
CHEMISTRY

BOOKS - MODERN PUBLISHERS CHEMISTRY (HINGLISH)

STRUCTURE OF ATOM

Solved Examples

1. How many protons, electrons and neutrons are there in the following

nuclei? 

Watch Video Solution

(i)17
8 O    (ii)25

12Mg    (iii)80
35Br

2. The number of electrons, protons and neutrons in a species are equal

to 18, 16 and 16 respectively. Assign the proper symbol of the species.

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_tAi6t5F1QXpf
https://dl.doubtnut.com/l/_ft529vzdUE9z


Watch Video Solution

3. Complete the following table: 

View Text Solution

4. An element with mass number  contains  more neutrons as

compared to protons. Assign the atomic symbol.

Watch Video Solution

81 31.7 %

5. An ion with mass number  contains  units of positive charge and

 more neutrons then electrons. Assign the symbol to this ion.

Watch Video Solution

56 3

30.4 %

https://dl.doubtnut.com/l/_ft529vzdUE9z
https://dl.doubtnut.com/l/_H5HiWBP9l8id
https://dl.doubtnut.com/l/_gvMxwjr7MJQD
https://dl.doubtnut.com/l/_1kM8J8FlBexa


6. Yellow light emitted from a sodium lamp has a wavelength (  ) of

. Calculate the frequency (v). Wave number and energy of yellow

light photon .

Watch Video Solution

λ

580nm

7. the vividh bharati station of All india Radio, Delhi , broadcasts on a

frequency of 1,368 kHz (kilo hertz). Calculate the wavelength of the

electromagnetic radiation emitted by transmitter . Which part of the

electromagnetic spectrum does it belong to

Watch Video Solution

8. the wavelength range of the visible spectrum extends from violet ( 400

nm) to red ( 750 nm). Express these wavelengths in frequencies (Hz) .

(1nm = )

Watch Video Solution

10− 9m

https://dl.doubtnut.com/l/_ozKO71mwfQRE
https://dl.doubtnut.com/l/_tEVYpGJZt5HV
https://dl.doubtnut.com/l/_DjmnXWliesVB


9. The energy of photon of light having frequency of  is

Watch Video Solution

3 × 1015S − 1

10. Calculate and compare the energies of two radiations one with

wavelength 800 pm and the other with wavelength 400 pm.

Watch Video Solution

11. A 100 watt bulb emits monochromatic light of wavelength 400 nm.

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

Watch Video Solution

12. calculate energy of one mole of photons of radiation whose frequency

is 

Watch Video Solution

5 × 1014hz

https://dl.doubtnut.com/l/_s0pjg6qgRzL5
https://dl.doubtnut.com/l/_rjZz2t2m9Wj4
https://dl.doubtnut.com/l/_fsonZyurTxIL
https://dl.doubtnut.com/l/_2Z4pYWOfWXoU


13. Calculate the minimum amount of energy that the photons must

posses to eject electorns from cesium metal. The threshold frequency of

cesium metal is .

Watch Video Solution

4.6 × 1014s− 1(h = 6.63 × 10− 34Js)

14. Calculate the kinetic energy of the ejected electron when ultra-violet

radiation of frequency  strikes the surface of potassium

metal. Threshold frequency of potassium is

.

Watch Video Solution

1.6 × 1015s− 1

5 × 1014s− 1(h = 6.63 × 10− 34Js)

15. When light of 470 nm falls on the surface of potassium metal,

electrons are emitted with a velocity of . What is the

minimum energy required to remove one moles electrons from

potassium metal?

6.4 × 104ms− 1

https://dl.doubtnut.com/l/_2Z4pYWOfWXoU
https://dl.doubtnut.com/l/_LbnhfqXq1l5b
https://dl.doubtnut.com/l/_odqoJFatNpHk
https://dl.doubtnut.com/l/_TyDL0KJi9ZgV


Watch Video Solution

16. When electromagnetic radiation of wavelength 300 nm falls on the

surface of sodium, electrons are emitted with kinetic energy of

. What is the minimum energy needed to remove an

electron from sodium ? What is the maximum wavelength that will cause

a photoelectron to be emitted.

Watch Video Solution

1.68 × 105Jml − 1

17. What is the wavelength of light emitted when the electron of a

hydrogen atom undergoes a transition from an energy level with 

to an energy level with  ? What is the colour corresponding to this

wavelength?

Watch Video Solution

n = 4

n = 2

https://dl.doubtnut.com/l/_TyDL0KJi9ZgV
https://dl.doubtnut.com/l/_rtcacDBkp7su
https://dl.doubtnut.com/l/_Ha9akRja7BLA


18. In the Rydberg equation, a spectral line corresponds to

. 


(i) Calculate the wavelength and frequency of this spectral line. 

(ii) To which spectral series does this line belong? 

(iii) In which region of the electromagnetic spectrum, will this line fall ?

Watch Video Solution

n1 = 3 and n2 = 5

19. The wavelength of the first spectral line in the Balmer series of

hydrogen atom is  . The wavelength of the second spectral line in

the Balmer series of singly - ionized helium atom is

Watch Video Solution

6561A ∘

20. what are the frequency and wavelength of a photon emitted during a

transition from n = 5 state to the n =2 state in the hydrogen atom?

Watch Video Solution

https://dl.doubtnut.com/l/_oTUvUsz8FSvH
https://dl.doubtnut.com/l/_nA91S8r5Jpo0
https://dl.doubtnut.com/l/_D3xhmNdErteu


21. According to Bohr's theory , the electronic energy of hydrogen atom in

the  Bohr's orbit is given by 


 


Calculate the longest wavelength of electron from the third Bohr's orbit

of the  ion

Watch Video Solution

nth

En = J
−21.76 × 10− 19

n2

He⊕

22. (i) The energy associated with the first orbit in the hydrogen atom is

. What is the energy associated with the fifth

orbit? 

(ii) Calculate the radius of Bohr's fifth orbit for hydrogen atom.

Watch Video Solution

−2.17 × 1018Ja → m− 1

23. Calculate the energy associated with the first orbit of  . What is

the radius of this orbit?

W t h Vid S l ti

He+

https://dl.doubtnut.com/l/_n6mOMSZr5CLI
https://dl.doubtnut.com/l/_KpfK55xjWUZL
https://dl.doubtnut.com/l/_ywpAZDsdN6HL


Watch Video Solution

24. Radius of the fourth orbit in hydrogen atom is 0.85 nm. Calculate the

velocity of the electron in this orbit (mass of electron .

Watch Video Solution

= 9.1 × 10− 31kg)

25. The radius of first Bohr orbit of hydrogen atom is . Calculate

the radii of (i) the third orbit of  ion and (ii) the second orbit of 

 ion.

Watch Video Solution

0.529Å

He+

Li2 +

26. The ratio of radius of 2nd and 3rd Bohr orbit is

Watch Video Solution

https://dl.doubtnut.com/l/_ywpAZDsdN6HL
https://dl.doubtnut.com/l/_vZgTJTY74U4b
https://dl.doubtnut.com/l/_MYMEKMVZ5c2v
https://dl.doubtnut.com/l/_Yceq4AkqdiEG


27. The electronic energy of H atom is 

 


Calculate 

(i) First excitation energy of the electron in the hydrogen atom. 

(ii) Ionization energy of the hydrogen atom.

Watch Video Solution

En = − Jmol− 11.312 × 106

n2

28. The ionization energy of  is . Calculate the

energy of first stationary state of .

Watch Video Solution

He+ 8.72 × 10− 18Jatom − 1

Li2 +

29. A tennis ball of mass  is moving with a speed of  .

Calculate the wavelength associated with this moving tennis ball. Will the

movement of this ball exhibit a wave character?

Watch Video Solution

6.0x10− 2kg 62ms− 1

https://dl.doubtnut.com/l/_QCagNGNsR95x
https://dl.doubtnut.com/l/_MvUoqI7anrCa
https://dl.doubtnut.com/l/_J2du29h2dGSI


30. Which of the following should be the wavelength of an electron if its

mass is  and its velocity is  of that of light and the

value of  is  joule second?

