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BOOKS - CENGAGE PHYSICS (ENGLISH)

ATOMIC PHYSICS

Illustration

1. An electron in a hydrogen atom makes a trsnsition

 where  and  are principal quantum

numbers of the two states. Assume the Bohr model to

be valid. The time period of the electron in the initial

n1 → n2 n1 n2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_jhX8peYz320D


state is eight times that in the �nal state. The possible

values of  and  are

Watch Video Solution

n1 n2

2. How many time does the electron go round the �rst

bohr orbit of hydrogen atoms in ?

Watch Video Solution

1s

3. What is the angular momentem of an electron in

Bohr's hydrogen atom whose energy is ?

Watch Video Solution

−3.5eV

https://dl.doubtnut.com/l/_jhX8peYz320D
https://dl.doubtnut.com/l/_2y8ncdYJNSzf
https://dl.doubtnut.com/l/_obLkg239IQy8
https://dl.doubtnut.com/l/_w6whr96P169v


4. If the average life time of an excited state of

hydrogen is of the order of , estimate how many

rotations an electron makes when it is in the state

 and before it su�ers a transition to state

?

Watch Video Solution

10− 8s

n = 2

n = 1(Bohrradiusa0 = 5.3 × 10− 11m)

5. Consider energy level diagram of a hydrogen

atom.How will the kinetc energy and potential energy of

electron moves from a lower level to a higher level?

Watch Video Solution

https://dl.doubtnut.com/l/_w6whr96P169v
https://dl.doubtnut.com/l/_rh4hYhvMREcN
https://dl.doubtnut.com/l/_6gLrhfiX8itT


6. Soppose potential energy between electronand

proton at seperation  is given by 

is a constant. For such a hypothetical hydrogen atom ,

calculate the radins of nth Bohr and its energy level

Watch Video Solution

r U = k log r, wherek

7. Determine the minimum wavelength of a photon the

can cause ionization of He ^(+) ion.

Watch Video Solution

8. Find the quantum number  corresponding to the

excited state of He^(+) ion if on transition to the

n

https://dl.doubtnut.com/l/_6gLrhfiX8itT
https://dl.doubtnut.com/l/_3og9nNLljHLz
https://dl.doubtnut.com/l/_AlmNNLhp6DrC


ground state that ion emits two photons in succession

with wavelengths state that ion emits two photons in

succession with wavelengths

Watch Video Solution

1026.7 and 304Å. (R = 1.096 × 107m _ 1

9. A gas of hydrogen like atoms can absorb radiation of

68 eV. Consequently, the atom emits radiations of only

three di�erent wavelengths. All the wavelengths are

equal or smaller than that of the absorbed photon. 

(a) Determine the initial state of the gas atoms. 

(b) Identify the gas atoms. (c ) �nd the minimum

wavelength of the emitted radiations. 

https://dl.doubtnut.com/l/_AlmNNLhp6DrC
https://dl.doubtnut.com/l/_uSat7zuulgCm


(d) Find the ionization energy and the respective

wavelength for the gas atoms.

Watch Video Solution

10. Find the ratio of ionization energy of bohr 's

hydrogen atom doubly liothium ion 

Watch Video Solution

(Li2)

11. The Bohr moden does not apply when more than one

electron orbit the nucleues because it does not account

for the electrostatic force that the electron exert on

one another.For instance , an electrically neutral lithium

https://dl.doubtnut.com/l/_uSat7zuulgCm
https://dl.doubtnut.com/l/_MlMIItPWoseI
https://dl.doubtnut.com/l/_8Z8e7YmapUq0


atom  contains three electrons in orbit around a

nucleus that includes three protons , and

Bohr's model can be used for the doubly charged

positive ion of lithium  that results when

two electrons are removed from the neutral atom,

leaving only one electron to orbit the nucleus . Obtain

the ionization energy that is needed to remove the

remaining electron from 

Watch Video Solution

(Li)

(Z = 3)

(Li2 ^ ( + ))

(Li2 ^ ( + ))

12. The energy levels of a hypothetical one electron

atom are given by   

where n = 1,2,3,…. (a) Compute the four lowest energy

levels and construct the energy level diagram.

En = − eV
18.0

n2

https://dl.doubtnut.com/l/_8Z8e7YmapUq0
https://dl.doubtnut.com/l/_mj3JXiVwVbaj


(b) What is the �rst excitation potential 

(c ) What wavelength (Å) can be emitted when these

atoms in the ground state are bombarded by 

electrons that have been accelerated through a

potential di�erence of 16.2 V? 

(d) If these atoms are in the ground state, can they

absorb radiation having a wavelength of 2000 Å ?

(e) what is the photoelectric threshold wavelength of

this atom?

Watch Video Solution

13. A doubly ionized lithium atom is hydrogen like with

atomic number 3. Find the wavelength of the radiation

required to excite the electron in  from the �rstLi+ +

https://dl.doubtnut.com/l/_mj3JXiVwVbaj
https://dl.doubtnut.com/l/_f0ojRAhMNlvw


to the third Bohr orbit (ionization energy of the

hydrogen atom equals 13.6 eV).

Watch Video Solution

14. A single electron orbit around a stationary nucleus

of charge  where Z is a constant and e is the

magnitude of the electronic charge. It requires

to excite the electron from the second bohr orbit to the

third bohr orbit. Find 

(i) The value of Z

(ii) The energy required by nucleus to excite the

electron from the third to the fourth bohr orbit 

(iii) The wavelength of the electronmagnetic radiation

required to remove the electron from the �rst bohr

+Ze

47.2eV

https://dl.doubtnut.com/l/_f0ojRAhMNlvw
https://dl.doubtnut.com/l/_ZqB2b4TZMTvp


orbit to inlinity 

(iv) The energy potential energy potential energy and

the angular momentum of the electron in the �rst bohr

orbit 

(v) The radius of the �rst bohr orbit (The ionization

energy of hydrogen atom  bohr radius 

 velocity of light 

 planks 's constant 

jules - sec )

Watch Video Solution

= 13.6eV

= 5.3 × 10− 11matre

= 3 × 108m/sec = 6.6 × 10− 34

15. In atension of state  from a state of excitation

energy given is , hydrogen atom emits a

n

10.19eV

https://dl.doubtnut.com/l/_ZqB2b4TZMTvp
https://dl.doubtnut.com/l/_6RBJjPW7p26f


photon with wavelength  . Determine the binding

energy of the initial state.

Watch Video Solution

4890Å

16. The �rst excitation potential of a hypothetical

hydrogen- like atom is . Find the third excitation

potential of the atom.

Watch Video Solution

15V

17. The energy level excitation potential of a hydrogen -

like atom is shown in Figure 

https://dl.doubtnut.com/l/_6RBJjPW7p26f
https://dl.doubtnut.com/l/_rvphJrN5pWFO
https://dl.doubtnut.com/l/_w54SVKAJJmIc


  

a Find the value of   

b If initially the atom is in the ground state ,then 

(i) determine its excitation potential, and 

m (ii) determine its ionization potential. 

c Can it absorbe a photom of ?  

d Can it absorbe a photom of ?  

e Calculate the radius of its �rst Bohr orbit. 

f Calculate the kinectic and potential energy of an

electron in the �rst orbit.

Watch Video Solution

Z

42eV

56eV

https://dl.doubtnut.com/l/_w54SVKAJJmIc


18. Brackett series of lines are producted when electrons

excited t high energy level make transitions to the

 level.  

a Determine the longest wavelength in this series. 

b Determine the wavelength that corresponds to the

transition from .

Watch Video Solution

n = 4

nf = 6 → ni = 4

19. Electrons of energy  can excite hydrogen

atoms . To which orbit is the electron in the hydrogen

atom raisd and what are the wavelengths of the

12.09eV

https://dl.doubtnut.com/l/_w54SVKAJJmIc
https://dl.doubtnut.com/l/_Cg2rImyRTOrp
https://dl.doubtnut.com/l/_uv7zhBii6KiN


radiations emitted as it dropes back to the ground

state?

Watch Video Solution

20. A hydrogen atom is in the third excited state. It

make a transition to a di�erent state and a photon is

either obsorbed or emitted. Determine the quantum

number  of the �nal state and the energy energy of

the photon If it is 

a emitted with the shortest possible wavelength. 

b emitted with the longest possible wavelength and 

c absorbed with the longest possible wavelength.

Watch Video Solution

n

https://dl.doubtnut.com/l/_uv7zhBii6KiN
https://dl.doubtnut.com/l/_es7Wnsr5wvim


21. The Bamber series for the hydrogen atom

corresponds to electron that terminal in the state of

quantum number .  

a Find the longest wavelength photon emitted and

determine its energy. 

b Find the shortest wavelength photon emitted in the

balmer series.

Watch Video Solution

n = 2

22. How many di�erent wavelengths may be observed in

the spectrum from a hydrogen sample if the atoms

excited to states with principal quantum number n?

Watch Video Solution

https://dl.doubtnut.com/l/_JgvegQamfDE5
https://dl.doubtnut.com/l/_GJmTb3VY3wx0


23. A positronium "atom" is a system that consists of a

positron and an electron that orbit each other. Campare

the wavelengths of the spectral lines of positronium

with those of ordinary hydrogen.

Watch Video Solution

24. A  is an unstable elementary particle whose

mass is  and whose charge is  or . A

negative muon  can be captured by a nucleus to

form a muonic atom.

(a) A proton captures a . Find the radius of the �rst

μon

207me either+ e −e

(μ − 1)

μ−

https://dl.doubtnut.com/l/_GJmTb3VY3wx0
https://dl.doubtnut.com/l/_z172AQeVFliD
https://dl.doubtnut.com/l/_QOsOAQyHMdBz


Bohr orbit of this atom. 

(b) Find the ionization energy of the atom.

Watch Video Solution

25. A particle known as mu meson has a charge equal to

that of no electron and mass times the mass of the

electron B moves in a circular orbit around a nucleus of

charge  Take the mass of the nucleus to be in�nite

Assuming that the bohr's model is applicable to this

system (a)drive an expression for the radius of the nth

Bohr orbit (b) �nd the value of a for which the radius of

the orbit it appropriately the same as that at the �rst

bohr for a hydrogen atom (c) �nd the wavelength of the

208

+3e

https://dl.doubtnut.com/l/_QOsOAQyHMdBz
https://dl.doubtnut.com/l/_1GuqI2gGM5S1


radiation emitted when the u - mean jump from the

orbit to the �rst orbit

Watch Video Solution

26. A neutron which is going to collde head on to a

stationary  atom has intial kinetic energy of .

Discuss di�erent possibilites of collsion.

Watch Video Solution

H 24.5eV

27. In the �gure , what type of collision can be possible ,

if `K = 14 eV, 20.4 eV,22 eV, 24.18 eV,(elastic // inelastic //

https://dl.doubtnut.com/l/_1GuqI2gGM5S1
https://dl.doubtnut.com/l/_GydtoUXNhHnW
https://dl.doubtnut.com/l/_5f1SaIxPEE5x


perfectly inelastic). 

Watch Video Solution

28. A  ion is at rest and is in ground state. A

necutron with intial kinetic energy  collides heads on

with the  ion. Find minimum value of  so that

there can be an inelastic collision between these two

particals. 

Watch Video Solution

He+

K

He+ K

https://dl.doubtnut.com/l/_5f1SaIxPEE5x
https://dl.doubtnut.com/l/_6wHDB0i2sDeB


29. In the previous question , �nd minimum value of 

so that all types of collisions are piossible.

Watch Video Solution

K

30. A  ion is at rest and is in ground state. A

necutron with intial kinetic energy  collides heads on

with the  ion. Find minimum value of  so that

there can be an inelastic collision between these two

particals. 

He+

K

He+ K

https://dl.doubtnut.com/l/_6wHDB0i2sDeB
https://dl.doubtnut.com/l/_FWA8ziiPoWXP
https://dl.doubtnut.com/l/_I7dv8WoV4zGM


Watch Video Solution

31. A moving hydrogen atom makes a head on collision

with a stationary hydrogen atom. Befor collision both

atoms are in in ground state and after collision they

move together. The minimum value of the kinetic energy

of the moving hydrogen atom, such that one of the

atoms reaches one of the excitation state is

Watch Video Solution

32. A neutron with an energy of  collides

elastically with proton and is retarded. Assuming that

upon each collision the neutron is de�ected by , �nd

4.6MeV

45∘

https://dl.doubtnut.com/l/_I7dv8WoV4zGM
https://dl.doubtnut.com/l/_uoFy4k8VZQ14
https://dl.doubtnut.com/l/_AqzDTsq3Ys1s


the number of collisions which will reduce its energy to

.

Watch Video Solution

0.23eV

33. Explain why nearly all  atoms are in the ground

state at room temperature and hence emit no light.

Watch Video Solution

H

34. Consider a hydrogen-like atom whose energy in nth

excited state is given by 

  

When this excited makes a transition from excited state

En = −
13.6Z2

n2

https://dl.doubtnut.com/l/_AqzDTsq3Ys1s
https://dl.doubtnut.com/l/_giFermQR5qIu
https://dl.doubtnut.com/l/_LwkgDfqQygjS


to ground state , most energetic photons have energy 

. and least energetic photons have

energy 

  

Find the atomic number of atom and the initial state or

excitation.

Watch Video Solution

Emax = 52.224eV

Emin = 1.224eV

35. A gas of identical hydrogen-like atoms has some

atoms in the lowest in lower (ground) energy level 

and some atoms in a partical upper (excited) energy

level  and there are no atoms in any other energy

level.The atoms of the gas make transition to higher

energy level by absorbing monochromatic light of

A

B

https://dl.doubtnut.com/l/_LwkgDfqQygjS
https://dl.doubtnut.com/l/_aW5lIMAlp0yX


photon energy .  

Subsequenty , the atom emit radiation of only six

di�erent photon energies. Some of the emitted

photons have energy  some have energy more ,

and some have less than .  

a Find the principal quantum number of the intially

excited level  

b Find the ionization energy for the gas atoms. 

c Find the maximum and the minimum energies of the

emitted photons.

Watch Video Solution

2.7eV

2.7eV

2.7eV

B

36. A hydrogen like atom (atomic number Z) is in a

higher excited state of quantum number n. The excited

https://dl.doubtnut.com/l/_aW5lIMAlp0yX
https://dl.doubtnut.com/l/_iwlpbuhIUcRF


atom can make a transition to the �rst excited state by

successively emitting two photons of energy 10.2 eV and

17.0 eV, respectively. Alternatively, the atom from the

same excited state can make a transition to the second

excited state by successively emitting two photons of

energies 4.25 eV and 5.95 eV, respectively Determine the

values of n and Z. (lonization energy of H-atom = 13.6 eV)

Watch Video Solution

37. Electrons in hydrogen like atoms (Z = 3) make

transitions form the �fth to the fourth orbit and from

the fourth to the third orbit. The resulting radiations

are incident normally on a metal plate and eject

photoelectrons. The stopping potential for the metal

https://dl.doubtnut.com/l/_iwlpbuhIUcRF
https://dl.doubtnut.com/l/_xrYKhcKsqE1L


and the stopping potential for the photoelectrons

ejected by the longer wavelength.

Watch Video Solution

38. The radiation emitted when an electron jumps from

 to  orbit of hydrogen atom falls on a metal

to produce photoelectrons. The electrons emitted from

the metal surface with maximum kinetic energy are

made to move perpendicular to a magnetic �eld of 

T is a radius of . Find:  

A. the kinetic energy of the electrons, 

B. work function of metal, and 

C. wavelength of radiation. 

(Planck's constant )

n = 3 n = 2

1

320

10− 3m

h = 6.62 × 10− 32J − s

https://dl.doubtnut.com/l/_xrYKhcKsqE1L
https://dl.doubtnut.com/l/_KSN73OXYRLCP


Watch Video Solution

39. An X-ray tube operates at 20 kV. A particular electron

loses 5% of its kinetic energy to emit an X-ray photon at

the �rst collision. Find the wavelength corresponding to

this photon.

Watch Video Solution

40. An X-ray tube operates at . Find the maximum

speed of the electron strinking the anode , given the

charge of electron is  coulomb and mass of

electron is .

Watch Video Solution

20kV

1.6 × 10− 19

9 × 10− 31kg

https://dl.doubtnut.com/l/_KSN73OXYRLCP
https://dl.doubtnut.com/l/_KpSYgTuRlGk7
https://dl.doubtnut.com/l/_ei0fdwwR5LsE


Watch Video Solution

41. A voltage applied to an X-ray tube being increased

 times, the short wave limit of an x-ray

continuous spectrum shifts by pm  Find the

initial voltage applied to the tube.

Watch Video Solution

η = 1.5

Δλ = 26 .

https://dl.doubtnut.com/l/_ei0fdwwR5LsE
https://dl.doubtnut.com/l/_zxl98rbt54O7


42. In �gure �nd which is   

Watch Video Solution

Ka and Kβ

https://dl.doubtnut.com/l/_HfIz3XMaQhle


43. In �gure �nd which is   

Watch Video Solution

Ka and Lα '

44. The  X-ray emission line of tungsten occurs at 

. The energy di�erence between 

level in this atom is about

Watch Video Solution

Kα

λ = 0.02nm K and L

https://dl.doubtnut.com/l/_MVRg5NXnqNZP
https://dl.doubtnut.com/l/_8Exu9e3cC4Ig


45. When  Å X-ray strike a material , the

photoelectron from the  shell are observed to move

in a circle of radius  in a magnetic �eld of

 tesle acting perpendicular to direct of

emission of photoelectron . What is the binding elergy

of  electron?

Watch Video Solution

0.50

K

2.3nm

2 × 10− 2

k − shell

46. If the  radiation of  has a

wevelength of , calculate wevelength of the

corresponding radiation of

 assuming b = 1.

Kα Mo(Z = 42)

0.71Å

Cu, i. e. , kαf or Cu(Z = 29)

https://dl.doubtnut.com/l/_8Exu9e3cC4Ig
https://dl.doubtnut.com/l/_6cCb3zhkL0WF
https://dl.doubtnut.com/l/_i7CCkr2lrdb6


Watch Video Solution

47. Compare   

Watch Video Solution

Z1 and Z2

48. A cobalt target  is bomberded with

electron and the wavelength of its characteristic

(Z = 27)

https://dl.doubtnut.com/l/_i7CCkr2lrdb6
https://dl.doubtnut.com/l/_97Qk513xZefZ
https://dl.doubtnut.com/l/_xk6AoROam4sh


spectrum are measured . A second , fainter

characcteristic spectrum is also found because of an

impurity in the target. The wevelength of the  lines

are 178.9 pm (cobalt) and  (impurity). What is

the impurity?

Watch Video Solution

Kα

143.5 ±

49. An X-ray tube with a copper target is found to be

emiting lines other than those due to copper. The 

line of coper is known to have a wavelength 

and the other two  lines observed have wavelengths 

 Identify the impurities.

Watch Video Solution

Kα

1.5405Å

Kα

0.7090Å and 1.6578Å

https://dl.doubtnut.com/l/_xk6AoROam4sh
https://dl.doubtnut.com/l/_din69oRciuIx


Solved Examples

50. The -absorption edge of an unknown element is 

  

a. Identify the element. 

b. Find the average wavelength of the 

lines. 

c. 

If a  electron strikes the target of this element ,

what is the minimum wavelength of the x-ray emitted?

Watch Video Solution

K

0.171Å

Kα, Kα, Kβ, Kγ

100eV

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


1. Ultraviolet light of wavelength  and  when

allowed to fall on hydrogen atoms in their ground

states is found to liberate electrons with kinetic

energies  and , respectively. Find the value

of Planck's constant.

Watch Video Solution

800A 700A

1.8eV 4.0eV

2. A single electron orbit around a stationary nucleus of

charge  where Z is a constant and e is the

magnitude of the electronic charge. It requires

to excite the electron from the second bohr orbit to the

third bohr orbit. Find 

(i) The value of Z

+Ze

47.2eV

https://dl.doubtnut.com/l/_P2DkNHwBKehs
https://dl.doubtnut.com/l/_34Bgn48MzNBw


(ii) The energy required by nucleus to excite the

electron from the third to the fourth bohr orbit 

(iii) The wavelength of the electronmagnetic radiation

required to remove the electron from the �rst bohr

orbit to inlinity 

(iv) The energy potential energy potential energy and

the angular momentum of the electron in the �rst bohr

orbit 

(v) The radius of the �rst bohr orbit (The ionization

energy of hydrogen atom  bohr radius 

 velocity of light 

 planks 's constant 

jules - sec )

Watch Video Solution

= 13.6eV

= 5.3 × 10− 11matre

= 3 × 108m/sec = 6.6 × 10− 34

https://dl.doubtnut.com/l/_34Bgn48MzNBw


3. The ionization energy of a hydrogen like bohr atom is

 Rydbergs (i) What is the wavelength of the radiation

emitted when the electron jumps from the �rst excited

state to the ground state ?(ii) what is the radius of the

orbit for this atom ?

Watch Video Solution

4

4. (a)Find the wavelength of the radiation required to

excited the electron is  from the �rst to the third

Bohr orbit (b) How many spectral lines are obseved in

the emission spactrum of the above excited system?

Watch Video Solution

Li+ +

https://dl.doubtnut.com/l/_jwqhVwIKLWH5
https://dl.doubtnut.com/l/_tSrG7CQPZNlM


5. The energy of an electron in an excited hydrogen

atom is . Calculate the angular momentum .

Given : Rydbrg's . Plank's

constant , speed of light`c =

3 xx 10^(8) m s^(-1).

Watch Video Solution

−3.4eV

R = 1.09737 × 10− 7m− 1

h = 6.626176 × 10− 34J − s

6. Light of wavlength of  falls on an aluminimum

surface. In aluminium,  are required to remove an

electron from its surface. What is the kinetic energy, in

electron volt, of (a) the fastest, and (b) the slowest

emitted photo-electrons. © What is the stopping

2000A

4.2eV

https://dl.doubtnut.com/l/_hzA7SrRjerPz
https://dl.doubtnut.com/l/_E3cDqfJVOZ8q


potential? (Planck's constant , and

speed of light 

Watch Video Solution

h = 6.6 × 10− 34Js

c = 3 × 108ms− 1)

7. Find the frequency of light which ejects electrons

from a metal surface. Fully stopped by a retarding

potential of , the photoelectric e�ect begins in this

metal at a frequency of . Find the work

function for this metal. (Given ).

Watch Video Solution

3V

6 × 1014Hz

h = 6.63 × 10− 34Js

https://dl.doubtnut.com/l/_E3cDqfJVOZ8q
https://dl.doubtnut.com/l/_CYtX88bM3jnQ


8. A 40 W ultraviolet light source of wavelength .

Illuminates a magnesium (mg) surface placed 2 m away.

Determine the number of photons emitted from the

surface per second and the number incident on unit

area of Mg surface per second . The photoelectric work

function for Mg is . Calculate the kinetic energy

of the fastest electrons ejected from the surface.

Determine the maximum wavelength for which the

photoelectric e�ects can be observed with Mg surface.

Watch Video Solution

2480A

3.68eV

9. Hydrogen atom is ground state is excited by mean of

monochromatic radiation of wavelength  How975Å

https://dl.doubtnut.com/l/_3LYUc2OoAHj8
https://dl.doubtnut.com/l/_zTzCmaWTKzIG


many di�erent lines are possible in the resulting

spectrum ? Calculate the longest wavelength for

hydrogen atom as ionization energy is

Watch Video Solution

13.6eV

10. A gas of identical hydrogen-like atoms has some

atoms in the lowest in lower (ground) energy level 

and some atoms in a partical upper (excited) energy

level  and there are no atoms in any other energy

level.The atoms of the gas make transition to higher

energy level by absorbing monochromatic light of

photon energy .  

Subsequenty , the atom emit radiation of only six

di�erent photon energies. Some of the emitted

A

B

2.7eV

https://dl.doubtnut.com/l/_zTzCmaWTKzIG
https://dl.doubtnut.com/l/_SGJAMkuuVVeY


photons have energy  some have energy more ,

and some have less than .  

a Find the principal quantum number of the intially

excited level  

b Find the ionization energy for the gas atoms. 

c Find the maximum and the minimum energies of the

emitted photons.

Watch Video Solution

2.7eV

2.7eV

B

11. The wavelength of the characteristic X - ray  line

emitted by a hydrogens like element is  . The

wavelength of the  line emitted by the same element

will be …..

Watch Video Solution

kα

0.32λ

Kβ

https://dl.doubtnut.com/l/_SGJAMkuuVVeY
https://dl.doubtnut.com/l/_FuHT17UhEcji


Watch Video Solution

12. Light form a dicharge tube containing hydrogen

atoms falls on the surface of a piece of sodium. The

kinetic energy of the fastest photoelectrons emitted

from sodium is 0.73 eV. The work function for sodium is

1.82 eV. Find (a) the energy of the photons causing the

photoelectrons emission. 

(b) the quantum numbers of the two levels involved in

the emission of these photons. 

(c ) the change in the angular momentum of the

electron in the hydrogen atom, in the above transition,

and 

(d) the recoil speed of the emitting atom assuming it to

https://dl.doubtnut.com/l/_FuHT17UhEcji
https://dl.doubtnut.com/l/_E1njcwwamT8I


be at rest before the transition. (lonization potential of

hydrogen is 13.6 eV.)

Watch Video Solution

13. Two hydrogen-like atoms  and  are of di�erent

masses and each atom contains equal numbers of

protons and neutrons. The di�erence in the energies

between the �rst Balmer lines emitted by  , is 

. When atom atoms  moving with the

same velocity , strike a heavy target , they rebound with

the same velocity in the process, atom  imparts twice

the momentum to the target than that  imparts.

Identify the atom .

Watch Video Solution

A B

A and B

5.667eV A and B

B

A

A and B

https://dl.doubtnut.com/l/_E1njcwwamT8I
https://dl.doubtnut.com/l/_gaU6rPc6fsrj


Watch Video Solution

14. a. A stopping potential of  is required to stop

the emission of photoelectrons from the surface of a

metal by light of eavelength . For light of

wavelength , the stopping potential is .

Find the value of Planck's constant. [1 electrons volt (eV)

  

b. At stopping potential, if the wavelength of the

incident light is kept �xed at , but the intensity of

light increases two times, will photoelectric current be

botained ? Give reasons for your answer.

Watch Video Solution

0.82V

4000A

3000A 1.85V

= 1.6 × 10− 19J]

4000A

https://dl.doubtnut.com/l/_gaU6rPc6fsrj
https://dl.doubtnut.com/l/_SS3HhJZreOwl
https://dl.doubtnut.com/l/_4aDBNB6sHRQe


15. An electron in the ground state of hydrogen atom is

revolving in anticlock-wise direction in a circular orbit of

radius . 

(i) Obtain an experssion for the orbital magnetic dipole

moment of the electron. 

(ii) The atom is placed in a uniform magnetic induction

 such that the plane - normal of the electron - orbit

makes an angle of  with the magnetic induction .

Find the torque experienced by the orbiting electron. 

Watch Video Solution

R

→
B

30∘

https://dl.doubtnut.com/l/_4aDBNB6sHRQe


Watch Video Solution

16. The radiation emitted when an electron jumps from

 to  orbit of hydrogen atom falls on a metal

to produce photoelectrons. The electrons emitted from

the metal surface with maximum kinetic energy are

made to move perpendicular to a magnetic �eld of 

T is a radius of . Find:  

A. the kinetic energy of the electrons, 

B. work function of metal, and 

C. wavelength of radiation. 

(Planck's constant )

Watch Video Solution

n = 3 n = 2

1

320

10− 3m

h = 6.62 × 10− 32J − s

https://dl.doubtnut.com/l/_4aDBNB6sHRQe
https://dl.doubtnut.com/l/_XmEAiX8JUu0r
https://dl.doubtnut.com/l/_8mgaW4NUEQ2e


17. An electron, in a hydrogen like atom , is in excited

state. It has a total energy of -3.4 eV, �nd the de-Broglie

wavelength of the electron.

