through the gold foil deflected by small angles and with reduced speed

(C) All of the o -particles pass through the gold foil without decrease in speed

(D) a -Particles are deflected over a wide range of angles

A source of monochromatic radiation of wavelength 400 nm provides 1000 J of energy in 10 seconds.

020

When this radiation falls on the surface of sodium, xx1 electrons are ejected per second.

Assume that wavelength 400 nm is sufficient for ejection of electron from the surface of sodium metal.

The value of x is . (Nearest integer) (h = 6.626 x 10734 Js)

An accelerated electron has a speed of 5x 109 ms™! with an uncertainty of 0.02%. The uncertainty in
finding its location while in motion is x x 1072 m. The value of x is . (Nearest integer)
[Use mass of electron= 9.1x 10_31kg, h=6.63x10"% Js, n = 3.14]

The spin only magnetic moments (in BM) for free TiS+, V2" and Sc3* ions res ectively are:
P y g 1Y

(Atomic Number Sc = 21, Ti = 22, V=23)
(A) 0, 3.87,1.73 (B) 1.73, 0, 3.87
(C) 3.87,1.73,0 (D) 1.73,3.87, 0

Number of electrons that Vanadium (Z = 23) has in p-orbitals is equal to

The Azimuthal quantum number for the valence electrons of Ga* ion is

(Atomic number of Ga = 31)

The wavelength of electrons accelerated from rest through a potential difference of 40kV is x x 1072m,

The value of x is . (Nearest integer)

Given : Mass of electron= 9.1x1071 kg

Charge on an electron= 1.6 x 107 19¢

Plank’s constant = 6.63x1075% Js
A 50 watt bulb emits monochromatic red light of wavelength of 795 nm. The number of photons emitted
per second by the bulb is x x 1020, The value of x is :

[Given: h = 6.63 x102% Jsand ¢ = 3.0 x 108ms ]

The value of magnetic quantum number of the outermost electron of Zn* ion is

(Integer answer)

The Eu?"ionis a strong reducing agent in spite of its ground state electronic configuration (outermost):

[Atomic number of Eu = 63]

Aa) 4f’ (B) 417652 (©) 415652 @  af®

Ge(Z = 32) in its ground state electronic configuration has x completely filled orbitals with m, = 0. The
value of x is

The number of photons emitted by a monochromatic (single frequency) infrared range finder of power
1mW and wavelength of 1000nm, in 0.1 second is x x 10'3. The value of x is

(Nearest integer) (h = 6.63 x 10734 Js, ¢ = 3.00 x 108ms_1]
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h
25. The kinetic energy of an electron in the second Bohr orbit of a hydrogen atom is equal to

XIna.O

The value of 10x is . [aO is radius of Bohr’s orbit) (Nearest integer) [Given: n = 3.14 ]

26. A metal surface is exposed to 500 nm radiation. The threshold frequency of the metal for photoelectric

current is 4.3x10'4 Hz. The velocity of ejected electron is x10° ms™1 (Nearest integer)

[Use : h=6.63x10"2%Js, m_ = 9.0x10 "2 1kg]
€

27. Given below are two statements:
Statement I : According to Bohr’s model of an atom, qualitatively the magnitude of velocity of electron

increases with decrease in positive charges on the nucleus as there is no strong hold on the electron by
the nucleus.

Statement II : According to Bohr’s model of an atom, qualitatively the magnitude of velocity of electron
increases with decrease in principal quantum number.

In the light of the above statements, chose the most appropriate answer from the options given below :
(A) Both Statement I and Statement II are true

(B) Statement I is true but Statement II is false

(C) Statement I is false but Statement II is true

(D) Both Statement I and Statement II are false

JEE Advanced 2021
1. Consider a helium (He) atom that absorbs a photon of wavelength 330 nm. The change in the velocity

(in cms™!) of He atom after the photon absorption is

(Assume : Momentum is conserved when photon is absorbed.)

Use : Planck constant= 6.6 x1075% Js, Avogadro number = 6 x 1023 mol~!, Molar mass of He = 4 g mol !
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The minimum uncertainty in the speed of an electron in an one dimensional region of length 2a
(Where ag = Bohr radius 52.9 pm) is kms L.
[Given : Mass of electron = 9.1x 10731 kg, Planck’s constant h = 6.63 x 10734 g

If the wavelength for an electron emitted from H-atom is 3.3 x 107 1%m, then energy absorbed by the

electron in its ground state compared to minimum energy required for its escape from the atom,

is times. (Nearest integer) [Given: h = 6.626 x 10734y s]
Mass of electron = 9.1x 10_31kg

Identify the incorrect statement form the following.

A) A circular path around the nucleus in which an electron moves is proposed as Bohr’s orbit
(B) An orbital is the one electron wave function (y) in an atom

(C) The existence of Bohr’s orbits is supported by hydrogen spectrum.

(D) Atomic orbital is characterised by the quantum numbers n and 1 only.

The spin only magnetic moment of the complex present in Fehling’s reagent is B.M.

(Nearest integer).

The correct decreasing order of energy for the orbital having, following set of quantum numbers:

(A) n=3171=0m=0 (B) n=4,/=0,m=0
(C) n=3171=1m=0 (D) n=3171=2,m-=1
is:

Aa) (D) > (B) > (C) > (A) (B) (B) > (D) > (C) > (A)
© (C) > (B)> (D) > (A) (D) (B) > (C)> (D) > (A)

Given below are two statements. One is labeled as Assertion A and the other is labeled as Reason R.
Assertion A : Energy of 2s orbital of hydrogen atom is greater than that of 2s orbital of lithium.
Reason R : Energies of the orbitals in the same subshell decrease with increase in the atomic number.
In the light of the above statements, choose the correct answer from the options given below:

(A) Both A and R are true and R is the correct explanation of A

(B) Both A and R are true but R is NOT the correct explanation of A

(0] A is true but R is false

(D) A is false but R is true

The wavelength of an electron and a neutron will become equal when the velocity of the electron is x

times the velocity of neutron. The value of x is . (Nearest Integer)

(Mass of electron is 9.1x 10_31kg and mass of neutron is 1.6 x1027 kg)

When the excited electron of a H-atom from n = 5 drops to the ground state, the maximum number of

emission lines observed are

Which of the following sets of quantum numbers is not allowed?

1 1
(A) n=3/(=2m =0,s=+— (B) n=3/(=2my=-2,s=+—
2 2
1 1
(C) n=3/(=3m =-3,s=-— (D) n=3/=0m;=0,s=-—
2 2
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10. Which of the following is the correct plot for the probability density \VZ (1) as a functions of distance ‘r’

of the electron from the nucleus for 2s orbitals?

T T
¥:(r) ¥ (r)
(a) (B)
ey rd S— ry
> s
¥i(r)
(©) (D) w(r)
I II
= > "ul /_\
| / [ e L _}
e : b
11. Which of the following statements are correct?
(a) The electronic configuration of Cr is [Ar] 3d°4s!
(b) The magnetic quantum number may have a negative value
(c) In the ground state of an atom, the orbitals are filled in order of their increasing energies
(d) The total number of nodes are given by n — 2
Choose the most appropriate answer from the options given below:
(A) (@), (c) and (d) only (B) (@) and (b) only
(C) (a) and (c) only (D) (a), (b) and (c) only
12. Consider the following statements:
(a) The principal quantum number 'n' is a positive integer with values of 'n'=1,2, 3, .......
(b) The azimuthal quantum number '/' for a given 'n' (principal quantum number) can have
values as '¢'=0,1 2, ....., n
(c) Magnetic orbital quantum number 'm,' for a particular '/' (azimuthal quantum number) has
(2¢+1) values.
(d) +1/2 are the two possible orientations of electron spin.
(e) For ¢ =5, there will be a total of 9 orbital
Which of the above statements are correct?
(a) (). (b) and (c) (B) (@). (¢). (d) and (e)
© (). (¢) and (d) (D) (@). (b). (c) and (d)
13. If the work function of a metal is 6.63x10719J, the maximum wavelength of the photon required to
remove a photoelectron from the metal is nm. (Nearest integer)

[Given : h = 6.63x10 2% Js and c=3x108ms!]
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14. Consider the following set of quantum numbers.
n l m;
Aa) 3 3 -3
(B) 3 2 -2
(C) 2 1 +1
(D) 2 2 +2

The number of correct sets of quantum numbers is

15. In the uncertainty in velocity and position of a minute particle in space are, 2.4x10726(ms™!) and
1074(m) respectively. The mass of the particle in g is . (Nearest integer)

[Given : h = 6.626 x10 3% Js]

16. If the radius of the 3™ Bohr’s orbit of hydrogen atom is r3 and the radius of 4™ Bohr’s orbit is 4. Then:

@) 2 ®) - © > ) -
r, =—T r, =—r. r, =—T. r, =—Tr.
4 16 3 4 9 3 4 4 3 4 3 3
17. The number of radial and angular nodes in 4d orbital are, respectively:
(A) 1 and 2 (B) 3 and 2 (C) 1 and O (D) 2 and 1
18. The longest wavelength of light that can be used for the ionization of lithium atom (Li) in its ground
state is xx10~®m. The value of x is . (Nearest integer)

[Given : Energy of the electron in the first shell of the hydrogen atom is ~2.2x107187;

h = 6.63x10°%Js and ¢ = 3><108ms_1]

19. The pair, in which ions are isoelectronic with AT s:
A) Br~ and Be?* (B) Cl” and Li* () S2" and K* (D) 02~ and Mg2*
20. The metal ion (in gaseous state) with lowest spin-only magnetic moment value is:
A) v2+ (B) NiZ* © cr2* @)  Fe2t
21. The minimum energy that must be possessed by photons in order to produce the photoelectric effect

with platinum metal is:

[Given: The threshold frequency of platinum is 1.3 x 105! and h = 6.6x107*Js ]

A) 3.21x1071J  (B) 6.24x10716J (Q) 8.58x1071%9) (D)  9.76x10720J
22. Consider the following pairs of electrons.
1 1
(A) (a) n=3 l=1Lm=1mg=+— (b) n=31=2,m =1mg=+—
2 2
1 1
(B) (a) n=31l=1lm;=-2 mg=-— (b) n=31=2,m =-1,mg=-—
2 2
1 1
(C) (a) n=4,1=2,m; =2, my =+— (b) n=31=2m =2 mg=+—
2 2
The pairs of electrons present in degenerate orbitals is/are:
(Y Only (A) (B) Only (B) (©) Only (C) (D) (Bland(C)
23. The energy of one mole of photons of radiation of wavelength 300 nm is:
[Given : h = 6.63x1073%Js, N, =6.02x10%%mol™}, ¢ =3x108ms™1]
@A) 235 kJ mol™!  (B) 325 kJ mol™! () 399 kJmol”! (D) 435 kJ mol™!
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1. Consider the elements Mg, Al, S, P and Si, the correct increasing order of their first ionization enthalpy
is :
A) Al<Mg<Si<S<P (B) Mg<Al<Si<S<P
(C) Al<Mg<S<Si<P (D) Mg<Al<Si<P<S
2. Match List-I with List-II.
List-I List-II
Electronic configuration of element AH in kJ mol !
(@ | 1s?2s? @ |so1
(b) | 1s22s22p* @i | 899
(¢) | 1s22s22p° (iii) | 1314
(@) | 1s?2s22p! (iv) | 1402
Choose the most appropriate answer from the options given below :
Aa) (@) — (i), (b) — (iii), (c) = (iv), (d) > @)  (B) (@) - @), (b) — (i), (c) — (iv), (d) — (ii)
© (@) = (@), (b) = (iv), (c) — (iii), (d) — (i) (D) (@) - (iv), (b) - (i), (c) — (id), (d) — (iii)
3. The characteristics of elements X, Y and Z with atomic numbers, respectively, 33, 53 and 83 are :
(A) X and Y are metalloids and Z is a metal.
(B) X and Y are non-metals and Y is a metalloid.
(0] X is a metalloid, Y is a non-metal and Z is a metal.

(D) X, Y and Z are metals.

4. Identify the elements X and Y using the ionisation energy values given below:
Ionization energy (kJ/mol)
1st 2nd

X 495 4563

Y 731 1450

A X=Mg:Y=F (B) X =Mg:Y =Na

(©) X=F;Y=Mg (D) X =Na;Y =Mg
5. The first ionization energy of magnesium is smaller as compared to that of elements X and Y, but higher

than that of Z. The elements X, Y and Z, respectively, are :

(A) Chlorine, lithium and sodium (B) Argon, chlorine and sodium
(C) Argon, lithium and sodium (D) Neon, sodium and chlorine
6. The absolute value of the electron gain enthalpy of halogens satisfies :
(A) F>Cl>Br>1 (B) Cl>F >Br>1I (C) I>Br>Cl>F (D) Cl>Br>F >I
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10.

11.

12.

13.

14.

15.

The set of elements that differ in mutual relationship from those of the other sets is :
(A) Be - Al (B) Li-Na (C) B-Si (D) Li—- Mg

The ionic radius of Na* ion is 1.02 A. The ionic radii (in A) of Mg2* and AI3*, respectively, are :
A) 0.85and 0.99 (B) 1.05and 0.99 (C) 0.72 and 0.54 (D) 0.68 and 0.72
The Correct order of first ionization enthalpy is :

(A) Mg<S<Al<P (B) Mg<Al<P<S (C) Al<Mg<S<P (D) Mg< Al<S<P
The ionic radii of K*, Na*, A1>* and Mg?" are in the order :

(A) K* < AIPT < Mg2+ <Na* (B) APt < Mg2+ <K't <Nat

(C) Nat <K't < Mg2+ < AIP* (D) APt < Mg2+ <Nat <K*

The ionic radii of F~ and 02~ respectively are 1.33 A and 1.4 A, while the covalent radius of N is 0.74A.
The correct statement for the ionic radius of N°~ from the following is :

(A) It is bigger than F~ and N, but smaller than of 02~

(B) It is smaller than F~ and N

(0] It is bigger than 02~ and F~

(D) It is smaller than, 02~ and F~, but bigger than of N

Which one of the following statements for D.I. Mendeleeff, is incorrect?
A) He authored the textbook — Principles of Chemistry

(B) He invented accurate barometer
(C) At the time, he proposed Periodic Table of elements structure of atom was known
(D) Element with atomic number 101 is named after him

Outermost electronic configuration of a group 13 element, E, is 452, 4p1. The electronic configuration

of an element of p-block period-five placed diagonally to element, E is :

(A) [Kr] 3d'© 452 4p? (B) [Xe] 5d!0 6s2 6p?
©) [Ar] 3d!0 452 4p2 (D) [Kr] 4d'© 552 5p2

Given below are two statements: one is labelled as Assertion (A) and the other is labelled as Reason
(R).

Assertion (A) : Metallic character decreases and non-metallic character increases on moving from left to
right in a period.

Reason (R): It is due to increase in ionization enthalpy and decrease in electron gain enthalpy, when
one moves from left to right in a period.

In the light of the above statements, choose the most appropriate answer from the options given below:
(A) (A) is false but (R) is true

(B) (A) is true but (R) is false

(C) Both (A) and (R) are correct but (R) is not the correct explanation of (A)

(D) Both (A) and (R) are correct and (R) is the correct explanation of (A)

The correct order of ionic radii for the ions, PS_, SZ_, Ca2+, K", Cl” is:
(A) K" >cCa2*>pP3 >s2 >ca (B) p3->s2 >l > Cca?t s K

(C) Cl™ >s2” >p3 > ca?t > K* (D) p3->s2 >l >K*' > caZt
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1.

1.80 g of solute A was dissolved in 62.5 cm?® of ethanol and freezing point of the solution was found to be

155.1 K. The molar mass of solute A is g mol L.

[Given: Freezing point of ethanol is 156.0 K. Density of ethanol is 0.80gcm_3. Freezing point

depression constant of ethanol is 2.00 K kg mol 1]

The first ionization enthalpy of Na, Mg an Si, respectively, are: 496, 737 and 786 kJ mol™. The first
ionization enthalpy (kJ mol™) of Al is:
A) 487 (B) 768 (9] 577 (D) 856

The correct decreasing order of metallic character is:
(A) Na>Mg>Be > Si>P (B) P> Si> Be > Mg > Na
(C) Si> P> Be > Na > Mg (D) Be >Na>Mg> Si>P

Outermost electronic configurations of four elements A, B, C, D are given below.
(A) 3s2 (B) 3s23p! (C) 3s23p° (D) 3s23p*

The correct order of first ionization enthalpy for them is:

(A) (A)<(B) <(C)<(D) (B) B)<(A) < (D)< (C)

© (B)< (D)< (A)<(C) (D) (B) <(A) <(C)< (D)

The incorrect statement is:

(A) The first ionization enthalpy of K is less than that of Na and Li

(B) Xe does not have the lowest first ionization enthalpy in its group

(C) The first ionization enthalpy of element with atomic number 37 is lower than that of the element
with atomic number 38

(D) The first ionization enthalpy of Ga is higher than that of the d-block element with atomic

number 30
The metal that has very low melting point and its periodic position is closer to a metalloid is:
(A) Al (B) Ga (C) Se (D) In
Given two statements below:
Statement I: In Cl, molecule the covalent radius is double of the atomic radius of chlorine.

Statement II : Radius of anionic species is always greater than their parent atomic radius.

Choose the most appropriate answer from options given below:

(A) Both Statement I and Statement II are correct

(B) Both Statement I and Statement II are incorrect
(C) Statement I is correct but Statement II is incorrect
(D) Statement I is incorrect but Statement II is correct

The first ionization enthalpies of Be, B, N and O follow the order.
(A) O<N<B«<Be (B) Be<B<N<O
(C) B<Be<N<O (D) B<Be<O«<N

The IUPAC nomenclature of an element with electronic configuration [Rn]5f 14641742 is:

(A) Unnilbium (B) Unnilunium (C) Unnilquadium (D) Unniltrium
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10. Given below are two statements. One is labelled as Assertion A and the other is labelled as Reason R.
Assertion A: The first ionization enthalpy for oxygen is lower than that of nitrogen.
Reason R: The four electrons in 2p orbitals of oxygen experience more electron-electron repulsion.
In the light of the above statements, choose the correct answer from the options given below:
(A) Both A and R are correct and R is the correct explanation of A
(B) Both A and R are correct but R is NOT the correct explanation of A

(C) A is correct but R is not correct
(D) A is not correct but R is correct
11. The electronic configuration of Pt (atomic number 78) is:
a) [Xel4f145d%6s! (B) [Kr]4f'45410
© [Xe]4f145410 @)  [Xel4f!*5d86s2

12. Element "E" belongs to the period 4 and group 16 of the periodic table. The valance shell electron

configuration of the element, which is just above "E" in the group is:

A) 252, 3p* (B) 3d10, 452, 4p*
(©) 4d'0, 552, 5p* (D) 252, 2p*
13. The correct order of increasing ionic radii is:
(A) Mg2+ <Nat <F~ <02 <N3- (B) N3~ <02 <F <Na't < Mg2+
(C) F <Na* <02 < Mg2+ <N3- (D) Nat <F < Mg2+ <02~ <N3-

14. Match List-I with List-II

List-I List -II
(A) Concentration of gold ore (14] Aniline
(B) Leaching of alumina (ii) NaOH
(C) Froth stabilizer (iii) SO,
(D) Blister copper (v) NaCN

Choose the correct answer from the options given below.
(a) A)-av), (B)-(1D, (O)-(D. (D)-)  (B) (A)-(IV), (B)-(D), (C)-@), (D)-(I1I)
© (A)-(1D, (B)-11), (O)-O. (D)-aV) (D) (A)-(1D, (B)-(IV), (C)-(1D), (D)-I)

15. The correct order of electron gain enthalpies of Cl, F, Te and Po is:
(A) F < Cl < Te < Po (B) Po<Te <F<Cl
(C) Te<Po<Cl<F (D) Cl< F<Te<Po

16. Given below are the oxides NayO, AsyOg, NyO, NO and Cl,0,. Number of amphoteric oxides is:
A) 0] (B) 1 (©) 2 (D) 3

17. Metals generally melt at very high temperature. Amongst the following, the metal with the highest
melting point will be:
(A) Hg (B) Ag (C) Ga (D) Cs

Archive | JEE Main & Advanced | Page 4 Class - XI | Periodic Properties



Vidyamandir Classes: Innovating For Your Success

VMC &asens

IIT JEE | MEDICAL | FOUNDATION

Archive - JEE Main & Advanced

Chemical Bonding-l & Il Class - XI | Chemistry

JEE Main 2021

1. Which of the following are isostructural pairs ?
A. SOZ~ and Cro%~ B. SiCl, and TiCl,
C. NH5; and NOg D. BClg and BrClg

(A) Band Conly (B) Aand Bonly (C) Cand Donly (D) A and C only

2. The correct shape and I-I-I bond angles respectively in I3 ion are :

(A) T - shaped ; 180° and 90° (B) Trigonal planar ; 120°
(C) Distorted trigonal planar ; 135° and 90° (D) Linear ; 180°

3. According to molecular orbital theory, the species among the following that does not exist is :
Aa) Be, (B) He, © 03~ (D)  Hej
4. Which among the following species has unequal bond lengths?
A) SiF, (B) SF, (©) BF, (D) XeF,
5. Given below are two statements : one is labeled as Assertion A and the other is labelled as Reason R.

Assertion A: Dipole-dipole interactions are the only non-covalent interactions, resulting in hydrogen
bond formation.

Assertion R: Fluorine is the most electronegative element and hydrogen bonds in HF are
symmetrical.

In the light of the above statements, choose the most appropriate answer from the options given below:
(A) Both A and R true but R is NOT the correct explanation of A

(B) Both A and R are true and R is the correct explanation of A

(C) A is false but R is true

(D) A is true but R is false

6. Match List-I with List-II
List-I List-II
(Molecules) (Bond order)
(a) Ne, @) 1
B N, G) 2
(c) F, (i O
(@ 0,y (iv) 3
Choose the correct answer from the options given below :
(Y (@) — (i), (0) > (@), (c) > (iv), (d) — (iii) (B) (@) — (@), (b) — (i), () - (iti), (d) > (iv)
(©) (@) — (i), (b) - (iii), (¢) - (i), (d) > (iv) (D) (@) — (iii), (b) - (iv), (c) - (i), (d) — (i)
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10.

11.

12.

13.

14.

15.

16.

17.

In the following molecule,

H.C
\ b =
#£ N
H H

Hybridisation of carbon a, b and c respectively are :
(1) sp3, Sp, sp (2) spS, sp, sp2 (3) sp3, sp2 , sp 4) sp3, spz, sp2
The number of species below that have two lone pairs of electrons in their central atom is

SF,. BF}. CIF;5, AsF5, PClg, BrFg, XeF,, SFq

A central atom in a molecule has two lone pair of electrons and forms three single bonds. The shape of
this molecule is:
(A) T-shaped (B) planar triangular

(0] see-saw (D) trigonal pyramidal

AX is a covalent diatomic molecule where A and X are second row elements of periodic table. Based on
Molecular orbital theory, the bond order of AX is 2.5. The total number of electrons in AX is
(Round off to the Nearest Integer).

Amongst the following, the linear species is :

@a L0 (B)  NO, © Oy D N3

The difference between bonds order of CO and NO™ is % where x =
(Round off to the Nearest Integer)
The total number of electrons is all bonding molecular orbitals of O%_ is
(Round off to the nearest Integer).
The number of sigma bonds in HzC - (ll =CH-C=C-H is
H
In the following the correct bond order sequence is:
&) 05 >0,>0;>03" (B) 03 >05>05>0,
© 0} >0, >03" >0, (D) 0,>0;>02 >0}
Identify the species having one n bond and maximum number of canonical forms from the following :

@& SO, (B)  SO4 © o, (@  coi-

Match List-I with List-II :

List-I (Species) List-II (Hybrid Orbitals)
(a) SF, @) sp>d?
) IF; @  a%sp®
(c) NO3 (iii) sp°d
(@ NH} (iv) sp°
(v) Ssp

(a) (@) - (i), (b) - (). (¢) - (v). (d) - (V) (B) (@) — (v), (b) — (iii), (c) - (ii), (d) - (v)
© (@) = (@), (b) — (i), (c) - (v). (d) — (iii) (D) (@) — (i), (b) - @, (©) - (¥), () - (V)
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18. The number of lone pair of electrons on the central I atom in I3 is

19. The hybridizations of the atomic orbitals of nitrogen in NO,, NOJZr and NHZ respectively are :

A) sp, sp2 and sp3 (C) sp2 , sp and sp3
(C) spS, sp2 and sp (D) spS, sp and sp2
20. Which one of the following species doesn’t have a magnetic moment of 1.73 BM, (spin only value) ?
Aa) Cul (B) 0, (©) [Cu(NH3),ICl, (D) (03
21. The spin-only magnetic moment value of BJZ' speciesis _ x 1072BM. (Given : \/g =1.73]
22. According to molecular orbital theory, the number of unpaired electron(s) O%_ is
23. The number of species having non-pyramidal shape among the following is
A& S04 (B)  NO3 ©  PCl (@  coi-
24. Match List-I with List-II :
List-I List-II
(Species) (No. of lone pairs of electrons on the central atom)
(a) | XeFy @ |o
(b) | XeOgFy ) |1
(c) | XeOgFy (i) |2
(d) | XeFy (iv) |3

Choose the most appropriate answer from the options given below :
Aa) @ - (@), () - (i), (¢) - @), (d) - (iii) (B) (@) - @ii), (b) - (i), (¢) - (), (d) - (@)
© @) - (ii), (b) - (iv), (c) - (i), (d) - @) (D) @ - (@), ) - @), (c) - (i), (d) - (iii)

25. The interaction energy of London forces between two particles is proportional to r*, where r is the

distance between the particles. The value of x is:

(A) -6 (B) -3 © 3 (D) 6
26. The bond order and magnetic behaviour of O, ion are, respectively :
(A) 1.5 and paramagnetic (B) 1 and paramagnetic
(C) 2 and diamagnetic (D) 1.5 and diamagnetic
27. ABg is an interhalogen T-shaped molecule. The number of lone pairs of electrons on A is

(Integer answer)
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1. Number of lone pairs of electrons in the central atom of SCl,, O3, CIF3 and SFg, respectively, are:

(A) 0,1,2,and 2 (B) 2,1,2and O (C) 1,2,2and O (D) 2,1,0and 2

2. Which of the following pair of molecules contain odd electron molecule and an expanded octet molecule?
(A) BClz and SFg (B) NO and H,SO,
(C) SFg and HySO,4 (D) BClz and NO

3. Given below are two statements: One is labelled as Assertion A and the other is labelled as Reason R

Assertion A : Zero orbital overlap is an out of phase overlap

Reason R: It results due to different orientation/direction of approach of orbitals.