Watch Video Solution

9.1 × 10− 31kg 1/10

h 6.6252 × 10− 24

31. Calculate the wavelength of an electron moving with a velocity fo

.

Watch Video Solution

2. 05 × 107ms− 1

32. Calculate the mass of a photon of sodium light having wavelength

 and velocity 

Watch Video Solution

5894Å 3 × 108ms− 1. (h = 6.6 × 10− 34kgm2s− 1)

https://dl.doubtnut.com/l/_od2ui2D0Jw2V
https://dl.doubtnut.com/l/_GiAEie9DVIeA
https://dl.doubtnut.com/l/_AOzwBq7B0fbb


33. A beam of helium atoms moves with a velocity of . Find

the wavelength associated with helium atoms.

Watch Video Solution

2 × 103ms− 1

34. Two particles A and B are in motion. If the wavelength associated with

particle A is , calculate the wavelength associated with

particle B if its momentum is half of A.

Watch Video Solution

5 × 10− 8m

35. If the velocity of the electron in Bohr's first orbit is ,

calculate the de Broglie wavelength associated with it.

Watch Video Solution

2.19 × 106ms− 1

https://dl.doubtnut.com/l/_gw6xtSGnMz7z
https://dl.doubtnut.com/l/_dd2fWVC1zFHn
https://dl.doubtnut.com/l/_3c8kGGeNNw3E


36. An electron is moving with a kinetic energy of .

Calculate its de-Broglie wavelength. (Mass of electron =

Watch Video Solution

2.275 × 1025J

9.1 × 10− 31kg, h = 6.6 × 10− 34Js)

37. Calculate the kinetic energy of a moving electron which has

wavelength of 4.8 pm.

Watch Video Solution

38. Calculate the wavelength of an electron that has been accelerated in a

particle acceleratior through a potential difference of 100 million volts.

.

Watch Video Solution

(1eV = 1.6 × 10− 19C, me = 9.1 × 10− 31kg, h = 6.6 × 10− 34Js)

https://dl.doubtnut.com/l/_sNZ5txYHzJ3T
https://dl.doubtnut.com/l/_blbafWPqu5n3
https://dl.doubtnut.com/l/_uQNCUjx1ceZg


39. The mass of an electron is . If its kinetic energy is 

, calculate its wavelength.

Watch Video Solution

9.1 × 10− 31kg

3.0 × 1025J

40. Calculate the uncertainty in position of an electron if the uncertainty

in its velocity is  mass of

electron 

Watch Video Solution

5.7 × 105ms− 1, h = 6.6 × 10− 34kgm2s− 1

= 9.1 × 10− 31kg

41. Calculate the uncertainty in the velocity of al wagon of mass 2000 kg

whose positions is known to an accuracy of .

Watch Video Solution

±10m

https://dl.doubtnut.com/l/_UJvSZdpQU06D
https://dl.doubtnut.com/l/_XYDDhoLDgMPb
https://dl.doubtnut.com/l/_UmLJ9L9wjWDo


42. On the basis of Heisenbergs uncertainty principle show that the

electron cannot exist within the nucleus.

Watch Video Solution

43. Calculate the uncertainty in the position of an electron if uncertainty

in its velocity is (i) 0.001 % (ii) Zero. 

(The mass of electron , velocity of electron = 

Watch Video Solution

= 9.1 × 10− 31kg 300ms− 1)

44. An electron has a speed of 500m  with uncertainty of 0.02% .

What is the uncertainty in locating its position ?

Watch Video Solution

s− 1

https://dl.doubtnut.com/l/_cnPP1IXgNk0Z
https://dl.doubtnut.com/l/_cATD8J3niIuI
https://dl.doubtnut.com/l/_ImqzjN0Dkn93


45.  golf ball has a mass of  and a speed of . If the speed can

be measured within accuracy of , calculate the uncertainty in the

position.

Watch Video Solution

A 40g 45m/s

2 %

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

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

suppose the momentum of the electron is 

 


is there any problem in defining this value?

Watch Video Solution

±0.02nm

h

4π × 0.05nm

47. (a) If the quantum number 'l' has value of 2, what are permitted values

of the quantum number  ? 


(b) An atomic orbital has n = 3, what are the possible values of l ? 

(c ) An atomic orbital has l = 3, what are the possible values of  ?

ml

ml

https://dl.doubtnut.com/l/_AD32Jmp5ib5X
https://dl.doubtnut.com/l/_kONIfXCG82Bt
https://dl.doubtnut.com/l/_i1pPGYkglUzr


Watch Video Solution

48. List all the values of  and  for .

Watch Video Solution

l m1 n = 2

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

quantum numbers : 

 


 


.

Watch Video Solution

(a)n = 1, l = 0      (b)n = 3, l = 2

(c)n = 3, l = 1       (d)n = 2, l = 1

(e)n = 4, l = 3       (f)n = 4, l = 2

50. Point out the followings: 

(a) How many energy subshells are pssible in  level ? 

(b) How many orbitals of all kinds are possible in  level ?

W t h Vid S l ti

n = 3

n = 3

https://dl.doubtnut.com/l/_i1pPGYkglUzr
https://dl.doubtnut.com/l/_lmodCUKPw7Ak
https://dl.doubtnut.com/l/_pfcFT9VKdkUW
https://dl.doubtnut.com/l/_LOyNt244VqgJ


Watch Video Solution

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

numbers are not possible. 

Watch Video Solution

(a)n = 0, l = 0, ml = 0, ms = + 1/2

(b)n = 1, l = 0, ml = 0, ms = − 1/2

(c)n = 1, l = 1, ml = − 0, ms = + 1/2

(d)n = 2, l = 1, ml = 0, ms = − 1/2

(e)n = 3, l = 3, ml = − 3, ms = + 1/2

(f)n = 3, l = 2, ml = 0, ms = + 1/2

52. 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

https://dl.doubtnut.com/l/_LOyNt244VqgJ
https://dl.doubtnut.com/l/_M7FkrJ9kHUnM
https://dl.doubtnut.com/l/_48887uvdwWEE


53. Write the electronic configuration of elements of atomic numbers 10,

17, 25, 29 and 37 .

Watch Video Solution

54. How many unpaired electrons are present in the ground state of (i)

 (ii)  (iii)  ?

Watch Video Solution

P (Z = 15) Fe2 + (Z = 26) Cl− (Z = 17)

55. What atoms are indicated by the following cofiguration? Are they in

the ground state or excited state ? 

(a)  


(b)  


(c )  


(d)  


(e ) 

Watch Video Solution

1s22s22p2
x2p2

y2p1
z

1s22s12p1
x2p1

y2p1
z

1s22s22p63s23p1
x3p1

y

1s22s22p63s13p1
x3p1

y3p1
z3d1

[Ar]3d54s2

https://dl.doubtnut.com/l/_uXU9Dbbl7mfF
https://dl.doubtnut.com/l/_pr4dhPHhCNxa
https://dl.doubtnut.com/l/_KoikywGx1kQu


Watch Video Solution

56. Give the symbol of the atom whose ground state corresponds to each

of the following configurations : 

 


Give two examples of negative and two positive ions corresponding to

the above configurations.

Watch Video Solution

(i)1s22s22p63s23p6

57. Write the electronic configuration of the following ions: 

.

Watch Video Solution

(i)H −   (ii)Na+   (iii)O2 −   (iv)F −

58. The quantum numbers of six elements are given below. Arrange them

in order of increasing energies. If any of these combinations has/have the

https://dl.doubtnut.com/l/_KoikywGx1kQu
https://dl.doubtnut.com/l/_KWfoBM9iPfJ8
https://dl.doubtnut.com/l/_d1TycOjESLSi
https://dl.doubtnut.com/l/_KDpDl9jvzexu


same energies, list them. 

