
CHEMISTRY

BOOKS - CHHAYA CHEMISTRY (BENGALI ENGLISH)

STRUCTURE OF ATOM

Numerical Examples

1. An atom of an element contains 2 electrons in the �rst shell (n=1), 8

electrons in the second shell (n=2) and 5 electrons in the third shell

(n=3). There are 16 neutrons in the nucleus of the atom. From these data,

�nd (1) the atomic no. of the element, (2) the no. of s and p-electrons int

he atom, (3) mass no. of the element.

Watch Video Solution

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


2. Determine the number of protons present in 5.6 L of a sample of

oxygen gas at STP, containing  isotope only.

Watch Video Solution

16O

3. Find the number of protons required to �ll a sphere of  volume.

What is the mass of those number of protons?

Watch Video Solution

10cm3

4. Determine the number of neutrons and their mass, present in 7 mg of

. Assume that the mass of 1 neutron=mass of 1 H-atom.

Watch Video Solution

14
6 C

5. (1) How many di�erent types of HCl molecule can be produced from

two natural isotopes of hydrogen  and(1H = 99 % and 2H + 1 % )

https://dl.doubtnut.com/l/_VVHcNixzBc4X
https://dl.doubtnut.com/l/_GaOGlAymWWHD
https://dl.doubtnut.com/l/_SdriDUKqz514
https://dl.doubtnut.com/l/_xRcdkQhmrknU


two natural isotopes of chlorine .  

(2) Arrange the molecules obtained from (1) in the decreasing order of

their availability.

Watch Video Solution

(35Cl = 76 % and 37Cl = 24 % )

6. A sample of oxygen contains the isotope, . How many neutrons are

present in 11.2 L of the gas at STP?

Watch Video Solution

18O

7. A sample contains two isotopes, . How many protons are

present in 11.2 L of the sample at STP. What would be the di�erence in

the no. of protons, if the sample contains only one isotope?

Watch Video Solution

16O and 18O

https://dl.doubtnut.com/l/_xRcdkQhmrknU
https://dl.doubtnut.com/l/_tMn1EseT0IwN
https://dl.doubtnut.com/l/_4tV4Q8BRHOob


8. Yellow light emitted from a sodium lamp has wavelength 580 nm.

Calculate the frequency nad wave number of yellow light.

Watch Video Solution

9. A radio station broadcasts at a frequency of 100 MHz. how long would

it take to reach a receiving system at a distance of 300 km? calculate

wavelength and wave number of these radiations.

Watch Video Solution

10. Calculate the wavelength of an electromagnetic radiation of

frequency of 97.8 MHz.

Watch Video Solution

https://dl.doubtnut.com/l/_XS2wT1AOZ3K9
https://dl.doubtnut.com/l/_R0WxWOrhaSrO
https://dl.doubtnut.com/l/_P5GFi0HprAHG


11. How long would it take a radio wave of frequency,  to

travel from Mars to Earth, the distance being ?

Watch Video Solution

6.2 × 103s− 1

8.1 × 107km

12. A ray of light of frequency 5000 Å is incident on a metal surface and

thus, absorbs  of energy. Calculate the number of photons

incident on the metal surface.

Watch Video Solution

10− 7J

13. The threshold frequency,  for a metal is . Calculate

the kinetic energy of an electron emitted, when radiation of frequency

, strikes this metal.

Watch Video Solution

v0 7.0 × 1014s− 1

v = 1.2 × 1015s− 1

https://dl.doubtnut.com/l/_ZzrY9SPgZRvu
https://dl.doubtnut.com/l/_MhnoJRsvXftU
https://dl.doubtnut.com/l/_5MVAiyYM47Rh


14. If a light with frequency  emitted photoelectrons with

double the kinetic energy as are emitted by the light of frequency

 from the same metal surface, calculate the threshold

frequency of the metal.

Watch Video Solution

2.0 × 1016Hz

1.25 × 1016Hz

15. When a radiation of frequency  strikes a metal surface,

the maximum kinetic enegy attained by the emitted electrons is

. Calculate the threshold frequency of the metal.

Watch Video Solution

7.5 × 1014Hz

1.6 × 10− 19J

16. Calculate the energy of each quantum of electromagnetic radiation

having wavelength of 6000 Å [  erg.s]

Watch Video Solution

h = 6.624 × 10− 27

https://dl.doubtnut.com/l/_UQXF0YvxsDfv
https://dl.doubtnut.com/l/_DiHQWzfJepNq
https://dl.doubtnut.com/l/_gXl8p62hkELg
https://dl.doubtnut.com/l/_4m5pUqfRVcam


17. Calculate the energy of 1 mol of photons an electromagnetic

radiation of frequency 

Watch Video Solution

2.5 × 1014Hz.  [h = 6.626 × 10− 34J ⋅ s]

18. How many photons of light with wavelength 400 nm can provide 1 J

energy? 

Watch Video Solution

[h = 6.626 × 10− 34J ⋅ s]

19. Find the wave number of and energy of each photon present in

yellow light having wavelength 580 nm. 

Watch Video Solution

[c = 3 × 108m ⋅ s− 1 and h = 6.626 × 10− 34J ⋅ s]

https://dl.doubtnut.com/l/_4m5pUqfRVcam
https://dl.doubtnut.com/l/_PCHywTqSBuEe
https://dl.doubtnut.com/l/_V51O4ydilOSS


20. Calculate the frequency of light emitted when an electron drops from

a higher to lower energy level of an atom and the di�erence between

the two energy level is  erg. 

Watch Video Solution

35.64 × 10− 13 [h = 6.626 × 10− 27erg ⋅ s]

21. An 80W bulb emits a monochromatic light of wavelenth 480nm.

Calculate the number of photons emitted epr second by the bulb.

Watch Video Solution

22. Calculate the wavelength of a photon (in nm) having enerrgy of 1eV.

Watch Video Solution

23. Iodine molecule absorbs radiation of wavelength 450 nm to

dissociate into iodine atoms. If each molecule of iodine absorbs 1

https://dl.doubtnut.com/l/_JbGokNyWYgHp
https://dl.doubtnut.com/l/_E3QDcg02r6ML
https://dl.doubtnut.com/l/_RTksfYOc1zhN
https://dl.doubtnut.com/l/_PlFyc4ZTRU0z


quantum of radiation, determine the kinetic energy of iodine atom.

(Bond energy of )

Watch Video Solution

I2 = 240kJ ⋅ mol− 1

24. Calculate the energy associate with 1 mol of photon corresponding

to electromagnetic radiation having a frequency of .

Watch Video Solution

5 × 1014Hz

25. Calculate the wavelengths of  in the emission spectrum

of hydrogen. [R=109678 ].

Watch Video Solution

Hα and Hδ

cm− 1

26. Identify the spectral line having wavelength of  in

the emission spectra of hydrogen.

Watch Video Solution

4.863 × 10− 5cm

https://dl.doubtnut.com/l/_PlFyc4ZTRU0z
https://dl.doubtnut.com/l/_3orp8HG9jRw2
https://dl.doubtnut.com/l/_Bdapev8824PP
https://dl.doubtnut.com/l/_tYrIGNUMhWBS


27. Determine the wavelength and frequency of the radiation having the

longest wavelength in Lyman series of hydrogen atom.

Watch Video Solution

28. Wave number of a spectral line in the Lyman series of H-atom is

82260 . Show that this line has appeared in this series due to the

return of the electron from the second to the �rst orbit.

Watch Video Solution

cm− 1

29. Calculate the shortest and longest wavelength in Lyman series of

hydrogen spectrum.

Watch Video Solution

https://dl.doubtnut.com/l/_tYrIGNUMhWBS
https://dl.doubtnut.com/l/_6ok6oPxO5Iqd
https://dl.doubtnut.com/l/_ao43TKhiiKM9
https://dl.doubtnut.com/l/_5ErQlIYPhZUL


30. Show that Balmer series appears between 3647Å and 6563Å in the

hydrogen spectrum.

Watch Video Solution

31. Calculate the wavelength of the spectral line with  in Lyman

series of hydrogen atom.

Watch Video Solution

n2 = 3

32. Calculate the energy assocaited with the �fth orbit of H-atom, if the

energy associated with the �rst orbit is .

Watch Video Solution

2.17 × 1018J ⋅ atom − 1

33. The radius of the �rst orbit of H-atom is 0.53 Å. Find the radius of the

�fth orbit.

https://dl.doubtnut.com/l/_jtEO9g9VYLBJ
https://dl.doubtnut.com/l/_Ben7PVHofraV
https://dl.doubtnut.com/l/_pGMpcAntLnr2
https://dl.doubtnut.com/l/_2YPonRZhw9ev


Watch Video Solution

34. Will there the regular variations in the energy associated with

successive principal quantum numbers of hydrogen-like atoms?

Watch Video Solution

35. Energy associated with the n-th orbit of H-atom is given by the

expresion, . Show that ,

when 'n' is very large.

Watch Video Solution

En = eV
−13.6

n2
E ( n+ 1 ) − En = eV

13.6 × 2

n3

36. If an electron is promoted from the third orbit of a hydrogen atom,

they by how many times will the radius of the orbit be increased?

Watch Video Solution

https://dl.doubtnut.com/l/_2YPonRZhw9ev
https://dl.doubtnut.com/l/_5PZyvtVzkq5p
https://dl.doubtnut.com/l/_AklMkDwb1Say
https://dl.doubtnut.com/l/_FoTxck5KhFcD
https://dl.doubtnut.com/l/_Mc8H5f3oNWU7


37. If an electron drops from the third orbit (n=3) to the �rst orbit (n=1)

of H-atom, what will be the frequency and wavelength of the radiation

emitted? What would have happened if the electron jumped from the

�rst orbit to the third orbit?

Watch Video Solution

38. Find the wavelength (in angstrom) of the photon emitted when an

electron jumps from the second Bohr orbit to the �rst bohr orbit of

hydrogen atom. Ionisation potential of hydrogen atom in its ground

energy state  erg

Watch Video Solution

= 2.17 × 10− 11 ⋅ atom − 1

39. Determine the wavelengths of  lines in the Balmer series.

Watch Video Solution

Hα and Hβ

[R = 109677cm− 1]

https://dl.doubtnut.com/l/_Mc8H5f3oNWU7
https://dl.doubtnut.com/l/_bXLdJUF56ykH
https://dl.doubtnut.com/l/_etHVBM8yYtGZ


40. Find the velocity of electron revolving in the third orbit of hydrogen

atom. Also determine the number of revolutions of the electron per

second around the nucleus.

Watch Video Solution

41. Prove the the velocity of electron revolving in the 1st orbit of H-atom

is nearly  times that of light.

Watch Video Solution

10− 2

42. If the energy of �rst Bohr orbit is -13.58eV, then what will be the

energy of the third Bohr orbit?

Watch Video Solution

https://dl.doubtnut.com/l/_gWKawxFNYNhL
https://dl.doubtnut.com/l/_cs8ogsLCg5ZO
https://dl.doubtnut.com/l/_DcvgveZy2c7x


43. Velocity of an electron revolving in a certain orbit of H-atom is 

tiems the velocity of light. Find the orbit in which the electron is

revolving.

Watch Video Solution

1

275

44. According to Bohr's theory, energy of electron in n-th orbit of H-

atom, . Find the longest wavelength of

radiation required to remove one electron from the 3rd orbit of 

ion.

Watch Video Solution

En = − J
21.76 × 10− 19

n2

He+

45. Calculate the energy emitted when electron of 1.0g atom of hydrogen

undergo transition emitting the spectral line of lowest energy in the

visible region of its atomic spectrum ]

Watch Video Solution

[RH = 1.1 × 107m− 1

https://dl.doubtnut.com/l/_bC79zNf2dMUC
https://dl.doubtnut.com/l/_1nUc43honcmB
https://dl.doubtnut.com/l/_Fw7teqNHLA5T


46. The atomic spectrum of hydrogen contains a series of four lines

havinng wavelengths 656.5, 486.3, 434.2 and 410.3 nm. Determine the

wavelength of the next line in the same series .

Watch Video Solution

[RH = 109678cm− 1]

47. The angular momentum of an electron in a Bohr's orbit of hydrogen

atom is . Calculate the wavelength of the

spectral line emitted when an electron falls from this level to the next

lower level.

Watch Video Solution

3.1655 × 10− 34kg ⋅ m2 ⋅ s− 1

48. Calculate the distance of separation between the second and third

orbits of hydrogen atom.

Watch Video Solution

https://dl.doubtnut.com/l/_Fw7teqNHLA5T
https://dl.doubtnut.com/l/_vKV0Q4jmtciL
https://dl.doubtnut.com/l/_ieIWTo2YfCHN
https://dl.doubtnut.com/l/_f1S7kthGEz2i


49. After absorbing an energy of , the electron of H-atom

will jump to which orbit ?

Watch Video Solution

20.44 × 10− 19J

50. Calculate the wavelength of the de Broglie wave associated with an

electron moving with a velocity of .

Watch Video Solution

2.05 × 107m ⋅ s− 1

51. Calculate the velocity of an electron having de Broglie wavelength of

200 Å. 

.

Watch Video Solution

[m = 9.11 × 10− 31kg, h = 6.626 × 10− 34J ⋅ s]

https://dl.doubtnut.com/l/_HBUwWGh9ttt1
https://dl.doubtnut.com/l/_POSBBoV4lW5g
https://dl.doubtnut.com/l/_s9ZbppOCoNgD


52. Calculate the ratio of velocities of a moving electron to that of a

proton associated with the same de Broglie wavelength.

]

Watch Video Solution

[me = 9.11 × 10− 31kg, mp = 1.67 × 10− 27kg, h = 6.626 × 10− 34J ⋅ s

53. Calculate the momentum of particle which has a de Broglie

wavelength of 0.1 Å.

Watch Video Solution

54. Calculate the de Broglie wavelength of a proton which is moving with

a kinetic energy of  J.

Watch Video Solution

5 × 10− 23

https://dl.doubtnut.com/l/_gDALKjqVOJaf
https://dl.doubtnut.com/l/_oJgn3fTavUAt
https://dl.doubtnut.com/l/_A364GJ9LqrA7


55. Calculate the de Broglie wavelength of an electron moving with a

speed that is 1% of the speed of light.

Watch Video Solution

56. Calculate the kinetic energy of an -particle which has a de broglie

wavelength 8 pm.

Watch Video Solution

α

57. Calculate the de Broglie wavelength of an electron accelerating in a

particle accelerator through a potential di�erence of 110 million volt.

Watch Video Solution

58. Find de Broglie wavelength associated with a tennis ball of mass 60g

moving with a velocity of 10 .m ⋅ s− 1

https://dl.doubtnut.com/l/_aL8EikjFXoH2
https://dl.doubtnut.com/l/_NIXNhxwsG40s
https://dl.doubtnut.com/l/_NBLmVLBpprJH
https://dl.doubtnut.com/l/_U7YD35YGz1i1


Watch Video Solution

59. Calculate wavelength (in nm) associated with a beam of protons

moving with velocity of . [Mass of proton

]

Watch Video Solution

103m ⋅ s− 1

1.67 × 10− 27kg, h = 6.63 × 10− 34J ⋅ s

60. Calculate the wavelength of an -particle having an energy of

.

Watch Video Solution

α

6.8 × 10− 18J

61. Calculate the wavelength of the wave associated with an electron

beam, if the beam is accelerated by a potential di�erence of 5000 volt.

Watch Video Solution

https://dl.doubtnut.com/l/_U7YD35YGz1i1
https://dl.doubtnut.com/l/_vRZNqr6kRmdA
https://dl.doubtnut.com/l/_9J1Vv7ghLcBK
https://dl.doubtnut.com/l/_mWXm2G2pcB1p
https://dl.doubtnut.com/l/_r2FbOejEJ4UB


62. The electron of H-atom in ground state absorbs energy equal to 1.5

times the minimum energy, required to remove the electron from the

hydrogen atom. Calculate the wavelength of the electron emitted. [mass

of electron ].

Watch Video Solution

= 9.11 × 10− 31kg

63. Find the velocity of an electron so that its momentum is equal to

that of a photon of wavelength 650 nm.

Watch Video Solution

64. The kinetic energy of a subatomic particle is J. calculate

the frequency of the corresponding particle wave.

Watch Video Solution

3.60 × 10− 24

https://dl.doubtnut.com/l/_r2FbOejEJ4UB
https://dl.doubtnut.com/l/_HWjJ6xoVJNho
https://dl.doubtnut.com/l/_hPfLiKAuQUIl


65. Calculate the mass of a photon with wavelength 3.6 Å.

Watch Video Solution

66. Calculate the uncertainty ini velocity  of a moving object of

mass 25g, if the uncertainty in its position be . 

Watch Video Solution

(m ⋅ s− 1)

10− 5m

[h = 6.6 × 10− 34J ⋅ s]

67. An electron has a velocity of 600  [accuracy: 0.005%]. With

what accuracy can we locate the position of this electron[ mass of an

electron= ]

Watch Video Solution

m ⋅ s− 1

9.1 × 10− 31kg, h = 6.6 × 10− 34J ⋅ s

https://dl.doubtnut.com/l/_G1g8M4CWv1eR
https://dl.doubtnut.com/l/_ovIgl6XK7VsV
https://dl.doubtnut.com/l/_TJnSG1yCF8HY


68. The uncertainties in posiiton and velocity of a particle are m

and  respectively. Calculate the mass of the

particle.

Watch Video Solution

10− 10

5.27 × 10− 24m ⋅ s− 1

69. If uncertainties in position and momentum of a moving object are

same, �nd uncertanty in velocity.

Watch Video Solution

70. Calculate the uncertainty in velocity of an electron if the uncertainty

in its possible is of the order  pm.

Watch Video Solution

±12

https://dl.doubtnut.com/l/_nk5yxfPCgpc0
https://dl.doubtnut.com/l/_LCpNoGIcgWal
https://dl.doubtnut.com/l/_EOE6xKGx8F8Q


71. Calculate the minimum uncertainty in the position of a bullet of mass

2.5 g having a probable velocity between 60,000,000 and 60,000,001

.

Watch Video Solution

m ⋅ s− 1

72. The uncertainty in the determination of velocity of a dust particle (of

mass 0.1 mg) is . Calculate the least uncertainty in its

position.

Watch Video Solution

4.5 × 10− 20m ⋅ s− 1

73. In an exerperiment, the measured velocity of an electron is

. If this measurement of velocity involves 99.999% accuracy,

�nd the uncertainty in the determination of its position.

Watch Video Solution

50m ⋅ s− 1

https://dl.doubtnut.com/l/_DuuDfWhzaBwJ
https://dl.doubtnut.com/l/_l0hX8K7JDlC8
https://dl.doubtnut.com/l/_tBvw3jNJYhJ9
https://dl.doubtnut.com/l/_PCmeeohRAZId


Warm Up Exercise

74. If uncertainties in the measurement of position and momentum of

an electron are found to be equal in magnitude, then what is the

uncertainty in the measurement of velocity? Comment on the result.

Watch Video Solution

75. Calculate the product of uncertainties in the position and velocity of

an electron of mass , according to Heisenberg's

uncertainty principle.

Watch Video Solution

9.1 × 10− 31kg

1. How will you prove that electrons are negatively charged particles with

a de�nite mass?

Watch Video Solution

https://dl.doubtnut.com/l/_PCmeeohRAZId
https://dl.doubtnut.com/l/_MDWPSK2Tuplr
https://dl.doubtnut.com/l/_yyujqUT6gUlS


2. Explain the origin of cathode rays in the discharge tube.

Watch Video Solution

3. Calculate the number of particles present in 0.1g electron.

Watch Video Solution

4. Calculate the mass of 1 mol electron.

Watch Video Solution

5. Explain why cathode rays are produced only at very low pressure of a

gas inside the discharge tube.

Watch Video Solution

https://dl.doubtnut.com/l/_viWsjJvhMfFa
https://dl.doubtnut.com/l/_AAmN1gwe1GRT
https://dl.doubtnut.com/l/_bh2OFxC9HCrD
https://dl.doubtnut.com/l/_O93zdcOT13ha


6. mention two uses of cathode ray tube in our daily life.

Watch Video Solution

7. Calculate the charge of 1 mol electron.

Watch Video Solution

8. What happens when high velocity cathode rays strike a tungsten foil?

Watch Video Solution

9. The charge to mass ratio of an electron is 1836 times greater than that

of a proton. Establish a mathematical relation to compare their masses.

Watch Video Solution

https://dl.doubtnut.com/l/_4PRnl9McjbGv
https://dl.doubtnut.com/l/_4BOptdw5IhgI
https://dl.doubtnut.com/l/_uANSRoYyAWAb
https://dl.doubtnut.com/l/_jF7LWBJiSC2i


10. What is the source of anode rays in discharge tube?

Watch Video Solution

11. Two discharge tubes containing  gas respectively are

subjected to electrical discharge at low pressure. Will there by any

di�erence in the nature of cathode rays annd anode rays formed inside

the tube?