In the light of the above statements, choose the correct answer from the options given below
(A) Both A and R are true and R is the correct explanation of A

(B) Both A and R are true but R is NOT the correct explanation of A

(C) A is true but R is false

(D) A is false but R is true

4. The number of interhalogens from the following having square pyramidal structure is
CIF;, IF;, BrFy, BrFy, I,Clg, IF5, CIF, CIFg

5. The number of paramagnetic species among the following is
B,, Liy, Cy, C5, 027, O5 and He}

6. The number of molecule(s) or ion (s) from the following having non-planar structure is
NOj, HyOy, BFg, PClg, XeF,, SF,, XeOg, PH}, SOg, [ AIOH), |

7. An element A of group 1 shows similarity to an element B belonging to group 2. If A has maximum

hydration enthalpy in group 1 then B is:

A) Mg (B) Be (C) Ca (D) Sr
8. Match List -I and List-II
List-I List-1I
(A) | YMO=VYaA VB m Dipole moment
(B) p=Qgxr (I) | Bonding molecular orbital
Ny - N, . . ;
(9] 5 (III) | Anti-bonding molecular orbital
(D) | YMO = VA VB (IV) | Bond order
Choose the correct answer from the options given below:
(Y (A)- (D, (B)-(D), (C)-(1V), (D) - (III) (B) (A) - (D), (B) - (1V), (C) - (1), (D) - (II)
(©) (A) - (D), (B) - (D), (C)-(1V), (D) - (II) (D) (A) - (D), (B) - (1V), (C) - (1D, (D) -(0)
9. According to MO theory, number of species/ions from the following having identical bond order

is
CN~, NO*, 0,, 05, 03+
10. Arrange the following in increasing order of their covalent character.
A. CaF, B. CaCl,, C. CaBr, D. Cal,

Choose the correct answer from the options given below:
(A) B<A<C<D (B) A<B<C<D (C) A<B<D<C (D) A<C<B«<D
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11. Match List-I with List-II.

List-I (Compound) List-II (Shape)
Aa) BrFy (1] bent
(B) [CrFg 13- (I square pyramidal
(0] O3 (I11) trigonal bipyramidal
(D) PClg (v) octahedral
Choose the correct answer from the options given below:
(A) (A)-@, (B)-(1D, (C)-111), (D) -(1V) (B) (A)-@1v), (B) - (1D, (C) -1, (D))
© (A)-{1D), (B) - (1V), (C) - (D), (D) - 1I) (D) (A)-{11), (B) -1V), (C) -1, (D))
12. The sum of number of lone pairs of electrons present on the central atoms of XeO5, XeOF, and XeFg,

is

13. Match List-I with List-II.

List-I (molecule) List-II (hybridization; shape)
(A) | XeOg (D | sp°d; linear
(B) | XeFy (I Sp3; pyramidal
(C) XeOF, (I1I1) Spsds; distorted octahedral
(D) | XeFg (av) | sp3d?; square pyramidal
Choose the correct answer from the options given below:
(A) A-1I, B-I, C-1V, D-III (B) A-II, B-1V, C-III, D-I
(C) A-1V, B-II, C-III, D-I (D) A-1V, B-II, C-1, D-II
14. The number of sp3 hybridized carbons in an acyclic neutral compound with molecular formula C,HgN
is
15. Among the following species No, NJZ’, Ny, N%_, O,, OJZ’, O,, O%_. The number of species showing

diamagnetism is

16. The geometry around boron in the product ‘B’ formed from the following reaction is:
450K
BFg + N\aH——— A + NaF
A+NMeg —> B
(A) Trigonal planar (B) Tetrahedral (C) Pyramidal (D) Square planar
17. Number of lone pair(s) of electrons on central atom and the shape of BrF; molecule respectively, are:
(A) 0, triangle planar (B) 1, pyramidal
(C) 2, bent T-shape (D) 1, bent T-shape
18. Consider the species CHy, NHZ and BH,. Choose the correct option with respect to the there species.
(A) They are isoelectronic and only two have tetrahedral structures
(B) They are isoelectronic and all have tetrahedral structures
(C) Only two are isoelectronic and all have tetrahedral structures
(D) Only two are isoelectronic and only two have tetrahedral structures
19. Arrange the following in the decreasing order of their covalent character:
A. LiCl B. NacCl C. KCl D. CsCl
Choose the most appropriate answer from the options given below:
Aa) A > (C) > (B)> (D) (B) (B) > @A) > (C) > (D)
€ A > B)>(C) > (D) (D) A > B> (D> (©)
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20. In the structure of SF,, the lone pair of electrons on S is in.
A) equatorial position and there are two lone pair-bond pair repulsions at 90°
(B) equatorial position and there are three lone pair-bond pair repulsions at 90°
(C) axial position and there are three lone pair — bond pair repulsion at 90°
(D) axial position and there are two lone pair — bond pair repulsion at 90°

21. The hybridization of P exhibited in PFy is sp*dY. The value of y is

22. The correct order of increasing intermolecular hydrogen bond strength is:
(A) HCN < HyO < NHg (B) HCN < CH, < NH4
(C) CH, <HCN < NHg4 (D) CH, < NHg < HCN

23. Based upon VSEPR theory, match the shape (geometry) of the molecules in List-I with the molecules in

List -II and select the most appropriate option.

List - (Shape) List-II (Molecules)
(&)  T-shaped ] XeF,
(B)  Trigonal planar @  SF,
(C)  Square planar I  CIF,
(D)  See-saw (IV)  BF,
(Y A)-0, (B)-1D, (O)-011), (D)-IV) (B) (A)-(1D, (B)-IV), (O)-1), (D)-(ID
(©) (A)-a1D, (B)-1V), (O)-11), (D)-D (D) (A)-av), (B)-(1D, (©)-1), (D)-(1D
24.  Consider the ions/molecule O}, Oy, Oy, O3~. For increasing bond order the correct option is:
A) 02~ <0, <0, <05 (B) 0,5 <03 <0, <05
© 0,5 <03~ <0b <0, (D) 0;<0;<03 <0,

25. Amongst SF,, XeF,, CF, and H,O, the number of species with two lone pairs of electrons is

26. Bonding in which of the following diatomic molecule(s) become(s) stronger, on the basis of MO Theory,

by removal of an electron?

A) NO (B) Ns (0] Oq (D) Ca
Choose the most appropriate answer from the options given below:

Aa) (A). (B), (C) only (B) (B), (C), (E) only

€ (&), (C) only (D) (D) only

27. Amongst BeF,, BF5, H,O, NHg, CCl, and HCl, the number of molecules with non-zero net dipole

moment is

28. Identify the correct statement for BoHg, from those given below.
(A) In ByHg, all B-H bonds are equivalent.
(B) In ByHg there are four 3-centre-2-electron bonds.
(C) ByHg is a Lewis acid.
(D) ByHg can be synthesized from both BF; and NaBH,.
(E) ByHg is a planar molecule.

Choose the most appropriate answer from the options given below:
(A) (A) and (E) only (B) (B), (C) and (E) only
(C) (C) and (D) only (D) (C) and (E) only
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29. The correct order of bond orders of C%_, N%_ and O%_ is, respectively:
@A) C3™ <N3 <03~ (B) 03~ <N3~ <C3-
© 2 <0l <N D N2 <2 <c2

JEE Advanced 2022

1. 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) n orbital has one node in the plane which is perpendicular to the molecular axis and goes
through the center of the molecule

(D) n* orbital has one node in the xy-plane containing the molecular axis
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1.

The formula of a gaseous hydrocarbon whch requires 6 times of its own volume of O, for complete

oxidation and produces 4 times its own volume of CO, is CXHy. The value of y is

The volume occupied by 4.75 g of acetylene gas at 50°C and 740 mm Hg pressure is L.
(Rounded off to the nearest integer) [Given R = 0.0826 L atm K1 mol_I]

A car tyre is filled with nitrogen gas at 35 psi at 27°C. It will burst if pressure exceeds 40 psi.

The temperature in °C at which the car tyre will burst is . (Rounded-off to the nearest integer)

0Z xb
A certain gas obeys P(V, —b) = RT. The value of (a—PJ is E The value of x is

(Integer Answer) (Z : compressibility factor)

The pressure exerted by a non-reactive gaseous mixture of 6.4 g of methane and 8.8 g of carbon dioxide
in a 10 L vessel at 27°C is kPa. (Round off to the Nearest Integer).

[Assume gases are ideal, R = 8.314Jmol !, Atomic mass: C:12.0u, H: 1.0 u, O : 16.0 u]

The number of chlorine atoms in 20 mL of chlorine gas at STP is 1021,

(Round off to the Nearest Integer)

[Assume chlorine is an ideal gas at STP R = 0.083 L bar mol 1K1, N, =6.023x 1023]

250,(g) +0q(g) —> 2505(g)

The above reaction is carried out in a vessel starting with partial pressures PSO2 = 250m bar,
PO2 =750m bar and PSO3 = 0m bar. When the reaction is complete, the total pressure in the reaction

vessel is m bar. (Round off to the Nearest Integer).

An LPG cylinder contains gas at a pressure of 300 kPa at 27°C. The cylinder can withstand the pressure

of 1.2x10%Pa. The room in which the cylinder is kept catches fire. The minimum temperature at which

the bursting of cylinder will take place is °C. (Nearest integer)

Given below are two statements. One is labeled as Assertion A and the other is labelled as Reason R.
Assertion A : Sharp glass edge becomes smooth on heating it upto its melting point.

Reason R : The viscosity of glass decrease on melting.

Choose the most appropriate answer from the options given below.

(A) Both A and R are true but R is NOT the correct explanation of A.

(B) Both A and R are true but R is correct explanation of A

(C) Ais true but R is false.

(D) A is false but R is true.
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10.

11.

12.

13.

100g of propane is completely reacted with 1000g of oxygen. The mole fraction of carbon dioxide in the

resulting mixture is x x 1072, The value of x is . (Nearest integer)
[Atomic weight : H=1.008 ; C = 12.00 ; O = 16.00]

An empty LPG cylinder weights 14.8kg. When full, it weights 29.0kg and shows a pressure of
3.27atm. In the course of use at ambient temperature, the mass of the cylinder is reduced to 23.0kg.

The final pressure inside the cylinder is atm. (Assume LPG to be an ideal gas)

Which one of the following is the correct PV vs P plot at constant temperature for an ideal gas?

(P and V stand for pressure and volume of the gas respectively)

(a) PV (B) Py k

P P
© PV o V\
P P
anZ
The unit of the van der Waals gas equation parameter ‘a’ in P+—2 (V-nb) =nRT is:
Vv
(A) dm3 mol™} (B) kg ms ! (C) kg ms 2 (D) atm dm® mol 2
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1.

10.

For a real gas at 25°C temperature and high pressure (99 bar) the value of compressibility factor is 2, so
the value of Vander Waal’s constant ‘b’ should be %10 2L mol L. (Nearest integer)

[Given : R = 0.083L bar K1 mol_ll

A 10 g mixture of hydrogen and helium is contained in a vessel of capacity 0.0125 m?® at 6 bar and
27°C. The mass of helium in the mixture is g. (Nearest integer)

[Given : R = 8.3J K1 mol_ll [Atomic masses of H and He are 1u and 4u, respectively]

A mixture of hydrogen and oxygen contains 40% hydrogen by mass when the pressure is 2.2 bar. The

partial pressure of hydrogen is bar. (Nearest Integer)

A selected flask with a capacity of 2dm® contains 11 g of propane gas. The flask is so weak that it will

burst if the pressure becomes 2 MPa. The minimum temperature at which the flask will burst

is °C. (Nearest integer)

[Given : R = 8.3 JK ' mol™ , Atomic masses of C and H are 12u and 1u, respectively]

[Assume that propane behaves as an ideal gas]
Geraniol, a volatile organic compound, is a component of rose oil. The density of the vapour is

0.46 gL_1 at 257°C and 100 mm Hg. The molar mass of geraniol is g mol L.
(Nearest Integer) [Given : R = 0.082 L atm K mol™]

100 g of an ideal gas is kept in a cylinder of 4.16 L volume at 27°C under 1.5 bar pressure. The molar

mass of the gas is gmol_l. (Nearest integer) [Given : R = 0.083L bar K1 mol_I]

Which amongst the given plots is the correct plot for pressure (p) vs density (d) for an ideal gas?

P

d (g em™)

d (g em?) d (g cm™)

d (g em™) .
Aa) (B) © (D)

An evacuated glass vessel weighs 40.0 g when empty, 135.0 g when filled with a liquid of density
0.95mL™! and 40.5 g when filled with an ideal gas at 0.82 atm at 250 K. The molar mass of the gas in
gmol_1 is: [Given : R = 0.082L atm K1 mol_I]

A) 35 (B) 50 (©) 75 (D) 125

A rigid nitrogen tank stored inside a laboratory has a pressure of 30 atm at 06:00 am when the
temperature is 27°C. At 03:00 pm, when the temperature is 45°C, the pressure in the tank will

be atm. (Nearest integer)
At 300 K, a sample of 3.0 g of gas A occupies the same volume as 0.2 g of hydrogen at 200 K at the

same pressure. The molar mass of gas A is gmol_l. Assume that the behavior of gases as

ideal. (Nearest integer) [Given : The molar mass of hydrogen (H,) gas is 2.0g mol 1]
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1.

The ionization enthalpy of Na® formation from Na(g) is 495.8 kJ mol_l, while the electron gain
enthalpy of Br is —-325 kJ mol_l(g]. Given the lattice enthalpy of NaBr is —728 kJ mol~!. The energy
for the formation of NaBr ionic solid is (-) %1071 kJ mol™L.

The reaction of cyanamide, NH,CN(s) with oxygen was run in a bomb calorimeter and AU was found

to be —742.24 kJ mol~!. The magnitude of AHygg for the reaction.

3
NH,CN(s) + Eoz(g] — Ny (g) + CO,(g) + HyO(4) is kJ. (Rounded-off to the nearest integer)

The average S-F bond energy in kJ mol~! of SFg is . (Rounded off to the nearest integer)

[Given ; The values of standard enthalpy of formation of SFg(g), S(g) and F(g) are -1100, 0.275 and

80 kJ mol ! respectively]

The standard enthalpies of Al;O3 and CaO are -1675 kJ mol™! and -635 kJ mol ™! respectively.

For the reaction 3CaO +2Al —— 3Ca +Al,0O5 the standard reaction enthalpy A H° = kd.
(Round off to the Nearest Integer)

For the reaction CoHg—— C5H, +Hy the reaction enthalpy A H = kJ mol L.
(Round off to the Nearest Integer)

[Given: Bond enthalpies in kJ mol 1:C-C:347,C=C:611,C-H:414, H-H: 436]

When 400mL of 0.2 M H,SO, solution is mixed with 600mL of 0.1 M NaOH solution, the increase
in temperature of the final solution is x1072 K. (Round off to the Nearest Integer)

[Use : H'(aq)+OH (aq) ——> Hy0: AYH = -57.1 kJ mol™}, Specific heat of Hy,0 =4.18 JK! g_l,

Density of H,O =1.0g cm ™3, Assume no change in volume of solution on mixing.]

At 298 K, the enthalpy of fusion of a solid (X) is 2.8kJmol ! and the enthalpy of vaporization of the

liquid (X) is 98.2kJmol ™! . The enthalpy of sublimation of the substance (X) in kJ mol !is

(In Nearest Integer)
A home owner uses 4.00x10°m?® of methane (CH,) gas, (assume CH, is an ideal gas) in a year to

heat his home. Under the pressure of 1.0 atm and 300 K, mass of gas used isx x 10° g. The value of x

is . (Nearest integer) (Given R = 0.083L atm K1 mol_l)
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10.

11.

12.

13.

At 298.2K the relationship between enthalpy of bond dissociation (in kJ mol 1) for hydrogen (Ey;) and
its isotope, deuterium (Ep). is best described by :

1
(A) Ey=Ep-7.5 (B) Ey = 2Ep (&) Ey = EED (D) Ey =Ep

If the standard molar enthalpy change for combustion of graphite powder is —2.48 x 102 kJ mol~!, the

amount of heat generated on combustion of 1g of graphite powder is kJ. (Nearest integer)

According to the following figure, the magnitude of the enthalpy change of the reaction

A+B——M+N in kJ mol™! is equal to . (Integer Answer)
x=20k] mol !
y=45kJ mol 1
T 1,r z=15k] mol 1
& | M+N
e
£ p
k'

W

Reaction Coordinate

Data given for the following reaction is as follows :

FeO(s) + C(graphite) —— Fe(s)+ CO(g)

Substance A¢HO (kJ mol_l) AS°(J mol ! K_l]
FeO(s) -266.3 57.49
C(graphite) 0 5.74
Fe(s) 0 27.28
CO(g) -110.5 197.6

The minimum temperature in K at which the reaction becomes spontaneous is

(Integer answer)

The Born-Haber cycle for KCl is evaluated with the following data :

AfHO forKCl = - 436.7 kJmol_l; AsubHo forK = 89.2kJ mol_l;

A H® forK = 419.0kJ mol_l; A H® for Cl(g) = -348.6kJ mol_l;

ionization electron gain

ApongH® for Cly =243.0kJ mol ™!

The magnitude of lattice enthalpy of KCl in kJ mol ! is . (Nearest integer)
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JEE Main 2022
1. C(s) + Oq(g) —» CO,y(g) + 400kJ
C(s) +%Oz(g] — CO(g)+100kJ

When coal of purity 60% is allowed to burn in presence of insufficient oxygen, 60% of carbon is

converted into 'CO' and the remaining is converted into 'CO, '. The heat generated when 0.6kg of coal

is burnt is .
(Aa) 1600 kJ (B) 3200 kJ ©) 4400 kJ (D) 6600 kJ
2. Among the following the number of state variables is

Internal energy (U)
Volume (V)

Heat (q)

Enthalpy (H)

3. For the reaction.

HyFy(g) —> Hy(g) + Fy(g)
AU = -59.6 kJmol ! at 27°C.
The enthalpy change for the above reaction is (-) kJ mol 1. (Nearest integer)

Given : R = 8.314JK 1 mol!

4. 2.4g coal is burnt in a bomb calorimeter in excess of oxygen at 298 K and 1 atm pressure. The

temperature of the calorimeter rises from 298K to 300K. The enthalpy change during the combustion of

coal is —x kJ mol~!. The value of x is . (Nearest Integer)

[Given: Heat capacity of bomb calorimeter 20.0 kJ K~ L. Assume coal to be pure carbon]

5. While performing a thermodynamics experiment, a student made the following observations.
HCl + NaOH — NaCl + HyO AH = -57.3 kJmol !
CH5COOH + NaOH —> CH;COONa + H,0 AH = - 55.3 kJmol !
The entropy of ionization of CH3COOH as calculated by the student is kJ mol L.

[Nearest integer]
6. The enthalpy of combustion of propane, graphite and dihydrogen at 298 K are -2220.0kJ mol L,

-393.5kJmol”! and -285.8kJmol ! respectively. The magnitude of enthalpy of formation of propane

[C3H8) is kJ mol 1. (Nearest integer)

3
7. For complete combustion of methanol CHSOH[E) + EOQ(g] — CO4(g) + 2H,0O(4).
The amount of heat produced as measured by bomb calorimeter is 726 kJ mol ™! at 27°C. The enthalpy

of combustion for the reaction is —xkdJ mol_l, where x is . (Nearest integer)

[Given : R = 8.3JK 1 mol_ll

8. The standard entropy change for the reaction 4Fe(s)+30,(g) —— 2Fe,0g4(s) is —550 JK1 at 298 K.

[Given : The standard enthalpy change for the reaction is -165kJ mol!]. The temperature in K at

which the reaction attains equilibrium is . (Nearest Integer)
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9.

10.

204(g) =—— 304 (g)
At 300 K, ozone is fifty percent dissociated. The standard free energy change at this temperature and 1
atm pressure is (-) J mol!. (Nearest integer) [Given: In 1.35=0.3 and R=8.3 J K! mol]

At 25°C and 1 atm pressure, the enthalpies of combustion are as given below:

Substance Hy C(graphite) CoHglg)
AH
Bl -286.0 -394.0 -1560.0
kJ rnof1
The enthalpy of formation of ethane is:
(A) +54.0 kJ mol ! (B) -68.0 kJ mol !
(o)} -86.0 kJ mol ! (D) +97.0 kJ mol !

JEE Advanced 2022

1.

2 mol of Hg(g) is combusted in a fixed volume bomb calorimeter with excess of Oz 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 kJ K! and 61.32 kJ mol™! at 298 K,
respectively, the calculated standard molar enthalpy of formation of HgO(s) at 298 K is X kJ mol L.

The value of |X] is . |Given : Gas constant R = 8.3JK ! mol_ll
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1.

Five moles of an ideal gas at 293 K is expanded isothermally from an initial pressure of 2.1MPa to

1.3MPa against at constant external pressure 4.3MPa. The heat transferred in this process

is kJ mol L. (Rounded-off to the nearest integer) [Use R = 8.314 Jmol 1 K_I]

Assuming ideal behaviour, the magnitude of log K for the following reaction at 25°C is xx 1071,
The value of x is . (Integer answer) 3HC = CH(g) ——CgHgY)

[Given : A (G°(HC = CH) = - 2.04 x 10°J mol}; A{G*(CgHg) = ~1.24x10%J mol 1 ;R = 8.314JK mol™!]
For the reaction A(g) —— B(g), the value of the equilibrium constant at 300 K and 1 atm is equal to
100.0. The value of A G for the reaction at 300 K and 1 atm in J mol ! is —xR, where x is

(Rounded off to the nearest integer) [R =8.31 J mol 'K! and In 10 = 2.3]

For a chemical reaction A +B C+D

(ArHO =80 kJ mol™}) the entropy change ArSO depends on the temperature T (in K) as

A.S° = 2T (JK 'mol™h).

Minimum temperature at which it will become spontaneous is K. (Integer Answer)

At 25°C, 50 g of iron reacts with HCI to form FeCl,. The evolved hydrogen gas expands against a
constant pressure of 1 bar. The work done by the gas during this expansion is dJ.

(Round off to the Nearest Integer). [Given : R = 8.314J mol ' K~1. Assume hydrogen is an ideal gas]
[Atomic mass of Fe is 55.85 u]

The gas phase reaction 2A(g) —— A,(g) at 400 K has AG®° = +25.2 kJ mol L.

The equilibrium constant K, for this reaction is x1072,

[Use: R=8.3J mol ! K}, In10 = 2.3 log;, 2 = 0.30, 1 atm = Ibar] [anti log (-0.3) = 0.501]

During which of the following processes, does entropy decrease ?

(A) Freezing of water to ice at 0°C (B) Freezing of water to ice at-10°C
(C) Ny (g) + 3Hy (g) —— 2NH3(g) (D) Adsorption of CO(g) on lead surface
(E) Dissolution of NaCl in water

Choose the correct answer from the options given below :

(A) (B) and (C) only (B) (A) and (E) only
(C) (A), (C) and (E) only (D) (A), (B), (C) and (D) only
For water at 100°C and 1 bar, AvapH - AvapU = %102 J mol L.

(Round off to the Nearest Integer) [Use : R =8.31J mol ! K_I] [Assume volume of HyO(f) is much

smaller than volume of Hy0(g). Assume H,0(g) can be treated as an ideal gas]
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10.

11.

12.

13.

14.

15.

16.

A system does 200 J of work and at the same time absorbs 150 J of heat. The magnitude of the change

in internal energy is J. (Nearest integer)

An average person needs about 10000kJ energy per day. The amount of glucose (molar mass
=180g mol 1) needed to meet this energy requirement is g. (Nearest integer)

(Use : ACH(glucose) =-2700 kJ mol_l].

For a given chemical reaction A — B at 300 K the free energy change is -49.4 kJ mol™! and the

enthalpy of reaction is 51.4 kJ mol L. The entropy change of the reaction is JK Tmol L.

For the reaction 2NO,(g) == N,0,(g), when AS=-176.0JK™! and AH=-57.8 kJmol}, the

magnitude of AG at 298 K for the reaction is kJ mol L.

The incorrect expression among the following is :

V,
(A) For isothermal process W cversible = — NRT ln7f
i
AG
(B) _system _ T (at constant P)
ASiotal
AH° — TAS®
(C) InK=———
RT
(D) K — e-AG°/RT

Two flasks I and II shown below are connected by a valve of negligible volume.

C—1
300 K 60 K
1L ] 2L
I 11

When the valve is opened, the final pressure of the system in bar is x x 1072, The value of x is

(Nearest integer)

[Assume : Ideal gas; 1 bar = 10° Pa; Molar mass of N, =28.0 ¢ mol™!; R =8.31J mol ' K]

200 mL of 0.2 M HCI is mixed with 300 mL of 0.1 M NaOH. The molar heat of neutralization of this
reaction is —57.1kJ. The increase in temperature in °C of the system on mixing is x x 102, The value of
X is . (Nearest integer)

[Given: Specific heat of water = 4.18J g_l KL, Density of water =1.00g mol 2]

(Assume no volume change on mixing)

For water AvapH =41kJmol ! at 373 K and 1 bar pressure. Assuming that water vapour is an ideal
gas that occupies a much larger volume than liquid water, the internal energy change during

evaporation of water is kJ mol 1. [Use: R =8.3J mol ! K_I]
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Question Stem for Question Nos. 1 and 2
104

For the reaction, X(s)

is given below (in solid line), where Pz

Y (s)+ Z(g), the plot of lnp—i versus
P

is the pressure (in bar) of the gas Z at temperature T and p¢ = lbar.

dnK)  AH® _ Pz 1
= ———, where the equilibrium constant, K = —- and gas constant, R = 8.314JK™ " mol )

di R p®
T

(Given,

1. The value of standard enthalpy, AH? (in kJmol™Y) for the given reaction is
2. The value of AS? (in J K! mol_l] for the given reaction, at 1000K is
3. One mole of an ideal gas at 900 K, undergoes two reversible processes, I followed by II, as shown below.

v
If the work done by the gas in the two processes are same, the value of In—2 is

Vo
N
2250 -{----- Py, V)
= (K) I
II
A
Py, Vo) (p3. V3)
SWK mol)

(U : internal energy, S : entropy, p : pressure, V : volume, R : gas constant)

5
(Given : molar heat capacity at constant volume, Cy, . of the gas is ER)

4. An ideal gas undergoes a reversible isothermal expansion from state I to state II followed 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)

s hte e
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1.

10.

When 600 mL of 0.2 M HNOg is mixed with 400 mL of 0.1 M NaOH solution in a flask, the rise in
temperature of the flask is x1072°C, (Neglect heat capacity of flask)

[Enthalpy of neutralization = 57 kJ mol~! and specific heat of water = 4.2 JK_lg_I]

Which of the following relation is not correct?
(A) AH = AU - PAV (B) AU = q+W
(©) ASgys + ASgyyy 2 0 (D) AG = AH - TAS

surr —

A gas (Molar mass =280g mol_l) was burnt in excess O, in a constant volume calorimeter and during
combustion the temperature of calorimeter increased from 298.0 K to 298.45 K. If the heat capacity of
calorimeter is 2.5 kJ K~ and enthalpy of combustion of gas is 9 kJ mol™! then amount of gas burnt

is g. (Nearest integer)

The molar heat capacity for an ideal gas at constant pressure is 20.785 JK ! mol™l. The change in
internal energy is 5000 J upon heating it from 300 K to 500 K. The number of moles of the gas at

constant volume is . [Nearest Integer] (Given R = 8.314 JK! mol_l)

2.2 g of nitrous oxide (N,O) gas is cooled at a constant pressure of 1 atm from 310 K to 270 K causing

the compression of the gas from 217.1 mL to 167.75 mL. The change in internal energy of the process,

AU is‘x'J.Thevalue of Xis ____ . (Nearest integer)

[Given : atomic mass of N=14g mol™! and 0=16 g mol~!. Molar heat capacity of N,O is
100 JK1 mol™1]

17.0 g of NH4 completely vapourises at —33.42°C and 1 bar pressure and the enthalpy change in the
process is 23.4 kJ mol'. The enthalpy change for the vapourisation of 85 g of NH; under the same
conditions is kdJ.

