
PHYSICS

BOOKS - KUMAR PRAKASHAN KENDRA PHYSICS (GUJRATI

ENGLISH)

ATOMS

Section A Questions Answers

1. What is shown by Thomson's experiments of electric discharge through

gases ? And explain the plum pudding model.

Watch Video Solution

2. State the limitations of plum pudding model of the atom.

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_sXBwHZrPaqZg
https://dl.doubtnut.com/l/_052k3toVwmMD


3. Based on which experiment did the Rutherford nuclear model come

from?

Watch Video Solution

4. Describe Geiger-Marsden scattering experiment. 

Watch Video Solution

https://dl.doubtnut.com/l/_052k3toVwmMD
https://dl.doubtnut.com/l/_44CfiNSBJrRa
https://dl.doubtnut.com/l/_PEFw34symN23


5. Discuss the experimental results of GeigerMarsden's a-particle

scattering.

Watch Video Solution

6. Explain Rutherford's argument for scattered -particles.

Watch Video Solution

α

7. Explain Rutherford's explanation for scattered -particles.

Watch Video Solution

α

8. Show the trajectory of a particle of di�erent impact parameter and

using it how did Rutherford determine the upper limit of the nuclear size

?

Watch Video Solution

https://dl.doubtnut.com/l/_Kg5BGWQr8luP
https://dl.doubtnut.com/l/_evpvj1hizmAF
https://dl.doubtnut.com/l/_jVav2E4nwPcQ
https://dl.doubtnut.com/l/_RXh7KEQj6Ded


9. Explain the formulas of energy of electron in atom revolving around

the nucleus in di�erent orbits.

Watch Video Solution

10. Explain emission line spectra and absorption spectra.

Watch Video Solution

11. What is hydrogen spectral series?

Watch Video Solution

12. Name the di�erent series obtained in hydrogen spectrum and give

formulas for �nding the wave number.

Watch Video Solution

https://dl.doubtnut.com/l/_RXh7KEQj6Ded
https://dl.doubtnut.com/l/_13CX9M2l5jeB
https://dl.doubtnut.com/l/_OvN6CklHaDS1
https://dl.doubtnut.com/l/_5pVM1r2tkRYH
https://dl.doubtnut.com/l/_VttndpxRx3uh


13. Write the Balmer formula in terms of the frequency of light.

Watch Video Solution

14. State the success of the Bohr's atomic model.

Watch Video Solution

15. Explain the Rutherford limitation.

Watch Video Solution

16. Explain Bohr's atomic model.

Watch Video Solution

https://dl.doubtnut.com/l/_VttndpxRx3uh
https://dl.doubtnut.com/l/_LnaggLQldk5h
https://dl.doubtnut.com/l/_vR9XzfVJZPOG
https://dl.doubtnut.com/l/_QAfR1WR7vnGz
https://dl.doubtnut.com/l/_P6LcUU4FPfsm


17. Using Bohr's atomic model, derive an equation of the radius of the nth

orbit of an electron.

Watch Video Solution

18. Using the formula for the radius of nth orbit  derive an

expression for the total energy of electron in  Bohr's orbit.

Watch Video Solution

rn =
n2h2ε0

πmZe2

nth

19. The total energy of electron  in atom is based on which

hypothesis ? When is that true ?

View Text Solution

En =
Z2me4

8ε2
0n

2h2

20. What is the ground state of an atom ? And what is the ionization

energy and excitation energy of a hydrogen atom ?

https://dl.doubtnut.com/l/_9FvfKLOR14z2
https://dl.doubtnut.com/l/_PRft3OWy0NVf
https://dl.doubtnut.com/l/_x7ZTBPxpnFtg
https://dl.doubtnut.com/l/_DSracuXfxmy9


Watch Video Solution

21. Obtain the equations of frequency of radiation and wave number

when electron makes transits from the high energy state to the lower

energy state in hydrogen atom.

Watch Video Solution

22. Explain by drawing a line spectra diagram of the transition between

energy levels in an atom.

Watch Video Solution

23. Explain emission lines and absorption lines.

Watch Video Solution

https://dl.doubtnut.com/l/_DSracuXfxmy9
https://dl.doubtnut.com/l/_YqZEJSNsl8sU
https://dl.doubtnut.com/l/_FbGPoaNjKp9p
https://dl.doubtnut.com/l/_rUUVY3fEnplO


Try Yourself

24. Explain the quantization of angular momentum to behave an electron

as wave in a atom.

Watch Video Solution

25. Explain Bohr's atomic model.

Watch Video Solution

1. Why atoms are electrical neutral ?

Watch Video Solution

2. What is plum pudding model of the atom ?

Watch Video Solution

https://dl.doubtnut.com/l/_Z6J9XiF84JN9
https://dl.doubtnut.com/l/_Qnze5v6iw68o
https://dl.doubtnut.com/l/_Epb0vDs9isRh
https://dl.doubtnut.com/l/_sHkfltADCfjD


3. Which scientist gave plum pudding model of the atom ?

Watch Video Solution

4. According to the nuclear model of an atom what is the area of the

whole mass of the atom located ?

Watch Video Solution

5. What radioactive source did the Geiger an Marsden use in the

scattering experiment?

Watch Video Solution

6. How many energy rays of a particles emitte from  were taken?

Watch Video Solution

214
83 Bi

https://dl.doubtnut.com/l/_sHkfltADCfjD
https://dl.doubtnut.com/l/_vChD3Hhu4g5o
https://dl.doubtnut.com/l/_9ITVte4o8sCo
https://dl.doubtnut.com/l/_gRTaPQpg0CyP
https://dl.doubtnut.com/l/_r680YlevkTQ4


7. Describe Geiger-Marsden scattering experiment. 

Watch Video Solution

8. What does it mean if the -particle passes: through the foil of gold ?

Watch Video Solution

α

9. What is the percentage of -particles that have more than 

scattering in Geiger-Marsder experiment?

α 1∘

https://dl.doubtnut.com/l/_r680YlevkTQ4
https://dl.doubtnut.com/l/_uIaymxZMM50f
https://dl.doubtnut.com/l/_br29eIZyamlR
https://dl.doubtnut.com/l/_eV1PfI0SBWoL


Watch Video Solution

10. State the dimension of the nucleus from Rutherford experiment.

Watch Video Solution

11. From kinetic theory, tell the dimension of an atom.

Watch Video Solution

12. What is the atomic number of gold?

Watch Video Solution

13. In the result of the Geiger-Marsden experiment by which the trajectory

of the -particle can be calculated ?

Watch Video Solution

α

https://dl.doubtnut.com/l/_eV1PfI0SBWoL
https://dl.doubtnut.com/l/_RNGu2DboV4UT
https://dl.doubtnut.com/l/_MOzXsp0wjugl
https://dl.doubtnut.com/l/_bcnIvxjE67TA
https://dl.doubtnut.com/l/_PbQ3YEnAShG2


14. What is impact parameter ?

Watch Video Solution

15. What is head -on collision ?

Watch Video Solution

16. Give the relationship between impact parameter and scattering angle.

Watch Video Solution

17. Give a powerful way to determine an upper limit to the size of the

electron.

Watch Video Solution

https://dl.doubtnut.com/l/_PbQ3YEnAShG2
https://dl.doubtnut.com/l/_GQRLetl8hfV3
https://dl.doubtnut.com/l/_CsDn3dVu898W
https://dl.doubtnut.com/l/_zY68wcAMA28O
https://dl.doubtnut.com/l/_GTJ0LMoTdc9e
https://dl.doubtnut.com/l/_o6MEifDBLHSi


18. Give the relationship between orbital radius and velocity of electron

for hydrogen atom.

Watch Video Solution

19. Which fact indicates that the total energy of electron is negative?

Watch Video Solution

20. What is emission spectrum ?

Watch Video Solution

21. Explain emission line spectra and absorption spectra.

Watch Video Solution

https://dl.doubtnut.com/l/_o6MEifDBLHSi
https://dl.doubtnut.com/l/_wOuFhgggAesa
https://dl.doubtnut.com/l/_tIrYEr4Upblz
https://dl.doubtnut.com/l/_IkOFB3755s7P


22. Which series and who were �rst seen in the region of the hydrogen

spectrum?

Watch Video Solution

23. What is the maximum wavelength of line in the red region?

Watch Video Solution

24. Mention the value of Rydberg constant with unit.

Watch Video Solution

25. Which series is found in the ultraviolet region ?

Watch Video Solution

https://dl.doubtnut.com/l/_NdziNMxFDeuV
https://dl.doubtnut.com/l/_m0Tecrbpbw9r
https://dl.doubtnut.com/l/_5yY95i9HtQII
https://dl.doubtnut.com/l/_LHTNbehAGoh8


26. What are the series found in the infrared region ?

Watch Video Solution

27. Which series is found in the visible light region ?

Watch Video Solution

28. Write the formula for the orbital radius of the electron in the atom

based on the Bohr atomic model.

Watch Video Solution

29. What is the ground state of an atom ? And what is the ionization

energy and excitation energy of a hydrogen atom ?

Watch Video Solution

https://dl.doubtnut.com/l/_fXkSAPtdimMH
https://dl.doubtnut.com/l/_toDpTjpSaN02
https://dl.doubtnut.com/l/_nP4hMudTAoyU
https://dl.doubtnut.com/l/_kpzCni3vLqsQ
https://dl.doubtnut.com/l/_IeULGd8SuBsS


30. What is the ground state of an atom ? And what is the ionization

energy and excitation energy of a hydrogen atom ?

Watch Video Solution

31. What is the ground state of an atom ? And what is the ionization

energy and excitation energy of a hydrogen atom ?

Watch Video Solution

32. What is the total energy of electron at in�nite distance in an atom ?

Watch Video Solution

33. How much energy is needed is to releases the electron from the

second excited state in the hydrogen atom ?

Watch Video Solution

https://dl.doubtnut.com/l/_IeULGd8SuBsS
https://dl.doubtnut.com/l/_cFsHrH3vTA4L
https://dl.doubtnut.com/l/_WsKi34tsaFbX
https://dl.doubtnut.com/l/_z7fi4IERiTCZ


34. If the electron in the atom transists from the second orbit to �rst

then in what region would the emitted energy ?

Watch Video Solution

35. what is the maximum wavelength of line of balmer series of hydrogen

spectrum?

Watch Video Solution

36. Which lines has the maximum frequency in each series ?

Watch Video Solution

37. Mention the value of Rydberg constant with unit.

Watch Video Solution

https://dl.doubtnut.com/l/_z7fi4IERiTCZ
https://dl.doubtnut.com/l/_mZuW4Odo3dNc
https://dl.doubtnut.com/l/_3UKF2Zt5UPt7
https://dl.doubtnut.com/l/_863rUSfAMxCN
https://dl.doubtnut.com/l/_q18gkNHvCO7H


38. Mention the value of Rydberg constant with unit.

Watch Video Solution

39. Write the dimensional formula of Rydberg constant.

Watch Video Solution

40. Explain emission line spectra and absorption spectra.

Watch Video Solution

41. Who was the �rst to verify that electron are wave like in nature ?

Watch Video Solution

https://dl.doubtnut.com/l/_vaXE3wxSy27A
https://dl.doubtnut.com/l/_LZk6mPOlMDVO
https://dl.doubtnut.com/l/_ClaXS09LLzq4
https://dl.doubtnut.com/l/_RiUFE6KPCuZa


Section B Numericals Numerical From Textual Illustrations

42. Write the quantum condition suggested by Bohar for angular

momentum of the electron.

Watch Video Solution

43. What kind of waves that can survive as standing wave ?

Watch Video Solution

1. In the Rutherford’s nuclear model of the atom, the nucleus (radius

about  m) is analogous to the sun about which the electron move in

orbit (radius  m) like the earth orbits around the sun. If the

dimensions of the solar system had the same proportions as those of the

atom, would the earth be closer to or farther away from the sun than

actually it is? The radius of earth’s orbit is about  The radius

of sun is taken as .

10– 15

≈ 10– 10

1.5 × 1011m.

7 × 108m

https://dl.doubtnut.com/l/_IuC8U9xMFTIM
https://dl.doubtnut.com/l/_PqLDI763aKHf
https://dl.doubtnut.com/l/_jHdHkzJueybI


Watch Video Solution

2. In a Geiger-Marsden experiment, what is the distance of closest

approach to the nucleus of a 7.7 MeV a-particle before it comes

momentarily to rest and reverses its direction?

Watch Video Solution

3. In a Geiger-Marsden experiment, what is the distance of closet

approach to the nucleus of a 5.0 MeV -particle before it comes

momentarily to rest and reverses its direction ?

Watch Video Solution

4. In a Geiger-Marsden experiment, what is the distance of closest

approach to the uranium nucleus of a 5.0 MeV -particle before it comes

momentarily to rest and reverse its direction?

W t h Vid S l ti

α

https://dl.doubtnut.com/l/_jHdHkzJueybI
https://dl.doubtnut.com/l/_rYeg7Gnytgjl
https://dl.doubtnut.com/l/_KiS4dh13eSJD
https://dl.doubtnut.com/l/_aRbMqSXnuQOX


Watch Video Solution

5. is found experimentally that 13.6 eV energy is required to separate a

hydrogen atom into a proton and an electron. Compute the orbital radius

and the velocity of the electron in a hydrogen atom.

Watch Video Solution

6. According to the classical electromagnetic theory, calculate the initial

frequency of the light emitted by the electron revolving around a proton

in hydrogen atom.

Watch Video Solution

7. A 10 kg satellite circles earth once every 2 h in an orbit having a radius

of 8000 km. Assuming that Bohr’s angular momentum postulate applies

to satellites just as it does to an electron in the hydrogen atom, �nd the

quantum number of the orbit of the satellite.

https://dl.doubtnut.com/l/_aRbMqSXnuQOX
https://dl.doubtnut.com/l/_erVQtqSNlBQR
https://dl.doubtnut.com/l/_natdrvDWrZT8
https://dl.doubtnut.com/l/_1NgDPYvSinnJ


Section B Numerical From Textual Exercise

Watch Video Solution

8. A 100 kg satellite circles Earth once every 4 h in an orbit having a radius

of 8000 km. Assuming that Bohr's angular momentum postulate applies

to satellite just as it does to an electron in the hydrogen atom, �nd the

quantum number of the orbit of the satellite.