Watch Video Solution

H2 and O2

12. A discharge tube containing  gas at low pressure is subjected to

high voltage. Will there be emission of protons from the anode?

Watch Video Solution

H2

https://dl.doubtnut.com/l/_c0hF0my4rHO8
https://dl.doubtnut.com/l/_KGFpwyQ6Dz9U
https://dl.doubtnut.com/l/_CCXjQxQCzX1Y


13. Explain the generation of the positively charged particle in the

discharge tube when hydrogen gas is used.

Watch Video Solution

14. How many protons will be needed to �ll a spherical vessel of volume

 ? Also calculate the mass of these protons.

Watch Video Solution

10cm3

15. Why was it necessary to consider the existence of neutrons in the

nucleus of an atom?

Watch Video Solution

16. Who discovered neutrons?

Watch Video Solution

https://dl.doubtnut.com/l/_lonxfSer8aPa
https://dl.doubtnut.com/l/_o4L6u0I76D5d
https://dl.doubtnut.com/l/_jn2dZiSv8vqS
https://dl.doubtnut.com/l/_bxu3bIivLJLo


17. Between proton or neutron which one is heavier?

Watch Video Solution

18. Write the nuclear reaction for the emission of neutron. Indicate e/m

value of neutron.

Watch Video Solution

19. Mention the symbol, charge and names of the discoverers of

positron, -meson and neutrino.

Watch Video Solution

π

20. Name the experiment that help us to determine the number of

protons in the nucleus of an atom.

https://dl.doubtnut.com/l/_bxu3bIivLJLo
https://dl.doubtnut.com/l/_QhVwhNg4sKfC
https://dl.doubtnut.com/l/_ItZyOY6lNPnK
https://dl.doubtnut.com/l/_PmgX0NDuhPtq
https://dl.doubtnut.com/l/_xcR4lbSiQ75Z


Watch Video Solution

21. What is the nuclear model of atom?

Watch Video Solution

22. Indicate the conclusions drawn by Rutherford from his -particle

scattering experiment.

Watch Video Solution

α

23. Explain why Rutherford did not mention the present of neutron in

the proposed nuclear model of atom?

Watch Video Solution

https://dl.doubtnut.com/l/_xcR4lbSiQ75Z
https://dl.doubtnut.com/l/_Yct3gaa5qJuw
https://dl.doubtnut.com/l/_c8NEeRxab38F
https://dl.doubtnut.com/l/_txLb7aleJgIZ


24. From which experiment it was concluded that entire mass and

positive charge are present at the centre of an atom?

Watch Video Solution

25. What is the relation between ?

Watch Video Solution

Cl− and S2 −

26. Identify the isotopes and isobars from the following list of atoms

with given number of protons and neutrons. 

.

Watch Video Solution

A : 8p + 9nB : 8p + 8nC : 18p + 22nD : 20p + 20n

27. An element has an isotope with mass number 14. it contains 8

neutrons. Identify the element.

https://dl.doubtnut.com/l/_3hVqKyUfENzC
https://dl.doubtnut.com/l/_zjqeagL651uL
https://dl.doubtnut.com/l/_Wv87cpXOo8nC
https://dl.doubtnut.com/l/_BrjxLaimaISV


Watch Video Solution

28. identify the relation between the nuclides .

Watch Video Solution

30
14SI&31

15P

29. A cation  has 23 electrons. Find the atomic no. of M.

Watch Video Solution

M 3 +

30. Find and total number of electons present in 1 mol methane.

Watch Video Solution

31. Mass number of an ion with unit negative charge is 37. Number of

neutrons present in the ionn is 10.6% more than that of electrons.

Identify the ion.

https://dl.doubtnut.com/l/_BrjxLaimaISV
https://dl.doubtnut.com/l/_DjxAwoKOVAKL
https://dl.doubtnut.com/l/_HQVQnW7gquMT
https://dl.doubtnut.com/l/_LyAhCt27xNx2
https://dl.doubtnut.com/l/_U3eVBLY3ubLp


Watch Video Solution

32. What are electromagnetic radiations? What is their velocity in

vacuum?

Watch Video Solution

33. State the principle of formation of electromagnetic radiation.

Watch Video Solution

34. What do you mean by electromagnetic spectrum?

Watch Video Solution

35. What are microwaves? Why are they used in radars?

Watch Video Solution

https://dl.doubtnut.com/l/_U3eVBLY3ubLp
https://dl.doubtnut.com/l/_LiszsuhwKdJE
https://dl.doubtnut.com/l/_Upa5D1JATD00
https://dl.doubtnut.com/l/_W8sxmv9nLD2N
https://dl.doubtnut.com/l/_JvobnJG2Erqq


36. Arrannge the various types of radiations constituting the

electromagnetic spectrum, in the decreasing order of their frequencies.

Watch Video Solution

37. Arrange the following radiations in the order of their increasing

frequencies- (i) the amber light of tra�c signals, (ii) FM radio waves, (iii)

X-rays & (iv) Cosmic rays.

Watch Video Solution

38. How would you increase the strength of photoelectric current?

Watch Video Solution

https://dl.doubtnut.com/l/_JvobnJG2Erqq
https://dl.doubtnut.com/l/_NbOCuR8F5t0C
https://dl.doubtnut.com/l/_FBFVFYSzIEzo
https://dl.doubtnut.com/l/_sgN9OlfGBtYP


39. How are the following e�ected by the increase in intensity of the

incident light? 

(i) Threshold frequency. (ii) Kinetic energy of the emitted electrons. (iii)

Strength of photoelectric current.

Watch Video Solution

40. Bonellia feeds with the help of

Watch Video Solution

41. What is photoelectric e�ect?

Watch Video Solution

42. What is black body radiation ?

Watch Video Solution

https://dl.doubtnut.com/l/_nhWb7nE0TVMU
https://dl.doubtnut.com/l/_lFrmdn7klAyl
https://dl.doubtnut.com/l/_UAE6bkP1coKX
https://dl.doubtnut.com/l/_fMMZDd3G3IN8


43. Out of red and blue light, which one is associated with photons

possessing higher energy?

Watch Video Solution

44. Di�erentiate betweena quantum and a photon.

Watch Video Solution

45. Enegy associated with X-rays is higher than that of visible light-

explain.

Watch Video Solution

46. Mention the property of electromagnetic radiation (wave nature or

particle nature or both) that can best explain the following phenomena-

https://dl.doubtnut.com/l/_fMMZDd3G3IN8
https://dl.doubtnut.com/l/_gnZW5Es65SwL
https://dl.doubtnut.com/l/_3fstcJU7sVD8
https://dl.doubtnut.com/l/_WI2BeTDC3L4S
https://dl.doubtnut.com/l/_893krsYNhtZP


(i) photoelectric e�ect (ii) interference (iii) black body radiation (iv)

di�raction (v)Planck's equation (E=hv) (vi) Einstein's equation (E=mc^2)

Watch Video Solution

47. Give examples of production of -(i) photons from electrons (ii)

electrons from photons.

Watch Video Solution

48. (i) Mention the factors a�ecting the kinetic energy of the

photoelectrons. 

(ii) Does the maximum kinetic energy depend on the intensity of light?

Watch Video Solution

49. Why are the photoelectric work functions di�erent for di�eret

metals?

https://dl.doubtnut.com/l/_893krsYNhtZP
https://dl.doubtnut.com/l/_j20uTx3EQbAZ
https://dl.doubtnut.com/l/_LEljxPDPWr58
https://dl.doubtnut.com/l/_QTS8vye04RIq


Watch Video Solution

50. Explain- The role of threshold frequency is photoelectric e�ect is ini

agreeement withh the particle nature of light and in disagreement with

the wave nature of light.

Watch Video Solution

51. An electron beam on hitting a ZnS screen produces scintillations on

it. What do you conclude?

Watch Video Solution

52. An electron beam after hitting a nickel crystal produces a di�raction

pattern. What do you conclude?

Watch Video Solution

https://dl.doubtnut.com/l/_QTS8vye04RIq
https://dl.doubtnut.com/l/_fAwcJ5hWy0ty
https://dl.doubtnut.com/l/_G2WTl4lMpqFh
https://dl.doubtnut.com/l/_VPy5jUxm2ljP
https://dl.doubtnut.com/l/_aZzR4m9vJtpk


53. Mention the property of electromagnetic radiation (wave nature or

particle nature or both) that can best explain the following phenomena-

(i) photoelectric e�ect (ii) interference (iii) black body radiation (iv)

di�raction (v)Planck's equation (E=hv) (vi) Einstein's equation (E=mc^2)

Watch Video Solution

54. Give two examples of particle nature of electromangetic radiation.

Watch Video Solution

55. What type of spectrum will be obtained if the electron of H-atom

approaches its nucleus in spiral pathhway?

Watch Video Solution

https://dl.doubtnut.com/l/_aZzR4m9vJtpk
https://dl.doubtnut.com/l/_FZjmzcaVa8qv
https://dl.doubtnut.com/l/_Shd5Hchws23m


56. Name the series of spectral lines observed I the visible regionn of

hydrogen spectrum.

Watch Video Solution

57. Indicate spectral regions corresponding to Lyman, Balmer, Paschen &

brackett series in the line spectrum of hydrogen.

Watch Video Solution

58. Which electronic transitionn corresponds to the third line in the

Balmer series of the hydrogen spectrum?

Watch Video Solution

59. Name the �ve series in the atomic spectrum of hydrogen.

Watch Video Solution

https://dl.doubtnut.com/l/_Z61e76lJJsGf
https://dl.doubtnut.com/l/_IcsXC11HTKJt
https://dl.doubtnut.com/l/_Ph7UpBwxSVbF
https://dl.doubtnut.com/l/_rgnlOlG5eD5M


60. Why is the line spectrum of an element known as the �ngerprint of

its atoms?

Watch Video Solution

61. how would you obtain the line spectrum of hydrogen?

Watch Video Solution

62. Give Rydberg formula for the calculation of wave number of various

spectral lines of the spectrum. What is the value of Rydberg constant?

Watch Video Solution

63. Name the series of spectral lines obtained, when electrons from

various energy levels jump to the �rst orbit in hydrogen.

https://dl.doubtnut.com/l/_rgnlOlG5eD5M
https://dl.doubtnut.com/l/_JKuIQLI2iLMK
https://dl.doubtnut.com/l/_AEWOpmmSfxSx
https://dl.doubtnut.com/l/_LC99vwH5cbTc
https://dl.doubtnut.com/l/_WPtpc15inuEw


Watch Video Solution

64. Indicate all the possible pathways (involving one or more steps) for

the transition of a excited electron from 4th-orbit to the ground state.

Watch Video Solution

65. What is ground state and excited state of an electron?

Watch Video Solution

66. What is meant by quantisation of energy of an electron?

Watch Video Solution

67. What is Bohr's postulated of angular momentum?

Watch Video Solution

https://dl.doubtnut.com/l/_WPtpc15inuEw
https://dl.doubtnut.com/l/_GeOr3Kt5OUMa
https://dl.doubtnut.com/l/_NjWA68hMm8uE
https://dl.doubtnut.com/l/_cvt76awX4Zyo
https://dl.doubtnut.com/l/_NBEaPGI0kbTF


68. Why electronic energy is negative?

Watch Video Solution

69. What do you understand by stationary states?

Watch Video Solution

70. What is the value of Plancks' constant in SI unit?

Watch Video Solution

71. Di�erentiate between Rydberg formula & Balmerr formula.

Watch Video Solution

https://dl.doubtnut.com/l/_NBEaPGI0kbTF
https://dl.doubtnut.com/l/_e7FapROSJImv
https://dl.doubtnut.com/l/_zFzbFw5w27EG
https://dl.doubtnut.com/l/_d6C163MyCA30
https://dl.doubtnut.com/l/_t7FGXyoPCjrD


72. Why do we consider each stationary state an an energy level with a

de�nite value?

Watch Video Solution

73. How many photons are emitted in the transition of the electron from

the fourth to the �rst energy level of H-atom?

Watch Video Solution

74. How is the radius of an electronic orbit related to principle quantum

number?

Watch Video Solution

75. Prove that, velocity of an electron in the �rst orbit in twice of that

revolving in the second orbit of H-atom.

https://dl.doubtnut.com/l/_Ta0et17XYBqm
https://dl.doubtnut.com/l/_3NDnSWWqBGAa
https://dl.doubtnut.com/l/_mLOBx19qRdVA
https://dl.doubtnut.com/l/_PXo5jspSjm9o


Watch Video Solution

76. Which theory forms the basis of Bohr's atomic model?

Watch Video Solution

77. bohr's theory is not applicable to which of the following species? (i)

, (ii) , (iii) , (iv) .

Watch Video Solution

H He2 + Be3 + B4 +

78. Who proposed the concept of dual nature of electron?

Watch Video Solution

79. What are the Broglie waves?

Watch Video Solution

https://dl.doubtnut.com/l/_PXo5jspSjm9o
https://dl.doubtnut.com/l/_ngRRe7a6UNgY
https://dl.doubtnut.com/l/_IDLNpinJaKBl
https://dl.doubtnut.com/l/_aFZC0kOoXnrP
https://dl.doubtnut.com/l/_d4CgUc9qc8Qq


80. Write the Broglie equation for microscopic particles.

Watch Video Solution

81. What is the relation between wave nature and particle nature of

moving particles?

Watch Video Solution

82. Derive a relation between kinetic energy and de Broglie wavelength

associated with a moving electron.

Watch Video Solution

83. What happens to the de Broglie wavelength associated with a

moving particle if its velocity is doubled?

https://dl.doubtnut.com/l/_d4CgUc9qc8Qq
https://dl.doubtnut.com/l/_GQGFP9yTXYYp
https://dl.doubtnut.com/l/_pABldHzQhA7b
https://dl.doubtnut.com/l/_OshuMvLKnfI9
https://dl.doubtnut.com/l/_DxsLGG83oONC


Watch Video Solution

84. A hard struck cricket ball does not produce waves. Why?

Watch Video Solution

85. Two particles P and Q are moving with the same velocity, but de

broglie wavelength of P is thrice that of Q. what do you conclude?

Watch Video Solution

86. Compare the wavelengths of a molecule of each ,

travelling with the same velocity.

Watch Video Solution

O2 and CO2

87. Why is de Broglie wave termed as matter wave?

https://dl.doubtnut.com/l/_DxsLGG83oONC
https://dl.doubtnut.com/l/_CcmBG5Db82Dr
https://dl.doubtnut.com/l/_nPVQDxuJqIHP
https://dl.doubtnut.com/l/_BCoDKn3JE6dy
https://dl.doubtnut.com/l/_pKU2CSNZPXi9


Watch Video Solution

88. Show the wavelength of de Broglie wave associated with a moving

particle is inversely proportional to its momentum.

Watch Video Solution

89. What are the di�erences between electromagnetic waves annd

matter waves?

Watch Video Solution

90. Show that the circumference of the electronic orbit is an integral

multiple of the wavelength associated with the motion of electron.

Watch Video Solution

https://dl.doubtnut.com/l/_pKU2CSNZPXi9
https://dl.doubtnut.com/l/_9UB6g1VJnQz9
https://dl.doubtnut.com/l/_wxtcxwqyoKSU
https://dl.doubtnut.com/l/_MJrAD8FhMppL


91. State Heisenberg's uncertainly principle.

Watch Video Solution

92. Write the mathematical expression for Heisenberg's uncertainty

principle.

Watch Video Solution

93. For which particles is uncertainty principle applicable?

Watch Video Solution

94. Is there any signi�cance of Heisenberg's uncertainty principle in our

daily life?

Watch Video Solution

https://dl.doubtnut.com/l/_KTKoNy6TKqwk
https://dl.doubtnut.com/l/_s3cNA8A2QvCD
https://dl.doubtnut.com/l/_R42sy7qDhDya
https://dl.doubtnut.com/l/_AQ3Ln0YqLue3


95. Why does Bohr's model contradict Heisenberg's uncertainty

principle?

Watch Video Solution

96. Explain why the uncertainty principle is signi�cant only for subatomic

particles, but not for macroscopic object.

Watch Video Solution

97. Why is it not possible to overcome the uncertainty o� Heisenberg's

principle using devices having high precision?

Watch Video Solution

98. In Heisenberg's uncertainty principle applicable to a stationary

electron? Explain.

https://dl.doubtnut.com/l/_cxRSNlBn7Sar
https://dl.doubtnut.com/l/_UWANd2UfqeL0
https://dl.doubtnut.com/l/_rBthBDtM52s7
https://dl.doubtnut.com/l/_C6F4db0FksnG


Watch Video Solution

99. Write Schorodinger's wave equation, indicating the signi�cance of

the notations used.

Watch Video Solution

100. What is the basis of Schrodinger's wave equation?

Watch Video Solution

101. Schrodinger's wave equation does not give us any idea about which

quantum number?

Watch Video Solution

102. What is the physical signi�cance of ψ and ψ^(2)?

https://dl.doubtnut.com/l/_C6F4db0FksnG
https://dl.doubtnut.com/l/_841ypC3WcwXq
https://dl.doubtnut.com/l/_3w6YKpgxhJDY
https://dl.doubtnut.com/l/_VDwEBQnz8R63
https://dl.doubtnut.com/l/_2Dfwlln8MhMq


Watch Video Solution

103. Write Schrodinger's wave equation in briefest possible form.

Watch Video Solution

104. How many radial nodes are present in (i) 3s-orbital annd (ii) 2p-

orbital?

Watch Video Solution

105. How many radial nodes and planar nodes are present in 3p-orbital?

Watch Video Solution

106. How many nodal planes are present in 5d-orbital.

Watch Video Solution

https://dl.doubtnut.com/l/_2Dfwlln8MhMq
https://dl.doubtnut.com/l/_m5l4HU1csuci
https://dl.doubtnut.com/l/_90sbCfUBMoTL
https://dl.doubtnut.com/l/_rFtENOp84aXU
https://dl.doubtnut.com/l/_FCYoV8bz2Lgm


107. Write the expression for radial distribution fucntion?

Watch Video Solution

108. Calculate the number of radial nodes and planar nodes in 

orbital.

Watch Video Solution

4dx2 −y2

109. What do you mean by the (i) acceptable values of E and (ii)

corresponding wave functions that are obtained by solving the

Schrodinger wave equation for H-atom?

View Text Solution

110. Does atomic orbitals possess a sharp boundary? Explain.

https://dl.doubtnut.com/l/_FCYoV8bz2Lgm
https://dl.doubtnut.com/l/_sJdQpUhllGBE
https://dl.doubtnut.com/l/_LMtxoNBQzfIE
https://dl.doubtnut.com/l/_628KGpETBI73
https://dl.doubtnut.com/l/_Qo3P3Ey1M8Rz


Watch Video Solution

111. What will be the sign of  along an axis on the two opposite sides

of the nucleus?

View Text Solution

ψ2p

112. What will be the values of  when the value of r=0?

View Text Solution

ψ2px , ϕ2py and ϕ2pz

113. In which directionn the value of (i)  (ii)  and (iii)  is the

highest ?

View Text Solution

ϕ2px , ϕ2py ϕ2pz

114. Why p-orbital possess directional properties?

https://dl.doubtnut.com/l/_Qo3P3Ey1M8Rz
https://dl.doubtnut.com/l/_OHkJ4JdCLmN6
https://dl.doubtnut.com/l/_DEZ1jtqHBTsn
https://dl.doubtnut.com/l/_xvOiLZiNVD9e
https://dl.doubtnut.com/l/_Ey8wFp6tfJdE


Watch Video Solution

115. Why s-orbital does not possess directional properties?

Watch Video Solution

116. In which direction the value of  is zero?

View Text Solution

ϕdxy

117. In which direction the value of  is the highest?

Watch Video Solution

dx2 −y2

118. What do you mean by 'doughnut' ?

Watch Video Solution

https://dl.doubtnut.com/l/_Ey8wFp6tfJdE
https://dl.doubtnut.com/l/_3nTgmACBT1xt
https://dl.doubtnut.com/l/_Bl50dBBV7VXd
https://dl.doubtnut.com/l/_WOaJf7NcguCn
https://dl.doubtnut.com/l/_iECjoP9fXwuN


119. How many angular nodes are present in -orbital identify them.

Watch Video Solution

dxy

120. In which direction the value of  is zero?

Watch Video Solution

dx2 −y2

121. How many angular nodes are present in  orbital? Identify

them.

Watch Video Solution

dx2 −y2

122. How many angular nodes are possible for ann orbital?

Watch Video Solution

https://dl.doubtnut.com/l/_kliSsSwJa2IW
https://dl.doubtnut.com/l/_4RB1OVaJDCDW
https://dl.doubtnut.com/l/_Z5o3L1wSR5oW
https://dl.doubtnut.com/l/_WSKD1ctQUqtk


123. Does the number of angular nodes of an orbital depend on the

principal quantum number?