For combustion of one mole of magnesium in an open container at 300K and 1 bar pressure,
ACHe = -601.70kJ mol ™!, the magnitude of change in internal energy for the reaction is kdJ.
(Nearest integer) [Given : R = 8.3 JK 1 mol_I]

4.0 L of an ideal gas is allowed to expand isothermally into vacuum until the total volume is 20 L. The
amount of heat absorbed in this expansion is L atm.

When 5 moles of He gas expand isothermally and reversibly at 300 K from 10 litre to 20 litre, the

magnitude of the maximum work obtained is J. (Nearest integer)

[Given : R = 8.3JK 1 mol™! and log2 = 0.3010]

Match List-I with List-II.

List-I List-II
(A) Spontaneous process (14] AH <0
(B) Process with AP =0, AT =0 (ii) AGT,P <0
(C) AH 0 otion (iii) Isothermal and isobaric process
(D) Exothermic process (iv) [Bond energies of molecules in reactants] —

[Bond energies of product molecules]
Choose the correct answer from the options given below:

(Y (A)-(1D, (B)-(ID, (O)-IV), (D)-D (B) (A)-aD, (B)-(1D, (O)-IV), (D)-D
(©) (A)-aD, (B)-11D, (O)-0), (D)-IV) (D) (A)-(1D, (B)-(D, (O)-1), (D)-IV)
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11. 40% of HI undergoes decomposition to H, and I, at 300 K. AG® for this decomposition reaction at
one atmosphere pressure is Jmol L. (Nearest integer)
[Use : R =8.31JK 'mol™1; log2 = 0.3010, In10 = 2.3, log3 = 0.477]

12. A fish swimming in water body when taken out from the water body is covered with a film of water of

weight 36 g. When it is subjected to cooking at 100°C, then the internal energy for vaporization in

kJ mol~! is . [Nearest integer]
[Assume steam to be an ideal gas. Given AvapHe for water at 373 K and 1 bar is 41.1kJ mol %;
R = 8.31JK 1 mol™!]

13. At 25°C and 1 atm pressure, the enthalpy of combustion of benzene () and acetylene (g) are
~3268kJ mol™! and -1300kJ mol ™!, respectively. The change in enthalpy for the reaction
3CoHy(g) —> CgHgl(1).

(A) +324 kJ mol! (B) +632kJ mol~! (C) ~632 kJ mol ! (D) ~732 kJ mol !
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1. At 1990 K and 1 atm pressure, there are equal number of Cl, molecules and CI atoms in the reaction

mixture. The value of K, for the reaction Cl, (g) —— 2Cl(g) under the above conditions is x x 107 L

The value of x is . (Rounded off to the nearest integer)

For the reaction A(g) B(g) at 495 K, A .G°=-9.478 kJ mol L.

If we start the reaction in a closed container at 495 K with 22 millimoles of A, the amount of B in the

equilibrium mixture is millimoles. (Round off to the Nearest Integer).

R =8.314Jmol 'K~} In10 = 2.303]

Consider the reaction N50,(g) = 2NO,(g). The temperature at which K =20.4 and Kp =600.1,

is K. (Round off to the Nearest Integer)

[Assume all gases are ideal and R = 0.0831 L bar K 'mol™!]
PCly —— PCl5 +Cl, K_=1.844
3.0 moles of PC15 is introduced in a 1L closed reaction vessel at 380K. The number of moles of PC15 at

equilibrium is x1073, (Round off to the Nearest Integer)

1
The equilibrium constant for the reaction A(s) —— M(s)+ Eoz(g) is Kp=4. At equilibrium, the

partial pressure of O, is atm.

(Round off to the Nearest Integer).

For the reaction A+B 2C the value of equilibrium constant is 100 at 298 K. If the initial

concentration of all the three species is 1 M each, then the equilibrium concentration of C is x x 1071m.

The value of x is . (Nearest integer)

Value of Kp for the equilibrium reaction No,O,(g) = 2NO,(g) at 298 K is 47.9. The Ko for this

reaction at same temperature is . (Nearest integer) (R = 0.83L bar K1 mol_l)

2504(g) + Og(g) == 2505(g)

I ilibri i , th ial P =43kPa; Py = P d P = 45kPa.
n an equilibrium mixture, the partial pressures are SO, 3 kPa 0, 530Pa an S0, 5kPa
The equilibrium constant K, = x1072 . (Nearest integer)

When 5.1g of solid NH,HS is introduced into a two litre evacuated flask at 27°C, 20% of the solid
decomposes into gaseous ammonia and hydrogen sulphide. The K, for the reaction at 27°C is x x 102,

The value of x is . (Integer answer) [Given : R = 0.082L atm K1 mol_ll
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10. The equilibrium constant K, at 298 K for the reaction A+B C+D is 100. Starting with an

equimolar solution with concentrations of A, B, C and D all equal to 1 M, the equilibrium concentration

of D is x1072M. (Nearest integer)
11. The reaction rate for the reaction [PtC14]2_+H20 :‘[Pt(HZO)CIS]_+CI_ was measured as a
—d[[PtCl4]2‘}
function of concentrations of different species. It was observed that —a

=4.8x107° [[PtCl 4]2_} ~-2.4x1073 [[Pt(HZO]CIS]_][Cl_]. Where square brackets are used to denote

molar concentrations. The equilibrium constant K, = . (Nearest integer)
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1.

At 600K, 2mol of NO are mixed with 1 mol of O,.

The reaction occurring as above comes to equilibrium under a total pressure of 1 atm. Analysis of the
system shows that 0.6 mol of oxygen are present at equilibrium. The equilibrium constant for the

reaction is . (Nearest integer)
At 298 K, the equilibrium constant is 2 x 10'® for the reaction:
+ \ 2+
Cu(s)+2Ag (aq) —— Cu“"(aq) + 2Ag(s)
1 1
The equilibrium constant for the reaction ECuzJ'(aq) +Ag(s) —— ECu (s)+Ag'(aq) is xx 1078,

The value of x is . (Nearest Integer)

4.0 moles of argon and 5.0 moles of PClg are introduced into an evacuated flask of 100 litre capacity at
610 K. The system is allowed to equilibrate. At equilibrium, the total pressure of mixture was found to
be 6.0 atom. The Kp for the reaction is [Given: R = 0.082 L atm K1 mol_I]

A) 2.25 (B) 6.24 (0] 12.13 (D) 15.24

2NOCI(g) == 2NO(g) + Cly(g)
In an experiment, 2.0 moles of NOCI was placed in a one-litre flask and the concentration of NO after

equilibrium established, was found to be 0.4 mol/L. The equilibrium constant at 30°C is x1074,
The standard free energy change (AG°) for 50% dissociation of N,O, into NO, at 27°C and 1 atm
pressure is —xJ mol L. . The value of x is . (Nearest Integer)

[Given : R = 8.31JK ' mol™!, 10g1.33 = 0.1239, In10 = 2.3]

1
For a reaction at equilibrium A(g) B(g) + EC(g].
The relation between dissociation constant (K), degree of dissociation (a) and equilibrium pressure (p) is
given by:
1/2 3/2 3/2 1/2
A) Ke— > P (B) K% P
3 /2 2+a0)21-a)
1+—a 1-0)
2
3/2
(©) K = (@p) (D) Ko ©@P77
3 /2 1+ o)1 -a)/?
1+ 5 (04 (1 - G.)

PCly dissociates as PClg(g) —— PCl3(g) + Cl,(g)
5 moles of PClg are placed in a 200 litre vessel which contains 2 moles of N, and is maintained at 600

K. The equilibrium pressure is 2.46 atm. The equilibrium constant Kp for the dissociation of PClg

is x1073, (Nearest integer) [Given : R = 0.082 L atm K1 mol_l; Assume ideal gas behavior]
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10.

The solubility product of Pbl, is 8.0 x 1079, The solubility of lead iodide in 0.1 molar solution of lead
nitrate is x x 10~ mol / L. The value of x is . (Rounded off to the nearest integer)

[Given «/5 =1.41]

The solubility of AgCN in a buffer solution of pH =3 is x. The value of x is: [Assume : No cyano complex
is formed; Kg,(AgCN) =2.2x107'% and K, (HCN) =6.2x107°]

A) 0.625x10°%  (B) 1.6x1078 © 2.2x10716 @)  1.9x107°

The solubility of Ca(OH), in water is : [Given : The solubility product of Ca(OH), in water=5.5x 10_6]
a) 1.77 x1078 (B) 1.11x10°8 (©) 1.77 x 1072 (D) 1.11x1072

The pH of ammonium phosphate solution, if pK, of phosphoric acid and pK;, of ammonium hydroxide

are 5.23 and 4.75 respectively, is

Sulphurous acid (HySOg) has Kal=1.7><10_2 and Ka2:6.4x10_8. The pH of 0.588 M H,SOg5

is . (Round off to the Nearest Integer).

The solubility of CdSO,in water is 8.0x10 *mol L™l. Its solubility in 0.01 M H,SO, solution

is x 107 mol L1, (Assume that solubility is much less than 0.01 M)

0.01 moles of a weak acid HA(K, = 2.0x 10_6) is dissolved in 1.0 L of 0.1 M HCI solution. The degree

of dissociation of HA is x 1072

(Round off to the Nearest Integer) [Assume degree of dissociation << 1]

Two salts A,X and MX have the same value of solubility product of 4.0x10°'2. The ratio of their
S (AgX)

molar solubilities i.e. =
S (MX)

. (Round off to the Nearest Integer)

In order to prepare a buffer solution of pH of 5.74, sodium acetate is added to acetic acid. If the
concentration of acetic acid in the buffer is 1.0 M, the concentration of sodium acetate in the buffer is
M. (Round off to the Nearest Integer). [Given : pK, (acetic acid) = 4.74]

Assuming that Ba(OH), is completely ionised in aqueous solution under the given conditions the
concentration of HSOJr ions in 0.005M aqueous solution of Ba(OH), at 298K is

x10712 molL L, (Nearest integer)
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11.

12.

13.

14.

15.

16.

17.

A solution is 0.01 M CI” and 0.001 M in CrOZ‘. Solid AgNOg is gradually added to it. Assuming that
the addition does not <change in  volume and Ksp(AgCI) =1.7x10"10m2 and
Ksp(Ag2CrO 4) =1.9x 10712 M3. Select correct statement from the following :

A) Ag,CrO, precipitates first as its Kep is low

(B) AgCl precipitates first because its Ksp is high

(C) AgCl will precipitate first as the amount of Ag® needed to precipitate is low

(D) Ag,CrO, precipitates first because the amount of Ag* needed is low

The molar solubility of Zn(OH), in 0.01 M NaOH sodium is x x 10~ 8 M. The value of x is :
(Given : The solubility product of Zn(OH), is 2x 1020)

The pH of a solution obtained by mixing 50mL of 1M HCl and 30mL of 1M NaOH is xx1074,
The value of x is . (Nearest integer) [log2.5 = 0.3979]

AgB, is a sparingly soluble salt of molar mass M(gmol_l] and solubility x(gL_l). The solubility
X 5

product satisfies KSp = a[—J . The value of a is . (Integer answer)
M

The number of moles of NHj, that must be added to 2L of 0.08 M AgNO5 in order to reduce the

concentration of Ag" ions to 5.0 x 1078 M (K o mation 0T [Ag(NHS]Z]Jr -1.0x10%) is

(Nearest integer) [Assume no volume change on adding NH3]

The OH™ concentration in a mixture of 5.0mL of 0.0504 M NH,Cl and 2mL of 0.0210 M NHg
solution is x x10~® M. The value of x is . (Nearest Integer)

[Given : K, = 1x1071% and Ky = 1.8><10_5]

Given below are two statements :

Statement-I : In the titration between strong acid and weak base methyl orange is suitable as an
indicator.

Statement-II : For titration of acetic acid with NaOH phenolphthalein is not a suitable indicator.

In the light of the above statements, choose the most appropriate answer from the options given below :

(A) Both statement-I and statement-II are false
(B) Both statement-I and statement-II are true
(0] Statement-I is true but statement-II is false
(D) Statement-I is false but statement-II is true
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1.

A compound X is a weak acid and it exhibits colour change at pH close to the equivalence point during
neutralization of NaOH with CH3COOH. Compound X' exists in ionized form in basic medium. The
compound X is:

(A) Methyl orange (B) Methyl red

(C) Phenolphthalein (D) Erichrome Black T

200 mL of 0.01 M HCl is mixed with 400 mL of 0.01 M H,SO,. The pH of the mixture is:

[Given : log2 = 0.30, log3 = 0.48, logh =0.70, log7 = 0.84, logll =1.04]

A) 1.14 (B) 1.78 (C) 2.34 (D) 3.02

If the solubility product of PbS is 8x 10728, then the solubility of PbS in pure water at 298 K is

xx10716molL"L. The value of x is . (Nearest Integer) [Given : «/5 =1.41]

K, for butyric acid (C3H,COOH) is 2x 107>, The pH of 0.2 M solution of butyric acid is x107L,

(Nearest integer)

The plot of pH-metric titration of weak base NH,OH vs strong acid HCI looks like.

pH pH
7[ 7k
@ ] \ ® |
0 : 0 :
volume of acid volume of acid
pH
5 pH
© |7 L ® g
0 yolume of acid 0'volume of acid

At 310 K, the solubility of CaF, in water is 2.34x1073 g/100 mL. The solubility product of CaF,
is x1078 (mol / L)S. [Give molar mass : CaF, =78 g mol_ll

Given below are two statements : one is labelled as Assertion A and the other is labelled as Reason R.
Assertion A: Phenolphthalein is a pH dependent indicator, remains colourless in acidic solution and
gives pink colour in basic medium.

Reason R: Phenolphthalein is a weak acid. It doesn't dissociate in basic medium.

In the light of the above statements, choose the most appropriate answer from the options given below
(A) Both A and R are true and R is the correct explanation of A

(B) Both A and R are true but R is NOT the correct explanation of A

(C) A is true but R is false

(D) A is false but R is true

Kal, Ka2 and Ka13 are the respective ionization constants for the following reactions (a), (b) and (c).
(a) H,C,0, =—— H" + HC,0} ) HC,0; = H' +C,02"

\ + 2—
(©) HyCo0, = 2H" + C,0F
The relationship between Kal, Ka2 and Ka13 is given as:
a) K, =Ko +Kq, (B) K,. =K, -K

(©) Kq, =Kq, /K, D) K, =K, xK
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9. 20 mL of 0.1 M NH,OH is mixed with 40 mL of 0.05 M HCL. The pH of the mixture is nearest to:
[Given : Ky (NH4,OH) = 1x 1075, log2 = 0.30, log 3 = 0.48, log5 = 0.69, log7 = 0.84, log 11 = 1.04]
(A) 3.2 (B) 4.2 (C) 5.2 (D) 6.2

10. The solubility of AgCl will be maximum in which of the following?
A) 0.01 M KCl (B) 0.01 M HC1 (8] 0.01 M AgNOs (D) Deionised water

11. A student needs to prepare a buffer solution of propanoic acid and its sodium salt with pH4. The ratio
[CH3CH,COO ™| ) . . -5
f required to make buffer is . [Given : K, (CH3CH,COOH) =1.3x107°]
[CH3CH,COOH]
A) 0.03 (B) 0.13 (9] 0.23 (D) 0.33

12. pH value of 0.001 M NaOH solution is

13. 50 mL of 0.1 M CH3COOH is being titrated against 0.1 M NaOH. When 25 mL of NaOH has been

added, the pH of the solution will be x1072, (Nearest integer)
[Given : pK,(CH3COOH) = 4.76]

log2 = 0.30

log3 = 0.48

log5 = 0.69

log7 = 0.84

logll = 1.04

14. Given below are two statements one is labeled as Assertion A and the other is labeled as Reason R.
Assertion A : The amphoteric nature of water is explained by using Lewis acid/base concept.

Reason R: Water acts as an acid with NHg and as a base with H,S.

In the light of the above statements choose the correct answer from the options given below:
(A) Both A and R are true and R is the correct explanation of A.

(B) Both A and R are true but R is NOT the correct explanation of A.

(C) A is true but R is false.

(D) A is false but R is true.

15.  The K, for bismuth sulphide (BiySg) is 1.08x10" "% The solubility of BiyS; in mol L at 298 K is:

(Aa) 1.0x10719 (B) 2.7x10712 (©) 3.2x10710 (D) 4.2x1078

JEE Advanced 2022

1. A solution is prepared by mixing 0.01 mol each of HoCOs, NaHCOs, Na2COs, and NaOH in 100 mL of
water. pH of the resulting solution is
[Given : pKal and pKa2 of HoCOs are 6.37 and 10.32, respectively; log 2 = 0.30]
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1. Which of the following equation depicts the oxidizing nature of H,O, ?
@A) Cl, + HyOy — 2HCL + O, (B) I, + HyOy +20H” — 21" +2H,0 + O,
© KIO, +HyOy —> KIO5 +Hy,0+0, (D) 21" + HyO, + 2H" —— I, + 2H,0
2. (a) HOCI + HyOy —> HgO" +Cl™ + Oy
(B) I, +HyOp +20H —— 2I" +2H,0 + O,
Choose the correct option.
(A) H,0, acts as reducing agent in equations (A) and (B)
(B) H,0, act as oxidizing and reducing agent respectively in equations (A) and (B)
(0] H,0, acts as reducing and oxidising agent respectively in equations (A) and (B)
(D) H,0, acts as oxidising agent in equations (A) and (B)
3. In basic medium CrOLZL_ oxidises SZO%_ to from SOLZL_ and itself changes into Cr(OH),. The volume of
0.154 M CrOAZL_ required to react with 40mL of 0.25 M S,03" is mL.

(Rounded-off to the nearest integer)

4. In basic medium, H,O, exhibits which of the following reactions ?
a) Mn?* —— Mn** (B) I,—— (©) PbS —— PbSO,
Choose the most appropriate answer from the options given below:
(4  (B)Only(B) (A Only © (. ©Qonly (D) (A, (B)only
COOH COOH
5. +Br, eBr, + HBr
Br

Consider the above reaction where 6.1 g of Benzoic acid is used to get 7.8 g of m-bromo benzoic acid.
The percentage yield of the product is .
[Given: Atomic masses: C:12.0u, H:1.0u, O :16.0u, Br : 80.0u]

6. 10.0 mL of Na,COg5 solution is titrated against 0.2 M HCI solution. The following titre values were

obtained in 5 readings 4.8mL, 4.9mL, 5.0mL, 5.0mL and 5.0mL. Based on these reading, and

convention of titrimetric estimation the concentration of NayCOg solution is mM.
7. 15 mL of aquesous solution of Fe2*  in acidic medium completely reacted with 20 mL of 0.003 M
aqueous CrZO%_. The molarity of the Fe2* solution is x 107 2M.

(Round off to the Nearest Integer).
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8. Given below are two statements :
Statement-I : Retardation factor (R;) can be measured in meter/centimeter.

Statement-II : R value of a compound remain constant in all solvents.

Choose the most appropriate answer from the options given below :

(A) Both statement I and statement II are true
(B) Both statement I and statement II are false
(C) Statement I is true but statement II is false

(D) Statement I is false but statement II is true
9. 2MnO, + bCZO%_ +cHY — xMn?* + yCO, +zHy0O

If the above equation is balanced with integer coefficients, the value of c is
(Round off to the Nearest Integer).

10. 10.0mL of 0.05M KMnO, solution was consumed in a titration with 10.0mL of given oxalic acid

dehydrate solution. The strength of given oxalic acid solution is x1072 g/L.

(Round off to the nearest Integer).

11. When 10mL of an aqueous solution of Fe2* ions was titrated in the presence of dil. H,SO, using

diphenylamine indicator, 15mL of 0.02 M solution of Ko,Cr,O- was required to get the end point.

The molarity of the solution containing Fe2* jons is xx1072 M. The value of x is

(Nearest integer)

12. The correct order of following 3d metal oxides, according to their oxidation numbers is :
(@) CrOg (b) FeyOgq (c) MnO,, (d) V50g
(e) Cuy,0
(Y (©) > (a) > (d) > (e) > (b) (B) @ > (> (c)> ) > (e)
(©) d > (a) > (b) > (c) > () (D) @ > () > (d) > () > ()
13. Identify the process in which change in the oxidation state is five :
Aa) C,03~—— 2CO, (B) cro3”—— crdt
2— 3+ 2- 2+
(C) Cr, 07" —— 2Cr (D) MnOj; ™ —— Mn
14. The species given below that does NOT show disproportionation reaction is :
a) BrOg (B) Bro~ (©) Bro, (D) Bro,
15. When 10 mL of an aqueous solution of KMnO, was titrated in acidic medium, equal volume of 0.1 M of

an aqueous solution of ferrous sulphate was required for complete discharge of colour. The strength of
KMnO, in grams per litre is x1072. (Nearest integer)

[Atomic mass of K = 39, Mn = 55, O = 16]

JEE Advanced 2021

Question Stem for Question Nos. 1 and 2

A sample (5.6 g) containing iron is completely dissolved in cold dilute HCIl to prepare a 250 mL of solution.
Titration of 25.0 mL of this solution requires 12.5 mL of 0.03 M KMnO, solution to reach the end point.

Number of moles of FeZ* present in 250 mL solution is xx 1072 (consider complete dissolution ofFeCl,)).

The amount of iron present in the sample is y% by weight.

(Assume : KMnO, reacts only with Fe2* in the solution) [Use : Molar mass of iron as 56gmol_1]

1. The value of x is . 2. The value of y is
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1.

10.

11.

12.

13.

The disproportionation of MnOLZL_ in acidic medium resulted in the formation of two manganese
compounds A and B. If the oxidation state of Mn in B is smaller than that of A, then the spin-only

magnetic moment (u) value of B in BM is . (Nearest integer)

The oxidation state of manganese in the product obtained in a reaction of potassium permanganate and
hydrogen peroxide in basic medium is

In neutral or alkaline solution, MnO, oxidizes thiosulphate to:

A) S,02~ (B) So03~ ©  so03” (D)  SO3~

In the titration of KMnO, and oxalic acid in acidic medium, the change in oxidation number of carbon

at the end point is

20 mL of 0.02 M K,Cr,O- solution is used for the titration of 10 mL of Fe2* solution in the acidic

2+

medium. The molarity of Fe“" solution is x1072M. (Nearest Integer).

20 mL of 0.02 M hypo solution is used for the titration of 10 mL of copper sulphate solution, in the
presence of excess of KI using starch as an indicator. The molarity of cu?* is found to
be x1072M. (Nearest integer) [Given : 2Cu®" +4I" - Cuyly +1y; I, + 25,037 - 21 +S,027]
The products obtained from a reaction of hydrogen peroxide and acidified potassium permanganate are:
(A) Mn4+, Hy,0 only (B) Mn2+, Hy0 only

(C) Mn4+, H,0, O, only (D) Mn2+, H,0, O, only

Which of the given reactions is not an example of disproportionation reaction?

(A) 2H,505 — 2H50 + O, (B) 2NO,, + HyO — NHOg + HNO,,

© MnO, +4H" +3e” - MnO, +2H,0 (D) 3MnO%~ +4H" - 2MnOj + MnO, +2H,0

The reaction of H,O, with potassium permanganate in acidic medium leads to the formation of mainly.
a) Mn2* (B) Mn#* (©) Mn3* (D) Mn6+

0.01 M KMnO, solution was added to 20.0 mL of 0.05 M Mohr’s salt solution through a burette. The
initial reading of 50 mL burette is zero. The volume of KMnO, solution left in the burette after the end
point is mL. (Nearest integer)

A 2.0g sample containing MnO,, is treated with HCI liberating Cl,. The Cl, gas is passed into a
solution of KI and 60.0 mL of 0.1 MNa,S,04 is required to titrate the liberated iodine. The percentage
of MnO, in the sample is . (Nearest integer)

[Atomic masses (in u) Mn = 55; C1 =35.5; O =16,1 =127, Na =23, K= 39, S = 32]

2+

Metal deficiency defect is shown by Fe( g30. In the crystal, some Fe“™ cations are missing and loss of

positive charge is compensated by the presence of Fe3* ions. The percentage of Fe2* jons in the

Feq 930 crystals is (Nearest integer)

Consider the following reaction.
(1) Electrolysis
(2)Hydrolysis

2HSOy (aq) 2HSO, +2H" + A

The dihedral angle in product A in its solid phase at 110 K is:
A) 104° (B) 111.5° (©) 90.2° (D) 111.0°
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14. Which one of the following is an example of disproportionation reaction?
@A) 3MnO%~ + 4H" —— 2MnOj + MnO, + 2H,0
(B) MnO, +4H" +4e” —— MnO,, + 2H,0
(©) 101" +2MnOj +16H" — 2Mn?* + 8H,0 + 51,
(D)  8MnOj +35,03 + HyO — 8MnO, + 6505 +20H"
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1 2 3 4
In CH, = C = CH - CHg molecule, the hybridization of carbon 1, 2, 3 and 4 respectively, are :

A sp2. sp. sp2, sp° (B) sp?. sp°. sp®. sp°

(C) sp2, sp2, sp2, sp> (D) sp°. sp. sp°. sp°

Which of the following is 'a’ False statement ?
A) Phosphoric acid produced on oxidation of phosphorous in an organic compound is precipitated

as Mg,P,0- by adding magnesia mixture.

(B) Carius tube is used in the estimation of sulphur in an organic compound.
(0] Carius method is used for the estimation of nitrogen in an organic compound.
(D) Kjedahl’'s method is used for the estimation of nitrogen in an organic compound.

Which of the following compound is added to the sodium extract before addition of silver nitrate for
testing of halogens?

(A) Sodium hydroxide (B) Nitric acid

(C) Hydrochloric acid (D) Ammonia

Which one of the following compounds is non-aromatic?

(a) ©

®

© (D)

®

Using the provided information in the following paper chromatogram :

“T~Solvent front

2cm
5cm

2cm

v ™ Base line
Spot

Fig : Paper chromatography for compounds A and B.