Watch Video Solution

18. Assume that the de-Broglie were associated with an

electron can form a standing wave between the atoms

arranged in a one dimensional array with nodes at each

of the atomic sites. It is found that one such standing

wave is formed if the distance d between the atoms of

the array is . A similar standing wave is again formed

if d is increased to  but not for any intermediate

value of d. Find the energy of the electron in eV and the

2Å

2.5Å

https://dl.doubtnut.com/l/_8mgaW4NUEQ2e
https://dl.doubtnut.com/l/_XxhIXMi2Q5io


least value of d for which the standing wave of the type

described above can form.

Watch Video Solution

19. A gas of hydrogen like ions is prepared in such a way

that ions are only in the ground state and the �rst

excited state. A monochromatic light of wavelength 1216

Å is absorbed by the ions. The ions are lifted to higher

excited states and emit radiations of six wavelengths.

Find the principal quantum number of the �nal excited

state.

Watch Video Solution

https://dl.doubtnut.com/l/_XxhIXMi2Q5io
https://dl.doubtnut.com/l/_e23sFnPUqz0i
https://dl.doubtnut.com/l/_8vy5M6XIlzzM


20. Photoelectrons are emitted when  radiation

is incident on a surface of work - function 1.9 eV. These

photoelectrons pass through a region containing -

particles. A maximum energy electron combines with an

 -particle to from a  ion, emitting a single photon

in this process.  ions thus formed are in their

fourth excited state. Find the energies in eV of the

photons lying in the 2 to 4 eV range, that are likely to

be emitted during and after the combination.

Watch Video Solution

400nm

α

α He+

He+

[Take, h = 4.14 × 10− 15eV − s]

https://dl.doubtnut.com/l/_8vy5M6XIlzzM


21. When a beam of 10.6 eV photons of intensity 2.0

 falls on a platinum surface of area 

 and photons eject photoelectrons. Find

the number of photoelectrons emitted per second

Watch Video Solution

W /m2

1.0 × 10− 4m2

22. An electron in hydrogen-like atom makes a transition

from nth orbit or emits radiation corresponding to

Lyman series. If de Broglie wavelength of electron in nth

orbit is equal to the wavelength of rediation emitted ,

�nd the value of  . The atomic number of atomis .

Watch Video Solution

n 11

https://dl.doubtnut.com/l/_17sU9TC41Y9w
https://dl.doubtnut.com/l/_jUcYaoZj1g6j


Exercise 4.1

23. An X-ray tube operated at  emits a continous X-

ray spectrum with a short wavelength limit

. Calculate Plank's constant.

Watch Video Solution

40kV

λmin = 0.310Å

1. State the Following statement as statements as TRUE

and FALSE. 

a. The redius of nth Bohr is proporitional to .  

b. The total energy of electron in the nth orbit is

inversely proporitional to .  

c. The time period revolution of electron in the nth orbit

n2

n2

https://dl.doubtnut.com/l/_H7dJgxp3LPMM
https://dl.doubtnut.com/l/_xtDhimjs5Kv8


is directly proporitional to .  

d. The kinetic energy of electron is double of its

potential energy with a negative sign. 

e. Velocity of electron in an atom is independent of its

mass. 

f. Only balmer series of hydrogen atom lines in the

visible range. 

g. The angular momentum of an electron revolving in

the �rst orbit of hydrogen is equal to that in �rst orbit

of helium. 

h. The binding energy of decuterium atom is more than

that of hydrogen atom. 

i Lyman series of hydrogen atom lines in the infrared

region.

Watch Video Solution

n2

https://dl.doubtnut.com/l/_xtDhimjs5Kv8


2. Transition between three energy energy levels in a

particular atom give rise to three Spectral line of

wevelength , in increasing magnitudes.  and .

Which one of the following equations correctly ralates

 and ?

Watch Video Solution

λ1, λ2 λ3

λ1, λ2 λ3

3. A hydrogen atom in a having a binding of 

makes transition to a state with excited energy 

(a) identify the quantum number n of theupper and the

lower energy state involved in the transition (b) Find

the wavelength of the emitted radiation

0.85eV

10.2eV

https://dl.doubtnut.com/l/_xtDhimjs5Kv8
https://dl.doubtnut.com/l/_4viFqUeMrwG6
https://dl.doubtnut.com/l/_kpZZhsicIWCC


Watch Video Solution

4. Calculate (a) the wavelength and (b) the frequencey

of the  

line of the Balmer series for hydrogen.

Watch Video Solution

Hβ

5. Find the longest and shortest wavelengths in the

Lyman 

series for hydrogen. In what region of the

electromagnetic spectrum does each 

series lie?

Watch Video Solution

https://dl.doubtnut.com/l/_kpZZhsicIWCC
https://dl.doubtnut.com/l/_lky7t769Sy6D
https://dl.doubtnut.com/l/_be6piEIIpEXm


Watch Video Solution

6. Using the known values for haydrogen atom, calculate

. (a) radius of thirdj orbit for  

. (b) speed of electron in fourth orbit for   

. (c ) angular momentum of electron in 3rd orbit of

Watch Video Solution

Li+ 2

He+

He+ .

7. A small particle of mass m moves in such a way that

the 

potential energy , where a is constant and r is

the distance of the 

U = ar2

https://dl.doubtnut.com/l/_be6piEIIpEXm
https://dl.doubtnut.com/l/_4YmaQMF5JWZc
https://dl.doubtnut.com/l/_hJ9BzG9uIPQv


particle from the origin. Assuming Bhor model of

quantization of angular 

momentum and circular orbits, �nd the radius of nth

allowed orbit.

Watch Video Solution

8. An imaginary particle has a charge equal to that of an

electron and mass 100 times the mass of the electron. It

moves in a circular orbit around a nucleus of charge +

. Take the mass of the nucleus to be in�nite. Assuming

that the Bhor model is applicable to this system.

(a)Derive an expression for the radius of  Bhor orbit.

(b) Find the wavelength of the radiation emitted when

4e

nth

https://dl.doubtnut.com/l/_hJ9BzG9uIPQv
https://dl.doubtnut.com/l/_Qe8RxQ6U9wzJ


the particle jumps from fourth orbit to the second

orbit.

Watch Video Solution

9. Hydrogen gas in the atomic state is excited to an

energy level such that the electrostatic potential energy

of H-atom becomes . Now, a photoelectric plate

having work function w=2.3 eV is exposed to the

emission spectra of this gas. Assuming all the

transitions to be possible, �nd the minimum de-Broglie

wavelength of the ejected photoelectrons.

Watch Video Solution

−1.7eV

https://dl.doubtnut.com/l/_Qe8RxQ6U9wzJ
https://dl.doubtnut.com/l/_bhlwMMWSrQTP
https://dl.doubtnut.com/l/_O8XZVHEpkceq


10. Taking into account the motion of the nucleus of a

hydrogen atom , �nd the expressions for the electron's

binding energy in the ground state and for the Rydberg

constant. How much (in percent) do the binding energy

and the Rydberg constant , obtained without taking

into account corresponding values of these of these

quantities?

Watch Video Solution

11. An electron having energy  collides with a

hydrogen atom in the ground state. As a result of the

colllision , the atom is excite to a higher energy state

and the electron is scattered with reduced velocity. The

20eV

https://dl.doubtnut.com/l/_O8XZVHEpkceq
https://dl.doubtnut.com/l/_ab6YXutkLrwH


atom subsequentily returns to its ground state with

emission of rediation of wavelength .

Find the velocity of the scattered electron.

Watch Video Solution

1.216 × 10− 7m

12. According to classical physics, an electron in periodic

motion with emit electromagnetic radiation with the

same frequency as that of its revolution. Compute this

value for hydrogen atom in nth quantum theory permit

emission of such photons due to transition between

adjoining orbits ? Discuss the result obtained.

Watch Video Solution

https://dl.doubtnut.com/l/_ab6YXutkLrwH
https://dl.doubtnut.com/l/_x2l2OfyMZ7rq
https://dl.doubtnut.com/l/_39BY75zQ4cDQ


13. (a) The enegy levels of an atom are as shown below.

Which of them will result in the transition of a photon

of wavelength 275 nm ? 

  

(b) Which transition corresponds to emission of

radiation of maximum wavelength ?

Watch Video Solution

14. The ground state energy of hydrogen atom is -13.6

eV. 

(i) What is the kinetic energy of an electron in the 2nd

https://dl.doubtnut.com/l/_39BY75zQ4cDQ
https://dl.doubtnut.com/l/_BF3mhk29AtZM


excited state ? 

(ii) If the electron jumps to the ground state from the

 excited state, calculate the wavelength of the

spectral line emitted.

Watch Video Solution

2nd

15. Suppose that means were available for stripping 

electrons from  in vapour of this metel.  

a. Compute the �rst three energy level for the

remaining electron. 

b. Find the wavelength of the spectral line of the series

for which . What is the ionization

potential for the last electron?

Watch Video Solution

28

_ 29Cu

n1 = 1, n2 = 3, 4

https://dl.doubtnut.com/l/_BF3mhk29AtZM
https://dl.doubtnut.com/l/_mF29uDLw1lg9


Exercise 4.2

Watch Video Solution

1. state True or False for the given statement a. X-ray are

electromagnetic waves because these are producted by

the deceleration of fast moving electron . 

b. X-ray are electromagnetic waves because these

produce line spectrum. 

c. the cut-o� wavelength depends on the target

material . 

d. The intensity of  transition is more probable then

of   

transition. 

e. Frequency of  radiation is more than that of .

Kα

Kβ

Kα Kβ

https://dl.doubtnut.com/l/_mF29uDLw1lg9
https://dl.doubtnut.com/l/_ifiUoL48rLf8


Watch Video Solution

2. Find the cut o� wavelength for the continuous X -

rays coming 

from an X-ray tube operating at 40 kV.

Watch Video Solution

3. Calculate the wavelength of  line for the target

made of tungsten .

Watch Video Solution

Kα

(Z = 74)

https://dl.doubtnut.com/l/_ifiUoL48rLf8
https://dl.doubtnut.com/l/_VUZLTBM37UUv
https://dl.doubtnut.com/l/_DvgLKIJeFfJs


4. Obtain a relation between the frequencies of 

and  line for a target metrial .

Watch Video Solution

Kα, Kβ

Lα

5. An X-ray tube operates at . Find the maximum

speed of the electron strinking the anode , given the

charge of electron is  coulomb and mass of

electron is .

Watch Video Solution

20kV

1.6 × 10− 19

9 × 10− 31kg

https://dl.doubtnut.com/l/_fuKYrex5qIrA
https://dl.doubtnut.com/l/_fjvc2CudA2RO


6. (a) An X-ray tube produces a continuous spectrum of

radiation with its shorts wavelength end ate .

What is the maximum energy of the photon in the

radiation? (b) From your answer to (a) , guess what

order of accelerating voltage (for electrons) is required

in such a tube?

Watch Video Solution

0.45Å

7. The wavelength of the characteristic X-ray  line

emitted from Zine . Find the

wavelength of the  line emitted from molybdenum 

.

Watch Video Solution

Kα

(Z = 30)is1.415Å

Kα

Z = 42)

https://dl.doubtnut.com/l/_0BPye2UTigXB
https://dl.doubtnut.com/l/_i5n4zpzjqxIn


8. If the shorts series limit of the balmer series for

hydrogen is , �nd the atomic number of the

element which gives X-ray wavelength down to .

Identify the element.

Watch Video Solution

3644Å

1Å

9. A material whose  -absorption edge is  is

irradiated by X-ray of wavelength  , �nd the

maximum energy of the photoelectrons that are

emitted from the  shell.

Watch Video Solution

K 0.2Å

0.15Å

K

https://dl.doubtnut.com/l/_i5n4zpzjqxIn
https://dl.doubtnut.com/l/_wXU4RzTtoFZz
https://dl.doubtnut.com/l/_WyagXSRKhEAU


10. Calculate the wavelength of the emitted

characteristic X-ray from a tungsten  target

when an electrons drops from an  shell to a vacancy

in the shell.

Watch Video Solution

(Z = 74)

M

11. A potential di�rence , the  is applied across an X-

ray s tube . The minimum wavelength of x- ray

generated is …….  .

Watch Video Solution

20kv

Å

https://dl.doubtnut.com/l/_WyagXSRKhEAU
https://dl.doubtnut.com/l/_IZtoex22i6t5
https://dl.doubtnut.com/l/_eU2UuPFASiEb


Subject

12. The wavlength of  X-rays produced by an X-ray

tube 0.76Å . The atomic number of the anode material

of the tube is

Watch Video Solution

Kα,

1. The peak emission from a black body at a certain

temprature occurs at a wavelength of . On

increase its temperature , the total radiation emmited is

increased its  times. At the intial temperature when

the peak radiation from the black body is incident on a

metal surface , it does not cause any photoemission

9000Å

81

https://dl.doubtnut.com/l/_vUeG1MufzIFX
https://dl.doubtnut.com/l/_DHvOdq2IklOv


from the surface . After the increase of temperature, the

peak from the black body caused photoemission. To

bring these photoelectrons to rest , a potential

equivalent to the excitation energy between

 bohr levels of hydrogen atoms is

required. Find the work function of the metal.

Watch Video Solution

n = 2 and n = 3

2. In a hydrogen-like atom , an electron is orbating in an

orbit having quantum number . Its frequency of

revolution is found to be  Hz. Energy

required to move this electron from the atom to the

above orbit is . In a time of ? nano second the

electron jumps back to orbit having quantum number

n

13.2 × 1015

54.4eV

https://dl.doubtnut.com/l/_DHvOdq2IklOv
https://dl.doubtnut.com/l/_LjayZPnQM342


.If  be the average torque acted on the electron

during the above process, then �nd  in Nm.

(given: , friquency of

revolution of electron in the ground state of  atom 

 and ionization energy of  atom 

Watch Video Solution

n/2 τ

τ × 1027

h/λ = 2.1 × 10− 34J − s

H

v0 = 6.6 × 1015 H

(E0 = 13.6eV )

3. An electron is orbiting is a circular orbit of radius r

under the in�uence of a constant magnetic �eld of

strength B. Assuming that Bohr postulate regarding the

quantization of angular momentum holds good for this

electron, �nd 

(a) the allowed values of te radius r of the orbit. 

https://dl.doubtnut.com/l/_LjayZPnQM342
https://dl.doubtnut.com/l/_I0H6AxJJ6yiT


(b) the kinetic energy of the electron in orbit 

(c ) the potential energy of interaction between the

magnetic moment of the orbital current due to the

electron moving in its orbit and the magnetic �eld B. 

(d) the total energy of the allowed energy levels. 

(e) the total magnetic �ux due to the magnetic �eld B

passing through the nth orbit. (Assume that the charge

on the electron is -e and the mass of the electron is m).

Watch Video Solution

4. A hydrogen-like gas is kept in a chamber having a slit

of width . The atom of the gas are

continuously excited to a certain energy state . The

excite electron make transition to lower levels , From

d = 0.01mm

https://dl.doubtnut.com/l/_I0H6AxJJ6yiT
https://dl.doubtnut.com/l/_Q3Yh3B0X02Go


the initial excite state to the second excited state and

then from the second excited state ground state. In the

process of deexcitation, photons are emitted and come

out of the container through a slit. The intensity of the

photons is observed on a screen placed parallel to the

plane of the slit . The ratio of the angular width of the

central maximum corresponding to the two transition is

. The angular width of the central maximum due to

�rst transition is  radian. Find the atomic

number of the gas and the principal quantum number

of the inital excited state.

Watch Video Solution

25/2

6.4 × 10− 2

https://dl.doubtnut.com/l/_Q3Yh3B0X02Go


5. A gas containining hydrogen-like ions, with atomic

number , emits photons in transition 

 These photons fall on a

metallic plate and eject electrons having minimum de

Broglie wavelength . Find the value of  , if the

work function of metal is 

Watch Video Solution

Z

n + 2 → n, wheren = Z

λof5Å Z

4.2eV

6. A hydrogen atom  kg)

ionzation potential = 13.6eV), moving with a velocity

 makes a completely inelastic head-on

collision with another stationary hydrogen atom. Both

(mass = 1.66 × 10− 27

(6.24 × 104ms− 1

https://dl.doubtnut.com/l/_JE2xTWqKtu9N
https://dl.doubtnut.com/l/_d3rPFYBVsczC


atoms are in the ground state before collision . Up to

what state either one atom may be excited?

Watch Video Solution

7. Radiation from hydrogen gas excited to �rst excited

state is used for illuminating certain photoelectric plate

. When the radiation from same unknown hydrogen-like

gas excited to the same level is used to expose the

same plate , it is found that the de Broglie wavelength

of the fastest photoelectron has decreased gt It

is given that the energy corresponding to the longest

wavelength of the Lyman series of the known gas is 

times the ionization energy of the hydrogen gas

2.3time

3

https://dl.doubtnut.com/l/_d3rPFYBVsczC
https://dl.doubtnut.com/l/_HGcXOnCuegov


. Find the work function of photoelectric plate

in . 

Watch Video Solution

(13.6eV )

eV [Take(2.3)2 = 5.25]

8. The wavelength of the �rst line of Lyman series for

hydrogen is identical to that of the second line of

Balmer series for some hydrogen like ion x. Calculate

energies of the �rst four levels of x.

Watch Video Solution

9. When the voltage applied to an X-ray tube is

increased from  kV to  kV, theV1 = 10 V2 = 20

https://dl.doubtnut.com/l/_HGcXOnCuegov
https://dl.doubtnut.com/l/_MNZO76qcOLuY
https://dl.doubtnut.com/l/_vOlIWwIkhMxw


wavelength di�erence between limit of the continous X-

ray spectrum increases by a factor 3 The atomic number

of the element of which the tube anticathode is made

will be (30-x), Find Value of x.

Watch Video Solution

10. X-ray are emitted by a tube containing the electron

gt Noibum  as anticathode and the  X-ray

an allowed to be incident on an unknown gas

containing hydrogen- like atom ions. It is found that the

X-ray cause the emission of photoelectrons with an

energy of  from these ions. Find  

a. the minimum voltage at which the X-ray tube should

be opreated so that the momentum of the emitted

(Z = 41) Kα

2.7keV

https://dl.doubtnut.com/l/_vOlIWwIkhMxw
https://dl.doubtnut.com/l/_LJ54IMmt4TY7


photoelectrons is doubled. 

b. the approximate value of  for the target of the

anticathode after the momentum has been doubled. 

c. the approximate value of  the atomic number of the

atom of the gas. 

d. the number of the ion produced in the gas caused by

X-ray , if the inetensity of X-ray is  and 

of the X-rays cause ionization.

Watch Video Solution

Z

Z

100mWm− 2 1 %

11. Electrons of energy  can excite hydrogen

atoms . To which orbit is the electron in the hydrogen

atom raisd and what are the wavelengths of the

12.09eV

https://dl.doubtnut.com/l/_LJ54IMmt4TY7
https://dl.doubtnut.com/l/_doqKzYpwHAna


radiations emitted as it dropes back to the ground

state?

Watch Video Solution

12. If the shorts series limit of the balmer series for

hydrogen is , �nd the atomic number of the

element which gives X-ray wavelength down to .

Identify the element.

Watch Video Solution

3644Å

1Å

13. The positronium consisting of an electron and a

positron corresponding binding energy and wavelength

https://dl.doubtnut.com/l/_doqKzYpwHAna
https://dl.doubtnut.com/l/_gTxNnB9iTH1q
https://dl.doubtnut.com/l/_y3VD5BC5YEKt


of �rst line in Lyman series of such a system.

Watch Video Solution

14. A ("charge -e , mass = 207 m, where  is

mass of electron") can be captured by a proton to form

a hydrogen - like ''mesic'' atom. Calculate the radius of

the �rst Bohr orbit , the binding energy and the

wavelength of the line in the Lyman series for such an

atom. The mass of the proton is  times the mass of

the electron. The radius of the �rst Bohr orbit and the

binding energy of hydrogen are  and  ,

repectively. R = 1.67 xx 109678 cm^(-1)`

Watch Video Solution

μ − meson m

1836

0.529Å 13.6eV

Take

https://dl.doubtnut.com/l/_y3VD5BC5YEKt
https://dl.doubtnut.com/l/_LAXyH36h20pz


15. A  hydrogen atom is a bound state of

negative charged pion (denoted by 

and a proton. Estimate the number of revolutions a

 makes (averagely ) in the ground state on

the atom before , it decays (mean life of a

, mass of proton 

.

Watch Video Solution

π − meason

π¯, mπ = 273me)

π − meason

π − meason ≅10− 8s

= 1.67 × 10− 27kg)

16. Supose the potential energy between electron and

proton at a distance r is given by  . Applicatiojn

of Bohr's theroy of hydrogen atom in this case shows

that

−
Ke2

3r3

https://dl.doubtnut.com/l/_gWvFodBcaWwz
https://dl.doubtnut.com/l/_T67M8l29S6Zq


Single Correct

Watch Video Solution

17. A  electron collides with a stationary helium

ion  in its ground state and excites to a higher

level. After the collision ,  ion emits two photons in

succession with wavelength . Find the

principal quantum number of the excite in its ground

state and. Also calculate energy of the electron after the

collision. Given .

Watch Video Solution

100eV

(He+ )

He+

1085Å and 304Å

h = 6.63 × 10− 34Js

https://dl.doubtnut.com/l/_T67M8l29S6Zq
https://dl.doubtnut.com/l/_AcOo2zmzJDCZ
https://dl.doubtnut.com/l/_sUUvxS9nssQk


1. if the wavelength of the �rst line of the balmer series

of hydrogen is , the wavelength of the second

line of the series should be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

6561Å

× 4861Å
27
20

× 4861Å
20

27

20 × 4861Å

4861Å

https://dl.doubtnut.com/l/_sUUvxS9nssQk


2. Three photons coming from excited atoms hydrogen

sample are picked up .There energies are

 these photons must come

from

A. a single atom

B. two atom

C. three atom

D. either two atom or three atom

Answer: D

Watch Video Solution

12.1eV , 10.2eV and 1.9eV

https://dl.doubtnut.com/l/_RY5uxrEU7rj5


3. Whenever a hydrogen atom emits a photon in the

Balmer series .

A. it need not emit any more photon

B. it may emit another photon in the Paschen series

C. it may emit another photon in the Lyman series

D. it may emit another photon in the Balmer series

Answer: C

Watch Video Solution

4. two electron are revolving around a nucleus at

distance 4 r`. The ratio of their periods isr and

https://dl.doubtnut.com/l/_otw2RmHbUjBG
https://dl.doubtnut.com/l/_77yhL4h9BCBI


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1: 4

4: 1

8: 1

1: 8

5. A hydrogen atom in ground state absorbs  of

energy .The orbital angular momentum of the electron

is increases by

A. 

10.2eV

1.05 × 10− 34Js

https://dl.doubtnut.com/l/_77yhL4h9BCBI
https://dl.doubtnut.com/l/_gS1UzqofDIWH


B. 

C. 

D. 

Answer: A

Watch Video Solution

2.11 × 10− 34Js

3.16 × 10− 34Js

4.22 × 10− 34Js

6. In terms of Rydberg constant , the shortest

wavelength in the Balmer series of the hydrogen , atom

spestrum will have wavelength

A. 

B. 

R

1/R

4/R

https://dl.doubtnut.com/l/_gS1UzqofDIWH
https://dl.doubtnut.com/l/_yUN5OShfTQAE


C. 

D. 

Answer: B

Watch Video Solution

3/2R

9/R

7. The ratio of minimum to maximum wavelength in

Balmer series is

A. 

B. 

C. 

D. 

5: 9

5: 36

1: 4

3: 4

https://dl.doubtnut.com/l/_yUN5OShfTQAE
https://dl.doubtnut.com/l/_KSaLS1EttFBk


Answer: A

Watch Video Solution

8. The frequency of revolution of an electron in nth

orbit is . If the electron makes a transition from nth

orbit to  th orbit , then the relation between

the frequency  of emitted photon and  will be

A. 

B. 

C. 

D. 

fn

(n = 1)

(v) fn

v = f 2
n

v = √f
n

v =
1

fn

v = fn

https://dl.doubtnut.com/l/_KSaLS1EttFBk
https://dl.doubtnut.com/l/_RfYfM7gaSQzK


Answer: D

Watch Video Solution

9. In a hydrogen like atom electron makes transition

from an energy level with quantum number n to

another with quantum number (n - 1). If  the

frequency of radiation emitted is proportional to

A. 

B. 

C. 

D. 

n > > 1,

v ∝
1

n

v ∝
1

n2

v ∝
1

n3

v ∝
1

n4

https://dl.doubtnut.com/l/_RfYfM7gaSQzK
https://dl.doubtnut.com/l/_O3MMaHb9zwK2


Answer: C

Watch Video Solution

10. Figure shown �ve energy levels of an atom , one

being much lower than the other four. Five transitios

between the levels are idicated, each of which produces

a photon of de�nite energy and frequency. 

https://dl.doubtnut.com/l/_O3MMaHb9zwK2
https://dl.doubtnut.com/l/_nUjyO1Z3LpRJ


 Which one

of the spectrum below best corresponding to the set of

transition indicated?

A. 

B. 

C. 

https://dl.doubtnut.com/l/_nUjyO1Z3LpRJ


D. 

Answer: D

Watch Video Solution

11. Figure represent some of the lower energy level of

the hydrogen atom in simpli�ed from. 

If the transition of an electron from  were

accociated with the emission of blue light , which one of

the following transition could be accociated with the

E4 → E2

https://dl.doubtnut.com/l/_nUjyO1Z3LpRJ
https://dl.doubtnut.com/l/_nm1sq2k53HQp


emission of red light? 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

E4 → E1

E3 → E1

E3 → E2

E1 → E3

https://dl.doubtnut.com/l/_nm1sq2k53HQp


12. The orbiting  in the nth orbit in the case of

positronium is x-�eld compared to that in the nth orbit

in a hydrogen atom , where  has the value

A. 1

B. 

C. 

D. 2

Answer: A

Watch Video Solution

vnofe
¯

x

√2

1/√2

https://dl.doubtnut.com/l/_2ii670nYaL0W


13. Figure shown the electron energy level , referred to

the ground state (the lowest possible energy) as zero ,

for �ve di�erent isoleted atoms. Which atom can

produce radiation of the shortest wavelength when

atoms in the ground state are bombarded with

electrons energy ?  

A. A

B. B

W

https://dl.doubtnut.com/l/_tqPPJY0dYCD7


C. C

D. D

Answer: B

Watch Video Solution

14. When an electron jumps from a level  to ,

the momentum of the recoiled hydrogen atom will be

A. 

B. 

C. 

D. zero

n = 4 n = 1

6.5 × 10− 27kgms− 1

22.75 × 10− 19kgms− 1

13.6 × 10− 27kgms− 1

https://dl.doubtnut.com/l/_tqPPJY0dYCD7
https://dl.doubtnut.com/l/_MR5qlSN6OapM


Answer: A

Watch Video Solution

15. Check the corretness of the following statement

about the Bohr model of hydrogen atom: 

(i) The acceleration of the electron in  orbit is

more than that in  orbit.  

(ii) The angular momentum of the electron in 

orbit is more than that in  orbit.  

(iii) The  of the electron in  orbit is more than

that in  orbit.