Watch Video Solution

124. How many angular nodes are present in s-orbital?

Watch Video Solution

125. Indicate the subshells present in the M-shell. How many orbitals are

present in this shell?

Watch Video Solution

126. Write the values of azimuthal quantum number 'l' in (i) third energy

level and (ii) 3d-subshell of an atom.

Watch Video Solution

https://dl.doubtnut.com/l/_tglStnD0yUT9
https://dl.doubtnut.com/l/_ETiZgIqRMAh2
https://dl.doubtnut.com/l/_bbTqgpl0VCZf
https://dl.doubtnut.com/l/_tQAdU3QxzBNN


127. What is the maximum number of electrons that can be

accommodated in the subshell with l=3?

Watch Video Solution

128. What is the maximum number of electrons that can be

accommodated in an orbital with m=+3?

Watch Video Solution

129. Which of the following subshells have no real existence? 

(i) 2d, (ii) 3f, (iii) 4g and (iv) 5d

Watch Video Solution

https://dl.doubtnut.com/l/_tQAdU3QxzBNN
https://dl.doubtnut.com/l/_KoyZvnzJF7f0
https://dl.doubtnut.com/l/_VjaqL1EQyyMf
https://dl.doubtnut.com/l/_aAeCZoVM1Cz5


130. How many quantum number are needed to designate an orbital?

Name them.

Watch Video Solution

131. Identify the subshells denoted by the following 

(i) n=4, l=2 

(ii+ n=5, l=3 

(iii) n=6, l=4 

(iv) n=4, l=0.

Watch Video Solution

132. An electron is described by magnetic quantum no. m=+3. indicate

the lowest possible value of 'n' for this electron.

Watch Video Solution

https://dl.doubtnut.com/l/_j6zlC7u3XQMu
https://dl.doubtnut.com/l/_yl9VNlZLY6Hw
https://dl.doubtnut.com/l/_F4GCwLKJsPzV
https://dl.doubtnut.com/l/_w6frwjn65GVU


133. Which quantum number is to be mentioned to distinguish between

the electrons present in the K-shell?

Watch Video Solution

134. Write the values of the magnetic quantum number 'm' for the '3d'-

orbitals.

Watch Video Solution

135. Write the values of n, l and m for 3p-subshell.

Watch Video Solution

136. Which of the following two orbitals is associated with a higher

energy? 

https://dl.doubtnut.com/l/_w6frwjn65GVU
https://dl.doubtnut.com/l/_gRNZtZtgGwHu
https://dl.doubtnut.com/l/_7dzvlStmx8cY
https://dl.doubtnut.com/l/_4l3lzNsg46uZ


(i) n=3, l=2, m=+1 

(ii) n=4, l=0, m=0.

Watch Video Solution

137. Is there any di�erence between the angular momentum of 3p and

4p-electrons?

Watch Video Solution

138. 4f-subshell of an atom contains 10 electrons. How many of these

electrons will have parallel spin?

Watch Video Solution

139. Write the expresion for orbital angular momentum of a revolving

electron.

Watch Video Solution

https://dl.doubtnut.com/l/_4l3lzNsg46uZ
https://dl.doubtnut.com/l/_qT9kNNaz45K2
https://dl.doubtnut.com/l/_2Dwyb1FE6xPP
https://dl.doubtnut.com/l/_FE1Gq22Z3f72


140. Mention the sequence in which the following orbitals are �lled up

by electrons: 3d and 4p.

Watch Video Solution

141. What is the maximum number of 4d-electrons with spin quantum

number  ?

Watch Video Solution

s = −
1

2

142. is it possible for atoms with even atomic number to contain

unpaired electron?

Watch Video Solution

143. Write the electronic con�gurations of Cu and Cr-atoms?

https://dl.doubtnut.com/l/_FE1Gq22Z3f72
https://dl.doubtnut.com/l/_PYo5xi7dkPHK
https://dl.doubtnut.com/l/_pyiCm5vhXFaP
https://dl.doubtnut.com/l/_KJNYASuu32kh
https://dl.doubtnut.com/l/_RjsJ4En92m3g


Watch Video Solution

144. Write the electronic con�gurations of  ions.

Watch Video Solution

Fe2 + and Cu+

145. Which of the following has maximum number of unpaired electrons?

(i)   

(ii)   

(iii)   

(iv) .

Watch Video Solution

Mn2 +

Fe2 +

Cu2 +

Cr

146. Calculate the number of unpaired electrons in N-atom.

Watch Video Solution

https://dl.doubtnut.com/l/_RjsJ4En92m3g
https://dl.doubtnut.com/l/_7VU0fmpKHyTi
https://dl.doubtnut.com/l/_JyejjotDYbEZ
https://dl.doubtnut.com/l/_8ogNTZhLGmah
https://dl.doubtnut.com/l/_6AWzRivujAZM


147. How many electrons of Ne-atom have clockwise spin?

Watch Video Solution

148. Why an electron pair in an orbital have opposite spin?

Watch Video Solution

149. Write the names and symbols of an atom, a cation and an anion

with the electronic con�guration .

Watch Video Solution

1s2

150. Which quantum numbers specify the size and the shape of

electronic orbital?

Watch Video Solution

https://dl.doubtnut.com/l/_6AWzRivujAZM
https://dl.doubtnut.com/l/_a02hZxv84K2A
https://dl.doubtnut.com/l/_qfqr4lTklNdR
https://dl.doubtnut.com/l/_qm0iMpbPkUYD
https://dl.doubtnut.com/l/_UTE4xIve9JGU


151. Write down the values of four quantum numbers of the electron in

the outermost shell of sodium.

Watch Video Solution

152. How many nodes are there in 3s-orbital?

Watch Video Solution

153. how many nodal points are there in 3p-orbital?

Watch Video Solution

154. Indicate principal annd azimuthal quantum numbers for the

subshells: (i) 4s (ii) 5d (iii) 2p (iv) 6f

Watch Video Solution

https://dl.doubtnut.com/l/_UTE4xIve9JGU
https://dl.doubtnut.com/l/_3tZlGssMPBLf
https://dl.doubtnut.com/l/_3oVX3FPCqJGC
https://dl.doubtnut.com/l/_aUQYJwxIqzt3
https://dl.doubtnut.com/l/_7axZ5CTbIiMc


Question Answer Zone For Board Examination Very Short Answer Type

155. Which is the lowest principal energy level that permits the existence

of f-subshell?

Watch Video Solution

156. An element (symbol M) has 26 protons in the nucleus. Write the

electronic con�guration of .

Watch Video Solution

M 2 +a ∩ dM 3 +

157. There are 8 electrons in 3d-subhsell of an atom. Among these, what

will be the maximum number of electrons with similar spin? What is the

number of odd electrons?

Watch Video Solution

https://dl.doubtnut.com/l/_7axZ5CTbIiMc
https://dl.doubtnut.com/l/_YLcc9303bIu1
https://dl.doubtnut.com/l/_RAj9Ax0RxadG
https://dl.doubtnut.com/l/_byzZDmJMUXvc


1. What are the fundamental constituents of atom?

Watch Video Solution

2. Name the element containing no neutron.

Watch Video Solution

3. Name the anode ray particle with highest  value.

Watch Video Solution

e

m

4. What is the consequence when cathode rays strike a hard metal

surface like tungsten?

Watch Video Solution

https://dl.doubtnut.com/l/_byzZDmJMUXvc
https://dl.doubtnut.com/l/_EnBshYFZNzMB
https://dl.doubtnut.com/l/_6in94XZ0LIgg
https://dl.doubtnut.com/l/_rTkAP5BREF8k


5. Why is an electron called universal particle?

Watch Video Solution

6. What is the value of fundamental unit of electrocity?

Watch Video Solution

7. Besides electron proton and neutron, name two other subatomic

particles.

Watch Video Solution

8. A cation  has 23 electrons. Find the atomic no. of M.

Watch Video Solution

M 3 +

https://dl.doubtnut.com/l/_vjBPtuldN2oK
https://dl.doubtnut.com/l/_y7mL65s0Uggn
https://dl.doubtnut.com/l/_UoldGLSIiUNl
https://dl.doubtnut.com/l/_9Zpssmtl9MR7


9. Bohr's theory is not applicable to which of the following species? (1) H,

(2) , (3) , (4) .

Watch Video Solution

H + He+ Li2 +

10. Balmer series of hydrogen spectrum lies in which region?

Watch Video Solution

11. Mention the most important application of de-Broglie concept.

Watch Video Solution

12. how are frequency and wave number of electromagnetic radiation

related to each other?

Watch Video Solution

https://dl.doubtnut.com/l/_5Qm0MjHYLr9Y
https://dl.doubtnut.com/l/_adm2TZuOUw1f
https://dl.doubtnut.com/l/_VgPFpMdRNRaP
https://dl.doubtnut.com/l/_kQK2ztPIBhdk


13. A electron beam after passing through a thin foil of gold produces a

di�raction patternn (consisting of a number of concentric rings). What

do you conclude?

Watch Video Solution

14. What is a quantum?

Watch Video Solution

15. What happens when an electron hits a zinc sulphide screen and what

does it prove?

Watch Video Solution

16. Write an expression for the wavelength acquired by an electron

accelerated by a potential of V volts.

https://dl.doubtnut.com/l/_0bcZGROBuPCw
https://dl.doubtnut.com/l/_oF5gs2POAo1Y
https://dl.doubtnut.com/l/_ysdsNgRMz8xr
https://dl.doubtnut.com/l/_GpwpGbbkwV4M


Watch Video Solution

17. Out of X-rays, -rays and microwaves which one has the highest and

which one has the lowest frequency?

Watch Video Solution

γ

18. What is the unit of Planck's constant in S.I. ? What other physical

quantity has the sme unit?

Watch Video Solution

19. Arrange the given subshells in the increasing order of their energies:

.

Watch Video Solution

3d, 4p, 4s, 5p, 4d, 6s, 4f

https://dl.doubtnut.com/l/_GpwpGbbkwV4M
https://dl.doubtnut.com/l/_Vds1oAikdI4X
https://dl.doubtnut.com/l/_NGaFNEt1PNEB
https://dl.doubtnut.com/l/_f5OKSdodNHw9


20. What is the main di�erence between wave emitted by an electric

bulb and that associated with a tiny particle moving with very high

speed?

Watch Video Solution

21. Do atomic orbitals have sharp boundaries?

Watch Video Solution

22. At what distance from the nucleus is the radial probability maximum

for 1s-orbital of hydrogen atom? What is this distance called?

Watch Video Solution

23. In which shell (s), there is no existence of d-subshell?

Watch Video Solution

https://dl.doubtnut.com/l/_U8gArhfspM2q
https://dl.doubtnut.com/l/_KzrID2bpVV6S
https://dl.doubtnut.com/l/_0FKbMaRW4FnM
https://dl.doubtnut.com/l/_NJ8nBkjCkFTN


24. Write the values of the four quantum numbers of the electron(s) in

the outermost shell of Cr-atom.

Watch Video Solution

25. Out of the four quantum number which one does not results from

the solution of schrodinger wave equation?

Watch Video Solution

26. Which is most paramagnetic among  and

why?

Watch Video Solution

Cu2 + , Fe2 + and Cr3 +

https://dl.doubtnut.com/l/_NJ8nBkjCkFTN
https://dl.doubtnut.com/l/_EnPVFvLVtAbb
https://dl.doubtnut.com/l/_S0OYRaUCNgIt
https://dl.doubtnut.com/l/_xN6rs4ulFocw


Question Answer Zone For Board Examination Short Answer Type

27. Why splitting of spectral lines is observed when the source producing

the atomic spectrum is placed in a magnetic �eld?

Watch Video Solution

28. The 4f-subshell of an atom contains 12 electrons. What is the

maximum number of electrons having spin in the same direction?

Watch Video Solution

1. Why is the cahrge on an electron cosidered as the smallest measurable

unit of electricity?

Watch Video Solution

https://dl.doubtnut.com/l/_gW43YdBuhM0b
https://dl.doubtnut.com/l/_RvfLSSV8Pm7M
https://dl.doubtnut.com/l/_jov67wlwdWbD


2. State two di�erences between cathode & anode rays.

Watch Video Solution

3. Calculate the mass and charge of 1 mol electrons.

Watch Video Solution

4. Compare the values of e/m of electron and proton.

Watch Video Solution

5. If an electron is promoted from the �rst orbit to the third orbit of a

hydrogen atom, by how many times will the radius of the orbit be

increased?

Watch Video Solution

https://dl.doubtnut.com/l/_uyYj8g0KNl1D
https://dl.doubtnut.com/l/_PExwXkBtao8J
https://dl.doubtnut.com/l/_7rCyKCoRUYC7
https://dl.doubtnut.com/l/_hKQx33wZLEEj


6. The ionisation energy for the H-atom in the ground state is

. Show that the energy requried for the process, 

, is .

Watch Video Solution

xJ ⋅ atom − 1

He+ (g) → He2 + + e 4x  J ⋅ atom − 1

7. What does the statement "electronic orbits at stationary state" mean?

Does an electronn remain stationary in a stationary orbit? Explain.

Watch Video Solution

8. if rahe radius of the �rst Bohr orbit is x, then �nd the de Broglie

wavelength of electron in third orbit.

Watch Video Solution

https://dl.doubtnut.com/l/_6udrD4loYsR4
https://dl.doubtnut.com/l/_xrEbPO2ndxw5
https://dl.doubtnut.com/l/_koQ3CxfuEwnC


9. A photon of wavelength  collides with an electron. After collision, the

wavelength of the photon changes to . Calculate energy of the

scattered electron.

Watch Video Solution

λ

λ'

10. Find the condition under which de Broglie wave-length of a moving

electron becomes twice that of a moving proton? Givenn that a proton is

1836 times heavier than an electron.

Watch Video Solution

11. If the kinetic energy of an electron increases by nine times, the

wavelength of the de Broglie wave associated with it will increase by how

many times?

Watch Video Solution

https://dl.doubtnut.com/l/_hVcZ3QK9elXO
https://dl.doubtnut.com/l/_FKyBcZ7eZCph
https://dl.doubtnut.com/l/_GiXhCuogJQgF
https://dl.doubtnut.com/l/_bXwgD9neLNya


12. mention three di�erences betweenn wave and particle.

Watch Video Solution

13. Discuss the limitation of Bohr's theory on the basis of Heisenberg's

uncertainty principle.

Watch Video Solution

14. What is the di�erence between the notations L & l.

Watch Video Solution

15. How many quantum number are required to identify an orbital?

Explain it with the help of speci�c example.

Watch Video Solution

https://dl.doubtnut.com/l/_bXwgD9neLNya
https://dl.doubtnut.com/l/_Hpu0FNSi6G7u
https://dl.doubtnut.com/l/_DEoh2v6AAYuH
https://dl.doubtnut.com/l/_3O8Wd8RSUv9J
https://dl.doubtnut.com/l/_it8Q4oZcJY1d


16. Give the electronic con�gurationn of . Find the no. of

unpaired electrons present in its ion.

Watch Video Solution

24Cr3 +

17. Write down the electronic con�gurations of Ni and  (atomic

number of Ni=28). How many odd electrons do each of them contain?

Watch Video Solution

Ni2 +

18. Which orbit of  ion has the same radius as that of the 1st orbit

of H-atom?

Watch Video Solution

Be3 +

19. Explain why  is more stable than  ion.

Watch Video Solution

Fe3 + Fe2 +

https://dl.doubtnut.com/l/_it8Q4oZcJY1d
https://dl.doubtnut.com/l/_CYnZaEG6MMKR
https://dl.doubtnut.com/l/_ZtrZE4IG7WEp
https://dl.doubtnut.com/l/_EjXbAdOnOYPy


20. Electronic con�guration of the electrons in the outer shells of Cu &

Cr are  respectively and not -

exaplain why.

Watch Video Solution

3d104s1&3d54s1 3d94s2 and 3d44s2

21. "All atoms having even number of electrons always contain paired

electrons"- is the statement true? If so, they by what principle or rule the

above statement can be explained?

Watch Video Solution

22. Find the total numbe of orbitals present in the principal quantum

number '3' of an atom. Write the symbols of di�erent types of orbitals

and also indicate the number of orbitals in each type.

Watch Video Solution

https://dl.doubtnut.com/l/_EjXbAdOnOYPy
https://dl.doubtnut.com/l/_ph5c8Nil3RwK
https://dl.doubtnut.com/l/_e4bsYCXLwH2k
https://dl.doubtnut.com/l/_SJt6MyWLToiQ


23. Find the number of waves formed by a Bohr electron in one complete

revolution in its second orbit.

Watch Video Solution

24. Show that an orbital cannot accommodate more than two electrons

in it.

Watch Video Solution

25. Mention the similarity and dissimilarity that exist in the signi�cance,

conveyed by the given two sets of quantum numbers. 

View Text Solution

26. Write the values of quantum number of all the electrons in -atom.3Li

https://dl.doubtnut.com/l/_YbEsuqZAqfqs
https://dl.doubtnut.com/l/_0M1kn00eZZcE
https://dl.doubtnut.com/l/_5XmDSUqCBgbD
https://dl.doubtnut.com/l/_wWaQZOoU3xjX


Watch Video Solution

27. Identify all the quantum numbers of the electrons in p-subshell of

carbon atom.

Watch Video Solution

28. Identify the orbitals having the following quantum numbers using

the symbols s,p,d,f: 

(1) n=4, l=2 

(2) n=3, l=1 

(3) n=2, l=0 

(4) n=5, l=3, 

(5) n=1, l=0 

(6) n=3, l=2

Watch Video Solution

https://dl.doubtnut.com/l/_wWaQZOoU3xjX
https://dl.doubtnut.com/l/_XtBjg5wUuJ82
https://dl.doubtnut.com/l/_URZVfJumeaNC
https://dl.doubtnut.com/l/_wvoIz6jNmDH1


29. Explain why 1p and 3f-orbitals do not exist.

Watch Video Solution

30. If the uncertainty in position and momentum of a particle of mass 'm'

are equal, then ascertain the minimum uncertainty in its velocity.

Watch Video Solution

31. (1) Isotopes of a certain element are identical in their chemical

properties-why? 

(2) Atomic spectra of elements are called �nger-prints-why?

Watch Video Solution

32. Which of the following relationships directly express bohr's concept

of hydrogen atom? 

(i)   E = hv,

https://dl.doubtnut.com/l/_wvoIz6jNmDH1
https://dl.doubtnut.com/l/_cSK8vBw4IiDB
https://dl.doubtnut.com/l/_AqAN1vX7wpJB
https://dl.doubtnut.com/l/_axmyiMZkuIAF


(ii)   

(iii) ,  

(iv) ,  

(v) .

Watch Video Solution

mvr =
nh

2π

E = mc2

E2 − E1 = hv

λ =
h

mv

33. (1) Calculate the no. of electrons, protons & neutrons present in (i)

ammonium iono (ii) phosphate ion. 

(2) Name a species which is isosteric with .

Watch Video Solution

N2O

34. "Electron is an essential constituent of atoms of all elements"-explain.

Watch Video Solution

https://dl.doubtnut.com/l/_axmyiMZkuIAF
https://dl.doubtnut.com/l/_nGjOvml2hpZB
https://dl.doubtnut.com/l/_w1xRUWJzRSrK


35. (1) What is meant by line spectra of atom ? 

(2) How many lines are observed in the visible region of hydrogen

spectrum?

Watch Video Solution

36. (1) Write three di�erences between electromagnetic wave and matter

wave. 

(2) Show that the circumference of the 'n' th electronic orbit is 'n' times

the de Broglie wavelength of the wave associated with the mostion of

electron i.e., .

Watch Video Solution

2πrn = nλ

37. (1) Give electronic con�guration of the following species and show

which of these contain same number of electrons:

.  Cl− , N 3 − , P 3 − , K + , Na+ , Mg2 + , Ar, S2 − , Ne, O2 − , Al3 + , Ca2 +

https://dl.doubtnut.com/l/_EXcMMT6ckUIP
https://dl.doubtnut.com/l/_OzBRw2CoFYRC
https://dl.doubtnut.com/l/_Ps8oFbUcnDUg


(2) In an atom of an inert gas, the di�erence between the number of p-

electrons and s-electrons is equal to the number of d-electrons present

in that atom. identify the inert gas and indicate its atomic number.

View Text Solution

38. What is the maximum number of electrons present in subshell, (s),

for which n+l=3?

Watch Video Solution

39. How would you show that the maximum number of electrons that

can be accommodated in an orbit with principal quantum number 'n' is

 ?

Watch Video Solution

2n2

https://dl.doubtnut.com/l/_Ps8oFbUcnDUg
https://dl.doubtnut.com/l/_FnV8n8WpDeOj
https://dl.doubtnut.com/l/_hUSubuRK8l4y


40. One predicts the following sets of quantum numbers for some of the

electrons present in an atom. State with reasons, which are permissible

and which are not. 

.

View Text Solution

41. Why 2p-subhsell has the capacity to accommodate more electrons

than 2s-subshell? 