Watch Video Solution

9. Using the Rydberg formula, calculate the wavelengths of the �rst four

spectral lines in the Lyman series of the hydrogen spectrum.

Watch Video Solution

1. The size of the atom in Thomson's model is .......... the atomic size in

Rutherford's model. (much greater than/no di�erent from/much less

https://dl.doubtnut.com/l/_1NgDPYvSinnJ
https://dl.doubtnut.com/l/_abrocxlDFnNo
https://dl.doubtnut.com/l/_tmBv3R1b6bY8
https://dl.doubtnut.com/l/_lGBpF6sQZeUi


than

Watch Video Solution

2. In the ground state of .......... electrons are in stable equilibrium, while in

......... electrons always experience a net force. (Thomson's model/

Rutherford's model.)

Watch Video Solution

3. A classical atom based on .......... is doomed to collapse. (Thomson's

modell Rutherford's model.

Watch Video Solution

4. Choose the correct alternative from the clues given at the end of the

each statement: 

An atom has a nearly continuous mass distribution in a .......... but has a

https://dl.doubtnut.com/l/_lGBpF6sQZeUi
https://dl.doubtnut.com/l/_bgSL55cDDyzQ
https://dl.doubtnut.com/l/_krLd7sIKr5V0
https://dl.doubtnut.com/l/_DizulPNxrrcE


highly non-uniform mass distribution in .......... (Thomson’s model/

Rutherford’s model.)

Watch Video Solution

5. Choose the correct alternative from the clues given at the end of the

each statement: 

Thepositively charged part of the atom possesses most of the mass in

.......... (Rutherford’s model/both the models.)

Watch Video Solution

6. Suppose you are given a chance to repeat the alpha- particle scattering

experiment using a thin sheet of solid hydrogen in place of the gold foil.

(Hydrogen is a solid at temperatures below 14 K.) What results do you

expect?

Watch Video Solution

https://dl.doubtnut.com/l/_DizulPNxrrcE
https://dl.doubtnut.com/l/_PsfGuzFjDMwj
https://dl.doubtnut.com/l/_hUIDfUCRR6hs
https://dl.doubtnut.com/l/_CvQOrqodc1ox


7. What is the shortest wavelength present in the Paschen series of

spectral lines?

Watch Video Solution

8. A di�erence of 2.3 eV separates two energy levels in an atom. What is

the frequency of radiation emitted when the atom make a transition from

the upper level to the lower level?

Watch Video Solution

9. The ground state energy of hydrogen atom is –13.6 eV. What are the

kinetic and potential energies of the electron in this state?

Watch Video Solution

10. A hydrogen atom initially in the ground level absorbs a photon, which

excites it to the n = 4 level. Determine the wavelength andfrequency of

https://dl.doubtnut.com/l/_CvQOrqodc1ox
https://dl.doubtnut.com/l/_2nYlpRjDVenE
https://dl.doubtnut.com/l/_gLqcMt5TExIv
https://dl.doubtnut.com/l/_rxn2WU46Pgbq


photon.

Watch Video Solution

11. (a) Using the Bohr’s model calculate the speed of the electron in a

hydrogen atom in the n = 1, 2, and 3 levels. 

(b) Calculate the orbital period in each of these levels.

Watch Video Solution

12. (a) Using the Bohr’s model calculate the speed of the electron in a

hydrogen atom in the n = 1, 2, and 3 levels. 

(b) Calculate the orbital period in each of these levels.

Watch Video Solution

13. The radius of the innermost electron orbit of a hydrogen atom is

. What are the radii of the n = 2 and n =3 orbits?5.3 × 10– 11m

https://dl.doubtnut.com/l/_rxn2WU46Pgbq
https://dl.doubtnut.com/l/_5KVkGGMbazoz
https://dl.doubtnut.com/l/_EnnvYlluasxs
https://dl.doubtnut.com/l/_ZqOQ067R0vHr


Section B Additional Exercises

Watch Video Solution

14. A 12.5 eV electron beam is used to bombard gaseous hydrogen at

room temperature. What series of wavelengths will be emitted?

Watch Video Solution

15. In accordance with the Bohr's model �nd the quantum number than

characterises the Earth revolution around the sun in an orbit of radius

 with orbital speed 

Watch Video Solution

1.5 × 1011m 3 × 104ms− 1

1. Answer the following questions, which help you understand the

di�erence between Thomson’s model and Rutherford’s model better. 

(a) Is the average angle of de�ection of a-particles by a thin gold foil

https://dl.doubtnut.com/l/_ZqOQ067R0vHr
https://dl.doubtnut.com/l/_lclapSYfHYR0
https://dl.doubtnut.com/l/_AzGncfrkUSQx
https://dl.doubtnut.com/l/_GhPjWKK3jgPZ


predicted by Thomson’s model much less, about the same, or much

greater than that predicted by Rutherford’s model?

Watch Video Solution

2. Answer the following questions, which help you understand the

di�erence between Thomson’s model and Rutherford’s model better. 

Is the probability of backward scattering (i.e., scattering of a-particles at

angles greater than 90°) predicted by Thomson’s model much less, about

the same, or much greater than that predicted by Rutherford’s model?

Watch Video Solution

3. Answer the following questions, which help you understand the

di�erence between Thomson’s model and Rutherford’s model better. 

Keeping other factors �xed, it is found experimentally that for small

thickness t, the number of a-particles scattered at moderate angles is

proportional to t. What clue does this linear dependence on t provide?

W t h Vid S l ti

https://dl.doubtnut.com/l/_GhPjWKK3jgPZ
https://dl.doubtnut.com/l/_vWWwZD3iZUvr
https://dl.doubtnut.com/l/_77BtEF51UGMa


Watch Video Solution

4. Answer the following questions, which help you understand the

di�erence between Thomson’s model and Rutherford’s model better. 

In which model is it completely wrong to ignore multiple scattering for

the calculation of average angle of scattering of a-particles by a thin foil?

Watch Video Solution

5. The gravitational attraction between electron and proton in a

hydrogen atom is weaker than the coulomb attraction by a factor of

about . An alternative way of looking at this fact is to estimate the

radius of the �rst Bohr orbit of a hydrogen atom if the electron and

proton were bound by gravitational attraction. You will �nd the answer

interesting.

Watch Video Solution

10− 40

https://dl.doubtnut.com/l/_77BtEF51UGMa
https://dl.doubtnut.com/l/_70rmMskAbuWn
https://dl.doubtnut.com/l/_3NXa5GBMlmpf


6. Obtain an expression for the frequency of radiation emitted when a

hydrogen atom de-excites from level n to level (n–1). For large n,show that

this frequency equals the lassical frequency of revolution of the electron

in the orbit.

Watch Video Solution

7. Classically, an electron can be in any orbit around the nucleus of an

atom. Then what determines the typical atomic size? Why is an atom not,

say, thousand times bigger than its typical size ? The question had greatly

puzzled Bohr before he arrived at his famous model of the atom that you

have learnt in the text. To simulate what he might well have done before

his discovery, let us play as follows with the basic constants of nature and

see if we can get a quantity with the dimensions of length that is roughly

equal to the known size of an atom   

Construct a quantity with the dimensions of length from the

fundamental constants  and c. Determine its numerical value.

Watch Video Solution

( − 10− 10m)

e, me

https://dl.doubtnut.com/l/_YfgctHerWoEP
https://dl.doubtnut.com/l/_4Nraie6HS6Qj


8. Classically, an electron can be in any orbit around the nucleus of an

atom. Then what determines the typical atomic size? Why is an atom not,

say, thousand times bigger than its typical size ? The question had greatly

puzzled Bohr before he arrived at his famous model of the atom that you

have learnt in the text. To simulate what he might well have done before

his discovery, let us play as follows with the basic constants of nature and

see if we can get a quantity with the dimensions of length that is roughly

equal to the known size of an atom   

Construct a quantity with the dimensions of length from the

fundamental constants  and c. Determine its numerical value.

Watch Video Solution

( − 10− 10m)

e, me

9. The total energy of an electron in the �rst excited state of the

hydrogen atom is about –3.4 eV. 

(a) What is the kinetic energy of the electron in this state? 

(b) What is the potential energy of the electron in this state? 

https://dl.doubtnut.com/l/_4Nraie6HS6Qj
https://dl.doubtnut.com/l/_iKUf4tpmgZOG
https://dl.doubtnut.com/l/_48XywZht6ei2


(c) Which of the answers above would change if the choice of the zero of

potential energy is changed?

Watch Video Solution

10. The total energy of an electron in the �rst excited state of the

hydrogen atom is about –3.4 eV. 

(a) What is the kinetic energy of the electron in this state? 

(b) What is the potential energy of the electron in this state? 

(c) Which of the answers above would change if the choice of the zero of

potential energy is changed?

Watch Video Solution

11. The total energy of an electron in the �rst excited state of the

hydrogen atom is about –3.4 eV. 

(a) What is the kinetic energy of the electron in this state? 

(b) What is the potential energy of the electron in this state? 

https://dl.doubtnut.com/l/_48XywZht6ei2
https://dl.doubtnut.com/l/_zmujuJI289K8
https://dl.doubtnut.com/l/_FIWXHqDapFUA


(c) Which of the answers above would change if the choice of the zero of

potential energy is changed?

Watch Video Solution

12. If Bohr’s quantisation postulate (angular momentum =  is a

basic law of nature, it should be equally valid for the case of planetary

motion also. Why then do we never speak of quantisation of orbits of

planets around the sun?

Watch Video Solution

n π)
h

2

13. Obtain the �rst Bohr’s radius and the ground state energy of a muonic

hydrogen atom [i.e., an atom in which a negatively charged muon  of

mass about  orbits around a proton].

Watch Video Solution

(μ– )

207me

https://dl.doubtnut.com/l/_FIWXHqDapFUA
https://dl.doubtnut.com/l/_19d069AwFxgI
https://dl.doubtnut.com/l/_IwLAinnOZz2q


Numerical From Darpan Based On Textbook

1. If ,  and  are the wavelength of the numbers of the Lyman and

Paschen seri respectively. Then .....

Watch Video Solution

λ1 λ2

λ1 : λ2 =

2. Find out the di�erence of wave number between second and �rst

spectral lines of Lyman series of hydrogen atom's spectrum.

Watch Video Solution

R = 1.09 × 107m− 1

3. The wavelength of  spectral line of Balmer series is 4860 Å then �nd

out the wavelength of  spectral line of the same series

Watch Video Solution

Hβ

Hα

https://dl.doubtnut.com/l/_Se3OAkKYCuen
https://dl.doubtnut.com/l/_Z1zlguld54Hd
https://dl.doubtnut.com/l/_LikbR2szn36L


4. The wavelength of the �rst line of Lyman series is  for hydrogen atom.

Find out the wavelength of �rst line of Pfund series.

Watch Video Solution

λ

5. An electron in hydrogen atom experiences a transition from n = 6 to n =

3. Find out the frequency of the radiation.

Watch Video Solution

6. An electron in hydrogen atom revolving in a radius of  m

around the nucleus. According to the condition of Bohr's allowed

electron orbits, �nd the principle quantum number corresponds to this

orbit. 

Find out conclusion from your answer.

View Text Solution

5.29 × 10− 11

h = 6.625 × 10− 34Js, e = 1.6 × 10− 19C. ε0 = 8.85 × 10− 12MKS, m = 9.

https://dl.doubtnut.com/l/_1JMHn7FSvNpt
https://dl.doubtnut.com/l/_ATMGWtXxJUoT
https://dl.doubtnut.com/l/_1tDMmdj7wLyc


7. If the electron jumps to the ground state from the third excited state in

hydrogen atom, calculate the wavelength and energy of corresponding

emitted photon in eV. Rydberg's constant ,  

Watch Video Solution

= 1.097 × 2107m− 1

c = 3 × 108ms− 1 = 6.62 × 10− 34Js

8. Calculate the energy required to remove an electron from  ion.

Watch Video Solution

He+
e

9. Obtain the mass of an electron in hydrogen atom in terms of its orbital

period and radius of orbit.

Watch Video Solution

https://dl.doubtnut.com/l/_reXhhwUUuxaJ
https://dl.doubtnut.com/l/_N6WworaLNsc5
https://dl.doubtnut.com/l/_3MiFzrmxVr8v


Section C Ncert Exemplar Solution Multiple Choice Questions Mcqs

10. How many revolutions does an electron in the n = 2 state of a

hydrogen atom make before dropping to the n = 1 state ? The average

lifetime of an excited state is  s. Bohr radius  and velocity

Watch Video Solution

10− 8 0.53Å

V1 = 2.19 × 106m/s

1. Taking the Bohr radius as = 53 pm the radius of  ion in its

ground state, on the basis of Bohr's model, will be about.

A. 53 pm

B. 27 pm

C. 18 pm

D. 13 pm

Answer: C

a0 Li+ +

https://dl.doubtnut.com/l/_1vtus8LH3cAY
https://dl.doubtnut.com/l/_AapaZo2xdM3i


Watch Video Solution

2. The binding energy of a H-atom, considering an electron moving

around a �xed nuclei (proton), is (m=electron mass). If

one decides to work in a frame of reference where the electron is at rest,

the proton would be moving around it. By similar arguments, the binding

energy would be = proton mass) thsi last expression

is not correct because.

A. would not be integral

B. Bohr-quantisation applies only to electron

C. the frame in which the electron is at rest is not inertial

D. the motion of the proton would not be in circular orbits, even

approximately.

Answer: C

View Text Solution

B = −
me4

8n2ε2
0h

2

B = − M
Me4

8n2ε2
0h

2

https://dl.doubtnut.com/l/_AapaZo2xdM3i
https://dl.doubtnut.com/l/_d1NBXVetAN3F


3. The simple Bohr model cannot be directly applied to calculate the

energy levels of ar atom with many electrons. This is because

A. of the electrons not being subject to a central force

B. of the electrons colliding with each other

C. of screening e�ects

D. the force between the nucleus and are electron will no longer be

given by Coulomb's law.