A. All the statements are correct.

n = 2

n = 1

n = 2

n = 1

KE n = 2

n = 1

https://dl.doubtnut.com/l/_MR5qlSN6OapM
https://dl.doubtnut.com/l/_zDfWQd5NrkbM


B. Only (i) and (ii) are correct.

C. Only (ii) and (iii) are correct.

D. Only (iii) and (i) are correct.

Answer: C

Watch Video Solution

16. When a hydrogen atom is raised from the ground

state to an excited state

A. both KE and PE increase

B. both KE and PE decrease

C. PE increase and KE decrease

https://dl.doubtnut.com/l/_zDfWQd5NrkbM
https://dl.doubtnut.com/l/_d2wcdlrWN28Y


D. PE decrease and KE increase

Answer: C

Watch Video Solution

17. As the electron in the Bohr orbit is hydrogen atom

passes from state  to  , the 

 charge as

A. K two-fold. U also two-fold

B. K four-fold. U also four-fold

C. K four-fold. U also two-fold

D. K two-fold. U also four-fold

n = 2 n = 1

KE(K) and PE(U)

https://dl.doubtnut.com/l/_d2wcdlrWN28Y
https://dl.doubtnut.com/l/_oJrwRYzI8rrP


Answer: B

Watch Video Solution

18. Consider a spectral line resulting  to , in

the atom and loss given below. The shortest wavelength

is produced by

A. helium atom

B. deuterium atom

C. singly ionization helium

D. ten times ionized sodium atom

Answer: D

n = 5 n = 1

https://dl.doubtnut.com/l/_oJrwRYzI8rrP
https://dl.doubtnut.com/l/_A2CRmXoORBtX


Watch Video Solution

19. Which of the following statement is true regarding

Bohr's model of hydrogen atom ? 

(I) Orbiting speed of electrons decreases as if falls to

discrete orbits away from the nuclues. 

(II) Radii of allowed orbits of electrons are proportional

to the principle quantum number. 

(III) Frequency with which electrons orbit around the

nucleus in discrete orbits is inversely proportional to

the principle quantum number. 

(IV) Binding froce with which the elctron is bound to the

nuclues increases as it shifts to outer orbits. 

https://dl.doubtnut.com/l/_A2CRmXoORBtX
https://dl.doubtnut.com/l/_Q4kCv9MSEw0v


Selected the correct answer using the codes given

below:

A. i and iii

B. ii and iv

C. i, ii and iii

D. ii, iii and iv

Answer: A

Watch Video Solution

20. In Bohr's model of hydrogen atom  is the radius of

the ground state orbit , m is the mass, e the charge of

a0

https://dl.doubtnut.com/l/_Q4kCv9MSEw0v
https://dl.doubtnut.com/l/_b71BwmZAFAmt


and electron and  is the vacuum permittivity. The

speed of the electron is

A. 0

B. 

C. 

D. 

Answer: C

Watch Video Solution

ε0

e

√ε0a0m

e

4π√ε0a0m

4π√ε0a0m

e

21. Hydrogen atoms are excited from ground state of

the principal quantum number 4. Then, the number of

https://dl.doubtnut.com/l/_b71BwmZAFAmt
https://dl.doubtnut.com/l/_fzg8DEguE5dI


spectral lines observed will be

A. 3

B. 6

C. 5

D. 2

Answer: B

Watch Video Solution

22. When an electron jumps from n_(2)`

th orbit, the energy radiated is given by

A. 

n1th or bit →

hv = E1 /E2

https://dl.doubtnut.com/l/_fzg8DEguE5dI
https://dl.doubtnut.com/l/_GNKef6uw845w


B. 

C. 

D. 

Answer: C

Watch Video Solution

hv = E2 /E1

hv = E1 − E2

hv = E2 − E1

23. In Bohr's model of hydrogen atom, let 

represents potential energy and  the total energy. In

going to a higher level

A. PE increase and TE decrease

B. PE decrease and TE increase

PE

TE

https://dl.doubtnut.com/l/_GNKef6uw845w
https://dl.doubtnut.com/l/_WeMeHYS3VtqP


C. PE increase and TE increase

D. PE decrease and TE decrease

Answer: C

Watch Video Solution

24. if the electron in hydrogen orbit jumps form third

orbit to second orbit, the wavelength of the emitted

radiation is given by

A. 

B. 

C. 

λ =
R

6

λ =
36

5R

λ =
6

R

https://dl.doubtnut.com/l/_WeMeHYS3VtqP
https://dl.doubtnut.com/l/_muDHoMhlkmux


D. 

Answer: B

Watch Video Solution

λ =
5R
36

25. The energy change is greatest for a hydrogen atom

when its state changes from

A. 

B. 

C. 

D. 

n = 2 → n = 1

n = 3 → n = 2

n = 4 → n = 3

n = 5 → n = 4

https://dl.doubtnut.com/l/_muDHoMhlkmux
https://dl.doubtnut.com/l/_lQtWAZvm1Qjt


Answer: A

Watch Video Solution

26. The electron in a hydrogen atom jumps from ground

state to the higher energy state where its velcoity is

reduced to one-third its initial value. If the radius of the

orbit in the ground state is  the radius of new orbit

will be

A. 3 r

B. 9 r

C. 

D. 

r

r

3

r

9

https://dl.doubtnut.com/l/_lQtWAZvm1Qjt
https://dl.doubtnut.com/l/_Ody8ghhbKF7c


Answer: B

Watch Video Solution

27. Energy of an electron in an excited hydrogen atom is

. Its angualr momentum will be: 

.

A. 

B. 

C. 

D. 

Answer: A

−3.4eV

h = 6.626 × 10− 34J − s

2.11 × 10− 34

3 × 10− 34

1.055 × 10− 34

0.5 × 10− 34

https://dl.doubtnut.com/l/_Ody8ghhbKF7c
https://dl.doubtnut.com/l/_LxqgvoJycoB2


Watch Video Solution

28. The wavelength of the �rst line of Lyman series in

hydrogen atom is . The wavelength of the �rst line

of Lyman series for  times ionized sodium atom will

be added

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1216

10

0.1Å

1000Å

100Å

10Å

https://dl.doubtnut.com/l/_LxqgvoJycoB2
https://dl.doubtnut.com/l/_mYF7tH0XfKfV


29. energy E of a hydrogen atom with principal quantum

number n is given by .The energy of a

photon ejected when the electron jumps from 

state  state of hydrogen is approximately

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

E = eV
−13.6

n2

n = 3

n = 2

1.9eV

2.3eV

3.4eV

4.5eV

https://dl.doubtnut.com/l/_mYF7tH0XfKfV
https://dl.doubtnut.com/l/_MiVDT5YUDH6m


30. If  energy is required to ionized the hydrogen

atom then the energy required to ionize the hydrogen

atom , then the energy required to remove an electron

from  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

13.6eV

n = 2

10.2eV

0eV

3.4eV

6.8eV

https://dl.doubtnut.com/l/_dtByZ62jWg0Z


31. In which of the following systems will be the radius

of the �rst orbit  be minimum ?

A. Doubley ionized lithium

B. Singly ionized lithium

C. Deuterium atom

D. hydrogen atom

Answer: A

Watch Video Solution

(n = 1)

32. The radius of the Bohr orbit in the ground state of

hydrogen atom is . The radius o fthe orbit of the0.5Å

https://dl.doubtnut.com/l/_7iQVPNqIW70a
https://dl.doubtnut.com/l/_OgVtZo7DYQHJ


electron in the third excited state of  will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

He+

8Å

4Å

0.5Å

0.25Å

33. Let  be the frequency of the series limit of the

Lyman series,  be the frequency of the �rst line of the

v1

v2

https://dl.doubtnut.com/l/_OgVtZo7DYQHJ
https://dl.doubtnut.com/l/_418P5mIHLM2x


Lyman series, and  be the frequency of the series limit

of the Balmer series. Then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

v3

v1 − v2 = v3

v2 − v1 = v3

v3 = (v1 + v2
1

2

v2 + v1 = v3

34. The speed of electron in the second orbit of 

ion will be

Be3 +

https://dl.doubtnut.com/l/_418P5mIHLM2x
https://dl.doubtnut.com/l/_PGuamwzmd5Gg


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

C

137

2C

137

3C

137

4C

137

35. The potential energy of an electron in the �fth orbit

of hydrogen atom is

A. 

B. 

0.54eV

−0.54eV

https://dl.doubtnut.com/l/_PGuamwzmd5Gg
https://dl.doubtnut.com/l/_KywA8NuuW4jf


C. 

D. 

Answer: D

Watch Video Solution

1.08eV

−1.08eV

36. If the radius of an orbit is  and the velocity of

electron in it is  , then the frequency of electron in the

orbit will be

A. 

B. 

C. 

r

v

2πrv

2π

vr

vr

2π

https://dl.doubtnut.com/l/_KywA8NuuW4jf
https://dl.doubtnut.com/l/_phZyGC5clnkh


D. 

Answer: D

Watch Video Solution

v

2πr

37. A sample of hydrogen is bombarded by electrons.

Through what potential di�erence should the electrons

be accelerated so that third line of Lyman series be

emitted?

A. 

B. 

C. 

2.55V

10.2V

12.09V

https://dl.doubtnut.com/l/_phZyGC5clnkh
https://dl.doubtnut.com/l/_MnW99vc6WoQR


D. 

Answer: D

Watch Video Solution

12.75V

38. When a hydrogen atom emits a photon during the

transition n=5 to n=1 , its recoil speed is approximately

A. 

B. 

C. 

D. 

10− 4ms− 1

2 × 10− 2ms− 1

4ms− 1

8 × 102ms− 1

https://dl.doubtnut.com/l/_MnW99vc6WoQR
https://dl.doubtnut.com/l/_EB9LYqE3EF1p


Answer: C

Watch Video Solution

39. If  is the Rydberg's constant for hydrogen the wave

number of the �rst line in the Lyman series will be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

R

R

2

2R

R

4

3R
4

https://dl.doubtnut.com/l/_EB9LYqE3EF1p
https://dl.doubtnut.com/l/_Bcq1nV29mw50


40. With the increase in peinciple quantum number, the

energy di�erence between the two successive energy

levels

A. decrease

B. increase

C. �rst decrease and then increase

D. remain the same

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_Bcq1nV29mw50
https://dl.doubtnut.com/l/_uYAeLnP7vi3j


41. If  are the wavelength of the �rst

members of the Lyman and Paschen series, respectively ,

then  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

λ1 and λ2

λ1 : λ2

1: 3

1: 30

7: 50

7: 108

https://dl.doubtnut.com/l/_BWn767ZIlPVk


42. In �gure  represent some of the energy

levels of the hydrogen atom. 

  

Which one of the following transitions produced a

photon of wavelength in the ultraviolet region of the

electromagnetic spectrum?

A. 

B. 

C. 

E1 and E2

E2 − E1

E3 − E2

E4 − E3

https://dl.doubtnut.com/l/_2QrcHqWAb9Pu


D. 

Answer: A

Watch Video Solution

E6 − E4

43. Which of the following parameters are the same for

all hydrogen like atoms and ions in their ground state?

A. Radius of the orbit

B. speed of the electron

C. Energy of the atom

D. Orbitanangular momentum of the electron

https://dl.doubtnut.com/l/_2QrcHqWAb9Pu
https://dl.doubtnut.com/l/_36bBkNgxjsBx


Answer: D

Watch Video Solution

44. An atom emits a spectral line of wavelength  when

an electron makes a transition between levels of energy

. Which expression correctly relates 

 ?

A. 

B. 

C. 

D. 

λ

E1 and E2

λE1 and E2

λ =
hc

E1 + E2

λ =
2hc

E1 + E2

λ =
2hc

E1 − E2

λ =
hc

E1 − E2

https://dl.doubtnut.com/l/_36bBkNgxjsBx
https://dl.doubtnut.com/l/_deRijYVL1yUo


Answer: D

Watch Video Solution

45. The frequency of emission line for eny transition in

positronium atom (consisting of a positron and an

electron) is  times the frequency of the corresponding

line in the case of  atom , where  is

A. 

B. 

C. 

D. 

x

H x

√2

1/2√2

1/2√2

1/2

https://dl.doubtnut.com/l/_deRijYVL1yUo
https://dl.doubtnut.com/l/_G90jHmE098Hj


Answer: D

Watch Video Solution

46. If the wavelength of photon emitted due to

transition of electron from third orbit to �rst orbit in a

hydrogen atom is  then the wavelength of photon

emitted due to transition of electron from fourth orbit

to second orbit will be

A. 

B. 

C. 

D. 

λ

λ
128

27

λ
25

9

λ
36

7

λ
125

11

https://dl.doubtnut.com/l/_G90jHmE098Hj
https://dl.doubtnut.com/l/_iWwAuhWe8nhl


Answer: A

Watch Video Solution

47. Which of the following is true when Balmer gave his

model for hydrogen atom?

A. It was not known that hydrogen lines could be

explained as di�erent of term like 

being a constant and  an integet.

B. It was not known that positive charge is

concentrated in a nnucleus of small size.

R/n2withR

n

https://dl.doubtnut.com/l/_iWwAuhWe8nhl
https://dl.doubtnut.com/l/_QLi9jp7W9SfY


C. It was not known that radiant by  being a

constant and  a frequency.

D. Bohr knew term like  and in the process of

choosing allowed the orbits to �t them, he got''

angular momentum  as a deduction.

Answer: D

Watch Video Solution

hvwithh

v

R/n2

= n/2π

48. The shortest wavelength in the Lyman series of

hydrogen spectrum is  correcponding to a photon

energy of . The shortest wavelength in the

Balmer series is about

912Å

13.6eV

https://dl.doubtnut.com/l/_QLi9jp7W9SfY
https://dl.doubtnut.com/l/_5Z5htKbeL0n8


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

912Å/2

912Å

912 × 2Å

912 × 4Å

49. The ratio of maximum to minimum possible

radiation energy Bohr's hypothetical hydrogen atom is

equal to

A. 2

https://dl.doubtnut.com/l/_5Z5htKbeL0n8
https://dl.doubtnut.com/l/_glc6atBwiT6v


B. 4

C. 

D. 

Answer: C

Watch Video Solution

4/3

3/2

50. A stationary hydrogen atom emits photon

corresponding to the �rst line of Lyman series. If R is

the Rydberg constant and M is the mass of the atom,

then the velocity acquired by the atom is

A. 
3

4
Rh

M

https://dl.doubtnut.com/l/_glc6atBwiT6v
https://dl.doubtnut.com/l/_KOpBhgRLpc9k


B. 

C. 

D. 

Answer: A

Watch Video Solution

Rh

4M

Rh

2M

Rh

M

51. In interperting Rutherford's experiments on the

scattering of alpha particle by thin foils, one must

examine what were known factors, and what the

experiment settle. Which of the following are true in

this context?

https://dl.doubtnut.com/l/_KOpBhgRLpc9k
https://dl.doubtnut.com/l/_E7hYeHzoW8j0


A. The number of electrons in the target atoms

 was settled by these experiments.

B. The validity of Coulomb's law for distance as small

as  was known before these experiments.

C. The experiment settled that size of the nucleus

could not be larger than a certain value.

D. The experiment also settled that size of the

nucleus could not be smaller than a certain value.

Answer: C

Watch Video Solution

(i. e. Z)

10− 13

https://dl.doubtnut.com/l/_E7hYeHzoW8j0


52. An electron jumps from the fourth orbit to the

second orbit hydrogen atom. Given the Rydberg's

constant . The frequecny , in  , of the

emitted radiation will be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

R = 107cm− 1 Hz

× 1053

16

× 10153

6

× 1059

16

× 10179

16

https://dl.doubtnut.com/l/_fqulpBBFh9rX


53. Given mass number of gold , Density of gold 

. The radius of the gold atom is

approximately:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

= 197

= 19.7gcm− 3

1.5 × 10− 8m

1.5 × 10− 9m

1.5 × 10− 10m

1.5 × 10− 12m

https://dl.doubtnut.com/l/_jE6x31RY9Rse


54. Three energy levels of an atom are shown in �gure .

The wavelength corresponding to three possible

transition are . The value of  in

terms of  is given by  

A. 

B. 

C. 

D. 

λ1, λ2. , and λ3 λ3

λ1 and λ2

λ1 = λ2 − λ3

λ1 = λ3 − λ2

= +
1

λ1

1

λ2

1

λ3

= +
1

λ1

1

λ3

1

λ2

https://dl.doubtnut.com/l/_HkXwFOOH0LlU


Answer: C

Watch Video Solution

55. The ratio of the speed of the electron in the �rst

Bohr orbit of hydrogen and the speed of light is equal

to (where  have their usual meaning in cgs

system)

A. 

B. 

C. 

D. 

e, h and c

2πh/e2

er2h/2πc

e2c/2πh

2πe2 /hc

https://dl.doubtnut.com/l/_HkXwFOOH0LlU
https://dl.doubtnut.com/l/_2TyDZY1js0ci


Answer: D

Watch Video Solution

56. Suppose two deuterons must get as close as

 in order for the nuclear force to overcome the

repulsive electrostatic force. The height of the

electrostatic harrier is nearest to

A. 

B. 

C. 

D. 

10− 14m

0.14MeV

2.3MeV

1.8 × 10MeV

0.56MeV

https://dl.doubtnut.com/l/_2TyDZY1js0ci
https://dl.doubtnut.com/l/_HyugiJHo1r5w


Answer: A

Watch Video Solution

57. An electron in  atom makes a transition from 

. The recoil momentum of the  atom

will be

A. 

B. 

C. 

D. 

Answer: A

H

n = 3 → n = 1 H

6.45 × 10− 27Ns

6.8 × 10− 27Ns

6.45 × 10− 24Ns

6.8 × 10− 24Ns

https://dl.doubtnut.com/l/_HyugiJHo1r5w
https://dl.doubtnut.com/l/_laEqqC0rxgY8


Watch Video Solution

58. A hydrogen-like atom emits radiation of frequency

 Hz when if makes a transition from n = 2 to n

= 1. The frequency emitted in a transition from n = 3 to n

= 1 will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2.7 × 1015

1.8 × 1015Hz

3.2 × 1015Hz

4.7 × 105Hz

6.9 × 1015Hz

https://dl.doubtnut.com/l/_laEqqC0rxgY8
https://dl.doubtnut.com/l/_tdz7TqBpbZGi


59. An electron in a hydrogen atom makes a trsnsition

 where  and  are principal quantum

numbers of the two states. Assume the Bohr model to

be valid. The time period of the electron in the initial

state is eight times that in the �nal state. The possible

values of  and  are

A. 

B. 

C. 

D. 

Answer: A

n1 → n2 n1 n2

n1 n2

n1 = 4, n2 = 2

n1 = 8, n2 = 2

n1 = 8, n2 = 3

n1 = 6, n2 = 2

https://dl.doubtnut.com/l/_tdz7TqBpbZGi
https://dl.doubtnut.com/l/_9ZEiYfpUPxqz


Watch Video Solution

60. An electron revolving in an orbit of radius  in a

hydrogen atom executes per secon. The magnetic

momentum of electron due to its orbital motion will be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

0.5Å

1.256 × 10− 23Am2

653 × 10− 26Am2

10− 3Am2

256 × 10− 26Am2

https://dl.doubtnut.com/l/_9ZEiYfpUPxqz
https://dl.doubtnut.com/l/_NNAwYVn39zvT


61. The total energy of an electron in the ground state

of hydrogen atom is . The potiential energy of

an electron in the ground state of  ion will be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

−13.6eV

Li2 +

122.4eV

−122.4eV

244.8eV

−244.8eV

https://dl.doubtnut.com/l/_dZ8tD6fiAafJ


62. A doubly ionized lithium atom is hydrogen like atom

with atomic

. number 3. Find the wavelength of the radiation to

excite the electron in

.  from the �rst to the third Bohr orbit. The

ionization energy of the hydrogen

. Atom is 13.6V.

A. 

B. 

C. 

D. 

Answer: C

Li2 +

134.25Å

125.5Å

113.7Å

110Å

https://dl.doubtnut.com/l/_Sls9aOZ3gWH2


Watch Video Solution

63. In Bohr modal of hydrogen atom, the force on the

electron depends on the principal quantum number as

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

F ∝ n2

F ∝
1

n2

F ∝ n4

F ∝
1

n4

https://dl.doubtnut.com/l/_Sls9aOZ3gWH2
https://dl.doubtnut.com/l/_5uH9tATLU8St


64. The minimum energy to ionize an atom is the energy

required to

A. add one electron to the atom

B. excite the atom from its ground state to its �rst

excite state

C. remove one outermost electron from the atom

D. remove one innermost electron from the atom

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_qCpuFUVVI49S


65. If electron with principal quantum number 

were not allowed in nature , the number of possible

element would be

A. 32

B. 60

C. 64

D. 4

Answer: B

Watch Video Solution

n > 4

https://dl.doubtnut.com/l/_pGnoAnyy6yp2


66. The orbital velocity of electron in the ground state is

. If the electron is excited to enegry staet  its

orbital velocity will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

v −0.54eV

v

v

3

v

5

v

7

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


67. If potential energy between a proton and an

electron is given by , where  is the

charge of electron and  is the radius of atom , that

radius of Bohr's orbit is given by

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

|U| = ke2 /2R3 e

R

(h = Plank' scons tan t, k = cons tan t)

ke2m

h2

6π2

n2

ke2m

h2

2π

n

ke2m

h2

4π2ke2m

n2h2

https://dl.doubtnut.com/l/_59fUbcWM4yqN


68. In H-atom , a transition takes place from n=3 to n=2

orbit. Calculate the wavelength of the emitted photon,

will the photon be visible ? To which spectral series will

this photon belong ( Take 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

R = 1.097 × 107m− 1)

6606Å

4861Å

4340Å

4101Å

https://dl.doubtnut.com/l/_ZucDFQiU3TDB


69. An alpha particle of energy 5 MeV is scattered

through  by a �xed uranium nucleus. The distance

of closest approach is of the order of

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

180∘

10− 15cm

10− 13cm

10− 12cm

10− 19cm

https://dl.doubtnut.com/l/_sfiTa9suk2rd


70. How many time does the electron go round the �rst

bohr orbit of hydrogen atoms in ?

A. 

B. 100

C. 1000

D. 1

Answer: A

Watch Video Solution

1s

6.62 × 1015

71. The radius of hydrogen atom in its ground state is

. After collision with an electron it is5.3 × 10− 11m

https://dl.doubtnut.com/l/_hWMGq40ir3Kh
https://dl.doubtnut.com/l/_I9Uv5xvdKWJp


found to have a radius of . What is the

principal quantum number n of the �nal state of atom ?

A. 1

B. 2

C. 3

D. 4

Answer: B

Watch Video Solution

21.2 × 10− 11m

72. The wavelength of the �rst line of Balmer series is

. The Rydberg's constant for hydrogen is about6563Å

https://dl.doubtnut.com/l/_I9Uv5xvdKWJp
https://dl.doubtnut.com/l/_buOVrKYMbn7P


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1.09 × 105m− 1

1.09 × 106m− 1

1.097 × 107m− 1

1.09 × 108m− 1

73. A hydrogen atom and a  ion are both in the

second excited state. If  and  are the respective

electronic angular momenta and  and  their

respective energies, then

Li+ +

lH lLi

EH ELi

https://dl.doubtnut.com/l/_buOVrKYMbn7P
https://dl.doubtnut.com/l/_cMYcHacZbAUK


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

lH < lLI and |EH | > |ELI|

lH = lLI and |EH | < |ELI|

lH = lLI and |EH | > |ELI|

lH < lLI and |EH | < |ELI|

74. Imagine an atom made up of proton and a

hypothetical particle of double the mass of the electron

but havign the same charge as the electron. Apply the

Bhor atom model and consider all possible transitions

of this hypothetical particle to the �rst excited level. The

https://dl.doubtnut.com/l/_cMYcHacZbAUK
https://dl.doubtnut.com/l/_RD5qqjPbvGk6


longest wavelength photon that will be emitted has

wavelength  (given in terms of the Rydberg constant R

for the hydrogen atom) equal to (a)  (b)  (c ) 

 (d) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

λ

9/5R R
36

5

18/5R 4/R

9

5R

36

5R

18

5R

4

R

https://dl.doubtnut.com/l/_RD5qqjPbvGk6


75. The electirc potential between a proton and an

electron is given by  , where r_0 is a

constant. Assuming Bhor model to be applicable, write

variation of  with n, being the principal quantum

number. (a)  (b)  (c )  (d)

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

V = V0 ln( )
r

r0

rn

rn ∝ n rn ∝
1

n
r2
n rn ∝

1

n2

rn ∝ n

rn ∝ 1/n

rn ∝ n2

rn ∝ 1/n2

https://dl.doubtnut.com/l/_BQc2aXTRrkqx


76. In order to break a chemical bond in the molecules

of human skin, causing sunburn , a photon energy of

about  is required. This corresponds to

wavelength in the

A. infrared region

B. X-ray region

C. visible region

D. ultraviolet region

Answer: D

Watch Video Solution

3.5eV

https://dl.doubtnut.com/l/_l40TBibvndCl


77. The longest wavelength that the singly ionized

helium atom in its ground state will obsorb is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

912Å

304Å

606Å

1216Å

78. An electron in a hydrogen atom makes a trsnsition

 where  and  are principal quantumn1 → n2 n1 n2

https://dl.doubtnut.com/l/_XloYFiP8Ms2I
https://dl.doubtnut.com/l/_CyXduG9vFsNL


numbers of the two states. Assume the Bohr model to

be valid. The time period of the electron in the initial

state is eight times that in the �nal state. The possible

values of  and  are

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

n1 n2

n1 = 6, n2 = 3

n1 = 4, n2 = 2

n1 = 8, n2 = 1

n1 = 3, n2 = 1

https://dl.doubtnut.com/l/_CyXduG9vFsNL


79. In which of the following transition will the

wavelength be minimum ?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

n = 5 → n = 4

n = 4 → n = 3

n = 3 → n = 2

n = 2 → n = 1

80. A photon collides with a stationary hydrogen atom

in ground state inelastically. Energy of the colliding

https://dl.doubtnut.com/l/_yOxaq3LcfBmF
https://dl.doubtnut.com/l/_idFvoIjZz6S7


photon is 10.2 eV. After a time interval of the order of

micro second another photon collides with same

hydrogen atom inelastically with an energy of 15eV.

What wil be observed by the detector? 

(a) 2 photons of energy 10.2 eV 

(b) 2 photons of energy 1.4 eV 

(c ) One photon of energy 10.2 eV and an electron of

energy 1.4 eV 

(d) One photon of energy 10.2 eV and another photon

of energy 1.4 eV

A. Two proton of energy 

B. Two proton of energy 

C. One photon of energy  and one electron of

energy 

10.2eV

1.4eV

10.2eV

1.4eV

https://dl.doubtnut.com/l/_idFvoIjZz6S7


D. One electron having kinetic energy nearly .

Answer: D

Watch Video Solution

11.6eV

81. The shortest wavelength of the Brackett series of

hydrogen like atom (atomic number =Z) is the same as

the shortest wavelength of the Blamer series of

hydrgeon atom . The value ofn Z is

A. 4

B. 2

C. 3

https://dl.doubtnut.com/l/_idFvoIjZz6S7
https://dl.doubtnut.com/l/_5QhMDSA6s6Ex


D. 6

Answer: B

Watch Video Solution

82. In a hypothetivsl system, a particle of mass m and

charge -3q is moving around a very heavy particle

having charge q. Assuming Bohr's model to be true ot

this system the orbital velocity of mass m when it is

nearest to heavy particle is

A. 

B. 

3q2

2ε0h

3q2

4ε0h

https://dl.doubtnut.com/l/_5QhMDSA6s6Ex
https://dl.doubtnut.com/l/_zxxhpbPrtsN2


C. 

D. 