Watch Video Solution

(1)n = 4, l = 2, ml = − 2, ms = −

(2)n = 3, l = 2, ml = 0, ms = +

(3)n = 4, l = 1, ml = 0, ms = +

(4)n = 3, l = 2, ml = − 2, ms = −

(5)n = 3, l = 1, ml = − 1, ms = +

(6)n = 4, l = 1, ml = 0, ms = +

1
2
1
2
1
2
1
2
1
2
1
2

59. Indicate the number of unpaired electrons is 

.

Watch Video Solution

(i)P (ii)Si(iii)Cr(iv)Fe(v)Kr

60. Which of the following do and which do not make sense ? 

.

Watch Video Solution

7p, 2d, 3s3, 3p3
y, 4f

https://dl.doubtnut.com/l/_KDpDl9jvzexu
https://dl.doubtnut.com/l/_OdQ9C67qD5af
https://dl.doubtnut.com/l/_eQFj3SYTLFeO


Practice Problems

61. An atom has a electrons in the first (K) shell, 8 electrons in the second

(L) shell and 2 electrons in the third (M) shell . Give its electronic

configuration and find out the following: 

(a) Atomic number 

(b) Total number of principal quantum numbers 

(c) Total number of sublevels 

(d) Total number of s-orbitals 

(e ) Total number of p-electrons.

Watch Video Solution

62. What is the maximum number of unpaired electrons in

 and  ?

Watch Video Solution

Cu(Z = 29), Br− (Z = 35) K + (Z = 19)

https://dl.doubtnut.com/l/_8jIXLyH1mwX7
https://dl.doubtnut.com/l/_z0kFU6z1AWgc
https://dl.doubtnut.com/l/_C2HdnEiebtid


1. How many protons and neutrons are present in the following nuclei ? 

 


.

Watch Video Solution

(i)12
6 C       (ii)56

26Fe

(iii)88
38Sr        (iv)238

92 U

2. An atom having mass number 13 has 7 neutrons. What is the atomic

number of the atom.

Watch Video Solution

3. Neutrons are found in atoms of all elements except in

Watch Video Solution

4. What is the relationship between the following atoms of strontium ? 

Watch Video Solution

87
38Sr and 90

38Sr

https://dl.doubtnut.com/l/_C2HdnEiebtid
https://dl.doubtnut.com/l/_AVeh6RBLG9CG
https://dl.doubtnut.com/l/_NOpIOBAiLO35
https://dl.doubtnut.com/l/_tbvzaLBjCa93


5. How many electrons, protons and neutrons are present in each of the

following ? 

.

Watch Video Solution

(i)137
56 Ba2 +       (ii)19

9 F −       (iii)226
88 Ra

6. From the following nuclei select the isotopes and isobars : 

 .

Watch Video Solution

238
92 U, 234

90 Th, 234
92 U, 234

91 Pa

7. An isotope of  contains 68 neutrons. What will be its mass

number?

Watch Video Solution

112
50 Sn

https://dl.doubtnut.com/l/_tbvzaLBjCa93
https://dl.doubtnut.com/l/_iNg3uWLpEMku
https://dl.doubtnut.com/l/_qQMbMEbkQ9nc
https://dl.doubtnut.com/l/_xOKRf6ow5ooJ


8. Species X with mass number 37 contains 11.1 % more neutrons as

compared to electrons , then what is the incorrect representation of

element x?

Watch Video Solution

9. The wavelength of a spectral line of cesium is 460 nm. Calculate the

frequency of the line.

Watch Video Solution

10. A certain radio station broadcasts on a frequency of 

(kilohertz). What is the wavelength of electromagnetic radiation

broadcasts by the radio station ?

Watch Video Solution

980kHz

https://dl.doubtnut.com/l/_PeByO5QUaf73
https://dl.doubtnut.com/l/_1myln8ZDX0YV
https://dl.doubtnut.com/l/_wSnWgdw4vykV


11. Calculate the wave number of radiations having a frequency of

Watch Video Solution

4 × 10− 11kHz.

12. Calculate the frequency and wave number of radiations with

wavelength 480 nm.

Watch Video Solution

13. Calculate (a) Wavenumber and (b) frequency of yellow radiation having

wavelength .

Watch Video Solution

5800A ∘

14. The wavelength of a beam of light is . What is its frequency

and wave number ?

25.0μm

https://dl.doubtnut.com/l/_BAfdqWosMPtx
https://dl.doubtnut.com/l/_IQQFOL7RJ37y
https://dl.doubtnut.com/l/_GSJz8GB2E0jr
https://dl.doubtnut.com/l/_CTPI6hfPnQhK


Watch Video Solution

15. Find energy of each of the photons which 

a. correspond to light of frequency . 


b. have wavelength of .

Watch Video Solution

3 × 1015Hz

0.50Å

16. Calculate the energy of one of the photons of a beam of light having

wavelength 

Watch Video Solution

25.0μm.

17. The photons of light having a wavelength  are necessary to

provide  of energy are.

Watch Video Solution

4000Å

1.00J

https://dl.doubtnut.com/l/_CTPI6hfPnQhK
https://dl.doubtnut.com/l/_dpsj4ozUOBiI
https://dl.doubtnut.com/l/_bDMJMVk6zFGB
https://dl.doubtnut.com/l/_OWVBryStJE4J
https://dl.doubtnut.com/l/_XPG26rEL3vyp


18. A photochemical reaction requires  energy per molecule

of light with wavelength 250 nm that is just sufficient to intiate the

reaction.

Watch Video Solution

9.6 × 10− 16J

19. the threashold frequency  for a metal is  . Calculate the

kinetic energy of an electron emitted when radiation of fequency

 hits the metal .

Watch Video Solution

v0 7 × 1014s− 1

v = 1.0 × 1015s− 1

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

is exposed to radiation of wavelength  Å . Calculate threshold

frequency  and work function  of the metal.

Watch Video Solution

6800

(v0) (W0)

https://dl.doubtnut.com/l/_XPG26rEL3vyp
https://dl.doubtnut.com/l/_16BJsyhhx7lw
https://dl.doubtnut.com/l/_iecnjDLmfGx6


21. The first line in Balmer series corresponds to  and

the limiting line corresponds to . Calculate the

wavelengths of the first and limiting lines in Balmer series.

Watch Video Solution

n1 = 2 and n2 = 3

n1 = 2 and n2 = ∞

22. Calculate the wavelength of spectral line in Lyman series

corresponding to .

Watch Video Solution

n2 = 3

23. Calculate the wavelength and energy of radiation emitted for the

electron transition from infinite  to first stationary state of the

hydrogen atom. 

 and 

Watch Video Solution

(∞)

R = 1.0967 × 107m− 1, h = 6.6256 × 10− 34Js

c = 2.979 × 108ms− 1

https://dl.doubtnut.com/l/_XR7noDnuuM6H
https://dl.doubtnut.com/l/_fnQjQEZWskWq
https://dl.doubtnut.com/l/_qVsnTugZggxU


24. Calculate the wave number for the longest wavelength transition in

the Balmer series fo atomic hydrogen . 

Watch Video Solution

(RH = 109677cm− 1).

25. What is the minimum number of emission lines when the excited

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

Watch Video Solution

26. The energy difference between two electronic states is 399.1 kJ .

Calculate the wavelength and frequency of light emitted when an

electron drops from a higher to a lower state. (Planck's constant,

.

Watch Video Solution

mol− 1

h = 3.98 × 10− 13kJmol− 1)

https://dl.doubtnut.com/l/_AG56yLNZY4UZ
https://dl.doubtnut.com/l/_AVwoiGuRmRdw
https://dl.doubtnut.com/l/_Umh6m8NKLFAN


27. How much energy is required to ionise a H - atom if the electron

occupie  orbit ? Compare your answer with the ionization energy of

H-atom (energy required to remove the electron from  orbit ).

Watch Video Solution

n = 5

nth

28. A light of wavelength  is emitted when the electron of a

hydrogen atom drops from fifth to third quantum level. Find the

wavelength of the photon emitted when electron falls from third to

ground level.

Watch Video Solution

12818Å

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

wavelength as the Balmer transition  to  of  spectrum ?