(2) Arrange the followinng sets of electrons in order of decreasingg

energy. 

(a) n=4, l=0, m=0, s=   

(b)   

(c)   

(d) n=3,l=0, m=0, .  

(3) Which is the lowest principal energy level that permits the existence

of 'g' sub-shell?

Watch Video Solution

+
1

2

n = 3, l = 1, m = 1, s = −
1

2

n = 3, l = 2, m = 0, s = +
1

2

s = −
1

2

https://dl.doubtnut.com/l/_PADVFXkmCeF6
https://dl.doubtnut.com/l/_ob7p4kUzlyq6


42. (1) Give sets of quantum numbers for describing all the electrons

present in 3p-subshell. 

(2) what do you mean by nucleon?

Watch Video Solution

43. (i) In neon (Ne) atom, how many electrons are there which spin in

anti-clockwise direction? 

(2) For how many electrons of Cl-atom, n+l=3?

Watch Video Solution

44. Electronic con�guration of the outermost shell of the atoms of some

element are givenn below. From these identify the element and write

their atomic numbers. 

https://dl.doubtnut.com/l/_ob7p4kUzlyq6
https://dl.doubtnut.com/l/_qXOzteX99U2a
https://dl.doubtnut.com/l/_M9oYQ3spGI3r
https://dl.doubtnut.com/l/_6olQ7vmRQV1F


Solved Wbchse Scanner

(1)   

(2) .(3) .

Watch Video Solution

3s2

3p4 2p4

45. Calculate the di�erence in radius between the �rst and third orbit of

hydrogen atom.

Watch Video Solution

1. (i) State Pauli's exclusion principle. 

(ii) Of atomic theories of Rutherford and Bohr, which one can explain the

line spectrum of hydrogen atom?

Watch Video Solution

https://dl.doubtnut.com/l/_6olQ7vmRQV1F
https://dl.doubtnut.com/l/_5235YhRa9F8g
https://dl.doubtnut.com/l/_SKDjvfJqkxTJ


2. (i) What is the orbital angular momentum of a p-electron in  unit?  

(ii) (a) Atomic number of two elements X and Y are 15 and 27 respectively.

Write down the electronic con�guration of  ions-  

(b) State two limitations of Bohr's theory of H-atom.

Watch Video Solution

h

2π

X3 − and Y 3 +

3. (i) Write two di�erences between orbit and orbital. 

(ii) Two sets of four quantum numbers of an electron are: 

(n=4 , l=3, m=3, ) and n=3, l=2, m=-2, s=0). Which one of these sets is

not correct and why?

Watch Video Solution

s =
1
2

4. Write the electronic con�guration of  ions (atomic

number of Cu, and Cr are 29 and 24 respectively).

Watch Video Solution

Cu+ and Cr2 +

https://dl.doubtnut.com/l/_xaIhSyD1CEYJ
https://dl.doubtnut.com/l/_tGZweW9LeZpa
https://dl.doubtnut.com/l/_7I78xblrlXYE


5. (i) Write the possible values of 'm' for a 4f-electron. 

(ii) Mention one demerit of Rutherford's atomic model.

Watch Video Solution

6. (i) State the postulates of bohr's atomic theory. 

(ii) Write the symbols of two anions isoelectronic with .

Watch Video Solution

K +

7. (i) The electronic con�guration of an atom is [Z](n-2) .

What is the minimum position of the atom in the periodic table and

correspondingly what is the atomic number of Z? 

(ii) Find the number of unpaired electrons in the atom of the element

having atomic number 16. 

(iii) Which of the following ions does not obey Bohr's atomic theory?

.

f 14(n − 1)d1ns2

He2 + , Li2 + , B3 + , Be3 +

https://dl.doubtnut.com/l/_7I78xblrlXYE
https://dl.doubtnut.com/l/_P9qySXZxprTw
https://dl.doubtnut.com/l/_o1Iicb2LTya9
https://dl.doubtnut.com/l/_ocaFcGcXWkA0


Watch Video Solution

8. There are nine electrons in the 5f-orbital of an atom of an element.

Mention the maximum number of electrons which have the same spin

and number of unpaired electrons.

Watch Video Solution

9. (i) Which rule is followed in determining the arrangement of unpaired

electrons in P-atom? State the rule. 

(ii) Explain whether 3f-orbital is present in P-atom.

Watch Video Solution

10. (i) What is stationary energy level of an electron? 

(ii) State one di�erence between Rutherford and Bohr's model of atomic

structure. 

https://dl.doubtnut.com/l/_ocaFcGcXWkA0
https://dl.doubtnut.com/l/_2Hm7sAABJFIA
https://dl.doubtnut.com/l/_F8xiQjkPxYQU
https://dl.doubtnut.com/l/_cIsVgaHnLfUX


(iii) Write the electronic con�gurations of  ions.

(Atomic number of Co is 27 and As is 33).

Watch Video Solution

Co2 + and As3 +

11. In bohr's models of atom the lowest angular momentum, that an

electron may have is-

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

h

0

h

2π

h

π

https://dl.doubtnut.com/l/_cIsVgaHnLfUX
https://dl.doubtnut.com/l/_QdesH75Xk2gd


12. Calculate the de Broglie wavelength associated with an electron

moving with velocity of . (mass of an electron: 

)

Watch Video Solution

1.0 × 107m/s

9.1 × 10− 31kg

13. Write down the electronic con�guration of  and  Which of

the following orbitals are not possible 1p, 2d, 3s, 3f

Watch Video Solution

14Si
25Mn.

14. Which one of the following is correct among the following sets of

quantum number-

A. n=1,l=2,m=1,

B. n=3, l=1, m=0, 

C. n=5, l=1, m=2, 

s =
1

2

s =
1

2

s =
1

2

https://dl.doubtnut.com/l/_wws7E4vRoEHC
https://dl.doubtnut.com/l/_deBfHtVo8Qk3
https://dl.doubtnut.com/l/_6mJ1nUvKaQnz


D. n=4, l=1, m=-2, 

Answer: B

Watch Video Solution

s =
1

2

15. State the Pauli exclusion principle. Write the electronic con�gurations

of  and .

Watch Video Solution

24Cr
3 +

27Co
3 +

16. Number of total electrons in the n-th orbit of an atom is-

A. n

B. 

C. 

D. 

n2

2n2

n − 1

https://dl.doubtnut.com/l/_6mJ1nUvKaQnz
https://dl.doubtnut.com/l/_52RtlV6MEoPp
https://dl.doubtnut.com/l/_p8qRpXOWUu6F


Answer: C

Watch Video Solution

17. Calculate the uncertainty of velocity of an electron which have an

uncertainty in position of 1 Å.

Watch Video Solution

18. If the energy of �rst Bohr's orbit is -13.58 eV of a hydrogen atom,

calculate the energy of third Bohr's orbit of that atom.

Watch Video Solution

19. (i) State Hund's rule. 

(ii) Between two ions , which one is more stable and

why?

W t h Vid S l ti

Fe2 + and Fe3 +

https://dl.doubtnut.com/l/_p8qRpXOWUu6F
https://dl.doubtnut.com/l/_GakQqywpmXWI
https://dl.doubtnut.com/l/_Iu1VoFzLJnPP
https://dl.doubtnut.com/l/_PB6ooA01uBpK


Watch Video Solution

20. Maximum how many number of electrons of Cl atom follow the

relation n+l=3-

A. 3

B. 8

C. 10

D. 16

Answer:

Watch Video Solution

21. Determine the wavelengths of  lines in the Balmer series.

Watch Video Solution

Hα and Hβ

[R = 109677cm− 1]

https://dl.doubtnut.com/l/_PB6ooA01uBpK
https://dl.doubtnut.com/l/_7LbiBOXjpF1f
https://dl.doubtnut.com/l/_CXEDbszaNs3P
https://dl.doubtnut.com/l/_cXeqTFQ9cRdB


22. When an electron jumps down from 5th Bohr orbit to 3rd Bohr orbit

in H-atom, then how many numbers of spectral lines will be formed?

Watch Video Solution

23. (i) State Pauli's exclusion principle. 

(ii) How many number of electrons are present in one  molecule?

Watch Video Solution

HClO4

24. Which o the following is the ground state electronic con�guration of

Cr (atomic number of Cr is 24)-

A. 

B. 

C. 

D. 

1s22s22p63s23p63d44s2

1s22s22p63s23p63d54s1

1s22s22p63s23p63d6

1s22s22p63s23p63d34s24p1

https://dl.doubtnut.com/l/_cXeqTFQ9cRdB
https://dl.doubtnut.com/l/_sU9cqie9mUio
https://dl.doubtnut.com/l/_qNGrX5VMiLvq


Answer: b

Watch Video Solution

25. State Heisenberg uncertainty principle. What is the shape of a s

orbital ?

Watch Video Solution

26. (i) Write with an example the condition for two atoms to be

considered as isobars. 

(ii) Why is  more stable than  ?

Watch Video Solution

Fe3 + Fe2 +

27. (i) What are the quantum number by which an electron in an atom

can be designated? 

https://dl.doubtnut.com/l/_qNGrX5VMiLvq
https://dl.doubtnut.com/l/_vPfq4Nz4oUsy
https://dl.doubtnut.com/l/_Ov50aK7eb48q
https://dl.doubtnut.com/l/_tKj0jNUmqlkF


Solved Ncert Exercise

(ii) What is the maximum number of quantum numbers that may be the

same for two electrons ofo an atom?

Watch Video Solution

1. Calculate the number of electrons which will together weigh one gram.

Watch Video Solution

2. Calculate the total number of electrons present in one mole of

methane.

Watch Video Solution

3. How many neutrons and protons are there in the following nuclei? 

.13
6 C, 16

8 O, 24
12Mg, 56

26Fe, 88
38Sr

https://dl.doubtnut.com/l/_tKj0jNUmqlkF
https://dl.doubtnut.com/l/_lWQAwDwS8Vwz
https://dl.doubtnut.com/l/_J6EWNSGSv7Iy
https://dl.doubtnut.com/l/_T6CDg3I83Rgp


Watch Video Solution

4. Write the complete symbol for the atom with the given atomic

number (Z) and atomic mass (A) 

(1) Z=17, A=35 

(2) Z=92, A=233 

(3) Z=4, A=9

Watch Video Solution

5. Yellow light emitted from a sodium lamp has a wavelength  of 580

nm. Calculate the frequency (v) and wave number  of the yellow light.

Watch Video Solution

(λ)

(v̄)

6. Find energy of each of the photons which 

(1) correspond to light of frequency  Hz.  3 × 1015

https://dl.doubtnut.com/l/_T6CDg3I83Rgp
https://dl.doubtnut.com/l/_NgJmSVzGxjm4
https://dl.doubtnut.com/l/_sDe1i9pWrheb
https://dl.doubtnut.com/l/_o5JZQNrH7ojP


(2) Have wavelength of 0.50 Å

Watch Video Solution

7. Calculate the wavelength, frequency and wave-number of a light wave

whose period is .

Watch Video Solution

2.0 × 10− 10s

8. What is the number of photons of light with a wavelength of 4000 pm

that provide 1J of energy?

Watch Video Solution

9. A photon of wavelength  strikes on metal surface, the work

function of the metal being 2.13 eV. 

Calculate (1) the energy of the photon (eV). 

(2) The kinetic energy of the emission.

4 × 10− 7m

https://dl.doubtnut.com/l/_o5JZQNrH7ojP
https://dl.doubtnut.com/l/_JmmrUgtZ5Ic1
https://dl.doubtnut.com/l/_3gloV8yWXTWL
https://dl.doubtnut.com/l/_sNHeE2Hm3uu3


Watch Video Solution

10. Electromagnetic radiatio of wavelength 242 nm is just su�cient to

ionise the sodium atom. Calculate the ionisation energy of sodium in

.

Watch Video Solution

kJ ⋅ mol− 1

11. A 25 watt bulb emits monochromatic yellow light of wavelength of

0.57 . Calculate the rate of emissionn of quanta per second.

Watch Video Solution

μm

12. Electrons are emitted with zero velocity from a metal surface when it

is exposed to radiation of wavelength 6800 Å. Calculate threshold

frequency  and work function  of the metal.

Watch Video Solution

(v0) (W0)

https://dl.doubtnut.com/l/_sNHeE2Hm3uu3
https://dl.doubtnut.com/l/_nlK9FRExkGUm
https://dl.doubtnut.com/l/_Y0rfSkTphOHg
https://dl.doubtnut.com/l/_Dnjpd8zRvgAO


13. What is the wavelength of llight emitted when the electron in a

hydrogen atom undergoes transition from an energy level with n=4 to

an energy level with n=2 ?

Watch Video Solution

14. How much enerrgy is needed to ionise a H-atom if the electron

occupies n=5 orbit? Compare your answer with the ionisation enthalpy

of H-atom (energy required to remove the electron from n=1 orbit).

Watch Video Solution

15. What is the maximum number of emission lines when the excited

electron of a H atom in n=6 drops to the ground state?

Watch Video Solution

https://dl.doubtnut.com/l/_Dnjpd8zRvgAO
https://dl.doubtnut.com/l/_J72RbY9rDUQe
https://dl.doubtnut.com/l/_ULvHeG4ufe0s
https://dl.doubtnut.com/l/_p4gCmMSP5u2H
https://dl.doubtnut.com/l/_da5qoU00KyrD


16. (1) The energy associated with the �rst orbit in the hydrogen atom is

. What is the energy associated with the �fth

orbit? 

(2) Calculate the radius of Bohr's �fth orbit for hydrogen atom.

Watch Video Solution

−2.18 × 10− 18J ⋅ atom − 1

17. Find the wave number for the longest wavelength transition in the

Balmer series of atomic hydrogen.

Watch Video Solution

18. What is the energy in joules, requried to shift the electron of the

hydrogen atom from the �rst Bohr orbit to the �fth Borh orbit and what

is the wavelength of the light emitted when the electron returns to the

ground state? The ground state electron energy is  erg.

Watch Video Solution

−2.18 × 10− 11

https://dl.doubtnut.com/l/_da5qoU00KyrD
https://dl.doubtnut.com/l/_B5Pu8vm8CqPT
https://dl.doubtnut.com/l/_WdmjNme97VxE


19. The electron energy is hydrogen atom is given by

. Calculate the energy required to remove

an electron completely from the n=2 orbit. What is the longest

wavelength of light in cm that can be used to cause this transition?

Watch Video Solution

E(n) = ( − 2.18 × 10− 18)J

20. Calculate the wavelength of an electron moving with a velocity of

.

Watch Video Solution

2.05 × 107m ⋅ s− 1

21. The mass of an electron is . If its K.E. is ,

calculate its wavelength.

Watch Video Solution

9.1 × 10− 31kg 3.0 × 10− 25J

https://dl.doubtnut.com/l/_oTq05gP30nSy
https://dl.doubtnut.com/l/_OIlro4G9VXX0
https://dl.doubtnut.com/l/_11hyKVnPjIsr


22. Which of the following are isoelectronic species i.e., those having the

same number of electrons? 

.

Watch Video Solution

Na+ , K + , Mg2 + , Ca2 + , S2 − , Ar

23. Write the electronic con�gurations of the following ions: (a)   

(b) ,  

(c)   

(d) 

Watch Video Solution

H −

Na+

O2 −

F −

24. What is the lowest value of n that allows g-orbials to exist?

Watch Video Solution

https://dl.doubtnut.com/l/_QsQOSqBtIbLe
https://dl.doubtnut.com/l/_IdOPcSR0tfq6
https://dl.doubtnut.com/l/_Bv99Oo975Owp


25. An electron is in one of the 3d orbitals. Give the possible values on n,

l and  for this electron.

Watch Video Solution

ml

26. An atom of an element contains 29 electrons and 35 neutrons.

Deduce (1) the number of protons and (2) the electroniic con�guration

of the element.

Watch Video Solution

27. Give the number of electrons in the species .

Watch Video Solution

H +
2 , H2 and O+

2

28. (1) an atomic orbital has n=3. what are the possible values of l and 

? 

ml

https://dl.doubtnut.com/l/_ntrzNdBa6pGM
https://dl.doubtnut.com/l/_N5RfSCFgh2Zo
https://dl.doubtnut.com/l/_xk3UTkzhlGx5
https://dl.doubtnut.com/l/_8Yn5UsjUGFGq


(2) List the quantum numbers ( ) of electrons for 3d orbital.

Watch Video Solution

ml and l

29. Using s,p,d notations, describe the orbital with the following

quantum numbers. (1) n=2, l=0, (2) n=3, l=1 (3) n=4, l=2, (4) n=4, l=3

Watch Video Solution

30. Explain, given reasons, which of the following sets of quantum

numbers are not possible. (1)   

(2)   

(3)   

(4) n=2, l=1,   

(5) n=3, l=3,   

(6) n=4, l=1, .

Watch Video Solution

n = 0, l = 0, ml = 0, mS +
1

2

n = 1, l = 0, ml = 0, mS = −
1

2

n = 1, l = 1, ml = 0, mS = +
1

2

m1 = 0, mS = −
1

2

ml = − 3, mS = +
1

2

ml = 0, mS = +
1

2

https://dl.doubtnut.com/l/_8Yn5UsjUGFGq
https://dl.doubtnut.com/l/_ZiOWvcfxnJ6H
https://dl.doubtnut.com/l/_FbTjSZRzBRFz
https://dl.doubtnut.com/l/_qzzZETGVvAMi


31. How many electrons in an atom may have the following quantum

numbers? 

(1) n=4,   

(2) n=3, l=0

Watch Video Solution

mS = −
1

2

32. Show that the circumference of the Bohr orbit for the hydrogen atom

is an integral multiple of the de Broglie wavelength associated with the

electron revolving around the orbit.

Watch Video Solution

33. What transition in the hydrogen spectrum would have the same

wavelength as the Balmer transition n=4 to n=2 of  spectrum?

Watch Video Solution

He+

https://dl.doubtnut.com/l/_qzzZETGVvAMi
https://dl.doubtnut.com/l/_r6CzJt9GCqp1
https://dl.doubtnut.com/l/_TL0SUOG5mzxq
https://dl.doubtnut.com/l/_xXHD34U1x6Jc


34. Calculate the energy required for the process 

  

The ionisation energy of the H-atom in the ground state is

.

Watch Video Solution

He+ (g) → He2 + (g) + e

2.18 × 10− 18Jatom − 1

35. If the diameter of a carbon atom is 0.15 nm, calculate the number of

carbon atoms which can be placed side by side in a straight line across

length of scale of length 20 cm long.

Watch Video Solution

36.  atoms of carbon are arranged side by side. Calculate the

radius of carbon atom if the length of this arrange is 2.4 cm.

Watch Video Solution

2 × 108

https://dl.doubtnut.com/l/_xXHD34U1x6Jc
https://dl.doubtnut.com/l/_RGwurAyENWhd
https://dl.doubtnut.com/l/_86hEVbO41sV3


37. The diameter of zinc atom is 2.6 Å. Calculate (1) radius of zinc atom in

pm and (2) number of atoms present in a length of 1.6 cm if the zinc

atoms are arranged side by side lengthwise.

Watch Video Solution

38. A certain particle carries  of static electric charge. Find

the no. of electrons present in it.

Watch Video Solution

2.5 × 10− 16C

39. In Millikan's experiment, static electric charge on the oil drops has

been obtained by shining X-rays. If the static charge on the oil drop is

, calculate the number of electrons present on it.

Watch Video Solution

−1.282 × 10− 18C

https://dl.doubtnut.com/l/_f2JV7MWYzdUs
https://dl.doubtnut.com/l/_5KdnFdiEQHnw
https://dl.doubtnut.com/l/_McKfIYPG0bdi


40. In Rutherford' experiment, generaly the thin foil of heavy atoms, like

gold, paltinum etc. have been used to e bombarded by the -particles. If

the thin foil of light atoms like aluminium etc. is used, what di�erence

would be observed from the above results?

Watch Video Solution

α

41. Symbols  can be written, whereas symbols 

 are not acceptable. Answer brie�y.

Watch Video Solution

79
35Br and 79Br

35
79Br and 35Br

42. An element with mass number 81 contains 31.7% more neutrons as

compared to protons. Assign the atomic symbol.

Watch Video Solution

https://dl.doubtnut.com/l/_J0zB2qETUFRM
https://dl.doubtnut.com/l/_x89k210VDkPe
https://dl.doubtnut.com/l/_kWXnkqm3cCls


43. An ion with mass number 37 possesses one unit o� negative charge.

If the ion contains 11.1% more neutrons than electrons, �nd the symbol

of the ion.

Watch Video Solution

44. An ion with mass number 56 contains 3 units of positive charge and

30.4% more neutrons than electrons. Assign the symbol to this ion.

Watch Video Solution

45. Arrange the following radiations in increasing order of frequency: (1)

radiation from microwave oven (2) amber light from tra�c signal (3)

radiation from FM radio (4) cosmic ray from outer space (5) X-rays.