The calculated Ry value of A x1071,
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6. Given below are two statements :
Statement-I : A mixture of chloroform and aniline can be separated by simple distillation.
Statement-II : When separating aniline from a mixture of aniline and water by steam distillation
aniline boils below its boiling point.
In the light of the above statements, choose the most appropriate answer from the options given below:
(A) Statement-I is false but Statement-II is true
(B) Both Statement-I and Statement-II are false
(C) Both Statement-I and Statement-II are true
(D) Statement-I is true but Statement-II is false

7. Match List-I with List-II :
List-I List-II
Test/Reagents/Observation(s) Species detected
(a) | Lassaigne’s Test (i) Carbon
() | Cu(ll) oxide (ii) Sulphur
(c) | Silver nitrate (iii) | N, S, P, and halogen
d ZEZ ;sefdil;r:e{:feion extract gives black precipitate with acetic (iv) | Halogen Specifically
The correct match is :
Aa) (@)-(iii), (b)-(), (0)-(id), (d)-(v) (B) (@)-(iii), (b)-(), (0)-(v), (d)-(ii)
© @-(), (b)-Gi), (c)-(v), (d)-(ii) (D) @-(), (b)-Gv), (c)-(iid), (d)-(i)
8. In Duma’s method of estimation of nitrogen, 0.1840 g of an organic compound gave 30 mL of nitrogen

collected at 287 K and 758 mm of Hg pressure. The percentage composition of nitrogen in the
compound is . (Round off to the Nearest Integer).

[Given : Aqueous tension at 287 K = 14 mm of Hg]

9. Which of the following is an aromatic compound ? _

(a) Q (B) ) © B O (D) >C
10. Among the following, the aromatic compounds are : - )

(a) ®=CH2 (B) @ © Q (D) Q

Choose the correct answer from the following options :

(A) (B) and (C) only (B) (A) and (B) only
(C) (A), (B) and (C) only (D) (B), (C) and (D) only
11. In chromatography technique, the purification of compound is independent of :
(A) Solubility of the compound (B) Mobility or flow of solvent system
(C) Length of the column or TLC plate (D) Physical state of the pure compound
12. Compound with molecular formula C5HgO can show :
(A) Positional isomerism (B) Both positional isomerism and metamerism
(C) Metamerism (D) Functional group isomerism

13. Nitrogen can be estimated by Kjeldahl’s method for which of the following compound ?

=
(a) (B) © (D)
o
N
+

NO, N = NCI~ CH, - NH,
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14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

An organic compound is subjected to chlorination to get compound A using 5.0g of chlorine.

When 0.5g of compound A is reacted with AgNOg4 [Carius Method], the percentage of chlorine in

compound A is when it forms 0.3849g of AgCl. (Round off to the Nearest Integer)
(Atomic masses of Ag and Cl are 107.87 and 35.5 respectively)

Staggered and eclipsed conformers of ethane are :

(A) Rotamers (B) Enantiomers (C) Polymers (D) Mirror images

CH,

) &) &)
CH,=CH CH;-CH, HC=C

A B & D
The correct order of stability of given carbocations is :
(A) D>B>A>C (B) C>A>D>B (C) A>C>B>D (D) D>B>C>A

The dihedral angle in staggered form of Newman projection of 1, 1, 1,-Trichloro ethane is
degree. (Round off to the Nearest Integer).

Given below are two statements :

Statement I: Hyperconjugation is a permanent effect.

+
Statement II : Hyperconjugation in ethyl cation (CH5 - CH,) involves the overlapping of

Csp2 —-H;¢ bond with empty 2p orbital of other carbon.

Choose the correct option :

(A) Both statement I and Statement II are true

(B) Both statement I and Statement II are false

(0] Statement I is correct but statement II is false
(D) Statement I is incorrect but statement II is true

Which one of the following set of elements can be detected using sodium fusion extract?
A) Phosphorous, Oxygen, Nitrogen, Halogens

(B) Nitrogen, Phosphorous, Carbon, Sulfur

(0] Halogens, Nitrogen, Oxygen, Sulfur

(D) Sulfur, Nitrogen, Phosphorous, Halogens

Which one among the following resonating structures is not correct?

@ o) 1S4 o
) /\9/\01?/ (B) /\@/\$/
o® o
(<] S} ® _O
© o ° o @ F N
|@ |9
0) @)

0.8 g of an organic compound was analysed by Kjeldahl's method for the estimation of nitrogen. If the
percentage of nitrogen in the compound was found to be 42%, then mL of 1 M H,SO, would

have been neutralized by the ammonia evolved during the analysis.
The number of acyclic structural isomers (including geometrical isomers) for pentene are

Which purification technique is used for high boiling organic liquid compound (decomposes near its
boiling point) ?

(A) Simple distillation (B) Steam distillation

(C) Fractional distillation (D) Reduced pressure distillation

Archive | JEE Main & Advanced | Page 3 Class - XI | Introduction to Organic Chemistry



Vidyamandir Classes: Innovating For Your Success

24.

25.

26.

27.

28.

29.

30.

31.

32.

*33.

Which one of the following compounds does not exhibit resonance?

@A) CH5CH,CH,CONH, (B) CH4CH,OCH = CH,
CH,OH

(©) CH5CH,CH = CHCH,NH, (D)

Which one of the following molecules does not show stereo isomerism ?

(A) 4-Methylhex-1-ene (B) 3-Methylhex-1-ene
(C) 3, 4-Dimethyhex-3-ene (D) 3-Ethylhex-3-ene

CH, ® ®
CH, CH, %H
H O

(A) (B) © (D)
Among the given species the Resonance stabilized carbocations are :
(A) (A), (B) and (D) only (B) (C) and (D) only
(C) (A) and (B) only (D) (A), (B) and (C) only

When 0.15 g of an organic compound was analyzed using Carius method for estimation of bromine,
0.2397 g of AgBr was obtained. The percentage of bromine in the organic compound is

(Nearest integer) [Atomic mass : Silver = 108, Bromine = 80]

In Carius method, halogen containing organic compound is heated with fuming nitric acid in the
presence of :
@A) BasO, (B) HNO, (©) AgNO4 (D) CuSO,

Which one of the following pairs of isomers is an example of metamerism ?
@)

0 CHg

OH

(0] O )\
C an /\)J\/\ and G
( ) \/\)k/ d (D) H5 6/\/()H an H5 6

In the Sulphur estimation, 0.471g of an organic compound gave 1.44g of barium sulfate. The

)J\ (|:H3
a) CgHs and HsCe WH (B) CH4CH,CH,CH,CHg and H3C - C - CHg

percentage of Sulphur in the compound is %. (Nearest integer) [Atomic Mass of Ba = 137 u]

Which one of the following compounds is not aromatic?

.
a) @ ®) © (D)
®

©

The number of stereoisomers possible for 1,2-dimethyl cyclopropane is :
(A) One (B) Two (C) Three (D) Four

Which one of the following compounds is aromatic in nature ?

CH,
S

A) (B) ’ | (C) (D) -
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34.

35.

36.

37.

38.

39.

40.

The transformation occurring in the Duma’s method is given below
y y z y
CoH,N +| 2x +E CuO — xCO, +EH20 +EN2 +]2x +E Cu

The value of y is . (Integer answer)

Arrange the following conformational isomers of n-butane in order of their increasing potential energy:

CH, CH CH, H
I B
H | H |, H, | _CH, 1M
Yl Y 7N YO N
I| ____.‘\.__H_ |1 : __,fj‘*._ .I I| AN ] _L' . "‘*._‘_ |
P p KA H O A
g™ . AV e N - e il “ # . ‘H
H i H'ys ig H H 1 1 H,C i

A) N<M<IV<I (B) I<IV<II<II (C) NI<IV<II<I (D) I<IMI<IV<II

Choose the correct name for compound given below :

>—3r

(A) (2E)-2-Bromo-hex-4-yn-2-ene (B) (2E)-2-Bromo-hex-2-en-4-yne
(C) (4E)-5-Bromo-hex-4-en-2-yne (D) (4E)-5-Bromo-hex-2-en-4-yne

Given below are two statements :

One is labelled as Assertion (A) and the other is labelled as Reason (R).

Assertion (A) : A simple distillation can be used to separate a mixture of propanol and propanone.
Reason (R) : Two liquids with a difference of more than 20°C in their boiling points can be separated by
simple distillations.

In the light of the above statements, choose the most appropriate answer from the options given below:
(A) (A) is false but (R) is true

(B) Both (A) and (R) are correct but (R) is not the correct explanation of (A)

(C) Both (A) and (R) are correct and (R) is the correct explanation of (A)

(D) (A) is true but (R) is false

The number of moles of CuO, that will be utilized in Dumas method for estimating nitrogen in a sample
of 57.5g of N, N-dimethylaminopentane is x1072. (Nearest integer)

In Carius method for estimation of halogens 0.2 g of an organic compound gave 0.188 g of AgBr.
The percentage of bromine in the compound is . (Nearest integer)
[Atomic mass: Ag = 108, Br = 80]

Acidic ferric chloride solution on treatment with excess of potassium ferrocyanide gives a Prussian blue
coloured colloidal species. It is :
(A) KFe[Fe[CN)6] (B) K5Fe[Fe[CN)6]2 (C) Fe 4[Fe[CN)6]3 (D) HFe[Fe[CN)6]

JEE Advanced 2021

1.

Among the following, the conformation that corresponds to the most stable conformation of meso-

butane-2, 3-diol is :

OH OH OH
H G Me H OH Me Q;OH HgOH
A B C D
@ Me $ H (B) H ir Me © H Me (D) Me H
OH Me H Me
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1. Given below are two statement:
CH,
NU:

Statement I : The compound A7 | is optically active.

-~
ch, A

CH

Statement II : OzN J is mirror image of above compound A.
H N
) CH,
In the light of the above statement, choose the most appropriate answer from the options given below.
(A) Both Statement I and Statement II are correct
(B) Both Statement I and Statement II are incorrect
(C) Statement I is correct but Statement II is incorrect

(D) Statement I is incorrect but Statement II is correct

2. Given below are two statements: One is labelled as Assertion A and the other is labelled as Reason R.
Assertion A : Thin layer chromatography is an adsorption chromatography.
Reason R : A thin layer of silica gel is spread over a glass plate of suitable size in thin layer
chromatography which acts as an adsorbent.
In the light of the above statements, choose the correct answer from the options given below.
(A) Both A and R are true and R is the correct explanation of A
(B) Both A and R are true but R is NOT the correct explanation of A
(0] A is true but R is false
(D) A is false but R is true

3. A sample of 0.125g of an organic compound when analyzed by Duma’s method yields 22.78 mL of
nitrogen gas collected over KOH solution at 280 K and 759 mm Hg. The percentage of nitrogen in the
given organic compound is . (Nearest integer)

Given : (a) The vapour pressure of water of 280 K is 14.2 mm Hg.
(b) R = 0.082LatmK ' mol™!
4. In Carius method of estimation of halogen, 0.45 g of an organic compound gave 0.36 g of AgBr. Find out

the percentage of bromine in the compound.

[Molar masses : AgBr =188 g mol~!; Br = 80 g mol 1]

A) 34.04% (B) 40.04% (C) 36.03% (D) 38.04%

5. Optical activity of an enantiomeric mixture is +12.6° and the specific rotation of (+) isomer is +30°.
The optical purity is %.

6. Given below are two statements : one is labelled as Assertion A and, the other is labelled as Reason R.

Assertion A: [6] Annulene, [8] Annulene and cis-[10] Annulene, are respectively aromatic, not-aromatic

i e
H
L1
o e
‘-nxh__.-;, n\\_:/

[6] Annulene [8] Annulene

and aromatic.

cis = [10] Anmulene
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10.

11.

12.

13.

Reason R: Planarity is one of the requirements of aromatic systems.

In the light of the above statements, choose the most appropriate answer from the options given below:
(A) Both A and R are correct and R is the correct explanation of A

(B) Both A and R are correct but R is NOT the correct explanation of A

(C) A is correct but R is not correct

(D) A is not correct but R is correct

The correct decreasing order of priority of functional groups in naming an organic compound as per
TUPAC system of nomenclature is:
(Aa) —-COOH > -CONH,, > -COCl1>-CHO (B) -SOgH > -COCl > ~-CONH,, > -CN

\
/

(9] -COOR > -COCl >~-NH, > ,C=0 (D) —-COOH > -COOR > —~CONH,, > -COCl

Which of the following is not an example of benzenoid compound?

A (B)

NH,

© (D)

a198

Which technique among the following, is most appropriate in separation of a mixture of 100 mg of
p-nitrophenol and picric acid?

(A) Steam distillation

(B) 2-5 ft long column of silica gel

(9] Sublimation

(D) Preparative TLC (Thin Layer Chromatography)

The separation of two coloured substances was done by paper chromatography. The distances travelled
by solvent front, substance A and substance B from the base line are 3.25 cm, 2.08 cm and 1.05 cm,

respectively. The ratio of Ry values of A to B is

In base vs. acid titration, at the end point methyl orange is present as:
(A) quinonoid form (B) heterocyclic form

(C) phenolic form (D) benzenoid form

While estimating the nitrogen present in an organic compound by Kjeldahl's method, the ammonia

evolved from 0.25 g of the compound neutralized 2.5 mL of 2 M H,SO,. The percentage of nitrogen

present in organic compound is

Which of the following carbocations is most stable?

OCH,
@ = B N Ny
23]
. &
©) H,CO D) W W
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Kjeldahl's method was used for the estimation of nitrogen in an organic compound. The ammonia

evolved from 0.55 g of the compound neutralized 12.5 mL of 1 M HySO, solution. The percentage of

nitrogen in the compound is . (Nearest integer)

Observe structures of the following compounds

NH,
Al o OH =
)\/ H-’-N/T Q/\
OH
O O

The total number of structures/compounds which possess asymmetric carbon atoms is

The complete combustion of 0.492 g of an organic compound containing ‘C’, ‘H’ and ‘O’ gives 0.793 g of

CO, and 0.442 g of H,O. The percentage of oxygen composition in the organic compound is

(Nearest integer)

The correct IUPAC name of the following compound is:

H

O,N il
(@ &
(A) 4-methyl-2-nitro-5-oxohept-3-enal (B) 4-methyl-5-oxo0-2-nitrohept-3-enal
(C) 4-methyl-6-nitro-3-oxohept-4-enal (D) 6-formyl-4-methyl-2-nitrohex-3-enal

Which one of the following techniques is not used to spot components of a mixture separated on thin
layer chromatographic plate?
Aa) I, (Solid)

(B) U.V. Light
(C) Visualization agent as a component of mobile phase

(D) Spraying of an appropriate reagent

Which of the following structures are aromatic in nature?
(S] @ (S]
A B C D

(A) A, B,Cand D (B) Only Aand B (C) Only Aand C (D) Only B, Cand D

The formula of the purple colour formed in Laissaigne's test for sulphur using sodium nitroprusside is:
(A) NaFe[Fe[CN)6] (B) NaL[Cr[NH3 )5 (CNS)4]

(0] Na, [Fe(CN)5(NO)] (D) Na 4 [Fe(CN)5(NOS)]

In the estimation of bromine, 0.5g of an organic compound gave 0.40 g of silver bromide. The

percentage of bromine in the given compound is %. (Nearest integer)

[Relative atomic masses of Ag and Br are 108u and 80u, respectively]

0.25g of an organic compound containing chlorine gave 0.40g of silver chloride in Carius estimation.

The percentage of chlorine present in the compound is . [in nearest integer]

(Given: Molar mass of Ag is 108 g mol ! and that of Cl is 35.5 g mol 1)

Which of the following is most stable?

w A A e O m O
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24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

The number of possible stereoisomers of dimethyl cyclopentane is

On complete combustion 0.30g of an organic compound gave 0.20g of carbon dioxide and 0.10g of

water. The percentage of carbon in the given organic compound is . (Nearest integer)
The correct order of nucleophilicity is:

A) F >O0H" (B) Hy, O >OH" (©) ROH > RO~ (D) NH, > NHg

The IUPAC name of ethylidene chloride is:
(A) 1-Chloroethene (B) 1-Chloroethyne
(C) 1,2-Dichloroethane (D) 1, 1-Dichloroethane

Phenol on reaction with dilute nitric acid, gives two products. Which method will be most efficient for
large scale separation?

(A) Chromatographic separation (B) Fractional Crystallisation

(C) Steam distillation (D) Sublimation

In the following structures, which one is having staggered conformation with maximum dihedral angle?

CHy CH,4 CH,

CH, CHzy - -
H: :CH3 j$(
a) (B) (&) (D)
H H HH’QQ\H H H HHQH
H CHj CH; H

0.2 g of an organic compound was subjected to estimation of nitrogen by Dumas method in which

volume of N, evolved (at STP) was found to be 22.400 mL. The percentage of nitrogen in the compound
is . (Nearest integer)

[Given : Molar mass of N, is 28 g mol !, Molar volume of N, at STP: 22.41)

Given below are two statements.
Statement I: The presence of weaker n- bonds make alkenes less stable then alkanes.
Statement II: The strength of the double bond is greater than that of carbon-carbon single bond.

In the light of the above statements, choose the correct answer from the options given below.

(A) Both Statement I and Statement II are correct

(B) Both Statement I and Statement II are incorrect
(C) Statement I is correct but Statement II is incorrect
(D) Statement I is incorrect but Statement II is correct

Arrange the following carbocations in decreasing order of stability.

A B ¢ ®
(A) A>C>B (B) A>B>C (C) C>B>A (D) C>A>B

120 g of an organic compound that contains only carbon and hydrogen gives 330 g of CO, and 270 g of

water on complete combustion. The percentage of carbon and hydrogen, respectively are:
(A) 25 and 75 (B) 40 and 60 (C) 60 and 40 (D) 75 and 25
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1. Match the compounds in LIST-I with the observations in LIST-II, and choose the correct option.
LIST-I LIST-II
@ | Aniline ®) Sodium fusion extract of the compound on boiling with FeSOs,
followed by acidification with conc. H2SOa, gives Prussian blue color.
Sodium fusion extract of the compound on treatment with sodium
(I1) | o-Cresol Q) ) e
nitroprusside gives blood red color.
() | Cysteine R) f’kddltlon of the compound to a saturated solution of NaHCOs results
in effervescence.
(IV) | Caprolactam (S) | The compound reacts with bromine water to give a white precipitate.
(T) Treating the compound with neutral FeCls solution produces violet
color.
(A) [->P,QII>S III—>Q, R IV>P (B) [>P, I—>R,S;II>R IV—>Q, S
(C) [5Q, S II—>P, T, III—>P; IV—>S (D) [->P, S I->T, II—>Q, R IV—>P
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1 (1) Zn/HCI
: (2) Cr,0,, 773 K

O 10 - 20 atm
Considering the above reaction, the major product among the following is :
COCH,CH, CH,CH,CH,

A (B)
CH,CH, CH,

CH,
© (D)

2. Which of the following reagent is used for the following reaction ?
CH4CH,CH; — > CH4CH,CHO
A) Copper at high temperature and pressure
(B) Potassium permanganate

(C) Manganese acetate
(D) Molybdenum oxide

3. Identify A in the given chemical reaction.

CH, —_—
/ Y 773K, 10-20 atm major product

TT—IZ Mo,O5

Cl 13 CHj

4. Consider the following chemical reaction.

(1) Red hot Fe tube, 873K
(2) CO, HCI, AlClg

CH = CH Product

The number of sp2 hybridized carbon atom(s) present in the product is

5. For the given reaction :
CH = CHBr L. NaNH, (A)
| 2. Red hot iron tube, 873K (1ai0r product)
CH,4
Whatis 'A"?
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A CH,CH,CH,NH,, (B) o
CH,
© (D) CH =CH-NH,,
|
CH,
6. Which of the following is Lindlar catalyst ?
A) Partially deactivated palladised charcoal
(B) Sodium and Liquid NHg
(C) Cold dilute solution of KMnO, (D) Zinc chloride and HCI1

7. Given below are two statements :
Statement-I : 2-methylbutane on oxidation with KMnO, gives 2-methylbutane-2-ol.

Statement-II : n-alkanes can be easily oxidised to corresponding alcohols with KMnO,.

Choose the correct option :

(A) Both statement-I and statement-II are correct
(B) Both statement-I and statement-II are incorrect
(C) Statement-I is correct but statement-II is incorrect
(D) Statement-I is incorrect but statement-II is correct
CH,
Alkaline KMnO,
8. % r/Xlr
H
OCH,
Considering the above chemical reaction, identify the product “X”:
CH,0OH CHO CH, COOH
X - X- X - X-
OCH, OCH, oH OCH,
Aa) (B) ©) (D)
9. Match List-I with List-II :
List-I List-II
(Chemicals) (Use/Preparation/Constituent)
(a) Alcoholic potassium hydroxide (i) electrodes in batteries
(b) Pd /BaSO, (ii) obtained by addition reaction
(c) BHC (Benzene hexachloride) (iii) used for B - elimination reaction
(d) Polyacetylene (iv) Lindlar’s Catalyst

Choose the most appropriate match :
(Y (@)-Gi), (b)-(1), (0)-(v), (d)-(ii) (B) (@)-Gii), (b)-(iv), (0)-(id), (d)-(i)
(©) (a)-Gii), (b)-(i), (c)-(iv), (d)-(ii) (D) (@)-Gi), (b)-(iv), (c)-(). (d)-(ii)
10. Presence of which reagent will affect the reversibility of the following reaction, and change it to an
irreversible reaction :

CH, +1 CH, -1+ HI

4772 Reversible 3
(A) Liquid NH4 (B) Concentrated HIO4
(C) dilute HN02 (D) HOCI
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11. An organic compound ‘A’ C4Hg on treatment with KMnO, / H*' vyields compound 'B' C3HgO.
Compound ‘A’ also yields compound ‘B’ on ozonolysis. Compound ‘A’ is :
A) 2-Methylpropene (B) But-2-ene
(B) 1-Methylcyclopropane (D) Cyclobutane

12. Methylation of 10 g of benzene gave 9.2 g of toluene. Calculate the percentage yield of toluene

(Nearest integer)

13. O KMHO A
H50, (ma]or product)

O KMnQ,
H27s E (major pmduct)

For above chemical reactions, identify the correct statement from the following.

A) Both compound ‘A’ and compound ‘B’ are diols

(B) Both compound ‘A’ and compound ‘B’ are dicarboxylic acids.

(C) Compound ‘A’ is diol and compound ‘B’ is dicarboxylic acid.
(D) Compound ‘A’ is dicarboxylic acid and compound ‘B’ is diol.

14. Metallic sodium does not react normally with :
(A) gaseous ammonia (B) Ethyne
(C) tert-butyl alcohol (D) But-2-yne
15. The stereoisomers that are formed by electrophilic addition of bromine to trans-but-2-ene is :
(A) 1 racemic and 2 enantiomers (B) 2 enantiomers
(C) 2 enantiomers and 2 mesomers (D) 2 identical mesomers
16. Given below are two statements: one is labelled as Assertion (A) and the other is labelled as Reason
(R).

Assertion (A) : Treatment of bromine water with propene yields 1-bromopropan-2-ol.

Reason (R) : Attack of water on bromonium ion follows Markovnikov rule and results in 1-
bromopropan-2-ol.

In the light of the above statements, choose the most appropriate answer from the options given below:
(A) (A) is false but (R) is true

(B) Both (A) and (R) are true but (R) is NOT the correct explanation of (A)

(C) Both (A) and (R) are true and (R) is the correct explanation of (A)

(D) (A) is true but (R) is false

17. In the following sequence of reactions, the final product D is :
OH
Br CH H,/Pd-C CrO
CH,;—C=C-H+NaNH, —A 3»p—2——>C—3»D
@A) H,C~-CH = CH-CH(OH) - CH,, ~CH, —CHg
o)

(B) CHj - CH, — CH, — CH,, - CH, ~ C—~CHj,
©) CH5 -CH = CH-CH, -CH, - CH, ~COOH

o)

Il
(D) H4C-CH, - CHy ~CH,, ~CH, —~C~H
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18. A chloro compound “A”.
@) Forms aldehydes on ozonolysis followed by the hydrolysis.
(ii) When vaporized completely 1.53 g of A, gives 448 mL of vapour at STP.

The number of carbon atoms in a molecule of compound A is

19. Excess of isobutane on reaction with Br, in presence of light at 125°C gives which one of the following,

as the major product?

(|3H3 ]?r
Aa) CH, - (IZ —Br (B) CH;y - Cl —CH,—Br
CH, CH,
© CH; - CIH —CH,Br (D) CH, = (IZH —CH,Br
CH,4 CH,Br
20. The major product formed in the following reaction is :
)\/ __HBr . Major Product

(excess)

(a) >§/\ ’ (B) Br\)\/\
r B

T

Br Br
© ></ (D)
Br
JEE Advanced 2021
1. The major product formed in the following reaction is :
P P NaNH,
liq. NH,
) Bt R ® = \_/ \/

© \\_/—\:/—\ (D) L T W ¢
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1.

In bromination of Propyne, with Bromine 1, 1, 2, 2-tetrabromopropane is obtained in 27% yield. The

amount of 1, 1, 2, 2-tetrabromopropane obtained from 1g of Bromine in this reaction is xlO_lg .

(Nearest integer)

(Molar mass: Bromine = 80 g/mol)

Which among the following pairs of the structures will give different products on ozonolysis? (Consider
the double bonds in the structures are rigid and not delocalized.)
CH; CH;

CH; CH;
(Aa) @\ + » @\ (B) «—>
CH, CH,
CHy CH;
CH:; CH:; CH:‘} CH:‘;

S I CH:‘} CH:‘} / : ; '\\
(©) — (D) ‘

A o =

}I_a H O
(a) H,C—-COOH (B)  H,C—-C-CH,

CHy
r (D)

O

©

04\0

Match List -1 with List -II,

List -I Reaction List -II Catalyst
(A) O (1) | Spiro compound
(B) >q>< (II) | Aromatic compound
(C) N (III) | Non-planar Heterocyclic compound
(D) U (IV) | Bicyclo compound

Choose the correct answer form the options given below:
(a) (A)- (1), (B) - (D, (C) - (1V), (D) - (111) (B) (A)-(IV), (B) - (111), (C) - (1), (D) - (1)

(©) (A) - (D), (B) - (1V), (C) - (1), (D) - (II) (D) (A)-(1Vv), (B)- D), (C) - (1D, (D) -(0)

In the presence of sunlight, benzene reacts with Cl, to give product, X. The number of hydrogens in X

is
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6. Which of the following compounds is not aromatic?
e« ‘g ‘g
(Y (B) (©) (D)
7. A compound ‘A’ on reaction with X and Y’ produces the same major product but different by product ‘a’

and ‘b’. Oxidation of ‘a’ given a substance produced by ants.