A. Ionisation energy of hydrogen atom is 13.6 eV. What will be the

ionisation energy of  ions?

n = 4 n = 2 He⊕

He+ and Li2 +

https://dl.doubtnut.com/l/_VApxA4NXRzpL
https://dl.doubtnut.com/l/_ekfhF2jPUiGL
https://dl.doubtnut.com/l/_kSV8sTe9HfAG


B. 

C. 

D. 

Answer:  to 

Watch Video Solution

n = 2 n = 1

30. The ionisation energy of H atom is  eV. What will be the ionisation

energy of  and  ions ?

Watch Video Solution

13.6

He⊕ Li2 +

31. What is the energy in joules required to shift the elertcon of the

hydrogen atom from the first Bohr orbit to the fifth Bohr orbit ? And

what is the wavelenght of the light emitted when the electron returns to

the ground state ? The ground state electron energy is 

erg.

−218 × 10− 11

https://dl.doubtnut.com/l/_kSV8sTe9HfAG
https://dl.doubtnut.com/l/_q08KqLYciaTV
https://dl.doubtnut.com/l/_G0aMWZuE6l64


Watch Video Solution

32. Calculate the wave number for the longest wavelength transition in

the Balmer series fo atomic hydrogen . 

Watch Video Solution

(RH = 109677cm− 1).

33. The electron energy in hydrogen atom is given by

. Calculate the energy required to remove

an electron completely from the  orbit. What is the longest

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

Watch Video Solution

En = ( − 2.18 × 10− 18)/n2J

n = 2

34. what will be the wavelength of a ball of mass 0.1 kg moving with a

velocity of  ?

Watch Video Solution

10ms− 1

https://dl.doubtnut.com/l/_G0aMWZuE6l64
https://dl.doubtnut.com/l/_qSzdoZRBqCmr
https://dl.doubtnut.com/l/_5y7z1DMXiB4T
https://dl.doubtnut.com/l/_2EPW32QiGUHx


35. calculate the mass of a photon with wavelength 3.6 A

Watch Video Solution

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

wavelength of 0.1 nm.

Watch Video Solution

37. Calculate the kinetic energy of an - particle which has a wavelength

of 12 pm.

Watch Video Solution

α

38. The velocity associated with a proton moving in a potential difference

of  is . If the hockey ball of mass 0.1 kg is moving

with the velocity, calcuate the wavelength associated with this.

1000V 4.37 × 10− 5ms− 1

https://dl.doubtnut.com/l/_UeUkt9bra7Tt
https://dl.doubtnut.com/l/_b2nkdzdLqHpz
https://dl.doubtnut.com/l/_2b2Rlwn1yJUL
https://dl.doubtnut.com/l/_CfSESUGoaNC0


Watch Video Solution

39. What accelerating potential is needed to produce an electron beam

with an effecive wavelength of 

Watch Video Solution

0.090Å

40. Calculate the de-Broglie wavelength of an electron that has been

accelerated from rest through a potential difference of 1 kV.

View Text Solution

41. The kinetic energy of a subatomic particle is . Calculate

the frequency of the particle wave.

Watch Video Solution

5.85 × 10− 25J

https://dl.doubtnut.com/l/_CfSESUGoaNC0
https://dl.doubtnut.com/l/_OXksVWfg1k3a
https://dl.doubtnut.com/l/_tIt5YbFk7ik7
https://dl.doubtnut.com/l/_G8OwEZ7MZkDF


42. What must be the velocity of a beam of electrons if they are to display

a de-Broglie wavelength of  ?

Watch Video Solution

100Å

43. Calculate the wavelength associated with a moving electron having

kinetic energy of . (mass of 

.

Watch Video Solution

1.375 × 10− 25J

e = 9.1 × 10− 31kg, h = 6.63 × 10− 34kgm2s− 1)

44. A microscope using suitable photons is employed to locate an

electron in an atom within a distance of 0.1 Ã…. What is the uncertainty

involved in the measurement of its velocity ?

Watch Video Solution

https://dl.doubtnut.com/l/_K8dgeanW4Gwv
https://dl.doubtnut.com/l/_UBHYIhcdHh8u
https://dl.doubtnut.com/l/_pNQF8d9BS8VJ


45. Table-tennis ball has mass 10g and s peed of 90m/s. if speed can be

meausred within an accuracy of 4%. What will be the uncertainly in speed

and position?

Watch Video Solution

46. Calculate the minimum uncertainty in velocity of a particle of mass

 if uncertainty in its position is .

Watch Video Solution

1.1 × 10− 27kg 3 × 10− 10cm

47. The uncertainty in the position and velocity of a particle are  m

and  respectively. Calculate the mass of the particle.

Watch Video Solution

10− 10

5.27 × 10− 24ms− 1

https://dl.doubtnut.com/l/_ZPTnGSaDXUoZ
https://dl.doubtnut.com/l/_oTXRkmEkkrck
https://dl.doubtnut.com/l/_Vrq3FxPup8OP


48. A proton is accelerated to one tenth of the velocity of light. If its

velocity can be measured with a precision . What must be its

uncertainty in position?

Watch Video Solution

− ± 1 %

49. A proton is accelerated to one tenth of velocity of light. If the velocity

can be measured with a precision of , what must be the

uncertainty in its position ? .

Watch Video Solution

±0.5 %

(mp = 1.675 × 10− 27kg)

50. Give all possible values of  for electrons when .

Watch Video Solution

l, ml and ms n = 3

https://dl.doubtnut.com/l/_jRekCmiausLw
https://dl.doubtnut.com/l/_4WDS7rBAXBmH
https://dl.doubtnut.com/l/_WeHlVj0Om7qY


51. How many electrons in a given atom can have the following quantum

numbers ? 

.

Watch Video Solution

(a)n = 3, l = 1(b)n = 3, l = 2, ml = 0(c)n = 3, l = 2, ml = + 2, ms =

52. If the principal quantum has a value of , what are the permitted

values of the quantum number ?

Watch Video Solution

3

l

53. a. An atomic orbital has . What are the possible values of  and 

? 

b. List the quantum numbers  of electrons for  orbital. 


c. Which of the following orbitals are possible"  and ?

Watch Video Solution

n = 3 l

m

(m and l) 3d

1p, 2s, 2p, 3f

https://dl.doubtnut.com/l/_mPKxx4HuAPpC
https://dl.doubtnut.com/l/_tNS0IoGocdwz
https://dl.doubtnut.com/l/_I3YfVGmIKQf1


54. How many unpaired electrons does a gaseous atom of phosphorus, P,

have in its ground state?

Watch Video Solution

55. Name the elements which corresponds to each other the following

configuration : 

(a)  


(b)  


(c )  


(d) .

Watch Video Solution

1s22s22p2
x2p1

y2p1
z

1s22s22p23s23p1
x

1s22s22p23s23p64s1

1s22s22p63s23p63d54s1

56. List the values of n and l for the following orbitals: 

(a) 3s (b) 4p (c ) 4f (d) 3d

Watch Video Solution

https://dl.doubtnut.com/l/_h74nlMpKlawX
https://dl.doubtnut.com/l/_A5A1X9EtSGxb
https://dl.doubtnut.com/l/_JBHnPi1NCdBU


57. The correct set of four quantum numbers for the outermost electron

of sodium (Z = 11) is

Watch Video Solution

58. What is the maximum number of electron that may be present in all

the atomic orbitals with principal quantum number  and azimuthal

quantum number ?

Watch Video Solution

3

2

59. Write down the values of all the quantum numbers for 19 th electron

of .

Watch Video Solution

Cr(Z = 24)

60. How many electrons in zinc  have  value equal to 4 ?(Z = 30) n + l

https://dl.doubtnut.com/l/_sek4Q6qAVQB1
https://dl.doubtnut.com/l/_aX081icvQfnb
https://dl.doubtnut.com/l/_rOGpVAAPqhOX
https://dl.doubtnut.com/l/_3kMMHZBW1YMe


Conceptual Questions 1

Watch Video Solution

61. Write the electronic configuration of chromium (Z = 24) and predict in

it 

(i) number of subshells 

(ii) number of electrons in subshell having l = 0 

(iii) number of electrons having  value equal to 3 


(iv) number of electrons in highest value of n.