Answer: A

Watch Video Solution

4. For the ground state, the electron in the Hatom has an angular

momentum = according to the simple Bohr model. Angular

momentum is a vector and hence there will be in�nitely many orbits with

the vector pointing in all possible directions. In actuality, this is not true,

nh

2π

https://dl.doubtnut.com/l/_d1NBXVetAN3F
https://dl.doubtnut.com/l/_5sRHQ9XsnJuT
https://dl.doubtnut.com/l/_p0BhaOQ03NwY


A. because Bohr model gives incorrect values of angular momentum.

B. because only one of these would have a minimum energy.

C. angular momentum must be in the direction of spin of electron

D. because electrons go around only in horizontal orbits.

Answer: A

Watch Video Solution

5.  molecule consists of two oxygen atoms. In the molecule, nuclear

force between the nuclei of the two atoms.

A. is not important because nuclear forces are short-ranged

B. is as important as electrostatic force for binding the two atoms

C. cancels the repulsive electrostatic force between the nuclei.

D. is not important because oxygen nucleus have equal number of

neutrons and protons.

O2

https://dl.doubtnut.com/l/_p0BhaOQ03NwY
https://dl.doubtnut.com/l/_GPHAWrr2uY3t


Answer: A

Watch Video Solution

6. Two H atoms in the ground state collide inelastically. The maximum

amount by which their combined kinetic energy is reduced is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

10.20eV

20.40eV

13.6eV

27.2eV

7. A set of atoms in an excited state decays.

https://dl.doubtnut.com/l/_GPHAWrr2uY3t
https://dl.doubtnut.com/l/_nzy0M5c6IkWB
https://dl.doubtnut.com/l/_3FQvlY9pMBir


Section C Ncert Exemplar Solution Multiple Choice Questions More Than

One Options

A. in general to any of the states with lower energy.

B. into a lower state only when excited by an external electric �eld

C. all together simultaneously into a lower state.

D. to emit photons only when they collide.

Answer: A

Watch Video Solution

1. An ionised H-molecule consists of an electron and two protons. The

protons are separated by a small distance of the order of angstrom In the

ground state

A. the electron would not move in circula orbits

B. the energy would be  times that of H-atom(2)4

https://dl.doubtnut.com/l/_3FQvlY9pMBir
https://dl.doubtnut.com/l/_RvDod3pjvZ3n


C. the electrons, orbit would go around the protons

D. the molecule will soon decay in a proto and a H-atom.

Answer: A::C

Watch Video Solution

2. Consider aiming a beam of free electrons towards free protons. When

they scatter, an electron and a proton cannot combine to produce a H-

atom,

A. because of energy conservation

B. without simultaneously releasing energy in the form of radiation

C. because of momentum conservation.

D. because of angular momentum conservation.

Answer: A::B

Watch Video Solution

https://dl.doubtnut.com/l/_RvDod3pjvZ3n
https://dl.doubtnut.com/l/_q7FicXiME3oS


3. The Bohr model for the spectra of a H-atom

A. will not be applicable to hydrogen in the molecular form

B. will not be applicable as it is for a He-atom

C. is valid only at room temperature

D. predicts continuous as well as discrete spectral lines.

Answer: A::B

Watch Video Solution

4. The Balmer series for the H-atom can be observed ...

A. if we measure the frequencies of light emitted when an excited

atom falls to the ground state.

B. if we measure the frequencies of ligh emitted due to transitions

between excite states and the �rst excited state.

https://dl.doubtnut.com/l/_q7FicXiME3oS
https://dl.doubtnut.com/l/_R0ogySc5hjSB
https://dl.doubtnut.com/l/_7Bfg4TcopfM0


C. in any transition in a H-atom.

D. as a sequence of frequencies with the highe frequencies getting

closely packed.

Answer: B::D

Watch Video Solution

5. Let  be the enrgy of the  level of H-atom if all the

H-atoms are in the ground state and radiation of frequency 

falls. On it

A. it will not be absorbed at all

B. some of atoms will move to the �rst excited state.

C. all atoms will be excited to the n = 2 state

D. no atoms will make a transition to the n = 3 state.

Answer: B::D

En =
−1 − me4

8ε2
0n

2h2
nth

(E2 − E1) /h

https://dl.doubtnut.com/l/_7Bfg4TcopfM0
https://dl.doubtnut.com/l/_yf5rTd6hNjNX


Section C Ncert Exemplar Solution Very Short Answer Type Questions

Watch Video Solution

6. The simple Bohr model is not applicable to  atom because

A.  is an inert gas.

B.  has neutrons in the nucleus

C.  has one more electron.

D. electrons are not subject to central forces

Answer: C::D

Watch Video Solution

He4

He4

He4

He4

1. The mass of a H-atom is less than the sum of the masses of a proton

and electron. Why is this?

Watch Video Solution

https://dl.doubtnut.com/l/_yf5rTd6hNjNX
https://dl.doubtnut.com/l/_zyUOHyr6UNj2
https://dl.doubtnut.com/l/_Di7qqGTT4YBT


Watch Video Solution

2. Imagine removing one electron from  and . Their energy levels,

as worked out on the basis of Bohr model will be very close. Explain why ?

Watch Video Solution

He4 He3

3. When an electron falls from a higher energy to a lower energy level, the

di�erence in the energies appears in the form of electromagnetic

radiation. Why cannot it be emitted as other forms of energy ?

Watch Video Solution

4. Would the Bohr formula for the H-atom remain unchanged if proton

had a charge  and electron a charge  where 

. Given reasons for your answer.

Watch Video Solution

+
4e
3

−
3e

4

e = 1.6 × 10 ×− 19 C

https://dl.doubtnut.com/l/_Di7qqGTT4YBT
https://dl.doubtnut.com/l/_Ny6gxh5iHte2
https://dl.doubtnut.com/l/_hgJy3sh3caAV
https://dl.doubtnut.com/l/_Sp8fScVzaAVK
https://dl.doubtnut.com/l/_84E5S2ZJJHqN


Section C Ncert Exemplar Solution Short Answer Type Questions

5. Consider two di�erent hydrogen atoms. The electron in each atom is in

an excited state. Is it possible for the electrons to have di�erent energies

but the same orbital angular momentum according to the Bohr model ?s

Watch Video Solution

1. Positronium is just like a H-atom with the proton replaced by the

positively charged antiparticle of the electron (called the positron which

is as massive as the electron). What would be the ground state energy of

positronium?

Watch Video Solution

2. Assume that there is no repulsive force between the electrons in an

atom but the force between positive and negative charges is given by

https://dl.doubtnut.com/l/_84E5S2ZJJHqN
https://dl.doubtnut.com/l/_OTWxnX2OHQkU
https://dl.doubtnut.com/l/_arvkB0lHHieC


Coulomb's law as usual. Under such circumstances, calculate the ground

state energy of a He-atom.

Watch Video Solution

3. Using Bohr model, calculate the electricitycurrent created by the

electron when the H atom is in the ground state

Watch Video Solution

4. Show that the �rst few frequencies of light that is emitted when

electrons fall to the  level from levels higher than n, are approximate

harmonics (ie, in the ratio 1:2:3...) when .

Watch Video Solution

nth

n > > 1

5. What is the minimum energy that must be given to a H atom in ground

state so that it can emit an  line in Balmer series? If the angularHγ

https://dl.doubtnut.com/l/_arvkB0lHHieC
https://dl.doubtnut.com/l/_Izv0YLl6A1jf
https://dl.doubtnut.com/l/_3wqdrQUMdLxd
https://dl.doubtnut.com/l/_4i7CUihqE71u


Section C Ncert Exemplar Solution Long Answer Type Questions

momentum of the system is conserved, what would be the angular

momentum of such  photon ?

Watch Video Solution

Hγ

1. The �rst four spectral lines in the Lyman series of a H-atom are

. If instead of Hydrogen, we

consider Deuterium, calculate the shift in the wavelength of these lines.

Watch Video Solution

2 = 1218Å, 1028Å, 974.3Å and 951.4Å

2. Deutrium was discovered in 1932 by Harold Urey by measuring the small

change in wavelength for a particular transition in . This is

because, the wavelength of transition depend to a certain extent on the

nuclear mass. If nuclear motion is taken into account then the electrons

and nucleus revolve around their common centre of mass. Such a system

1H and 2H

https://dl.doubtnut.com/l/_4i7CUihqE71u
https://dl.doubtnut.com/l/_LtTv0ZeC1ruL
https://dl.doubtnut.com/l/_Q3Kdy7EHQnec


is equivalent to a single particle with a reduced mass u, revolving around

the nucleus at a distance equal to the electron-nucleus separation. Here

 where M is the nuclear mass and  is the

electronic mass. Estimate the percentage di�erence in wavelength for the

1st line of the Lyman series in . (Mass of  nucleus is 

 kg, Mass of  nucleus is  Mass of

electron 

View Text Solution

μ = meM /(me + M) me

1H and 2H 1H

1.6725 × 10− 27 2H 3.3374 × 10− 27kg

= 9.709 × 10− 31kg)

3. If a proton had a radius R and the charge was uniformly distributed,

calculate using Bohr theory, the ground state energy of a H-atom when

Watch Video Solution

(i)R = 0.1Å and (ii)R = 10Å

4. In the Auger process an atom makes a transition to a lower state

without emitting a photon. The excess energy is transferred to an outer

electron which may be ejected by the atom. (This is called an Auger

https://dl.doubtnut.com/l/_Q3Kdy7EHQnec
https://dl.doubtnut.com/l/_HrxPguyms2z7
https://dl.doubtnut.com/l/_zRjuDFurMBE8


electron). Assuming the nucleus to be massive, calculate the kinetic

energy of an n = 4 Auger electron emitted by Chromium by absorbing the

energy from a n = 2 to n = 1 transition

Watch Video Solution

5. The inverse square law in electrostatic is  for the

force between an electrona nd a proton. The  dependence of |F| can

be understood in quantum theory as being due to the fact that the

particle of light (photon) is massless. If photons had a mass m force

would be modi�ed to  where 

. Estimate the change in the ground state energy

of a H-atom if  were  times the mass of an electron

Watch Video Solution

|F | =
e2

(4πε0) ⋅ r2

( )
1

r

|F | = [ + ]exp( − λr)
e2

(4πε0)r2

1

r2

λ

r

λ = and h =
mpc

h

h

2π

mp 10− 6

6. The Bohr model for the H-atom relies on the Coulomb's law of

electrostatics. Coulomb's law has not directly been veri�ed for very short

https://dl.doubtnut.com/l/_zRjuDFurMBE8
https://dl.doubtnut.com/l/_zEe9TkDMfbny
https://dl.doubtnut.com/l/_32Dn18JWoCXk


Section D Multiple Choice Questions Mcqs Mcqs From Darpan Based On

Textbook

distances of the order of angstroms. Supposing Coulomb's law between

two opposite charge  is modi�ed to   

 Calculate in such a case, the ground state

energy of a H-atom if 

Watch Video Solution

+q1, − q2 |F | = , r ≥ R0
q2q1

(4πε0)

1

r2

= ( )
e

, r < R0
q1q2

4πε0

1

R2
0

R0

r

ε = 0.1R0 = 1Å

1. According to ..... atomic model positive charge is uniformly distributed

uniformly in entire volume of atom.

A. Thomson

B. Rutherford

C. Bohr

D. None of these

Answer: A

https://dl.doubtnut.com/l/_32Dn18JWoCXk
https://dl.doubtnut.com/l/_P71b1db7dr2x


Watch Video Solution

2. What can cause an electron to held in an atom?

A. Coulomb forces

B. Nuclear forces

C. Gravitational forces

D. Van Der Wall forces

Answer: A

Watch Video Solution

3. Rutherford's a-scattering experiment concludes that ........

A. electron are revolving round the nucleus

B. electrons are scattering in the space around the nucleus

C. there is no heavy mass at centre

https://dl.doubtnut.com/l/_P71b1db7dr2x
https://dl.doubtnut.com/l/_94x7rk0VPLuV
https://dl.doubtnut.com/l/_SD0a4OJZSfRk


D. the velocity of all electrons are same

Answer: B

Watch Video Solution

4. In Rutherford atomic model central part of atom where whole positive

charge of atom is concentrated is called ......

A. centre of atom

B. centre of mass of atom

C. nucleus

D. sphere

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_SD0a4OJZSfRk
https://dl.doubtnut.com/l/_4Z5eTUdIyC2K


5. Rutherford model shows that ......

A. in central part of atom positive charge resides.

B. radius of orbit of electron is of de�nite value.

C. atomic spectra of hydrogen can be obtained.

D. it is capable of explaining stability of atom.

Answer: A

Watch Video Solution

6. The value of impact parameter in head-on collision is ......

A. zero

B. one

C. two

D. three

https://dl.doubtnut.com/l/_GNl5HHrwMWOY
https://dl.doubtnut.com/l/_XnFuniibUe4K


Answer: A

Watch Video Solution

7. As the value of impact parameter is larger the scattering angle is ......

A. constant

B. smaller

C. larger

D. medium

Answer: B

Watch Video Solution

8. When impact parameter is ........, then collision occurs.

A. 0 m, Head on

https://dl.doubtnut.com/l/_XnFuniibUe4K
https://dl.doubtnut.com/l/_HtjE4ogD2eQT
https://dl.doubtnut.com/l/_6gVJKSQnQZ42


B. 1 m, Head on

C. 0 m, Head o�

D. 1 m, Head o�

Answer: A

Watch Video Solution

9. An  particle of 10 MeV is moving forward fo a head on collision. What

will be the distance of closest approach from the nucleus o atomic

number Z = 29 ?

A. 

B. 

C. 

D. 