Answer: A

Watch Video Solution

3q

2πε0h

3q2

4πε0h

83. The angular momentum of an electron in a hydrogen

atom is proportional to

A. 

B. 

C. 

D. 

1/√r

1/r

√r

r2

https://dl.doubtnut.com/l/_zxxhpbPrtsN2
https://dl.doubtnut.com/l/_B4mpYXUTEi1c


Answer: C

Watch Video Solution

84. The rartio  of magnetic dipole moment

to that of the angular momentum of an electron of

mass  and charge  coulomb in Bohr's orbit of

hydrogen atom is

A. 

B. 

C. 

D. none of these

(inS1units)

mkg e

e

2m

e

m

2e

m

https://dl.doubtnut.com/l/_B4mpYXUTEi1c
https://dl.doubtnut.com/l/_hR4oeOGG3Kh4


Answer: A

Watch Video Solution

85. If an electron in  orbit of hydrogen atom

jumps down to  orbit, the amount of energy

reeased and the and the wavelength of radiation

emitted are

A. 

B. 

C. 

D. 

n = 3

n = 2

0.85eV , 6566Å

0.89eV , 1240Å

1.89eV , 6566Å

1.5eV , 6566Å

https://dl.doubtnut.com/l/_hR4oeOGG3Kh4
https://dl.doubtnut.com/l/_0p7qIAMi6GWX


Answer: C

Watch Video Solution

86. In hydrogen spectrum, the shortest wavelength in

Balmer series is the . The shortest wavelength in the

Brackett series will be

A. 

B. 

C. 

D. 

Answer: B

λ

2λ

4λ

9λ

16λ

https://dl.doubtnut.com/l/_0p7qIAMi6GWX
https://dl.doubtnut.com/l/_nSAz0uxCW5nl


Watch Video Solution

87. The minimum orbital angular momentum of the

electron in a hydrogen atom is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

3h
2π

9h
2π

h

2π

h

6π

https://dl.doubtnut.com/l/_nSAz0uxCW5nl
https://dl.doubtnut.com/l/_C15iimzOffEe


88. The �rst excitation potential of a hypothetical

hydrogen- like atom is . Find the third excitation

potential of the atom.

A.  electron volt

B.  electron volt

C.  electron volt

D. cannot be calculate by given information

Answer: C

Watch Video Solution

15V

V

3V
4

4V
3

https://dl.doubtnut.com/l/_TFkAyS4H5c4G


89. Two hydrogen atoms are in excited state with

electrons in  state.First one is moving to wards

left and emits a photon.' of energy  towards right.

Second one is moving towards right with same speed

and emits a photon of energy  towards right. Taking

recoil of nucleus.into account during_emission process :

A. 

B. 

C. 

D. information insu�cient

Answer: B

Watch Video Solution

n = 2

E1

E2

E1 > E2

E1 < E2

E1 = E2

https://dl.doubtnut.com/l/_L1prFp41KfAP


90. In a hydrogen atom following the Bohr's psotulates

the product of linear momentum and angular

momentum is proportional ot  where 'n' is the orbit

number. Find the valur of x.

A. 0

B. 2

C. -2

D. 1

Answer: A

Watch Video Solution

(n)x

https://dl.doubtnut.com/l/_L1prFp41KfAP
https://dl.doubtnut.com/l/_AcGonGUOeno8


91. The voltage applied to an X-ray tube is . The

maximum mass of photon emitted by the X-ray tube will

be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

18kV

2 × 10− 13kg

3.2 × 10− 36kg

3.2 × 10− 32kg

9.1 × 10− 31kg

https://dl.doubtnut.com/l/_WeVA6b7lSTEh


92. The wavelength of  X-rays of two metals 

 are , respectively ,

where  is rydberg 's constant. The number of electron

lying between  according to this lineis

A. 3

B. 6

C. 5

D. 4

Answer: D

Watch Video Solution

Kα

A and B 4/1875R and 1/675R

R

A and B

https://dl.doubtnut.com/l/_AAcWaFH8863U


93. Which electronic transition in  ion would emit

radiation of same wavelength as the wavelength of

second Balmar line of H-atom?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

Li2 +

n = 4 → n = 2

n = 8 → n = 2

n = 8 → n = 4

n = 12 → n = 6

https://dl.doubtnut.com/l/_HSYrgw7H0XuQ


94. The photon radiated from hydrogen corresponding

to the second line of Lyman series is absorbed by a

hydrogen like atom X in the second excited state. Then,

the hydrogen-like atom X makes a transition of nth

orbit.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

X = He+ , n = 4

X = Li+ + , n = 6

X = He+ , n = 6

X = Li+ + , n = 9

https://dl.doubtnut.com/l/_36A1nwdSsb2e


95. The element which has a  X-rays line of

wavelength  is  

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

Kα

1.8Å

(R = 1.1 × 107m− 1, b = 1 and √5/33 = 0.39)

Co, Z = 27

Iron, Z = 26

Mn, Z = 25

Ni, Z = 28

https://dl.doubtnut.com/l/_bGT4YdI7V9cz


96. When an electron acceleration by potential di�erent

 is bombarded on a speci�c metal, the emitted X-ray

spectrum obtained is shown in �gure . If the potential

di�erent is reduced to  , the correct spectrum is  

A. 

U

U /3

https://dl.doubtnut.com/l/_0cYOVL25s3DH


B. 

C. 

D. 

Answer: B

Watch Video Solution

97. In a hydrogen atom , the electron atom makes a

transition from . The magnetic �eld

produced by the circulating electron at the nucleus

n = 2 → n = 1

https://dl.doubtnut.com/l/_0cYOVL25s3DH
https://dl.doubtnut.com/l/_wI5aEB2CRodE


A. decrease 16 time

B. increase 4 time

C. decrease 4 time

D. increase 32 time

Answer: D

Watch Video Solution

98. An electron in a hydrogen in a hydrogen atom makes

a transition from �rst excited state to ground state. The

equivalent current due to circulating electron

A. increase 2 time

https://dl.doubtnut.com/l/_wI5aEB2CRodE
https://dl.doubtnut.com/l/_MQjozyZa00JO


B. increase 4 time

C. increase 8 time

D. remain the same

Answer: C

Watch Video Solution

99. When the voltage applied to an X-ray tube is

increased from  kV to  kV, the

wavelength di�erence between limit of the continous X-

ray spectrum increases by a factor 3 The atomic number

of the element of which the tube anticathode is made

will be (30-x), Find Value of x.

V1 = 10 V2 = 20

https://dl.doubtnut.com/l/_MQjozyZa00JO
https://dl.doubtnut.com/l/_PsADpVCTkrfS


A. 28

B. 29

C. 65

D. 66

Answer: B

Watch Video Solution

100. Monochromatic radiation of wavelength  is

incident on a hydrogen sample in ground state.

hydrogen atoms absorb a fraction of light and

subsequently and radiation of six di�erent wavelength

.Find the value of 

λ

λ

https://dl.doubtnut.com/l/_PsADpVCTkrfS
https://dl.doubtnut.com/l/_DGyukylJg2ZS


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

203nm

95nm

80nm

73nm

101. The power of an X-ray tube is . If the potential

di�erence applied across the tube is  , then the

number of electrons striking the target per second is

A. 

16W

51kV

8.4 × 1016

https://dl.doubtnut.com/l/_DGyukylJg2ZS
https://dl.doubtnut.com/l/_J9zE0PhKgzMT


B. 

C. 

D. 

Answer: C

Watch Video Solution

5 × 1017

2 × 1016

2 × 1019

102. A hydrogen like atom (atomic number Z) is in a

higher excited state of quantum number n. The excited

atom can make a transition to the �rst excited state by

successively emitting two photons of energy 10.2 eV and

17.0 eV, respectively. Alternatively, the atom from the

same excited state can make a transition to the second

https://dl.doubtnut.com/l/_J9zE0PhKgzMT
https://dl.doubtnut.com/l/_ZaAyNVOH5y85


excited state by successively emitting two photons of

energies 4.25 eV and 5.95 eV, respectively Determine the

values of n and Z. (lonization energy of H-atom = 13.6 eV)

A. 6 and 6

B. 3 and 3

C. 6 and 3

D. 3 and 6

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_ZaAyNVOH5y85


103. Hydrogen atom in a sample are excited to 

state and it is found that photons of all possible

wavelength are present in the emission spectra. The

minimum number of hydrogen atom in the sample

would be

A. 5

B. 6

C. 10

D. in�nite

Answer: B

Watch Video Solution

n = 5

https://dl.doubtnut.com/l/_67dDFjiqCEPR


104. A sample of hydrogen atom is in excited state (all

the atoms ). The photons emitted from this sample are

made to pass through a �lter through which light

having wavelength greater than  can only pass.

Only one type of photons are found to pass the �lter.

The sample's excited state initially is

, ground state energy of

hydrogen atom .

A. Fifth excited state

B. Fourth excited state

C. third excited state

D. Second excited state

800nm

[Takehc = 1240eV − nm

= − 13.6eV ]

https://dl.doubtnut.com/l/_7Osxs36u1Zfe


Answer: C

Watch Video Solution

105. Mark out the correct statement regarding X-rays.

A. When fast moving electrons strike the metal

target, they enter the metal larged and in a very

short time span come to rest , and thus an

electromagnetic charged electron produces

electromagnetic waves (X-ray).

B. Characteristic X-rays are produced due to

transition of an electron from higher energy levels

https://dl.doubtnut.com/l/_7Osxs36u1Zfe
https://dl.doubtnut.com/l/_K4Z5XFVHPk2K


to vacant lower energy levels.

C. X-ray spectrum is a discrete spectra just like

hydrogen spectra.

D. Both (a) and (b) are correct.

Answer: B

Watch Video Solution

106. An electron collides with a hydrogen atom in its

ground state and excites it to  ,. The energy gives

to hydrogen aton n this inclastic collision is [Neglect

the recoiling of hydrogen atom]

n = 3

https://dl.doubtnut.com/l/_K4Z5XFVHPk2K
https://dl.doubtnut.com/l/_tdSebfxIjhgV


A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

10.2eV

12.1eV

12.5eV

107. Electron in a hydrogen-like atom  make

transition from the forth excited state to the third

excited state and from the third excited state to the

second excited state. The resulting radiations are

incident potential for photoelectrons ejested by shorter

(Z = 3)

https://dl.doubtnut.com/l/_tdSebfxIjhgV
https://dl.doubtnut.com/l/_9CoHbQ443rZE


wavelength is .  

Calculate the work function of the metal and stopping

potiential for the photoelectrons ejected by the longer

wavelength.

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

3.95eV

2.0V

0.75V

0.6V

https://dl.doubtnut.com/l/_9CoHbQ443rZE


108. In which of the following transition will the

wavelength be minimum ?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

n1 = 5, n2 = 4

n1 = 4, n2 = 3

n1 = 3, n2 = 2

n1 = 2, n2 = 1

109. An electron of kinetic energy K collides elastically

with a stationary hydrogen atom in the ground state.

https://dl.doubtnut.com/l/_iVye9CF7X8sQ
https://dl.doubtnut.com/l/_LVDNkCgLPZSJ


Then,

A. must be elastic

B. must be completely incleastic

C. may be partially elastic

D. information is insu�cient

Answer: A

Watch Video Solution

110. If the average life time of an excited state of

hydrogen is of the order of , estimate how many

whits an alectron makes when it is in the state 

10− 8s

n = 2

https://dl.doubtnut.com/l/_LVDNkCgLPZSJ
https://dl.doubtnut.com/l/_GtkoGgsRvJMR


and before it su�ers a transition to state

?

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

n = 1(Bohrrediusa0 = 5.3 × 10− 11m)

107

8 × 106

2 × 105

111. An electron of energy  undergoes an

inelastic collision with a hydrogen atom in its ground

11.2eV

https://dl.doubtnut.com/l/_GtkoGgsRvJMR
https://dl.doubtnut.com/l/_Prbw5WXQ008L


state [Neglect recoiling of atom as . Then

is this case

A. the outgoing electron ha senergy 

B. the entireenergy is absorbed by the  atom and

the electron stops

C.  of the incident electron energy is

obsorbed by the  atom and the electron would

come out with  energy

D. none of the above

Answer: C

Watch Video Solution

mH > > me]

11.2eV

H

10.2eV

H

1.0eV

https://dl.doubtnut.com/l/_Prbw5WXQ008L
https://dl.doubtnut.com/l/_hFEf8EUP5j27


112. The recoil speed of hydrogen atom after it emits a

photon in going from  state is

nearly 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

n = 2state → n = 1

[TakeR∞ = 1.1 × 107m and h = 6.63 × 10− 34Js]

1.5ms− 1

3.3ms− 1

4.5ms− 1

6.6ms− 1

https://dl.doubtnut.com/l/_hFEf8EUP5j27


113. A beam of  electrons is used to bombard

gaseous hydrogen. The series obtained in emission

spectra is // are

A. Lyman series

B. Balmer series

C. Brackett series

D. All of these

Answer: D

Watch Video Solution

13.0eV

https://dl.doubtnut.com/l/_5bV9TaIaftAn


114. The wavelength of the spectral line that

corresponds to a transition in hydrogen atom from

 to ground state would be [In which part of

electromagnetic spectrum this line liues?]`

A. , ultraviolet

B. , infrared

C. , ultraviolet

D. , ultraviolet

Answer: A

Watch Video Solution

n = 10

92.25nm

92.25nm

86.95nm

97.65nm

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


115. The angular momentum of an electron in hydrogen

atom is . Kinetic energy this electron is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

4h/2π

4.35eV

1.51eV

0.85eV

13.6eV

116. Di�erence between nth and (n+1) the Bohr's radius

of 'H' atom is equal ot it s (n-1) th Bohr's radius . The

https://dl.doubtnut.com/l/_A3gD9ByDc9l6
https://dl.doubtnut.com/l/_7Tx9zP6feBBM


value of n is

A. 1

B. 2

C. 3

D. 4

Answer: D

Watch Video Solution

117.  wavelength emitted by an atom of atomic

number Z=11 is . Find the atomic number for an atom

that emits  radiation with wavelength .

Kα

λ

Kα 4λ

https://dl.doubtnut.com/l/_7Tx9zP6feBBM
https://dl.doubtnut.com/l/_GGBq7sv8x8CZ


A. 6

B. 4

C. 11

D. 44

Answer: A

Watch Video Solution

118. A proton of mass  moving with a speed 

apporoches a stationary proton that is free to move.

Assuming impact parameter to be zero., i.e., head-on

collision. How close will be incident proton go to other

proton ?

m v0

https://dl.doubtnut.com/l/_GGBq7sv8x8CZ
https://dl.doubtnut.com/l/_loOcU3ByObWO


A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

e3

πε0m
2v0

e3

πε0mv0

e2

πε0mv2
0

119. If an X-ray tube operates at the voltage of 10kV, �nd

the ratio of the de-broglie wavelength of the incident

electrons to the shortest wavelength of X-ray

producted. The speci�c charge of electron is

.1.8 × 1011 C

kg

https://dl.doubtnut.com/l/_loOcU3ByObWO
https://dl.doubtnut.com/l/_rBFHd9rYxrDr


A. 1

B. 0.1

C. 1.8

D. 1.2

Answer: B

Watch Video Solution

120. The potential di�erent across the Coolidge tube is

 current �ows through the voltage

supply. Only  of the energy carried by the

electrons striking the target is converted into X-ray. The

power carried by the X-ray beam is . Then

20kV and 10mA

0.5 %

p

https://dl.doubtnut.com/l/_rBFHd9rYxrDr
https://dl.doubtnut.com/l/_WZVC4fHgEXE1


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

P = 0.1W

P = 1W

P = 2W

P = 10W

121. Determine the minimum wavelength that hydrogen

in its ground state can obsorb. What would be the next

smaller wavelength that would work?

A. 133nm

https://dl.doubtnut.com/l/_WZVC4fHgEXE1
https://dl.doubtnut.com/l/_tHWekNu0iHeJ


B. 

C. 

D. 

Answer: D

Watch Video Solution

13.3nm

10.3nm

103nm

122. In order to determine the value of , a scienctist

shines photons (''light particles '')of various energies at

a cloud of atomic hydrogen. Most of the hydrogen atom

occupy transition through that cloud : see �gure is a

graph of part of the scientist's data, showing the

idensity of the transmitted light as a function of the

E0

https://dl.doubtnut.com/l/_tHWekNu0iHeJ
https://dl.doubtnut.com/l/_cZNwXdIMYm7y


photon energy. A hydrogen atom's electron is likely to

obsorb a photon only if the photon gives the electron

enough energy to knock it into a higher shell.

  

According to this experiment , what is the approximate

value of ?

A. 

E0

1.6 × 10− 18J

https://dl.doubtnut.com/l/_cZNwXdIMYm7y


B. 

C. 

D. 

Answer: B

Watch Video Solution

2.1 × 10− 18J

3.2 × 10− 18J

6.4 × 10− 18J

123. In the above question, if the scientist continues

taking data at higher photon energies he will �nd the

next major ''dip'' in the intensity graph at what photon

energy ?

A. E0
1

9

https://dl.doubtnut.com/l/_cZNwXdIMYm7y
https://dl.doubtnut.com/l/_Lw6Zu5QfAYzU


B. 

C. 

D. 

Answer: B

Watch Video Solution

E0
8

9

3E0

9E0

124. Electrons with energy 80 ke V are incident on the

tungsten

target of on X-ray tube. K-shell electrons of tungsten

have 72.5 ke V energy.

X-ray emitted by the tube contain only

(a) a continuous X-ray spectrum (Bremsstrahlung) with

https://dl.doubtnut.com/l/_Lw6Zu5QfAYzU
https://dl.doubtnut.com/l/_lmHe5NBbby4S


a minimum wavelength of 

. (b) a continuos X-ray spectrum

(Bremsstrahlung) with all wavelegths

(c ) the characteristic X-ray spectrum of tungsten

(d) a continuous X-ray spectrum (Bremsstrahlung) witha

minimum wavelength of 

 and the characteristic X-ray spectrum of

tungsten.

A. a continuos X-ray spectrum (Bremsstrablung) with

a minimum wavelength of 

B. a continuos X-ray spectrum (Bremsstrablung) all

wavelengthsS

C. a continuos X-ray spectrum of tungsten

≈ 0.155Å

≈ 0.155Å

−0.155Å

https://dl.doubtnut.com/l/_lmHe5NBbby4S


D. a continuos X-ray spectrum (Bremsstrablung) with

a minimum wavelength of  and the

charateristic X-ray spectrum of tungsten

Answer: D

Watch Video Solution

−0.155Å

125. Consider a hypothetical annihilation of a stationary

electron with a stationary positron. What is the

wavelength of the resulting radiation?

A. 

B. 

λ =
h

m0c

λ =
2h

m0c
2

https://dl.doubtnut.com/l/_lmHe5NBbby4S
https://dl.doubtnut.com/l/_fqG6vdkMOpxZ


C. 

D. None of these

Answer: A

Watch Video Solution

λ =
h

2m0c
2

126. A potential of 10000 V is applied across an x-ray

tube. Find the ratio of de-Broglie wavelength associated

with incident electrons to the minimum wavelength

associated with x-rays.

A. 

B. 

1: 10

10: 1

https://dl.doubtnut.com/l/_fqG6vdkMOpxZ
https://dl.doubtnut.com/l/_g4TYh7iCyF1Z


C. 

D. 

Answer: A

Watch Video Solution

5: 1

1: 5

127. If the potential di�erence applied across a Coolidge

tube is increased , then

A. wavelength of  will increase

B.  will increase

C. di�erent between wavelength of  and 

increase

Kα

λmin

Kα λmin

https://dl.doubtnut.com/l/_g4TYh7iCyF1Z
https://dl.doubtnut.com/l/_hb9ZgMNEHFP3


D. none of these

Answer: C

Watch Video Solution

128. An X-ray tube is operating at 150 kV and 10 mA. If

only 1% of the electric power supplied is converted into

X-rays, the rate at which the target is heated in calories

per second is

A. 3.57

B. 35.7

C. 4.57

https://dl.doubtnut.com/l/_hb9ZgMNEHFP3
https://dl.doubtnut.com/l/_L24pXmaqYC1u


D. 15

Answer: A

Watch Video Solution

129. Figure shown Moseley's plot between  and 

where  is the frequency and  is the atomic number.

Three lines A, B, and C always in the graph may

√f Z

f Z

https://dl.doubtnut.com/l/_L24pXmaqYC1u
https://dl.doubtnut.com/l/_P0I0FtRFklYA


repersent 

A.  lines, respectively

B.  lines, respectively

C.  lines, respectively

D. Nothing

Answer: D

Watch Video Solution

Kα, Kβ, and Kγ

Kγ, Kβ, and Kα

Kσ, Lσ, and Kα

https://dl.doubtnut.com/l/_P0I0FtRFklYA


130. An electron in the ground state of hydrogen has an

angular momentum  and an electron in the �st

excited state of lithium has an angular momentum .

Then,

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

L1

L2

L1 = L2

L1 = 4L2

L2 = 2L1

L1 = 2L2

https://dl.doubtnut.com/l/_AA6KW4Eh9DVS


131. The approximate value of quantum number  for

the circular orbit of hydrogen of  in diameter

is

A. 1000

B. 60

C. 10000

D. 31

Answer: D

Watch Video Solution

n

0.0001mm

https://dl.doubtnut.com/l/_T6G361Kbl13b


132. If electron with principal quantum number 

were not allowed in nature , the number of possible

element would be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

n > 4

n(n + 1)
1

2

{ }
2

n(n + 1)

2

n(n + 1)(2n + 1)
1

6

n(n + 1)(2n + 1)
1

3

https://dl.doubtnut.com/l/_8uurAb7VSFIA


133. The velocity of an electron in the �rst orbit of 

atom is  . The velocity of an electron in the second

orbit of  is

A. 

B. v

C. 

D. 

Answer: B

Watch Video Solution

H

v

He+

2v

v

2

v

4

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


134. Find recoil speed (approximately in  when a

hydrogen atom emits a photon during the transition

from 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ms− 1)

n = 5 → n = 1

4.718ms− 1

7.418ms− 1

4.178ms− 1

7.148ms− 1

https://dl.doubtnut.com/l/_7k1DgkuBw4tx


135. If a hydrogen atom emit a photon of energy 

, its orbital angular momentum changes by  L. then 

L equals

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

12.1eV

Δ Δ

1.05 × 10− 34Js

2.11 × 10− 34Js

3.16 × 10− 34Js

4.22 × 10− 34

https://dl.doubtnut.com/l/_O9vJoYzjQzF7


136. An electron of kinetic energy K collides elastically

with a stationary hydrogen atom in the ground state.

Then,

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

0 < E < ∞

0 < E < 10.2eV

0 < E < 13.6eV

0 < E < 3.4eV

https://dl.doubtnut.com/l/_1StNKtbNJWgS


137. The wavlength of  X-rays produced by an X-ray

tube 0.76Å . The atomic number of the anode material

of the tube is

A. 30

B. 40

C. 50

D. 60

Answer: B

Watch Video Solution

Kα,

https://dl.doubtnut.com/l/_yZyrEJaGT3Rg


138. Let the potential energy of the hydrogen atom in

the ground state be zero . Then its energy in the excited

state will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

10.2eV

13.6eV

23.8eV

27.2eV

https://dl.doubtnut.com/l/_Du8mEfJswPHU


139. When photons of wavlength  are incident on an

isolated sphere suspended by an insulated thread, the

corresponding stopping potential is found to be 

When photons of wavelength  are used, the

corresponding stopping potential was thricle of the

above value. If light of wavelength  is used, the

stopping potential for this case would be

A. 

B. 

C. 

D. 

Answer: B

λ1

ΔV .

λ2

λ3

[ + − ]
hc

e

1

λ3

1

2λ2

1

λ1

[ + − ]
hc

e

1

λ3

1

2λ2

3

λ1

[ + − ]
hc

e

1

λ3

1

λ2

1

λ1

[ − − ]
hc

e

1

λ3

1

λ2

1

λ1

https://dl.doubtnut.com/l/_l3fkw7dUPqbW


Watch Video Solution

140. The ionization of the ionized sodium atom  is:

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

Na10

13.6eV

13.6 × 11eV

(13.6/11)eV

13.6 × (112)eV

https://dl.doubtnut.com/l/_l3fkw7dUPqbW
https://dl.doubtnut.com/l/_qeW2i30uJQq0


141. The shortest wavelength produced in an X-ray tube

operating at  million volt is

A. dependent on the target element

B. about 

C. double of the shortest wavelength produced at 

milllion volt

D. dependent only on the target material

Answer: C

Watch Video Solution

0.5

2.5 × 10− 12m

1

https://dl.doubtnut.com/l/_6Trneb488E5u


142. If the  radiation of  has a

wevelength of , calculate wevelength of the

corresponding radiation of

 assuming b = 1.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Kα Mo(Z = 42)

0.71Å

Cu, i. e. , kαf or Cu(Z = 29)

1Å

2Å

1.52Å

1.25Å

https://dl.doubtnut.com/l/_RivPX9WsS2c8


143. A beam of electron accelerated by a large potential

di�erence  is mode of strike a metal target of produce

X-ray . For what value of  , will the resulting X-ray have

the lower minimum wavelength?

Watch Video Solution

V

V

144. The minimum kinetic energy required for ionization

of a hydrogen atom is  in case electron is collided

with hydrogen atom , it is  if the the hydrogen ion is

collided and  when helium ion collided . Then.

A. 

B. 

E1

E2

E3

E1 = E2 = E3

E1 > E2 > E3

https://dl.doubtnut.com/l/_ub4m94bH2eOs
https://dl.doubtnut.com/l/_bPxFhFrInPnD


C. 

D. 

Answer: C

Watch Video Solution

E1 < E2 < E3

E1 > E3 > E2

145. According to Bohr's theory, the time averaged

magnetic �eld at the centre (i.e. nucleus) of a hydrogen

atom due to the motion of electrons in the nth orbit is

proportional to : (n = principal quantum number)

A. 

B. 

n3

z5

n4

z

https://dl.doubtnut.com/l/_bPxFhFrInPnD
https://dl.doubtnut.com/l/_PM8K3DqKKyb2


C. 

D. 

Answer: D

Watch Video Solution

z2

n3

z3

n5

146. Magnetic moment due to the motion of he electron

in nth energy state of hydrogen atom is proportional to

A. n

B. 

C. 

D. 

n0

n5

n3

https://dl.doubtnut.com/l/_PM8K3DqKKyb2
https://dl.doubtnut.com/l/_5NdydL008KU7


Answer: A

Watch Video Solution

147. The ratio between total acceleration of the electron

in singly ionized helium atom and hydrogen atom(both

in ground state) is

A. 1

B. 8

C. 4

D. 16

Answer: B

https://dl.doubtnut.com/l/_5NdydL008KU7
https://dl.doubtnut.com/l/_dmiKrr2wstTq


Watch Video Solution

148. The shortest wavelength of the Brackett series of

hydrogen like atom (atomic number =Z) is the same as

the shortest wavelength of the Blamer series of

hydrgeon atom . The value ofn Z is

A. 2

B. 3

C. 4

D. 6

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_dmiKrr2wstTq
https://dl.doubtnut.com/l/_sN0G9Z1WlSmi


149. A hydrogen atom is in an exited state of principal

quantum number n it emits a photon of wavelength 

when returns to the ground state The value of n is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

λ

√λR(λR − 1)

√
λ(R − 1)

λR

√
λR

λR − 1

√λ(R − 1)

https://dl.doubtnut.com/l/_sN0G9Z1WlSmi
https://dl.doubtnut.com/l/_5bKSkcYWKjkE
https://dl.doubtnut.com/l/_3gHkhK06Kluv


150. A neutron moving with a speed v makes a head on

collision with a hydrogen atom in ground state kept at

rest. The minimum kinetic energy of neutron for which

inelastic collision will take place is (asssume that mass

of proton is nearly equal to the mass of neutron)

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

10.2eV

20.4eV

12.1eV

16.8eV

https://dl.doubtnut.com/l/_3gHkhK06Kluv
https://dl.doubtnut.com/l/_iooSDbXj6H33


151. In a hydrogen atom, the electron is in nth excited it

comes down to �rst excited state by emitting ten

di�erent wavlength . The value of n is

A. 6

B. 7

C. 8

D. 9

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_iooSDbXj6H33


152. Angular momentum (L) and radius of hydrogen

atom ae related as

A. 

