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Q.49

Q.50

The resonance frequency of 'H nuclei is 300 MHz in an NMR spectrometer. If the
spectrometer is operated at 12 T magnetic field, the resonance frequency (in MHz) of the

same 'H nuclei is
(round off to one decimal place)

[Given: Nuclear magneton (Bn) = 5.05 x 1027 J T-!, Nuclear g-factor (gy) for
'H = 5.586, Planck’s constant (k) = 6.63 x 1073* J 5]

The first rotational absorption of '>C!®O molecule is observed at 3.84 cm™'. If an isotopic

substitution is made with '80 in the molecule, the frequency (in cm™") of first rotational

absorption is

(round off to two decimal places)

Section C: Q.51 — Q.60 Carry TWO marks each.

Q.51

d .
If y + x e¥ = sinx + tan x, then the value of ﬁatx =01is

(round off to the nearest integer)
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52
Q Consider the following matrices A and B.
1 2 0 0 0 10 11 0 0 O
34000 12 13 0 0 0
A=|10 0 5 0 0landB=| 0 0 4 0 O
0 0 0 6 7 0 0 0 15 16
0 0 0 8 9 0O 0 0 17 18
If C = AB, sum of the diagonal elements of C is .
Q.53 The number of species among the following, having bond order of three is

Na, F2, NO*, 027, Na*, CO, 02, 02>

Q.54 1.84 g of a mixture of CaCO3 and MgCO3 is heated till no further weight loss. The weight

of the residue is 0.96 g. The % composition of CaCO3 in the mixture is
(round off to two decimal places)

[Given: Atomic weight of Ca=40; Mg=24; C=12; 0=16]
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Q.55 The number of chiral carbon centers in the following molecule is

Q.56 One mole of a monoatomic ideal gas starting from state A, goes through B and C
to state D, as shown in the figure. Total change in entropy (in J K-!) during this process

is

(round off to two decimal places)

P (atm)

\ 4

10 Vdm’) 20

(Not to scale)

[Given: Gas constant, R = 8.314 J mol~! K]
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Q.57 In one second, 95 moles of He gas particles are hitting a wall of a cubic container of
volume 1 dm?. If the average velocity component of the particles perpendicular to the
wall is 1000 m s~!, then the pressure of the gas in the container is X x 10° N m2

The value of X is .
(round off to two decimal places)

[Given: Avogadro’s number, Na = 6.02 x 1023, mass of He = 4 g mol™']

Q.58 Solubility of PbCOs in a buffer of pH 5 is X x 10~*. The value of X is
(round off to one decimal place)

[Given: Ksp of PbCO3 = 1.5 x 10713; for HCO3, Ka1 =4.2 x 1077, Ko = 4.8 x 107!]

Q.59 The molar conductivity of a 0.02 M weak acid HA is 3.2 mS m?mol~! at 298 K. The pK,
of HA is .

(round off to one decimal place)

[Given: Limiting molar conductivity of HA =39 mS m? mol™! at 298 K]

CY 35/40



JAM 2025 Confidential CHEMISTRY (CY)

Q.60 A cell is constructed by Cl»/Cl(aq) and a standard hydrogen electrode half-cells. The

dE°
standard potential of the complete cell is 1.38 V and (?) = —1.24mVK™ L.
p

The AS2,, tion (in T K~' mol™") for the following cell reaction is
H,(gas) + Cl,(gas) » 2H*(aq) + 2Cl™ (aq)
(round off to one decimal place)

[Given: Faraday constant (F) = 96480 C mol~!]
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