Answer: B

α

8.4 × 10− 15cm

8.4 × 10− 15m

4.2 × 10− 15cm

4.2 × 10− 15m

https://dl.doubtnut.com/l/_6gVJKSQnQZ42
https://dl.doubtnut.com/l/_lt8s6Jd5EamD


Watch Video Solution

10. A berillium particle (z = 4) having 5.3 MeV energy experience head-on

collision with gold atom (z = 79). It can move to what closest distance to

gold nucleus ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

10.32 × 10− 14m

8.58 × 10− 14m

3.56 × 10− 14m

1.25 × 10− 14m

11. An energetic a-particle experiences head-on collision with nucleus

having Z = 85. If distance of closest approach is  then

calculate energy of a particle.

1.85 × 10− 14m

https://dl.doubtnut.com/l/_lt8s6Jd5EamD
https://dl.doubtnut.com/l/_ZOqn6gkssUoD
https://dl.doubtnut.com/l/_0FEEFFQDHcaH


A. 23.13 MeV

B. 13.2 MeV

C. 10 MeV

D. 20 MeV

Answer: B

Watch Video Solution

12. An - particle of 10 MeV is moving forward for a head on collision.

What will be the distance of closest approach from the nucleus of atomic

number Z = 50 ?

A. 

B. 

C. 

D. 

α

1.44 × 10− 14m

2.88 × 10− 14m

0.53 × 10− 10m

m
0.53 × 10− 10

50

https://dl.doubtnut.com/l/_0FEEFFQDHcaH
https://dl.doubtnut.com/l/_FzL8J72KbodD


Answer: A

Watch Video Solution

13. - particle having 27 MeV has  m distance of closest

approach from a nucleus of atom. Calculate atomic no. of atom.

A. 100

B. 103

C. 105

D. 90

Answer: B

Watch Video Solution

α 1.14 × 10− 14

14. In experiment of a-scattering if thickness of foil is changed from

 to  m what will be increase in number of -2 × 10− 7m 2.5 × 10− 6 α

https://dl.doubtnut.com/l/_FzL8J72KbodD
https://dl.doubtnut.com/l/_QI4GgAGsBLUi
https://dl.doubtnut.com/l/_FHTHRhC4vDg5


particle scatered ?

A. about 12 times

B. 100 times

C. remain constant

D. 10 times

Answer: A

Watch Video Solution

15. According to classical physics, potential energy of electron moving in

circular orbit of radius r is………

A. 

B. 

C. 

D. 

− .
1

4π ∈0

Ze2

r

− .
1

8π ∈0

Ze2

r

− .
1

4π
Ze2

r

.
1

8π ∈0

Ze2

r

https://dl.doubtnut.com/l/_FHTHRhC4vDg5
https://dl.doubtnut.com/l/_eLZcERnABZXX


Answer: A

Watch Video Solution

16. According to classical physics, the kinetic energy K of an electron

revolve in orbit of radius r is ........

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

.
1

8π ∈0

Ze2

r

.
1

4π ∈0

Ze2

r

− .
1

8π ∈0

Ze2

r

− .
1

4π ∈0

Ze2

r

17. If energy of electron in �rst orbit of H-atom is - y then what will be its

energy in fourth excited orbit ?

https://dl.doubtnut.com/l/_eLZcERnABZXX
https://dl.doubtnut.com/l/_c42XjwEtk1ej
https://dl.doubtnut.com/l/_BQSnmsO7wGZr


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

−
y

25

−
y

16

−
y

5

−
y

4

18. The kinetic energy of the electron in an orbit of radius r in hydrogen

atom is proportional ......

A. 

B. 

C. 

D. 

Answer: C

e2

2r

e2

r2

e2

r

e2

2r2

https://dl.doubtnut.com/l/_BQSnmsO7wGZr
https://dl.doubtnut.com/l/_iJlOtHTvdLwd


Watch Video Solution

19. In any Bohr orbit of the hydrogen atom, the ratio of kinetic energy to

potential energy of the electron is ......

A. 

B. 2

C. 

D. 

Answer: C

Watch Video Solution

1

2

−1

2

−2

20. Orbital acceleration of an electron is ………..

A. 

B. 

π2n2h2

2m2r3

n2h2

4π2m2r3

https://dl.doubtnut.com/l/_iJlOtHTvdLwd
https://dl.doubtnut.com/l/_6JZS7N7N1RzI
https://dl.doubtnut.com/l/_ncn9b8bAMPjd


C. 

D. 

Answer: B

Watch Video Solution

4n2h2

π2m2r3

n2h2

π2m2r3

21. In Thomson atomic model mass of atom is ..... mass of atom in

Rutherford model.

A. very large compared to

B. not di�erent than

C. is very less compared to

D. di�erent than

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_ncn9b8bAMPjd
https://dl.doubtnut.com/l/_wwIMZQCTWvE8
https://dl.doubtnut.com/l/_neqvs07I8GVl


22. In..... model electron is in steady equilibrium in ground state where as

in ...... model electron experience net force.

A. Rutherford, Thomson

B. Thomson, Rutherford

C. Rutherford, Rutherford

D. Thomson, Thomson

Answer: B

Watch Video Solution

23. In ...... atomic model there is descrete distribution of mass.

A. Thomson

B. Rutherford

C. Bohr

D. Dalten Ins

https://dl.doubtnut.com/l/_neqvs07I8GVl
https://dl.doubtnut.com/l/_sfuOToigsSih


Answer: B

Watch Video Solution

24. In ...... atomic model there is continuous distribution of mass.

A. Thomson

B. Rutherford

C. Bohr

D. Dalten

Answer: A

Watch Video Solution

25. In which atomic model positive charge contributes to almost all mass

of atom?

https://dl.doubtnut.com/l/_sfuOToigsSih
https://dl.doubtnut.com/l/_c3CoX8y4toes
https://dl.doubtnut.com/l/_7PTeFWcVBtpZ


Section D Multiple Choice Questions Mcqs Mcqs From Darpan Based On

Textbook Atomic Spectra

A. Thomson

B. Rutherford

C. Bohr

D. All of the above

Answer: D

Watch Video Solution

1. When current is passed through gas or vapour stored at low pressure

radiation of de�nite ...... is produced which is called radiation spectrum.

A. frequency

B. velocity

C. numbers

https://dl.doubtnut.com/l/_7PTeFWcVBtpZ
https://dl.doubtnut.com/l/_TDR2jjCVKU8Z


D. wavelengths

Answer: D

Watch Video Solution

2. In Balmer series of hydrogen spectrum line of 486.1 nm wavelength is

called ......

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Hα

Hβ

Hγ

Hδ

https://dl.doubtnut.com/l/_TDR2jjCVKU8Z
https://dl.doubtnut.com/l/_5Vhq5ILUj3Ql


3. In atom of any element when electron make transition from orbit of

higher energy  to orbit of lower energy  equation representing

wave number is given by ....... where 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(nf) (ni)

ni = 1, nf = 2, 3, 4, …….

= R[ − ]
1

λ

1

n2
i

1

n2
f

= RZ[ − ]
1

λ

1

n2
i

1

n2
f

= R[ − ]
1

λ

1

n2
f

1

n2
i

= RZ[ − ]
1

λ

1

n2
f

1

n2
i

4. Due to the occurrence of transition of electrons in hydrogen atom ......

radiation cannot emitted.

A. ultraviolet

B. infrared

https://dl.doubtnut.com/l/_Qda2KPHhYLO8
https://dl.doubtnut.com/l/_HpTbPFSMrXif


C. visible light

D. gamma

Answer: D

Watch Video Solution

5. Which series of lines obtained in ultraviolet region in hydrogen spectra

?

A. Lyman series

B. Balmer series

C. Paschen series

D. Brackett series

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_HpTbPFSMrXif
https://dl.doubtnut.com/l/_6my3DD9ZuhqZ
https://dl.doubtnut.com/l/_SRQfGaNASUt6


6. When an electrons makes a transition from higher orbit in the

hydrogen atom, what are the lines of the Balmer series obtained ?

A. Fourth

B. Third

C. Second

D. First

Answer: C

Watch Video Solution

7. For hydrogen atom transition from  represent which of

the following line ?

A. Absorption line of Paschen series.

B. Emission line of Paschen series.

C. Emission line of Balmer series.

n = 2 → n = 3

https://dl.doubtnut.com/l/_SRQfGaNASUt6
https://dl.doubtnut.com/l/_X0ARNlsWhJpn


D. Absorption line of Balmer series.

Answer: D

Watch Video Solution

8. Which series of hydrogen spectrum lies in visible region ?

A. Lyman series

B. Balmer series

C. Paschen series

D. Brackett series

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_X0ARNlsWhJpn
https://dl.doubtnut.com/l/_Pg4SpdHXAbMJ


9. Which series of lines obtained in ultraviolet region in hydrogen spectra

?

A. Lyman series

B. Balmer series

C. Paschen series

D. Brackett series

Answer: A

Watch Video Solution

10. The spectral lines of Pfund series lies in the ...... region.

A. ultraviolet

B. infrared

C. visible light

D. none of these

https://dl.doubtnut.com/l/_RKXPvd5vQuxq
https://dl.doubtnut.com/l/_uw3mACaGXlWP


Section D Multiple Choice Questions Mcqs Mcqs From Darpan Based On

Textbook Bohr Model Of Hydrogen Atom

Answer: B

Watch Video Solution

11. During which of the following orbits in which electrons makes

transitions so that the lines Lyman series obtained in hydrogen atom ?

A. From higher orbit to �rst orbit

B. From higher orbit to second orbit

C. From �rst orbit to higher orbit

D. From second orbit to higher orbit

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_uw3mACaGXlWP
https://dl.doubtnut.com/l/_Jo707QqA05aC
https://dl.doubtnut.com/l/_14oVvhm4PNmd


1. According to Bohr's model the orbit of electron revolving around the

nucleus is ......

A. elliptical

B. circular

C. parabola

D. spiral

Answer: B

Watch Video Solution

2. The energy of an electron revolving in a stationary orbit is always

negative because ......

A. electron possesses negative charge

B. the centripetal force acting on the electron

C. it is the binding energy of its orbit

https://dl.doubtnut.com/l/_14oVvhm4PNmd
https://dl.doubtnut.com/l/_DcamN7bLTxgh


D. it cannot emits energy

Answer: C

Watch Video Solution

3. An electron revolving in a stationary orbit .....

A. emits energy according to quantum theory

B. does not emit energy

C. remains in excited state

D. posses rotational motion only

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_DcamN7bLTxgh
https://dl.doubtnut.com/l/_SVOA63EvkeGS


4. For which quantum number of the binding of electron is zero in

hydrogen atom ?

A. 1

B. 10

C. 100

D. in�nite

Answer: D

Watch Video Solution

5. According to Bohr's model of atom the orbit of an electron ...... [Where

n is quantum number and Z = atomic number].

A. 

B. 

C. 

rn ∝
n

Z

rn ∝
n2

Z

rn ∝
n2

Z2

https://dl.doubtnut.com/l/_Ryx5pDoe4h6d
https://dl.doubtnut.com/l/_PbhzFsBnshP4


D. 

Answer: B

Watch Video Solution

rn ∝
Z2

n2

6. If the radius of the second orbit in hydrogen atom is R then radius of

the third orbit is ........

A. 3R

B. 2.25 R

C. 9R

D. 

Answer: B

Watch Video Solution

R

3

https://dl.doubtnut.com/l/_PbhzFsBnshP4
https://dl.doubtnut.com/l/_GmbA32QeANFu


7. The ratio of �rst three Bohr radii is ………..

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1: :
1

2

1

3

1: 2: 3

1: 4: 9

1: 8: 27

8. If the atom  follows the Bohr model and the radius of 

 is n times the Bohr radius, then �nd .

A. 100

B. 200

C. 4

D. 

.100 Frn
257

.100 Fm
257 n

1

4

https://dl.doubtnut.com/l/_C0qp5SaKBZfv
https://dl.doubtnut.com/l/_GpoTTuS6H4FY


Answer: D

Watch Video Solution

9. If radius of �rst orbit in hydrogen atom is , then what will be the

radius of fourth orbit?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

0.53Å

0.193Å

4.24Å

2.12Å

8.48Å

10. When electron in hydrogen is in minimum excited state then its radius

will become ...... radius of �rst orbit.

https://dl.doubtnut.com/l/_GpoTTuS6H4FY
https://dl.doubtnut.com/l/_HEX3xVUTfm7V
https://dl.doubtnut.com/l/_myhEM75CHv3W


A. double

B. half

C. equal

D. four times

Answer: D

Watch Video Solution

11. the ratio of the radii of n = 10 orbit of hydrogen and  ion is .....

A. 1

B. 2

C. 3

D. 4

Answer: C

Watch Video Solution

Li+ 2

https://dl.doubtnut.com/l/_myhEM75CHv3W
https://dl.doubtnut.com/l/_4Qx7eTOJMwSr


12. in which of the following system will the radius of the second orbit be

minimum ?

A. H-atom

B. 

C. 

D. B-atom

Answer: B

Watch Video Solution

Mg+ 2

Mg+ 2

13. Out of following which will have minimum �rst orbital radius?

A. 

B. Deuteron

C. Hydrogen atom

He+

https://dl.doubtnut.com/l/_4Qx7eTOJMwSr
https://dl.doubtnut.com/l/_Ogns0irAuuBC
https://dl.doubtnut.com/l/_v66Ww9xcggJ9


D. 

Answer: D

Watch Video Solution

Li+ +

14. According to Bohr model, energy of electron in  orbit is ...... Z =

atomic number.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

nth

En ∝
n2

Z2

En ∝
Z2

n2

En ∝
n

Z

En ∝
Z

n

https://dl.doubtnut.com/l/_v66Ww9xcggJ9
https://dl.doubtnut.com/l/_civ0mXcSAP7y


15. The ratio of energies of electron in the �rst excited state to its second

excited state in H-atom is ......

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1: 4

4: 9

9: 4

4: 1

16. The velocity of electron v in the second orbit of hydrogen, then its

velocity in the �fth orbit will be ......

A. 

B. 

C. 

v
5

7

v
7
5

v
2

5

https://dl.doubtnut.com/l/_SehvgrDgPHds
https://dl.doubtnut.com/l/_XQ9V04CW9n6e


D. 

Answer: C

Watch Video Solution

v
5

2

17. In a hydrogen atom, the centripetal force is furnished by the coloumb

attraction between electron and proton. If  is the radius of �rst state

orbit and permittivity of vacuum is , then the speed of the electron

is.... 

