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Q.1

Q.2

Q.3

Q4

Section A (MCQ)

The ratio of momentum of the photons of the 1% and
2" Jine of Balmer series of Hydrogen atoms is o/p.
The possible values of o and  are :

(1) 27 and 20
(3) 5 and 36

(2) 3 and 16
(4) 20 and 27

In the hydrogen atom, the electron makes a
transition from the higher orbit (i) to a lower orbit
(f). The ratio of the radius of the orbits is given by
ri:ry = 16:4. The wavelength of photon emitted due
to this transition is nm.

(Given Rydberg constant = 1.0973 x 107 /m)
(1121 (2) 242

(3)486  (4)974

In Rutherford's alpha-particle scattering experiment,

only a few alpha particles rebound back because

A. The size of gold nucleus is very small as
compared to the size of gold atom.

B. Alpha particle and gold nucleus have equal
charge.

C. The impact parameter is minimum for a few
alpha particles.

D. A few alpha particles have very high kinetic
energy.

E. Only a few alpha particles undergo head-on
collision with the nuclei.

Choose the correct answer from the options given

below :

(1) A, B Only

(3) C, D Only

(2) B, E Only
(4) A, G, E Only

Angular momentum of an electron in a hydrogen

h
atom is 3?, then the energy of the electron is
eVv.
(1)-1.51 (2)-0.85 (3)-0.38 (4)-0.28
E53E
=03

Q.5

Q.6

Q.7

Two electrons are moving in orbits of two
hydrogen-like atoms with speeds 3 x 10° m/s and
2.5 x 10° m/s respectively. If the radii of these orbits
are nearly same then the possible order of energy

states are respectively.
(1)8and 10 (2) 10 and 12
(3)9and 8 (4)6 and 5

In hydrogen atom spectrum, (R — Rydberg's
constant)
A. the maximum wavelength of the radiation of
.. 4
Lyman series is 3R
B. the Balmer series lies in the visible region of the
spectrum
C. the minimum wavelength of the radiation of

. .9
Paschen series is R

5
D. the minimum wavelength of Lyman series is 1R

Choose the correct answer from the options given
below :

(1) A, B Only
(3) A, B and D Only

(2) B, D Only
(4) A, B and C Only

=i

A 7.9 MeV a-particle scatters from a target material
of atomic number 79. From the given data the
estimated diameter of nuclei of the target material is
(approximately) m.

1
——=9x10° Nm?/C? and electron charge
4T[E()

=1.6x107 C]

(1)2.88 x 1071
(3) 1.44 x 10713

(2)5.76 x 1071
(4)1.69 x 10712

P-1


https://pyqside.com/s/Q50F0BD3C4BD141E
https://pyqside.com/s/Q50F0BD3C4BD141E
https://pyqside.com/s/Q50F0BD3C4BD141E
https://pyqside.com/s/QD5D8AAFB42234F0
https://pyqside.com/s/QD5D8AAFB42234F0
https://pyqside.com/s/QD5D8AAFB42234F0
https://pyqside.com/s/Q72D01B7C26384D2
https://pyqside.com/s/Q72D01B7C26384D2
https://pyqside.com/s/Q72D01B7C26384D2
https://pyqside.com/s/Q8D064D118A0D49E
https://pyqside.com/s/Q8D064D118A0D49E
https://pyqside.com/s/Q8D064D118A0D49E
https://pyqside.com/s/Q8CFEB7EF359C41B
https://pyqside.com/s/Q8CFEB7EF359C41B
https://pyqside.com/s/Q8CFEB7EF359C41B
https://pyqside.com/s/QC09A409AF7904F2
https://pyqside.com/s/QC09A409AF7904F2
https://pyqside.com/s/QC09A409AF7904F2
https://pyqside.com/s/Q7CE01B59E9974BD
https://pyqside.com/s/Q7CE01B59E9974BD
https://pyqside.com/s/Q7CE01B59E9974BD

PYQSide.com

JEE Main Atoms — PYQs

Q.8

Q.9

Q.10

Q.11

Q.12

Q.13

Q.14

The smallest wavelength of Lyman series is 91 nm.
The difference between the largest wavelengths of
Paschen and Balmer series is nearly nm.