Watch Video Solution

https://dl.doubtnut.com/l/_H5i7NFo9LIEb
https://dl.doubtnut.com/l/_6WaDCCJjbXie
https://dl.doubtnut.com/l/_tW4VIbiZBCQZ


46. Nitrogen laser produces a radiatio at a wavelength of 337.1 nm. If the

number of photons emitted is , calculate the power of this

laser.

Watch Video Solution

5.6 × 1024

47. Neon gas is generally used in the sign boards. If it emits strongly at

616 nm, calculate (1) the frequency of emission, (2) distance travelled by

this radiation in 30s (3) energy of quantum and (4) number of quanta

present if it produces 2 J of energy.

Watch Video Solution

48. In astronomical observations, signals observed from the distant stars

are generally weak. If the photon detector receives a total of

 from the radiations of 600 nm, calculate the number of

photons received by the detector.

W h Vid S l i

3.15 × 10− 18J

https://dl.doubtnut.com/l/_jOkKhrPqsag0
https://dl.doubtnut.com/l/_Gw7l3WM6u8qK
https://dl.doubtnut.com/l/_sPWqaGtrykSN


Watch Video Solution

49. Lifetimes of the molecules in the excited are often measured by using

pulsed radiation source of duration nearly in the nano second range. If

the radiation source has the duration of 2 ns and the number of

photons emitted during the pulse source is , calculate the

energy of the source.

Watch Video Solution

2.5 × 1015

50. The longest wavelength doublet absorption transition is observed at

589 and 589.6 nm. Calculate the frequency of each radiation and energy

di�erence between two excited states.

Watch Video Solution

51. The work function for cesium atom is 1.9 eV. 

Calculate the threshold wavelength.

https://dl.doubtnut.com/l/_sPWqaGtrykSN
https://dl.doubtnut.com/l/_Jym5S9PUnT1e
https://dl.doubtnut.com/l/_cQPCaHYmWeXX
https://dl.doubtnut.com/l/_JT1eSxRiCLPR


Watch Video Solution

52. Following results are observed when sodium metal is irradiated with

di�erent wavelengths. Calculate threshold wavelength.

Watch Video Solution

53. The ejection of the photoelectron from the silver metal in the

photoelectric e�ect experiment cann be stoped by applying the voltage

of 0.35 V when the radiation 256.7 nm is used. Calculate the work

function for silver metal.

Watch Video Solution

https://dl.doubtnut.com/l/_JT1eSxRiCLPR
https://dl.doubtnut.com/l/_sxSy8V6aEtrQ
https://dl.doubtnut.com/l/_Os9ejxlkYrPp


54. If the photon of the wavelength 150 pm strikes an atom and one of

its inner bound electrons is ejected out with a velocity of

, calculate the energy with which it is bound to the

nucleus.

Watch Video Solution

1.5 × 107m ⋅ s− 1

55. Emission transitions in the Paschen series end at orbit n=3 and start

from orbit n and can be represented as v=

. Calculate the value of n if the

transition is observed at 1285 nm. Find the region of the spectrum.

Watch Video Solution

3.29 × 1015(Hz)[1/32 − 1/n2]

56. Calculate the wavelength for the emission transition if it starts from

the orbit having radius 1.3225 nm and ends at 211.6 pm. Name the series

to which this transition belongs and the region of the spectrum.

W h Vid S l i

https://dl.doubtnut.com/l/_Tk2Px4QHDRVp
https://dl.doubtnut.com/l/_4Mx4Fs6QLcS0
https://dl.doubtnut.com/l/_bzsvjqvu0zuw


Watch Video Solution

57. Dual behaviour of matter proposed by de Broglie the discovery of

electron microscope often used for the highly magni�ed images of

biological molecules and other types of material. If the velocity of the

electron in this microscope is , calculate de Broglie

wavelength associated with this electron.

Watch Video Solution

1.6 × 106m ⋅ s− 1

58. Similar to electron di�raction, neutorn di�raction microscope is also

used for the determination of the structure of molecules. If the

wavelength use here is 800 pm, calculate the characteristic velocity

associated with the neutron.

Watch Video Solution

https://dl.doubtnut.com/l/_bzsvjqvu0zuw
https://dl.doubtnut.com/l/_QtFxQuI7ZeQo
https://dl.doubtnut.com/l/_C6OMdiu313XU


59. if the velocity of the electron in Bohr's �rst orbit is

, calculate the de Broglie wavelength associated with

it.

Watch Video Solution

2.19 × 106m ⋅ s− 1

60. The velocity associated with a proton moving in a potential

di�erence of 1000 V is . If the hockey ball of mass 0.1

kg is moving with this velocity, calculate the wavelength associated with

this velocity.

Watch Video Solution

4.37 × 105m ⋅ s− 1

61. If the position of the electron is measured within an accuracy of

nm, calculate the uncertainty in the momentum of the electron.

Suppose the momentum of he electron is , is there

any problem is de�ning this value.

W h Vid S l i

±0.002

h/(4πm × 0.05)nm

https://dl.doubtnut.com/l/_C97hIBCRXd06
https://dl.doubtnut.com/l/_wUXwquSkuFr3
https://dl.doubtnut.com/l/_Qv4UK38QfU3a


Watch Video Solution

62. The quantum numbers of six electrons are give below. Arrange them

in order of increasing energies. List if any of these combination(s)

has/have the same 

energy: (1) n=4,l=2,   

(2)   

(3) n=4,l=1,   

(4)   

(5)   

(6) n=4, l=1, .

Watch Video Solution

ml = 2, mS = −
1

2

n = 3, l = 2, ml = 1, mS = +
1

2

ml = 0, mS = +
1

2

n = 3, l = 2, ml = − 2, mS = −
1

2

n = 3, l = 1, ml = − 1, mS = +
1

2

ml = − 1, mS = +
1

2

63. The bromine atom possesses 35 electrons. It contains 6 electrons in

2p orbital. 6 electrons in 3p orbital and 5 electron in 4p orbital. Which of

these electron experiences the lowest e�ective nuclear charge?

Watch Video Solution

https://dl.doubtnut.com/l/_Qv4UK38QfU3a
https://dl.doubtnut.com/l/_7aXwN8nVqVYR
https://dl.doubtnut.com/l/_DyA8rEKTaYT3


64. Among the following pairs of orbitals which orbital will experience

the larger e�ective nuclear charge? 

(1) 2s and 3s. 

(2) 4d and 4f, 

(3) 3d and 3p.

Watch Video Solution

65. The unpaired electrons in Al and Si are present in 3p orbital. Which

electrons will experience more e�ective nuclear charge from the

nucleus?

Watch Video Solution

66. Indicate the number of unpaired electrons in (1) P, 

(2) Si, 

https://dl.doubtnut.com/l/_DyA8rEKTaYT3
https://dl.doubtnut.com/l/_VLNFOvapYqDl
https://dl.doubtnut.com/l/_DbUW6uhg2TQ3
https://dl.doubtnut.com/l/_knKtjCLAs2dw


Higher Order Thinking Skill Hots Questions

(3) Cr, 

(4) Fe and (5) Kr.

Watch Video Solution

67. (1) How many subshells are associated with n=4? 

(2) How many electrons will be present in the subshells having  value

of  for n=4?

Watch Video Solution

ms

−
1

2

1. Which one of the following is associated with a de Broglie wave of

longer wavelength-a proton or an electron moving with same velocity ?

Watch Video Solution

https://dl.doubtnut.com/l/_knKtjCLAs2dw
https://dl.doubtnut.com/l/_NoygsVqlQcU8
https://dl.doubtnut.com/l/_yGmAbYDJGRup


2. Mention the di�erence in angular momentum of the electron

belonging to 3p and 4p-subshell.

Watch Video Solution

3. Are the di�erences in energy between successive energy levels of a

hydrogen-like atom same ? Explalin.

Watch Video Solution

4. Energy associated with nth orbit of H-atom is given by the expression,

. Show that `E_((n+l))-E_(n)=(13.6xx2)/(n^(3))eV~, when

'n' in very large.

Watch Video Solution

En = − eV
13.6

n2

https://dl.doubtnut.com/l/_7EngXVCqmc3q
https://dl.doubtnut.com/l/_k5FhNTHFtMtO
https://dl.doubtnut.com/l/_Q5g1sgCv91Br


5. de Broglie wavelength of the wave asociated with a moving electron

and a proton are equal. Show the velocity of electron is greater than

that of the proton.

Watch Video Solution

6. Calculate the accelerating potential that must be applied on a proton

beam to give it an e�ective wavelenth of 0.005 nm.

Watch Video Solution

7. The second line of Lyman series of H-atom coincides with the sixt line

of Paschen series of an ionic species 'X'. Identify 'X'. (Suppose the value of

Rydberg constant, R is same in both cases)

Watch Video Solution

https://dl.doubtnut.com/l/_U13pmNfIvLYm
https://dl.doubtnut.com/l/_mu1imwMFeqkP
https://dl.doubtnut.com/l/_bSi7Qc0wMm5y


8. An element of atomic weight Z consists of two isotopes of mass

number (Z-1) and (Z+2). Calculate the % of higher isotope.

Watch Video Solution

9. (1) Show that the sum of energies for the transition from n=3 to n=2

and from n=2 to n=1 is equal to the energy of transition from n=3 to n=1

in case of an H-atom. (2) Are wavelength and frequencies of the emitted

spectrum also additive as their energies?

Watch Video Solution

10. In Case of a  atom, �ve valence electrons are . If the spin

quantum number of B and R is  then �nd the group(s) of electrons

with three of the quantum numbers same.

Watch Video Solution

15X
3x

AB
3p

PQR

+
1
2

https://dl.doubtnut.com/l/_lE3aVtYVs022
https://dl.doubtnut.com/l/_XoXWrnJRFdEb
https://dl.doubtnut.com/l/_wzp3WxDfpccC
https://dl.doubtnut.com/l/_4hXQjDiBto3O


11. The Schrodinger wave equation for the 2s electron of a hydrogen

atom is, 

  

There is a radial node at the point, where  �nd the relation

between .

Watch Video Solution

ψ2s = [ ]
3 / 2

× [2 − ] × e−r/ 2a0
1

4√2π

1

a0

r

a0

r = r0

r0 and a0

12. I fthe uncertainty in position of a moving electron is equal to its de

Broglie wavelength, prove that its velocity is completely uncertain.

Watch Video Solution

13. The electron revolving in the n-th orbit of  ion has the same

speed as that of the electron in the ground state of hydrogen atom. Find

the value of n.

Watch Video Solution

Be3 +

https://dl.doubtnut.com/l/_4hXQjDiBto3O
https://dl.doubtnut.com/l/_pmr96pHLWix1
https://dl.doubtnut.com/l/_Z3pmOY4FzRlP


14. When Be is bombarded with -particles, a grew element viz carbon is

formed whereas, when gold is bombarded with -particles, no new

elements are formed. Explain.

Watch Video Solution

α

α

15. Why are atomic spectra not continuous?

Watch Video Solution

16. With the help of Bohr's theory, how will you determine the kinetic

energy of hydrogen or hydrogen-like atoms?

Watch Video Solution

17. What is precessional motion of the orbit?

W h Vid S l i

https://dl.doubtnut.com/l/_Z3pmOY4FzRlP
https://dl.doubtnut.com/l/_M2R2aEmiLU0u
https://dl.doubtnut.com/l/_wEmNBUuqFMfO
https://dl.doubtnut.com/l/_1SRyhTItRVgu
https://dl.doubtnut.com/l/_BhP1fVkkdoP9


Entrance Question Bank

Watch Video Solution

18. Name the noble gas and give its atomic number if the number of d-

electrons present in this atom is equal to the di�erence in the no. of

electrons present in the p and s-subshells.

Watch Video Solution

19. There is a wavelength limit beyond which the spectrum of any givenn

series of the H-atom becomes continuous. Why?

Watch Video Solution

1. The electronic transition from n=2 to n=1 will produce shortest

wavelength in (where n=principal quantum state)-

https://dl.doubtnut.com/l/_BhP1fVkkdoP9
https://dl.doubtnut.com/l/_kyJ190TWjBfo
https://dl.doubtnut.com/l/_TFua9KVHwtik
https://dl.doubtnut.com/l/_gYbbSTWov6CL


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

Li2 +

He2 +

H

H +

2. The representation of the ground state electronic con�guration of He

by box-diagram as  is wrong because it violets-

A. Heisenberg's Uncertainty principle

B. Bohr's Quantization theory of Angular momentum

C. Pauli exclusion principle

D. Hund'r rule

Answer: C

↑ ↑

https://dl.doubtnut.com/l/_gYbbSTWov6CL
https://dl.doubtnut.com/l/_9nAAew8BPJpl


Watch Video Solution

3. The energy of an electron if �rst Bohr orbit of H-atom is -13.6eV. The

possible energy value of electron in the excite statre of  is-

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

Li2 +

−122.4eV

30.6eV

−30.6eV

13.6eV

4. Which of the following does not represent the mathematical

expression for the Heisenberg's uncertainty principle-

A. Δx ⋅ Δp ≥
h

4π

https://dl.doubtnut.com/l/_9nAAew8BPJpl
https://dl.doubtnut.com/l/_sjUYzzYpRZcS
https://dl.doubtnut.com/l/_CeIOunPcoIuL


B. 

C. 

D. .

Answer: D

Watch Video Solution

Δx ⋅ Δp ≥
h

4πm

ΔE ⋅ Δt ≥
h

4π

ΔE ⋅ Δx ≥
h

4π

5. Identify the correct statement-

A. Quantum numbers (n,l,m,s) are obtained arbitrarily

B. all the quantum numbers (n,l,m,s) for any pair of electrons in an

atom can be identical under special circumstance

C. All the quantum numbers (n,l,m,s) may not be required to describe

an electron of an atom completely

D. all the quantum numbers (n,l,m,s) are required to describe an

electron of an atom completely.

https://dl.doubtnut.com/l/_CeIOunPcoIuL
https://dl.doubtnut.com/l/_vz95Nl9aHl2X


Answer: D

Watch Video Solution

6. The electronic con�guration of Cu is-

A. 

B. 

C. 

D. .

Answer: B

Watch Video Solution

[Ne]3s23p63d94s2

[Ne]3s23p63d104s1

[Ne]3s23p63d34s24p6

[Ne]3s23p63d54s24p4

7. As per de Broglie's formula a macroscopic particle of mass 100 gm and

moving at a velocity of 100 cm/s will have a wavelength of

https://dl.doubtnut.com/l/_vz95Nl9aHl2X
https://dl.doubtnut.com/l/_LGYfSn1TJ7CP
https://dl.doubtnut.com/l/_BgDV55sqKZ9D


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

6.6 × 10− 29cm

6.6 × 10− 30cm

6.6 × 10− 31cm

6.6 × 10− 32cm

8. The emission spectrum of hydrogen discovered �rst an the region of

the electromagnetic spectrum in which it belongs, respectively are-

A. Lyman, ultraviolet

B. Lyman, visible

C. Balmer, ultraviolet

D. Balmer, visible

Answer: D

https://dl.doubtnut.com/l/_BgDV55sqKZ9D
https://dl.doubtnut.com/l/_1uoPRb53Qmlx


Watch Video Solution

9.  are examples of-

A. isotopes and isobars

B. isobars and isotones

C. isotones and isotopes

D. isobars and isotopes

Answer: B

Watch Video Solution

(32Ge
76, 34Se

76) and (14Si
30, 16S

32)

10. The atomic number of cerium (Ce) is 58. the correct electronic

con�guration of  ions is-

A. 

B. 

Ce3 +

[Xe]4f 1

[Kr]4f 1

https://dl.doubtnut.com/l/_1uoPRb53Qmlx
https://dl.doubtnut.com/l/_VDqD1ksIa8C6
https://dl.doubtnut.com/l/_ifprqJs5jZqd


C. 

D. 

Answer: A

Watch Video Solution

[Xe]4f 13

[Kr]4d1

11. The time taken for an electron to complete one revolution in Bohr

orbit of hydrogen atom is-

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

4m2πr2

n2h2

n2h2

4mr2

4π2mr2

nh

nh

4π2mr2

https://dl.doubtnut.com/l/_ifprqJs5jZqd
https://dl.doubtnut.com/l/_3YgEu3eWNMD4
https://dl.doubtnut.com/l/_5uauzGNerkyv


12. The energy required to break one mole of hydrogen-hydrogen bonds

in  is 436 kJ. What is the longest wavelength of light required to break

a single hydrogen-hydrogen bond-

A. 68.5 nm

B. 137 nm

C. 274 nm

D. 548 nm

Answer: C

Watch Video Solution

H2

13. Identify the correct statement(s): the �ndings from the Bohr model of

H-atom are-

A. angular momentum of electron is expressed as integral multiples

of 
h

2π

https://dl.doubtnut.com/l/_5uauzGNerkyv
https://dl.doubtnut.com/l/_q1Eod8T7nNUB


B. the �rst Bohr radius is 0.529 Å

C. the energy of the n-th level  is proportional to 

D. the spacing between adjacent levels increases with increase in 'n'.

Answer: A::B::C

Watch Video Solution

En

1

n2

14. Which one of the following corresponds to a photon of highest

energy-

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

λ = 300nm

v = 3 × 108s− 1

v̄ = 30cm− 1

∈ = 6.626 × 10− 27J

https://dl.doubtnut.com/l/_q1Eod8T7nNUB
https://dl.doubtnut.com/l/_2GTTZ7PBgOtm


15. Which of the following sets of quantum numbers represents the 19th

electron of Cr(Z=24)-

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(4, 1, − 1, + )
1

2

(4, 0, 0, + )
1

2

(3, 2, 0, − )
1

2

(3, 2, − 2, + )
1

2

16. If the given four electronic con�guration 

(i) n=4, l=1 

(ii) n=4, l=0 

(iii) n=3, l=2 

https://dl.doubtnut.com/l/_2GTTZ7PBgOtm
https://dl.doubtnut.com/l/_4ryZb0UVGfTp
https://dl.doubtnut.com/l/_LMkTWxVqnzuL


(iv) n=3, l=1 

ara arranged in order of increasing energy, then the order will be-

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

iv < ii < iii < i

ii < iii < i < iv

i < iii < ii < iv

iii < i < iv < ii

17. The number of unpaired electrons in Ni (atomic number=28) are-

A. 0

B. 2

C. 4

D. 8

https://dl.doubtnut.com/l/_LMkTWxVqnzuL
https://dl.doubtnut.com/l/_sla600jZPfU6


Answer: B

Watch Video Solution

18. Which of the following electronic con�guration is not possible-

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

n = 3, l = 0, m = 0

n = 3, l = 1, m = − 1

n = 2, l = 0, m = − 1

n = 2, l = 1, m = 0

19. The nucleus  accepts an orbital electron to yield-

A. 

64
29Cu

65
28Ni

https://dl.doubtnut.com/l/_sla600jZPfU6
https://dl.doubtnut.com/l/_lUBvB5Kad0WF
https://dl.doubtnut.com/l/_RPQkLRrtMX4G


B. 

C. 

D. 

Answer: C

Watch Video Solution

64
30Zn

64
28Ni

65
30Zn

20. Outer electronic con�guration of Gd (atomic no: 64) is-

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

4f 85d06s2

4f 45d46s2

4f 75d16s2

4f 35d56s2

https://dl.doubtnut.com/l/_RPQkLRrtMX4G
https://dl.doubtnut.com/l/_08a8TvTrSRam


21. The electrons identi�ed by quantum number n and l, 

(a) n=4,l=1 

(b) n=4, l=0 

(c) n=3, l=2 

(d) n=3,l=1 can be placed in order of increasing energy as-

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

d < b < c < a

b < d < a < c

a < c < b < d

c < d < b < a

22. Energy of electron is given by J.  

Wavelength of light required to excited an electron in an hydrogen atom

E = − 2.178 × 10− 18( )
Z2

n2

https://dl.doubtnut.com/l/_XY6ZhkeeJjYD
https://dl.doubtnut.com/l/_VkRUikWScejE


from level n=1 to n=2 will be

-

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(h = 6.62 × 10− 34J ⋅ s and c = 3.0 × 108m ⋅ s− 1)

8.500 × 10− 7m

1.214 × 10− 7m

2.816 × 10− 7m

6.500 × 10− 7m

23. The correct set of four quantum numbers of the valence electrons of

rubidium atom (Z=37) is-

A. 

B. 

C. 

5, 0, 1, +
1

2

5, 0, 0, +
1

2

5, 1, 0, +
1

2

https://dl.doubtnut.com/l/_VkRUikWScejE
https://dl.doubtnut.com/l/_B5biRFKymY6k


D. 