[m = mass of electron, e = charge on electron]

A. 0

B. 

C. 

D. 

Answer: C

Watch Video Solution

a0

∈0

e

√ ∈0 a0m

e

√4π ∈0 a0m

√
4π ∈0 a0m

e

https://dl.doubtnut.com/l/_XQ9V04CW9n6e
https://dl.doubtnut.com/l/_NbuL9qaAZvR7


18. The angular speed of the electron in the  Bohr orbit of the

hydrogen atom is proportional to......

A. n

B. 

C. 

D. 

Answer: D

Watch Video Solution

nth

n3

1

n

1

n3

19. The linear speed of the electron in the nth Bohor orbit of the

hydrogen atom is proportional to………

A. n

B. n3

https://dl.doubtnut.com/l/_NbuL9qaAZvR7
https://dl.doubtnut.com/l/_LBdFPcMFujuQ
https://dl.doubtnut.com/l/_lwPHAnzj9RLY


C. 

D. 

Answer: C

Watch Video Solution

1

n

1

n2

20. How much energy is required to send the electron at in�nite distance

from the n = 3 orbit in  ?

A. 12.08 eV

B. 6.04 eV

C. 30.2 eV

D. 3.02 eV

Answer: B

Watch Video Solution

He+

https://dl.doubtnut.com/l/_lwPHAnzj9RLY
https://dl.doubtnut.com/l/_QxwbARKFVPiT
https://dl.doubtnut.com/l/_QtXF2c9PpjdI


Section D Multiple Choice Questions Mcqs Mcqs From Darpan Based On

Textbook Line Spectrum Of Hydrogen Atom

21. Linear momentum of electron revolving in  orbit of atom .

If m is the radius of orbit then the linear momentum in ground

state will have ....... .

A. 10.54

B. 1054

C. 

D. 

Answer: C

Watch Video Solution

nth p =
nh

2πr

r = 10− 15

kgms− 1

1.054 × 10− 19

1.054 × 1019

1. The spectral line for the Lyman series is transist to Pfund series, the

number of spectral lines ......

https://dl.doubtnut.com/l/_QtXF2c9PpjdI
https://dl.doubtnut.com/l/_zne9BRcZAtxb


A. increases

B. decreases

C. unchanged

D. increases or decreases

Answer: B

Watch Video Solution

2. In an atom when electrons transition from excited state to ground

state, which of the statement is true ?

A. K increase and U and E decreases.

B. K decrease and U and E remains constant.

C. K and E decreases and U increases.

D. K, U and E decreases.

Answer: A

https://dl.doubtnut.com/l/_zne9BRcZAtxb
https://dl.doubtnut.com/l/_Kt4eWnTQClf5


Watch Video Solution

3. The wavelength of spectrum line is inversely proportional to the .........

A. energy di�erence

B. velocity of electron

C. number of electrons

D. none of these

Answer: A

Watch Video Solution

4. The wavelength involved in the spectrum of deuterium  are

slightly di�erent from that of hydrogen spectrum because

A. the mass of both nucleus is di�erent.

B. the dimension of both nucleus is di�erent.

(.2
1 D)

https://dl.doubtnut.com/l/_Kt4eWnTQClf5
https://dl.doubtnut.com/l/_wKs1Dv4TzxsP
https://dl.doubtnut.com/l/_jmlHIsKXcA5N


C. the nuclear forces acting on both nucleus is di�erent.

D. the coulomb forces on both nucleus is di�erent.

Answer: A

Watch Video Solution

5. Hydrogen atom excites energy level from n = 3 to ground state. Number

of spectrum lines according to Bohr, is ......

A. 1

B. 2

C. 3

D. 4

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_jmlHIsKXcA5N
https://dl.doubtnut.com/l/_w2fmQoi2nMpg
https://dl.doubtnut.com/l/_pEpokfBVEPmK


6. Hydrogen atom emits blue light when it changes from energy level n =

4 to n = 2. The colour light would the atom emit when it goes from n = 5

to n = 2 level is .....

A. yellow

B. red

C. green

D. violet

Answer: D

Watch Video Solution

7. What is the frequency in Hz of emitted radiation when an electron

jumps from fourth orbit to secondth orbit in a hydrogen atom ? 

[Where  ]

A. 

R = 105cm− 1

× 10153

4

https://dl.doubtnut.com/l/_pEpokfBVEPmK
https://dl.doubtnut.com/l/_Gc5RlC22U6Ql


B. 

C. 

D. 

Answer: C

Watch Video Solution

× 10153

16

× 10159

16

× 10153

8

8. The wavelength of �rst line of Balmer series in hydrogen atom is 2, the

wavelength of �rst of corresponding double ionized lithium atom is …………

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

λ

3

λ

4

λ

9

λ

27

https://dl.doubtnut.com/l/_Gc5RlC22U6Ql
https://dl.doubtnut.com/l/_ou4dfvG69cxn


9. Hydrogen atom from excited state comes to the ground state by

emitting a photon of wavelength , then what is the quantum number of

excited states ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

λ

√
λR − 1

λR

√
λR

λR − 1

√λR(R − 1)

λR(R − 1)

10. The shortest wavelength of the spectrum line is that of electron being

transits into atom to ion from n = 2 to n = 1 for .......

A. hydrogen atom

https://dl.doubtnut.com/l/_ou4dfvG69cxn
https://dl.doubtnut.com/l/_mNG0tfhgispb
https://dl.doubtnut.com/l/_u4csdjx1aXf6


B. deuterium atom

C. singly ionized helium

D. doubly ionized lithium

Answer: D

Watch Video Solution

11. Below are shown the energy levels for a particular atom. A photon with

wavelength is emitted when the system transist from the fourth energy

level (4E) to the �rst energy level (E). When the system transist from the

 energy level to E energy level photons emitted with wavelength ,E
7
3

λ2

https://dl.doubtnut.com/l/_u4csdjx1aXf6
https://dl.doubtnut.com/l/_ZBPANTUsvnWx


then   

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

= .......
λ1

λ2

9

4

4
9

3

2

7
3

https://dl.doubtnut.com/l/_ZBPANTUsvnWx


12. The diagram shows the energy levels for an electron in a certain atom.

Which transition shown represent the emission of a photon with the

most energy ? 

A. I

B. II

C. III

D. IV

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_fryg9In3RwTu


13. The maximum wavelength of Brackett series of hydrogen atom is ......

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

[R = 1.097 × 107m − 1]

35, 890Å

14, 440Å

62, 160Å

40, 400Å

14. The shortest wavelength in the Lyman series is . Then the

longest wavelength in Lyman series is ......

A. 

B. 

C. 

911.6Å

1215Å

∞

2430Å

https://dl.doubtnut.com/l/_JRVU9MIbZHZf
https://dl.doubtnut.com/l/_R6vykMlAQS9y


D. 

Answer: A

Watch Video Solution

600Å

15. Which of the following lines represents the wavelength of the

spectrum of Balmer series?

A.  where n=3,4....

B.  where n=3,4,…….

C.  where n=3,4…..

D. not one of these three

Answer: A

Watch Video Solution

= R( − )
1

λ

1

22

1

n2

λ = ( − )
1

R

1

22

1

n2

λ = (22 − n2)

https://dl.doubtnut.com/l/_R6vykMlAQS9y
https://dl.doubtnut.com/l/_9iJq0zztnwAA


16. If the minimum wavelength of Balmer series is  and the maximum

wavelength of Lyman series is , then ......

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

λ1

λ2

λ2 = 3λ1

λ1 = 3λ2

λ1 = 4λ2

λ2 = 4λ1

17. Which of the following determine shortest and longest wavelengths in

hydrogen atom spectrum ?

A. 

B. 

C. 

= R( − ), = R( − )
1

λ

1

12

1

∞2

1

λ

1

52

1

62

= R( − ), = R( − )
1

λ

1

22

1

∞2

1

λ

1

52

1

∞2

= R( − ), = R( − )
1

λ

1

32

1

42

1

λ

1

42

1

52

https://dl.doubtnut.com/l/_SiSLVb4rB2Oy
https://dl.doubtnut.com/l/_1XlZQ6HhBFBX


D. None of these

Answer: A

Watch Video Solution

18. The di�erence in the frequency of series limit of Lyman series and

frequency of Balmer series is equal to the frequency of the �rst line of the

...... series.

A. Paschen

B. Lyman

C. Brackett

D. Pfund

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_1XlZQ6HhBFBX
https://dl.doubtnut.com/l/_aIVLLYfDZ0rC
https://dl.doubtnut.com/l/_c2Q6ttdTusfT


19. The energy states A, B and C having energy . If the

transition  and  have the corresponding

wavelength  and  espectively, then which of following

relationship is obtained ?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

EA < EB < EC

C → B, B → A C → A

λ1, λ2 λ3

λ1 + λ2 + λ3 = 0

λ2
3 = λ2

1 + λ2
2

λ3 =
λ1λ2

λ1 + λ2

λ3 = λ1 + λ2

20. The following energy states are shown for a atom such as hydrogen.

The radius of �rst orbit of Bohr is ...... 

https://dl.doubtnut.com/l/_c2Q6ttdTusfT
https://dl.doubtnut.com/l/_2Mwcxm2LD474


A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

0.265Å

0.53Å

0.132Å

21. If the hydrogen atom is initially at n = 2 state, how much work have to

do to move the electron and proton far into the hydrogen atom?

A. 13.6 × 1.6 × 10− 19J

https://dl.doubtnut.com/l/_2Mwcxm2LD474
https://dl.doubtnut.com/l/_ldDZKRo1wAVm


Section D Multiple Choice Questions Mcqs Mcqs From Darpan Based On

Textbook De Broglie S Explanation Of Bohr S Second Postulate Of

Quantisation

B. 

C. 

D. 0

Answer: B

Watch Video Solution

3.4 × 1.6 × 10− 19J

1.51 × 1.6 × 10− 19J

1. de-Broglie wavelength of electron in ground state is  then its

velocity will be………. 

A. 

B. 

C. 

2.116Å

ms− 1

0.034 × 108

3.4 × 108

34 × 10− 8

https://dl.doubtnut.com/l/_ldDZKRo1wAVm
https://dl.doubtnut.com/l/_bCPwHDJccNwI


D. 

Answer: A

Watch Video Solution

0.034 × 10− 8

2. In hydrogen atom electron makes transist from n = 3 orbit to n = 2 orbit

in time  s. Then calculate the average torque (in Nm) that acts

during this transition.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1.2 × 10− 8

1.055 × 10− 26

4.40 × 10− 27

1.7 × 10− 26

8.79 × 10− 27

https://dl.doubtnut.com/l/_bCPwHDJccNwI
https://dl.doubtnut.com/l/_PqZSPWBt81o5
https://dl.doubtnut.com/l/_fhuqsqHgEsja


3. The angular momentum of an electron in  orbit is  Js, then

its angular momentum in  orbit is …….

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

4th 2 × 10− 34

5th

5 × 10− 34Js

2.5 × 10− 34Js

10 × 10− 34Js

2 × 10− 34Js

4. A hydrogen atom absorbs photon of energy 12.1 eV in ground state,

then the change in angular momentum will be ..... Js.

A. 

B. 

C. 

210 × 10− 34

2.1 × 10− 34

13.3 × 10− 34

https://dl.doubtnut.com/l/_fhuqsqHgEsja
https://dl.doubtnut.com/l/_37FalXXWJVhG


D. 

Answer: B

Watch Video Solution

6.62 × 10− 34

5. The speed of an electron in �rst Bohr orbit is , where c is the

velocity of light in vacuum, then the speed of electron in second orbit is

…………..

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

c

137

( )
1

2
c

137

2( )
c

137

( )
1

4

1

137

( )
1

4

1

137

https://dl.doubtnut.com/l/_37FalXXWJVhG
https://dl.doubtnut.com/l/_TnITx7MmZD6m
https://dl.doubtnut.com/l/_Dc3d6B5bW7P1


6. Minimum excitation potential of Bohr's �rst orbit in hydrogen atom is

...... eV

A. 13.6

B. 3.4

C. 10.2

D. 3.6

Answer: C

Watch Video Solution

7. In hydrogen atom electron makes transist from n = 3 orbit to n = 2 orbit

in time  s. Then calculate the average torque (in Nm) that acts

during this transition.

A. 

B. 

1.2 × 10− 8

1.055 × 10− 26

4.40 × 10− 27

https://dl.doubtnut.com/l/_Dc3d6B5bW7P1
https://dl.doubtnut.com/l/_ZPAsfacufUSz


C. 

D. 

Answer: D

Watch Video Solution

1.7 × 10− 26

8.79 × 10− 27

8. The energy of an electron in hydrogen atom is -3.4 eV, then its angular

momentum is ......

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2.1 × 10− 34Js

2.1 × 10− 20Js

4 × 10− 20Js

4 × 10− 34Js

https://dl.doubtnut.com/l/_ZPAsfacufUSz
https://dl.doubtnut.com/l/_wCtKKulFDwla
https://dl.doubtnut.com/l/_9KgqeugmPCYW


9. The ionization energy of 10 times the ionized sodium atom ......

A. 13.6 eV

B. 

C. 

D. 

Answer: D

Watch Video Solution

13.6 × 11eV

eV
13.6

11

13.6 × (11)2
eV

10. The wavelength of electron in ground state is , then its

momentum will be ......

A. 

B. 

C. 

D. 