G
A
——— a+0=C—CHy—C—CHs
CH; CH, | '
1 | CHs
H,C=C-CH,;-C—CH, -
I CH, CH;
CH; Y g |- [
L . bh+0=C—-CH,—-C-
Compound “A’ =L~ CHy ? Ky
CH;
‘X’ and ‘Y’ respectively are:
a) KMnO, /H" and dil. KMnO,, 273K  (B) KMnO,, (dilute), 273K and KMnO, / H*
(©) KMnO, /H" and O3, Hy,0/ Zn (D) O3. Hy0 / Zn and KMnO, / H*

8. The major product (P) in the reaction.

PhWHr _HBr s o) [Phis- C.H]

Br
Br
Ph Br
(a) ® o
Br
Br
Ph Br Ph Br
© ®) Y\/
Br Br
9. What will be the major product of following sequence of reactions?
i) n - Buli, n - CzH, ;Cl
n—Bu—E(l)n uli, n sH; 1
(ii) Lindlar cat, H,,
n-Bu n-Bu
(Y " (B)
'I_'I'”CS n-bu n-Bu (‘:-‘””
CsHy
H,,Cs n-Bu
(©) =, / (D)
n-Bu
10. ‘A’ and ‘B’ respectively are:
1
A ) Og Ethane-1,2-dicarbaldehyde + Glyoxal/Oxaldehyde
(2) Zn-Hy0
) Og 5-oxohexanal
(2) Zn-Hy0
A) 1-methylcyclohex-1,3-diene and cyclopentene

(B) Cyclohex-1,3-diene and cyclopentene
(C) 1-methylcyclohex-1,4-diene and 1-methylcyclopent-1-ene
(D) Cyclohex-1,3-diene and 1-methylcyclopent-1-ene
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11.

12.

13.

14.

15.

Halogenation of which one of the following will yield m-substituted product with respect to methyl group

as a major product?
CH4

(a)
CHO
CH,
OH
©

The product formed in the following reaction.

CH.
CHj > H®
C=CH,+H-C—-CHy; — ?is:
CHj; / | ;
CH,
CH, »CH;
a) ,CH—-CH,—CHy—CH_
CH, CH,
,CH,
(©) CH;-CH~-CH~-CH
\ [ “CH,

CH; CH,

The major product formed in the following reaction, is:

>\/\()H+O H*
(A) >\/\()/(Oj

0
@ D,

(B)

(D)

(B)

(D)

(B)

(D)

CH.

-

NO,
CH,

NO,

.

c CH,-C—CH,
|

H CH,

CHj
CHj

CH;CH;
| |
CH;—C— C—CHj,
| |
CH;CHj

>\/\O/‘(()j

OH

Amongst the following, the major product of the given chemical reaction is:

BI'#

| R —— Major Product
CH;OH ”

(j\\ur
OCll4

+

H
2, 7-Dimethyl-2, 6-octadiene ——— A

[j:m
0~ YOCH,

The major product ‘A’ of the following given reaction has

Major product

O@()LH (\/r()m]
By 0 “Br

sp2 hybridized carbon atoms.
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1. Calgon is used for water treatment. Which of the following statement is NOT true about Calgon?
A) It doesnot remove Ca2* ion by precipitation
(B) It is polymeric compound and is water soluble
(C) It is also known as Graham'’s salt
(D) Calgon contains the 2" most abundant element by weight in the Earth’s crust
2. Given below are two statements: one is labelled as Assertion A and the other is labeled as Reason R.

Assertion A : Hydrogen is the most abundant element in the Universe, but it is not the most abundant
gas in the troposphere.

Reason R : Hydrogen is the lightest element.

In the light of the above statements, choose the correct answer from the options given below :

(A) Both A and R are true but R is not the correct explanation of A

(B) A is true but R is false

(C) Both A and R true and R is the correct explanation of A

(D) A is false but R is true

3. Statements about heavy water are given below.
A. Heavy water is used in exchange reactions for the study of reaction mechanism
B. Heavy water is prepared by exhaustive electrolysis of water
C. Heavy water has higher boiling point than ordinary water
D. Viscosity of HyO is greater than D,O
Choose the most appropriate answer from the options given below :
(A) A and B only (B) A, B and C only
(C) A and D only (D) A and C only
4. Which of the following forms of hydrogen emits low energy 3~ particles?
(A) Deuterium 12H (B) Protium iH (C) Tritium ?H (D) ProtonH*
5. The correct statements about HyO, are :
(A) used in the treatment of effluents.
(B) used as both oxidizing and reducing agent.

(C) the two hydroxyl groups lie in the same plane.

(D) miscible with water.

Choose the correct answer from the options given below:

Aa) (A), (B), (C) and (D) (B) (B), (C) and (D) only
(C) (A), (B) and (D) only (D) (A), (C) and (D) only
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10.

11.

12.

The INCORRECT statement(s) about heavy water is(are).

(A) used as a moderator in nuclear reactor

(B) obtained as a by-product in fertilizer industry

(C) used for the study of reaction mechanism

(D) has higher dielectric constant than water

Choose the correct answer from the options given below :

Aa) (B) only (B) (D) only
(C) (B) and (D) only (D) (C) only

Given below are two statements : one is labelled as Assertion A and the other is labelled as Reason R :
Assertion A : The H - O - H bond angle in water molecule is 104.5°.

Reason R : The lone pair — lone pair repulsion of electrons is higher than the bond pair-bond pair
repulsion.

In the light of the above statements, choose the correct answer from the options given below :

(A) Both A and R are true, but R is not the correct explanation of A

(B) A is true but R is false

(C) A is false but R is true

(D) Both A and R are true, and R is the correct explanation of A

Given below are two statements :

Statement-I : H,0, can act as both oxidizing and reducing agent in basic medium.

Statement-II : In the hydrogen economy, the energy is transmitted in the form of dihydrogen.
In the light of the above statements, choose the correct answer from the options given below :
(A) Statement I is true but statement II is false
(B) Statement I is false but statement II is true
Q) Both statement I and statement II are false

(D) Both statement I and statement II are true

Given below are two Statements: One is labelled as Assertion A and the other is labelled as Reason R:
Assertion A : During the boiling of water having temporary hardness, Mg(HCOg), is converted to
MgCOg.

Reason R : The solubility product of Mg(OH), is greater than that of MgCOg.

In the light of the above statements, choose the most appropriate answer from the options given below:
(A) Both A and R are true and R is the correct explanation of A

(B) A is true but R is false

(C) A is false but R is true

(D) Both A and R are true but R is NOT the correct explanation of A

The functional groups that are responsible for the ion-exchange property of cation and anion exchange
resins, respectively, are :
Aa) -SOgH and —-NH, (B) —-SOgH and —~COOH

(C) -NH, and -SOgH (D) -NH,, and -~-COOH

The number of neutrons and electrons, respectively, present in the radioactive isotope of hydrogen is :
(A) land 1 (B) 2 and 2 (C) 3and 1 (D) 2 and 1

Isotope(s) of hydrogen which emits low energy B~ particles t; o value > 12 years is/are :

(A) Deuterium and Tritium (B) Protium
(C) Deuterium (D) Tritium
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13. Given below are two statements: One is labeled as Assertion A and the other is labelled as Reason R.

Assertion A : The dihedral angles in H,O, in gaseous phase is 90.2° and in solid phase is 111.5°.

Reason R : The change in dihedral angle in solid and gaseous phase is due to the difference in the
intermolecular forces.

Choose the most appropriate answer from the options given below for A and R.

(A) A is not correct but R is correct.

(B) Both A and R are correct but R is not the correct explanation of A.

(C) A is correct but R is not correct.

(D) Both A and R are correct and R is the correct explanation of A.

14. The single largest industrial application of dihydrogen is :

(A) Manufacture of metal hydrides (B) Rocket fuel in space research
(C) In the synthesis of nitric acid (D) In the synthesis of ammonia
15. Given below are two statements: one is labelled as Assertion(A) and the other is labelled as Reason(R).

Assertion (A) : Heavy water is used for the study of reaction mechanism.

Reason (R): The rate of reaction for the cleavage of O — H bond is slower than that of O — D bond.
Choose the most appropriate answer from the options given below :

(A) Both (A) and (R) are true but (R) is not the true explanation of (A).

(B) (A) is true but (R) is false.

(C) Both (A) and (R) are true and (R) is the true explanation of (A).

(D) (A) is false but (R) is true.

16. Which one of the following statements is incorrect ?

A) Bond dissociation enthalpy of H, is highest among diatomic gaseous molecules which contain

a single bond.
(B) At around 2000 K, the dissociation of dihydrogen into its atoms is nearly 8.1%.
(C) Dihydrogen is produced on reacting zinc with HCl as well as NaOH (aq)

(D) Atomic hydrogen is produced when H, molecules at a high temperature are irradiated with UV
radiation
17. Given below are two statements :

Statement-I : The process of producing syn-gas is called gasification of coal.

Statement-II : The composition of syn-gas is CO +COq + Hg (1 : 1 : 1),

In the light of the above statements, choose the most appropriate answer from the options given below:
(A) Both statement I and statement II are false
(B) Both statement I and statement II are true
(C) Statement I is false but statement II is true

(D) Statement I is true but statement II is false
18. Deuterium resembles hydrogen in properties but :
A) reacts vigorously than hydrogen (B) reacts just as hydrogen
(C) emits Bt particles (D) reacts slower than hydrogen
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1. Given below are two statements.
Statement I : Stannane is an example of a molecular hydride.
Statement II : Stannane is a planar molecule.
In the light of the above statements choose the most appropriate answer from the options given below:
(A) Both Statement I and Statement II are true
(B) Both Statement I and Statement II are false
(C) Statement I is true but Statement II is false

(D) Statement I is false but Statement II is true

2. On reaction with stronger oxidizing agent like KIO,, hydrogen peroxide oxidizes with the evolution of

O,. The oxidation number of I in KIO, changes to

3. The products obtained during treatment of hard water using Clark’s method are:
(A) CaCOg5 and MgCOg4 (B) Ca(OH), and Mg(OH),
(C) CaCOg5 and Mg(OH), (D) Ca(OH), and MgCO4
4. Given below are two statements:

Statement I: Hydrogen peroxide can act as an oxidizing agent in both acidic and basic conditions.
Statement II: Density of hydrogen peroxide at 298 K is lower than that of D4O.

In the light of the above statements, choose the correct answer from the options given below:

(A) Both statement I and statement II are true
(B) Both statement I and statement II are false
(9] Statement I is true but statement II is false
(D) Statement I is false but statement II is true
5. Which of the following can be used to prevent the decomposition of HyO,, ?
(A) Urea (B) Formaldehyde
(C) Formic acid (D) Ethanol
6. High purity (> 99.95%) dihydrogen is obtained by:
(A) reaction of zinc with aqueous alkali
(B) electrolysis of acidified water using platinum electrodes
(0] electrolysis of warm aqueous barium hydroxide solution between nickel electrodes
(D) reaction of zinc with dilute acid
7. Two isomers ‘A’ and ‘B’ with molecular formula C4Hg give different products on oxidation with KMnO,

in acidic medium. Isomer ‘A’ on reaction with KMnO, /H" results in effervescence of a gas and gives

ketone. The compound ‘A’ is:

(A) But-1-ene (B) cis-But-2-ene
(C) trans-But-2-ene (D) 2-methyl propene
8. Which one of the following reactions indicates the reducing ability of hydrogen peroxide in basic
medium?
(Aa) HOCI + HyOy —> HgO" +Cl™ + Oy
(B) PbS + 4H,0, —> PbSO, + 4H,0
(©) 2MnOj + 3HyOy —> 2MnOy + 30, +2H,0 + 20H™
(@)  Mn?"+Hy0, —— Mn** +20H"
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9. Boiling of hard water is helpful in removing the temporary hardness by converting calcium hydrogen

carbonate and magnesium hydrogen carbonate to:

A) CaCOg5 and Mg(OH), (B) CaCOg5 and MgCOg4
(C) Ca(OH), and MgCO4 (D) Ca(OH), and Mg(OH),
10. The highest industrial consumption of molecular hydrogen is to produce compounds of element.
(A) Carbon (B) Nitrogen (C) Oxygen (D) Chlorine
11. Which of the following statements are correct?
A) Both LiCl and MgCl. are soluble in ethanol.
B) The oxides Li,O and MgO combine with excess of oxygen to give superoxide.
(@] LiF is less soluble in water than other alkali metal fluorides.
(D) Li,O is more soluble in water than other alkali metal oxides.

Choose the most appropriate answer from the options given below.

(A) (A) and (C) only (B) (A), (C) and (D) only
(C) (B) and (C) only (D) (A) and (D) only
12. In the industrial production of which of the following, molecular hydrogen is obtained as a byproduct?
(A) NaOH (B) NacCl (C) Na metal (D) Na,CO4
13. Which one of the following compounds is used as a chemical in certain type of fire extinguisher?
(A) Baking soda (B) Soda ash (C) Washing soda (D) Caustic Soda
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1. Find A, B and C in the following reactions :

NHg + A + COgy ——> (NH4)2C03
(NH4);,CO4 + HyO + B —— NH,HCO4

NH,HCOg + NaCl —— NH,Cl+C

(A) A -0y, B-COy; C-NayCOg (B) A -Hy0; B-0y; C-NaHCO4
(0] A -Hy0; B-CO,y; C-NaHCOq4 (D) A -Hy0;B-0,; C-Nay,COg
2. Number of amphoteric compounds among the following is
A) BeO (B) BaO (9] Be(OH), (D) Sr(OH),
3. Match List-I with List-II :
List-I (Salt) List-II (Flame colour wavelength)
(@) LiCl ) 455.4 nm
(b) NaCl (ii) 670.8 nm
(c) RbCl (iii) 780.0 nm
(d) CsCl (iv) 589.2 nm
Choose the correct answer from the options given below :
Option
a b c d a b c d
A) iv ii iii i (B) ii i iv iii
(C) ii iv iii i (D) i iv ii iii
4. The correct set from the following in which both pairs are in correct order of melting point is:
A) LiCl > LiF ; MgO > NaCl (B) LiCl > LiF ; NaCl > MgO
(C) LiF > LiCl ; NaCl > MgO (D) LiF > LiCl ; MgO > NacCl
5. Among the following, number of metal/s which can be used as electrodes in the photoelectric cell
is . (Integer answer)
Aa) Li (B) Na (9] Rb (D) Cs
6. Statement-I: Sodium hydride can be used as an oxidizing agent.

Statement-II : The lone pair of electrons on nitrogen in pyridine makes it basic.

Choose the CORRECT answer from the options given below:

(A) Statement-I is true but statement-II is false
(B) Statement-I is false but statement-II is true
(0] Both statement-I and statement-II are true
(D) Both statement-I and statement-II are false
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7. Match List-I with List-II.
List-I List-II
(a) | Be (i) | Treatment of cancer
(b) | Mg (ii) | Extraction of metals
(c) | Ca (iii) | Incendiary bombs and signals
(d | Ra (iv) | Windows of X-ray tubes
(v) | Bearings for motor engines

Choose the most appropriate answer from the option given below :

Aa) @ - (@), (b) - (i), (c) - (@), (d) — (i) (B) (@ - (ii), (b) - (iv), () - ¥), (d) - ()

© @ - (@), (b) - (i), () - (i), (d) - @) (D) (@) - (ii), (b) - (i), (c) - (i), (d) - (v)
8. Given below are two statements :

Statement-I: Both CaCl, -6H,0 and MgCl, - 8H,0 undergo dehydration on heating.

Statement-II : BeO is amphoteric whereas the oxides of other elements in the same group are acidic.

In the light of the above statements, choose the correct answer from the options given below :

(A) Statement-I is false but statement-II is true
(B) Both statement-I and statement-II are false
(C) Statement-I is true but statement-II is false
(D) Both statement-I and statement-II are true
9. Match List-I with List-II :
List-I List-II
(a) Ca (0Cl), ) Antacid
(b) CasSO, ~iH20 (ii) Cement
2
(c) CaO (iii) Bleach
(d) CaCOgqg (iv) Plaster of Paris

Choose the most appropriate answer from the options given below :
Aa) (@)-(iid), (b)-(ii), (c)-(v), (d)-() (B) @-(), (b)-Gv), (c)-(iid), (d)-(i)
© (@)-(iii), (b)-(v), (c)-Gi), (d)-() (D) (@)-(ii), (b)-(ii), (c)-(), (d)-(v)

10. One of the by-products formed during the recovery of NHg from Solvay process is :
Aa) CaCl,, (B) Ca(OH), (C) NaHCOq4 (D) NH,CI

11. Given below are two statements :
One is labelled as Assertion A and the other is labelled as Reason R.
Assertion A : Lithium halides are some what covalent is nature
Reason R : Lithium possess high polarisation capability
In the light of the above statements, choose the most appropriate answer from the options given below:
(A) Both A and R are true and R is the NOT correct explanation of A
(B) Both A and R are true and R is the correct explanation of A
(C) A is false but R is true
(D) A is true but R is false
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12. Match List-I and List-II :

List-I List-II
(@) | Li (i) | Photoelectric cell
(b) | Na (ii) | Absorbent of CO,
(c) | K (iii) | Coolant in fast breeder nuclear reactor
(d | Cs (iv) | Treatment of cancer
(v) | Bearings for motor engines

Choose the correct answer from the options given below :

a b c d a b c d
(A) A i ii iv (B) iv iii i ii
(C) A iii ii i (D) A4 ii iv i
13. Given below are two statements :

Statement-I : None of the alkaline earth metal hydroxides dissolve in alkali.
Statement-II : Solubility of alkaline earth metal hydroxides in water increases down the group.

In the light of the above statements, choose the most appropriate answer from the options given below:

(A) Statement-I is incorrect but statement-II is correct
(B) Statement-I is correct but statement-II is incorrect
(C) Statement-I and statement-II both are incorrect
(D) Statement-I and statement-II both are correct

14. Match List-I with List-II :

List-I (Elements) List-II (Properties)
(@ |Li () | Poor water solubility of I™ salt
(b) | Na (ii) | Most abundant element in cell fluid
() |K (iii) | Bicarbonate salt used in fire extinguisher
(d | Cs (iv) | Carbonate salt decomposes easily on heating

Choose the correct answer from the options given below :
(a) (@) - (iv), (b) - (ii), (c) - (iii), (d) - () (B) (@) - (iv), (b) - (iii), (c) - (i), (d) - (@)
© (@) - @, (b) - (iii), () - (i), (d) - (iv) (D) (@) - @, () - (i), (c) - (i), (d) - (iv)

15. Match List-I with List-II :

List-I (Element) List-II (Properties)
(a) Ba (i) Organic solvent soluble compounds
(b) Ca (ii) Outer electronic configuration 6s2
(c) Li (iii) Oxalate insoluble in water
(d) Na (iv) Formation of very strong monoatomic base

Choose the correct answer from the options given below :
(a) (@) — (v), (b) - (@), (c) — (i), (d) — (iii)
(B) (@) — (i), (b) - (i), (c) - @), (d) - @)
© (@) — (i), (b) — (iii), (c) - @), (d) - (v)
(D) (@) — @, (b) - (v), (c) - (i), (d) — (iii)
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16. Given below are two statements :
One is labelled as Assertion (A) and the other is labelled as Reason (R).
Assertion (A) : Barium carbonate is insoluble in water and is highly stable.
Reason (R) : The thermal stability of the carbonates increases with increasing cationic size.
Choose the most appropriate answer from the options given below:
(A) (A) is true but (R) is false.
(B) Both (A) and (R) are true but (R) is not the true explanation of (A).
(C) (A) is false but (R) is true.
(D) Both (A) and (R) are true and (R) is the true explanation of (A).

17. Number of paramagnetic oxides among the following given oxides is :
Li5O, CaO, Na,0,, KO,, MgO and K,0O

A 0 (B) 3 (C) 2 (D) 1

18. Given below are two statements :
One is labelled as Assertion (A) and the other is labelled as Reason (R).
Assertion (A) : Lithium salts are hydrated.
Reason (R) : Lithium has higher polarising power than other alkali metal group members.
In the light of the above statements, choose the most appropriate answer from the options given below:
(A) Both (A) and (R) are correct and (R) is the correct explanation of (A).
(B) (A) is not correct but (R) is correct.
(C) Both (A) and (R) are correct but (R) is NOT the correct explanation of (A).

(D) (A) is correct but (R) is not correct.

19. The oxide that gives H,O, most readily on treatment with H,O is :
A) Na,O, (B) PbO,, Q) SnO, (D) BaO, - 8H,0

20. Choose the correct statement from the following :
A) The low solubility of Csl in water is due to its high lattice enthalpy
(B) LiF has least negative enthalpy of formation among alkali metal fluorides
(C) The standard enthalpy of formation for alkali metal bromides becomes less negative on
descending the group
(D) Among the alkali metal halides, LiF is least soluble in water

21. The number of water molecules is gypsum, dead burnt plaster and plaster of Paris, respectively are :
(A) 2,0 and 0.5 (B) 0.5, 0 and 2 (C) 5, 0,and 0.5 (D) 2,0and 1

22. What are the products formed in sequence when excess of CO,, is passed in slaked lime ?
A) CaCOg, Ca(HCOg), (B) CaO, Ca(HCOg),
(0] CaO, CaCOg4 (D) Ca(HCO3),, CaCO4
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1.

Portland cement contains X’ to enhance the setting time. What is X'?

1
(Aa) CaSO, ~EH20 (B) CaSO, -2H,0
Q) CaSO, (D) CaCOg
Lithium nitrate and sodium nitrate, when heated separately, respectively, give:
(A) LiNO, and NaNO,, (B) Li;O and Na,O
Q) Li;O and NaNO, (D) LiNO, and Na,O

Statement I: An alloy of lithium and magnesium is used to make aircraft plates.
Statement II: The magnesium ions are important for cell-membrane integrity.

In the light the above statements, choose the correct answer from the options given below:
(A) Both Statement I and Statement II are true

(B) Both Statement I and Statement II are false

(0] Statement I is true but Statement II is false

(D) Statement I is false but Statement II is true

The metal slats formed during softening of hardwater using Clark’s method are:
(A) Ca(OH), and Mg(OH), (B) CaCOg5 and Mg(OH),

(C) Ca(OH), and MgCOg4 (D) CaCO5 and MgCOg4

Which of the following statement is incorrect?
A) Low solubility of LiF in water is due to its small hydration enthalpy

(B) KO, is paramagnetic
(0] Solution of sodium in liquid ammonia is conducting in nature
(D) Sodium metal has higher density than potassium metal

In which of the following pairs, electron gain enthalpies of constituent elements are nearly the same or
identical?

(a) Rb and Cs (b) Na and K (c) Ar and Kr (d) I and At

Choose the correct answer form the options given below:

(A) (@) and (b) only (B) (b) and (c) only (C) (@) and (c) only (D) (c) and (d) only

Given below are two statements:

Statement I: The chlorides of Be and Al have Cl-bridged structure. Both are soluble in organic solvents
and act as Lewis bases.

Statement II: Hydroxides of Be and Al dissolve in excess alkali to give beryllate and aluminate ions

In the light of the above statements, choose the correct answer from the options given below:

(A) Both statement I and statement II are true

(B) Both statement I and statement II are false

Q) Statement I is true but Statement II is false

(D) Statement I is false but Statement II is true

Given below are two statements : one is labelled as Assertion A and the other is labelled as Reason R.
Assertion A : LiF is sparingly soluble in water

Reason R : The ionic radius of Li* ion is smallest among its group members, hence has least hydration
enthalpy.

In the light of the above statements, choose the most appropriate answer from the options given below
(A) Both A and R are true and R is the correct explanation of A

(B) Both A and R are true but R is NOT the correct explanation of A

(C) A is true but R is false

(D) A is false but R is true
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Reaction of BeCl, with LiAlH, gives:

A) AlClg (B) BeH,, (9] LiH
(D) LiCl (E) BeAlH,

Choose the correct answer from options given below:

(a) (&), (D) and (E) (B) (A), (B) and (D)

© (D) and (E) (D) (B). (C) and (D)

The correct order of density is:

(A) Be > Mg > Ca > Sr (B) Sr > Ca > Mg > Be
(C) Sr > Be > Mg > Ca (D) Be > Sr > Mg > Ca
Choose the correct order of density of the alkali metals.

(A) Li<K <Na<Rb<Cs (B) Li<Na<K<Rb<Cs
(C) Cs <Rb <K < Na < Li (D) Li<Na<K<Cs<Rb

Amongst baking soda, caustic soda and washing soda, carbonate anion is present in:
(A) Washing soda only (B) Washing soda and caustic soda only
(C) Washing soda and baking soda only (D) Baking soda, caustic soda and washing soda

Match List-I with List-II.

(Metal) (Emitted light wavelength (nm))

Aa) Li (I 670.8

(B) Na (Im) 589.2

(9] Rb (I11) 780.0

(D) Cs (1AY] 455.5

Choose the most appropriate answer from the options given below:

Aa) (A)-1), B)-(1D, (C)-(1D, (D)-1V) (B) (A)-111), (B)-(D, (C)-0), (D)-1V)

€ (A)-111, B)-0, (C)-1D, (D)-1V) (D) (A)-Iv), (B)-(D, (C)-(), (D)-(11)

Hydrogen has three isotopes : protium (IH), deuterium (2H or D) and tritium (SH or T). They have
nearly same chemical properties but different physical properties. They differ in

(A) number of protons (B) atomic number

(C) electronic configuration (D) atomic mass

Dihydrogen reacts with CuO to give.