Answer: B

Watch Video Solution

5, 1, 1, +
1

2

24. Which of the following is the energy of a possible excited state of

hydrogen-

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

−3.4eV

+6.8eV

+13.6eV

−6.8eV

https://dl.doubtnut.com/l/_B5biRFKymY6k
https://dl.doubtnut.com/l/_PDaKP3HFPQNo


25. A stream of electrons from a heated �lament was passed between

two charged plates kept at a potential di�erent V esu. If e and m are

charge and mass of an electron, respectively, then the value of 

(where  is wavelength associated with electron wave) is given by-

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

h/λ

λ

meV

2meV

√meV

√2meV

26. The radius of the second Bohr orbit for hydrogen atom is [Planck's

constant , mass of electron= ,

charge of electron , permittivity of vacuum 

]-

(h) = 6.6262 × 10− 34 ⋅ s 9.1091 × 10− 31kg

= 1.60210 × 10− 19C

( ∈0 ) = 8.854185 × 10− 12kg− 1 ⋅ m− 3 ⋅ A2

https://dl.doubtnut.com/l/_6wn8Le2WLO1c
https://dl.doubtnut.com/l/_4LxRilOsLC08


A. 0.529 Å

B. 2.12 Å

C. 1.65Å

D. 4.76Å

Answer: B

Watch Video Solution

27. If n=6, correct sequence for �lling of electrons will be-

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ns → (n − 2)f → (n − 1)dtonp

ns → (n − 1)dto(n − 2)f → np

ns → (n − 2)f → np → (n − 1)d

ns → np → (n − 1)dto(n − 2)f

https://dl.doubtnut.com/l/_4LxRilOsLC08
https://dl.doubtnut.com/l/_IbmdrBopYZbP


28. The energies  of two radiations are 25eV and 50eV

respectively. The relation between their wavelengths i.e.,  will

be-

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

E1 and E2

λ1 and λ2

λ1 = λ2

λ1 = 2λ2

λ1 = 4λ2

λ1 = λ2
1

2

29. Total number of orbitals in 4th energy level of an atom is-

A. 8

B. 16

https://dl.doubtnut.com/l/_IbmdrBopYZbP
https://dl.doubtnut.com/l/_RL6b2BgN1Xiy
https://dl.doubtnut.com/l/_gpGAGiUm8kwt


C. 32

D. 4

Answer: B

Watch Video Solution

30. According to Bohr's theory, which of the following transition is H-

atom will gie the least energetic photon-

A.  to n=1

B. n=5 to n=4

C. n=6 to n=5

D. n=5 to n=3

Answer: C

Watch Video Solution

n = 6

https://dl.doubtnut.com/l/_gpGAGiUm8kwt
https://dl.doubtnut.com/l/_XmG168f8GnER
https://dl.doubtnut.com/l/_iI70Gyb7C1t1


31. The correct set of four quantum numbers for the valence electron of

rubidium atom (Z=37) is-

A. 5,0,0,

B. 5,1,0,

C. 5,1,1,

D. 6,0,0,

Answer: A

Watch Video Solution

+
1

2

+
1

2

+
1

2

+
1

2

32. What is the maximum number of electrons that can be associated

with the following set of quantum numbers n=4 and l=3-

A. 10

B. 12

C. 14

https://dl.doubtnut.com/l/_iI70Gyb7C1t1
https://dl.doubtnut.com/l/_R4Ls2NBpR6aJ


D. 16

Answer: C

Watch Video Solution

33. The value of Planck's constant is . The speed of

light is . Which value is closest to the wavelength in

nanometer of a quantum of light with frequency of -

A. 50

B. 75

C. 10

D. 25

Answer: A

Watch Video Solution

6.63 × 10− 34J ⋅ s

3 × 1017nm ⋅ s− 1

6 × 1015s− 1

https://dl.doubtnut.com/l/_R4Ls2NBpR6aJ
https://dl.doubtnut.com/l/_DaabP625Rk5i
https://dl.doubtnut.com/l/_pHwKuoVJxgfG


34. Based on equation , certain

conclusions are written, which of them is not correct-

A. equation can be used to calculate the change in energy when the

electron changes orbit

B. for n=1, the electron has a more negative energy than it does for

n=6 which means that the electron is more loosely bound in the

smallest allowed orbit

C. the negative sign in equation simply means that the energy of

electron bound to the nucleus is lower than that it would be if the

electrons were at the in�nite distance form the nucleus

D. larger the value of n, larger is the orbit radius

Answer: B

Watch Video Solution

E = − 2.178 × 10− 18( )J
z2

n2

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


35. What is the maximum number of electrons that can be associated

with the following set of quantum numbers n=3, l=1 and m=-1 -

A. 4

B. 2

C. 10

D. 6

Answer: B

Watch Video Solution

36. Calculate the energy in joule corresponding to light of wavelength 45

nm. (plancks constant, , speed of light 

))-

A. 

B. 

h = 6.63 × 10− 34J ⋅ s

c = 3 × 108m ⋅ s−

6.67 × 1015

6.67 × 1011

https://dl.doubtnut.com/l/_OfYhEyfb4p5K
https://dl.doubtnut.com/l/_VRIfoAF5uKeE


C. 

D. 

Answer: D

Watch Video Solution

4.42 × 10− 15

4.42 × 10− 18

37. What is the maximum number of orbitals that can be identi�ed with

the following quantum number n=4, l=0

A. 1

B. 2

C. 3

D. 4

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_VRIfoAF5uKeE
https://dl.doubtnut.com/l/_M22vqoWvsrKk
https://dl.doubtnut.com/l/_YJ3cT70Tus8L


38. Which is the correct order of increasing energy of the listed orbitals

in the atom of titanium-

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

3s4s3p3d

4s3s3p3d

3s3p3d4s

3s3p4s3d

39. Gadolinium belongs to 4f-series. Its atomic number is 64. which of

the following is the correct electronic con�guration of gadolinium-

A. 

B. 

C. 

[Xe]4f 86d2

[Xe]4f 95s1

[Xe]4f 75d16s2

https://dl.doubtnut.com/l/_YJ3cT70Tus8L
https://dl.doubtnut.com/l/_A9Zf4Ngck5hZ


D. 

Answer: C

Watch Video Solution

[Xe]4f 65d26s2

40. Which of the following pairs of d-orbitals witll have electron density

along the axis-

A. 

B. 

C. 

D. .

Answer: D

Watch Video Solution

dxy, dx2 −y2

dz2, dxz

dxz, dyz

dz2, dx2 −y2

https://dl.doubtnut.com/l/_A9Zf4Ngck5hZ
https://dl.doubtnut.com/l/_GBYzODoAZa80


41. How many electrons can �t in the orbital for which n=3 and l=1-

A. 14

B. 2

C. 6

D. 10

Answer: B

Watch Video Solution

42. Two electrons occupying the sme orbital are distinguished by-

A. spin quantum number

B. principal quantum number

C. magnetic quantum number

D. azimuthal quantum number

https://dl.doubtnut.com/l/_1ur6pP6mMMqr
https://dl.doubtnut.com/l/_DwU7rZDvcpuy


Answer: A

Watch Video Solution

43. Which one is a wrong statement?

A. the uncertainty principle is 

B. half-�lled and fully �lled orbitals have greater stability due to

greater exchange energy, greater symmetry and more balanced

arrangement

C. the energy of 2s-orbital is less than the energy of 2p-orbital in case

of hydrogen-like atoms

D. de Broglie's wavelength is given by , where m=mass of the

particle, v=group velocity of the particle

Answer: C

Watch Video Solution

ΔE × Δt ≥
h

π

λ =
h

mv

https://dl.doubtnut.com/l/_DwU7rZDvcpuy
https://dl.doubtnut.com/l/_sSW4JnabfIrT


44. Which one is a wrong statement-

A. the value of m and  is zero

B. total orbital angular momentum of electron in 's' orbital is equal

to zero

C. the electronic con�guration of N-atom is 

D. an orbital is designated by three quantum numbers while an

electron in an atom is designated by four quantum numbers

Answer: C

View Text Solution

mz2

45. Which of the following is wrong for Bohr model-

https://dl.doubtnut.com/l/_sSW4JnabfIrT
https://dl.doubtnut.com/l/_2jZOfgEQIOmU
https://dl.doubtnut.com/l/_LPKzpJqca90w


A. it establishes stability of atom

B. it is incosistent with Heisenberg's uncertainty principle

C. it examplains the concepts of spectral lines for hydrogen likes

species

D. electrons behave as particle and wave

Answer: D

Watch Video Solution

46. Smallest wavelength occurs for--

A. Lyman series

B. Balmer series

C. Paschen series

D. Brackett series

Answer: A

https://dl.doubtnut.com/l/_LPKzpJqca90w
https://dl.doubtnut.com/l/_dPWNbFymxF3X


Watch Video Solution

47. In bohr's orbit,  indicates-

A. momentum

B. kinetic energy

C. potential energy

D. angular momentum

Answer: D

Watch Video Solution

nH

2π

48. Threshold frequency of a metal is  upon which 

 frequency light is focused. Then the maximum kinetic

energy of emitted electron is-

A. 

5 × 1013s− 1

1 × 1014s− 1

3.3 × 10− 21J

https://dl.doubtnut.com/l/_dPWNbFymxF3X
https://dl.doubtnut.com/l/_nmfS6PaQag2w
https://dl.doubtnut.com/l/_8AGBtDbxVWJe


B. 

C. 

D. 

Answer: B

Watch Video Solution

3.3 × 10− 20J

6.6 × 10− 21J

6.6 × 10− 20J

49. A particle is moving 3 times faster than the speed of electron. If the

ratio of wavelength of a particle and electron is , then

particle is

A. neutron

B. -particle

C. deuteron

D. tritium

Answer: A

1.8 × 10− 4

α

https://dl.doubtnut.com/l/_8AGBtDbxVWJe
https://dl.doubtnut.com/l/_384V8sn0dnoZ


Watch Video Solution

50. Which of the following pairs presents isotones-

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

77
33As, 78

34Se

195
78 Pt, 190

76 Os

108
47 Ag, 112

48 Cd

178
71 Hf, 137

56 Ba

51. -particle can be detected using-

A. thin aluminium sheet

B. barium sulphate

C. zinc sulphide screen

α

https://dl.doubtnut.com/l/_384V8sn0dnoZ
https://dl.doubtnut.com/l/_ngFlA6yFNedI
https://dl.doubtnut.com/l/_LyHpDFF6UlrM


D. gold foil

Answer: C

Watch Video Solution

52. In a decay process  changes into . Which of the following

process represents this-

A. decay

B. -decay

C. -decay

D. decay

Answer: B

Watch Video Solution

A
ZX

A
Z− 1Y

β −

β +

α

γ −

https://dl.doubtnut.com/l/_LyHpDFF6UlrM
https://dl.doubtnut.com/l/_ZfzYkZ6DIVjC


53. According to Bohr's theory, which of the following correctly

represents the variation of energy and radius of an electron in nth orbit

of H-atom-

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

En ∝ , r ∝
1

n2

1

n2

En ∝ , r ∝ n21

n2

En ∝ n2, r ∝ n2

En ∝ n, r ∝
1

n

54. Ionisation potential of hydrogen atom is 13.6 eV. Hydrogen atom in

ground state is excited by monochromatic light of energy 12.1 eV. The

spectral lines emitted by hydrogen according to Bohr's theory will be-

A. one

https://dl.doubtnut.com/l/_ZzpUQ3a8pkON
https://dl.doubtnut.com/l/_Vof3euS4JA2g


B. two

C. three

D. four

Answer: C

Watch Video Solution

55. Wavelength of a particular transition of H atom is 400 nm. What an

be the wavelength of  for the same transition-

A. 400nm

B. 100nm

C. 1600nm

D. 200nm

Answer: B

Watch Video Solution

He+

https://dl.doubtnut.com/l/_Vof3euS4JA2g
https://dl.doubtnut.com/l/_5DbC8EafLnO1


56. What is the maximum wavelength of line of Balmer series of

hydrogen spectrum -

A. 400nm

B. 660nm

C. 486nm

D. 434nm

Answer: B

Watch Video Solution

(R = 1.09 × 107m− 1)

57. Calculate the velocity of an electron placed in the second orbit of

 ion-

A. 0.521

B. 

Li2 +

m ⋅ s− 1

3.27 × 106cm ⋅ s− 1

https://dl.doubtnut.com/l/_5DbC8EafLnO1
https://dl.doubtnut.com/l/_hQuW3q5v2KzD
https://dl.doubtnut.com/l/_jHbawNA6cX1a


Mcq Hotspot Single Correct Type

C. 

D. 

Answer: D

Watch Video Solution

4.23 × 103m ⋅ s− 1

3.27 × 106m ⋅ s− 1

1. Ionisation potential of hydrogen atom is 13.6 eV. Hydrogen atom is

ground state is excited by monochromatic light of energy 12.1 eV. The

spectral lines emitted by hydrogen according to bohr's theory will be-

A. one

B. two

C. three

D. four

https://dl.doubtnut.com/l/_jHbawNA6cX1a
https://dl.doubtnut.com/l/_bWcr7gFf0saZ


Answer: C

Watch Video Solution

2. The number of waves made by a bohr electron in an orbit of maximum

magnetic quantum number +3 is-

A. 4

B. 3

C. 2

D. 1

Answer: A

Watch Video Solution

3. which of the following orbitals has zero probability of �nding the

electron in xy plane

https://dl.doubtnut.com/l/_bWcr7gFf0saZ
https://dl.doubtnut.com/l/_fKoZOzcTlwAH
https://dl.doubtnut.com/l/_BYEJp5GLVzM4


A. xz and yz-planes

B. xy and yz-planes

C. z-direction, yz and xz-planes

D. xy and xz-planes

Answer: A

Watch Video Solution

4. An electron beam with a de Broglie wavelength of P Å is accelerated

till its wavelength is halved. By what factor will kinetic energy change-

A. 2

B. 

C. 

D. none

Answer: C

1

2

4

https://dl.doubtnut.com/l/_BYEJp5GLVzM4
https://dl.doubtnut.com/l/_oKmSAspPkxyW


Watch Video Solution

5. If Aufbau rule is not followed then percent change in total (n+l) vlaue

for unpaired electrons in  is-

A. 60

B. 50

C. 40

D. 30

Answer: C

Watch Video Solution

25Mn

6. if the shortest wavelength of H-atom in Lyman series is X, then longest

wavelength in Paschen series of  is-

A. 

He+

36X
5

https://dl.doubtnut.com/l/_oKmSAspPkxyW
https://dl.doubtnut.com/l/_PfpqY8H3MlXO
https://dl.doubtnut.com/l/_hp7thx09SQSA


B. 

C. 

D. 

Answer: B

Watch Video Solution

36X
7

7X
36

6X
5

7. The atomic numbers of elements X, Y, Z are 19, 21 and 25 respectively.

The number of electron present in the 'M' shells of these elements follow

the order-

A. 

B. 

C. 

D. 

Answer: A

Z > Y > X

X > Y > Z

Z > X > Y

Y > Z > X

https://dl.doubtnut.com/l/_hp7thx09SQSA
https://dl.doubtnut.com/l/_JydaiIGbz5r5


Watch Video Solution

8. Hydrogen atoms are excited on n=4 state. In the spectrum of emitted

radiation, number of lines in the unltraviolet and visible regions are

respectively-

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

2: 3

3: 1

1: 3

3: 2

9. Which orbital has only positive value of wave function at all distances

from the nucleus-

https://dl.doubtnut.com/l/_JydaiIGbz5r5
https://dl.doubtnut.com/l/_gAh2RBPwdB3l
https://dl.doubtnut.com/l/_m28cpIunGMTt


A. 3d

B. 2p

C. 2s

D. 1s

Answer: D

View Text Solution

10. The number of photons of light having wave number 'a' in 3J of

energy source is-

A. 

B. 

C. 

D. 

Answer: C

hc

3a

3hca

3

hca

3a

hc

https://dl.doubtnut.com/l/_m28cpIunGMTt
https://dl.doubtnut.com/l/_KAfxv0rNWlJn


Watch Video Solution

11. The wavelength of de Broglie wave of the electron in the sixth orbit of

H-atom is- ( =Bohr's radius)

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

r0

πr0

12πr0

6πr0

24πr0

12. In an orbit, velocity of an electron in excited state of H-atom is

. The circumference of this orbit is-

A. 13.3 Å

1.093 × 106cm ⋅ s− 1

https://dl.doubtnut.com/l/_KAfxv0rNWlJn
https://dl.doubtnut.com/l/_coqBvnkR5Q7R
https://dl.doubtnut.com/l/_etNk5F6tT17w


B. 6.65 Å

C. 3.33 Å

D. 26.65 Å

Answer: A

Watch Video Solution

13. Which have the largest number of unpaired electrons in p-orbitals in

their ground state electronic con�guration-

A. Te, I, Xe

B. F, Cl, Br

C. Ne, Ar, Kr

D. N, P, As

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_etNk5F6tT17w
https://dl.doubtnut.com/l/_ykFnlCSo4q4K


14. answer any one question : (ii) �nd the equation of the plane passing

through the intersection of the planes 2x+y+2z=9 and 4x-5y-4z=1 and

through the point (3,2,-1).

A. d

B. p

C. s

D. none

Answer: A

Watch Video Solution

15. Compared to the mass of lightest nuclei, the mass of an electron is

only-

A. 
1

80

https://dl.doubtnut.com/l/_ykFnlCSo4q4K
https://dl.doubtnut.com/l/_4OyNg2e8ZyLj
https://dl.doubtnut.com/l/_ewWUlvkgD0Ov


B. 

C. 

D. .

Answer: C

Watch Video Solution

1

800

1

1800

1

2800

16. Among the following sets of quantum numbers, which one is

incorrect for 4d-electrons-

A. 4,3,2,

B. 4,2,1,0

C. 4,2,-2,

D. 4,2,1,

Answer: B

Watch Video Solution

+
1

2

−
1

2

−1

2

https://dl.doubtnut.com/l/_ewWUlvkgD0Ov
https://dl.doubtnut.com/l/_6Q4NW53N4AEK


17. Which d-orbitals has di�erent shape from rest of all d-orbitals-

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

dx2 −y2

dxz

dz2

dyz

18. Which element possesses non-spherical shells-

A. 

B. 

C. 

He

B

Be

https://dl.doubtnut.com/l/_6Q4NW53N4AEK
https://dl.doubtnut.com/l/_pAYZfXAp4Yzu
https://dl.doubtnut.com/l/_YrOqtAZGnplu


D. 

Answer: B

Watch Video Solution

Li

19. Which have the samme number of s-electrons as the d-electrons in

-

A. Li

B. Na

C. N

D. F

Answer: D

Watch Video Solution

Fe2 +

https://dl.doubtnut.com/l/_YrOqtAZGnplu
https://dl.doubtnut.com/l/_5DMuOnNO8xuL


20. An anion  has 36 electrons and 45 neutrons. What is the mass

number of the element X-

A. 81

B. 84

C. 78

D. 88

Answer: C

Watch Video Solution

X3 −

21. Consider the set of quantum number 3,2,-2, , if the given subshell

is completely �lled. The next electron will enter orbital with n and l value-

A. n=3, l=3

B. n=4, l=1

C. n=1, l=1

+
1

2

https://dl.doubtnut.com/l/_W2oEPPaLJTF5
https://dl.doubtnut.com/l/_nQWGV1nv2WjT


D. n=2, l=1

Answer: B

Watch Video Solution

22. Given that an orbital is symmetric about the nucleus, then the value

of azimuthal quantum number and magnetic quantum number are

respectively-

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

−1, + 1

+1, + 1

0, 0

1, 0

https://dl.doubtnut.com/l/_nQWGV1nv2WjT
https://dl.doubtnut.com/l/_Kb8msxOXfxWI
https://dl.doubtnut.com/l/_qd2Cl8dhEAtB


23. A certain F.M. station broadcasts at wavelength equal to 3.5 m. how

many photons per second correspond to transmission of one kilowatt-

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2.24 × 1027

1.76 × 1028

2.26 × 1028

1.43 × 1026

24. A Bohr orbit in H-atom has a radius of 8.464 Å. How many transitions

may occur from this orbit to the ground state-

A. 10

B. 3

C. 6

https://dl.doubtnut.com/l/_qd2Cl8dhEAtB
https://dl.doubtnut.com/l/_atCehyh9O3gt


D. 15

Answer: A

Watch Video Solution

25. Angular momentum of the electron in the 4f-orbital of a one-electron

species according to wave mechanics is-

A. 

B. 

C. 

D. .

Answer: A

Watch Video Solution

√3
h

π

2
h

π

√
3

2
h

π

√
1

2
h

π

https://dl.doubtnut.com/l/_atCehyh9O3gt
https://dl.doubtnut.com/l/_dq36ThvsZrHn


26. Consider the ground state of Cr atom (Z=24). The number of

electrons with the azimuthal quantum numbers, l=1 and 2 are

respectively-

A. 12 and 4

B. 12 and 5

C. 16 and 4

D. 16 and 5

Answer: B

Watch Video Solution

27. Which of the following radial distribution graphs correspond to l=2

the H-atom-

A. 