2.116Å

313gcms− 1

313kgms− 1

3.13 × 10− 24gcms− 1

3.13 × 10− 24kgms− 1

https://dl.doubtnut.com/l/_9KgqeugmPCYW
https://dl.doubtnut.com/l/_DPysLTBeLoT4


Section D Multiple Choice Questions Mcqs Mcqs From Darpan Based On

Textbook Mcqs Based On Textual Illustrations And Exercise

Answer: D

Watch Video Solution

1. According to the classical electromagnetic theory, calculate the initial

frequency of the light emitted by the electron revolving around a proton

in hydrogen atom.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

0.66 × 1015Hz

6.6 × 1015Hz

0.66 × 1017Hz

6.6 × 1016Hz

https://dl.doubtnut.com/l/_DPysLTBeLoT4
https://dl.doubtnut.com/l/_ujYysb8pfGZp


2. A 10 kg satellite circles earth once every 2 h in an orbit having a radius

of 8000 km. Assuming that Bohr’s angular momentum postulate applies

to satellites just as it does to an electron in the hydrogen atom, �nd the

quantum number of the orbit of the satellite.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

5.3 × 1022

5.3 × 10− 22

5.3 × 10− 45

5.3 × 1045

3. Using the Rydberg formula, calculate the wavelengths of the �rst four

spectral lines in the Lyman series of the hydrogen spectrum.

A. 1218Å

https://dl.doubtnut.com/l/_ujYysb8pfGZp
https://dl.doubtnut.com/l/_J5v5LZzjsGMt
https://dl.doubtnut.com/l/_sAh2Af7wCIIS


B. 

C. 

D. 

Answer: A

Watch Video Solution

1028Å

974.3Å

951.4Å

4. Using the Rydberg formula, calculate the wavelengths of the �rst four

spectral lines in the Lyman series of the hydrogen spectrum.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1218Å

1028Å

974.3Å

951.4Å

https://dl.doubtnut.com/l/_sAh2Af7wCIIS
https://dl.doubtnut.com/l/_cp3nMcuF7gRp


5. Using the Rydberg formula, calculate the wavelengths of the �rst four

spectral lines in the Lyman series of the hydrogen spectrum.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1218Å

1028Å

974.3Å

951.4Å

6. Using the Rydberg formula, calculate the wavelengths of the �rst four

spectral lines in the Lyman series of the hydrogen spectrum.

A. 

B. 

1218Å

1028Å

https://dl.doubtnut.com/l/_cp3nMcuF7gRp
https://dl.doubtnut.com/l/_PyjoS5RUOsIJ
https://dl.doubtnut.com/l/_cS4qiPI2ULLR


C. 

D. 

Answer: D

Watch Video Solution

974.3Å

951.4Å

7. What is the shortest wavelength present in the Paschen series of

spectral lines?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

820Å

8204Å

820.4Å

8204 × 10− 8m

https://dl.doubtnut.com/l/_cS4qiPI2ULLR
https://dl.doubtnut.com/l/_4QFtcXMCVCy8
https://dl.doubtnut.com/l/_cxGdmaVJ3PZu


8. A di�erence of 2.3 eV separates two energy levels in an atom. What is

the frequency of radiation emitted when the atom make a transition from

the upper level to the lower level?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1.8 × 1015Hz

5.6 × 1014Hz

5.6 × 1015Hz

1.8 × 10− 15Hz

9. The ground state energy of hydrogen atom is –13.6 eV. What are the

kinetic and potential energies of the electron in this state?

A. 

B. 

K = − 13.6eV , U = − 27.2eV

K = 13.6eV , U = − 27.2eV

https://dl.doubtnut.com/l/_cxGdmaVJ3PZu
https://dl.doubtnut.com/l/_0w6G8HKSitBc


C. 

D. 

Answer: B

Watch Video Solution

K = − 13.6eV , U = 27.2eV

K = 13.6eV , U = 27.2eV

10. The radius of the innermost electron orbit of a hydrogen atom is

. What are the radii of the n = 2 and n =3 orbits?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

5.3 × 10– 11m

R2 = 2.12 × 10− 11m, R3 = 4.77Å

R2 = 2.12 × 10− 10m, R3 = 4.77Å × 10− 11m

R2 = 2.12Å, R3 = 4.77Å

R2 = 2.12 × 1010Å, R3 = 4.77 × 10− 10Å

https://dl.doubtnut.com/l/_0w6G8HKSitBc
https://dl.doubtnut.com/l/_qO30osAWs46a
https://dl.doubtnut.com/l/_td7QWt8zsc9O


Section D Mcqs Asked In Competitive Exams Mcqs Asked In Aieee And Jee

Main

11. In accordance with the Bohr's model �nd the quantum number than

characterises the Earth revolution around the sun in an orbit of radius

 with orbital speed 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1.5 × 1011m 3 × 104ms− 1

2.6 × 1039

2.6 × 1045

2.6 × 1069

2.6 × 1073

1. If 13.6 eV energy is required to ionize the hydrogen atom, then the

energy required to remove an electron from

https://dl.doubtnut.com/l/_td7QWt8zsc9O
https://dl.doubtnut.com/l/_v3NoHqtjDHKD


A. 10.2 eV

B. 0 eV

C. 3.4 eV

D. 6.8 eV

Answer: C

Watch Video Solution

2. The wavelength involved in the spectrum of deuterium  are

slightly di�erent from that of hydrogen spectrum because

A. the size of the two nuclei are di�erent

B. the nuclear force are di�erent in the two cases.

C. the masses of the two nuclei are di�erent.

D. the attraction between the electron and the nucleus is di�erent in

the two cases.

(.2
1 D)

https://dl.doubtnut.com/l/_v3NoHqtjDHKD
https://dl.doubtnut.com/l/_s3XbFOYQceLZ


Answer: C

Watch Video Solution

3. If the binding energy of the electron in a hydrogen atom is 13.6 eV, the

energy required to remove the electron from the �rst excited state 

is .......

A. 30.6 eV

B. 13.6 eV

C. 3.4 eV

D. 122.4 eV

Answer: A

Watch Video Solution

Li+ 2

https://dl.doubtnut.com/l/_s3XbFOYQceLZ
https://dl.doubtnut.com/l/_kNOyJAPTzITh


4. An  particle of energy 5 MeV is scattered through  by a �xed

uranium nucleus. The distance of the closest approach is of the order of

........

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

α 180∘

1Å

10− 10cm

10− 12cm

10− 15cm

5. An another point charge q, thrown towards the stationary point charge

Q at speed v, it returns at a distance r from Q. If 2v speed is given instead

of v then distance of closest approach will be ………

A. r

https://dl.doubtnut.com/l/_V5xqalNaxucR
https://dl.doubtnut.com/l/_mEdJOKFXCvEf


B. 2r

C. 

D. 

Answer: D

Watch Video Solution

r

2

r

4

6. The diagram shows the energy levels for an electron in a certain atom.

Which transition shown represent the emission of a photon with the

most energy ? 

https://dl.doubtnut.com/l/_mEdJOKFXCvEf
https://dl.doubtnut.com/l/_0Gdxp4pyjXvE


A. I

B. II

C. III

D. IV

Answer: C

Watch Video Solution

7. An -nucleus of energy  bombards a heavy nuclear target of

charge Ze. Then the distance of closest approach for the O-nucleus will be

proportional to ......

A. 

B. 

C. 

D. 

α mv21

2

(Ze) − 1

v2

m− 1

v− 1

https://dl.doubtnut.com/l/_0Gdxp4pyjXvE
https://dl.doubtnut.com/l/_STKQYgRZGhUa


Answer: C

Watch Video Solution

8. Which of the following transitions in hydrogen atoms emit photons of

highest frequency?

A. n = 2 to n = 6

B. n = 6 to n = 2

C. n = 1 to n = 2

D. n = 2 to n = 1

Answer: D

Watch Video Solution

9. Suppose an electron is attracted towards the origin by a force 

where k is a constant and r is the distance of the electron from the origin.

k

r

https://dl.doubtnut.com/l/_STKQYgRZGhUa
https://dl.doubtnut.com/l/_HfCzmbMdNcy5
https://dl.doubtnut.com/l/_KFn5ivubrmmo


By applying Bohr model to this system, the radius of the  orbital of the

electron is found to be  and the kinetic energy of the electron to be .

Then which of the following is true?

A. 

B. 

C.  is independent then 

D. 

Answer: C

Watch Video Solution

nth

rn Tn

Tn ∝ , rn ∝ n21

n

Tn ∝ , rn ∝ n21

n2

Tn n, rn ∝ n

Tn ∝ , rn ∝ n
1

n

10. The transistion from the state  to  in a hydrogen like atom

results in ultraviolet radiation infrared radiation will be obtained in the

transition from :-

A. 

B. 

n = 4 n = 3

2 → 1

3 → 2

https://dl.doubtnut.com/l/_KFn5ivubrmmo
https://dl.doubtnut.com/l/_lc1BPmo5uNfo


C. 

D. 

Answer: D

Watch Video Solution

4 → 2

5 → 4

11. The energy required for electron to transist from n = 1 to n = 3 in 

is ......

A. 12.1 eV

B. 36.3 eV

C. 108.8 eV

D. 122.4 eV

Answer: C

Watch Video Solution

Li+ 2

https://dl.doubtnut.com/l/_lc1BPmo5uNfo
https://dl.doubtnut.com/l/_V0ZssGWNbPwT
https://dl.doubtnut.com/l/_PEn4C08qpdxR


12. Hydrogen atom is excited from ground state to another state with

principle quantum number equal to 4. Then the number of spectral lines

in the emission spectra will be ......

A. 2

B. 3

C. 5

D. 6

Answer: D

Watch Video Solution

13. The ionisation potential for ...... nucleus will be minimum.

A. 

B. 

C. 

7N
14

53C
133
s

18Ar
40

https://dl.doubtnut.com/l/_PEn4C08qpdxR
https://dl.doubtnut.com/l/_zSA9qGQCjlrF


D. 

Answer: B

Watch Video Solution

8O
16

14. In a hydrogen like atom electron makes transition from an energy level

with quantum number n to another with quantum number . If 

, The frequency of radiation emitted is proportional to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(n − 1)

n > > 1

1

n3

1

n

1

n2

1

n
3
2

https://dl.doubtnut.com/l/_zSA9qGQCjlrF
https://dl.doubtnut.com/l/_2dbkaqQcl2p3
https://dl.doubtnut.com/l/_jOhrF3hozc9Q


15. The radiation corresponding to  transition of hydrogen atom

falls on a metal surface to produce photoelectrons.These electrons are

made to enter a magnetic �eld of T.If the radius of the largest

circular path followed by these electrons is 10.0 mm the work function of

the metal is close to:

A. 1.1 eV

B. 0.8 eV

C. 1.6 eV

D. 1.8 eV

Answer: A

Watch Video Solution

3 → 2

3 × 10− 4

16. Hydrogen , Deuterium , single ionised Helium 

and doubly ionised lithium  all have one electron around the

nucleus. Consider an electron transition from n=2 to n=1. If the

(1H
1) (1H

2) (2He4)
+

(3Li
6)

+ +

https://dl.doubtnut.com/l/_jOhrF3hozc9Q
https://dl.doubtnut.com/l/_yJjcPvhzyZvO


wavelength of emitted radiation are  and  respectively then

approximately which one of the following is corrent ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

λ1, λ2, λ3 λ4

λ1 = λ2 = 2λ3 = λ4

λ1 = λ2 = 4λ3 = 9λ4

λ1 = 2λ2 = 3λ3 = 4λ4

4λ1 = 2λ2 = 2λ3 = λ4

17. Dia-atomic molecule is composed of masses  and  and distance

between them is r. By using the principle of quantisation of angular

momentem of Bohr its energy of rotation is given by the formula .......

[Where n is integer and  ]

A. 

B. 

m1 m2

h =
h

2π

n2h2

2(m1 + m2)r2

2n2h2

(m1 + m2)r2

https://dl.doubtnut.com/l/_yJjcPvhzyZvO
https://dl.doubtnut.com/l/_zfRK4bU9Ixly


C. 

D. 

Answer: C

Watch Video Solution

(m1 + m2)n2h2

2m1m2r
2

(m1 + m2)
2
n2h2

2m1m2r2

18. As an electron makes a transition from an excited state to the ground

state of a hydrogen like atom/ion.

A. its kinetic energy increases but potential and total energy

decreases

B. kinetic energy, potential energy and total energy decrease.

C. kinetic energy decreases, potential energy increases but total

energy remain same.

D. kinetic energy and total energy decreases but potential energy

increases.

https://dl.doubtnut.com/l/_zfRK4bU9Ixly
https://dl.doubtnut.com/l/_PRSyqXVdvmIn


Answer: A

Watch Video Solution

19. Some energy levels of a molecule are shown the �gure. The ratio of the

wavelength  is given by …………..  

A. 

r =
λ1

λ2

r =
3

4

https://dl.doubtnut.com/l/_PRSyqXVdvmIn
https://dl.doubtnut.com/l/_Txgeoy1zWHFe


B. 

C. 

D. 

Answer: B

Watch Video Solution

r =
1

3

r =
4
3

r =
2

3

20. An electron from various excited states of hydrogen atom emit

radiation to come to the ground state. Let  be the de Broglie

wavelength of the electron in the  state and the ground state

respectively. Let  be the wavelength of the emitted photon in the

transition from the  state to the ground state. For large n, (A, B are

constant)

A. 

B. 

C. 

λn, λg

nth

An

nth

An ≈ A +
B

λ2
n

An ≈ A + Bλn

A2
n ≈ A + Bλ2

n

https://dl.doubtnut.com/l/_Txgeoy1zWHFe
https://dl.doubtnut.com/l/_AOpuIKo6U8dh


D. 

Answer: A

Watch Video Solution

A2
n ≈ λ

21. If the series limit frequency of the Lyman series is , then the series

limit frequency of the Pfund series is ......

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

vL

25vL

16vL

vL

16

vL

25

https://dl.doubtnut.com/l/_AOpuIKo6U8dh
https://dl.doubtnut.com/l/_4hjwtpK1ntFf


22. The time period of revolution of an electron in its ground state orbit

in a hydrogen atom is  s. The frequency of the electron in its

�rst excited state (in  ) is :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1.6 × 10− 16

s− 1

7.8 × 1014

7.8 × 1016

3.7 × 1014

3.7 × 1016

23. Number of the a-particle de�ected in Rutherford's a-particle scattering

experiment varies with the angle of de�ection. The graph between the

two is best represented by

https://dl.doubtnut.com/l/_fQvqHcvMJQRm
https://dl.doubtnut.com/l/_TLyRU1SvKtuH


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_TLyRU1SvKtuH


24. The ionisation energy of hydrogen atom is 13.6 eV, the ionisation

energy of a singly ionised helium atom would be ......