(A) CuH,, (B) Cu (C) Cuy,0 (D) Cu(OH),

BeO reacts with HF in presence of ammonia to give [A] which on thermal decomposition produces [B]

and ammonium fluoride. Oxidation state of be in [A] is

BeCl,, reacts with LiAlH, to give:
(A) Be + Li[AlH, ] + H, (B) Be + AlHg + LiCl + HCI1
(C) BeH, + LiCl + A1C13 (D) BeH,, + Li[AICl,]

Match List-I with List-II

List-I List-II

(Si-Compounds) (Si-Polymeric/Other Products)
(A) (CH3),Si 1) Chain Silicone
(B) (CH3)Si(OH)4 1) Dimeric Silicone

11I) Silane
V) 2D-Silicone

©) (CHgz), Si(OH),,
(D)  (CHj3)3Si(OH)
Choose the correct answer from the options given below:

(a) (A)-(IID), (B)-(1D), (C)-O, (D)-(V) (B) (A)-(1Vv), (B)-0, (O)-aD), (D)-(I11)
© (A)-(D, B)-D, (C)-1V), (D)-(I1I) (D) (A)-(IID), (B)-(IV), (C)-0. (D)-(II)

(
(
(
(
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19. The correct order of melting point is:
(A) Be > Mg > Ca > Sr (B) Sr > Ca > Mg > Be
(C) Be > Ca > Mg > Sr (D) Be > Ca > Sr > Mg
20. s-Block element which cannot be qualitatively confirmed by the flame test is:
(A) Li (B) Na (C) Rb (D) Be
21. Which one of the following alkaline earth metal ions has the highest ionic mobility in its aqueous
solution?
(a) Be2* (B) Mg2* ©) ca2t (D) sr2+

JEE Advanced 2022

1. LIST-I contains compounds and LIST-II contains reactions.
LIST-I LIST-II
M | HyOq (P) | Mg(HCO,), + Ca(OH)y —>
(m | Mg(OH)y (@ | BaO, +H,S0, ——>
(n | BaCly (R) | ca(OH), + MgCl, ——>
(v) | CaCOg (8) | BaO, +HCl ——>
(T) | Ca(HCOg), + Ca(OH)y —>

Match each compound in LIST-I with its formation reaction(s) in LIST-II, and choose the correct option:
(A) I-Q;II->P,II>S; IV>R (B) I-T,I->PIlI->Q; IV>R
(C) I-T, IR II->Q; IV>P (D) I-Q;II->RIII->S; IV>P
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1. Given below are two statements :
One is labelled as Assertion A and the other is labelled as Reason R.
Assertion A: In T/I5, isomorphous to Csls, the metal is present in +1 oxidation state.
Reason R : T/ metal has fourteen f-electrons in its electronic configuration.
In the light of the above statements, choose the most appropriate answer from the options given below:
(A) Both A and R are correct but R is NOT the correct explanation of A
(B) Both A and R are correct and R is the correct explanation of A

(C) A is correct but R is not correct
(D) A is not correct but R is correct
2. Compound A used as a strong oxidizing agent is amphoteric in nature. It is the part of lead storage

batteries. Compound A is :

A) PbSO, (B) PbO (©) PbO,, (D) Pb304
3. Water does not produce CO on reacting with :
A) CsHg (B) CO, (©) CH, (D) C
4. The correct statement about ByHg is :
A) Terminal B -H bonds have less p-character when compared to bridging bonds
(B) Its fragment, BHg, behaves as a Lewis base

(0] The two B-H-B bonds are not of same length
(D) All B-H-B angles are of 120°

5. The INCORRECT statement regarding the structure of Cg is :
A) It contains 12 six-membered rings and 24 five-membered rings
(B) The five-membered rings are fused only to six-membered rings
(0] The six-membered rings are fused to both six and five-membered rings
(D) Each carbon atom forms three sigma bonds
6. Match List-I with List-II :
List-I List-II
(a) NaOH (i) | Acidic
(b) Be(OH), (ii) | Basic
(c) Ca(OH)y (iii) | Amphoteric
(d) B(OH)3
(e) | Al(OH)
Choose the most appropriate answer from the options given below :
(Y (@)-@i), (b)-(i), (c)-Gii), (d)-(), (e)-(ii) (B) (@)-@i), (b)-(ii), (c)-(ii), (d)-(), (e)-(ii)
(©) (@)-@i), (b)-(), (0)-(id), (d)-(iii), (e)-(ii) (D) (@)-Gi), (b)-(ii), (c)-(ii), (d)-(ii), (e)-(iii)
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7. Which one of the following compounds of Group-14 elements is not known ?
@  [siClg*~ (B)  [Sn(OH}?~ (€  I[SiFgP~ (D)  [GeClgl*™
8. In which one of the following molecules strongest back donation of an electron pair from halide to boron
is expected ?
Aa) Blg (B) BFy (C) BBrg (D) BClg
9. The major component/ingredient of Portland Cement is :
(A) tricalcium silicate (B) tricalcium aluminate
(C) dicalcium silicate (D) dicalcium aluminate
10. The ratio of number of water molecules in Mohr’s salt and potash alum is x107L,

(Integer answer)
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1. Aqueous solution of which of the following boron compounds will be strongly basic in nature?

A NaBH, (B) LiBH, (©) B,yHg (D) Na,B,0,
2. Match List-I with List-II.

List-I (Metal) List-II (Aplication)

A) Cs M High temperature thermometer

B) Ga (I Water repellent sprays

(®)] B (1000)] Photoelectric cells

(D) Si (1A%)] Bullet proof vest

Choose the most appropriate answer from the options given below:

Aa) (A)-11, B)-M, (C)-av), (D)-(11) (B) (A)-1Iv), (B)-(1D), (C)-01), (D)-0)

© (A)-11), (B)-(1D, (C)-av), (D)-0 (D) A)-1), B)-1V), (C)-(1), (D)-11)
3. Among the following basic oxide is:

A) S04 (B) Sio, (9] CaO (D) Al,O4
4. Match List-I with List-II.

List-I (Oxide) List-II (Nature)

(a) Cl, 0, M Amphoteric

(b) Na,O (I Basic

(c) Al,O4 (1) Neutral

(d) N,O (V)  Acidic

Aa) @-IV), (b) -11D), (c) -(), (d)-U1) (B) @-IV), (b) -(D), (c) -(0), (d)-(1)

© @-ID, (b) —1V), (c) -(1D), (d)-() (D) @-1, (b) —ID, (c) -(1D), (d)-(0V)
5. Nitrogen gas is obtained by thermal decomposition of:

(A) Bal(NOs)2 (B) BaL(Ng)2 (C) NaNO,, (D) NaNOg
6. Heating white phosphorous with conc. NaOH solution gives mainly:

(A) NagP and H,O (B) H3PO and NaH

(C) P(OH)5 and NaH,PO, (D) PH5 and NaH4,PO,

JEE Advanced 2022

1. The electrochemical extraction of aluminum from bauxite ore involves:
(A) the reaction of AloOs with coke (C) at a temperature > 2500 °C
(B) the neutralization of aluminate solution by passing CO: gas to precipitate hydrated alumina
(Al203-3H20)
(C) the dissolution of Al2Os in hot aqueous NaOH
(D) the electrolysis of Al2Os mixed with NasAlFs to give Al and COs
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1. The presence of ozone in troposphere :
A) Generates photochemical smog (B) Protects us from greenhouse effect
(C) Protects us from the UV radiation (D) Protects us from the X-ray radiation
2. The gas released during anaerobic degradation of vegetation may lead to :
(A) Corrosion of metals (B) Ozone hole
(C) Acid rain (D) Global warming and cancer
3. Given below are two statements :

Statement-I: An allotrope of oxygen is an important intermediate in the formation of reducing smog.
Statement-II : Gases such as oxides of nitrogen and sulphur present in troposphere contribute to the
formation of photochemical smog.

In the light of the above statements, choose the correct answer from the options given below:

(A) Statement-I is true but Statement-II is false

(B) Statement-I is false but Statement-II is true

(C) Both Statement-I and Statement-II are true

(D) Statement-I is true but Statement-II is false

4. Given below are two statements :
Statement-I: The pH of rain water is normally ~ 5.6
Statement-II : If the pH of rain water drops below 5.6, it is called acid rain
In the light of the above statements, choose the correct answer from the options given below :
(A) Statement-I is true but Statement-II is false
(B) Both Statement-I and Statement-II are true
(C) Statement-I is false but Statement-II is true
(D) Both Statement-I and Statement-II are false

5. The green house gases is (are) :
(A) Carbon dioxide (B) Oxygen (C) Water vapour (D) Methane
Choose the most appropriate answer from the options given below:
(A) (A) and (C) only (B) (A), (C) and (D) only
(C) (A) only (D) (A) and (B) only
6. Given below are two statements :

Statement-I : Non-biodegradable wastes are generated by the thermal power plants.
Statement-II : Bio-degradable detergents leads to eutrophication.

In the light of the above statements, choose the most appropriate answer from the options given below:

(A) Both statement-I and statement-II are false
(B) Both statement-I and statement-II are true
(0] Statement-I is true but statement-II is false
(D) Statement-I is false but statement-II is true
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7. Reducing smog is a mixture of :
(A) Smoke, fog and CHy =CH ~CHO (B) Smoke, fog and SO,
(C) Smoke, fog and NyOg (D) Smoke, fog and Og
8. With respect to drug — enzyme interaction, identify the wrong statement :

(A) Allosteric inhibitor changes the enzyme’s active site
(B) Non-Competitive inhibitor binds to the allosteric site

(C) Competitive inhibitor binds to the enzyme’s active site

(D) Allosteric inhibitor competes with the enzyme’s active site

9. The type of pollution that gets increased during the day time and in the presence of Og is :
(A) Global warming (B) Reducing smog
(0] Oxidising smog (D) Acid rain

10. The statements that are TRUE :
A) methane leads to both global warming and photochemical smog
(B) methane is generated from paddy fields
Q) methane is a stronger global warming gas than CO,,
(D) methane is a part of reducing smog

Choose the most appropriate answer from the options given below:

Aa) (B). (C). (D) only (B) 4), (B), (C) only
(o)} (A), (B), (D) only (D) (A) and (B) only
11. Which of the following statement(s) is (are) incorrect reason for eutrophication ?
(A) excess usage of fertilisers
(B) excess usage of detergents
(C) dense plant population in water bodies

(D) lack of nutrients in water bodies that prevent plant growth
Choose the most appropriate answer from the options given below :
(A) (A) only (B) (D) only (C) (C) only (D) (B) and (D) only

12. Which of the following statements is NOT correct ?
A) Eutrophication indicates that water body is polluted
(B) Eutrophication leads to anaerobic conditions
(0] The dissolved oxygen concentration below 6 ppm inhibits fish growth

(D) Eutrophication leads to increase in the oxygen level in water

13. Match List-I and List-II.

List I List II
(Compound) (effect/affected species)
(a) Carbon monoxide (i) Carcinogenic
(b) Sulphur dioxide (ii) Metabolized by pyrus plants
(c) Polychlorinated biphenyls (iii) Haemoglobin
(d) Oxides of nitrogen (iv) Stiffness of flower bunds

Choose the correct answer from the options given below :

a b c d a b c d
(A) iv i iii ii (B) i ii iii iv
(C) iii iv i ii (D) iii iv ii i
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Given below are two statements :

Statement-I: Chlorofluoro carbons breakdown by radiation in the visible energy region and release
chlorine gas in the atmosphere which then reacts with stratospheric ozone.

Statement-II : Atmospheric ozone reacts with nitric oxide to give nitrogen and oxygen gases, which
add to the atmosphere.

For the above statements choose the correct answer from the options given below :

(A) Statement I is correct but statement II is false

(B) Both statement I and II are false

(C) Statement I is incorrect but statement II is true

(D) Both statement I and II are correct

The water having more dissolved O, is :

(A) Polluted water (B) Water at 80°C (C) Water at 4°C (D) Boiling water

Green Chemistry in day-to-day life is in the use of ;

(A) Tetrachloroethene for laundry

(B) Large amount of water alone for washing clothes
(0] Chlorine for bleaching of paper

(D) Liquified CO,, for dry cleaning of clothes

Which one of the following gases is reported to retard photosynthesis ?
(Aa) CFCs (B) CcO Q) CO, (D) NO,,

Water sample is called cleanest on the basis of which one of the BOD value given below :
(a) 11 ppm (B) 3 ppm © 21 ppm (D) 15 ppm

The deposition of X and Y on ground surfaces is referred as wet and dry depositions, respectively. X and

Y are :
(A) X =CO0y, Y =50, (B) X = Ammonium salts, Y = CO,,
(C) X =804, Y = Ammonium salts (D) X = Ammonium salts, Y = SO,

BOD values (in ppm) for clean water (A) and polluted water (B) are expected respectively as:
(A) A>25 B<17 (B) A>50,B<27 (C) A>15 B>47 (D) A<5, B>17

In stratosphere most of the ozone formation is assisted by :
(A) y -rays (B) cosmic rays

(C) visible radiations (D) ultraviolet radiation

The gas ‘A’ is having very low reactivity reaches to stratosphere. It is non-toxic and non-flammable but

dissociated by UV-radiations in stratosphere. The intermediates formed initially from the gas ‘A’ are :
(A)  CHg+CF,Cl (B) CCl+CF,Cl ()  CIO+CF,Cl (D)  ClO+CHgy

Given below are two statements :

One is labelled as Assertion (A) and the other is labelled as Reason (R).

Assertion (A) : Photochemical smog causes cracking of rubber.

Reason (R): Presence of ozone, nitric oxide, acrolein, formaldehyde and peroxyacetyl nitrate in
photochemical smog makes it oxidizing.

Choose the most appropriate answer from the options given below:

(A) Both (A) and (R) are true but (R) is not the true explanation of (A)

(B) (A) is true but (R) is false

(C) (A) is false but (R) is true

(D) Both (A) and (R) are true and (R) is the true explanation of (A)
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24. Given below are two statements :
Statement-I : The value of the parameter “Biochemical Oxygen Demand (BOD)” is important for
survival of aquatic life.
Statement-II : The optimum value of BOD is 6.5 ppm.

In the light of the above statements, choose the most appropriate answer from the options given below:

(A) Both Statement-I and Statement-II are true
(B) Statement-I is false but Statement-II is true
(C) Statement-I is true but Statement-II is false

(D) Both Statement-I and Statement-II are false
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1. Which among the following pairs has only herbicides?

(A) Aldrin and Dieldrin (B) Sodium chlorate and Aldrin

(C) Sodium arsenate and Dieldrin (D) Sodium chlorate and sodium arsinite
2. Given below are two statements:

Statement I: In polluted water values of both dissolved oxygen and BOD are very low.

Statement II : Eutrophication results in decrease in the amount of dissolved oxygen. In the light of the
above statements, choose the most appropriate answer from the options given below:

(A) Both statement I and Statement II are true

(B) Both Statement I and Statement II are false

(0] Statement I is true but Statement II is false

(D) Statement I is false but Statement II is true

3. Given below are two statements:
Statement I: The non-bio-degradable fly ash and slag from steel industry can be used by cement
industry.
Statement II: The fuel obtained from plastic waste is lead free.

In the light of the above statements, choose the most appropriate answer from the options given below:

(A) Both Statement I and Statement II are correct
(B) Both Statement I and Statement II are incorrect
(C) Statement I is correct but Statement II is incorrect
(D) Statement I is incorrect but Statement II is correct.
4. Match List-I with List-II.
List-I (Pollutant) List-II (Disease/Sickness)
(a) | Sulphate (> 500 ppm) (i) | Methemoglobinemia
(b) | Nitrate (> 50 ppm) (ii) | Brown mottling of teeth
(c) | Lead (> 50 ppb) (iii) | Laxative effect
(d) | Fluoride (> 2 ppm) (iv) | Kidney damage
Choose the correct answer from the options given below:
Aa) @-(iv), (b)-(), (c)-(ii), (d)-(ii) (B) (@)-(iii), (b)-(), (0)-(v), (d)-(i)
€ @-(ii), (b)-(iv), (c)-(), (d)-(ii) (D) @-(ii), (b)-(iv), (c)-(iii), (d)-()
5.  Cl+CH, > A+B
A and B in the above atmospheric reaction step are:
(A) CyHg and Cl,, (B) CHCl, and H,
(C) CH5 and HCl (D) CyHg and HCI1
6. The photochemical smog does not generally contain.
Aa) NO (B) NO, (C) SO, (D) HCHO
7. Sulphur dioxide is one of the components of polluted air. SO, is also a major contributor to acid rain.

The correct and complete reaction to represent acid rain caused by SO, is:
A) 250, + 09 — 2504 (B) SOy +05 — SO3 + O,

(© SOy +Hy0, - HySO, (D) 2SO0, +Oqy +2H,0 —> HySO,
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8. The acid that is believed to be mainly responsible for the damage of Taj Mahal is:
(A) Sulfuric acid (B) Hydrofluoric acid
(C) Phosphoric acid (D) Hydrochloric acid

9. Correct statement about photo-chemical smog is:
(A) It occurs in humid climate

(B) It is a mixture of smoke, fog and SO,

(C) It is reducing smog
(D) It results from reaction of unsaturated hydrocarbons.
10. Which amongst the following is not a pesticide?
(A) DDT (B) Organophosphates
(C) Dieldrin (D) Sodium arsenite

11. Match List-I with List-II.

List-I List-II
-
CH,
o
(A) CH3(CH,);5s—N—CH;| Br~ (I) Dishwashing powder
: e <
CH,
(B) CH;-(CH,)y, 4@7 SO;Na* (II) Toothpaste
(C) C;7H;35COO0~Na™ + Na,CO; + Rosinate (Il) Laundry soap
(D) CH,4(CH,),,CO0(CH,CH,0),CH,CH,OH (IV) Hair conditioner

Choose the correct answer from the options given below:
(a) (A)-(IID), (B)-(1D), (C)-(1V), (D)-(0) (B) (A)-(1V), (B)-(D), (C)-(1D), (D)-(I)
© (A)-(1v), (B)-(1D), (C)-(D), (D)-I) (D) (A)-(IID), (B)-(IV), (C)-0, (D)-(I)

12. Match List-I with List-II.

List-I List-II

(a) Ultraviolet rays (i) Study crystal structure

(b) Microwaves (ii) Greenhouse effect

(c) Infrared waves (iii) Sterilizing surgical instrument

(d) X-rays (iv) Radar system

Choose the correct answer from the options given below:

(A) @-(iii), (b)-(iv), (c)-(i), (d)-() (B) @)-(ii), (0)-(), (c)-(i), (d)-(v)

© @)-(iv), (b)-(iii), (c)-(ii), (d)-() (D) @)-(iii), (b)-(iv), (c)-(0), (d)-(ii)
13. The measured BOD values for four different water samples (A — D) are as follows:

A =3 ppm; B = 18 ppm; C = 21 ppm; D= 4 ppm. The water samples which can be called as highly

polluted with organic wastes, are:

(A) A and B (B) A and D (C) Band C (D) B and D
14. The eutrophication of water body results in :

(A) Loss of Biodiversity (B) Breakdown of organic matter

(C) Increase in biodiversity (D) Decrease in BOD
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15.

16.

Given below are two statements: one is labeled as Assertion A and the other is labeled as Reason R.
Assertion A : Polluted water may have a value of BOD of the order of 17 ppm.

Reason R : BOD is measure of oxygen required to oxidise both the biodegradable and non-
biodegradable organic material in water.

In the light of the above statements, choose the most appropriate answer from the options given
below.

(A) Both A and R are true and R is the correct explanation of A

(B) Both A and R are true but R is NOT the correct explanation of A

(C) A is correct but R is not correct

(D) A is not correct but R is correct

Some gases are responsible for heating of atmosphere (greenhouse effect). Identify from the following the
gaseous species which does not cause it.
(Aa) CH, (B) 04 (C) H,0 (D) N,
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1. The number of octahedral voids per lattice site in a lattice is . (Rounded off to the nearest
integer)
2. The unit cell of copper corresponds to a face centered cube of edge length 3.596 A with one copper

atom at each lattice point. The calculated density of copper in kg / m3 is

[Molar mass of Cu : 63.54 g; Avogadro Number =6.022 ><1023]

3. The coordination number of an atom in a body-centered cubic structure is
[Assume that the lattice is made up of atoms.]

4. Ga (atomic mass 70 u) crystallizes in a hexagonal close packed structure. The total number of voids in
0.581 g of Ga is x10%L, (Round off to the Nearest Integer).

5. The oxide that shows magnetic property is:
(A) Mn3z0, (B) Na,O (©) MgO (D) Sio,

6. A hard substance melts at high temperature and is an insulator in both solid and in molten state. This

solid is most likely to be a/an:
(A) lonic solid (B) Covalent Solid (C) Metallic solid (D) Molecular solid
7. A certain element crystallises in a bcc lattice of unit cell edge length 27 A. If the same element under the
same conditions crystallises in the fcc lattice, the edge length of the unit cell in A will be
(Round off to the Nearest Integer).
[Assume each lattice point has a single atom]]

[Assume /3 =1.73,2 =1.41]
8. KBr is doped with 10 mole percent of SrBr,. The number of cationic vacancies in 1g of KBr crystal is

10, (Round off to the Nearest Integer)
[Atomic Mass : K : 39.1u, Br : 79.9u N, = 6.023x10%]

9. In a binary compound, atoms of element A form a hcp structure and those of element M occupy 2/3 of
the tetrahedral voids of the hcp structure. The formula of the binary compound is:
(A) M,A (B) MA, (©) M,A, (D) M,A,

10. Select the correct statements.

Crystalline solids have long range order.

Crystalline solids are istropic.

Amorphous solids are sometimes called pseudo solids.
Amorphous solids soften over a range of temperatures.

moowp

Amorphous solids have a definite heat of fusion.
Choose the most appropriate answer from the options given below :
(A) B, D only (B) A, B, E only © A, C, D only (D) C, D only
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11. A copper complex crystallising in a CCP lattice with a cell edge of 0.4518 nm has been revealed
employing X-ray diffraction studies. The density of a copper complex is found to be 7.62 g cm 3. The
molar mass of copper complex is g mol L. (Nearest integer)

[Given: N, =6.022 x10%3 molfl]

12. Diamond has a three dimensional structure of C atoms formed by covalent bonds. The structure of
diamond has face centred cubic lattice where 50% of the tetrahedral voids are also occupied by carbon
atoms. The number of carbon atoms present per unit cell of diamond is

13. The empirical formula for a compound with a cubic close packed arrangement of anions and with
cations occupying all the octahedral sites in AyB.. Thevalueof xis . (Integer answer)

14. Match items of List-I1 with those of List-II:

List-1 (Property) List-11 (Example)

(a) | Diamagnetism 0] MnO

(b) | Ferrimagnetism (i) o,

(c) | Paramagnetism (iii) | NacCl

(d) | Antiferromagnetism (iv) | Fe30,
Choose the most appropriate answer from the options given below:
(A) (a) = (iii), (b) = (iv), (c) = (i), (d) - (i) (B) (@) = (i), (b) - (iii), (c) - (iv), (d) - (i)
(©) (@) = (i), (b) = (i), (c) - (iii), (d) - (iv) (D) (@) = (iv), (b) = (i), (c) - (i), (d) — (iii)

15. Given below are two statements:

Statement | : Frenkel defects are vacancy as well as interstitial defects.
Statement Il : Frenkel defect leads to colour in ionic solids due to presence of F-centres.
Choose the most appropriate answer for the statements from the options given below:
(A) Both Statement | and Statement Il are true
(B) Both Statement | and Statement Il are false
© Statement | is false but Statement Il is true
(D) Statement | is true but Statement Il is false

16. The parameters of the unit cell of a substance are a =2.5, b =3.0,c =4.0, a = 90° 3 =120°, y = 90°.

The crystal system of the substance is :
(A) Orthorhombic (B) Triclinic (C Monoclinic (D) Hexagonal
JEE Advanced 2021
1. 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 efficiency
100

fraction=

(A) 0.74 (B) 0.63 (©) 0.52 (D) 0.48
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1. The incorrect statement about the imperfections in solids is:
(A) Schottky defect decreases the density of the substance
(B) Interstitial defect increases the density of the substance
© Frenkel defect does not alter the density of the substance
(D) Vacancy defect increases the density of the substance

In a solid AB, A atoms are in ccp arrangement and B atoms occupy all the octahedral sites. If two atoms
from the opposite faces are removed, then the resultant stoichiometry of the compound is AXBy. The
value of x is . [Nearest integer]

The distance between Na* and CI~ ions in solid NaCl of density 43.1gcm™ is x1071%m
(Nearest Integer)

(Given : N, =6.02x1023mol ™)
. 2 . .
Atoms of element X form hcp lattice and those of element Y occupy 3 of its tetrahedral voids. The

percentage of element X in the lattice is . (Nearest integer)

lonic radii of cation A" and anion B~ are 102 and 181 pm respectively. These ions are allowed to
crystallize into an ionic solid. This crystal has cubic close packing for B™. A* is present in all
octahedral voids. The edge length of the unit cell of the crystal AB is pm. (Nearest Integer)

Metal M crystallizes into a fcc lattice with the edge length 4.0 x10~8cm . The atomic mass of the metal is
g/mol. (Nearest integer)

(Use: N, =6.02x10% mol™, density of metal, M = 9.03gcm~3)
An element M crystallises in a body centred cubic unit cell with a cell edge of 300 pm. The density of

the element is 6.0gcm ™. The number of atoms present in 180( of the element is %1023,

(Nearest integer)
Given below are two statements:

Statement I: OZ,Cu2+ and Fe3~ are weakly attracted by magnetic field and are magnetized in the same
direction as magnetic field.
Statement II: NaCl and HZO are weakly magnetized in opposite direction to magnetic field.

In the light of the above statements, choose the most appropriate answer from the option given below:

(A) Both statement | and statement Il are correct

(B) Both statement | and statement Il are incorrect
© Statement | is correct but statement Il is incorrect
(D) Statement | is incorrect but statement Il is correct
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1. When 12.2 g of benzoic acid is dissolved in 100 g of water, the freezing point of solution was found to be

10.

-0.93°C (ks (H20) = 1.86 K kg mol'l). The number (n) of benzoic acid molecules associated (assuming
100% association) is
224 mL of SO,(g) at 298K and 1 atm is passed through 100 mL of 0.1 M NaOH solution. The non-

volatile solute produced is dissolved in 36g of water. The lowering of vapour pressure of solution
(assuming the solution is dilute) (P(°H20) =24 mm of Hg) is xx102mm of Hg, the value of x is

(Integer Answer)

If a compound AB dissociates to the extent of 75% in an aqueous solution, the molality of the solution

which shown a 2.5 K rise in the boiling point of the solution is molal. (Rounded-off to the
nearest integer)

[Ky, = 0.52 Kkgmol™]

1 molal agueous solution of electrolyte A,B; is 60% ionised. The boiling point of solution at 1 atm is
K. (Rounded-off to the nearest integer)

[Given K, for (H,0)=0.52 K kg mol‘l]

CgHg freezes at 5.5°C. The temperature at which a solution of 10g of C,H,, in 200g of C;Hg freeze

is °C. (The molal freezing point depression constant of CgHg is 5.12°C/m.)

When 9.45 g of CICH,COOH is added to 500 mL of water, its freezing point drops by 0.5°C. The

dissociation constant of CICH,COOH is xx1073 . The value of x is . (Rounded off to the
nearest integer)
_ -1
[Kf(Hzo) =1.86 K kgmol™]
A solute A dimerizes in water. The boiling point of a 2 molal solution of A is 100.52°C. The percentage

association of A is
[Use: Ky for water = 0.52 K Kg mol Boiling point of water = 100°C]

The mole fraction of a solute in a 100 molal aqueous solutionsis __ x1072 |

(Round off to the Nearest Integer).

[Given : Atomic masses :H : 1.0 u, O : 16.0 u]

The oxygen dissolved in water exerts a partial pressure of 20 kPa in the vapour above water. The molar

solubility of oxygen in water is x 10" moldm™ ,

(Round off to the Nearest Integer).

[Given : Honry’s law constant = K, =8.0x10% kPa for o, ,
Density of water with dissolved oxygen = 1.0 kg dm~3 ]

A 6.50 molal solution of KOH (ag.) has a density of 1.89 g cm™. The molarity of the solution is

mol dm~3. (Round off to the Nearest Integer).
[Atomic masses : K:39.0u; O:16.0u; H: 1.0 u]
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

AB, is 10% dissociated in water to A%* and B™. The boiling point of a 10.0 molal aqueous solution of

AB, is °C. (Round off to the Nearest Integer).

[Given : Molal elevation constant of water K, = 0.5 K kg mol ™, boiling point of pure water = 100°C]

A 1 molal K,Fe(CN); solution has a degree of dissociation of 0.4. Its boiling point is equal to that of
another solution which contains 18.1 weight percent of a non electrolytic solute A.

The molar mass of A is u. (Round off to the Nearest Integer) [Density of water =1.0g cm’3]

2 molal solution of a weak acid HA has a freezing point of 3.885°C. The degree of dissociation of this
acid is x 1073 (Round off to the Nearest Integer).