Watch Video Solution

n + l

62. How many electrons in p-subshell of argon (Z = 18) have same spin ?

Watch Video Solution

1. What is the difference between a proton and a photon?

https://dl.doubtnut.com/l/_3kMMHZBW1YMe
https://dl.doubtnut.com/l/_PtF9gDahqMxz
https://dl.doubtnut.com/l/_Cn2g1cnyHGco
https://dl.doubtnut.com/l/_ATSToTBFGphO


Watch Video Solution

2. Define wave length , frequency and wave number. How is frequency

related to wave number ?

Watch Video Solution

3. Bohr's orbit are calledx stationary state because

Watch Video Solution

4. Which one of the series of hydrogen spectrum is in the visible region ?

Watch Video Solution

5. The third in Balmer series corresponds to an electronic transition

between which Bohr's orbits in hydrogen

https://dl.doubtnut.com/l/_ATSToTBFGphO
https://dl.doubtnut.com/l/_xK9atqZ0olKO
https://dl.doubtnut.com/l/_9TUI0gFf8fhc
https://dl.doubtnut.com/l/_3rEuFAeSGExy
https://dl.doubtnut.com/l/_MSQLOAjtUK89


Watch Video Solution

6. If the energy of an electron in the second Bohr orbit of H-atom is -E,

what is the energy of the electron in the Bohr's first orbit?

Watch Video Solution

7. What do you mean by saying that energy of the electron is quantized ?

Watch Video Solution

8. The magnitude of charge on the electron is  e.s.u. What is

the charge on the nucleus of a helium atom?

Watch Video Solution

4.8 × 10− 10

https://dl.doubtnut.com/l/_MSQLOAjtUK89
https://dl.doubtnut.com/l/_jm0qPyjUOex2
https://dl.doubtnut.com/l/_jzSvvrQ33rCh
https://dl.doubtnut.com/l/_5eWK1e9dHvOP


9. Which of the following relates to photon both as wave motion and as a

stream of particles ?

Watch Video Solution

10. Which transitions between Bohr orbits corresponds to 

(i) second line in the Balmer series and (ii) first line in Brackettt series of

the hydrogen spectrum ?

Watch Video Solution

11. Arrange the following type of radiations in increasing order of

frequency: (a) radiation from microwave oven (b) amber light from traffic

signal (c). radiation from FM radio (d) cosmic rays from outer space and

(e) X-rays

Watch Video Solution

https://dl.doubtnut.com/l/_tVdwqvws2HsT
https://dl.doubtnut.com/l/_uSwISVWhp7vn
https://dl.doubtnut.com/l/_mnSS6sKk0tGH
https://dl.doubtnut.com/l/_ABdGOfEI1GoI


12. Wavelength of different ra diations are given below. 

 (A)  (B) =300  (C)  (D)=  

Arrange these radiations in the increasing order of their energies.

Watch Video Solution

λ = 300nmλ μmλ = 3nmλ 30
∘
A

13. What is the main difference between electromagnetic wave theory and

Planck's quantum theory ?

Watch Video Solution

14. The energy of the electron in the ground state of H-atom is .

The energy of the first excited state will be

Watch Video Solution

−13.6eV

15. In a given electric field , the  -particles are deflected more than the 

-particles in spite of the - particle having a larger charge.

β α

α

https://dl.doubtnut.com/l/_ABdGOfEI1GoI
https://dl.doubtnut.com/l/_nZFfEu893517
https://dl.doubtnut.com/l/_zuhuHOEYHQY3
https://dl.doubtnut.com/l/_5XbPzgoiljTE


Conceptual Questions 2

Watch Video Solution

16. What are nucleous ?

Watch Video Solution

17. X-rays, gamma rays and microwaves travelling in vacuum have

Watch Video Solution

1. What will happen to the wavelength associated with a moving particles

if its velocity is reduced to half ?

Watch Video Solution

https://dl.doubtnut.com/l/_5XbPzgoiljTE
https://dl.doubtnut.com/l/_El6A1UH8tW4s
https://dl.doubtnut.com/l/_MPNia1m5qY0b
https://dl.doubtnut.com/l/_SJQorMERnR9X


2. Can we apply Heisenberg's uncertainty principle to a stationary state ?

Watch Video Solution

3. An electron beam after hitting a nicket crystal produces a diffraction

pattern. What do you conclude ?

Watch Video Solution

4. A molecule of  and  travel with the same velocity. What is the

rates of their wavelength ?

Watch Video Solution

O2 O3

5. What is the sequence of energies of 4s, 4p, 4d and 4f-orbitals in (i) a

hydrogen atom and (ii) a zinc atom ?

Watch Video Solution

https://dl.doubtnut.com/l/_MBfiyu4pRBWM
https://dl.doubtnut.com/l/_NKn1B9fVWjaI
https://dl.doubtnut.com/l/_r0Kv8jL6FwT3
https://dl.doubtnut.com/l/_3dknzw1zPYeu


6. Which shell would be the first to have g sub-shell ?

Watch Video Solution

7. The 4f subshell of an atom contains 12 electrons. What is the maximum

number of electrons having same spin in it ?

Watch Video Solution

8. Which of the following sets of quantum number for orbitals in

hydrogen atom has a greater energy of electrons ?

a.  b.  and 

Watch Video Solution

n = 3, l = 2, m = + 1 n = 3, l = 2, m = − 1

9. The number of nodes in  orbital

W h Vid S l i

3p

https://dl.doubtnut.com/l/_3dknzw1zPYeu
https://dl.doubtnut.com/l/_yX3WC1oisuBa
https://dl.doubtnut.com/l/_hNl8MKgv9z2m
https://dl.doubtnut.com/l/_YHgCtA0ZtTFH
https://dl.doubtnut.com/l/_ofiPEwhyUlBX


Watch Video Solution

10. What is the difference in the angular momentum of an electron

present in 2p and that present in 3p-orbital /

Watch Video Solution

11. What will be the maximum number of electrons having the same spin

in an atom with  ?

Watch Video Solution

n + l = 4

12. How many spherical nodes are present in  orbital in a hydrogen

atom ?

Watch Video Solution

4s

https://dl.doubtnut.com/l/_ofiPEwhyUlBX
https://dl.doubtnut.com/l/_8VAVHI1YbZ7U
https://dl.doubtnut.com/l/_Q5dXwzvAnbbp
https://dl.doubtnut.com/l/_lX26orHjISXu


13. The maximum number of electron that can be accommodated in 

shell is. 

(a). 

(b). 

(c). 

(d). 

Watch Video Solution

4th

8

16

32

50

14. How many quantum number are needed in designate an orbital ?

Name them

Watch Video Solution

15. The four quantum number of the valence electron of potassium are.

Watch Video Solution

https://dl.doubtnut.com/l/_PKQKAAIW4RFi
https://dl.doubtnut.com/l/_UMNP4NH7Femc
https://dl.doubtnut.com/l/_9x8lYBXxO3CU
https://dl.doubtnut.com/l/_L0RAAWqH2E86


16. The orbital angular momentum of an electron in orbital is

Watch Video Solution

2s

17. How many unpaired electrons does a gaseous atom of phosphorus, P,

have in its ground state?

Watch Video Solution

18. In what ways do the spatial distribution of the orbitals in 1s and 2s

differ ?

Watch Video Solution

19. Explain the meaning of the symbol .

Watch Video Solution

4d6

https://dl.doubtnut.com/l/_L0RAAWqH2E86
https://dl.doubtnut.com/l/_uR7ckzyNdYOy
https://dl.doubtnut.com/l/_07fRhiTmSxRG
https://dl.doubtnut.com/l/_gjuuy6duJSPl
https://dl.doubtnut.com/l/_uUETGNonsqoM


20. Total number of nodes present in 4d-orbitals will be:

Watch Video Solution

21. What is the lowest shell which has an f-subshell?

Watch Video Solution

22. Name the quantum number which does not follow from the solution

of Schrodinger wave equation ?