A. 13.6 eV

B. 27.2 eV

C. 6.8 eV

D. 54.4 eV

Answer: D

Watch Video Solution

25. To explain his theory, Bohr used………

A. conservation of linear momentum

B. conservation of angular momentum

C. conservation of quantum frequency

D. conservation of energy

https://dl.doubtnut.com/l/_sfDstkiZHuBL
https://dl.doubtnut.com/l/_gpiVXpwCdwLs


Answer: B

Watch Video Solution

26. In terms of Bohr radius a, the radius of the second Bohr orbit of a

hydrogen atom is given by …………

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

4a0

8a0

√2a0

2a0

27. The radius of hydrogen atom in its ground state is m.

After collision with an electron it is found to have a radius 

5.3 × 10− 11

21.2 × 10− 11

https://dl.doubtnut.com/l/_gpiVXpwCdwLs
https://dl.doubtnut.com/l/_l5PzYaLjN1S4
https://dl.doubtnut.com/l/_VHVZTaxM5vew


m, then principle quantum number n of the �nal state of the atom ......

A. n=4

B. n=2

C. n=16

D. n=3

Answer: B

Watch Video Solution

28. J.J.Thomson's cathode ray tube experiment demonstrated that ......

A. the  ratio of the cathode ray particles changes when a di�erent

gas is placed in the discharge tube.

B. cathode rays are streams of negatively charged ions.

C. all the mass of an atom is essentially in the nucleus.

D. the  of electrons is much greater than the  of protons.

e

m

e

m

e

m

https://dl.doubtnut.com/l/_VHVZTaxM5vew
https://dl.doubtnut.com/l/_NVkKW72sCWEY


Answer: B

Watch Video Solution

29. In which of the following system will the radius of the �rst orbit (n = 1)

be minimum ?

A. Hydrogen atom

B. Doubly ionized lithium

C. singly ionized helium

D. Deuterium atom

Answer: B

Watch Video Solution

30. The Bohr model of atom ......

https://dl.doubtnut.com/l/_NVkKW72sCWEY
https://dl.doubtnut.com/l/_SIM678EM3UPR
https://dl.doubtnut.com/l/_LlFiYXrJ7p7z


A. predicts the same emission spectra for all types of atoms

B. assumes that the angular momentum of electrons is quantized.

C. uses Einstein's photo-electric equation

D. predicts continuous emission spectra for atoms.

Answer: B

Watch Video Solution

31. Energy of a hydrogen atom with principal quantum number n is shown

by . The energy of a photon ejected when the electron

jumps from n = 3 state to n = 2 state of hydrogen is approximately.

A. 

B. 

C. 

D. 

E = eV
−13.6

n2

1.9eV

1.5eV

0.85eV

3.4eV

https://dl.doubtnut.com/l/_LlFiYXrJ7p7z
https://dl.doubtnut.com/l/_8ICINoaYYNtg


Answer: A

Watch Video Solution

32. The total energy of an electron in the �rst excited state of the

hydrogen atom is about –3.4 eV. 

(a) What is the kinetic energy of the electron in this state? 

(b) What is the potential energy of the electron in this state? 

(c) Which of the answers above would change if the choice of the zero of

potential energy is changed?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3.4eV

6.8eV

3.4eV

−6.8eV

https://dl.doubtnut.com/l/_8ICINoaYYNtg
https://dl.doubtnut.com/l/_mQn3pOtaKmr4


33. Ionization potential of hydrogen atom is 13.6 eV. Hydrogen atoms in

the ground state are excited by monochromatic radiation of photon

energy 12.1 eV. According to Bohr's theory, the spectral lines emitted by

hydrogen will be ......

A. three

B. four

C. one

D. two

Answer: A

Watch Video Solution

34. The ground state energy of hydrogen atom is - 13.6 eV. When electron

is in excited state its excitation energy is ......

A. 3.4eV

https://dl.doubtnut.com/l/_mQn3pOtaKmr4
https://dl.doubtnut.com/l/_ZBfxRQBjdu1T
https://dl.doubtnut.com/l/_OYRdjl2fhqED


B. 

C. 

D. 0

Answer: C

Watch Video Solution

6.8eV

10.2eV

35. The ionization energy of the electron in the hydrogen atom in its

ground state is 13.6 eV. The atoms are excited to higher energy levels to

emit radiation of 6 wavelengths. During which of the following transitions

will the maximum wavelength radiation be emitted ?

A. n=3 to n=1

B. n=2 to n=1

C. n = 4 to n=3

D. n=3 to n = 2

https://dl.doubtnut.com/l/_OYRdjl2fhqED
https://dl.doubtnut.com/l/_2SPex0dXATZc


Answer: C

Watch Video Solution

36. In a Rutherford's scattering experiment when a projectile of chargez

and mass  approaches a target nucleus of  and mass  the

distance of closest approach is . The energy of the projectile is........

A. directly proportional to 

B. inversely proportional to 

C. directly proportional to 

D. directly proportional to 

Answer: A

Watch Video Solution

Z1 M1 Z2 M2

r0

Z1, Z2

Z1

M1

M1, M2

https://dl.doubtnut.com/l/_2SPex0dXATZc
https://dl.doubtnut.com/l/_VfYcwSVJuwkq


37. The energy of a hydrogen atom in the ground state is -13.6 eV. The

energy of a He+ ion in the �rst excited state will be .....

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

−13.6eV

−27.2eV

−54.4eV

−6.8eV

38. The wavelength of the �rst line of Lyman series for hydrogen atom is

equal to that of the second line of Balmer series for a hydrogen like ion.

The atomic number Z of hydrogen like ion is .........

A. 3

B. 4

https://dl.doubtnut.com/l/_H1UlWNqvI160
https://dl.doubtnut.com/l/_4OeUUojie1Ox


C. 1

D. 2

Answer: D

Watch Video Solution

39. Out of the following which one is not a possible energy for photon to

be emitted by hydrogen atom according to Bohr's atomic model? 

A. 

B. 

C. 

1.9eV

11.1eV

13.6eV

https://dl.doubtnut.com/l/_4OeUUojie1Ox
https://dl.doubtnut.com/l/_PFLVPXMFq85c


D. 

Answer: B

View Text Solution

0.65eV

40. An electron in the hydrogen atom jumps from excited state n to the

ground state. The wavelength so emitted illuminates a photo sensitive

metal having work function 2.75 eV. If the stopping potential of the

photoelectron is 10 V, the value of n is ...

A. 3

B. 4

C. 5

D. 2

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_PFLVPXMFq85c
https://dl.doubtnut.com/l/_pjgUjnhGTf1F


41. The ratio of maximum wavelength of Lyman and Balmer series in

hydrogen emission spectra will be ......

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

9

31

5

27

3

23

7
29

42. Hydrogen atom in ground state is excited by a monochromatic

radiation of wavelength  then number of spectral lines in

resulting spectrum emitted will be ......

A. 3

B. 2

λ = 975Å

https://dl.doubtnut.com/l/_sYNvmrtybyo3
https://dl.doubtnut.com/l/_rjgFuq0sIGh8


C. 6

D. 10

Answer: C

Watch Video Solution

43. Consider 3rd orbit of Het (Helium), using non-relativistic approach, the

speed of electron in this orbit will be given  constant, Z = 2

and h(Planck's Constant) = 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

k = 9 × 109

6.6 × 10− 34JK)

2.92 × 106m/s

1.46 × 106m/s

0.73 × 106m/s

3.0 × 106m/s

https://dl.doubtnut.com/l/_rjgFuq0sIGh8
https://dl.doubtnut.com/l/_p0OM96cSmOzx


44. Given the value of Rydberg constant is  the wave number of

the last line of the Balmer series in hydrogen spectrum will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

107m− 1

0.5 × 107m− 1

0.25 × 107m− 1

2.5 × 107m− 1

0.025 × 107m− 1

45. When an o-particle of mass m moving with velocity v bombards on a

heavy nucleus of charge 'Ze', its distance of closest approach from the

nucleus depends on m as

A. 
1

√m

https://dl.doubtnut.com/l/_p0OM96cSmOzx
https://dl.doubtnut.com/l/_dZ6cDrhqAqny
https://dl.doubtnut.com/l/_npdADGPlDStp


B. 

C. m

D. 

Answer: D

Watch Video Solution

1

me

1

m

46. If an electron in a hydrogen atom jumps from the 3rd orbit to the 2nd

orbit, it emits a photon of wavelength . When it jumps from the  orbit

to the  orbit, the corresponding wavelength of the photon will be

A. 

B. 

C. 

D. 

Answer: A

λ 4th

3rd

λ
20

7

λ
20

13

λ
16

25

λ
9

16

https://dl.doubtnut.com/l/_npdADGPlDStp
https://dl.doubtnut.com/l/_ZRGzKEBjo09k


Watch Video Solution

47. If the longest wavelength of the ultraviolet region of hydrogen

spectrum is  then the shortest wavelength of its infrared region is ......

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

λ0

λ0
46
7

λ0
20

3

λ0
36

5

λ0
27
4

48. The ratio of wavelength of the last line of Balmer series and the last

line of Lyman series is ....

A. 1: 1

https://dl.doubtnut.com/l/_ZRGzKEBjo09k
https://dl.doubtnut.com/l/_Sp4U4TZqvtrn
https://dl.doubtnut.com/l/_zBBGgHW7Vd0g


B. 

C. 

D. 2

Answer: B

Watch Video Solution

4: 1

1: 2

49. The ratio of kinetic energy of the total energy of an electron of a Bohr

orbit of the hydrogen atom is ......

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1: − 2

1: 1

2: − 1

1: − 1

https://dl.doubtnut.com/l/_zBBGgHW7Vd0g
https://dl.doubtnut.com/l/_t9o4rpjqF6yO


Section D Mcqs Asked In Aiims

50. The total energy of an electron in an atom in an orbit is -3.4 eV. Its

kinetic and potential energies are, respectively:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

3.4eV , 3.4eV

−3.4eV − 3.4eV

−3.4eV , − 6.8eV

3.4eV , − 6.8eV

1. Characteristic X-rays are produced due to ....

A. transfer of momentum in collision of electron with target atoms

https://dl.doubtnut.com/l/_t9o4rpjqF6yO
https://dl.doubtnut.com/l/_tcPEza29B46R
https://dl.doubtnut.com/l/_VsdAe38VJjTB


B. transition of electron from higher to lower electrons orbits in an

atom

C. heating of target

D. transfer of energy in collision of electrons with atoms in the target.

Answer: B

Watch Video Solution

2. The ground state energy of hydrogen atom is –13.6 eV. What are the

kinetic and potential energies of the electron in this state?

A. 0eV

B. 

C. 

D. 

Answer: B

−27.2eV

1eV

2eV

https://dl.doubtnut.com/l/_VsdAe38VJjTB
https://dl.doubtnut.com/l/_dwudY3ufFGms


Watch Video Solution

3. Solid targets of di�erent elements are bombarded by highly energetic

electron beams. The frequency of the characteristic X-rays emitted from

di�erent target varies with atomic number Z as ......

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f ∝ √Z

f ∝ Z2

f ∝ Z − 2

f ∝ Z
3
2

4. Hard X-rays for the study of fractures in bones should have a minimum

wavelength of m. The accelerating voltage for electron in X-ray

machine should be .....

10− 11

https://dl.doubtnut.com/l/_dwudY3ufFGms
https://dl.doubtnut.com/l/_1kO0WFtxpsq6
https://dl.doubtnut.com/l/_8UipCvmpGxXD


A. 

B. 

C. between 60 kv and 70 kv

D. 

Answer: B

Watch Video Solution

< 124.2kV

> 124.2kV

= 100kV

5. What is the energy of He electron in �rst orbit?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

40.8eV

−27.2eV

−54.4eV

−13.6eV

https://dl.doubtnut.com/l/_8UipCvmpGxXD
https://dl.doubtnut.com/l/_7d1ShFvLCGD9


6. What is ratio of Bohr magneton and nuclear magneton ?

A. 

B. 

C. 1

D. 

Answer: A

Watch Video Solution

mp

me

m2
p

m2
e

me

mp

7. The wavelength of  X-rays for lead isotopes 

are , respectively. Then ...

A. 

B. 

C. 

Kα P 208
b

, P 206
b

and P 204
b

λ1, λ2, and λ3

λ2 = √λ1λ3

λ3 = λ1 + λ3

λ2 = λ1λ3

https://dl.doubtnut.com/l/_7d1ShFvLCGD9
https://dl.doubtnut.com/l/_4bYunge6qd1U
https://dl.doubtnut.com/l/_jRvA7jt9r1cn


D. 

Answer: A

Watch Video Solution

λ2 =
λ1

λ3

8. When a stream of electrons collides with a stream of photons in this

collision which of the following is not conserved ?

A. Linear momentum

B. Total energy

C. No. of photons

D. No. of electrons

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_jRvA7jt9r1cn
https://dl.doubtnut.com/l/_glOhY9hRek6M


9. What would be maximum wavelength for Brackett series of hydrogen

spectrum ?

A. 74583 Å

B. 22790 Å

C. 40519 Å

D. 18753 Å

Answer: C

Watch Video Solution

10. The maximum wavelength of Lyman series is ....

A. 

B. 

C. 

D. 

m
4 × 1.097 × 107

3

m
3

4 × 1.097 × 107

m
4

4 × 1.097 × 107

× 1.097 × 107m
3

4

https://dl.doubtnut.com/l/_KjqwuvLrn46W
https://dl.doubtnut.com/l/_m3BGpuv45JMT


Answer: C

Watch Video Solution

11. The series corresponding to minimum wavelength transition in H atom

......

A. Balmer

B. Lyman

C. Paschen

D. Brackett

Answer: B

Watch Video Solution

12. A: Bohr had to postulate that the electrons in stationary orbit around

the nucleus do not radiate. 

https://dl.doubtnut.com/l/_m3BGpuv45JMT
https://dl.doubtnut.com/l/_D0uKXJzqOTud
https://dl.doubtnut.com/l/_GdI6jCkRxwsA


R: According to classical physics all moving electrons radiate.