(1) 1784  (2) 1875

(3)1217  (4) 1550

=

If an alpha particle with energy 7.7 MeV is
bombarded on a thin gold foil, the closest distance
from nucleus it can reach is m. (Atomic

1
number of gold =79 and —— =9 x 10° in SI units)
4meg

(1) 2.95 x 10716
(3)2.95 x 1074

(2)3.85 x 10714
(4)3.85x 10716

The energy of an electron in an orbit of the Bohr's

atom is —0.04E, eV where E, is the ground state

energy. If L is the angular momentum of the

electron in this orbit and h is the Planck's constant,
2nL,

then o is

(16 (2)2 35 (4) 4

In a hydrogen like ion, the energy difference
between the 2" excitation energy state and ground
is 108.8 eV. The atomic number of the ion is:

M1 (2)4

33 4)2

For a hydrogen atom, the ratio of the largest
wavelength of Lyman series to that of the Balmer
series is
(1) 5:27 (2) 27:5

(3)3:4 (4) 5:36

=g

¥

Considering the Bohr model of hydrogen-like
atoms, the ratio of the radius of 5" orbit of the
electron in Li** and He" is

m: @ eF @

Given below are two statements :
Statement-I: The dimensions of Planck's constant
and angular momentum are the same.

Q.15

Q.16

Statement-II: In Bohr's model electrons revolve
around the nucleus only in those orbits for which
angular momentum is integral multiple of Planck's
constant.

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

(1) Both Statement-I and Statement-II are correct

(2) Statement-I is correct but Statement-II is
incorrect

(3) Both Statement-I and Statement-II are incorrect

(4) Statement-I is incorrect but Statement-II is
correct

&

Given below are two statements: one is labelled as
Assertion A and the other is labelled as Reason R.
Assertion (A): The Bohr model is applicable to
hydrogen and hydrogen-like atoms only.

Reason (R): The formulation of Bohr model does
not include repulsive force between electrons.

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

(1) A'is true but R is false

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

(3) A is false but R is true
(4) Both A and R are true but R is NOT the correct
explanation of A
EzE
O

Considering Bohr's atomic model for hydrogen

atom :

A. the energy of H atom in ground state is same as
energy of He" ion in its first excited state.

B. the energy of H atom in ground state is same as
that for Li** ion in its second excited state.

C. the energy of H atom in its ground state is same
as that of He" ion for its ground state.

D. the energy of He" ion in its first excited state is
same as that for Li** ion in its ground state.

Choose the correct answer from the options given

below :

(1) (A), (B) only
(3) (A), (C) only

(2) (A), (D) only
(4) (B), (D) only
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Q.17

Q.18

Q.19

Q.20

Assuming the validity of Bohr's atomic model for
hydrogen-like ions the radius of Li** ion in its
1

ground state is given by X0 where X =
(Where a is the first Bohr's radius.)
(12 29 31 43
The frequency of revolution of the electron in
Bohr's orbit varies with n, the principal quantum
number as:
1 1 1 1
D 3 @ Colee 4) 5
Section B (Numerical)
Using Bohr's model, calculate the ratio of the

magnetic fields generated due to the motion of the
electrons in the 2" and 4" orbits of hydrogen atom

[E1REE]

An electron in the hydrogen atom initially in the
fourth excited state makes a transition to n'" energy
state by emitting a photon of energy 2.86 eV. The
integer value of n will be

ANSWER KEY

Section A (MCQ)

Ques. | 1 2 3 4 5 6 7 8 9 | 10 | 11
Ans. | 4 3| 4 31 4| 4|2 3 3 3 3
Ques. | 12 | 13 | 14 | 15| 16 | 17 | 18

Ans. 1 2 2 2 1 4 | 3

Section B (Numerical)

Ques. | 19 | 20

Ans. | 32 | 2
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