B. 

C. 

D. none of these

Answer: D

Watch Video Solution

Lr = cons tan t

Lr2 = cons tan t

Lr4 = cons tan t

153. The angular momentum of an electron in an orbit is

quantized because it is a necessary condition for the

https://dl.doubtnut.com/l/_53Cl3uuIjsoZ
https://dl.doubtnut.com/l/_nZsd9hgpB0oc


compatibility with

A. wave nature of electron

B. particle nature of electron

C. Pauli's exclusion behavior

D. none of these

Answer: A

Watch Video Solution

154. Find the maximum angular speed of the electron of

a hydrogen atoms in a statoonary orbit

A. 6.2 × 1015rads− 1

https://dl.doubtnut.com/l/_nZsd9hgpB0oc
https://dl.doubtnut.com/l/_RMCXY97CyOO3


B. 

C. 

D. 

Answer: B

Watch Video Solution

4.1 × 1016rads− 1

24 × 1010rads− 1

9.2 × 106rads− 1

155. In hydrogen and hydrogen like atoms the ratio of

di�erence of energy  and  varies

with atomic number Z and principal quantum number n

as

A. 

E4n − E2n E2n − En

z2

n2

https://dl.doubtnut.com/l/_RMCXY97CyOO3
https://dl.doubtnut.com/l/_lnq6UQVNUL5D


B. 

C. 

D. none of these

Answer: D

Watch Video Solution

z4

n4

z

n

156. According to Bahor's theory of hydrogen atom the

product of the binding energy of the electron in the nth

orbit and its radius in the nth ornit.

A. is proportional to 

B. is inversely proportional to 

n2

n3

https://dl.doubtnut.com/l/_lnq6UQVNUL5D
https://dl.doubtnut.com/l/_uinMU5DbY3fc


C. has a consatnt valueof 

D. has a consatnt valueof 

Answer: D

Watch Video Solution

10.2eV − Å

7.2eV − Å

157. An electron and a photon have same wavelength If

p is the momentum of electron and E the energy

photon. The magnitude of p/E is SI unit is

A. 

B. 

C. 

3.0 × 108

3.33 × 10− 9

9.1 × 10− 31

https://dl.doubtnut.com/l/_uinMU5DbY3fc
https://dl.doubtnut.com/l/_JkLM91y5tlZA


D. 

Answer: B

Watch Video Solution

6.64 × 10− 34

158. In X-ray tube when the accelerating voltage V is

halved.the di�erence between the wavelength of 

line and minimum wavelength of continuous X-ray

spectrum

A. remain constant

B. because more than two times

C. because half

Kα

https://dl.doubtnut.com/l/_JkLM91y5tlZA
https://dl.doubtnut.com/l/_whAhBsrWby7w


D. because less than two times

Answer: D

Watch Video Solution

159. In an excited state of hydrogen like atom an

electron has total energy of . If the kinetic

energy of the electron is E and its de-Broglie

wavelength is , then

A. 

B. 

C. 

−3.4eV

λ

E = 6.8eV : λ = 6.6 × 10− 10m

E = 3.4eV : λ = 6.6 × 10− 10m

E = 3.4eV : λ = 6.6 × 10− 11m

https://dl.doubtnut.com/l/_whAhBsrWby7w
https://dl.doubtnut.com/l/_le4htnPnqoPK


D. 

Answer: B

Watch Video Solution

E = 6.8eV : λ = 6.6 × 10− 11m

160. The circumference of the second Bohr orbit of

electron in hydrogen atom is  . The potential

di�erence that must be applied between the plates so

that the electron have the de Broglie wavelength

corresponding in this circumference is

A. 

B. 

600nm

10− 5V

10− 5V
5

3

https://dl.doubtnut.com/l/_le4htnPnqoPK
https://dl.doubtnut.com/l/_3knQI0GUELJN


C. 

D. 

Answer: D

Watch Video Solution

5 × 10− 5V

3 × 10− 5V

161. X-ray emitted from a copper target and a

molybdenum target are found to contains a line of

wavelength  attributed to the  line of an

impurity element . The  line of copper  and

molybdenum  have wavelength 

, respectively. The atomic number

of the impurity element is

22.85nm Kα

Kα (Z = 29)

(Z = 42)

15.42nm and 7.12nm

https://dl.doubtnut.com/l/_3knQI0GUELJN
https://dl.doubtnut.com/l/_MjmVyU49y7yO


A. 22

B. 23

C. 24

D. 25

Answer: C

Watch Video Solution

162. An electron in a Bohr orbit of hydrogen atom with

quantum number n has an angular momentum

.If the electron drops from

this level to the next lower level , the wavelength of this

lines is

4.2176 × 10− 34kg − m2 /sec

https://dl.doubtnut.com/l/_MjmVyU49y7yO
https://dl.doubtnut.com/l/_ChqeMM8v9qTn


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

18nm

187.6 ±

1876Å

1.876 × 104Å

163. In the Bohr model of a  atom , a 

 of mass  and of the same charge as the

electron is in a circular orbit of ratio of radius  about

the nucleus with an orbital angular momentum . If

the radius of a nucleus of atomic number  is given by 

π − mesic

π − mesic mπ

r

h/2π

Z

https://dl.doubtnut.com/l/_ChqeMM8v9qTn
https://dl.doubtnut.com/l/_SyF4OS0Xl5Cv


, then the limit on  for which 

atoms might exist is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

R = 1.6 × 10− 15Z m
1

3 Z

(ε0h
2 /πme2 = 0.53Å and mπ /me = 264)π − mesic

< 105

> 105

< 37

> 37

https://dl.doubtnut.com/l/_SyF4OS0Xl5Cv


164. In the spectrum of singly ionized helium , the

wavelength of a line abserved is almost the same as the

�rst line of Balmer series of hydrogen . It is due to

transition of electron

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

omn1 = 6 → n2 = 4

omn5 = 6 → n2 = 3

omn1 = 4 → n2 = 2

omn1 = 3 → n2 = 2

https://dl.doubtnut.com/l/_lm2ZQ2CYjGQs


165. A  X-ray emitted from a sample has an energy of

`7.46 ke V. Of which element is the sample made?

A. Calucium 

B. Cobalt 

C. Cadmium 

D. Nickel 

Answer: D

Watch Video Solution

Kα

(Ca, Z = 20)

(Co, Z = 27)

(Cd, Z = 48)

(Ni, Z = 28)

166. Hydrogen atom absorbs radiations of wavelength

 and consequently emit radiations of 6 di�erentλ0

https://dl.doubtnut.com/l/_Onp4Y6c3lui6
https://dl.doubtnut.com/l/_CDAnF1d9bZX7


wavelengths, of which two wavelengths are longer than

. Chosses the correct alternative(s).

A. the �nal excited state of the atoms is 

B. the initial state of the atoms may be 

C. the initial state of the atoms may be 

D. there are three transitions belonging to Lyman

series

Answer: A::B::D

Watch Video Solution

λ0

n = 4

n = 2

n = 3

https://dl.doubtnut.com/l/_CDAnF1d9bZX7


167. Energy liberated in the de-excitation of hydrogen

atom from the third level falls on a photo-cathode. Later

when the same photo-cathode is exposed to a spectrum

of some unknown - like gas, excited to the second

energy level , it is found that the de Broglie wavelength

of the fastest photoelectrons now ejected has

decreased by a factor of . For this new gas, di�erence

of energies of the second Lyman line and the �rst

balmer line is found to be  times the ionization

potential of the hydrogen atom. Select the correct

statement (s):

A. The gas is lithium.

B. The gas is helium.

3

3

https://dl.doubtnut.com/l/_ibR5tSCYZRsL


C. The work function of photo-cathode is .

D. The work function of photo-cathode is .

Answer: B::C

Watch Video Solution

8.5eV

5.5eV

168. Which of the following products, in a hydrogen

atom , are independent of the principal quantum

number  ? The symbels have their usual meanings.

A. 

B. 

C. 

n

ω2r

E

v2

v2r

https://dl.doubtnut.com/l/_ibR5tSCYZRsL
https://dl.doubtnut.com/l/_ZfqrHAtAVDul


D. 

Answer: B::C

Watch Video Solution

E

c

169. According to Bohr's theory of hydrogen atom , for

the electron in the nth premissible orbit

A. Linear momentum 

B. radius of orbit

C. Kinetic energy 

D. angular momentum 

∝
1

n

∝ n

∝
1

n2

∝ n

https://dl.doubtnut.com/l/_ZfqrHAtAVDul
https://dl.doubtnut.com/l/_7M6wHwGJwaFW


Answer: A::C::D

Watch Video Solution

170. When a hydrogen atom is excited from ground

state to �rst excited state, then a)its kinetic energy

increased by 20 eV b)its kinetic energy decreased by 10.2

eV c)its potential energy increased by 20.4 eV d)its

angular momentum increased by 1.05×10^-34Js

A. Not correct

B. Correct

C. Correct

D. Correct

https://dl.doubtnut.com/l/_7M6wHwGJwaFW
https://dl.doubtnut.com/l/_cF0DdlRSfp5n


Answer: B::C::D

Watch Video Solution

171. In an X-ray tube, the voltage applied is . The

energy required to remove an electron from

 In the X-rays emitted by the tube.

A. minimum wavelength will be .

B. energy of the characteristic x-rays will be equal to

oe less than .

C.  X-ray may be emitted.

D.  X-ray will have energy .

20kV

Lshellis19.9keV

62.1nm

19.9keV

Lα

Lα 19.9keV

https://dl.doubtnut.com/l/_cF0DdlRSfp5n
https://dl.doubtnut.com/l/_RwLLmW67iVNe


Answer: A::B::C

Watch Video Solution

172. Supose the potential energy between electron and

proton at a distance r is given by  . Applicatiojn

of Bohr's theroy of hydrogen atom in this case shows

that

A. energy in the nth orbit is proportional to 

B. energy is proportional to  

C. energy in the nth orbit is proportional to 

−
Ke2

3r3

n6

m− 3

(m = mass of electron)

n− 2

https://dl.doubtnut.com/l/_RwLLmW67iVNe
https://dl.doubtnut.com/l/_O8ypxCGbf8I0


D. energy is proportional to  (m = "mass of

electron")`

Answer: A::B

Watch Video Solution

m3

173. Let  be the area enclosed by the nth orbit in a

hydrogen atom. The graph of in  against ln

(n)

A. will pass through origin

B. will be a straight line with slop 

C. will be a monotonically increasing nonlinear curve

An

(An ∣ A1)

4

https://dl.doubtnut.com/l/_O8ypxCGbf8I0
https://dl.doubtnut.com/l/_1zcM8n1W65eG


D. will be a circle

Answer: A::B

Watch Video Solution

174. Mark out the correct statement(s).

A. Line spectra contain information about atoms

only.

B. Line spectra contain information about both

atoms and molecules.

C. Band spectra contain information about both

atoms and molecules.

https://dl.doubtnut.com/l/_1zcM8n1W65eG
https://dl.doubtnut.com/l/_vBcbM52N7s0f


D. Bamd spectra contain information about

molecules only.

Answer: B::D

Watch Video Solution

175. A hydrogen atom having kinetic energy  collides

with a stationary hydrogen atom. Assume all motions

are taking place along the line of motion of the moving

hydrogen atom. For this situation, mark out the correct

statement (s).

A. For  only, collision would be elastic.

E

E ≥ 20.4eV

https://dl.doubtnut.com/l/_vBcbM52N7s0f
https://dl.doubtnut.com/l/_rteB38dRkwR2


B. For  only, collision would be inelastic.

C. For  only, collision would be perfectly

inelastic.

D. For  the  of initially moving

hydrogen atom after collisition is zero.

Answer: B::C::D

Watch Video Solution

E ≥ 20.4eV

E = 2.4eV

E = 18eV KE

176. In Bohr's model of hydrogen atom ,

A. the radius of nth orbit is proportional to n2

https://dl.doubtnut.com/l/_rteB38dRkwR2
https://dl.doubtnut.com/l/_CaiAHXYICsRN


B. the total energy of electron in nth orbit is

proportional to 

C. the amgular momentum of the electron in an

orbit is an integral multiple of 

D. the magnitude of the potential energy of an

electron in any orbit is greater than its kinetic

energy

Answer: A::C::D

Watch Video Solution

n

h/2π

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


177. Which of the following are in the ascending order

of wavelength?

A. ,…. Lines in the Balmer series of

hydrogen atom

B. Lyman limit, Balmer limit, and Paschen limit in the

hydrogen spectrum

C. Violet, blue, yellow, and red colour in solar

spectrum.

D. None of above.

Answer: B::C

Watch Video Solution

Hα, Hβ, Hγ

https://dl.doubtnut.com/l/_7BmTuuUXTg7v


178. Continuous spectrum is produced by

A. incandesent electric bulb

B. sum

C. hydrogen molecules

D. sodium vapor lamp

Answer: A::B

Watch Video Solution

179. A gas of monoatomic hydrogen is bombarded with

a stream of electrons that have been accelerated from

https://dl.doubtnut.com/l/_7BmTuuUXTg7v
https://dl.doubtnut.com/l/_hU6HMHsvgFEk
https://dl.doubtnut.com/l/_PODenxnwCgq1


rest through a potential di�erence of . In the

emission spectrum, one can observe lines of

A. Lyman series

B. Balmer series

C. Paschen series

D. Pfund series

Answer: A::B::C

Watch Video Solution

12.75V

180. If the potential energy of the electron in the �rst

allowed orbit in hydrogen atom is : itsE

https://dl.doubtnut.com/l/_PODenxnwCgq1
https://dl.doubtnut.com/l/_VYLJO3aoMZxQ


A. ionization potential is : its

B. kinetic energy is 

C. total energy is 

D. none of these

Answer: A::B::C

Watch Video Solution

E

−E/2

E/2

181. According to Bohr's theory of hydrogen atom , for

the electron in the nth premissible orbit

A. the linear momentum is propotional to 

B. the radius is propotional to 

(1/n)

(n)

https://dl.doubtnut.com/l/_VYLJO3aoMZxQ
https://dl.doubtnut.com/l/_rVGufVouq6sL


C. the kinetic energy is propotional to 

D. the angular momentum is propotional to 

Answer: A::C::D

Watch Video Solution

(1/n2)

(n)

182. Whenever a hydrogen atom emitsa photon in the

Balmer series .

A. It may emit another photon in the Balmer series

B. It must emit another photon in the lyman series

C. the second photon, if emitted, will have a

wavelength of about 122nm

https://dl.doubtnut.com/l/_rVGufVouq6sL
https://dl.doubtnut.com/l/_wXpE5gG7ZnnD


D. It may emit a second photon, the wavelength of

this photon cannot be predicted

Answer: B::C

Watch Video Solution

183. Let  denote the wavelength of the

X-ray of the  lines in the characteristic

X-rays for a metal. Then.

A. 

B. 

C. 

λα, λβ, and λ'α

Kα, Kβ, and Lα

λα > λα > λβ

λα > λβ > λα

= +
1

λβ

1

λα

1

λ'α

https://dl.doubtnut.com/l/_wXpE5gG7ZnnD
https://dl.doubtnut.com/l/_TjuhqtlexXMN


D. 

Answer: A::C

Watch Video Solution

= +
1

λα

1

λβ

1

λα

184. Which of the following statements are correct for

an X-ray tube?

A. On increasing potential di�erence between the

�lament and target, photon �ux of X-rays increase.

B. On increasing potential di�erence between the

�lament and target, frequency of X-rays increases.

https://dl.doubtnut.com/l/_TjuhqtlexXMN
https://dl.doubtnut.com/l/_AeJA0rUgeRY4


C. On increasing �lament current, cut-o� wavelength

increases.

D. On increasing �lament current, intensity of X-ray

increases.

Answer: B::D

Watch Video Solution

185. Suppose frequency of emitted photon is  when

the electron of a stationary hydrogen atom jumps from

a higher state  to a lower state . If the atom is

moving with a velocity  and emits a photon

f0

m n

v( < < c)

https://dl.doubtnut.com/l/_AeJA0rUgeRY4
https://dl.doubtnut.com/l/_I5ZAleZqKEO2


of frequency  during the same transition, then which

of the following statement are possible?

A. f may be equal to 

B. f may be greater than 

C. f may be less than 

D. f cannot be equal to 

Answer: A::B::C

Watch Video Solution

f

f0

f0

f0

f0

186. Which of the following statements about hydrogen

spectrum are correct?

https://dl.doubtnut.com/l/_I5ZAleZqKEO2
https://dl.doubtnut.com/l/_lXpueiBxrmM8


A. All the lines of Lyman series lie in ultraviolet

regien.

B. All the lines of Balmer series lie in visible regien.

C. All the lines of Paschen series lie in infrared

regien.

D. 

Answer: A::C

Watch Video Solution

187. If, in a hydrogen atom, radius of nth Bohr orbit is 

frequency of revolution of electron in nth orbit is 

rn

fn

https://dl.doubtnut.com/l/_lXpueiBxrmM8
https://dl.doubtnut.com/l/_b6sdl0YKzDcu


and area enclosed by the nth orbit is  , then which of

the pollowing graphs are correct?

A. 

B. 

C. 

D. 

Answer: A::B::C

Watch Video Solution

An

https://dl.doubtnut.com/l/_b6sdl0YKzDcu


Multiple Correct

1. Which of the following statements are true?

A. The shortest wavelength of X-rays emitted from

an X-ray tube depends on the corrent in the tube.

B. Characteristic X-ray spectra is simple as compared

to optical spectra.

C. X-ray cannot be di�erent by means of an

ordianary grating.

D. Three exist a sharp limit on the short wavelength

side for each continous X-ray spectrum

https://dl.doubtnut.com/l/_b6sdl0YKzDcu
https://dl.doubtnut.com/l/_hdJcBNna8oVB


Answer: B::C::D

Watch Video Solution

2. An X-ray tube is operated at . In the continuous

spectrum of the emitted X-rays, which of the following

frequency will be missing?

A. 

B. 

C. 

D. 

Answer: C::D

6.6kV

1018Hz

1.5 × 1018Hz

2 × 1018Hz

2.5 × 1018Hz

https://dl.doubtnut.com/l/_hdJcBNna8oVB
https://dl.doubtnut.com/l/_FN7npkF4TgEz


Watch Video Solution

3. Which of the following statements are correct?

A. If angular momentum the Earth due to its motion

around the Sun were quantized according to

Bohr's ralation , then the quantum

number  would be the order of 

B. If element with principal quantum number 

were not allowed in nature , then the number

number of possible element would be .

C. Rydberg's constant varies with mass number of

the elment.

L = nh/2π

n 1074

> 4

64

https://dl.doubtnut.com/l/_FN7npkF4TgEz
https://dl.doubtnut.com/l/_jq0jshwHhOV7


D. The ratio of the wave number of  lines of

Balmer series for hydrogen and that of  line of

Balmer series for singly ionized helium is excatly

Answer: A::C

Watch Video Solution

Ha

Ha

4

4. According to Einstein's theory of relativity, mass can

be converted into energy and vice-versa. The lightest

elementary partical, taken to be the electron, has a

mass equivalent to  of energ. Then, we can say

that

0.51MeV

https://dl.doubtnut.com/l/_jq0jshwHhOV7
https://dl.doubtnut.com/l/_GfSufb1n0Ey2


A. the minimum amount of energy avalible through

conversition of mass into energy is 

B. the least energy of a ray photon that can be

converted into mass is 

C. whereas the minimum energy released by

conversion of mass into energy is , it is

only a - ray photon of energy  and

above that can be converted into mass

D. whereas the minimum energy released by

conversion of mass into energy is , it is

only a - ray photon of energy  and

above that can be converted into mass

1.2MeV

λ

1.02MeV

1.02MeV

λ 0.51MeV

0.51MeV

λ 1.01MeV

https://dl.doubtnut.com/l/_GfSufb1n0Ey2


Answer: A::B

Watch Video Solution

5. X-ray from a tube with a target  of atomic number 

shows strong  lines for target  and weak  lines for

impurities. The wavelength og  lines is  for target 

 and  for two impurities.  

  

Assuming the screeining contant of  lines to be unity

select the correct statement(s).

A. The atomic number of �rst impurity is .

B. The atomic number of �rst impurity is .

A Z

K A K

Kα λz

A λ1 and λ2

= 4 and =
λz

λ1

λz

λ2

1

4

Kα

2z − 1

2z + 1

https://dl.doubtnut.com/l/_GfSufb1n0Ey2
https://dl.doubtnut.com/l/_rQuEHeJ8p76b


C. The atomic number of second impurity is 

.

D. The atomic number of second impurity is .

Answer: A::C

Watch Video Solution

(z + 1)

2

+ 1
z

2

6. In Bohr model of the hydrogen atom, let R,v and E

represent the radius of the orbit, speed of the electron

and the total energy respectively. Which of the

following quantities are directly proportional to the

quantum number n?

https://dl.doubtnut.com/l/_rQuEHeJ8p76b
https://dl.doubtnut.com/l/_SxbAFjfaQfxr


A. 

B. 

C. 

D. 

Answer: A::C::D

Watch Video Solution

VR

RE

T

R

V

E

7. An X-ray tube is operated at . The

target material of the tube has mass of  and speci�c

heat ^(@)C^(-1)`. One perent of applied

electric power is converted into X-rays and the

remaining energy goes into heating the target. Then,

50kV and 20mA

1kg

495Jkg− 1

https://dl.doubtnut.com/l/_SxbAFjfaQfxr
https://dl.doubtnut.com/l/_x9MRk8LcHSGz


A. a suitable target metrial must have hight melting

temprature.

B. a suitable target metrial must have low thermal

conductivity.

C. the average rate of rice of temprature of the

target would be 

D. the minimum wavelength of X-rays emitted is

about 

Answer: A::C

Watch Video Solution

2∘Cs− 1

0.25 × 10− 10m

https://dl.doubtnut.com/l/_x9MRk8LcHSGz


8. For a cartain metal, the  obsorption edge is at 

. The wavelength of  lines of of 

series are

K, L and M E_(K), E_(L) and E_(M)`, respectively.

Then

A. 

B. 

C. 

D. 

Answer: A::B::C

Watch Video Solution

K

0.72Å Kα, Kβ. AndKγ K

0.210Å, 0.192Å, and 0.180Å, respectively. Thee¬giesof

or bitare

EK = − 13.04keV

EL = − 7.52keV

EM = − 3.21keV

EK = − 13.04keV

https://dl.doubtnut.com/l/_gs9Ij6uLsBAA


9. The third line of the Balmer series spectrum of a

hydrogen-like ion of atomic number  equals to 

. The binding energy of the electron in the

ground state of these ions is . Then

A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

Z

108.5nm

En

Z = 2

EB = 54.4eV

Z = 3

EB = 122.4eV

https://dl.doubtnut.com/l/_gs9Ij6uLsBAA
https://dl.doubtnut.com/l/_MoLiCbrqKyRA


10. Assertion: In a hydrogen atom energy of emitted

photon corresponding to transition from  to 

 is such greater as compared to transition from 

 to .  

Reason: Wavelength of photon is directly proportional

to the energy of emitted photon.

A. Statement I is True , Statement II is True ,

Statement II is a correct explanation for

Statement I.

B. Statement I is True , Statement II is True ,

Statement II is NOT a correct explanation for

Statement I.

n = 2

n = 1

n = ∞ n = 2

https://dl.doubtnut.com/l/_k9hP5Y35DKQw


C. Statement I is True , Statement II is False.

D. Statement I is False , Statement II is True.

Answer: C

Watch Video Solution

11. Statement I: In an X-ray tube , if the energy with

which an electron strickes the metal target increases ,

then the wavelength of the characteristic X-rays also

changes. 

Statement II : Wavelength of the characteristic X-rays

depends only on the initial and �nal energy levels.

https://dl.doubtnut.com/l/_k9hP5Y35DKQw
https://dl.doubtnut.com/l/_pPWC1FAioe3K


A. Statement I is True , Statement II is True ,

Statement II is a correct explanation for

Statement I.

B. Statement I is True , Statement II is True ,

Statement II is NOT a correct explanation for

Statement I.

C. Statement I is True , Statement II is False.

D. Statement I is False , Statement II is True.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_pPWC1FAioe3K


12. Statement I : The energy of a  ion for a given 

is almost exactly four times that of H atom for the same

. 

Statement II : Photon emitted during transition

between corresponds pair of levels in  and H have

the same energy  and the same wavelength 

.

A. Statement I is True , Statement II is True ,

Statement II is a correct explanation for

Statement I.

B. Statement I is True , Statement II is True ,

Statement II is NOT a correct explanation for

He+ n

n

He+

E

λ = hc/E

https://dl.doubtnut.com/l/_QsxSSBlZZYm5


Statement I.

C. Statement I is True , Statement II is False.

D. Statement I is False , Statement II is True.

Answer: A

Watch Video Solution

13. Hydrogen is the simplest atom of nature. There is

one proton in its nucleus and an electron moves around

the nucleus in a circular orbit. According to Niels Bohr's,

this electron moves in a stationary orbit, if emits no

electromagnetic radiation. The angular momentum of

the electron is quantized , i.e., , where mvr = (nh/2π)

https://dl.doubtnut.com/l/_QsxSSBlZZYm5
https://dl.doubtnut.com/l/_zePgrQotcM9p


 mass of the electron , velocity of the electron

in the orbit , radius of the orbit , and ....

When transition takes place from  orbit to 

orbit, energy photon is emitted. If the wavelength of the

emitted photon is . 

  

we �nd that , where  is 

m = v =

r = n = 1, 2, 3

Kth Jth

λ

= R[ − ]
1

λ

1

J 2

1

K2
R

https://dl.doubtnut.com/l/_zePgrQotcM9p


Linked Comprehension

Rydberg's constant. 

On a di�erent planed, the hydrogen atom's structure

was somewhat di�erent from ours. The angular

momentum of electron was . i.e., an even

multipal of .  

Answer the following questions regarding the other

planet based on above passage: 

The minimum permissible radius of the orbit will be

Watch Video Solution

P = 2n(h/2π)

(h/2π)

https://dl.doubtnut.com/l/_zePgrQotcM9p


1. Hydrogen is the simplest atom of nature. There is one

proton in its nucleus and an electron moves around the

nucleus in a circular orbit. According to Niels Bohr's,

this electron moves in a stationary orbit, if emits no

electromagnetic radiation. The angular momentum of

the electron is quantized , i.e., , where 

 mass of the electron , velocity of the electron

in the orbit , radius of the orbit , and ....

When transition takes place from  orbit to 

orbit, energy photon is emitted. If the wavelength of the

emitted photon is . 

mvr = (nh/2π)

m = v =

r = n = 1, 2, 3

Kth Jth

λ

https://dl.doubtnut.com/l/_dGflr53Tn8MK


  

we �nd that , where  is 

Rydberg's constant. 

On a di�erent planed, the hydrogen atom's structure

was somewhat di�erent from ours. The angular

momentum of electron was . i.e., an even

multipal of .  