Watch Video Solution

23. What is the angular momentum of 5th orbit according to Bohr's

theory ?

Watch Video Solution

https://dl.doubtnut.com/l/_uUETGNonsqoM
https://dl.doubtnut.com/l/_z8Ba5BMq3JBp
https://dl.doubtnut.com/l/_padus6447jIW
https://dl.doubtnut.com/l/_RrTrOCyFX70e


24. How are  and  orbitals related to each other ?

Watch Video Solution

dxy dx2 −y2

25. How many electrons can be filled in all the orbitals with  ?

Watch Video Solution

n + l = 5

26. Write n, l and  values for 


Watch Video Solution

ml

(i)3s(ii)2py, (iii)4pz

27.  orbital has zero electron density in xy-plane. Comment.

Watch Video Solution

dz2

https://dl.doubtnut.com/l/_XumZ9B7OxTH9
https://dl.doubtnut.com/l/_ykRwqVAoivqh
https://dl.doubtnut.com/l/_pIvqUgrQ8Y1T
https://dl.doubtnut.com/l/_GI2zbhpLymG4


28. Match the quantum numbers with the information provided by these. 

Watch Video Solution

Quantum number Information provided

(a) Principal quantum number (i) orientation of the orbital

(b) Azimuthal quantum number (ii) energy and size of orbital

(c) Magnetic quantum number (iii) spin of electron

(d) Spin quantum number (iv) Shape of the orbital

29. What physical meaning is attributed meaning is attributed to the

square of the absolute value of wave function  ?

Watch Video Solution

∣∣Ψ
2∣∣

30. Discuss the similarities and differences between a 1s and 2s orbital.

Watch Video Solution

31. What is the difference between the notations l and L ?

https://dl.doubtnut.com/l/_AeJ4PA53KSBe
https://dl.doubtnut.com/l/_ElnQiol9Ju3u
https://dl.doubtnut.com/l/_Itjb3QS3vvBo
https://dl.doubtnut.com/l/_f0xPlgIj6hRr


Watch Video Solution

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

number ? 

Watch Video Solution

(i)n = 4, ms = + 1/2      (ii)n = 3, l = 0

33. For each of the following pair of hydrogen orbitals, indicate which is

higher in erergy : 

 


 


Watch Video Solution

(i)1s, 2s         (ii)2p, 3p

(iii)3dxy, 3dyz    (iv)3s, 3d

(v)4f, 5s.

34. Which orbital in each of the following pairs is lower in energy in a

many electron atom? 

https://dl.doubtnut.com/l/_f0xPlgIj6hRr
https://dl.doubtnut.com/l/_3uohignHTPPY
https://dl.doubtnut.com/l/_cjBE1CUimfpC
https://dl.doubtnut.com/l/_dYXgfGeHpflH


 


Watch Video Solution

(i)2s, 2p          (ii)3p, 3d

(iii)3s, 4s          (iv)4d, 5f

35. Nickel atom can lose two electrons to form  ion. The atomic

number of nickel is 28. From which orbital will nickel lose two electrons?

Watch Video Solution

Ni2 +

36. Which of the following orbitals are degernate? 

Watch Video Solution

3dxy, 4dxy, 3dz2 , 3dyz , 4dyz , 4d
z2

37. Calculate the total number of angular nodes and radical nodes

present in 3p orbital.

Watch Video Solution

https://dl.doubtnut.com/l/_dYXgfGeHpflH
https://dl.doubtnut.com/l/_lvfmJlqqjpT4
https://dl.doubtnut.com/l/_d1bvqvF4emaP
https://dl.doubtnut.com/l/_ZAdMbxWGcvsz


Advanced Level Problems

38. The arrangement of orbitals on the basis of energy is based upon

their (n+l) value. Lower the value of (n+l), lower is the energy . For orbitals

having same values of (n+l). The orbital with lower value of n will have

lower energy. 

I. Based upon the baove information arrange the following orbitals in the

increasing order of energy. 

(a) 1s,2s,3s,2p (b) 4s,3s,3p,4d 

(c) 25p,4d,5d,4f,6s (d) 5f,6d,7s,7p 

II. Based upon the above information Solve the question. give below. 

(a) hich of the following orbitals has the lowest energy 

 


(b) which of the following orbitals has the higher energy? 

Watch Video Solution

4d, 4f, 5s, 5p

5p, 5d, 5f, 6s, 6p

https://dl.doubtnut.com/l/_ZAdMbxWGcvsz
https://dl.doubtnut.com/l/_TTKDC2INq7IN
https://dl.doubtnut.com/l/_LbMO3OCKUOOz


1. When a certain metal was irradiated with light of frequency

 the photoelectrons emitted had twice the KE as did

photoelectrons emitted when the same metal was irradiated with light of

frequency  . Calculate the thereshold frequency of the

metal.

Watch Video Solution

3.2 × 1016s− 1

2.0 × 1016s− 1

2. Calculate the wavelength emitted during the transition of an electron

in between two level of  ion whose sum is  and difference is .

Watch Video Solution

Li2 + 4 2

3. The angular momentum of electron in a Bohr's orbit of H atom is

. Calculate the wavelength of the spectral line

when the electrton falls from this level to the next lower level.

Watch Video Solution

4.2178 × 10− 34kgm2s− 1

https://dl.doubtnut.com/l/_LbMO3OCKUOOz
https://dl.doubtnut.com/l/_SCA8YBoT6a8b
https://dl.doubtnut.com/l/_yKKi50JE6co2


4. Calculate the ratio of wavelenth of first spectral line of Lyman and

Balmer series of hydrogen spectrum.

Watch Video Solution

5. Calculate frequency, energy and wavelength of the radiation

corresponding to the speciral line of the lowest frequency in lyman series

in the spectrum of a hydrogen atom .Also calculate the energy for the

coresponding line in the spectrum of

Watch Video Solution

Li2 + . (RH = 109677cm− 1, c = 3 × 108ms− 1, Z = 3)

6. Calculate the Rydberg constant  if  ions are known to have the

wavelength difference between the from ( of the longest wavength ) lines

fo Balmer and Lyman series equal to .

Watch Video Solution

RH He+

133.7nm

https://dl.doubtnut.com/l/_a1XvDn8fxAY2
https://dl.doubtnut.com/l/_3bxTXZ7UlWYL
https://dl.doubtnut.com/l/_B7yWhTVTg1QG


7. Which energy level in  has same energy as the fourth energy level

of hydrogen atom?

Watch Video Solution

Li2 +

8. Energy of an electron in hydrogen atom is given as : 

 


(i) Calculate the ionisation energy of H-atom. 

(ii) Compare the shortest wavelength emitted by hydrogen atom and

 ion.

Watch Video Solution

En = − = − Jmol− 12π2me4

n2h2

1.312 × 106

n2

He+

9. When would wavelength associated with an electron become equal to

the wavelength associated with a proton ? 

 and .

Watch Video Solution

(me = 9.1095 × 10− 28g mp = 1.6725 × 10− 24g)

https://dl.doubtnut.com/l/_Zj5oJFWt1CDy
https://dl.doubtnut.com/l/_Rm8Dmyb4GiVo
https://dl.doubtnut.com/l/_ajZY6uECTTPk


Ncert File Solved Text Book Exercises

10. Calculate the ratio between the wavelength of an electron and a

proton, if the proton is moving at half the velocity of the electron (mass

of the proton , mass of the electron .

Watch Video Solution

= 1.67 × 10− 27kg = 9.11 × 10− 2m

11. Find out the number of waves made by a Bohr's electron in one

complete revolution in its  orbit.

Watch Video Solution

3rd

12. An electron in H-atom in its ground state absorbs  times as much

energy as the minimum required for its escape ( i. e., 13 . 6 eV) from the

atom . Calculate the wavelength of emitted electron.