A. Both assertion and reason are true and the reason is correct

explanation of the assertion.

B. Both assertion and reason are true but reason is not correct

explanation of the assertion.

C. Assertion is true but the reason is false.

D. Both assertion and reason are false

Answer: B

Watch Video Solution

13. A: X-rays can penetrate through the �esh but not through the bones. 

R: The penetrating power of X-ray depends on voltage.

A. Both assertion and reason are true and the reason is correct

explanation of the assertion.

https://dl.doubtnut.com/l/_GdI6jCkRxwsA
https://dl.doubtnut.com/l/_JNM9zBTWVdC3


B. Both assertion and reason are true but reason is not correct

explanation of the assertion.

C. Assertion is true but the reason is false.

D. Both assertion and reason are false

Answer: B

Watch Video Solution

14. A: a-particles with a large angle scattered leads to the discovery of the

nucleus of the atom. R: The central part of the atom is almost

concentrated by positive electric charges

A. Both assertion and reason are true and the reason is correct

explanation of the assertion.

B. Both assertion and reason are true but reason is not correct

explanation of the assertion.

C. Assertion is true but the reason is false.

https://dl.doubtnut.com/l/_JNM9zBTWVdC3
https://dl.doubtnut.com/l/_5rrE4wRDPwn9


D. Both assertion and reason are false

Answer: A

Watch Video Solution

15. A: l amu = 931.48 MeV 

R: The statement follows the  equation.

A. Both assertion and reason are true and the reason is correct

explanation of the assertion.

B. Both assertion and reason are true but reason is not correct

explanation of the assertion.

C. Assertion is true but the reason is false.

D. Both assertion and reason are false

Answer: B

Watch Video Solution

E = mc2

https://dl.doubtnut.com/l/_5rrE4wRDPwn9
https://dl.doubtnut.com/l/_zWaFZJzxPfcD


16. A: Electric force is the reason for electron to remain in a atom. 

R : According to Coulomb's law, the electron in a atom can remain stable

in nucleus only if the centripetal force is equal to its centrifugal force.

A. Both assertion and reason are true and the reason is correct

explanation of the assertion.

B. Both assertion and reason are true but reason is not correct

explanation of the assertion.

C. Assertion is true but the reason is false.

D. Both assertion and reason are false

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_zWaFZJzxPfcD
https://dl.doubtnut.com/l/_p0WIHhbdgh2c


Section D Mcqs Asked In Gujcet Board Exam

17. A: Electromagnetic spectrum has a Balmer series in the visible region. 

R:  where 

A. Both assertion and reason are true and the reason is correct

explanation of the assertion.

B. Both assertion and reason are true but reason is not correct

explanation of the assertion.

C. Assertion is true but the reason is false.

D. Both assertion and reason are false

Answer: A

Watch Video Solution

= R[ − ]
1

λ

1

22

1

n2
n = 3, 4, 5, ...

https://dl.doubtnut.com/l/_p9J7u3rr8MKW


1. The ratio of longest wavelength and the shortest wavelength observed

in the 5 spectral series of emission spectrum of hydrogen is .......

A. 

B. 

C. 25

D. 

Answer: D

Watch Video Solution

4
3

525

376

900

11

2. Which line of the Balmer series has the maximum wavelength ?

A.  line

B.  line

C.  line

D. Last line of the series

Hα

Hβ

Hr

https://dl.doubtnut.com/l/_GIsHLGfEynKE
https://dl.doubtnut.com/l/_XzGqcmPLrflz


Answer: A

View Text Solution

3. As the quantum number increases, the di�erence of energy between

consecutive energy levels .......

A. decreases

B. increases

C. �rst decreases and then increases

D. remain same

Answer: A

Watch Video Solution

4. In Rutherford's -scattering experiment, what will be the correct angle

of scattering for impact parameter

α

https://dl.doubtnut.com/l/_XzGqcmPLrflz
https://dl.doubtnut.com/l/_aE9fU3hJt4bS
https://dl.doubtnut.com/l/_kuzZx1lQFW9q


A. 

B. 

C. 

D. 

Answer: D

View Text Solution

90∘

270∘

0∘

180∘

5. The potential energy of the orbital electron in the ground state of

hydrogen atom is -E What is its kinetic energy ?-

A. 

B. 

C. 2E

D. 4E

Answer: B

E

4

E

2

https://dl.doubtnut.com/l/_kuzZx1lQFW9q
https://dl.doubtnut.com/l/_1vi5HsFIBFII


Watch Video Solution

6. What will the angular momentum in fourth orbit, if L is the angular

momentum of the electron in the second orbit of hydrogen atom?

A. 2L

B. 

C. 

D. 

Answer: A

Watch Video Solution

L
3

2

L
2

3

L

2

7. The ratio of areas of the electron orbits for the �rst excited state and

the ground state for the hydrogen atom is .....

A. 16: 1

https://dl.doubtnut.com/l/_1vi5HsFIBFII
https://dl.doubtnut.com/l/_sR2TJDWlUiVj
https://dl.doubtnut.com/l/_UffG69lmxY2O


B. 

C. 

D. 

Answer: A

Watch Video Solution

2: 1

4: 1

8: 1

8. What is the di�erence of angular momenta of an electron between two

consecutive orbits in hydrogen atom?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

h

π

h

2π

h

2

2π

h

https://dl.doubtnut.com/l/_UffG69lmxY2O
https://dl.doubtnut.com/l/_Ul8xVcKqnBIc


9. The ratio of kinetic energy of the total energy of an electron of a Bohr

orbit of the hydrogen atom is ......

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

−1

+1

−2

+2

10. The potential di�erence applied to an X-ray tube is 5 kV and the

current through it is 3.2 mA. The number of electrons stricking the target

per second is ...... (Take 

A. 

e = 1.6 × 10− 19C)

4 × 1016

https://dl.doubtnut.com/l/_Ul8xVcKqnBIc
https://dl.doubtnut.com/l/_k3fgFVhz1cCT
https://dl.doubtnut.com/l/_qEj6gDJUo50b


B. 

C. 

D. 

Answer: B

Watch Video Solution

2 × 1016

1.6 × 1016

2 × 10− 6

11. For an electron in the second orbit of Bohr's hydrogen atom, the

moment of linear momentum is ......

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2h
π

h

π

nπ

2πh

https://dl.doubtnut.com/l/_qEj6gDJUo50b
https://dl.doubtnut.com/l/_XQMxSPz8dsfU


12. of the following transitions in the hydrogen atom, the one which gives

an emission line of the highest frequency?

A. n = 3 to n = 10

B. n = 10 to n = 3

C. n = 1 to n = 2

D. n = 2 to n = 1

Answer: D

Watch Video Solution

13. The relation between principle quantum number (n) and orbital radius

(r) in Bohr atomic model is .....

A. 

B. 

r ∝ n2

r ∝
1

n2

https://dl.doubtnut.com/l/_XQMxSPz8dsfU
https://dl.doubtnut.com/l/_Vjf3Xga9HruX
https://dl.doubtnut.com/l/_HObf97VtxUFL


C. 

D. 

Answer: A

Watch Video Solution

r ∝
1

n

r ∝ n

14. The total energy of an electron in second excited state is - 2E. What is

potential energy with proper sign in this state?

A. 

B. 

C. 4E

D. 

Answer: B

Watch Video Solution

−2E

−4E

−E

https://dl.doubtnut.com/l/_HObf97VtxUFL
https://dl.doubtnut.com/l/_IpouyuCPcAsM
https://dl.doubtnut.com/l/_vC43hY6JdbQp


15. The atom of hydrogen absorbs 12.75 eV of energy in ground state.

Then what will be the change in orbital angular momentum of the

electron in it.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

h

2π

h

π

2h
π

3h
2π

16. Find out the atomic number of the element which gives X-ray of

minimum wavelength 0.252 nm of K series 

A. 2

B. 200

(R = 1.09737 × 107m− 1)

https://dl.doubtnut.com/l/_vC43hY6JdbQp
https://dl.doubtnut.com/l/_XWusLOIzphBo


C. 20

D. 2000

Answer: C

Watch Video Solution

17. The minimum wavelength of the X-rays produced by electrons

accelerated through a potential di�erence of V volt is directly

proportional to ......

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1

V

√V

1

√V

V 2

https://dl.doubtnut.com/l/_XWusLOIzphBo
https://dl.doubtnut.com/l/_gxLINeI2Xyjk


18. Write range of wave length of X - rays.

A. 0.001 nm to 1 nm

B.  to 

C.  to 

D.  to 1 cm

Answer: A

Watch Video Solution

0.001μ 1μm

0.001Å 1Å

0.001cm

19. If ,  and  are the wavelength of the numbers of the Lyman and

Paschen seri respectively. Then .....

A. 

B. 

C. 

λ1 λ2

λ1 : λ2 =

1: 3

7: 50

1: 30

https://dl.doubtnut.com/l/_gxLINeI2Xyjk
https://dl.doubtnut.com/l/_LooR0zF2lOQ1
https://dl.doubtnut.com/l/_LfGMHgP8XG9X


D. 

Answer: D

Watch Video Solution

7: 108

20. Number of spectral line of hydrogen atom is

A. 6

B. 15

C. 8

D. 

Answer: D

View Text Solution

∞

https://dl.doubtnut.com/l/_LfGMHgP8XG9X
https://dl.doubtnut.com/l/_rNROyfGk3vwx


21. The distance of the closest approach of an - particle �red at a

nucleus with kinetic energy K is . The distance of the closest approach

when the -particle is �re at the same nucleus with kinetic energy 2K will

be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

α

r0

α

r0

2

r0

4

4r0

2r0

22. An -particle of energy 5 MeV is moving forward for a head on

collision. The distance of closest approach from the nucleus of atomic

numbe Z=50 is ... ,

α

× 10− 14m(k = 9 × 109SI, c = 1.6 × 10− 19C)

https://dl.doubtnut.com/l/_9v4tOETZ3Ec6
https://dl.doubtnut.com/l/_WiUgJSa6pQHh


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

0.72

2.88

1.44

5.76

23. Hydrogen atom is excited from ground state to another state with

principle quantum number equal to 4. Then the number of spectral lines

in the emission spectra will be ......

A. 5

B. 6

C. 3

D. 2

https://dl.doubtnut.com/l/_WiUgJSa6pQHh
https://dl.doubtnut.com/l/_TNU007Rmlc1H


Answer: B

Watch Video Solution

24. The total energy of an electron in the �rst excited state of H atom is -

3.4 eV, then its potential energy in this state is ...eV.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

+3.4

−3.4

−6.8

+6.8

25. The ionization potential of hydrogenic ions P and Q are 

respectively. If  then radii ......

VP and VQ

VQ < VP

https://dl.doubtnut.com/l/_TNU007Rmlc1H
https://dl.doubtnut.com/l/_m5DGZ5mrXId5
https://dl.doubtnut.com/l/_7HJVsNgMV5B8


A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

rP > rQ

rP < rQ

rP = rQ

26. Wavelength of characteristic X-ray depends on which property of

target ...

A. A

B. Z

C. melting point

D. all of these

Answer: B

https://dl.doubtnut.com/l/_7HJVsNgMV5B8
https://dl.doubtnut.com/l/_Og07PgCHxmhX


View Text Solution

27. The energy of the fast neutron released in the nuclear �ssion process

is almost?

A. 2MeV

B. 2 KeV

C. 10 MeV

D. 20 MeV

Answer: A

View Text Solution

28. In X-ray tube the potential di�erence between the anode and the

cathode is 20 kV and the current �owing is 1.6 mA. The number of

electrons striking the anode in 1s is ..... (Take e = 1.6 × 10− 19C)

https://dl.doubtnut.com/l/_Og07PgCHxmhX
https://dl.doubtnut.com/l/_Mas6uVgWiDEF
https://dl.doubtnut.com/l/_czXrQ8QTr0he


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1014

1.25 × 1016

1016

6.25 × 1018

29. If the kinetic energy of an electron in a hydrogen is  then its

potential energy is.....

A. 

B. 

C. 

D. 

Answer: B

e2

8πε0r

e2

4πε0r

−
e2

4πε0r

e2

8πε0r

−
e2

8πε0r

https://dl.doubtnut.com/l/_czXrQ8QTr0he
https://dl.doubtnut.com/l/_0I1E4lxPQNNh


Watch Video Solution

30. The wavelength of the �rst spectral line of the Lyman series is  then

the wavelength of the �rst spectral line of the Paschen series is .........

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

λ

λ

108

7

27
5

7
108

5

7

31. is found experimentally that 13.6 eV energy is required to separate a

hydrogen atom into a proton and an electron. Compute the orbital radius

and the velocity of the electron in a hydrogen atom.

https://dl.doubtnut.com/l/_0I1E4lxPQNNh
https://dl.doubtnut.com/l/_nVBzqYLo8Iwx
https://dl.doubtnut.com/l/_7J7saGcAp4DL


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

10.6 × 10− 11m

5.3 × 10− 11m

2.65 × 10− 11m

1.33 × 10− 11m

32. To excite the hydrogen atom from its ground state to second excited

state…. eV energy is required.

A. 

B. 

C. 

D. 

Answer: B

3.4

12.09

1.51

13.6

https://dl.doubtnut.com/l/_7J7saGcAp4DL
https://dl.doubtnut.com/l/_SyxJuTIe0TDS


Watch Video Solution

33. What is the shortest wavelength present in the Paschen series of

spectral lines?

A. 6563 Å

B. 820 nm

C. 911 nm

D. 656 nm

Answer: B

Watch Video Solution

34. In case of head on collision, when the impact parameter is minimum 

=…………. Rad

A. 

θ

π

2

https://dl.doubtnut.com/l/_SyxJuTIe0TDS
https://dl.doubtnut.com/l/_ed9WWyvhyZ7H
https://dl.doubtnut.com/l/_yV5IfGNSxqI9


B. 0

C. 

D. 

Answer: D

Watch Video Solution

π

4

π

https://dl.doubtnut.com/l/_yV5IfGNSxqI9