= R[ − ]
1

λ

1

J 2

1

K2
R

P = 2n(h/2π)

(h/2π)

https://dl.doubtnut.com/l/_dGflr53Tn8MK


Answer the following questions regarding the other

planet based on above passage: 

In our world, the velocity of electron is  when the

hydrogen atom is in the ground state on the other

planet should be

Watch Video Solution

v0

2. Hydrogen is the simplest atom of nature. There is one

proton in its nucleus and an electron moves around the

nucleus in a circular orbit. According to Niels Bohr's,

this electron moves in a stationary orbit, if emits no

electromagnetic radiation. The angular momentum of

the electron is quantized , i.e., , where 

 mass of the electron , velocity of the electron

mvr = (nh/2π)

m = v =

https://dl.doubtnut.com/l/_dGflr53Tn8MK
https://dl.doubtnut.com/l/_r7jONiOQyvgI


in the orbit , radius of the orbit , and ....

When transition takes place from  orbit to 

orbit, energy photon is emitted. If the wavelength of the

emitted photon is . 

  

we �nd that , where  is 

Rydberg's constant. 

r = n = 1, 2, 3

Kth Jth

λ

= R[ − ]
1

λ

1

J 2

1

K2
R

https://dl.doubtnut.com/l/_r7jONiOQyvgI


On a di�erent planet, the hydrogen atom's structure

was somewhat di�erent from ours. The angular

momentum of electron was . i.e., an even

multiple of .  

Answer the following questions regarding the other

planet based on above passage: 

In our world, the ionization potential energy of a

hydrogen atom is . On the other planet, this

ionization potential energy will be

Watch Video Solution

P = 2n(h/2π)

(h/2π)

13.6eV

3. In an ordianary atom, as a �rst approximation, the

motion of the nucleus can be ignored. In a positronium

atom a positronreplaces the proton of hydrogen atom.

https://dl.doubtnut.com/l/_r7jONiOQyvgI
https://dl.doubtnut.com/l/_GUwRnTzV9UEV


The electron and positron masses are equal and ,

therefore , the motion of the positron cannot be

ignored. One must consider the motion of both

electron and positron about their center of mass. A

detailed analyasis shows that formulae of Bohr's model

apply to positronium atom provided that we replace 

by what is known reduced mass is .  

The orbital radius of the �rst excited level of

postronium atom is

A. 

B. 

C. 

D. 

me

me /2

4a0

a0 /2

8a0

2a0

https://dl.doubtnut.com/l/_GUwRnTzV9UEV


Answer: C

Watch Video Solution

4. In an ordianary atom, as a �rst approximation, the

motion of the nucleus can be ignored. In a positronium

atom a positronreplaces the proton of hydrogen atom.

The electron and positron masses are equal and ,

therefore , the motion of the positron cannot be

ignored. One must consider the motion of both

electron and positron about their center of mass. A

detailed analyasis shows that formulae of Bohr's model

apply to positronium atom provided that we replace 

by what is known reduced mass is .  

me

me /2

https://dl.doubtnut.com/l/_GUwRnTzV9UEV
https://dl.doubtnut.com/l/_prlR0rmZRZyg


If the Rydberg constant for hydrogen atom is  , then

the Rydberg constant for positronium atom is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

R

2R

R

R/2

4R

5. In an ordianary atom, as a �rst approximation, the

motion of the nucleus can be ignored. In a positronium

https://dl.doubtnut.com/l/_prlR0rmZRZyg
https://dl.doubtnut.com/l/_uxbh0d0CjuxG


atom a positronreplaces the proton of hydrogen atom.

The electron and positron masses are equal and ,

therefore , the motion of the positron cannot be

ignored. One must consider the motion of both

electron and positron about their center of mass. A

detailed analyasis shows that formulae of Bohr's model

apply to positronium atom provided that we replace 

by what is known reduced mass is .  

When system de-excites from its �rst excited state to

ground state, the wavelngth of radiation is

A. 

B. 

C. 

D. none of these

me

me /2

1217Å

2431Å

608Å

https://dl.doubtnut.com/l/_uxbh0d0CjuxG


Answer: B

Watch Video Solution

6. The electrons in a - atom kept at rest , jumps from

the mth shell to the nth shell . Suppose

instead of emitting electromagnetic wave, the energy

released is converted into kinetic energy of the atom.

Assuming Bohr's model and conservation of angular

momentum are valid. Now , answer the following

questions: 

What principal is violated of inertia

A. Laws of motion

H

(m > n)

https://dl.doubtnut.com/l/_uxbh0d0CjuxG
https://dl.doubtnut.com/l/_DwqEFnwSxVzH


B. Energy conservation

C. Nothing is violated

D. Cannot be decided

Answer: A

Watch Video Solution

7. The electrons in a - atom kept at rest , jumps from

the mth shell to the nth shell . Suppose

instead of emitting electromagnetic wave, the energy

released is converted into kinetic energy of the atom.

Assuming Bohr's model and conservation of angular

momentum are valid. Now , answer the following

H

(m > n)

https://dl.doubtnut.com/l/_DwqEFnwSxVzH
https://dl.doubtnut.com/l/_PejPYbKIugn3


questions: 

Calculate the angular velocity of the atom about the

nucleus if  is the momentum of inertia

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

l

(m + n)

6.28
h

l

(m + n)

1.57
h

l

(m − n)

6.28
h

l

(m − n)

1.57
h

l

https://dl.doubtnut.com/l/_PejPYbKIugn3


8. The electrons in a - atom kept at rest , jumps from

the mth shell to the nth shell . Suppose

instead of emitting electromagnetic wave, the energy

released is converted into kinetic energy of the atom.

Assuming Bohr's model and conservation of angular

momentum are valid. Now , answer the following

questions: 

If the above comprehension be true , ehat is not valid

here?

A. 

B. 

C. 

D. All of them

H

(m > n)

F = ma

τ = 1α

F = dp/dt

https://dl.doubtnut.com/l/_CEkKen2ptDA2


Answer: D

Watch Video Solution

9. The energy levels of a hypothetical one electron atom

are shown in �gure 

  

Find the ionization potential of the atom.

A. 11.2eV

https://dl.doubtnut.com/l/_CEkKen2ptDA2
https://dl.doubtnut.com/l/_gkc4WA9IGQQi


B. 

C. 

D. 

Answer: C

Watch Video Solution

13.5eV

15.6eV

12.6eV

10. The energy levels of a hypotherical one electron

atom are shown in �gure 

https://dl.doubtnut.com/l/_gkc4WA9IGQQi
https://dl.doubtnut.com/l/_AMKPIH4YjGzJ


  

Find the short wavelength limit of the series

terminating at .

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

n = 2

3256Å

2339Å

2509Å

3494Å

https://dl.doubtnut.com/l/_AMKPIH4YjGzJ


Watch Video Solution

11. The energy levels of a hypotherical one electron

atom are shown in �gure 

  

Find the excitation potential for the state .

A. 

B. 

C. 

n = 3

14.64eV

9.93eV

12.52eV

https://dl.doubtnut.com/l/_AMKPIH4YjGzJ
https://dl.doubtnut.com/l/_VrD0t5BHRq4F


D. 

Answer: C

Watch Video Solution

10.04eV

12. The energy levels of a hypotherical one electron

atom are shown in �gure 

  

https://dl.doubtnut.com/l/_VrD0t5BHRq4F
https://dl.doubtnut.com/l/_sfFjO1pL3Ngb


Find the wave number of the photon emitted for the

transition 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

n = 3 → n = 1

2.23 × 107m− 1

1.009 × 107m− 1

3.005 × 106m− 1

0.432 × 106m− 1

13. The energy levels of a hypotherical one electron

atom are shown in �gure 

https://dl.doubtnut.com/l/_sfFjO1pL3Ngb
https://dl.doubtnut.com/l/_KO0zxL5INy8k


  

If an electron with initial kinetic energy  is to

interact with this hypothetical atom , what minimum

energy will this electron carry after interaction?

A. 

B. 

C. 

D. 

Answer: C

6eV

2eV

3eV

6eV

0eV

https://dl.doubtnut.com/l/_KO0zxL5INy8k


Watch Video Solution

14. The energy levels of a hypotherical one electron

atom are shown in �gure 

  

The initial kinetic energy of an electron is  and it

interact with the above said hypothetical one electron

atom , the minimum energy carried by the electron after

interaction is

11eV

https://dl.doubtnut.com/l/_KO0zxL5INy8k
https://dl.doubtnut.com/l/_NLoPL9kQfgyl


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

0.7eV

0.3eV

0.9eV

1eV

15. The electron in a hydrogen atom at rest makes a

transition from  energy state to the 

ground state. 

�nd the energy  of the emitted photon.

n = 2 n = 1

(eV )

https://dl.doubtnut.com/l/_NLoPL9kQfgyl
https://dl.doubtnut.com/l/_a0qgIvYTjDLc


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

5.8eV

8.3eV

10.2eV

12.7eV

16. The electron in a hydrogen atom at rest makes a

transition from  energy state to the 

ground state. 

Assuming that all of the energy corresponding to

transition from  is carried o� by the

n = 2 n = 1

n = 2 → n = 1

https://dl.doubtnut.com/l/_a0qgIvYTjDLc
https://dl.doubtnut.com/l/_Ze96i0X90AHu


photon. By setting the momentum of the system (atom

+ photon) equal to zero after the emission and

assuming that the recoil energy of the atom is smaller

compared with the  energy level

separation , �nd the energy of the recoiling hydrogen

atom.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

n = 2 → n = 1

2.75 × 10− 7eV

5.54 × 10− 8eV

8.11 × 10− 8eV

10.36 × 10− 7eV

https://dl.doubtnut.com/l/_Ze96i0X90AHu


17. For a certain hypothetical one electron atom, the

wavelength  for the spectral lines for transitions

originating at n=p and terminating at n=1 are given by

  

(a)Find the wavelength of the least energetic and the

most energetic photons in this series. 

(b) Construct an energy level diagram for this element

showing the energies of the lowest three levels. 

(c ) What is the ionization potential of this element?

A. 

B. 

C. 

D. 

( ∈ Å)

λ = , wherep = 2, 3, 4
1500p2

p2 − 1

1800Å

1500Å

1300Å

1650Å

https://dl.doubtnut.com/l/_mzmozmglda2j


Answer: B

Watch Video Solution

18. For a certain hypothetical one electron atom, the

wavelength  for the spectral lines for transitions

originating at n=p and terminating at n=1 are given by

  

(a)Find the wavelength of the least energetic and the

most energetic photons in this series. 

(b) Construct an energy level diagram for this element

showing the energies of the lowest three levels. 

(c ) What is the ionization potential of this element?

( ∈ Å)

λ = , wherep = 2, 3, 4
1500p2

p2 − 1

https://dl.doubtnut.com/l/_mzmozmglda2j
https://dl.doubtnut.com/l/_gvkuTyfuPwPe


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

3.96V

9.23V

6.34V

8.28V

19. A sample of hydrogen gas in its ground state is

irradiated with photons of  energies. The

radiation from the above sample is used to irradiate

two other sample of excited ionized  and excited

ionized , repectively. Both the ionized samples

10.02eV

He+

Li2 +

https://dl.doubtnut.com/l/_gvkuTyfuPwPe
https://dl.doubtnut.com/l/_ErkMGgjJCveP


absorb the incident radiation. 

How many spectral lines are obtained in the spectra of

?

A. 10

B. 15

C. 20

D. 17

Answer: B

Watch Video Solution

Li2 +

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


20. A sample of hydrogen gas in its ground state is

irradiated with photons of  energies. The

radiation from the above sample is used to irradiate

two other sample of excited ionized  and excited

ionized , repectively. Both the ionized samples

absorb the incident radiation. 

What is the smallest wavelength that will be observed

in spectra of  ion ?

A. 

B. 

C. 

D. 

10.2eV

He+

Li2 +

He+

24.4nm

28.8nm

22.2nm

30.6nm

https://dl.doubtnut.com/l/_rUb664vGm8DM


Answer: A

Watch Video Solution

21. A sample of hydrogen gas in its ground state is

irradiated with photons of  energies. The

radiation from the above sample is used to irradiate

two other sample of excited ionized  and excited

ionized , repectively. Both the ionized samples

absorb the incident radiation. 

How many spectral lines are obtained in the spectra of

 ion?

A. 2

10.2eV

He+

Li2 +

He+

https://dl.doubtnut.com/l/_rUb664vGm8DM
https://dl.doubtnut.com/l/_FgMWGfFqJhaY


B. 4

C. 6

D. 8

Answer: C

Watch Video Solution

22. A sample of hydrogen gas in its ground state is

irradiated with photons of  energies. The

radiation from the above sample is used to irradiate

two other sample of excited ionized  and excited

ionized , repectively. Both the ionized samples

absorb the incident radiation. 

10.2eV

He+

Li2 +

https://dl.doubtnut.com/l/_FgMWGfFqJhaY
https://dl.doubtnut.com/l/_QL6JIyBvMWFW


Which is the smallest wavelength that will be observed

in spectra of  ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Li2 +

8.6nm

10.4nm

12.8nm

14.6nm

23. A neutron of kinetic  collides inelastically with a

singly ionized helium atom at rest. It is scattered at an

65eV

https://dl.doubtnut.com/l/_QL6JIyBvMWFW
https://dl.doubtnut.com/l/_aTX6jgwUiSSn


angle  with respect to its original direction.  

Find the minimum allowed value of energy of the

neutron.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

90∘

0.39eV

0.32eV

0.25eV

0.43eV

https://dl.doubtnut.com/l/_aTX6jgwUiSSn


24. A neutron of kinetic  collides inelastically with

a singly ionized helium atom at rest. It is scattered at an

angle  with respect to its original direction.  

Find the maximum allowed value of energy of the He

atom?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

6.5eV

90∘

13.68eV

19.88eV

15.26eV

17.84eV

https://dl.doubtnut.com/l/_03YtZNx2lqOF


25. Soppose potential energy between electronand

proton at seperation  is given by 

is a constant. For such a hypothetical hydrogen atom ,

calculate the radins of nth Bohr and its energy level

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

r U = k log r, wherek

2nh

π√mk

nh

2π√2mk

nh

2π√mk

nh

4π√mk

https://dl.doubtnut.com/l/_KFdbadsGpk8E


26. Soppose potential energy between electronand

proton at seperation  is given by 

is a constant. For such a hypothetical hydrogen atom ,

calculate the radins of nth Bohr and its energy level

A. (k)/(2) [1 + log (n^(2) h^(2))/(4 pi^(2)mk)]`

B. 

C. 

D. (k)/(2) [1 + log (n^(2) h^(2))/(2 pi^(2)mk)]`

Answer: A

Watch Video Solution

r U = k log r, wherek

2k[2 + ]
log(n2h2)

4π2mk

k[2 + ]
log(n2h2)

4π2mk

https://dl.doubtnut.com/l/_GTlQFq8tWGea
https://dl.doubtnut.com/l/_6YHtTEsnvk1o


27. Pertain to the following statement and �gure 

  

The �gure above shown level diagram of the hydrogen

atom. Serveral transition are market as I, II, III, … The

diagram is only indicative and not to scale. 

In which transition ia a Balmer series photon absorbed?

A. II

B. III

https://dl.doubtnut.com/l/_6YHtTEsnvk1o


C. IV

D. VI

Answer: D

Watch Video Solution

28. Pertain to the following statement and �gure 

  

https://dl.doubtnut.com/l/_6YHtTEsnvk1o
https://dl.doubtnut.com/l/_Zn70EFEvA3hI


The �gure above shown level diagram of the hydrogen

atom. Serveral transition are market as I, II, III, … The

diagram is only indicative and not to scale. 

The wavelength of the radiation involved in transition II

is:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

291nm

364nm

487nm

652nm

https://dl.doubtnut.com/l/_Zn70EFEvA3hI
https://dl.doubtnut.com/l/_5yJWyCmSzTam


29. Pertain to the following statement and �gure 

  

The �gure above shown level diagram of the hydrogen

atom. Serveral transition are market as I, II, III, … The

diagram is only indicative and not to scale. 

Which transition will occur when a hydrogen atom is

irradiated with radiation of wavelength ?

A. I

103nm

https://dl.doubtnut.com/l/_5yJWyCmSzTam


B. III

C. IV

D. V

Answer: D

Watch Video Solution

30. A certain species of ionized atoms produces

emission line spectral accorduing to the Bohr's model. A

group of lines in the spectrum is forming a series in

which in the shortest wavelength is  and the

longest wavelength is . The atomic number of

atom is .  

22.79nm

41.02nm

Z

https://dl.doubtnut.com/l/_5yJWyCmSzTam
https://dl.doubtnut.com/l/_8YSbUqKEcSAZ


Based on above information, answer the following

question: 

The series belongs to

A. 2

B. 3

C. 4

D. 5

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_8YSbUqKEcSAZ


31. A certain species of ionized atoms produces

emission line spectral accorduing to the Bohr's model. A

group of lines in the spectrum is forming a series in

which in the shortest wavelength is  and the

longest wavelength is . The atomic number of

atom is .  

Based on above information, answer the following

question: 

The series belongs to

A. Lyman

B. Balmer

C. Paschen

D. Brackett

22.79nm

41.02nm

Z

https://dl.doubtnut.com/l/_tqy9XImRFUT5


Answer: B

Watch Video Solution

32. A certain species of ionized atoms produces

emission line spectral accorduing to the Bohr's model. A

group of lines in the spectrum is forming a series in

which in the shortest wavelength is  and the

longest wavelength is . The atomic number of

atom is .  

Based on above information, answer the following

question: 

The next to longest wavelength in the series of lines is

A. 

22.79nm

41.02nm

Z

35.62nm

https://dl.doubtnut.com/l/_tqy9XImRFUT5
https://dl.doubtnut.com/l/_EHOEMmxfyXBG


B. 

C. 

D. 

Answer: B

Watch Video Solution

30.47nm

25.68nm

12.64nm

33. Simpli�ed model of electron energy levels for a

cartain atom is shown in �gure. The atom is bombarded

will fast moving electrons. The impact of one of these

electrons can cause the removal of electron from K-level

, thus, creating a vacancy in the K-level. This vacancy in

K-level is �lled by an electron from l-level and the energy

https://dl.doubtnut.com/l/_EHOEMmxfyXBG
https://dl.doubtnut.com/l/_VCnT4vazybS2


reased in this transition can either appear as

electromagnetic waves or may all be used knock out an

electron from M-level of the atom. 

  

Based on above information, answer the following

question: 

The minimum potential di�erence through which

bombarding electron beam must be acclerated from

rest to cause the ejection of electron from K-level is.

A. 18750V

https://dl.doubtnut.com/l/_VCnT4vazybS2


B. 

C. 

D. 

Answer: A

Watch Video Solution

400kV

16kV

21.6kV

34. Simpli�ed model of electron energy levels for a

cartain atom is shown in �gure. The atom is bombarded

will fast moving electrons. The impact of one of these

electrons can cause the removal of electron from K-level

, thus, creating a vacancy in the K-level. This vacancy in

K-level is �lled by an electron from l-level and the energy

https://dl.doubtnut.com/l/_VCnT4vazybS2
https://dl.doubtnut.com/l/_wSdMmH16lN1g


reased in this transition can either appear as

electromagnetic waves or may all be used knock out an

electron from M-level of the atom. 

  

Based on above information, answer the following

question: 

Wavelength of the electromagnetic waves emitted due

to transition from  to K-level is

A. 

B. 

L

8 × 10− 10m

7.104 × 10− 11m

https://dl.doubtnut.com/l/_wSdMmH16lN1g


C. 

D. 

Answer: B

Watch Video Solution

22.46nm

142.6 × 10− 8m

35. Simpli�ed model of electron energy levels for a

cartain atom is shown in �gure. The atom is bombarded

will fast moving electrons. The impact of one of these

electrons can cause the removal of electron from K-level

, thus, creating a vacancy in the K-level. This vacancy in

K-level is �lled by an electron from l-level and the energy

reased in this transition can either appear as

https://dl.doubtnut.com/l/_wSdMmH16lN1g
https://dl.doubtnut.com/l/_PisgUDn99p5d


electromagnetic waves or may all be used knock out an

electron from M-level of the atom. 

  

Based on above information, answer the following

question: 

The  of the emitted electron from M-level is

A. 

B. 

C. 

KE

260 × 10− 17J

2 × 10− 18J

280 × 10− 17J

https://dl.doubtnut.com/l/_PisgUDn99p5d


D. 

Answer: D

Watch Video Solution

227 × 10− 17J

36. A monochromatic beam of light having photon

energy  is incident on a simple  of atomic

hydrogen gas in which all almost are in the ground

state. The emission spectra obtained from this sample

is incident on another sample  of atomic hydrogen

gas in which all atoms are in the �rst excited state. 

Based on above information, answer the following

question: 

The atoms of sample  after passing of light through it

12.5eV A

B

A

https://dl.doubtnut.com/l/_PisgUDn99p5d
https://dl.doubtnut.com/l/_o8fB5NZRlufK


A. may be in the �rst excited state

B. may be in the second excited state

C. may be in both �rst and second excited state

D. None of above.

Answer: D

Watch Video Solution

37. A monochromatic beam of light having photon

energy  is incident on a simple  of atomic

hydrogen gas in which all almost are in the ground

state. The emission spectra obtained from this sample

is incident on another sample  of atomic hydrogen

12.5eV A

B

https://dl.doubtnut.com/l/_o8fB5NZRlufK
https://dl.doubtnut.com/l/_l0NMnmucfGXi


gas in which all atoms are in the �rst excited state. 

Based on above information, answer the following

question: 

The emission spectra of sample 

A. must have  lines

B. must have  lines

C. may have  lines

D. it is not formed

Answer: D

Watch Video Solution

A

3

2

2

https://dl.doubtnut.com/l/_l0NMnmucfGXi


38. A monochromatic beam of light having photon

energy  is incident on a simple  of atomic

hydrogen gas in which all almost are in the ground

state. The emission spectra obtained from this sample

is incident on another sample  of atomic hydrogen

gas in which all atoms are in the �rst excited state. 

Based on above information, answer the following

question: 

The atoms of sample 

A. will ionize when emission spectra of  is incident

on 

B. may ionize when emission spectra of  is incident

on 

12.5eV A

B

B

A

B

A

B

https://dl.doubtnut.com/l/_lNoKJ32SkuqE


C. will be excited to some higher state but won't

ionize

D. None of above.

Answer: D

Watch Video Solution

39. A single electron orbit around a stationary nucleus

of charge  where Z is a constant and e is the

magnitude of the electronic charge. It requires

to excite the electron from the second bohr orbit to the

third bohr orbit. Find 

(i) The value of Z

+Ze

47.2eV

https://dl.doubtnut.com/l/_lNoKJ32SkuqE
https://dl.doubtnut.com/l/_QN806od0svWZ


(ii) The energy required by nucleus to excite the

electron from the third to the fourth bohr orbit 

(iii) The wavelength of the electronmagnetic radiation

required to remove the electron from the �rst bohr

orbit to inlinity 

(iv) The energy potential energy potential energy and

the angular momentum of the electron in the �rst bohr

orbit 

(v) The radius of the �rst bohr orbit (The ionization

energy of hydrogen atom  bohr radius 

 velocity of light 

 planks 's constant 

jules - sec )

A. 5

= 13.6eV

= 5.3 × 10− 11matre

= 3 × 108m/sec = 6.6 × 10− 34

https://dl.doubtnut.com/l/_QN806od0svWZ


B. 4

C. 3

D. 2

Answer: A

Watch Video Solution

40. A single electron orbit around a stationary nucleus

of charge  where Z is a constant and e is the

magnitude of the electronic charge. It requires

to excite the electron from the second bohr orbit to the

third bohr orbit. Find 

(i) The value of Z

+Ze

47.2eV

https://dl.doubtnut.com/l/_QN806od0svWZ
https://dl.doubtnut.com/l/_IyqpdSqfWb20


(ii) The energy required by nucleus to excite the

electron from the third to the fourth bohr orbit 

(iii) The wavelength of the electronmagnetic radiation

required to remove the electron from the �rst bohr

orbit to inlinity 

(iv) The energy potential energy potential energy and

the angular momentum of the electron in the �rst bohr

orbit 

(v) The radius of the �rst bohr orbit (The ionization

energy of hydrogen atom  bohr radius 

 velocity of light 

 planks 's constant 

jules - sec )

A. 

= 13.6eV

= 5.3 × 10− 11matre

= 3 × 108m/sec = 6.6 × 10− 34

0.529 × 10− 10m

https://dl.doubtnut.com/l/_IyqpdSqfWb20


B. 

C. 

D. none of these

Answer: B

Watch Video Solution

0.106 × 10− 10m

0.318 × 10− 10m

41. A single electron orbit around a stationary nucleus

of charge  where Z is a constant and e is the

magnitude of the electronic charge. It requires

to excite the electron from the second bohr orbit to the

third bohr orbit. Find 

(i) The value of Z

+Ze

47.2eV

https://dl.doubtnut.com/l/_IyqpdSqfWb20
https://dl.doubtnut.com/l/_GTs8fgnK4Zxb


(ii) The energy required by nucleus to excite the

electron from the third to the fourth bohr orbit 

(iii) The wavelength of the electronmagnetic radiation

required to remove the electron from the �rst bohr

orbit to inlinity 

(iv) The energy potential energy potential energy and

the angular momentum of the electron in the �rst bohr

orbit 

(v) The radius of the �rst bohr orbit (The ionization

energy of hydrogen atom  bohr radius 

 velocity of light 

 planks 's constant 

jules - sec )

A. 

= 13.6eV

= 5.3 × 10− 11matre

= 3 × 108m/sec = 6.6 × 10− 34

0.105 × 10− 13Js

https://dl.doubtnut.com/l/_GTs8fgnK4Zxb


B. 

C. 

D. Can be (a) or (b)

Answer: A

Watch Video Solution

2.10 × 10− 13Js

3.15 × 10− 13Js

42. When high energetic electron beam , (i.e., cathode

rays) strike the heavier metal, then X-ray are produced.

Spectrum of X-ray are classi�ed into two categories: (i)

continous spectrum, and (ii) characteristic depends only

on the potential di�erence across the electrode. But

wavelength of characteristic spectrum depends on the

https://dl.doubtnut.com/l/_GTs8fgnK4Zxb
https://dl.doubtnut.com/l/_wJKip2DyQvfp


atomic number .  

The production of characteristic X-ray is due to the

A. continuous acceleration of incident electrons

towards the nucleus

B. continuous ratardation of incident electrons

towards the nucleus

C. electron transition between inner shells of the

target atom

D. electron transition between outer shells of the

target atom

Answer: C

Watch Video Solution

(z)

https://dl.doubtnut.com/l/_wJKip2DyQvfp


43. When high energetic electron beam , (i.e., cathode

rays) strike the heavier metal, then X-ray are produced.

Spectrum of X-ray are classi�ed into two categories: (i)

continous spectrum, and (ii) characteristic depends only

on the potential di�erence across the electrode. But

wavelength of characteristic spectrum depends on the

atomic number .  

The production of continuous X-ray is due to the

A. acceleration of incident electrons by the the

nucleus of the target atom

B. electron transition between inner shells of the

target atom

(z)

https://dl.doubtnut.com/l/_wJKip2DyQvfp
https://dl.doubtnut.com/l/_FZIPYwJQH8eU


C. electron transition between outer shells of the

target atom

D. annibilation of the mass of incident electrons

Answer: A

Watch Video Solution

44. Light form a dicharge tube containing hydrogen

atoms falls on the surface of a piece of sodium. The

kinetic energy of the fastest photoelectrons emitted

from sodium is 0.73 eV. The work function for sodium is

1.82 eV. Find (a) the energy of the photons causing the

photoelectrons emission. 

https://dl.doubtnut.com/l/_FZIPYwJQH8eU
https://dl.doubtnut.com/l/_l6LMF2vJVmwn


(b) the quantum numbers of the two levels involved in

the emission of these photons. 