Watch Video Solution

1.5

https://dl.doubtnut.com/l/_iYTsvLXGQ0Fb
https://dl.doubtnut.com/l/_23pzqgkGPPWE
https://dl.doubtnut.com/l/_gtzJxTLY4qhQ


1. (i) Calculate the number of electrons which will together with one gram

. 

(ii) Calculate the mass and charge on one mole of electrons .

Watch Video Solution

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

methane. 

(ii) Find (a) the total number and (b) the total mass of neutrons in

. (Assume that mass of a neutron = . 


(iii) Find (a) the total number and (b) the total mass of protons in  of

 at STP. 


Will the answer change if the temperature and pressure are changed?

Watch Video Solution

7mg  of 14C 1.675 × 10− 27kg)

34kg

NH3

https://dl.doubtnut.com/l/_SY23llXasdWz
https://dl.doubtnut.com/l/_1oK6OvFJV6gb


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

.

Watch Video Solution

13
6 C, 16

8 C, 24
12Mg, 26

12Mg, 56
26Fe, 88

38Sr

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

 and atomic mass . 


a.  


b.  


c. 

Watch Video Solution

(Z) (A)

Z = 17, A = 35,

Z = 92, A = 233,

Z = 4, A = 9

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

. Calculate the frequency (v). Wave number and energy of yellow

light photon .

Watch Video Solution

λ

580nm

https://dl.doubtnut.com/l/_78Hw3rqHkUmg
https://dl.doubtnut.com/l/_uSZ0iIxnVwgF
https://dl.doubtnut.com/l/_Taej1v40x3vT


6. Find energy of each of the photons which 

a. correspond to light of frequency . 


b. have wavelength of .

Watch Video Solution

3 × 1015Hz

0.50Å

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 1 J of energy ?

Watch Video Solution

https://dl.doubtnut.com/l/_CYxI24pSBmy4
https://dl.doubtnut.com/l/_TILx0xli2TdZ
https://dl.doubtnut.com/l/_NTX16uHfcOkg


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

function fo the metal being  Calculate : 


(i) the energy of the photon (ev) 

(ii) the kinetic energy fo the emission and 

the velocity fo the photoelectron ,

Watch Video Solution

4 × 10− 7m

2. 13eV

(1eV = 1, 6020 × 10− 19J)

10. Electromagnetic radiation of wavelength 242 nm is just sufficient to

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

.

Watch Video Solution

mol− 1

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

 m. Calculate the rate of emission of quanta per second .

Watch Video Solution

0. 57μ

https://dl.doubtnut.com/l/_EBmGwxrf8zSx
https://dl.doubtnut.com/l/_n0Ao8rEqJuEO
https://dl.doubtnut.com/l/_ZGNaciSMo31f


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

is exposed to radiation of wavelength  Å . Calculate threshold

frequency  and work function  of the metal.

Watch Video Solution

6800

(v0) (W0)

13. what is the wavelength of light emitted when the electron in a

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

and energy level with n=2 ? 

Watch Video Solution

(e) n = 3 l = 3 m1 = − 3 ms = + 1/2

(f) n = 3 l = 1 m1 = 0 ms = + 1/2

14. How much energy is required to ionise a H - atom if the electron

occupie  orbit ? Compare your answer with the ionization energy of

H-atom (energy required to remove the electron from  orbit ).

Watch Video Solution

n = 5

nth

https://dl.doubtnut.com/l/_kPYgLHBiZWRP
https://dl.doubtnut.com/l/_PMK8YAURvLov
https://dl.doubtnut.com/l/_fBpr2Vl9jXsT


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

electron of a H atom in  drop to the ground state?

Watch Video Solution

n = 6

16. a. The energy associated with the first orbit in the hydrogen atom is

. What is the energy associated with the fifth

orbit? 

b. Calculate the radius of Bohr's fifth orbit for hydrogen atom.

Watch Video Solution

−2.18 × 10− 18Jatom − 1

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

the Balmer series fo atomic hydrogen . 

Watch Video Solution

(RH = 109677cm− 1).

https://dl.doubtnut.com/l/_fBpr2Vl9jXsT
https://dl.doubtnut.com/l/_TZenGdR67nSy
https://dl.doubtnut.com/l/_fSSdVHSUshy5
https://dl.doubtnut.com/l/_R1tY1lgahWFc


18. What is the energy in joules required to shift the elertcon of the

hydrogen atom from the first Bohr orbit to the fifth Bohr orbit ? And

what is the wavelenght of the light emitted when the electron returns to

the ground state ? The ground state electron energy is 

erg.

Watch Video Solution

−218 × 10− 11

19. The electron energy in hydrogen atom is given by

. Calculate the energy required to remove

an electron completely from the  orbit. What is the longest

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

Watch Video Solution

En = ( − 2.18 × 10− 18)/n2J

n = 2

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

.

Watch Video Solution

2. 05 × 107ms− 1

https://dl.doubtnut.com/l/_VkTkXt1gzgtp
https://dl.doubtnut.com/l/_9L0qW92oOFY9
https://dl.doubtnut.com/l/_Ec9nyvLYma1B


Watch Video Solution

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

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. i. Write the electronic conifigurations of the following ions: 

a. , b. , c. , d.  


ii. What are the atomic numbers of elements whose outermost electrons

are represented by 

a. , b. , c. ? 


H Θ Na⊕ O2 − F Θ

3s1 2p3 3p5

https://dl.doubtnut.com/l/_Ec9nyvLYma1B
https://dl.doubtnut.com/l/_URaoKdt96HL8
https://dl.doubtnut.com/l/_AH0vuu8I7gtn
https://dl.doubtnut.com/l/_F6kuV0lDa2RG


iii. Which atoms are indicated by the following configurations? 

a. , b. , c. 

Watch Video Solution

[He]2s1 [Ne]3s23p3 [Ar]4s23d1

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

Watch Video Solution

25. An electron is in one of the  orbitals. Give the possible values of 

 and  for this electron.

Watch Video Solution

3d

n, l, m

26. An atom of an element contains  electrons and  neutrons. Deduce

a. The number of protons and 

b. The elctonic configuration of the element.

Watch Video Solution

29 35

https://dl.doubtnut.com/l/_F6kuV0lDa2RG
https://dl.doubtnut.com/l/_4J7JJrosPK2F
https://dl.doubtnut.com/l/_ttGTtSTJpLXL
https://dl.doubtnut.com/l/_s0i0HVStuCHG


27. Give the number of electrons in the species .

Watch Video Solution

H +
2 , H2 and O+

2

28. a. An atomic orbital has . What are the possible values of  and 

? 

b. List the quantum numbers  of electrons for  orbital. 


c. Which of the following orbitals are possible"  and ?

Watch Video Solution

n = 3 l

m

(m and l) 3d

1p, 2s, 2p, 3f

29. Using  notations, descibe the orbital with the following

quantum numbers. 

a.  b.  


c.  d. 

Watch Video Solution

s, p, d

n = 1, l = 0, n = 3, l = 1

n = 4, l = 2, n = 4, l = 3

https://dl.doubtnut.com/l/_s0i0HVStuCHG
https://dl.doubtnut.com/l/_pY2FcxTJsqY6
https://dl.doubtnut.com/l/_5yJxL8bEXLTQ
https://dl.doubtnut.com/l/_iwvhhwWz3Fzv


30. From the following sets of quantum numbers, state which are

possible. Explain why the others are not possible. 

(i)  (ii) 

 


(iii)  (iv) 

 


(v)  (vi)

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   

n = 1, l = 0, ml = + 1, ms = + 1/2

n = 3, l = 3, ml = − 3, ms = + 1/2   

n = 3, l = 1, ml = 0, ms = + 1/2

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

number ?

a. 


b. 

Watch Video Solution

n = 4, ms = −
1

2

n = 3, l = 0

https://dl.doubtnut.com/l/_eq8fax2dLrsC
https://dl.doubtnut.com/l/_8w8rBMuzu0Um


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  to  of  spectrum ?