[Given: Molal depression constant of water = 1.85 K kg mol ™, Freezing point of pure water = 0°C]

1.46g of a biopolymer dissolved in a 100 mL water 300K exerted an osmotic pressure of 2.42 x107° bar.
The molar mass of the biopolymer is x10% g mol™L. (Round off to the Nearest Integer)

[Use : R =0.083L bar mol tK™]

In a solvent 50% of an acid HA dimerizes and the rest dissociates. The van't Hoff factor of the acid is
x 1072, (Round off to the Nearest Integer).
CO, gas is bubbled through water during a soft drink manufacturing process at 298 K. If CO, exerts a

partial pressure of 0.835 bar then x m mol of CO, would dissolve in 0.9 L of water. The value of x is
. (Nearest integer)

(Henry's law constant for CO,, at 298 K is 1.67 x10° bar)

When 3.00 g of a substance 'X' is dissolved in 100 g of CCl,, it raises the boiling point by 0.60 K. The

molar mass of the substance 'X' is g mol 1. (Nearest integer)

[Given K, for CCl, is 5.0 K kg mol]

Which one of the following 0.06 M aqueous solutions has lowest freezing point?

(A) CgH1506 (B) K,S0, (®) Al,(SO,)3 (D) Kl

At 20°C, the vapour pressure of benzene is 70 torr and that of methyl benzene is 20 torr. The mole

fraction of benzene in the vapor phase at 20°C above an equimolar mixture of benzene and methyl

benzene is x1072. (Nearest integer)
The vapour pressure of A and B at 25°C are 90 mm Hg and 15 mm Hg respectively. If A and B are mixed
such that the mole fraction of A in the mixture is 0.6, then the mole fraction of B in the vapour phase is

x x10~L The value of x is . (Nearest integer)

The molarity of the solution prepared by dissolving 6.3 g of oxalic acid (H,C,0,.2H,0)in 250 mL of
water in mol L™t is x x1072 . The value of X is

(Nearest integer) [Atomic mass: H: 1.0, C:12.0, O: 16.0]

1.22 g of an organic acid is separately dissolved in 100 g of benzene (K, =2.6K kg mol_l) and 100 g of

acetone (K, =1.7K kg mol_l). The acid is known to dimerize in benzene but remain as a monomer in

acetone. The boiling point of the solution in acetone increases by 0.17°C. The increase in boiling point of

solution in benzene in °C is x x10™2 . The value of X is . (Nearest integer) (Atomic mass : C=12.0,

H=1.0,0=16.0]

Which one of the following 0.10 M agueous solutions will exhibit the largest freezing point depression?

(A) glucose (B) glycine © KHSO, (D) hydrzaine

40g of glucose (Molar mass = 180) is mixed with 200 mL of water. The freezing point of solution is
K. (Nearest integer)

[Given : K; =1.86K kg mol~2; Density of water =1.00¢g cm~3; Freezing point of water = 273.15K]
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25. 1 kg of 0.75 molal aqueous solution of sucrose can be cooled up to -4°C before freezing. The amount of
ice (in g) that will be separated out is . (Nearest integer)
[Given: K;(H,0)=1.86K kg mol‘l]

26. 83 g of ethylene glycol dissolved in 625 g of water. The freezing point of the solution is K.
(Nearest integer)

[Use : Molal Freezing point depression constant of water =1.86 K kg mol ™t
Freezing point of water = 273 K
Atomic masses : C:12.0u, O :16.0u, H: 1.0 U]

27. At 363 K, the vapour pressure of A is 21 kPa and that of B is 18 kPa. One mole of A and 2 moles of B
are mixed. Assuming that this solution is ideal, the vapour pressure of the mixture is kPa.
(Round off to the Nearest Integer).

28. Of the following four aqueous solutions, total number of those solutions whose freezing point is lower
than that of 0.10 M C,H;OH is . (Integer answer)
(i) 0.10 M Bay(PO,), (ii)  0.10 M Na,SO, (iii) 0.10 M KClI (iv) 0.10 M Li, PO,

JEE Advanced 2021

Question Stem for Question Nos. 1 and 2

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 yx1072°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, =0.5K kg mol~1;
Boiling point of pure water as 100°C.)

1. The value of x is

2. The value of | y] is
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1. A box contains 0.90 g of liquid water in equilibrium with water vapour at 27°C. The equilibrium vapour

pressure of water at 27°C is 32.0 Torr. When the volume of the box is increased, some of the liquid
water evaporates to maintain the equilibrium pressure. If all the liquid water evaporates, then the
volume of the box must be litre. [Nearest integer]

(Given: R =0.082 L atm K™t mol_l)

(Ignore the volume of the liquid water and assume water vapours behave as an ideal gas).

Elevation in boiling point for 1.5 molal solution of glucose in water is 4K. The depression in freezing
point for 4.5 molal of glucose in water is 4K. The ratio of molal elevation constant to molal depression
constant (K, /Ky) is

1.2 mL of acetic acid is dissolved in water to make 2.0 L of solution. The depression in freezing point
observed for this strength of acid is 0.0198°C. The percentage of dissociation of the acid is ,
(Nearest integer)

[Given: Density of acetic acid is 1.02¢g mL‘l]

Molar mass of acetic acid is 60 g mol™*

K¢ (H,0) =1.85K kg mol ™

2.5 g of protein containing only glycine (C2H5N02) is dissolved in water to make 500 mL of solution.

The osmotic pressure of this solution at 300K is found to be 5.03x1073 bar. The total number of
glycine units present in the protein is
(Given : R =0.083 L bar K™* mol™)
The vapour pressures of two volatile liquids A and B at 25°C are 50 Torr and 100 Torr, respectively. If

the liquid mixture contains 0.3 mole fraction of A, then the mole fraction of liquid B in the vapour phase

is L. The value of x is
17

A solution containing 2.5 x103 kg of a solute dissolved in 75x10~2 kg of water boils at 373..535K. The
molar mass of the solute is g mol L. [nearest integer]
(Given : Kb(HZO) =0.52K mol™ and boiling pointof water = 373.15K

2g of a non-volatile non-electrolyte solute is disolved in 200 g of two different solvents A and B whose
ebullioscopic constants are in the ratio of 1 :8. The elevation in boiling points of A and B are in the ratio

i(x 1y). The value of y is (Nearest Integer).
y

A 0.5 percent solution of potassium chloride was found to freeze at —-0.24°C. The percentage dissociation
of potassium chloride is . (Nearest integer)

Molal depression constant for water is 1.80 K kg mol~*and molar mass of KCl is 74.6 g mol™*

The osmotic pressure exerted by a solution prepared by dissolving 2.0 g of protein of molar mass

60 kg mol~1 in 200 mL of water at 27°C is Pa. [Integer value] (Use R = 0.083L bar mol_lK_l)
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12.

13.

14.

15.

16.

17.

18.

19.

20.

Solute A associates in water. When 0.7 g of solute A is dissolved in 42.0 g of water, it depresses the
freezing point by 0.2 °C. The percentage association of solute A in water, is:

[Given: Molar mass of A=93 g mol~1. Molal depression constant of water is 1.86 K kg mol‘l.]

(A) 50% (B) 60% ©) 70% (D) 80%

The osmotic pressure of blood is 7.47 bar at 300 K. To inject glucose to a patient intravenously, it has to
be isotonic with blood. The concentration of glucose solution in gL is

(Molar mass of glucose = 180 g mol %, R = 0.083 L bar K* mol?) (Nearest integer)

A company dissolves X’ amount of CO, at 298 K in 1 litre of water to prepare soda water.

X = x10‘3g. (nearest integer)
(Given : partial pressure of CO, at 298 K = 0.835 bar.
Henry's law constant for CO, at 298 K = 1.67 k bar.

Atomic mass of H, C and O is 1, 12, and 6 g mol ™%, respectively)
If O, gas is bubbled through water at 303 K, the number of milimoles of 02 gas that dissolve in 1 litre

of water is . (Nearest Integer)
(Given : Henry’s Law constant for O, at 303 K is 46.82 k bar and partial pressure of O, =0.920 bar)

(Assume solubility of O, in water is too small, nearly negligible)

A gaseous mixture of two substances A and B, under a total pressure of 0.8 atm is in equilibrium with
an ideal liquid solution. The mole fraction of substance A is 0.5 in the vapour phase and 0.2 in the
liquid phase. The vapour pressure of pure liquid A is atm. (Nearest integer)

1509 of acetic acid was contaminated with 10.2g ascorbic acid (C6H806) to lower down its freezing

point by (x x1071)°C. The value of X is . (Nearest integer)

Molar mass of ascorbic acid =176g mol™*

When a certain amount of solid A is dissolved in 100 g of water at 25°C to make a dilute solution, the
vapour pressure of the solution is reduced to one-half of that of pure water. The vapour pressure of
pure water is 23.76 mm Hg. The number of moles of solute A added is . (Nearest Integer)
Boiling point of a 2% aqueous solution of a non-volatile solute A is equal to the boiling point of 8%
aqueous solution of a non-volatile solute B. The relation between molecular weights of A and B is:

A M, =4Mg (B) Mg =4M, ©) M, =8Mjg (D) Mg =8M,

The elevation in boiling point for 1 molal solution of non-volatile solute A is 3 K. The depression in

freezing point for 2 molal solution of A in the same solvent is 6 K. The ratio of Kb and Kf i.e., Ky /K

is 1 : X. The value of X is [nearest integer]

Two solutions A and B are prepared by dissolving 1 g of non-volatile solutes X and Y, respectively in 1kg
of water. The ratio of depression in freezing points for A and B is found to be 1 : 4. The ratio of molar
masses of X and Y is:

(A) 1:4 (B) 1:0.25 © 1:0.20 (D) 1:5

The depression in freezing point observed for a formic acid solution of concentration 0.5mL Lt s
0.0405°C. Density of formic acid is 1.05g mL™. The Van't Hoff factor of the formic acid solution is
nearly : (Given for water k; =1.86k kg mol‘l)

A 0.8 (B) 1.1 (©) 1.9 (D) 2.4
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1. An exothermic reaction X — Y has an activation energy 30kJ mol™L. If energy change AE during the

reaction is —20kJ, then the activation energy for the reverse reaction in kJ is
(Integer Answer)
If the activation energy of a reaction is 80.9 kJ mol™t, the fraction of molecules at 700 K, having

enough energy to react to form products is e *.

The value of x is . (round off to nearest
integer) [Use R=8.31 JK ™ mol™]

The rate constant of a reaction increases by five times on increase in temperature from 27°C to 52°C.
The value of activation energy in kJ mol™t is . (Rounded-off to the nearest integer)

R =8.314J K tmol™

1
For the reaction, aA + bB —— cC +dD, the plot of logk vs T is given below :

The temperature at which the rate constant of the reaction is 10%s™t is K.
(Rounded-off to the nearest integer)

[Given : The rate constant of the reaction is 10™°s™ at 500K.]

Sucrose hydrolyses in acid solution into glucose and fructose following first order rate law with a half-

1
life of 3.33 h at 25°C. After 9h, the fraction of sucrose remaining is f. The value of log, (?J is

x1072 . (Rounded off to the nearest integer) [Assume : In 10 = 2.303, In 2 = 0.693]

A and B decompose via first order kinetics with half-lives 54.0 min and 18.0 min respectively. Starting
from an equimolar non reactive mixture of A and B, the time taken for the concentration of A to become
16 times that of B is min. (Round off to the Nearest Integer).

A reaction has a half life of 1 min. The time required for 99.9% completion of the reactionis____ min.
[Use :In2=0.69;In10 =2.3]

For a certain first order reaction 32% of the reactant is left after 570 s. The rate constant of this reaction
is x103s7t , (Round off to the Nearest Integer).

[Given : log,,2 =0.301,In10=2.303]

The decomposition of formic acid on gold surface follows first order kinetics. If the rate constant at 300

K is 1.0x10° s and the activation energy E, =11.488 kJ mol™, the rate constant at 200 K is

x107° s7L, (Round off to the Nearest Integer).
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10. The reaction 2A +B, — 2AB is an elementary reaction.

For a certain quantity of reactants, if the volume of the reaction vessel is reduced by a factor of 3, the
rate of the reaction increases by a factor of . (Round off to the Nearest Integer)
11. 2NO(g) + Cl,,(g)===2NOCI(s)

This reaction was studied at -10°C and the following data was obtained.

run [NOJ, [CL,]y o

1 0.10 0.10 0.18
2 0.10 0.20 0.35
3 0.20 0.20 1.40

[NO], and [Cl,], are the initial concentrations and ry is the initial reaction rate.

The overall order of the reaction is . (Round off to the Nearest Integer).
12. For a reaction of order n, the units of the rate constant is :
A) molt-" "1t (B) molt "1 "s
(©) molt-" =gt (D) molt-" 2" s7t
13. For the first order reaction A —2B , 1 mole of reactant A gives 0.2 moles of B after 100 minutes. The
half life of the reaction is min. (Round off to the Nearest Integer)

[Use:In2=0.69, In10=2.3

X
Properties of logarithms :In x¥Y=y inx; In(—J =Inx-Iny]

14. For the following graphs,

T | E
Rate ty E j_E Rate
v g
I — Initial
Time —— concentration Time [ime Concentration
(@) (b) (c) (d) (e)
(A) (a) and (b) Zero order (B) (b) Zero order
(e) Frist order (c) and (e) First order
© (a) and (b) Zero order (D) (b) and (d) Zero order
(c) and (e) First order (e) First order
15. For a chemical reaction A — B, it was found that concentration of B is increased by 0.2 mol L in 30
min. The average rate of the reaction is x10 T mol L th 1. (in nearest integer)
16 N,O 2NO 1 (@]
: 2¥5(g) ™ <NP2(g) 5 Y2(g)

In the above first order reaction the initial concentration of N,Og is 2.40 x10~2 mol L1 at 318 K. The
concentration of N,Og after 1 hour was 1.60 %1072 mol L. The rate constant of the reaction at 318 K

is_ x 103 mint. (Nearest integer)
[Given: log 3 =0.477, log 5 = 0.699]

17. The inactivation rate of viral preparation is proportional to the amount of virus. In the first minute after
preparation, 10% of the virus is inactivated. The rate constant for viral inactivation is

x1073 min~t. (Nearest integer). [Use : In10=2.303; log;;3=0.477; property of logarithm :

logxY =ylogx]
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18.

19.

20.

21.

22.

23.

24.

PClg(g) — PClg(g) + Cl,(g)

In the above first order reaction the concentration of PCI5 reduces from initial concentration 50 mol
Ll to 10 mol L™ in 120 minutes at 300 K. The rate constant for the reaction at 300 K is

x x10~2 min~1. The value of x is . [Given log5 = 0.6989 ]

. T (2.47 x10%)
For the reaction A — B, the rate constant k(in s™7) is given by log;j k =20.35 - ————

The energy of activation in kJ mol? is . (Nearest integer) [Given: R =8.314 JK‘lmoI_l]

For a first order reaction, the ratio of the time for 75% completion of a reaction to the time for 50%
completion is . (Integer answer)

-1

The first order rate constant for the decomposition of CaCO, at 700K is 6.36 x1073s™1 and activation

energy is 209 kJ mol™L. Its rate constant (in s‘l) at 600K is x x1078. The value of x is

(Nearest integer) [Given : R = 8.31 JK  mol™%; 10g6.36 107> = -2.19,10" 7% =1.62x107°]

The reaction that occurs in a breath analyser, a device used to determine the alcohol level in a person’s
blood stream is:

2K,Cr,0, +8H,S0, +3C,HgO — 2Cr,(SO,); +3C,H,0, + 2K,SO, +11H,0

If the rate of appearance of Cr,(SO,);is 2.67 mol min~tat a particular time, the rate of disappearance
of C,HgO at the same time is mol min~t. (Nearest integer)

The following data was obtained for chemical reaction given below at 975 K.
2NO(g) + 2H2(g) - N2(g) + 2H20(g)

[NO] [H5] Rate
2
mol L™t mol L™t mol L™ st
(A) 8x107° 8x107° 7x107°
(B) 24x107° 8x107° 2.1x10°8
() 24x107° 32x107° 8.4x1078

The order of the reaction with respect to NO is . [Integer answer]

Which one of the following given graphs represents the variation of the rate constant (k) with

temperature (T) for an endothermic reaction?

ik A
k k
(A) (B)
T—> T—>
A A
k k
©) (D)
T—3 T—>» =
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JEE Advanced 2021

1. For the following reaction

2X +Y—X P
.. d[P] . )
the rate of reaction |sd— = k[X]. Two moles of X are mixed with one mole of Y to make 1.0 L of
t

solution. At 50 s, 0.5 mole of Y is left in the reaction mixture. The correct statement(s) about the
reaction is(are) :

(Use: In 2 =0.693)

(A) The rate constant, k, of the reaction is 13.86x104s™*

(B) Half-life of X is 50 s.

(C) At 50 s, —% =13.86x10>molL st

d[y
(D) At 100 s, —% =3.46x103molL st
t
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1. The equation k = (6.5xlOlzs‘l)e‘z‘SOOOK/T is followed for the decomposition of compound A.

The activation energy for the reaction is kJ mol L. [Nearest integer]
(Given: R =8.314 JK L mol™)
The activation energy of one of the reactions in a biochemical process is 532611 J mol~1. When the

temperature falls from 310 K to 300 K, the change in rate constant observed is k3gq = x x1073 Ka1g -

The value of x is
[Given: In10 =2.3

R =8.3 JK1mol™]

A radioactive element has a half life of 200 days. The percentage of original activity remaining after 83
days is . (Nearest integer)

(Given : antilog 0.125 =1.333, antilog 0.693 =4.93)

For a first reaction A — B, the rate constant, k =5.5x107**s™. The time required for 67% completion

of reaction is xx107! times the half life of reaction. The value of x is (nearest integer) (Given :
log3 =0.4771)

It has been found that for a chemical reaction with rise in temperature by 9K the rate constant gets
doubled. Assuming a reaction to be occurring at 300K, the value of activation energy is found to be

k3 mol 1. [nearest integer]
(Given In 10 = 2.3, R=8.3J K Imol~1,1og2 = 0.30)
The rate constant for a first order reaction is given by the following equation:

4
INK = 33,24 29x10°K

The Activation energy for the reaction is given by kJ mol L. (In Nearest integer)

(Given: R =8.3JK™? mol_l).

A flask is filled with equal moles of A and B. The half lives of A and B are 100s and 50s respectively and
are independent of the initial concentration. The time required for the concentration of A to be four
times that of B is s. (Given: In 2 = 0.693)

Catalyst A reduces the activation energy for a reaction by 10kJ mol™l at 300 K. The ratio of rate

k+, Catalysed
constants, T y

s eX. The value of x is . [Nearest integer]
k1, Uncatalysed

[Assume that the pre-exponential factor is same in both the cases. Given R = 8.31JK 1 mol‘l]
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10.

11.

12.

13.

14.

15.

For a given chemical reaction

ylA +yzB—>y3C+y4D

Concentration of C changes from 10 mmol dm~3 to 20 mmoldm~3 in 10 seconds. Rate of appearance
of D is 1.5 times the rate of disappearance of B which is twice the rate of disappearance A. The rate of

appearance of D has been experimentally determined to be 9mmol dm~3st. Therefore the rate of

reaction is mmol dm=3st.  (Nearest Integer)

At 345 K, the half life for the decomposition of a sample of a gaseous compound initially at 55.5 kPa
was 340 s. When the pressure was 27.8 kPa, the half life was found to be 170 s. The order of the
reaction is . [integer answer]

The rate constants for decomposition of acetaldehyde have been measured over the temperature range

3
10
700 — 1000 K. The data has been analysed by plotting In k vs - graph.

The value of activation energy for the reaction is kJ mol=. (Nearest integer)

(Given: R =8.31 J K'mol?)
T Slope= —18.5
Ink \

108

T

v

—>

For a first order reaction, the time required for completion of 90% reaction is ‘X’ times the half life of the
reaction. The value of X’ is : (Given : In 10 = 2.303 and log 2 = 0.3010)
(A) 1.12 (B) 2.43 (@) 3.32 (D) 33.31

Assuming lug of trace radioactive element X with a half life of 30 years is absorbed by a growing tree.

The amount of X remaining in the tree after 100 years is xlO_lug .

[Given In 10 = 2.303 ; log 2 = 0.30]
The reaction between X and Y is first order with respect to X and zero order with respect to Y.

Experiment [X] [Y] Initial rate
mol L% mol L% mol L™ min~
[ 0.1 0.1 24103
I L 0.2 4103
1 0.4 0.4 Mx10-3
Y, 0.1 0.2 24103

Examine the data of table and calculate ratio of numerical values of M and L (Nearest Integer)

20

I

Ink

1
For a reaction, given below is the graph of In k vs?.

The activation energy for the reaction is equal to
cal mol™. (Nearest integer)

(Given: R =2cal K2 mol‘l)

0.0 1
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16. For the given first order reaction A — B the half life of the reaction is 0.3010 min. The ratio of the

initial concentration of reactant to the concentration of reactant at time 2.0 min will be equal to
. (Nearest integer)

17. For kinetic study of the reaction of iodide ion with H,O, at room temperature:
(@) Always use freshly prepared starch solution
(b) Always keep the concentration of sodium thiosulphate solution less than that of Kl solution
(c) Record the time immediately after the appearance of blue colour.
(d) Record the time immediately before the appearance of blue colour
(e) Always keep the concentration of sodium thiosulphate solution more than that of Kl solution.
Choose the correct answer from the options given below:
(A) (@), (b), (c) only (B) (@), (d), (e) only
(©) (d), (e) only (D) (@), (b), (e) only

18. (A] - [B]
Reactant  Product
If formation of compound [B] follows the first order of kinetics and after 70 minutes the concentration of

[A] was found to be half of its initial concentration. Then the rate constant of the reaction is x x106s7t.
The value of x is . (Nearest Integer).
19. 2NO +2H, — N, +2H,0
The above reaction has been studied at 800°C. The related data are given in the table below:
Reaction serial Initial Pressure of Initial Pressure of Initial rate
number H,/kPa NO/kPa ( dp]/
—-—— | /(kPa/s)
dt

1 65.6 40.0 0.135

2 65.6 20.1 0.033

3 38.6 65.6 0.214

4 19.2 65.6 0.106

The order of the reaction with respect to NO is
20. At 30°C, the half life for the decomposition of AB, is 200 s and is independent of the initial

concentration of AB, . The time required for 80% of the AB, to decompose is: (Given: log2 = 0.30,

log3 = 0.48)
(A) 200 s (B) 323s © 467 s (D) 532s
21. For a reaction A —» 2B + C the half lives are 100 s and 50 s when the concentration of reactant A is 0.5

and 1.0 mol L™ respectively. The order of the reaction is:_ (Nearest Integer)
22. For the decomposition of azomethane, CH3;N,CH5(g) - CH;CH4(g)+ N,(g), a first order reaction, the

variation in partial pressure with time at 600 K is given as:

Slope = — 3.465 = 10*

p0)
s
The half life of the reaction is x107°s. [Nearest intager]
23. The half-life for the decomposition of gaseous compound A is 240 s when the gaseous pressure was 500

Torr initially. When the pressure was 250 Torr, the half-life was found to be 4.0 min. The order of the
reaction is . (Nearest integer)
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1. Consider the following reaction

MnOj +8H" +5e~ — Mn*? + 4H,0, E°=1.51V.
The quantity of electricity required in Faraday to reduce moles of MnO, is

Emf of the following cell at 298 K in V is x x1072.
Zn|Zn?* (0.1 M)| | Ag* (0.01 M)| Ag

The value of x is . (Rounded off to the nearest integer)
. 0 0 2 303RT
[Given: E ,, =-0.76 V;E® ., =+0.80 V;, ——— =0.059]
Zn“"/Zn Ag'/Ag F

Copper reduces NO3 into NO and NO, depending upon the concentration of HNO5 in solution.

(Assuming fixed [Cuz*] and PNO:PNOZ), the HNO; concentration at which the thermodynamic

tendency for reduction of NO5; into NO and NO, by copper is same is 10*M. The value of 2x is
. (Rounded-off to the nearest integer)

=0.34V, E° =0.96V, E° =0.79V and at 298 K, RT (2.303) =0.059]

[Given, E°_ . B ~ =
Cu®*/Cu NO3/NO NO3/NO, F

The magnitude of the change in oxidising power of the MnO, /Mn?* couple is x x10#V , if the H"

concentration is decreased from 1 M to 107*M at 25°C (Assume concentration of MnO, and Mn?*

to be same on change in H* concentration). The value of x is (Rounded off to the nearest integer)
. 2.303RT
Given :T: 0.059

A 5.0 m mol dm™3 aqueous solution of KCI has a conductance of 0.55 mS when measured in a cell of

cell constant 1.3 cm™t. The molar conductivity of this solution is mSm2?mol 2. (Round off
to the Nearest Integer).

The molar conductivities at infinite dilution of barium chloride, sulphuric acid and hydrochloric acid are
280, 860 and 426 S cm? mol* respectively. The molar conductivity at infinite dilution of barium
sulphateis S cm? mol?.

The correct order of conductivity of ions in water is:

(A) Cs" >Rb" > K" > Na* (B) K* > Na'>Cs" > Rb"
(©) Rb" > Na*> K" > Li* (D) Na*>K* >Rb" > Cs*

1

A KCI solution of conductivity 0.14Sm ~ shows a resistance of 4.19Q in a conductivity cell. If the

same cell is filled with an HCI solution, the resistance drops to 1.03Q. The conductivity of the HCI

solution is x1072sm™2. (Round off to the Nearest Integer)
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10.

11.

12.

13.

14.

15.

16.

For the reaction
2Fe3*(aq)+ 21 (aq) - 2Fe®*(aq) + I,(s)

the magnitude of the standard molar free energy change,

ArG(r’n =— kJ (Round off to the Nearest Integer).
[0} — . [0} - _
ST 0.440V : ST 0.036V
E° =0.539V; F =96500C

1,721
The conductivity of a weak acid HA of concentration 0.001mol L' is 2.0x10°Scm™ If

A (HA) =190S cm? mol %, the ionization constant (K,) of HA is equal to x107. (Round off to

the Nearest Integer)
The product obtained from the electrolytic oxidation of acidified sulphate solutions, is :
(A) HO,SOSO,H (B) HO,SOSO4H

(©) HSO, (D) HO,SO0SO,4H

For the cell Cu(s)]Cu?*(aq)(0.1M)] | Ag*(aq)(0.01M)] Ag)s)
The cell potential E; =0.3095V

For the cell Cu(s)]Cu®*(aq)(0.01M)] | Ag*(aq)(0.001)] Ag(s)

the cell potential = x 1072V. (Round off to the Nearest Integer).
2.303RT
[Use: T =0.059]

Consider the cell at 25°C

Zn|zn?*(aq),AM) || Fe** (aq),Fe** (aq) | Pt(s)

The fraction of total iron present as Fe3* ion at the cell potential of 1.500 V is x x1072 . The value of x is
. (Nearest integer)

(Given: Ege3+/Fe2+ = 0'77V’Ec2)n2+/2n =-0.76V)

Assume a cell with the following reaction

Cu(g) +2Ag*(1x107% M) - Cu?*(0.250 M)+ 2Agq,

o)
Ecen =297 V
Ece for the above reaction is V. (Nearest integer)

[Given: log 2.5 = 0.3979, T = 298 K]

Potassium chlorate is prepared by electrolysis of KCI in basic solution as shown by following equation.
60H™ +CI~ — CIO3 +3H,0 + 6e~

A current of XA has to be passed for 10 h to produce 10.0 g of potassium chlorate. The value of x is
. (Nearest integer)

(Molar mass of KCIO5 =122.6 g mol_l, F =96500 C)
If the conductivity of mercury at 0°C is1.07 x10% s m~tand the resistance of a cell containing mercury

is 0.243 Q, then the cell constant of the cell is x x 10* m™1. The value of x is:
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17. Match List - 1 with List - I1:
List — | (Parameter) List — Il (Unit)
@) Cell constant (i) S cm? mol
(b) Molar conductivity (i) Dimensionless
(c) Conductivity' (iii) m~t
(d) Degree of dissociation of electrolyte (iv) Q'm?