(c ) the change in the angular momentum of the

electron in the hydrogen atom, in the above transition,

and 

(d) the recoil speed of the emitting atom assuming it to

be at rest before the transition. (lonization potential of

hydrogen is 13.6 eV.)

A. 

B. 

C. 

D. information insu�cient

Answer: A

2.55eV

0.73eV

1.82eV

https://dl.doubtnut.com/l/_l6LMF2vJVmwn


Watch Video Solution

45. Light form a dicharge tube containing hydrogen

atoms falls on the surface of a piece of sodium. The

kinetic energy of the fastest photoelectrons emitted

from sodium is 0.73 eV. The work function for sodium is

1.82 eV. Find (a) the energy of the photons causing the

photoelectrons emission. 

(b) the quantum numbers of the two levels involved in

the emission of these photons. 

(c ) the change in the angular momentum of the

electron in the hydrogen atom, in the above transition,

and 

(d) the recoil speed of the emitting atom assuming it to

https://dl.doubtnut.com/l/_l6LMF2vJVmwn
https://dl.doubtnut.com/l/_KZ0iGltyzJfq


be at rest before the transition. (lonization potential of

hydrogen is 13.6 eV.)

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

4 → 2

3 → 1

3 → 2

4 → 3

46. Light form a dicharge tube containing hydrogen

atoms falls on the surface of a piece of sodium. The

https://dl.doubtnut.com/l/_KZ0iGltyzJfq
https://dl.doubtnut.com/l/_NKDKS5p47fyB


kinetic energy of the fastest photoelectrons emitted

from sodium is 0.73 eV. The work function for sodium is

1.82 eV. Find (a) the energy of the photons causing the

photoelectrons emission. 

(b) the quantum numbers of the two levels involved in

the emission of these photons. 

(c ) the change in the angular momentum of the

electron in the hydrogen atom, in the above transition,

and 

(d) the recoil speed of the emitting atom assuming it to

be at rest before the transition. (lonization potential of

hydrogen is 13.6 eV.)

A. 

B. 

2h
π

h

2π

https://dl.doubtnut.com/l/_NKDKS5p47fyB


C. 

D. 

Answer: C

Watch Video Solution

h

π

h

4π

47. The electron in a  ion is the nth shell ,  being

very large. One of the K-electron in another matallic

atom has been knocked out. The second matel has four

orbits. Now, we take two sample one of  ion and

the other of the second mateillic ions. Suppose the

probability of electronic transition from higher to lower

energy level is directly proportional to the energy

Li+ + n

Li+ +

https://dl.doubtnut.com/l/_NKDKS5p47fyB
https://dl.doubtnut.com/l/_Fwbfol8vjZEO


di�erence between the two shells. Take

 , where  is Planck's constant and 

the velocity of light in vacuum. It is found that major

electromagnetic wavws emitted from the two sample

are identical. Now , answer the following questions: 

What is the X-ray having least intensity emitted by the

second sample?

A. 

B. 

C. 

D. data insu�cient

Answer: A

Watch Video Solution

hc = 1224eV nm h c

Kpapha

Lpapha

Mpapha

https://dl.doubtnut.com/l/_Fwbfol8vjZEO


48. The electron in a  ion is the nth shell ,  being

very large. One of the K-electron in another matallic

atom has been knocked out. The second matel has four

orbits. Now, we take two sample one of  ion and

the other of the second mateillic ions. Suppose the

probability of electronic transition from higher to lower

energy level is directly proportional to the energy

di�erence between the two shells. Take

 , where  is Planck's constant and 

the velocity of light in vacuum. It is found that major

electromagnetic wavws emitted from the two sample

are identical. Now , answer the following questions: 

What is the major X-ray emitted by the sample?

Li+ + n

Li+ +

hc = 1224eV nm h c

https://dl.doubtnut.com/l/_Fwbfol8vjZEO
https://dl.doubtnut.com/l/_jbJA073yW88A


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

Kpapha

Kβ

Kγ

Kδ

49. The electron in a  ion is the nth shell ,  being

very large. One of the K-electron in another matallic

atom has been knocked out. The second matel has four

orbits. Now, we take two sample one of  ion and

the other of the second mateillic ions. Suppose the

Li+ + n

Li+ +

https://dl.doubtnut.com/l/_jbJA073yW88A
https://dl.doubtnut.com/l/_EV0CXmtKRCgl


probability of electronic transition from higher to lower

energy level is directly proportional to the energy

di�erence between the two shells. Take

 , where  is Planck's constant and 

the velocity of light in vacuum. It is found that major

electromagnetic wavws emitted from the two sample

are identical. Now , answer the following questions: 

The wavelength of this major X-ray is

A. 

B. 

C. 

D. none of these

Answer: D

hc = 1224eV nm h c

0.90Å

1.0Å

1.1Å

https://dl.doubtnut.com/l/_EV0CXmtKRCgl


Watch Video Solution

50. Two hydrogen-like atoms  and  are of di�erent

masses and each atom contains equal numbers of

protons and neutrons. The di�erence in the energies

between the �rst Balmer lines emitted by  , is 

. When atom atoms  moving with the

same velocity , strike a heavy target , they rebound with

the same velocity in the process, atom  imparts twice

the momentum to the target than that  imparts.

Identify the atom .

A. 

B. 

A B

A and B

5.667eV A and B

B

A

A and B

_ (1)1
H

_ (1)2
H

https://dl.doubtnut.com/l/_EV0CXmtKRCgl
https://dl.doubtnut.com/l/_eolJB0BTku1S


C. 

D. 

Answer: B

Watch Video Solution

_ (3)6
Li

_ (2)4
Li

51. Two hydrogen-like atoms  and  are of di�erent

masses and each atom contains equal numbers of

protons and neutrons. The di�erence in the energies

between the �rst Balmer lines emitted by  , is 

. When atom atoms  moving with the

same velocity , strike a heavy target , they rebound with

the same velocity in the process, atom  imparts twice

A B

A and B

5.667eV A and B

B

https://dl.doubtnut.com/l/_eolJB0BTku1S
https://dl.doubtnut.com/l/_jYf2PZD4wNSZ


the momentum to the target than that  imparts.

Identify the atom .

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

A

A and B

12.1eV

13.6eV

14.3eV

15.1eV

52.  of hydrogen is excite by irradiation. The study

of spectra indicated that  of the atoms are in the

1.8g

27 %

https://dl.doubtnut.com/l/_jYf2PZD4wNSZ
https://dl.doubtnut.com/l/_e0dUbp6JcJVp


�rst excite state,  of the aton in the second

excited, and the rest in the ground state. The ground

stat, ionization energy of hydrogen atom is

ergs.  

The number of atoms present in the second excited

state is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

15 %

21.4 × 10− 12

1.61 × 1023

0.805 × 1023

2.92 × 1023

1.46 × 1023

https://dl.doubtnut.com/l/_e0dUbp6JcJVp


53.  of hydrogen is excite by irradiation. The study

of spectra indicated that  of the atoms are in the

�rst excite state,  of the aton in the second

excited, and the rest in the ground state. The ground

stat, ionization energy of hydrogen atom is

ergs.  

The total amount of energy that would be evolved when

all the atoms returns to the ground state is

A. 

B. 

C. 

D. 

1.8g

27 %

15 %

21.4 × 10− 12

782kJ

978kJ

19.63 × 1011erg

97.87 × 1011erg

https://dl.doubtnut.com/l/_CD8y7EnlCk4f


Answer: A

Watch Video Solution

54. In a set of experiment on a hydrogen on a

hypotherical one-electron atom, the wavelength of the

photons emitted from transition ending in the ground

state  are shown in the energy level diagram  (n = 1)

https://dl.doubtnut.com/l/_CD8y7EnlCk4f
https://dl.doubtnut.com/l/_bV2xXffvLZCb


  

  

  

  

  

The energy of the atom in level  is nearly

A. 

B. 

λ5 → 1 = 73.86nm

λ4 → 1 = 75.63nm

λ3 → 1 = 79.76nm

λ2 → 1 = 94.54nm

n = 1

13.14eV

15.57eV

https://dl.doubtnut.com/l/_bV2xXffvLZCb


C. 

D. 

Answer: D

Watch Video Solution

17.52eV

16.42eV

55. In a set of experiment on a hydrogen on a

hypotherical one-electron atom, the wavelength of the

photons emitted from transition ending in the ground

state  are shown in the energy level diagram  (n = 1)

https://dl.doubtnut.com/l/_bV2xXffvLZCb
https://dl.doubtnut.com/l/_hfg7rHAe0dbC


  

  

  

  

  

If an electron made a transition from `n = 4 to n = 2 level,

the wavelength of the light that it would emit is nearly

A. 

λ5 → 1 = 73.86nm

λ4 → 1 = 75.63nm

λ3 → 1 = 79.76nm

λ2 → 1 = 94.54nm

380nm

https://dl.doubtnut.com/l/_hfg7rHAe0dbC


B. 

C. 

D. 

Answer: A

Watch Video Solution

190nm

76nm

510nm

56. In a set of experiment on a hydrogen on a

hypotherical one-electron atom, the wavelength of the

photons emitted from transition ending in the ground

state  are shown in the energy level diagram  (n = 1)

https://dl.doubtnut.com/l/_hfg7rHAe0dbC
https://dl.doubtnut.com/l/_6XlijjA7h7BD


  

  

  

  

  

The possible energy of the atom in  cannot be

A. 

B. 

λ5 → 1 = 73.86nm

λ4 → 1 = 75.63nm

λ3 → 1 = 79.76nm

λ2 → 1 = 94.54nm

n = 3

−19.5eV

−0.4875eV

https://dl.doubtnut.com/l/_6XlijjA7h7BD


C. 

D. 

Answer: D

Watch Video Solution

−0.121eV

−7.8eV

57. The recoil speed of a hydrogen atom after it emits a

photon is going form n=5 state to n =1 state is ….. m/s.

Watch Video Solution

58.  wavelength emitted by an atom of atomic

number Z=11 is . Find the atomic number for an atom

Kα

λ

https://dl.doubtnut.com/l/_6XlijjA7h7BD
https://dl.doubtnut.com/l/_uzztUKzZSYWb
https://dl.doubtnut.com/l/_DdrbkQJIQgTG


that emits  radiation with wavelength .

Watch Video Solution

Kα 4λ

59. In a hydrogen atom, the electron is in nth excited it

comes down to �rst excited state by emitting ten

di�erent wavlength . The value of n is

Watch Video Solution

60. The shortest wavelength of the Brackett series of

hydrogen like atom (atomic number =Z) is the same as

the shortest wavelength of the Blamer series of

hydrgeon atom . The value ofn Z is

https://dl.doubtnut.com/l/_DdrbkQJIQgTG
https://dl.doubtnut.com/l/_EdLi7n8Pfx0L
https://dl.doubtnut.com/l/_j3kTwZ13V9eG


Watch Video Solution

61. Heat at the rate of 200 W is produced in an X-ray

tube operating at 20 kV. Find the current in the circuit.

Assume that only a small fraction of the kinetic energy

of electron is converted into X-rays.

Watch Video Solution

62. An electron in an H-atom kept at rest , jumps from

the mth shell to the nth shell . Suppose

instead of emitting electromagnetic wave, the energy

reased is converted into the kinetic energy of the atom.

Assume the Bohr model and conservation of angular

(m > n)

https://dl.doubtnut.com/l/_j3kTwZ13V9eG
https://dl.doubtnut.com/l/_YoYZNlXBlCgy
https://dl.doubtnut.com/l/_9dTbgxsEiuAf


Integer

momentum are valid. If  is the moment of inertia the

angular velocity of the atom about the nucleus is

. Calculate 

Watch Video Solution

I

4(m − n)h/kI k

1. In the spectrum of singly ionized helium , the

wavelength of a line abserved is almost the same as the

�rst line of Balmer series of hydrogen . It is due to

transition of electron from . What

is the value of .

Watch Video Solution

n1 = 6 → n2 = ' ' ∗ ' '

(' ' ∗ ' ' )

https://dl.doubtnut.com/l/_9dTbgxsEiuAf
https://dl.doubtnut.com/l/_o8yuFUuqPbEQ


2. A Bohr's hydrogen atom undergoes a transition

 and emits a photon of frequency .

Frequency of circular motion of electron in

. The ratio  is found to be .

State the value of .

Watch Video Solution

n = 5 → n = 4 f

n = 4 or bitisf4 f /f4 18/5m

m

3. The average lifetime for the  excited state of a

hydrogen-like atom is  and that for the 

. The ratio of average

number of revolution made in the  sate before

any transition can take place from these state is.

n = 3

4.8 × 10− 8s

n = 2stateis12.8 × 10− 8s

n = 3

https://dl.doubtnut.com/l/_o8yuFUuqPbEQ
https://dl.doubtnut.com/l/_iX3rSHcQaaGK
https://dl.doubtnut.com/l/_z0eGKDldV1d6


Fill In The Blanks

Watch Video Solution

4. An electron in a hydrogen atom makes a trsnsition

 where  and  are principal quantum

numbers of the two states. Assume the Bohr model to

be valid. The time period of the electron in the initial

state is eight times that in the �nal state. The possible

values of  and  are

Watch Video Solution

n1 → n2 n1 n2

n1 n2

https://dl.doubtnut.com/l/_z0eGKDldV1d6
https://dl.doubtnut.com/l/_loAmiy2flbhO


1. To produce characteristic  - rays using a Tungsten

target in an X - ray generator , the accelerating should

be greater than ……. Volts and the energy of the

characterization is …… eV . 

(The binding energy of the intermost electron in

Tungsten is - 40keV).

Watch Video Solution

X

2. When the number of electron striking the anode of

an X - ray tube is increase , the ……. of the emitted X - ray

increases , while when the speed of the electrons the

anode are increased , the cut - o� wavelength of the

emitted X - ray ……….

https://dl.doubtnut.com/l/_wAeqRnhfK0O1
https://dl.doubtnut.com/l/_Cu8Dy4OWIGkN


Watch Video Solution

3. The wavelength of the characteristic X-ray  line

emitted by a hydrogen-like element is . Calculate

the wavelength of  line emitted by a same element.

Watch Video Solution

Kα

0.32Å

Kβ

4. The Bohr radius of the �fth Valence electron of

phosphorous atom (atomic number = 15) acting as a

dopant in silicon (relative dielectric constant = 12) is ……..

Å

Watch Video Solution

https://dl.doubtnut.com/l/_Cu8Dy4OWIGkN
https://dl.doubtnut.com/l/_VFTsvImMmLwI
https://dl.doubtnut.com/l/_KUPA8vH9Jlk6


5. In an X- ray tube , electrons accelerated through a

potential di�erence of  volts strike a copper

target . The speed of the emitted X - ray inside the tube

is …….. 

Watch Video Solution

15000

m/s

6. In the Bohr model of the hydrogen atom, the ratio of

the kinetic energy to the total energy of the electron in

a quantum state  is ……..

Watch Video Solution

n

https://dl.doubtnut.com/l/_OW68fgZj8Jim
https://dl.doubtnut.com/l/_AbbaVTBIensH


Single correct answer type

7. The wavlength of  X-rays produced by an X-ray

tube 0.76Å . The atomic number of the anode material

of the tube is

Watch Video Solution

Kα,

8. Find recoil speed (approximately in  when a

hydrogen atom emits a photon during the transition

from 

Watch Video Solution

ms− 1)

n = 5 → n = 1

https://dl.doubtnut.com/l/_tfGfatUxhSZk
https://dl.doubtnut.com/l/_u6ts9ONSw1fw
https://dl.doubtnut.com/l/_isqmVP37D29S


1. The shorted wavelength of X- rays emitted from an X-

rays tube depends on

A. the current in the tube

B. the voltage applied to the tube

C. the nature of the gas in the tube

D. the atomic number of the target meterial

Answer: A

Watch Video Solution

2. If element with particle quantum number  were

not allowed in nature , the number of possible element

n > 4

https://dl.doubtnut.com/l/_isqmVP37D29S
https://dl.doubtnut.com/l/_SNjZZaPhCpL7


would be

A. 60

B. 32

C. 4

D. 64

Answer: D

Watch Video Solution

3. Consider the spectral line resulting from the

transition  in the atoms and ions given .

The shortest wavelength is produced by

n = 2 → n = 1

https://dl.doubtnut.com/l/_SNjZZaPhCpL7
https://dl.doubtnut.com/l/_LFvF7WWPT8Vf


A. hydrogen atom

B. deuterium atom

C. singly ionization helium

D. doubly ionized lithium

Answer: D

Watch Video Solution

4. The X-ray beam coming from an X-ray tube

A. monochromatic

B. having all wavelength smaller then a certain

maximum wavelength

https://dl.doubtnut.com/l/_LFvF7WWPT8Vf
https://dl.doubtnut.com/l/_cGufWCXuPIkl


C. having all wavelength larger then a certain

maximum wavelength

D. having all wavelength lying between a minimum

ans a maximum wavelength

Answer: A

Watch Video Solution

5. The  X-ray emission line of lungsten accurs at 

. What is the energy di�erence between 

and  levels in the atom?

A. 

Kα

λ = 0.021nm

K L

0.51meV

https://dl.doubtnut.com/l/_cGufWCXuPIkl
https://dl.doubtnut.com/l/_0RiqSM1Wb5C1


B. 

C. 

D. 

Answer: A

Watch Video Solution

1.2meV

59meV

13.6meV

6. As per Bohr model , the minimum energy (in eV)

required to remove electron from the ground state of

doubly ioinized  alom  is

A. 1.51

B. 13.6

Li (Z = 3)

https://dl.doubtnut.com/l/_0RiqSM1Wb5C1
https://dl.doubtnut.com/l/_Rolzns1YbU8u


C. 40.8

D. 122.4

Answer: B

Watch Video Solution

7. X-ray are produced in an X-ray tube operating at a

given accelerating voltage. The wavelength of the

continuous X-ray has values from. 

(a)   

(b)   

(c ) 0 to   

(d) , where 

0 → ∞

λmin → ∞, whereλmin > 0

λmax , whereλmax < ∞

λmin otλmax 0 < λ( min ) < λmax < ∞

https://dl.doubtnut.com/l/_Rolzns1YbU8u
https://dl.doubtnut.com/l/_2rcPpq7tztHx


A. 

B. .

C. .

D. .

Answer: A

Watch Video Solution

0 and ∞

λmin → ∞, whereλmin > 0

0 → λmax , whereλmax < ∞

λmin → λmax , where0 < λmin < ∞

8. Imagine an atom made up of proton and a

hypothetical particle of double the mass of the electron

but havign the same charge as the electron. Apply the

Bhor atom model and consider all possible transitions

of this hypothetical particle to the �rst excited level. The

https://dl.doubtnut.com/l/_2rcPpq7tztHx
https://dl.doubtnut.com/l/_i37TIubhH87p


longest wavelength photon that will be emitted has

wavelength  (given in terms of the Rydberg constant R

for the hydrogen atom) equal to (a)  (b)  (c ) 

 (d) 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

λ

9/5R R
36

5

18/5R 4/R

9/(5R)

36/(5R)

18/(5R)

4/R

https://dl.doubtnut.com/l/_i37TIubhH87p


9. The electron in a hydrogen atom makes a transition

from an excited state to the ground state. Which of the

following statements is true?

A. Its kinetic energy increases and its potential and

total energies decrease.

B. Its kinetic energy decreases, potential increases

and its total energy remain tha same

C. Its kinetic energy and total energies decrease, and

its potential, energy increases.

D. Its kinetic potential and total energies decrease.

Answer: A

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


Watch Video Solution

10. Electrons with energy 80 ke V are incident on the

tungsten

target of on X-ray tube. K-shell electrons of tungsten

have 72.5 ke V energy.

X-ray emitted by the tube contain only

(a) a continuous X-ray spectrum (Bremsstrahlung) with

a minimum wavelength of 

. (b) a continuos X-ray spectrum

(Bremsstrahlung) with all wavelegths

(c ) the characteristic X-ray spectrum of tungsten

(d) a continuous X-ray spectrum (Bremsstrahlung) witha

minimum wavelength of 

≈ 0.155Å

https://dl.doubtnut.com/l/_pmKuRyUPVAJn
https://dl.doubtnut.com/l/_YCNGORSw38vi


 and the characteristic X-ray spectrum of

tungsten.

A. a continuos X-ray spectrum (Bremsstrablung) with

a minimum wavelength of 

B. continuos X-ray spectrum (Bremsstrablung) with

all wavelengths

C. the characteristic X-ray spectrum of tungsten.

D. a continuos X-ray spectrum (Bremsstrablung) with

a minimum wavelength of  and the

charateristic X-ray spectrum of tungsten

Answer: A

Watch Video Solution

≈ 0.155Å

−0.155Å

−0.155Å

https://dl.doubtnut.com/l/_YCNGORSw38vi


11. The transition from the state  in a

hydrogen like atom results in ultraviolet radiation

Infrared radiation will be obtained in the transition

from

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

n = 4  to n = 3

2 → 1

3 → 1

4 → 2

5 →

https://dl.doubtnut.com/l/_YCNGORSw38vi
https://dl.doubtnut.com/l/_HKbT9f7SMkH2


12. The intensity of X-rays from a coolidge tube is

plotted against wavelength as shown in the �gure . The

minimum wavelegth found is  and the wavelength of

the  line is . As the accelerating voltage is

increased 

A.  increases

B. decreases

λc

Kα λk

λK − λC

λK − λC

https://dl.doubtnut.com/l/_Q8OxM5rU0PTR


C.  increases

D.  increases

Answer: A

Watch Video Solution

λK

λK

13. The potential di�erence applied to an X-ray tube is

5k V and the current through it is 3.2 mA. Then, the

number of electrons striking the target per second is

__________.

A. 

B. 

2 × 1016

5 × 106

https://dl.doubtnut.com/l/_Q8OxM5rU0PTR
https://dl.doubtnut.com/l/_qLinx8r6Lxyd


C. 

D. 

Answer: B

Watch Video Solution

1 × 1017

4 × 1015

14. A hydrogen atom and a  ion are both in the

second excited state. If  and  are the respective

electronic angular momenta and  and  their

respective energies, then

A. 

B. 

Li+ +

lH lLi

EH ELi

lH > lLI and |EH | > |ELI|

lH = lLI and |EH | < |ELI|

https://dl.doubtnut.com/l/_qLinx8r6Lxyd
https://dl.doubtnut.com/l/_IvqhJihnNPXN


C. 

D. 

Answer: B

Watch Video Solution

lH = lLI and |EH | > |ELI|

lH = lLI and |EH | < |ELI|

15. The electirc potential between a proton and an

electron is given by  , where r_0 is a

constant. Assuming Bhor model to be applicable, write

variation of  with n, being the principal quantum

number. (a)  (b)  (c )  (d)

A. 

V = V0 ln( )
r

r0

rn

rn ∝ n rn ∝
1

n
r2
n rn ∝

1

n2

rn ∝ n

https://dl.doubtnut.com/l/_IvqhJihnNPXN
https://dl.doubtnut.com/l/_9OxoLuQVSk8J


B. 

C. 

D. 

Answer: A::C::D

Watch Video Solution

rn ∝ 1/n

rn ∝ n2

rn ∝ 1/n2

16. If the atom  follows the Bohr model

the radius of  is  time the Bohr radius ,

then �nd  .

A. 100

B. 200

( _ 100)Fm257

_ (100)Fm257 n

n

https://dl.doubtnut.com/l/_9OxoLuQVSk8J
https://dl.doubtnut.com/l/_sG8W8IO4jrP9


C. 4

D. 1/4

Answer: C::D

Watch Video Solution

17.  wavelength emitted by an atom of atomic

number Z=11 is . Find the atomic number for an atom

that emits  radiation with wavelength .

A. 

B. 

C. 

Kα

λ

Kα 4λ

Z = 6

Z = 4

Z = 11

https://dl.doubtnut.com/l/_sG8W8IO4jrP9
https://dl.doubtnut.com/l/_s9gAGOOD7vCY


D. 

Answer: C::D

Watch Video Solution

Z = 44

18. A photon collides with a stationary hydrogen atom

in ground state inelastically. Energy of the colliding

photon is 10.2 eV. After a time interval of the order of

micro second another photon collides with same

hydrogen atom inelastically with an energy of 15eV.

What wil be observed by the detector? 

(a) 2 photons of energy 10.2 eV 

(b) 2 photons of energy 1.4 eV 

(c ) One photon of energy 10.2 eV and an electron of

https://dl.doubtnut.com/l/_s9gAGOOD7vCY
https://dl.doubtnut.com/l/_8UtpH2QZZcDW


energy 1.4 eV 

(d) One photon of energy 10.2 eV and another photon

of energy 1.4 eV

A. one photon of energy  and an electron of

energy .

B. Two photon of energy 

C. Two photon of energy 

D. one photon of energy  and another

photon of .

Answer: A::D

Watch Video Solution

10.2eV

1.4eV

1.4eV

10.2eV

10.2eV

1.4eV

https://dl.doubtnut.com/l/_8UtpH2QZZcDW
https://dl.doubtnut.com/l/_blEel4k1nzbo


19. The largest wavelength in the ultraviolet region of

the hydrogen spectrum is . The smallest

wavelength in the infrared region of the hydrogen

spectrum (to the nearest interger) is (a)  (b)

 

(c )  (d) .

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

122nm

802nm

823nm

1882nm 1648nm

802nm

823nm

1882nm

1648nm

https://dl.doubtnut.com/l/_blEel4k1nzbo


20. Electrons of mass m with de-Broglie wavelength 

fall on the target in an X-ray tube. The cut-o�

wavelength  of the emitted X-ray is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

λ

(λ0)

λ0 =
2mcλ2

h

λ0 =
2h
mc

λ0 =
2m2c2λ2

h2

λ0 = λ

https://dl.doubtnut.com/l/_blEel4k1nzbo
https://dl.doubtnut.com/l/_Pjuda2Q1sOjr


21. Which one of the following statement is 

in the context of X- rays generated from X- rays tube ?

A. wavelength of characteristic X-rays decreases

when the atomic number of the target increases.

B. Cut-o� wavelength of the continuous X-rays

depends on the atomic number of the target.

C. Intensity of the characteristic X-rays depend on

the electric power given to the X-ray tube.

D. Cut-o� wavelength of the continuous X-rays

depends on the energy of the electrons in the X-

ray tube.

WRONG

https://dl.doubtnut.com/l/_3f7F1gZAB7GT


Answer: C

Watch Video Solution

22. The wavelength of the �rst spectral line in the

Balmer series of hydrogen atom is  . The

wavelength of the second spectral line in the Balmer

series of singly - ionized helium atom is

A. 

B. 

C. 

D. 

6561A ∘

1215Å

1640Å

2430Å

4687Å

https://dl.doubtnut.com/l/_3f7F1gZAB7GT
https://dl.doubtnut.com/l/_OYAleBAQY9Wv


Maltiple correct answers type

Answer: A

Watch Video Solution

1. In the Bohr model of the hydrogen atgom

A. the radius of nth orbit is proportional to 

B. the total energy of electron in nth orbit is

proportional to 

C. the angular momentum of the electron in an orbit

is integral multiple of 

n2

n

h/2λ

https://dl.doubtnut.com/l/_OYAleBAQY9Wv
https://dl.doubtnut.com/l/_cEby7MxlmQnP


D. the angular momentum of the electron in an orbit

is greater than 

Answer: D

Watch Video Solution

KE

2. The mass number of a nucleus is

A. always less then its atomic number

B. always more then its atomic number

C. sometimes equal to its atomic number

D. sometimes more than and sometimes equal to its

atomic number

https://dl.doubtnut.com/l/_cEby7MxlmQnP
https://dl.doubtnut.com/l/_hazqkPAtruIA


Answer: A

Watch Video Solution

3. The potential di�erence applied to an X-ray tube is

increased. As a result, in the emitted radiation,

A. the intensity increases

B. the minimum wavelength increases

C. the intensity remains unchanged

D. the minimum wavelength decreases

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_hazqkPAtruIA
https://dl.doubtnut.com/l/_APXjVM8SkQn1


4. An electron in a hydrogen atom makes a trsnsition

 where  and  are principal quantum

numbers of the two states. Assume the Bohr model to

be valid. The time period of the electron in the initial

state is eight times that in the �nal state. The possible

values of  and  are

A. 

