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1

A hydrogen atom and a doubly ionized lithium atom are both in the second excited state. If Ly and Lj;

respectively represent their electronic angular momenta and Ey and E';; their energies, then -

(A) Ly = Ly; and |EH| e |EL;.;| (B) Ly = Lj; and |EH| < |EL1'|

(€ Ly = Ly;and |EH| = |EL:E| (D) Ly < Ljp;and |EH| < |EL:'|
[6 marks, no negative marking] - NSEP 2008

ANSWER: B

No solution stored for this guestion.

Let the energy, magnitude of linear momentum and angular frequency of an electron in hydrogen atom

be E, p and w respectively. If n be the corresponding quantum number, then -

(A) (E/w) varies as n (B) (Ep)/w is independent of n

© (pw) varies as n'/?2 (D) (Epw) is independent of n

[6 marks, no negative marking] - NSEP 2008

ANSWER: A B

No solution stored for this question.

The radius of the hydrogen atom in its ground state is gy. The radius of a 'muonic hydrogen' atom in

which the electron is replaced by an identically charged muon with mass 207 times that of an electron,

is ay equal to

(A) (B) ay
207 g 507
€ o B 44v/207
4 207
[3 marks, -1 for a wrong answer] - NSEP 2009
AMSWER: B

No saolution stored for this question.



4. Three energy levels A, B and C in an atomic system are such that £, < Ep < Eq. If the wavelengths

corresponding to the transitions C—»B, B—3A and C—A are Ay, A, and A5 respectively, then

W x+x+x=0 (B) 32 — X2 + A2
© xg =+ X D) \; = i

[3 marks, -1 for a wrong answer] - NSEP 2010

ANSWER: D

No solution stored for this guestion.

In a hydrogen atom, the magnetic field at the centre of the atom produced by an electron in the nth orbit

is proportional to

(A) L (B) 1
() 1 (D) L

[3 marks, =1 for a wrong answer] - NSEP 201

ANSWER: D

No solution stored for this guestion.

6. Ina hydrogen like atom electron makes transition from an energy level with quantum number n, to

another with quantum number [fn, — 1}. If n == 1, the frequency of radiation emitted is proportional to

(A) 1 (B) 1
(€) 2, (D) X

[3 marks, -1 for a wrong answer] - NSEP 201

AMNSWER: B

Mo solution stored for this question.

7. The energy state of doubly ionized lithium having the same energy as that of the first excited state of
hydrogen is
(A) 4 (B) 6
(C) 3 (D) 2
[3 marks, =1 for a wrong answer] - NSEP 2012

ANSWER: B

No soiution stored for this question.



8.

10.

Imagine an atom made up of a proton and a hypothetical particle of double the mass as that of an
electron but the same charge. Apply Bohr theory to consider transitions of the hypothetical particle to

the ground state. Then, the longest wavelength (in terms of Rydberg constant for hydrogen atom) is

(A) 1 (B) 5
2R 3R
(C) 1 (D) 2
3R 3R
[3 marks, -1for a wrong answer] - NSEP 2015
ANSWER: D

Mo solution stored for this question.

- The force of attraction between the positively charged nucleus and the electron in a hydrogen atom is

2
given by = ke_. Assume that the nucleus is fixed. The electron, initially moving in an orbit of radius

p2

R, jumps into an orbit of smaller radius R5. The decrease in the total energy of the atom is

(A) ke? (L _ 1, ®B) ke? Ry R,
2 'R, R, 2 “R2 Rf}
©) g2 20 1 D) ke? R, le
2 ‘R, R 2. R
[3 marks, -1for a wrong answer] - NSEP 2016
ANSWER: C

Mo solution stored for this question.

It is observed that some of the spectral lines in hydrogen spectrum have wavelengths almost equal to

those of the spectral lines in He ™ ion. Out of the following the transitions in He " that will make this

possible is
(A, —3ton=1 (B) y, —6ton =4
(C}ﬂzﬁtﬂﬂzg {D)ﬂzgtﬂﬂzg
[3 marks, =1 for a wrong answer] - NSEP 2016

ANSWER: B

Mo solution stored for this question.



1.

12.

13.

14.

In an atom an electron excites to the fourth orbit. When it jumps back to the lower energy levels a

spectrum is formed. Total number of spectral lines in this spectrum would be
(A) 3 (B) 4
(C) 5 (D) 6

[3 marks, -1 for a wrong answer] - NSEP 2017

ANSWER: A

No solution stored for this question.

The maximum wavelength that can ionize a hydrogen atom initially in the ground state is
(A) 660.0 nm. (B) 364.5 nm.
(C) 121.9 nm. (D) 91.4 nm.
[3 marks, =1 for a wrong answer] - NSEP 2018
ANSWER: D

No solution stored for this question.

An alpha particle with kinetic energy K approaches a stationary nucleus having atomic number Z. The
distance of closest approach is b. Therefore the distance of closest approach for a nucleus of atomic

number 27 is

(A) % (B) V2b
(C) 9y (D) 44
[3 marks, -1 for & wrong answer] - NSEP 2018

ANSWER: C

No solution stored for this question.

An electron in hydrogen atom jumps from a level n = 4 to n = 1. The momentum of the recoiled atom
is

(A 6.8 x 10727 kg-m/s (B) 1975 % 109 kg-m/s

(€) 13.6 x 10719 kg-m/s (D) zero.