Choose the most appropriate answer from the options given below :
(A) (@)-(ii), (b)-(i), (c)-(iii), (d)-(iv) (B) (@)-(iii), (b)-(0), (c)-(ii), (d)-(iv)
(©) @)-(1), (b)-(iv), (c)-(iii), (d)-(ii) (D) (@)-(iii), (b)-(1), (c)-(iv), (d)-(ii)

18. Consider the following cell reaction

9 9
Cd(s) + HgZSO4(S) + EHZO(I) —‘*CdSO‘l.g HZO(S) + 2Hg(|)

0
The value of Eg

(is 4.315 V at 25°C. If AH°=-825.2kJ mol ™, the standard entropy change AS°in J
Ktis . (Nearest integer)
[Given: Faraday constant = 96487 C mol‘l]

19. The resistance of a conductivity cell with cell constant 1.14cm™, containing 0.001 M KCI at 298K is
1500 Q. The molar conductivity of 0.001 M KCI solution at 298K in Scm?mol™ is

(Integer answer)

20. For the galvanic cell,

Zn(s) + Cu?*(0.02M) — Zn?*(0.04M) + Cu(s),

Ecenl = x1072V. (Nearest integer)
[Use : E° ,, =-0.34V, E° ,, =40.76v, 2398 RT _ 4 o590V
Cu/Cu Zn/Zn F
21. Given below are two statements:

Statement | : The limiting molar conductivity of KCI (strong electrolyte) is higher compared to that of
CH;COOH (weak electrolyte).

Statement Il : Molar conductivity decreases with decrease in concentration of electrolyte.
In the light of the above statements, choose the most appropriate answer from the options given below:

(A) Statement | is true but Statement Il is false
(B) Both Statement | and Statement Il are false
© Statement | is false but Statement Il is true
(D) Both Statement | and Statement Il are true
JEE Advanced 2021
1. Some standard electrode potentials at 298 K are given below:

Pb2* /Pb -0.13V
Ni>*/Ni -0.24V
Cd?*/Ccd -0.40V
Fe?* /Fe -0.44V

To a solution containing 0.001 M of X?*and 0.1 M of Y2*, the metal rods X and Y are inserted (at 298
K) and connected by a conducting wire. This resulted in dissolution of X. The correct combination(s) of
X and Y, respectively, is(are) :

(Given: Gas constant, R = 8.314 J K* mol?, Faraday constant, F = 96500 C mol?)

(A) Cd and Ni (B) Cd and Fe ©) Ni and Pb (D) Ni and Fe
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Question Stem for Question Nos. 2 and 3

Question Stem

At 298 K, the limiting molar conductivity of a weak monobasic acid is 4 x10°Scm?mol™t. At 298 K, for
an aqueous solution of the acid the degree of dissociation is o and the molar conductivity is
yx10% Scm?mol™! .At 298 K, upon 20 times dilution with water, the molar conductivity of the solution
becomes 3y x102 Scm?mol 2.

2. The value of o is

3. The value of y is
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1.

The cell potential for the given cell at 298 K
Pt]H,(g, 1 bar)| H*(aq)| |Cu®*(aq)| Cu(s)

is 0.31 V. The pH of the acidic solution is found is to be 3, whereas the concentration of cu?t is
107*M. The value of x is

(Given : E® =0.34 V and 2.303RT/F=0.06 V)
C

uZt/scu

A dilute solution of sulphuric acid is electrolyzed using a current of 0.10 A for 2 hours to produce
hydrogen and oxygen gas. The total volume of gases produced at STP is cm? . (Nearest
integer)

[Given: Faraday constant F = 96500 Cmol™t at STP, molar volume of an ideal gas is 22.7 L mol™]

For the given reactions
Sn?* +2e” - Sn
Sn* +4e” > Sn

the electrode potentials are; EC =-0.140V and E°

o " =0.010V. The magnitude of standard
Sn“"/Sn sSn*"/sn

electrode potential for Sn** /7 Sn?" i.e. Eg is x1072V.

n4+/Sn2+

(Nearest integer)

The solubility product of a sparingly soluble salt A, X, is 1.1x10723, If specific conductance of the

solution is 3x107°Sm™, the limiting molar conductivity of the solution is x x103Sm? mol™. The value

of x is

The quantity of electricity in Faraday needed to reduce 1 mole of Cr20§’ to Cr3* is
For the reaction taking place in the cell:

Pt(s)|H2(g)|H+(aq) 1 Ag*(aq) | Ag (s)

EO

cel

| = +0.5332V.

The value of AfG° is kJ mol™L. (in nearest integer)

In 3d series, the metal having the highest M?* /M standard electrode potential is:
(A) Cr (B) Fe © Cu (D) Zn
The limiting molar conductivities of Nal, NaNO;and AgNO; are 12.7, 12.0 and 13.3 mS m?mol 2,

respectively (all at 25°C). The limiting molar conductivity of Agl at this temperature is mS

m2Zmol1.

Archive | JEE Main & Advanced | Page 5 Class — XII | Electrochemistry



Vidyamandir Classes: Innovating For Your Success

oE
9. The [6_T] of different types of half cells are as follows:
P

A B C D
1x10* 2x10™% 0.1x10* 0.2x107*
(Where E is the electromotive force)
Which of the above half cells would be preferred to be used as reference electrode?
(A) A (B) B (©) c (D) D

10. Cu(s)+Sn2*(0.001M) — Cu2*(0.01M) + Sn(s)

The Gibbs free energy change for the above reaction at 298 K is x x10 T kImol 1.

The value of x is . [Nearest integer]
[Given :E® | =0.34V; E® | = -0.14V; F = 96500C mol 1]
Cu<*/Cu sn<*/sn
11. In a cell, the following reactions take place
Fe?* 5>Fe3t e ° =0.77 V
- * Fe3* /Fet 0
21" >1,+2e” E° =0.54V
1571

The standard electrode potential for the spontaneous reaction in the cell is xx1072V 298 K. The value
of x is . (Nearest Integer)
12. A solution of Fe, (804)3 is electrolyzed for ‘X’ min with a current of 1.5 A to deposit 0.3482 g of Fe. The

value of x is . [nearest integer]
[Given : 1 F = 96500 C mol™]

Atomic mass of Fe =56 ¢ mol~1

13. The correct order of reduction potentials of the following pairs is:
A. Cl,/ClI” B. I, /1” C. Ag*/ Ag
D. Na* /Na E. Lit /Li
Choose the correct answer from the options given below.
(A) A>C>B>D>E (B) A>B>C>D>E
(@) A>C>B>E>D (D) A>B>C>E>D

14. The cell potential for the following cell Pt]H,(g)|H"(aq)] | Cu?*(0.01 M)| Cu(s)

is 0.576 V at 298 K. The pH of the solution is . (Nearest integer)
. o 2.303 RT
(Given: E” =0.34V and ——=0.06 V)
Cu“t/Cu F
15. The resistance of a conductivity cell containing 0.01 M KCI solution at 298 K is 1750Q. If the

conductivity of 0.01 M KCI solution at 298 K is 0.152x10°3S cm™1, then the cell constant of the

conductivity cell is x10~3cmL.

16. For a cell Cu(s)]Cu?*(0.001M)| | Ag*(0.01M)] Ag(s) the cell potential is found to be 0.43 V at 298 K.

The magnitude of standard electrode potential for cu’*/cCu is x1072V .
. ° 2.303RT
Given:E =0.80Vand—— =0.06V
Ag*/Ag F
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17.

18.

19.

20.

21.

22.

23.

Resistance of a conductivity cell (cell constant 129 m™) filled with 74.5 ppm solution of KCI is 100Q
(labelled as solution 1). When the same cell is filled with KCI solution of 149 ppm, the resistance is
50Q (labelled as solution 2). The ratio of molar conductivity of solution 1 and solution 2 is i.e.
1

N2

= xx1073. The value of x is . (Nearest integer)

Given, molar mass of KCl is 74.5 g mol~t

Which of the following has least tendency to liberate H, from mineral acids?

(A) Cu (B) Mn (©) Ni (D) Zn
Match List -l with List —II.
List -1 List -11
(A) | cd(s)+2Ni (OH)3 (s) > cdO(s)+2Ni (OH)2 (s)+H0(1) (1) | Primary battery
(B) | Zn(Hg)+HgO(s) > ZnO(s)+Hg(1) (1) | Discharging of secondary
battery

(©) | 2PbSO, (s)+2H,0(l) > Pb(s)+PbO,(s)+2H,SO, (aq) | (111) | Fuelcell

(D) 2H2(g)+02(g)—>2H20(|) (1V) | Charging of secondary
battery

Choose the correct answer form the options given below:

@ (A)=(1).(B)=(n).(c)-(m). (B)-(Iv)

®  (A)=(v).(B)-(1).(c)-(n). (D)~ (m)

©  (A)-(1). (8)-(1).(¢)-(1v). (D)~ (m)

©  (A)=().(B)-(1).(c)-(m). (B)-(Iv)

Given below are two statements:

Statement I: For Kl, molar conductivity increases steeply with dilution.

Statement II: For carbonic acid, molar conductivity increases slowly with dilution.

In the light of the above statements, choose the correct answer from the options given below:

(A) Both Statement | and Statement Il are true
(B) Both Statement | and Statement Il are false
© Statement | is true but Statement Il is false
(D) Statement | is false but Statement Il is true.

The amount of charge in F (Faraday) required to obtain one mole of iron from Fe;0, is

(Nearest Integer)

The molar conductivity of a conductivity cell filled with 10 moles of 20 mL NaCl solution is Am1 and
that of 20 moles another identical cell heaving 80 mL NaCl solution is Amz. The conductivities
exhibited by these two cells are same. The relationship between Am2 and Am1 is:

A) A, =2A (B) A, = A, 72(C) Ay =A (D) A, =4A

my my my my my my my

The cell potential for Zn | Zn?*(aq)] | Sn** | Sn is 0.801 V at 298 K. The reaction quotient for the above

reaction is 1072. The number of electrons involved in the given electrochemical cell reaction is

2.303RT
Given: E® ,.  --0.763V,E? ,, =+0.008Vand ——— = 0.06V)
Zn“7|Zn Sn”7|sn E
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1. The reduction potential (E°, in V) of MnO,(aq)/ Mn(s) is
[Given: E(MnOZ(aq)/MnOZ o)~ 168V E(Mno,_,(s)/Mn2+(aq)) =L2IViE 2 aquminsy O3V
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1. The nature of charge on resulting colloidal particles when FeCl; is added to excess of hot water is :

(A) sometimes positive and sometimes negative
(B) neutral
© negative
(D) positive
2. 3.12g of oxygen is adsorbed on 1.2g of platinum metal. The volume of oxygen adsorbed per gram of the

adsorbent at 1 atm and 300K in L is . [R = 0.0821L atm K2 mol™]

3. Which one of the following statements is FALSE for hydrophilic sols ?
(A) The sols cannot be easily coagulated.
(B) These sols are reversible in nature.
© Their viscosity is of the order of that of H,O.

(D) They do not require electrolytes for stability.

X
4. In Freundlich adsorption isotherm at moderate pressure, the extent of adsorption (—J is directly
m

proportional to P* . The value of x is:

1
(A) zero (B) s ©) 1 (D) —
n
5. Most suitable salt which can be used for efficient clotting of blood will be:
(A) FesO, (B) NaHCO4 ©) Mg(HCO,), (D) FeCly
6. In Freundlich adsorption isotherm, slope of AB line is:
B
T A
><|E
e | e
&
log P ——>
(A) n with (n, 0.1 to 0.5) (B) log n with (n > 1)
1 . 1 . 1
© log—with (n < 1) (D) — with (— = Otolj
n n n
7. The INCORRECT statements below regarding colloidal solutions is:
(A) The flocculating power of AI%* is more than that of Na*
(B) An ordinary filter paper can stop the flow of colloidal particles
© A colloidal solution shows colligative properties
(D) A colloidal solution shows Browniam motion of colloidal particles
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10.

11.

12.

13.

14.

15.

16.

The charges on the colloidal CdS sol and TiO: sol are, respectively.

(A) Positive and negative (B) Positive and positive

© Negative and positive (D) Negative and negative

A colloidal system consisting of a gas dispersed in a solid is called aZan :

(A) aerosol (B) solid sol © foam (D) gel

For the coagulation of a negative sol, the species below, that has the highest flocculating power is :

(A) Ba’* (B) Na* (C) PO3" (D) S0z~

CO, gas adsorbs on charcoal following Freundlich adsorption isotherm. For a given amount of
charcoal, the mass of CO, adsorbed becomes 64 times when the pressure of CO, is doubled. The
value of n in the Freundlich isotherm equation is x1072. (Round off to the Nearest Integer)

Given below are two statement : one labelled as Assertion A and the other is labelled as Reason R.
Assertion A : SO,(g) is adsorbed to a larger extent than H,(g) on activated charcoal

Reason R : SO,(g) has a higher critical temperature than H,(g)

In the light of the above statements, choose the most appropriate answer from the options given below .

(A) Both A and R are correct but R is not the correct explanation of A
(B) A is not correct but R is correct

© Both A and R are correct and R is the correct explanation of A
(D) A is correct but R is not correct

Sodium stearate CH3(CH2)1GCOO‘Na+ is an anionic surfactant which forms micelles in Oil.

Choose the correct statement for it from the following:

(A) It forms spherical micelles with CH4(CH,),5 —group pointing towards the centre of sphere
(B) It forms non-spherical micelles with CH3(CH,),5 — group pointing towards the centre
©) It forms non-spherical micelles with —COO® group pointing outwards on the surface
(D) It forms spherical micelles with CH4(CH,),5 — group pointing outwards on the surface
of sphere.

Match List | with List Il

List — | Example of Colloids List - Il Classification
(a) Cheese 0] dispersion of liquid in liquid
(b) Pumice stone (ii) | dispersion of liquid in gas
(c) Hair cream (iii) | dispersion of gas in solid
(d) Cloud (iv) | dispersion of liquid in solid

Choose the most appropriate answer from the options given below :
(A) (@) - (iv), (b) - (i), (c) - (iii), (d) - (i) (B) (@) - (iii), (b) - (iv), (c) - (i), (d) - (ii)
(©) (@) - (iv), (b) - (iii), (c) - (i), (d) - (i) (D) (@) - (iv), (b) - (iii), (c) - (i), (d) - (ii)

When silver nitrate solution is added to potassium iodide solution then the sol produced is:

(A) AgNO5/NO3  (B) KI/NO3 (©) Agl/Ag”* (D) Agl/I™

The conditions given below are in the context of observing Tyndall effect in colloidal solutions:

(A) The diameter of the colloidal particles is comparable to the wavelength of light used.

(B) The diameter of the colloidal particles is much smaller than the wavelength of light used
© The diameter of the colloidal particles is much larger than the wavelength of light used.
(D) The refractive indices of the dispersed phase and the dispersion medium are comparable.
(E) The disperse phase has a very different refractive index from the dispersion medium.

Choose the most appropriate conditions from the options given below.
(A) (C) and (D) only © (A) and (D) only
© (B) and (E) only (D) (A) and (E) only
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17. 100 ml of 0.0018% (w/v) solution of CI~ ion was the minimum concentration of CI- required to

precipitate a negative sol in one h. The coagulating value of CI™ ion is . (Nearest integer)
18. Match List - | with List — 11

List -1 List -1l
(Colloid Preparation Method) (Chemical Reaction)
(@) Hydrolysis (i) 2AuClg +3HCHO +3H,0 —
2Au(sol) + 3HCOOH + 6HCI

(b) Reduction (ii) As,03 +3H5S — As,S3(sol) + 3H,0

(c) Oxidation (iii) SO, +2H,S — 3S(sol) + 2H,0

(d) Double Decomposition (iv) FeCl; + 3H,0 — Fe(OH)5(sol) + 3HCI

Choose the most appropriate answer from the options given below:
(A) (@) = (iv), (b) = (i), (c) - (iii), (d) - (i) (B) (@) = (i), (b) = (i), (c) = (iv), (d) - (iii)
(©) (@) = (i), (b) - (iii), (c) - (ii), (d) - (iv) (D) (@) = (iv), (b) = (i), (c) - (iii), (d) - (i)
19. CHa4 is adsorbed on 1 g charcoal at 0°C following the Freundlich adsorption isotherm. 10.0 mL of CHas is
adsorbed at 100 mm of Hg, whereas 15.0 mL is adsorbed at 200 mm of Hg. The volume of CH4 adsorbed

at 300 mm of Hg is 10* mL. The value of xis x1072 . (Nearest integer)
(Use log;2 =0.3010, log,; 3 =0.4771]
20. Select the graph that correctly describes the adsorption isotherms at two temperatures
T, and T, (T; > T,)for a gas:
(x= mass of the gas adsorbed, m- mass of adsorbent, P-pressure)
A

% T X/
m Ty
(A) (B)
T
Ty
P P -
X x A 35
o Ty m 1
©) (D) T,
Ty
I P - P

21. Lyophilic sols are more stable than lyophobic sols because :

(A) the colloidal particles have no charge

(B) the colloidal particles are solvated

© the colloidal particles have positive charge

(D) there is a strong electrostatic repulsion between the negatively charged colloidal particles
22. Tyndall effect is more effectively shown by:

(A) suspension (B) lyophilic colloid

© true solution (D) lyophobic colloid
23. The sol given below with negatively charged colloidal particles is:

(A) AgNO, added to KI solution (B) Kl added to AgNO, solution

© Al,O5 - XH,O in water (D) FeCl; added to hot water
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24. Which one of the following is correct for the adsorption of a gas at a given temperature on a solid
surface?
(A) AH<0,AS>0 (B) AH>0,AS>0 (C) AH<0,AS<0 (D) AH >0,AS <0
JEE Advanced 2021
1. 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 the true solution at the same
concentration
© Surfactants form micelle above critical micelle concentration (CMC), CMC depends on
temperature
(D) Micelles are macromolecular colloids
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1. A 42.12% (w/V) solution of NaCl causes precipitation of a certain sol in 10 hours. The coagulating value

of NaCl for the sol is:

[Given: Molar mass : Na=23.0¢g mol™t;Cl=35.5 g mol_l].
(A) 36mmol L™t (B) 36 mol L™t (©) 1440 mol LY (D) 1440 m mol L%

Which of the following is a correct statement?

(A) Brownian motion destabilizes sols

(B) Any amount of dispersed phase can be added to emulsion without destabilizing it

© Mixing two oppositely charged sols in equal amount neutralizes charges and stabilizes colloids

(D) Presence of equal and similar charges on colloidal particles provides stability to the colloidal
solution

Match List -l with List II:

List- | List -1l
(@) negatively charged sol ) Fe,05.xH,0
(b) macromolecular colloid (1 CdS sol
(c) positively charged sol (D] Starch
(d) Cheese (1v) a gel

Choose the correct answer form the options given below:

(A) (@)-(11), (b) =(111), (c) =(1v), (d)-(1) (B) (@)-(11), (b) (1), (c) =), (d)-(IV)
(©) (a)-(11), (b) =(111), (c) =(1), (d)-(IV) (D) (@)-(1), (b) =(111), (c) =(1), (d)-(IV)
The zeta potential is related to which property of colloids?

(A) Colour

(B) Tyndall effect

© Charge on the surface of colloidal particles

(D) Brownian movement

If the initial pressure of a gas is 0.03 atm, the mass of the gas adsorbed per gram of the adsorbent is

xlO_zg.

Intercept = 0.602

—
log p
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6. Given below are two statements : one is labelled as Assertion (A) and the other is labelled as Reason

(R).

Assertion (A): The ionic radii of 0% and Mg2+ are isoelectronic species.

In the light of the above statements, choose the correct answer from the options given below.

(A) Both (A) and (R) are true and (R) is the correct explanation of (A)
(B) Both (A) and (R) are true but (R) is not the correct explanation of (A)
© (A) is true but (R) is false
(D) (A) is false but (R) is true.
7. 2.0g of H, gas is adsorbed on 2.5g of platinum powder at 300K and 1 bar pressure. The volume of the
gas adsorbed per gram of the adsorbent is mL. (Given: R =0.083 L bar Ktmol™)
8. Which of the following is NOT an example of synthetic detergent?
A CH3—(CHy); SO3Na™
(B) CH5 —(CH, ) —~COO™ Na*
+
CHj
©) CHy —(CH,o) 5 ~N-CH5 | Br~
CHj
(D) CH3(CH,); gCOO(CH,CH,0),,CH,CH,OH
9. Using very little soap while washing clothes, does not serve the purpose of cleaning of clothes, because :
(A) Soap particles remain floating in water as ions
(B) The hydrophobic part of soap is not able to take away grease
© The micelles are not formed due to concentration of soap, below its CMC value
(D) Colloidal structure of soap in water is completely disturbed
10. Incorrect statement for Tyndall effect is :
(A) The refractive indices of the dispersed phase and the dispersion medium differ greatly in
magnitude.
(B) The diameter of the dispersed particles is much smaller than the wavelength of the light used.
© During projection of movies in the cinemas hall, Tyndall effect is noticed.
(D) It is used to distinguish a true solution from a colloidal solution
11. Given below are two statements :

Statement | : Emulsions of oil in water are unstable and sometimes they separate into two layers on

standing.

Statement Il : For stabilisation of an emulsion, excess of electrolyte is added. In the light of the above

statements, choose the most appropriate answer from the options given below :

(A) Both Statement | and Statement Il are correct.
(B) Both Statement | and Statement Il are incorrect.
© Statement 1 is correct but Statement Il is incorrect.
(D) Statement | is incorrect but Statement Il is correct.
12. When 200 mL of 0.2 M acetic acid is shaken with 0.6 g of wookd charcoal, the final concentration of

acetic acid after adsorption is 0.1 M. The mass of acetic acid adsorbed per gram of carbon is

a.
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13. Given below are the critical temperatures of some of the gases:
Gas Critical temperature (K)
He 5.2
CH, 190.0
Co, 304.2
NH, 405.5
The gas showing least adsorption on a definite amount of charcoal is
(A) He (B) CH, (©) CO, (D) NH,
14. 100 mL of 5% (w/v) solution of NaCl in water was prepared in 250 mL beaker. Alboumin from the egg
was poured into NaCl solution and stirred well. This resulted in aZan:
(A) Lyophilic sol (B) Lyophobic sol
© Emulsion (D) Precipitate
15. Among the following the number of curves not in accordance with Freundlich adsorption isotherm is
@ . ORI
log P — P —
© x (d) log =
log— m
m
T N log p —
16. Two statements in respect of drug-enzyme interaction are given below.

Statement I: Action of an enzyme can be blocked only when an inhibitor blocks the active site of the
enzyme.

Statement II: An inhibitor can form a strong covalent bond with the enzyme.

In the light of the above statements, choose the correct answer from the options given below:

(A) Both Statement | and Statement Il are true
(B) Both Statement | and Statement Il are false
© Statement | is true but Statement Il is false
(D) Statement | is false but Statement Il is true
17. Statements about Enzyme Inhibitor Drugs are given below:
(@) There are Competitive and Non-competitive inhibitor drugs.
(b) These can bind at the active sites and allosteric sites
(c) Competitive Drugs are allosteric site blocking drugs
(d) Non-competitive Drugs are active site blocking drugs

(A) (@), (d) only (B) @, (only  (C) (@), (b) only (D) (@), (b), (c) only
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18.

19.

20.

21.

22.

23.

Given below are two statements: one is labelled as Assertion (A) and the other is labelled as Reason(R).
Assertion (A) : Dissolved substance can be removed from a colloidal particles can pass through the
parchment paper.

Reason(R): Particle in a true solution cannot pass through parchment paper but the colloidal particles
can pass through the parchment paper.

In the light of the above statements, choose the correct answer from the options given below:

(A) Both (A) and (R) are correct and (R) is the correct explanation of (A)

(B) Both (A) and (R) are correct and (R) is not the correct explanation of (A)
© (A) is correct but (R) is not correct

(D) (A) is not correct but (R) is correct.

Which of the following enhances the lathering property of soap?

(A) Sodium stearate (B) Sodium carbonate

© Sodium rosinate (D) Trisodium phosphate

Given below are two statements. One is labeled as Assertion and the other is labeled as Reason R.
Assertion A : Activated charcoal adsorbs SO, more efficiently than CH,.

Reason R : Gases with lower critical temperatures are readily adsorbed by activated charcoal.
In the light of the above statements, choose the correct answer from the options.

(A) Both A and R correct and R is the correct explanation of A

(B) Both A and R are correct but R is NOT the correct explanation of A
© A is correct but R is not correct

(D) A is not correct but R is correct

Given below are two statements : one is labelled as Assertion A and the other is labelled as Reason R.
Assertion A: Finest gold is red in colour, as the size of the particles increases, it appears purple then
blue and finally gold.

Reason R: The colour of the colloidal solution depends on the wavelength of light scattered by the
dispersed particles.

In the light of the above statements, choose the most appropriate answer from the options given below

(A) Both A and R are true and R is the correct explanation of A
(B) Both A and R are true but R is NOT the correct explanation of A
© A is true but R is false

(D) A is false but R is true

Stearic acid and polyethylene glycol react to form which one of the following soap/s detergents?
(A) Cationic detergent (B) Soap
© Anionic detergent (D) Non-ionic detergent

For micelle formation, which of the following statements are correct?

A. Micelle formation is an exothermic process

B. Micelle formation is an endothermic process

C. The entropy change is positive

D. The entropy change is negative

(A) A and D only (B) A and C only
© B and C only (D) B and D only
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24. Match Column | with Column Il
Column | Column 11
I N,(9) +3H,(g) > 2NH;(9) P. | Cu
1. | CO(g)+3H,(g) > CH,4(9) + H,0(q) Q. | Cu/Zn0O-Cr,04
1. CO(g) + H,(g) - HCHO(g) R. FeXOy +K,0+ Al,04
Iv. | CO(g)+2H,(g) » CH;0H(g) S. | Ni

Choose the correct answer from the option given below:

(A) I-Q:;lN-S;M-P;IV-R (B) I-Q;ll-P;II-S;IV-R
(©) I-R;II-S;-P;IV-Q (D) I-R;H-P;Il-S;IV-Q
JEE Advanced 2022
1. 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 the range of 100 to 140kJ mol
© Chemisorption is an endothermic process

(D) Lowering the temperature favors physisorption processes
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