B. 

C. 

D. 

Watch Video Solution

n1 → n2 n1 n2

n1 n2

n1 = 4, n2 = 2

n1 = 8, n2 = 2

n1 = 8, n2 = 1

n1 = 6, n2 = 3

https://dl.doubtnut.com/l/_APXjVM8SkQn1
https://dl.doubtnut.com/l/_LVFXfRwBoocP


Assertion-reasoning type

Watch Video Solution

1. In each of the questions, assertion(A) is given by

corresponding statement of reason (R) of the

statemens. Mark the correct answer. 

Q. Statement I: If the accelerating potential in an X-ray

tube is increased, the wavelentghs of the characteristic

X-rays do not energy. 

Statement II: When an electron beam strikes the target

in an X-ray tube, part of the kinetic energy is converted

into X-ray energy.

https://dl.doubtnut.com/l/_LVFXfRwBoocP
https://dl.doubtnut.com/l/_vDacYPpk7EQN


Linked comprehension type

A. If both Statement I and Statement II are true ,

Statement II is correct explaination of the

Statement I.

B. If both Statement I and Statement II are true ,

Statement II is not the correct explaination of the

Statement I.

C. If Statement I is true , statement II is false.

D. If Statement I is false , statement II is true.

Watch Video Solution

https://dl.doubtnut.com/l/_vDacYPpk7EQN


1. In a mixture of  gas ( is singly ionized

He atom),  atom and  ions are excited to their

respective �rst excited state. Subsequently  atoms

transfer their total excitation energy to  ions (by

collisions) Assume that the bohr model of atom is

exactly valid.

The quantum number  of the state �nally populated in

 inos is -

A. 2

B. 3

C. 4

D. 5

H − He+ He +

H He +

H

He +

n

He+

https://dl.doubtnut.com/l/_BgiuQVP3Ncj2


Watch Video Solution

2. In a mixture of  gas ( is singly ionized

He atom),  atom and  ions are excited to their

respective �rst excited state. Subsequently  atoms

transfer their total excitation energy to  ions (by

collisions) Assume that the bohr model of atom is

exactly valid.

The wavelength of light emitted in the visible region by

 lons after collisions with  atoms is -

A. 

B. 

C. 

H − He+ He +

H He +

H

He +

He + H

6.5 × 10− 7m

5.6 × 10− 7m

4.8 × 10− 7m

https://dl.doubtnut.com/l/_BgiuQVP3Ncj2
https://dl.doubtnut.com/l/_GwjwdqwOYI9O


D. 

Watch Video Solution

4.0 × 10− 7m

3. In a mixture of  gas ( is singly ionized

He atom),  atom and  ions are excited to their

respective �rst excited state. Subsequently  atoms

transfer their total excitation energy to  ions (by

collisions) Assume that the bohr model of atom is

exactly valid.

The ratio of the kinetic energy of the  electron for

the  atom to the of  lon is -

A. 

H − He+ He +

H He +

H

He +

n = 2

H He+

1

4

https://dl.doubtnut.com/l/_GwjwdqwOYI9O
https://dl.doubtnut.com/l/_zXiwnm0xVCju


B. 

C. 1

D. 2

Watch Video Solution

1

2

4. The key feature of Bohr's spectrum of hydrogen atom

is the quantization of angular momentum when an

electron is revolving around a proton. We will extend

this to a general rotational motion to �nd quantized

rotational energy of a diatomic molecule assuming it to

be rigid.The rule to be applied is Bohr's quantization

condition. 

https://dl.doubtnut.com/l/_zXiwnm0xVCju
https://dl.doubtnut.com/l/_y8sMYa8Tcrcj


A diatomic molecule has moment of inertia . By Bohr's

quantization condition its rotational energy in the 

level (  is not allowed ) is

A. 

B. 

C. 

D. 

Watch Video Solution

I

nth

n = 0

( )
1

n2

h2

8π2I

( )
1

n

h2

8π2I

n( )
h2

8π2I

n2( )
h2

8π2I

5. The key feature of Bohr's spectrum of hydrogen atom

is the quantization of angular momentum when an

https://dl.doubtnut.com/l/_y8sMYa8Tcrcj
https://dl.doubtnut.com/l/_7u0MPXPdHWzR


electron is revolving around a proton. We will extend

this to a general rotational motion to �nd quantized

rotational energy of a diatomic molecule assuming it to

be rigid.The rule to be applied is Bohr's quantization

condition.

it is found that the excitation from ground to the �rst

excited state of rotation for the  molecule is close to

 then the moment of inertia of 

molecule about its center of mass is close to 

A. 

B. 

C. 

D. 

CO

× 1011Hz
4
π

CO

(Takeh = 2π × 10− 34Js)

2.76 × 10− 46kgm2

1.87 × 10− 46kgm2

4.67 × 10− 47kgm2

1.17 × 10− 47kgm2

https://dl.doubtnut.com/l/_7u0MPXPdHWzR


Watch Video Solution

6. The key feature of Bohr's spectrum of hydrogen atom

is the quantization of angular momentum when an

electron is revolving around a proton. We will extend

this to a general rotational motion to �nd quantized

rotational energy of a diatomic molecule assuming it to

be rigid.The rule to be applied is Bohr's quantization

condition.

In a  molecule, the distance between 

where is close to

CO

C(mass = 12a. m. u) and O(mass = 16a. m. u)

1a. m. u = × 10− 27kg,
5

3

https://dl.doubtnut.com/l/_7u0MPXPdHWzR
https://dl.doubtnut.com/l/_30kDNC92qQqz


dpp-4.1

A. 

B. 

C. 

D. 

Watch Video Solution

2.4 × 10− 10m

1.9 × 10− 10m

1.3 × 10− 10m

4.4 × 10− 10m

1. The �gure shows a graph between  and ,

where  is the area enclosed by the  orbit in a

1n
∣
∣
∣

∣
∣
∣

An

A1
1n|n|

An nth

https://dl.doubtnut.com/l/_30kDNC92qQqz
https://dl.doubtnut.com/l/_oWfDQk1VoMRw


hydrogen like atom. The correct curve is 

A. 4

B. 3

C. 2

D. 1

Answer: A

https://dl.doubtnut.com/l/_oWfDQk1VoMRw


Watch Video Solution

2. The force acting on the electron in a hydrogen atom

depends on the principal quantum number as

A. 

B. 

C. 

D. Does not depend on n+

Answer: B

Watch Video Solution

F ∝ 1/n2

F ∝ 1/n4

F ∝ 1/n5

https://dl.doubtnut.com/l/_oWfDQk1VoMRw
https://dl.doubtnut.com/l/_fTaTlBnlP588


3. Ionization potential of hydrogen atom is  .

Hydrogen atoms in the ground state are excited by

monochromatic radiation of photon energy .

According to bohr's theory , the spectral lines emitted

by hydrogen will be

A. One

B. Two

C. Three

D. Four

Answer: C

Watch Video Solution

13.6eV

12.1eV

https://dl.doubtnut.com/l/_pC4EnUFhUPb9


4. Find the ratio of ionization energy of bohr 's

hydrogen atom doubly liothium ion 

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

(Li2)

1: 1

1: 3

1: 9

5. What is the angular momentum of an electron in

Bohr's hydrogen atom whose energy is ?−0.544eV

https://dl.doubtnut.com/l/_k09U4djkhk14
https://dl.doubtnut.com/l/_adIFErd8Hla4


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

h

π

2h
π

5h
2π

7h
2π

6. The ratio between total acceleration of the electron

in singly ionized helium atom and hydrogen atom(both

in ground state) is

A. 1

https://dl.doubtnut.com/l/_adIFErd8Hla4
https://dl.doubtnut.com/l/_PJ8MOjirm3wm


B. 8

C. 4

D. 16

Answer: B

Watch Video Solution

7. A hydrogen atom in ground state absorbs  of

energy .The orbital angular momentum of the electron

is increases by

A.  J-sec

B.  J-sec

10.2eV

1.05 × 10− 34

3.36 × 10− 34

https://dl.doubtnut.com/l/_PJ8MOjirm3wm
https://dl.doubtnut.com/l/_eBajlI5byyGa


C.  J-sec

D.  J-sec

Answer: A

Watch Video Solution

2.11 × 10− 34

4.22 × 10− 34

8. Thr ratio of the speed of the electron in the ground

state of hydrogen atom to the speed of light in vacuum

is

A. 43467

B. 2/137

C. 1/137

https://dl.doubtnut.com/l/_eBajlI5byyGa
https://dl.doubtnut.com/l/_ZPZwBEhZ7DFc


D. 1/237

Answer: C

Watch Video Solution

9. Minimum excitation potential of Bohr's �rst orbit

hydrogen atom is

A. 13.6 V

B. 3.4 V

C. 10.2 V

D. 3.6 V

https://dl.doubtnut.com/l/_ZPZwBEhZ7DFc
https://dl.doubtnut.com/l/_BbF0wPj8VUU5


Answer: C

Watch Video Solution

10. Which of the following statement is true regarding

Bohr's model of hydrogen atom? 

(i) Orbiting speed of an electron decreases as it falls to

discete orbits away from the nucleus. 

(ii) Ratio of allowed orbits of electrons sre proportional

to the principal quantum number. 

(iii) Frequency with which electrons orbit around the

nucleus in discrete orbits is inversely proportional to

the cube of principal quantum number. 

(iv) Binding force with which the electron is bound to

https://dl.doubtnut.com/l/_BbF0wPj8VUU5
https://dl.doubtnut.com/l/_SpnjA6NT936G


the nucleus increase as it shift to auter orbits. 

Select the correct answer using the codes given below:

A. I and III

B. II and IV

C. I,II and III

D. II,III and IV

Answer: A

Watch Video Solution

11. The de- broglie wavelength of an electron in the �rst

bohr orbit is

https://dl.doubtnut.com/l/_SpnjA6NT936G
https://dl.doubtnut.com/l/_NdY9j493Mel0


A. equal to one-fourth the circumference of the �rst

orbit

B. equal to half the circumference of the �rst orbit

C. equal to twice the circumference of the �rst orbit

D. equal to the circumference of the �rst orbit

Answer: D

Watch Video Solution

12. In a hypothetical Bohr hydrogen, the mass of the

electron is doubled. The energy  and radius  of the

�rst orbit will be (  is the Bohr radius)

E0 r0

a0

https://dl.doubtnut.com/l/_NdY9j493Mel0
https://dl.doubtnut.com/l/_xPaZgoU4Ivpi


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

E0 = − 27.2eV , r0 = a0 /2

E0 = − 27.2eV , r0 = a0

E0 = − 13.6eV , r0 = a0 /2

E0 = − 13.6eV , r0 = a0

13. Which of the following transitions gives photon of

maximum energy?

A. n=1 to n=2

B. n=2 to n=1

https://dl.doubtnut.com/l/_xPaZgoU4Ivpi
https://dl.doubtnut.com/l/_v9cr7NrYL0Y9


C. n=2 to n=6

D. n=6 to n=2

Answer: A

Watch Video Solution

14. The energy levels of a certain atom are represented

in adjoining �gure. During the transition from 

2E to E level, a photon of wavelength  is emitted. The

wavelength of photon produced during transition from

λ

https://dl.doubtnut.com/l/_v9cr7NrYL0Y9
https://dl.doubtnut.com/l/_0amnvEMnSJP4


 E level to E will be  

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

4
3

λ/3

3λ/4

4λ/3

3λ

https://dl.doubtnut.com/l/_0amnvEMnSJP4


15. A doubly ionized lithium atom is hydrogen like with

atomic number 3. Find the wavelength of the radiation

required to excite the electron in  from the �rst

to the third Bohr orbit (ionization energy of the

hydrogen atom equals 13.6 eV).

A. 182.24 Å

B. 177.17 Å

C. 142.25 Å

D. 113.74 Å

Answer: D

Watch Video Solution

Li+ +

https://dl.doubtnut.com/l/_UxGZqHHuOee2


dpp 4.2

1. In �gure the energy levels of the hydrogen atom have

been shown along with some transitions marking A,B,C.

The trantions A,B, and C respectively represents 

A. First member of Lyman series, third spectral line

of Balmar series and the second spectral line of

Paschen series

https://dl.doubtnut.com/l/_M78YqZ7BaG87


B. Ionization potential of hydrogen, second special

line of Balmer series and third spectral line of

Paschen series

C. Series limit of Lyman series, third spectral line of

Balmer series and second spectral line of Paschen

series

D. Series limit of Lyman series, second spectral line

of Balmer series and third spectral line of Paschen

series

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_M78YqZ7BaG87


2. In the �gure of previous problem,  and 

respectively represent

A. Absorption line of Balmer series and the

ionisation potential of hydrogen

B. Absorption line of Balmer series and the

wavelength lesser than lowest of the Lyman series

C. Spectral line of Balmer series and the maximum

wavelegth of Lyman series

D. Spectral line of Lyman series and the absorption

to greater wavelength of limiting value of Paschen

series

D E

https://dl.doubtnut.com/l/_abPn2qqHKQWI


Answer: A

Watch Video Solution

3. if the wavelength of the �rst line of the balmer series

of hydrogen is , the wavelength of the second

line of the series should be

A. 13122Å

B. 3280Å

C. 4860Å

D. 2187Å

Answer: C

6561Å

https://dl.doubtnut.com/l/_abPn2qqHKQWI
https://dl.doubtnut.com/l/_2oz1pm96cTuz


Watch Video Solution

4. The enegry level diagram for an hydrogen-like atom is

shown in the �gure. The radius of its �rst Bohr orbit is 

A. 0.265 Å

B. 0.53 Å

C. 0.132 Å

D. None of these

https://dl.doubtnut.com/l/_2oz1pm96cTuz
https://dl.doubtnut.com/l/_1IGA9ByZXvFT


Answer: A

Watch Video Solution

5. If the series limit of Lyman series for Hydrogen atom

is equal to the series limit Balmer series for a hydorgen

like atom, then atomic number of this hydrogen-like

atom will be

A. 1

B. 2

C. 3

D. 4

https://dl.doubtnut.com/l/_1IGA9ByZXvFT
https://dl.doubtnut.com/l/_8D3TZk84OPyn


Answer: B

Watch Video Solution

6. The following diagram indicates the energy levels of a

certain atom when the system moves from  level to 

. A photon of wavelength  is emitted. The

wavelength of photon produced during its transition

from  level to  is . the ratio  will be  

A. 

4E

E λ1

E
7

3
E λ2

λ1

λ2

9

4

https://dl.doubtnut.com/l/_8D3TZk84OPyn
https://dl.doubtnut.com/l/_ZhDOGqNk5W39


B. 

C. 

D. 

Answer: B

Watch Video Solution

4
9

3

2

7
3

7. A hydrogen atom emits a photon corresponding to an

electron transition from  to . The recoil

speed of hydrogen atom is almost (mass of proton

.

A. 

n = 5 n = 1

≈ 1.6 × 10− 27kg)

10ms− 1

https://dl.doubtnut.com/l/_ZhDOGqNk5W39
https://dl.doubtnut.com/l/_xDxTg5tHGQUw


B. `2xx10^(-2) ms^(-1)

C. 

D. 

Answer: C

Watch Video Solution

4ms− 1

8 × 102ms− 1

8. Energy levels A, B and C of a certain atom

corresponding to increasesing values of energy i.e.,

 If  are the wavelength

of radiations corresponding to the transitions C to B,B

to A and C to A respectively, which of the followoing

EA < EB < EC. λ1, λ2 and λ3

https://dl.doubtnut.com/l/_xDxTg5tHGQUw
https://dl.doubtnut.com/l/_IqfQ33dCVzAC


statements is correct ? 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

λ3 = λ1 + λ2

λ3 =
λ1λ2

λ1 + λ2

λ1 + λ2 + λ3 = 0

λ2
3 = λ2

1 + λ2
2

https://dl.doubtnut.com/l/_IqfQ33dCVzAC


9. Figure shows the energy levesl P.Q,R,S and G of an

atom where G is the ground state . A red line in the

emission spectrum fo the atom can be obtained by an

energy level change from Q to S. A blue line can be

obtained by following energy level change 

A. 

B. 

C. 

PtoQ

QtoR

RtoS

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


D. 

Answer: D

Watch Video Solution

RtoG

10. The �gure indicates the enegry level diagram of an

atom and the origin of six spectral lines in emission (e.g.

line no.  series from the transition from level  to ).

The following spectral lines will also occur in the

5 B A

https://dl.doubtnut.com/l/_cCaxRmGZTtsn
https://dl.doubtnut.com/l/_HBbnT2VbFvOa


absorption spectrum 

A. 1,4,6

B. 4,5,6

C. 1,2,3

D. 1,2,3,4,5,6

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_HBbnT2VbFvOa
https://dl.doubtnut.com/l/_wu2kFxNZANve


11. A hydrogen like atom of atomic number Z is in an

excited state of quantum number 2n. It can emit a

maximum energy photon of 204 eV. If it makes a

transition to quantum state n, a photon of energy 40.8

eV is emitted. Find n, Z and the ground state energy (in

eV) of this atom. Also calculate the minimum energy(eV)

that can be emitted by this atom during de - excitation.

Ground state energy of hydrogen atom is -13.6 eV

A. 1

B. 2

C. 3

D. 4

https://dl.doubtnut.com/l/_wu2kFxNZANve


Answer: B

Watch Video Solution

12. The energy, the magnitude of linear momentum,

magnitude of angular momentum and orbital radius of

an electron in a hydrogen atom corresponding to the

quantum number n are E, p, L and r respectively. Then

according to Bohr's theory of hydrogen atom, match

the expressions in column I with statement in column II.

Watch Video Solution

https://dl.doubtnut.com/l/_wu2kFxNZANve
https://dl.doubtnut.com/l/_C0iV3YyWnyPR


13. A single electron orbit around a stationary nucleus

of charge  where Z is a constant and e is the

magnitude of the electronic charge. It requires

to excite the electron from the second bohr orbit to the

third bohr orbit. Find 

(i) The value of Z

(ii) The energy required by nucleus to excite the

electron from the third to the fourth bohr orbit 

(iii) The wavelength of the electronmagnetic radiation

required to remove the electron from the �rst bohr

orbit to inlinity 

(iv) The energy potential energy potential energy and

the angular momentum of the electron in the �rst bohr

orbit 

+Ze

47.2eV

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


(v) The radius of the �rst bohr orbit (The ionization

energy of hydrogen atom  bohr radius 

 velocity of light 

 planks 's constant 

jules - sec )

A. 5

B. 4

C. 2

D. 3

Answer: A

Watch Video Solution

= 13.6eV

= 5.3 × 10− 11matre

= 3 × 108m/sec = 6.6 × 10− 34

https://dl.doubtnut.com/l/_yJGkzRZYXnOl
https://dl.doubtnut.com/l/_KqfdB1vudmCd


14. A single electron orbit around a stationary nucleus

of charge  where Z is a constant and e is the

magnitude of the electronic charge. It requires

to excite the electron from the second bohr orbit to the

third bohr orbit. Find 

(i) The value of Z

(ii) The energy required by nucleus to excite the

electron from the third to the fourth bohr orbit 

(iii) The wavelength of the electronmagnetic radiation

required to remove the electron from the �rst bohr

orbit to inlinity 

(iv) The energy potential energy potential energy and

the angular momentum of the electron in the �rst bohr

orbit 

(v) The radius of the �rst bohr orbit (The ionization

+Ze

47.2eV

https://dl.doubtnut.com/l/_KqfdB1vudmCd


energy of hydrogen atom  bohr radius 

 velocity of light 

 planks 's constant 

jules - sec )

A. 13.6 eV

B. 16.53 eV

C. 47.2 eV

D. 27.2 eV

Answer: B

Watch Video Solution

= 13.6eV

= 5.3 × 10− 11matre

= 3 × 108m/sec = 6.6 × 10− 34

https://dl.doubtnut.com/l/_KqfdB1vudmCd


15. A single electron orbit around a stationary nucleus

of charge  where Z is a constant and e is the

magnitude of the electronic charge. It requires

to excite the electron from the second bohr orbit to the

third bohr orbit. Find 

(i) The value of Z

(ii) The energy required by nucleus to excite the

electron from the third to the fourth bohr orbit 

(iii) The wavelength of the electronmagnetic radiation

required to remove the electron from the �rst bohr

orbit to inlinity 

(iv) The energy potential energy potential energy and

the angular momentum of the electron in the �rst bohr

orbit 

+Ze

47.2eV

https://dl.doubtnut.com/l/_q2rnqliyjClK


(v) The radius of the �rst bohr orbit (The ionization

energy of hydrogen atom  bohr radius 

 velocity of light 

 planks 's constant 

jules - sec )

A. 340 eV

B. 

C. 680 eV

D. 

Answer: A

Watch Video Solution

= 13.6eV

= 5.3 × 10− 11matre

= 3 × 108m/sec = 6.6 × 10− 34

−340eV

−680eV

https://dl.doubtnut.com/l/_q2rnqliyjClK


ddp.4.3

1. The continuous  - ray spectrum obtained from a

Coolidge tube is of the form

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

x

https://dl.doubtnut.com/l/_2WrCRzqNu9qw


2. The �gure represents the observed intensity of  -

rays emitted by an  - ray tube as a function of

wavelength . The sharp peaks  and  denote 

A. band spectrum

B. continuous spectrum

C. characteristic radiations

D. white radiations

X

X

A B

https://dl.doubtnut.com/l/_TFmo7hLJFvc1


Answer: C

Watch Video Solution

3. If the potential di�erence between the anode and

cathode of the  - ray tube is increases  

A. the peaks at R and S would move to shorter

wavelength

X

https://dl.doubtnut.com/l/_TFmo7hLJFvc1
https://dl.doubtnut.com/l/_ZZ8EkC3K0Kqh


B. the peaks at R and S would remain at the same

wavelength

C. the cut- o� wavelength at P would decrease

D. (b) and  both are correct

Answer: D

Watch Video Solution

(c)

4. One increasing the operating voltage in a x-ray tube

by  times, the shortest wavelength decreases by

. Find the original value of operating voltage.

A. 

1.5

26pm

≈ 10kV

https://dl.doubtnut.com/l/_ZZ8EkC3K0Kqh
https://dl.doubtnut.com/l/_TKwxXit3vRSA


B. 

C. 

D. 

Answer: B

Watch Video Solution

≈ 16kV

≈ 50kV

≈ 75kV

5. In X-ray tube when the accelerating voltage V is

halved.the di�erence between the wavelength of 

line and minimum wavelength of continuous X-ray

spectrum

A. romains contant

Kα

https://dl.doubtnut.com/l/_TKwxXit3vRSA
https://dl.doubtnut.com/l/_44u2SSUosHsf


B. becomes more than two times

C. becomes half

D. becomes less than two times

Answer: D

Watch Video Solution

6. In the diagram a graph between the intensity of -

rays emitted by a molybdenum target and the

wavelength is shown , when electrons of  are

incident on the target. In the graph one peak is of 

X

30keV

Kα

https://dl.doubtnut.com/l/_44u2SSUosHsf
https://dl.doubtnut.com/l/_aUyQjivtXUMA


line and the other peak is of  line  

A. �rst peak is of  line at 

B. highest peak is of  line at 

C. if the energy of incident particle is increased, then

the peak will shift toward left

D. If the energy of incident particle is increased then

the paak will shift toward right

Kβ

Kα 0.6Å

Kα 0.7Å

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


Answer: B

Watch Video Solution

7. Let  denote the wavelength of the

X-ray of the  lines in the characteristic

X-rays for a metal. Then.

A. 

B. 

C. 

D. 

Answer: C

λα ' , λβ, and λ'α

Kα, Kβ, and Lα

λα > λα > λβ

λα > λβλα

= +
1

λβ

1

λα

1

λα

+ =
1

λβ

1

λα

1

λα

https://dl.doubtnut.com/l/_aUyQjivtXUMA
https://dl.doubtnut.com/l/_wmL7k3BrNfBa


Watch Video Solution

8. The graph that correctly represents the relation of

frequency  of a particular characteristic  - ray with

the atomic number  of the material is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

v X

Z

https://dl.doubtnut.com/l/_wmL7k3BrNfBa
https://dl.doubtnut.com/l/_WkM4wZCY5g7H


9. The intensity distribution of  - rays from two

Coolidge tubes operated on di�erent voltages  and 

 and using is shown in the �gure . Which one of the

following inequalities is true ? 

A. 

B. 

C. 

D. 

X

V1

V2

V1 > V2, Z1 < Z2

V1 > V2, Z1 < Z2

V1 < V2, Z1 > Z2

V1l = V2, Z1 < Z2

https://dl.doubtnut.com/l/_14Y66R6WyZZ5


Answer: A

Watch Video Solution

10. The - ray wavelength of  line of platinum 

 is . The  - ray wavelength of  line of

Molybdenum  is

A. 

B. 

C. 

D. 

Answer: A

X Lα

(Z = 78) 1.30Å X Lα

(Z = 42)

5.41Å

4.20Å

2.70Å

1.35Å

https://dl.doubtnut.com/l/_14Y66R6WyZZ5
https://dl.doubtnut.com/l/_8YmgOCnVuMAz


Watch Video Solution

11. The   - rays arising from a cobalt 

target have a wavelength of 179 pm. The   - rays

arising from a nickel target  is

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

Kα X (z = 27)

Kα X

(z = 28)

> 179pm

< 179pm

= 179pm

https://dl.doubtnut.com/l/_8YmgOCnVuMAz
https://dl.doubtnut.com/l/_wegjBkf9pDdG


12. For characteristic X-ray, choose, the correct option.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

E(Kγ) < E(Kβ) < E(Kα)

E(Kα) < E(Lα) < E(Mα)

λ(Kγ) < λ(Kβ) < λ(Kα)

λ(Mγ) < λ(Lβ) < γ(Kα)

13. The wavlength of  X-rays produced by an X-ray

tube 0.76Å . The atomic number of the anode material

of the tube is

Kα,

https://dl.doubtnut.com/l/_rdRCHtNPdQW4
https://dl.doubtnut.com/l/_5ogojb3sWMGa


A. 82

B. 41

C. 20

D. 10

Answer: B

Watch Video Solution

14. The wavelength of  line for an element of atomic

number . Then the wavelength of  line for an

element of atomic number  is

A. 

Kα

43isλ Kα

29

λ
43
29

https://dl.doubtnut.com/l/_5ogojb3sWMGa
https://dl.doubtnut.com/l/_EEQE36K3LEFG


B. 

C. 

D. 

Answer: C

Watch Video Solution

λ
42
28

λ
9

4

λ
4
9

15. The potential di�erence applied to an X-ray tube is

increased. As a result, in the emitted radiation,

A. the intensity increases

B. the minimum wavelength increases

C. the intensity remains unchanged

https://dl.doubtnut.com/l/_EEQE36K3LEFG
https://dl.doubtnut.com/l/_hEMcnLKX50Ds


D. the minimum wavelength decreases

Answer: A::D

Watch Video Solution

https://dl.doubtnut.com/l/_hEMcnLKX50Ds