[3 marks, =1 for a wrong answer] - NSEP 2018

ANSWER: A

No solution stored for this question.



15. A stationary hydrogen atom emits photon corresponding to the first line (highest wave length) of

Lyman series. If R is the Rydberg constant and M is the mass of the atom, the recoil velocity of the

atom is

(A) Rh (B) 3rh
aM M

(C) 3gh (D) Rk
aM M

[3 marks, =1 for a wrong answer] - NSEP 2019

AMNSWER: C

No solution stored for this guestion.

16. According to Bohr's theory the ionization energy of H atom is 13.6 eV. The energy needed to remove an
electron from Helium ion (He"+ ) is

(A) 136 eV (B) 16.8 eV
(C) 272 eV (D) 54.4 ev

[3 marks, =1 for & wrong answer] - NSEP 2019

ANSWER: D

No solution stored for this guestion.

17. A stationary hydrogen atom emits a photon of wavelength 1025 A. lts angular momentum changes by

(A) k (B) zh
T g
(C) & (D) 3k
2T 2T
[3 marks, =1 for a wrong answer] - MSEP 2019
ANSWER: A

No solution stored for this question,

18. positronium is a short-lived (m 107? s} bound state of an electron and a positron (a positively charged

particle with mass and charge equal (in magnitude) to an electron) revolving round their common

centre of mass. If By, v, and a; are respectively the ground state energy, the orbital speed of electron

in first orbit and the radius of the first (n = 1) Bohr orbit for Hydrogen atom, the corresponding

quantities E, v and a for the positronium are

[A}EZ-EE“ (B}a:aﬂ
[C}a:mm (D)EzEn,v:vn,azan
[6 marks, no negative marking] - NSEP 2021

AMSWER: A, C

No solution stored for this question.



19. A hydrogen atom is in ground state (n = 1). The magnetic field produced by revolving electron, at

20.

21.

centre of atom is By. Atom is excited to state n = 4. According to Bohr model, the correct alternative(s)
isfare

(A) Magnetic field at centre of atom for (n = 4) (B) Energy absorbed by atom in going from (n = 1)

becomes By = ?4 to (n = 4) is 12.75 eV

(C) change in magnitude of angular momentum of (D) Assume that this excited atom (n = 4) is at rest

electron is 3_: and it makes transition to ground state (n = 1)

in a single quantum jump of an electron, (Take

mass of atom My = 1.67 x 1027 Kg) the

recoil speed of atom will be nearly v = 4.1
ms 1.

[6 marks, no negative marking] - NSEP 2022

ANSWER: B, C, D

No solution stored for this guestion.

Continuous and Characteristic X-rays are produced when electron beam accelerated by a high

potential difference of V" volt (say) is made to hit the metallic target such as Molybdenum in a modern

Coolidge tube. Let A, be the smallest possible wavelength of continuous X-rays and A;, be the

maximum wavelength of the characteristic X-rays. Then

(A) AL, increases with increase in V (B) Ar. decreases with increase in V'

(C) Amin increases with increase in V (D) Amin decreases with increase in V'

min
[3 marks, =1 for a wrong answer] - NSEP 2023
ANSWER: D

No solution stored for this guestion.

In the Bohr model of hydrogen atom, the force between the nucleus and the electron is modified as
82 1 5 . , ’ Eﬁh2 P
F = — -+ — | where § is a small constant. Using the Bohr radius ag = , the radius of
4:1TEQ ir‘2 ?‘3 mez
ntt orbit is
(A} yon2 — 5 B) gon2? 4+ 6
() ag(n — §)2 ®) 4y(n + 6)2
[3 marks, -1 for a wrong answer] - NSEP 2024
ANSWER: A

No solution stored for this question.



22.

23.

According to Bohr theory, in the ground state of hydrogen atom, an electron revolves in circular orbit

of radius r with velocity v and circulation frequency f. The magnetic dipole moment of the electronic
orbit is p,,,. The magnetic field produced by the circulating electron at the center of the atom is B.

Then for a He ™ ion in the state n — 2 (electron in the 2nd orbit)

(A) the radius of the orbit is 2r (B) the magnetic dipole moment of the orbit is 2p,,

D B
the frequency of circulation is i the magnetic field at the center is Z
2
[6 marks, no negative marking] - NSEP 2024

AMSWER: A, B,C, D

MNo solution stored for this guestion.

A single electron orbits around a stationary nucleus of charge 4+ Ze in a hydrogen-like atom, where Z

is the atomic number and e is the magnitude of the charge on an electron. It requires 47.25 eV to excite
the electron from second Bohr orbit to the third Bohr orbit. lonization energy of hydrogen atom is 13.6
eV. Then

(A) the value of Zis 5 (B) the energy required to excite the electron from

the 3™ orbit to the 42 orbit is 16.53 eV (nearly)

(C) the wavelength of electromagnetic radiation (D) the angular momentum of an electron in the
required to liberate the electron completely second Bohr orbit is 1.056 x 1033 Js
when in the first Bohr orbit is 36.56 A

[6 marks, no negative marking] - NSEP 2025

AMSWER: A, B, C

No solution stored for this guestion.



Answer key

1.B

7.B

13.C
19.B, C, D

2.A,B
8.D
14. A
20. D

3.B
9.C
15.C
21. A

4.D
10. B
16.D
22.A,B,C,D

5.D
1. A
17. A
23.A,B,C

6.B
12.D
18.A, C