B. 

https://dl.doubtnut.com/l/_nvIt8sMqeumY
https://dl.doubtnut.com/l/_yfQULli0i6YH


C. 

D. 

Answer: C

View Text Solution

28. The magnetic moment of  (atomic number of M=25) is .

The number of unpaired electrons and the value of x respectively are-

A. 5,2

B. 3,2

C. 3,4

D. 4,3

Answer: C

Watch Video Solution

M x+ √15BM

https://dl.doubtnut.com/l/_yfQULli0i6YH
https://dl.doubtnut.com/l/_LcPe4j246uHp
https://dl.doubtnut.com/l/_FTvJJJKYvwgS


29. Which of the following graphs correspond to one node-

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

30. Radial part of the wave function depends upon quantum numbers-

A. n and s

B. l and m

C. l and s

D. n and l

https://dl.doubtnut.com/l/_FTvJJJKYvwgS
https://dl.doubtnut.com/l/_z5XA0MPAmA3F


Answer: A

Watch Video Solution

31. Which of the following pairs of nuclides are isodiaphers-

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

13
6 C and 16

8 O

1
1H and 2

1H

3
1H and 4

2He

55
25Mn and 65

30Zn

32. The dissociation energy of  is 430.53 . If hydrogen is

dissociated by illumination with radiation of wavelength 253.7 nm, the

H2 kJ ⋅ mol− 1

https://dl.doubtnut.com/l/_z5XA0MPAmA3F
https://dl.doubtnut.com/l/_AFeogRPD43TS
https://dl.doubtnut.com/l/_EPkJQQWke653


fraction of the radiant energy which will be converted into kinetic energy

is given by-

A. 1

B. 0.0876

C. 

D. 

Answer: B

Watch Video Solution

2.22 %

1.22 %

33. The correct order of penetrating power of 3s, 3p, 3d electrons is-

A. 

B. 

C. 

D. 

3d > 3p > 3s

3p > 3s > 3d

3s > 3p > 3d

3d > 3s > 3p

https://dl.doubtnut.com/l/_EPkJQQWke653
https://dl.doubtnut.com/l/_2xyioHZj44FR


Answer: C

Watch Video Solution

34. Hund's rule pertains to the distribution of electrons in-

A. principal enegy shell

B. an orbital

C. degenerate orbitals

D. none of these

Answer: C

Watch Video Solution

35. A principal shell having the highest energy subshell to the 'g' can

accommodate electrons to a maximum of-

https://dl.doubtnut.com/l/_2xyioHZj44FR
https://dl.doubtnut.com/l/_7kMN6IFHsciC
https://dl.doubtnut.com/l/_O2y5Xje9T7Fc


A. 18

B. 32

C. 25

D. 50

Answer: D

Watch Video Solution

36. When an electron of H-atom jumps from a higher to lower energy

state, then-

A. its potential energy increases

B. its kinetic energy increases

C. its angular momentum remains unchanged

D. its de Broglie wavelength increases

Answer: B

https://dl.doubtnut.com/l/_O2y5Xje9T7Fc
https://dl.doubtnut.com/l/_FUyOLLmBpNpW


Watch Video Solution

37. What will be the number of spectral lines(N) observed if an electron

undergoes transition from  excited level to  excited level in an atom

of hydrogen-

A. 

B. 

C. 

D. .

Answer: A

Watch Video Solution

n2 n1

N =
(n2 − n1)(n2 − n1 + 1)

2

N =
(n1 + n2)(n2 − n1 + 1)

2

N =
(n2 + 1)(n1 + n2 + 1)

2

N = 2(n1 − n2)(n2 + n1 − 1)

38. Electromagnetic radiation with maximum wavelength is-

A. ultraviolet

https://dl.doubtnut.com/l/_FUyOLLmBpNpW
https://dl.doubtnut.com/l/_dJTN9UBZL7Ag
https://dl.doubtnut.com/l/_h0T9wVnlnnLY


B. radioactive

C. X-ray

D. infrared

Answer: B

Watch Video Solution

39. Brackett series are produced when the electrons from the outer

orbits jumps to-

A. 2nd orbit

B. 3rd orbit

C. 4th orbit

D. 5th orbit

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_h0T9wVnlnnLY
https://dl.doubtnut.com/l/_cmkLY7jMnjQ2


40. Of the following sets which one does NOTZ contain isoelectronic

species-

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

BO3 −
3 , CO2 −

3 , NO−
3

SO2 −
3 , CO2 −

3 , NO−
3

CN − , N2, C 2 −
2

PO
3 −
4 , SO2 −

3 , ClO−
4

41. The hydrogen like species  is in a psherically symmetric state 

with one radial node. Upon absorbing light, the ion undergoes transition

to a state . The state  has one radial node and its energy is equal to

the ground state energy of the hydrogen atom. 

Q. The state  is-

Li2 + S1

S2 S2

S1

https://dl.doubtnut.com/l/_cmkLY7jMnjQ2
https://dl.doubtnut.com/l/_9tBgFU1bShbU
https://dl.doubtnut.com/l/_4WCeMsoCzdPy


A. 1s

B. 2s

C. 2p

D. 3s

Answer: B

Watch Video Solution

42. The hydrogen like species  is in a spherically symmetric state 

with one radial node. Upon absorbing light, the ion undergoes transition

to a state . The state  has one radial node and its energy is equal to

the ground state energy of the hydrogen atom. 

Q. Energy of the state  in units of the hydrogen atom ground state

energy is-

A. 0.75

B. 1.5

Li2 + S1

S2 S2

S1

https://dl.doubtnut.com/l/_4WCeMsoCzdPy
https://dl.doubtnut.com/l/_aJ5I9JsBrx93


C. 2.25

D. 4.5

Answer: C

Watch Video Solution

43. The hydrogen like species  is in a psherically symmetric state 

with one radial node. Upon absorbing light, the ion undergoes transition

to a state . The state  has one radial node and its energy is equal to

the ground state energy of the hydrogen atom. 

Q. Orbital angular quantum number of the state  is-

A. 0

B. 1

C. 2

D. 3

Li2 + S1

S2 S2

S2

https://dl.doubtnut.com/l/_aJ5I9JsBrx93
https://dl.doubtnut.com/l/_bUq2AZSgNJmn


Answer: B

Watch Video Solution

44. In an atom, an electron is moving with a speed at 600 m/s with an

accuracy of 0.005% certainty with which the position of the electron can

be located is

-

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(h = 6.6 × 10− 34kg ⋅ m2 ⋅ s− 1,  mass of electron, me = 9.1 × 10− 31kg)

3.84 × 10− 3m

1.52 × 10− 4m

5.10 × 10− 3m

1.92 × 10− 3m

https://dl.doubtnut.com/l/_bUq2AZSgNJmn
https://dl.doubtnut.com/l/_tbknaYLYsYPX
https://dl.doubtnut.com/l/_ggT9JwG3QhVP


45. The ionisation enthalpy of hydrogen atom is .

The energy required to excited the electron in the atom from n=1 to n=2

is-

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1.312 × 106J ⋅ mol− 1

7.56 × 105J ⋅ mol− 1

9.84 × 105J ⋅ mol− 1

8.51 × 105J ⋅ mol− 1

6.56 × 105J ⋅ mol− 1

46. If we apply potential di�erence so that an electron is accelerated

continuously in a vaccum tube such that a decrease of 10% occurs in its

de-Broglie wavelength. In such a case the change observed in kinetic

energy of electron will be approximately-

https://dl.doubtnut.com/l/_ggT9JwG3QhVP
https://dl.doubtnut.com/l/_BqXbXNfZvipy


A. a decrease of 11%

B. an increase of 11.1%

C. an increase of 10%

D. an increase of 23.4%

Answer: D

Watch Video Solution

47. An electron has wavelength  the potential by which the electron

is accelerated will be

A. 123 pm

B. 12.3 pm

C. 1.23 pm

D. 0.123 pm

Answer: A

1A ∘

https://dl.doubtnut.com/l/_BqXbXNfZvipy
https://dl.doubtnut.com/l/_DSi3Uwvzz6Xg


Watch Video Solution

48. If two particles are associated with same kinetic energy, then the de

Broglie's wavelength  of these particles is-

A. directly proportional to the velocity

B. inversely proportional to the velocity

C. independent of mass and velocity

D. cannot be predicted.

Answer: A

Watch Video Solution

(λ)

49. The ratio of magnetic moments of  is-

A. 

B. 

Fe(III) and CO(II)

√3: √7

√7: √3

https://dl.doubtnut.com/l/_DSi3Uwvzz6Xg
https://dl.doubtnut.com/l/_Mc5YOVnwky2R
https://dl.doubtnut.com/l/_S3W4RmGeplNH


C. 

D. 

Answer: B

Watch Video Solution

7: 3

3: 7

50. It is were possible for hydrogen atom to exist with a position as the

extra-nuclear particle, then the energy of position in �rst excited state

will be-

A. 13.6 eV

B. 3.4 eV

C. 

D. 6.8 eV

Answer: B

Watch Video Solution

−3.4eV

https://dl.doubtnut.com/l/_S3W4RmGeplNH
https://dl.doubtnut.com/l/_DLlJx8G5UL0y


51. The direction cosines of a line satisfy the relations

 The value of  for which the

two lines are perpendicular to each other, is a.  b.  c.  d. none of

these

A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

λ(l + m) = nandmn + nl + lm = 0. λ,

1 2 1/2

Δz × Δpz ≥
h

4π

ΔE × Δt ≥
h

4π

Δx × Δpy ≥
h

4π

Δpy ≥ Δpz ≥
h

4π

52. Identify the orbitals for which n=4 and l=1-

A. 4py

https://dl.doubtnut.com/l/_DLlJx8G5UL0y
https://dl.doubtnut.com/l/_9qITKFRPMMMy
https://dl.doubtnut.com/l/_6KrpNVBunJXD


B. 

C. 

D. 

Answer: A::B

Watch Video Solution

4px

4dxy

4dx2 −y2

53. The orbital which have samme number of nodes are-

A. 2s,3p

B. 3p,3d

C. 2s,2p

D. 3s,4d

Answer: B::C

Watch Video Solution

https://dl.doubtnut.com/l/_6KrpNVBunJXD
https://dl.doubtnut.com/l/_6NHB3GFpSUDi


54. In the ground state, an element has 13 electrons in its M-shell. The

element is-

A. Mn

B. Cr

C. Ni

D. Fe

Answer: A::B

Watch Video Solution

55. Angular momentum of an electron may have the values-

A. 

B. 

C. 

0.5
h

π

h

π

0.2
h

π

https://dl.doubtnut.com/l/_PT6NjwQ1Zw7k
https://dl.doubtnut.com/l/_Tg3b3JyjOI7z


D. 

Answer: A::B

Watch Video Solution

2.5
h

2π

56. The line spectrum is noticed during the transition of electron from

higher excited state to lower one in H-atom only whe it falls from-

A. 

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

2s → 1s

2p → 1s

3s → 2p

4p → 2p

https://dl.doubtnut.com/l/_Tg3b3JyjOI7z
https://dl.doubtnut.com/l/_o2Uh5dXIuv9l


57. Select the pair of atoms having the same no. of electrons in their

outermost shell-

A. Na, Ca

B. Mg, Fe

C. As, Bi

D. Rb, Sb

Answer: B::C

Watch Video Solution

58. Which consists of particle of matter-

A. rays

B. -rays

C. -rays

α −

β

γ

https://dl.doubtnut.com/l/_ZrxCBdVATTM7
https://dl.doubtnut.com/l/_ZFlu5ecjELEE


D. X-rays

Answer: A::B

Watch Video Solution

59. Which have two radial nodes-

A. 2p

B. 3s

C. 4p

D. 3p

Answer: B::C

Watch Video Solution

https://dl.doubtnut.com/l/_ZFlu5ecjELEE
https://dl.doubtnut.com/l/_WTTueFvdyZgS


60. The ratio of  for Balmer series of hydrogen spectra is

given by-

A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

λα and λβ

108

80

108

90

54
40

27
20

61. Indicate the conditions under which the ratio of de Broglie

wavelengths of an -particle and a proton will be-

A. when the ratio of their velocities is 4:1

B. when the ratio of their velocities is 1:8

C. when the ratio of their energies is 128:1

α

https://dl.doubtnut.com/l/_SjTZmSAzzxD7
https://dl.doubtnut.com/l/_vCd7klb7HFHn


D. when the ratio of their velocities is 1:16

Answer: B::C

Watch Video Solution

62. Which of the following ions is/are paramagnetic-

A. 

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

Zn2 +

Cu2 +

He+
2

O2 −
2

https://dl.doubtnut.com/l/_vCd7klb7HFHn
https://dl.doubtnut.com/l/_VT7emaq4YnTJ


63. The energy of an electron in the �rst Bohr orbit of H-atom is -13.6 eV.

Then, which of the following statement(s) is/are correct for  -

A. energy of electron in second Bohr orbit is -13.6eV

B. kinetic energy of electron in the �rst orbit is 54.46eV

C. kinetic energy of electron in second orbit is 13.6eV

D. speed of an electron in the second orbit is .

Answer: A::B::C::D

View Text Solution

He+

2.19 × 106m ⋅ s− 1

64. For which of the following species, the expression for the energy of

electron in nth orbit,  has the validity-

A. 

B. 

En = eV ⋅ atom − 113.6Z2

n2

He2 +

Li2 +

https://dl.doubtnut.com/l/_tyWRz1xUXCcJ
https://dl.doubtnut.com/l/_1ZPowbqDsvUm


C. deuterium

D. tritium

Answer: B::C::D

Watch Video Solution

65. According to Bohr's atomic theory, which of the following relations

are correct-

A. kinetic energy of electron 

B. the product of velocity of electron and the principal quantum

number 

C. Frequency of revolution of electron in an orbit 

D. coulombic force of attraction on electron 

Answer: A::C::D

Watch Video Solution

∝ Z2 /n2

∝ Z2

∝ Z2 /n3

∝ Z2 /n4

https://dl.doubtnut.com/l/_1ZPowbqDsvUm
https://dl.doubtnut.com/l/_GArb5rG6aqkD


66. Which is correct in case of p-orbitals-

A. they are spherically symmetrical

B. they have strong directional character

C. they are three fold degenerate

D. their charge density along x,y and z-axes are zero

Answer: B::C

Watch Video Solution

67. An isotope of  is-

A. 

B. 

C. 

76
32Ge

77
32Ge

77
33As

77
34Se

https://dl.doubtnut.com/l/_GArb5rG6aqkD
https://dl.doubtnut.com/l/_u0kZNlcvVQAa
https://dl.doubtnut.com/l/_zbaEVLYL2FNr


D. 

Answer: B::D

Watch Video Solution

78
34Se

68. Which of the following are correct-

A. Only lyman series is observed in both emission and absorption

spectrum

B. the continuum in line spectrum is noticed after a certain value of n

C. the wavelength of mth line of Balmer series is

D. the number of spectral lines given when electron drops from 5th

to 2nd shell are six

Answer: A::B::D

View Text Solution

= RHZ
2[ − ]

1

2

1

22

1

m2

https://dl.doubtnut.com/l/_zbaEVLYL2FNr
https://dl.doubtnut.com/l/_TFDGl6x0CpjV


Exercise Very Short Type Question

1. What is the value of e/m of an electron?

Watch Video Solution

2. How manytimes a proton is heavier than an electron?

Watch Video Solution

3. Mention one similarity between isobar and isotone-

Watch Video Solution

4. What is wave number?

W t h Vid S l ti

https://dl.doubtnut.com/l/_TFDGl6x0CpjV
https://dl.doubtnut.com/l/_aiU8oKzA5KgR
https://dl.doubtnut.com/l/_r1PQjjU8cUqY
https://dl.doubtnut.com/l/_UXhhCW70WLrD
https://dl.doubtnut.com/l/_lead8Chhx5HC


Watch Video Solution

5. Arrange in order of increasing wavelength: UV, , X, IR- rays.

Watch Video Solution

γ

6. What is meant by stationary orbit?

Watch Video Solution

7. Who proposed the quantum theory of radiation?

A. M. planck.

B. Rutherford

C. Thomson

D. None

Answer: A

https://dl.doubtnut.com/l/_lead8Chhx5HC
https://dl.doubtnut.com/l/_37cKuaDis14t
https://dl.doubtnut.com/l/_0Oy1OLdFcm7R
https://dl.doubtnut.com/l/_ZRuxPWUTWYnu


Watch Video Solution

8. What is the value of Plancks' constant in SI unit?

A. Js.

B. Js.

C. Js.

D. Js.

Answer: B

Watch Video Solution

6.626 × 10− 30

6.626 × 10− 34

6.626 × 10− 24

6.626 × 10− 27

9. What is the value of angular momentum of an electron occupying the

second orbit in an atom?

Watch Video Solution

https://dl.doubtnut.com/l/_ZRuxPWUTWYnu
https://dl.doubtnut.com/l/_Kl418GvcR1JF
https://dl.doubtnut.com/l/_UA325EXjAFQb
https://dl.doubtnut.com/l/_dyRjlcXmPrTM


10. Mention the symbol and the mass number of an element which

contains two neutrons in the nucleus.

Watch Video Solution

11. Why is the spectrum of  not obtained?

Watch Video Solution

H +

12. How many proton(s)& electron(s) are in  ion?

Watch Video Solution

H −

13. From which principal energy state, the excited electron comes down

the yield spectral lines in the Balmer series?

Watch Video Solution

https://dl.doubtnut.com/l/_dyRjlcXmPrTM
https://dl.doubtnut.com/l/_68QWMKKsGXUL
https://dl.doubtnut.com/l/_t2W3xcms5E3n
https://dl.doubtnut.com/l/_ZlWtx01tldI4
https://dl.doubtnut.com/l/_UcCcamxeAS3f


14. How many neutrons are present in  ion?

Watch Video Solution

40
20Ca

2 +

15. What is the nature of hydrogen spectra?

Watch Video Solution

16. Mention one ion that obeys Bohr's theory.

Watch Video Solution

17. Write the relationship between wavelength and momentum of a

moving microscope particle. Who proposed this relationship?

Watch Video Solution

https://dl.doubtnut.com/l/_UcCcamxeAS3f
https://dl.doubtnut.com/l/_255ZVUOh9AZd
https://dl.doubtnut.com/l/_ySwCQGSH1gTV
https://dl.doubtnut.com/l/_oJon0iXOcjSJ


18. Indicate the limitation of de Broglie equation.

Watch Video Solution

19. Is the uncertainty principle applicable to stationary electron?

Watch Video Solution

20. Energy associated with which of the following waves is not

quantised? (i) Electromagnetic wave (ii) Matter wave.

Watch Video Solution

21. What is an orbital according to quantum mechanical model?

Watch Video Solution

https://dl.doubtnut.com/l/_X7fp7TlQfuBG
https://dl.doubtnut.com/l/_4C1KbrVzqyxX
https://dl.doubtnut.com/l/_ylkknEgM0x5i
https://dl.doubtnut.com/l/_Lm4n4DYSvuVJ


22. How do you specify an electron in an atom?

Watch Video Solution

23. What is the maximum number of electrons in the 'n' th orbit?

Watch Video Solution

24. Which is the lowest energy level containing 'g' sub-shell?

Watch Video Solution

25. Identify the orbital with n=4 and l=0.

Watch Video Solution

26. Which 'd'-orbital does not contain four lobes?

https://dl.doubtnut.com/l/_zCgwIHu0qCOb
https://dl.doubtnut.com/l/_qITSly89iyFx
https://dl.doubtnut.com/l/_GuLZtoNr63sr
https://dl.doubtnut.com/l/_vnwLJPPA8cL2
https://dl.doubtnut.com/l/_nCuuJpzhBrdq


Watch Video Solution

27. Which quantum number describes the shape of an electron?

Watch Video Solution

28. Write the electronic con�guration of  ion.

Watch Video Solution

Mn2 +

29. What is the total number of nodes in 3d-orbital?

Watch Video Solution

30. Which subshell has the lowest screening power?

Watch Video Solution

https://dl.doubtnut.com/l/_nCuuJpzhBrdq
https://dl.doubtnut.com/l/_hwvD0tv7D8cb
https://dl.doubtnut.com/l/_fgqtxoZIhxHd
https://dl.doubtnut.com/l/_V2dtTV8Ncnlz
https://dl.doubtnut.com/l/_sxYjvWEYpZhl


Exercise Fill In The Blanks

31. Which quantum number is used to distinguish between the electron

present in a single orbital?

Watch Video Solution

32. What are the quantum numbers used to indicate size and shape of

orbitals?

Watch Video Solution

33. State the condition under which electronic energy is considered to

be negative.

Watch Video Solution

https://dl.doubtnut.com/l/_IGagIP3KhNsl
https://dl.doubtnut.com/l/_EEt6XJwSxx5X
https://dl.doubtnut.com/l/_OrzsPM5w8YRD


1. The cgs uit of Planck's constant is_____ and its SI unit is_____.

Watch Video Solution

2. Angular momentum of an electron in the 'n' the orbit is_____.

Watch Video Solution

3. If an -particle and two -particles are emitted from from a

radioactive element, the element produced becomes an ____of the parent

element.

