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Q1. [Dec 2015] . 5.0 marks
Atomic and Molecular Physics > Molecular physics

CSIR NET

2015 Dec

5M

The first ionization potential of K is 4.34 eV, the

electron affinity of CI is 3.82 eV and the equilibrium
separation of KCI is 0.3nm. The required to

dissociate

a KCI moleculeintoa K and a CI atom s

1. 8.62¢eV
2. 8.16eV
3. 4.28¢eV
4. 4.14eV
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Q2. [June 2015] . 5.0 marks
Atomic and Molecular Physics > Molecular physics

CSIR NET 2015 June

oM

A diatomic molecule has vibrational states with

. 1 . .
energies E, = hw (v + E) and rotational states with

energies E; = Bj(j + 1), where v and j are non-

negative integers. Consider the transitions in which

both the initial and final states are restricted to

v < landj < 2 and subject to the selection rules
Av = +1 and Aj = 1. Then the largest allowed

energy of transition is
1. hw — 3B

hw — B

hw + 4B

2hw + B

B W N
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Q3. [Dec 2018] . 5.0 marks
Atomic and Molecular Physics > Molecular physics

CSIR NET 2018 Dec

SM

The diatomic molecule HF has an absorption line in
the rotational band at 40 cm™?! for the isotope 8F.
The corresponding line for the isotope '°F will be
shifted by approximately

1.

2
3.
4

0.05 cm™1
0.11cm™?
0.33cm™!
0.01 cm™1

Q4. [Dec 2019] . 5.0 marks
Atomic and Molecular Physics > Molecular physics

CSIR NET 2019 Dec

5M

In a spectrum resulting from Raman scattering, let
I denote the intensity of Rayleigh scattering and I
and I 45 denote the most intense Stokes line and the

most intense anti Stokes line, respectively. The
correct order of these intensities is

1.1g > I > Iy
2. 1p > Is > Iy
3. 145 > Ip > I
4. 15 > g > Is
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Q5. [June 2019] . 5.0 marks
Atomic and Molecular Physics > Molecular physics

CSIR NET 2019 June

5M

The energy levels corresponding to the rotational
motion of a molecule are E; = BJ(J + Dem™t
where ] = 0,1,2, ..., and B is a constant. Pure
rotational Raman transitions follow the selection
rule A = 0, +2. When the molecule is irradiated,
the separation between the closest Stokes and anti-

Stokes lines (incm™1!) is
1. 6B

2.12B

3.4B

4. 8B
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Q6. [June 2020] . 5.0 marks
Atomic and Molecular Physics > Molecular physics

CSIR NET 2020 June oM

The absorption lines arising from pure rotational

effects of HCl are observed at 83.03 cm™ -,

1

103.73 cm™ 1, 124.30cm ™1, 145.03 cm™ ! and
165.51 cm™ 1. The moment of inertia of the HCL

molecule is (takezi =56x%x10"* kg —m)

TC

1.1 X 10~*® kg — m?

1
2. 28x107* kg — m?
3.
4

2.8 X 107* kg — m*
1.1 X 10~** kg — m*
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Q7. [June 2022] . 5.0 marks
Atomic and Molecular Physics > Molecular physics

CSIR NET 2022 June SM

The Raman rotational-vibrational spectrum of
nitrogen molecules is observed using an incident
radiation of wavenumber 12500 cm™2. In the first
shift band, the wavenumbers of the observed lines
(in cm™! ) are 10150, 10158, 10170, 10182 and
10190. The values of vibrational frequency and
rotational constant (in cm™1 ), respectively, are

1. 2330 and 2
2. 2350and 2
3. 2350and 3
4. 2330 and 3
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Q8. [Dec 2023] . 5.0 marks
Atomic and Molecular Physics > Molecular physics

CSIR NET 2023 Dec 5M

In the rotational-vibrational spectrum of an
idealized carbon monoxide (CO) molecule,
ignoring rotational-vibrational coupling, two
transitions between adjacent vibrational levels
with wavelength A, and A,, correspond to the
rotational transition from /' = 0to /" = 1 and
J' =1toJ" = 0, respectively. Given that the
reduced mass of CO is 1.2 X ~4® kg, equilibrium
bond length of CO is 0.12 nm and vibrational

: . Aq.
frequency is 5 X 1013 Hz, the ratio of/l—1 is closest
2

to
1.0.9963
2.0.0963
3.1.002
4.1.203
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Q9. [June 2023] . 5.0 marks
Atomic and Molecular Physics > Molecular physics

CSIR NET 2023 June oM

Let the separation of the frequencies of the first
Stokes and the first anti-Stokes lines in the pure

rotational Raman Spectrum of the H, molecule be
Av(H,), while the corresponding quantity for D, is
Av(D,). The ratio Av(H,)/Av(D,) is

1. 0.6
2. 1.2
3. 1

4. 2
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Q10. [June 2024] . 5.0 marks
Atomic and Molecular Physics > Molecular physics

CSIR NET 2024 June 5M

Rotational energy of a molecule in the angular

2
momentum state j is given by E; = %j(}' + 1), where

[ is the moment of inertia of the molecule. The

probability that the molecule will be in its ground

hZ | .
state at temperature T (such that kgT > > ), is

3 h?
1. -

2 IkgT

2 h2
2. -

3 IkgT

1 h?
3. -

2 IkgT

h2

4.

IkgT
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Q11. [June 2024] . 5.0 marks
Atomic and Molecular Physics > Molecular physics

CSIR NET 2024 June

SM

The bond dissociation energy of a molecule is
defined as the energy required to dissociate it. For
H, and H; molecules, the bond dissociation
energies are 4.478 eV and 2.651 eV respectively. If
the equilibrium bond lengths of both H, and H; are
identical, the value of the ionization potential of

hydrogen molecule will be closest to

1. 15.427 eV
2. 11.773 eV
3. 20.729 eV

4. 6.471 eV
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Q12. [Dec 2025] . 5.0 marks
Atomic and Molecular Physics > Molecular physics

CSIR NET 2025 Dec

5M

AMP

The bond dissociation energy of OH molecule is
4.18 eV with rotational constant 18.8 cm ™. For

rotational induced dissociation, the minimum

value of rotational quantum number is closest to

1. 114
2. 454
3. 45
4. 90

Q13. [June 2025] . 5.0 marks
Atomic and Molecular Physics > Molecular physics

CSIR NET 2025 June

5M

AMP

In a rotational-vibrational spectrum of HCI(H35C1),

the first R-branch line and the first P-branch line are
observed at A7 = 2906 cm~!tand 17! = 2865 cm ™1,
respectively. The equilibrium bond length of this

molecule would be closest to

1.0.24A
2.1.3A
3.13A
4.2.1A
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Answer Key

13 questions . Subject and topic for quick revision

Q. No Subject Topic Answer
Q1 Atomic and Molecular Physics Molecular physics 3

Q2 Atomic and Molecular Physics Molecular physics 3

Q3 Atomic and Molecular Physics Molecular physics 2

Q4 Atomic and Molecular Physics Molecular physics 2

Q5 Atomic and Molecular Physics Molecular physics 2

Q6 Atomic and Molecular Physics Molecular physics 2

Q7 Atomic and Molecular Physics Molecular physics 1

Q8 Atomic and Molecular Physics Molecular physics Drop
Q9 Atomic and Molecular Physics Molecular physics 4
Q10 Atomic and Molecular Physics Molecular physics 3
Q11 Atomic and Molecular Physics Molecular physics 1
Q12 Atomic and Molecular Physics Molecular physics 3
Q13 Atomic and Molecular Physics Molecular physics 2
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