Watch Video Solution

α β

4. With help of Bohr's atomic model, the idea of ___ quantum number

was �rst obtained.

Watch Video Solution

https://dl.doubtnut.com/l/_0CaJqwYIpg0q
https://dl.doubtnut.com/l/_Nj3STVVNjXvp
https://dl.doubtnut.com/l/_2Op1h3aG0Nkr
https://dl.doubtnut.com/l/_JIDROLKxozN3


5. Bohr's atomic model ignored_____structure of atom.

Watch Video Solution

6. The unit of Rydberg's constant in CGS unit is_____.

Watch Video Solution

7. The range of wavelength of visible light is_____.

Watch Video Solution

8. The ionisation potential of hydrogen is ______.

Watch Video Solution

https://dl.doubtnut.com/l/_JIDROLKxozN3
https://dl.doubtnut.com/l/_XLtS1vBfl2ds
https://dl.doubtnut.com/l/_pUM2HveDtONp
https://dl.doubtnut.com/l/_JGTx4IkkRPdL
https://dl.doubtnut.com/l/_EekrLXX8GauX


9. Unlenbeck and Goudsmit introduced the concept of ____quantum

number.

Watch Video Solution

10. The product of uncertainties in position and momentum of an

electron is always equal to or greater than_____.

Watch Video Solution

11. The number of orbitals present in 3s-subshel is_____.

Watch Video Solution

12. The number of magnetic quantum numbers required to describe the

electrons of 'd'-subshell is______.

Watch Video Solution

https://dl.doubtnut.com/l/_YDpGAUBXirfB
https://dl.doubtnut.com/l/_mwSFs6ASGRbX
https://dl.doubtnut.com/l/_mF1igQJdTX1K
https://dl.doubtnut.com/l/_pA8S1gciT3PW


Exercise Short Type Questions

1. Atomic number determines the characteristic properties of an

element-explain.

Watch Video Solution

2. How did Rutherford arrive at the conclusion that the volume occupied

by the nucleus is negligibly small as compared to the total volume of the

atom?

Watch Video Solution

3. What is mass number? How is it related to atomic number?

Watch Video Solution

https://dl.doubtnut.com/l/_pA8S1gciT3PW
https://dl.doubtnut.com/l/_dzUC0XCQBans
https://dl.doubtnut.com/l/_p7omM1VnVDJ4
https://dl.doubtnut.com/l/_eJ3S8qoXQtdh
https://dl.doubtnut.com/l/_0nqdlhPMuB7B


4. How does mass number di�er from atomic mass?

Watch Video Solution

5. Indicate the number of electrons, protons and neutrons present in

. Will these numbers remain same in  ion?

Watch Video Solution

19
9 F F −

6. Frequency of a photon is . Calculate its energy in J.

Watch Video Solution

1.2 × 1015Hz

7. Write three di�erences between rugherford's atomic model and Bohr's

atomic model.

Watch Video Solution

https://dl.doubtnut.com/l/_0nqdlhPMuB7B
https://dl.doubtnut.com/l/_voe28MqUsdvX
https://dl.doubtnut.com/l/_SUVKqy3c9mrc
https://dl.doubtnut.com/l/_69LRExSWj7SH
https://dl.doubtnut.com/l/_zYQBNQXbbNMN


8. Calculate the wavelength of the spectral line having minimum energy

in the Lyman series of hydrogen atom.

Watch Video Solution

9. The total energy of an electron in an atom is negative'-what does it

signify?

Watch Video Solution

10. The number of electrons in K, L and M-shell of an atom are 2.8 and 5

respectively. Calculate (i) the number of protons, 

(ii) Number of electrons in the s-and p-sub-shell and (iii) the valency of

the element.

Watch Video Solution

https://dl.doubtnut.com/l/_zYQBNQXbbNMN
https://dl.doubtnut.com/l/_oEad4lvBorBl
https://dl.doubtnut.com/l/_BMACX1Hi9qpK


11. Indicate one application of wave property of electron.

Watch Video Solution

12. Heisenberg's uncertainty principle is not applicable to particles

having medium or large size. Explain.

Watch Video Solution

13. Write Schrondinger's wave equation and indicate the signi�cance of

di�erent notations.

Watch Video Solution

14. Half-�lled and fully �lled orbitals have extra stability. Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_RpeLHqzaMGBV
https://dl.doubtnut.com/l/_4B8TEJ32RqzO
https://dl.doubtnut.com/l/_vVpJzH5b1Led
https://dl.doubtnut.com/l/_1is9DSmJbodu


15. Copper(I) is diamagnetic but copper(II) is paramagnetic-why?

Watch Video Solution

16. An element has the electronic con�guration  at its +3

oxidation state. Identify the element.

Watch Video Solution

[Ar]3d4

17. Calculate the numbe of unpaired electrons in Pd(Z=46).

Watch Video Solution

18. Show that the third shell may contain a maximum of 18 electrons.

Watch Video Solution

https://dl.doubtnut.com/l/_J3Sfu4kcpBD9
https://dl.doubtnut.com/l/_5FFW1YhUEfu3
https://dl.doubtnut.com/l/_E9o55xmZ4MyK
https://dl.doubtnut.com/l/_fiiM1tH4vH5L


19. Is there any existence of 3f-subshell in any atom?

Watch Video Solution

20. How many electrons in the Cl-atom at the most can have value,

n+l=3?

Watch Video Solution

21. Between , which one is more paramagnetic?

Watch Video Solution

Cu2 + and Fe2 +

22. In the atom of an inert gas, the di�erence between the number of p-

electrons and s-electrons in equal to the number of d-electrons present

in it. Mention the name of the inert gas and its atomic number.

Watch Video Solution

https://dl.doubtnut.com/l/_5KoYkNTHzDcz
https://dl.doubtnut.com/l/_9NIuLn80sDj5
https://dl.doubtnut.com/l/_PRp7vpRs1onv
https://dl.doubtnut.com/l/_kkZdI4PCuFdX


23. Which atoms are indicated by the following con�gurations? 

(i)   

(ii)   

(iii) .

Watch Video Solution

[He]2s1

[Ne]3s23p3

[Ar]4s23d1

24. Atomic number of the element M is 29. write the electronic

con�guration of .

Watch Video Solution

M + and M 2 +

25. How many types of sub-shells are present in the fourth energy level

of an atom? Write the total number of orbitals.

Watch Video Solution

https://dl.doubtnut.com/l/_kkZdI4PCuFdX
https://dl.doubtnut.com/l/_1aImycWbT3tu
https://dl.doubtnut.com/l/_Ypc5yfXlC8Us
https://dl.doubtnut.com/l/_7XYFPMFhVPFI
https://dl.doubtnut.com/l/_9i9Lzhy2INqz


Exercise Numerical Problems

26. What is the maximum number of electrons that can be

accommodated in the 2p-sub-shell? Give reason in favour of your answer.

Watch Video Solution

1. A sample of gaseous oxygen contains only  isotopes. How many

neutrons are preent in 11.2 L of the gas at STP?

Watch Video Solution

18O

2. Calculate the energy required for promotion of electrons from the 1st

to 5th Bohr orbit of all the atoms present in 1 mole of H-atoms.

Watch Video Solution

https://dl.doubtnut.com/l/_9i9Lzhy2INqz
https://dl.doubtnut.com/l/_evDnWpOKg7eF
https://dl.doubtnut.com/l/_snZRQs1OBJ15


3. Calculate the velocity  and frequency of revolution of

electron present in the 3rd orbit of H-atom.

Watch Video Solution

(cm ⋅ s− 1)

4. Calculat ethe wave length and frequency associated with the spectral

line having longest wave lengthin the Pfund series of hyrogen spectra.

Watch Video Solution

5. Calculate the energy of 1 mol of photons associated with a frequency

of .

Watch Video Solution

5 × 1010s− 1

6. The wavelength associated with a moving particle of mass 0.1 mg is

m. �nd its velocity .3.3 × 10− 29 [h = 6.6 × 10− 34kg ⋅ m2 ⋅ s− 1]

https://dl.doubtnut.com/l/_3rOtv2Zunw2D
https://dl.doubtnut.com/l/_yQGeGkjU6kjM
https://dl.doubtnut.com/l/_TTocYdcX35Ex
https://dl.doubtnut.com/l/_ew0PGk9Y2v7B


Watch Video Solution

7. Calculate the kinetic energy of a moving electron associated with a

wavelength of 4.8 pm.

Watch Video Solution

8. Calculate the frequency nad wave length of the energy emitted when

the electron jumps from 4th orbit to 1st orbit of a H-atom.

Watch Video Solution

9. The wave number of the �rst line in the Balmer series of H-atom is

. Calculate the wave number of the �rst line in the same

series of  ion.

Watch Video Solution

15200cm− 1

Li2 +

https://dl.doubtnut.com/l/_ew0PGk9Y2v7B
https://dl.doubtnut.com/l/_wKlc4W07Javu
https://dl.doubtnut.com/l/_afU0YYp7iuLg
https://dl.doubtnut.com/l/_if4msQ962byg
https://dl.doubtnut.com/l/_oAavzyxT5kSi


10. The ionisationn potential of sodium is .

Calculate the wavelength of the radiation required to ioinise a sodium

atom.

Watch Video Solution

4.946 × 102kJ ⋅ mol− 1

11. The wavelength range of the visisble spectrum extends from violet

(400 nm) to red (750 nm). Express these wavelengths in frequencies (Hz)

(1nm= ).

Watch Video Solution

10− 9m

12. Calculate the energies  of radiations with wave lengths

800 pm and 400 pm. Also compare their energies.

Watch Video Solution

(E1 and E2)

https://dl.doubtnut.com/l/_oAavzyxT5kSi
https://dl.doubtnut.com/l/_iD6KLx6FbhaK
https://dl.doubtnut.com/l/_CroRlHShXxT1


13. Calculate the velocity and wave length of an -particle moving with

kinetic energy of . (Mass of -particle ).

Watch Video Solution

α

1.602 × 10− 12J α = 6.64 × 10− 24g

14. The ionisation potential of H-atom is 13.6 eV. Calculate the ionisation

potential of  and  ions.

Watch Video Solution

He+ Li2 +

15. Which orbit of  ion has the same radius as that of the 1st orbit

of H-atom?

Watch Video Solution

Be3 +

16. The angular momentum of the electron in a Boh'r orbit of hydrogen

atom is . Calculate the wavelength of the4.2178 × 10− 34kg ⋅ m2 ⋅ s− 1

https://dl.doubtnut.com/l/_lD5qwSE2lRyg
https://dl.doubtnut.com/l/_iKLJxNk5FGVx
https://dl.doubtnut.com/l/_Eqx1Ua2Ysiuc
https://dl.doubtnut.com/l/_uxBWCJhQcjYO


spectral line when the electrton falls from this level to the next lower

level

Watch Video Solution

17. Calculate the minimum amount of energy requried to remove the

electron from a hydrogen atom in its ground state.

Watch Video Solution

18. Energy of an electron in the n-th orbit of H-atom,

. How much energy is required to remove the

electron from its second orbit? Also calculate the wavelength of the light

used for this process?

Watch Video Solution

En = erg
−2.17 × 10− 11

n2

https://dl.doubtnut.com/l/_uxBWCJhQcjYO
https://dl.doubtnut.com/l/_tZadvWvsAToF
https://dl.doubtnut.com/l/_Z7Oa3C9KMKIv


19. A ball of mass 100g moves with a velocity of . Find the

wavelength of the wave associated with the moving ball.

Watch Video Solution

100m ⋅ s− 1

20. Calculate the uncertainty in the position of an electron if uncertainty

in the measurement of it's momentum be .

Watch Video Solution

1.0 × 10− 5kg ⋅ m ⋅ s− 1

21. Calculate the energy of each quantum of an electromagnetic

radiation of wavelength 5000 Å ].

Watch Video Solution

[h = 6.626 × 10− 34J ⋅ s

22. If one electron has a velocity of  with an uncertainty of

0.02%. What is the uncertainty in locating location?

500m ⋅ s− 1

https://dl.doubtnut.com/l/_bwjEurbpAk8p
https://dl.doubtnut.com/l/_0ZGqb30ZreUb
https://dl.doubtnut.com/l/_9jirguyWxiXn
https://dl.doubtnut.com/l/_cJopVOmUJm0J


Watch Video Solution

23. The uncertainty in position and velocity of a particle are 

m and  respectively. Calculate the mass of the

particle.

Watch Video Solution

1.0 × 10− 5

4.28 × 10− 20m ⋅ s− 1

24. A proton is accelerated to a velocity of one tenth times that of the

velocity of light. If the uncertainty in the determination of its velocity be

, calculate the uncertainty in locating its position. [mass of

proton ].

Watch Video Solution

±0.5 %

= 1.675 × 10− 27kg

25. The longest wavelength transitoin in one of the spectral series of

hydrogen atom is 6563 Å. Identify the series to which the spectral line

https://dl.doubtnut.com/l/_cJopVOmUJm0J
https://dl.doubtnut.com/l/_KJgg2NQIeFT4
https://dl.doubtnut.com/l/_IxR3PUoHRiTB
https://dl.doubtnut.com/l/_GqRXIjLWCJFe


belongs.

Watch Video Solution

26. The momentum of a moving particle 'A' is twice that of another

particle 'B' if the wavelength associated with the motion of A be

, �nd the wavelength associated with the motion of B.

Watch Video Solution

5 × 10− 8m

27. What transition in the hydrogen spectrum would have the same

wavelength as the Balmer transition n=4 to n=2 of  spectrum?

Watch Video Solution

He+

28. Calculate the energy (in eV units) required to ionised 1 mol of

hydrogen atoms.

Watch Video Solution

https://dl.doubtnut.com/l/_GqRXIjLWCJFe
https://dl.doubtnut.com/l/_fnPm01b1dsUw
https://dl.doubtnut.com/l/_wsnv8fdEMsmG
https://dl.doubtnut.com/l/_16WmuIZGJhjL


29. To which orbit the electron in the hydrogen atom (ground state) will

jump of absorbing  of energy.

Watch Video Solution

2.044 × 10− 18J

30. Calculate the de Broglie wavelength of an electron that has been

accelerated from rest through a potential di�erence of 5000 volt.

Watch Video Solution

31. Calculate the numbe of complete waves formed when an electron

makes one complete revolution in the 3rd Bohr orbit.

Watch Video Solution

https://dl.doubtnut.com/l/_16WmuIZGJhjL
https://dl.doubtnut.com/l/_9y10D8iZVZjF
https://dl.doubtnut.com/l/_onQCoBLXU30J
https://dl.doubtnut.com/l/_AuavckZyB1w4


32. Calculate the amount of energy released for transition of electrons

associated with 1 gram atom of hydrogen so that lowest frequency

spectral line is formed in the visible region of the spectrum.

.

Watch Video Solution

[RH = 1.1 × 107m− 1]

33. An electron in a hydrogen atom in the ground state absorbs energy

equal to 1.5 time the energy required to remove the electron completely

from the hydrogen atom. Calculate the velocity and wavelength of the

electron emitted.

Watch Video Solution

34. Iodine molecule dissociates into atoms by absorbing light of wave

length 450 nm. Calculate the kinetic energy of iodine atom if each iodine

https://dl.doubtnut.com/l/_JcIR2kMDadxq
https://dl.doubtnut.com/l/_i0uA3HmRbzg3
https://dl.doubtnut.com/l/_3uEM8dk7hS5u


molecule absorbs one quantum radiation. (Bond energy of

).

Watch Video Solution

I2 = 240kJ ⋅ mol− 1

35. What is the velocity of an electron so that its momentum is equal to

the momentum of a photon associated with radiation of wave length

650 nm?

Watch Video Solution

36. A sub-atomic particle has a kinetic energy of . Calculate

the frequency of the wave associated with the motion of this particle.

Watch Video Solution

3.6 × 10− 24J

37. The angular momentum of an electron present in a Bohr orbit is

. What will be the wavelength of the3.1655 × 10− 34kg ⋅ m2 ⋅ s− 1

https://dl.doubtnut.com/l/_3uEM8dk7hS5u
https://dl.doubtnut.com/l/_VszPGgHGpwWt
https://dl.doubtnut.com/l/_VuMzopoyPlPM
https://dl.doubtnut.com/l/_iy9nJzFaKuAM


Practice Set

spectral line produced when the electron jumps to the adjacent orbit

with lowest radius?

Watch Video Solution

38. Calculate the velocity of an electron in the �rst Bohr obit. Also

calculate the de Broglie wavelength (in 'm') of the electron. Find the

orbital angular momentum (in  units) of 3p orbital of hydrogen

atom.

Watch Video Solution

h

2π

1. What accelerating potential is needed to produce an electron beam

with an e�ective wavelength of 0.090Å-

A. 1.86 × 104eV

https://dl.doubtnut.com/l/_iy9nJzFaKuAM
https://dl.doubtnut.com/l/_VYGBDUHXMB25
https://dl.doubtnut.com/l/_W2bHaLN5KIiz


B. 

C. 

D. 

Answer:

Watch Video Solution

1.86 × 102eV

2.86 × 104eV

2.86 × 102eV

2. Which of the following sets of quantum number is restricted-

A. n=3,l=1,m=+2

B. n=3,l=0,m=0

C. n=3,l=1,m=+1

D. n=3,l=1,m=-1

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_W2bHaLN5KIiz
https://dl.doubtnut.com/l/_vgkNDowIDU0S


3. What is the atomic number of the element with  ion having

electronic con�guration -

A. 25

B. 28

C. 27

D. 26

Answer:

Watch Video Solution

M 2 +

[Ar]3d8

4. Magnitude of kinetic energy of an electron in a Boh'r obit of H-atom is

equal to-

A. half of the potential energy

B. twice of the potential energy

C. one fourth of the potential energy

https://dl.doubtnut.com/l/_Jqqnefv6gnfW
https://dl.doubtnut.com/l/_3nIoehlGy5r2


D. none of the above

Answer:

Watch Video Solution

5. The velocities of two particles A and B are 0.05 and 0.02 

respectively. The mass of B is �ve times the mass of A. the ratio of their

de Broglie wavelength is-

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

m ⋅ s− 1

2: 1

1: 4

1: 1

4: 1

https://dl.doubtnut.com/l/_3nIoehlGy5r2
https://dl.doubtnut.com/l/_3IJLrz9QyhOa
https://dl.doubtnut.com/l/_BpVrimAZCOLb


6. Prove that the velocity of the electron revolving in the �rst orbit is

twice to that of the electron revolving in the second orbit of the

hydrogen atom.

Watch Video Solution

7.  atoms of carbon are arranged side by side. Calculate the

radius of carbon atom if the length of this arrange is 2.4 cm.

Watch Video Solution

2 × 108

8. Explain why 2d and 3f orbitals do not exist?

Watch Video Solution

9. How many quantum numbers are required to identify an orbital?

Watch Video Solution

https://dl.doubtnut.com/l/_BpVrimAZCOLb
https://dl.doubtnut.com/l/_qMGWujY8a9Fx
https://dl.doubtnut.com/l/_YnNDYqxs0WRh
https://dl.doubtnut.com/l/_IvQI6lra55zO


10. An 80 watt bulb emits monochromatic light of wavelength 480 nm.

Calculate the number of photons emitted per second by the bulb?

Watch Video Solution

11. Why is it not possible to overcome the uncertainty of Heisenberg's

principle using devices having high precision?

Watch Video Solution

12. Write edown the electronic con�guration of  and 

Watch Video Solution

14Si ' 25Mn.

13. Show that an orbital cannot accommodate more than two electrons

in it. For how many electrons of Cl atom, n+l=3.

W h Vid S l i

https://dl.doubtnut.com/l/_IvQI6lra55zO
https://dl.doubtnut.com/l/_gcGGiqswtLM2
https://dl.doubtnut.com/l/_w8jgc0gqcWnr
https://dl.doubtnut.com/l/_0E1j9REpgLzK
https://dl.doubtnut.com/l/_8krz9cmjNxvG


Watch Video Solution

14. Neon gas is generally used in sign boards. If it emits strongly at 616

nm, calculate (a) the frequency of emission (b) distance travelled by this

radiation at 30 s (c) no. of quantum present if it produces 2J of energy.

Watch Video Solution

15. (a) Write two di�erences between electromagnetic wave and matter

wave. (b) show that the circumference of the 'n' th electronic orbit is n

times the de Broglie wavelength of the wave associated with the motion

of electron i.e., .

Watch Video Solution

2πrn = nλ

https://dl.doubtnut.com/l/_8krz9cmjNxvG
https://dl.doubtnut.com/l/_ki2zCbXftgJB
https://dl.doubtnut.com/l/_LCNw1ZQ2p1zH