Watch Video Solution

n = 4 n = 2 He⊕

34. Calcultte the enrgy required for the process , 

 


The ionization energy for the H-atom in the grounds state is

.

Watch Video Solution

He+ (g) → He2 + (g) + e

2. 18 × 10− 18Jatom − 1

https://dl.doubtnut.com/l/_8OPsnf7eROL1
https://dl.doubtnut.com/l/_FAPLeVJcxtYo
https://dl.doubtnut.com/l/_L5AQGzAcq5Jg
https://dl.doubtnut.com/l/_kcOtjbTdobCu


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

carbon atom which can be placed side by side in a straight line length of

scale of length  long.

Watch Video Solution

0.15nm

20cm

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

radius of carbon atom if the length of this arrangement is .

Watch Video Solution

2 × 108

2.4cm

37. The diameter of zinc atom is . Calculate (a) radius of zinc atom in

pm and (b) number of atoms present in a length of  if the zinc

atoms are arranged side by side lengthwise.

Watch Video Solution

2.6A

1.6cm

https://dl.doubtnut.com/l/_kcOtjbTdobCu
https://dl.doubtnut.com/l/_RAfSxtvYHaKh
https://dl.doubtnut.com/l/_IiWht1O0nxGt


38. A certain particle carries  of static electric charge.

Calculate the number of electrons present in it.

Watch Video Solution

2.5 × 10− 16C

39. In Milikan's experiment, static electrons charge on the oil drops has

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

drop is , calculate the number of electrons present on

it.

Watch Video Solution

−1.282 × 10− 18C

40. In Rutherford's experiment, generally the thin foil of heavy atoms,

such as gold, platinum, etc. have been used to be bombarded by the -

particles. If the thin foil of light atoms such as aluminium atc. Is used,

what difference would be observed form the above results?

Watch Video Solution

α

https://dl.doubtnut.com/l/_RSnfk3RFIyQH
https://dl.doubtnut.com/l/_yFbrxlWW3pss
https://dl.doubtnut.com/l/_RhQOQ00jX7Ek


41. symbols  can be writtem whereas symbols 

 ar not acceptable. Answer briefly.

Watch Video Solution

.79
35 Br and 79Br

.35
79 Br and 35Br

42. An element with mass number  contains  more neutrons as

compared to protons. Assign the atomic symbol.

Watch Video Solution

81 31.7 %

43. Species X with mass number 37 contains 11.1 % more neutrons as

compared to electrons , then what is the incorrect representation of

element x?

Watch Video Solution

https://dl.doubtnut.com/l/_Jtlr9JNaYdu9
https://dl.doubtnut.com/l/_EioopkDdDyZT
https://dl.doubtnut.com/l/_hboLEmMQbqCx


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

 more neutrons then electrons. Assign the symbol to this ion.

Watch Video Solution

56 3

30.4 %

45. Arrange the following type of radiations in increasing order of

frequency: (a) radiation from microwave oven (b) amber light from traffic

signal (c). radiation from FM radio (d) cosmic rays from outer space and

(e) X-rays

Watch Video Solution

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

number of photons emitted per second is , calculate the power

of this laser.

Watch Video Solution

5.6 × 1024

https://dl.doubtnut.com/l/_CUJnfhd381Qg
https://dl.doubtnut.com/l/_xHBd0a39FHae
https://dl.doubtnut.com/l/_34923YeozEDB
https://dl.doubtnut.com/l/_8Aa5ugoadLfZ


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

, calculate 

a. The frequency of emission, 

b. The distance travelled by this radiation in  

c. The energy of quantum and 

d. The number of quanta present if it produces  of energy.

Watch Video Solution

616nm

30s

2J

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 , calculate the number of

photons received by the detector.

Watch Video Solution

3.15 × 10− 18J 600nm

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

using pulsed radiation source of duration nearly in the nano second

https://dl.doubtnut.com/l/_8Aa5ugoadLfZ
https://dl.doubtnut.com/l/_NZSeM2ZwwarM
https://dl.doubtnut.com/l/_DETDaCHRw9KR


range. If the radiation source has the duration of  ns and the number of

photons emitted during the pulse is , calculate the energy of

the source.

Watch Video Solution

2

2.5 × 1015

50. The longest wavelength doublet absorption is observed at  and

. Caiculate the frequency of each transition and energy

difference between two excited states.

Watch Video Solution

589

589.6nm

51. The work function for caesium atom is . Calculate (a) the

threshold wavelength and (b) the threshold frequency of the radiation. If

the caesium element is irradiated with a wavelength , calculate the

kinetic energy and the velocity of the ejected photoelectron.

Watch Video Solution

1.9eV

500nm

https://dl.doubtnut.com/l/_DETDaCHRw9KR
https://dl.doubtnut.com/l/_Q6eBCOuu3okd
https://dl.doubtnut.com/l/_Eq6gLSmx2F0y
https://dl.doubtnut.com/l/_g9HyfG4XasOo


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

different wavelengths. Calculate (a) threshold wavelength and (b) Planck's

constant. 

Watch Video Solution

λ(nm) 500 450 400

v × 10− 5(cms− 1) 2.55 4.35 5.20

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

photoelectric effect exeriment can be stopped by applying the voltage of

 when the radiation  is used. Calculate the work function

for silver metal.

Watch Video Solution

0.35V 256.7nm

54. If the photon of the wavelength  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

150pm

1.5 × 107ms− 1

https://dl.doubtnut.com/l/_g9HyfG4XasOo
https://dl.doubtnut.com/l/_6RuoY4LMatku
https://dl.doubtnut.com/l/_jDorb6hU8WZf


55. Emission transitions in the Paschen series end at orbit  and

start from orbit n and can be represented as

 . Calculate the value of n if the

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

Watch Video Solution

n = 3

v = 3.29 × 1015(Hz)[1/32 − 1/n2]

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

the orbit having radius  ends at . Name the series to

which this transition belongs and the region of the spectrum.

Watch Video Solution

1.3225nm 211.6pm

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

of electron microscope often used for the highly magnified images of

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

https://dl.doubtnut.com/l/_jDorb6hU8WZf
https://dl.doubtnut.com/l/_Engvgd96rI8I
https://dl.doubtnut.com/l/_dfDGtRraHGxX
https://dl.doubtnut.com/l/_FhsRF62dWbrh


electron in this microcope is . Calculate de Broglie

wavelength associated with this electron.

Watch Video Solution

1.6 × 106ms− 1

58. Similar to electron diffraction, neutron diffraction microscope is also

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

wavelength used here is , calculate the characteristic velocity

associated with the neutron.

Watch Video Solution

800pm

59. If the velocity of the electron in Bohr's first orbit is ,

calculate the de Broglie wavelength associated with it.

Watch Video Solution

2.19 × 106ms− 1

https://dl.doubtnut.com/l/_FhsRF62dWbrh
https://dl.doubtnut.com/l/_SVwGYwvJ6Mo4
https://dl.doubtnut.com/l/_LjWgaQ94yhd8


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

of  is . If the hockey ball of mass  is moving

with this velocity, calculate the wavelength associated with this velocity.

Watch Video Solution

1000V 4.37 × 105ms− 1 0.1kg

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

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

suppose the momentum of the electron is 

 


is there any problem in defining this value.

Watch Video Solution

±0.02nm

h

4π × 0.05nm

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

in order of increasing energies. If any of these combination(s) has/have

the same energy lists: 

 
1. n = 4, l = 2, mi = − 2, ms = − 1/2

https://dl.doubtnut.com/l/_aPjLvZtWCTBl
https://dl.doubtnut.com/l/_wTKFUjMR7gnZ
https://dl.doubtnut.com/l/_huOoLymgMvGl


 


3.  


4.  


5.  


Watch Video Solution

2. n = 3, l = 2, ml = 1, ms = + 1/2

n = 4, l = 2, ml = − 2, ms = − 1/2

n = 3, l = 2, mi = − 1, ms = + 1/2

n = 3, l = 1, ml = − 1, ms = + 1/2

n = 4, l = 1, ml = 0, ms = + 1/2

63. The bromine atom possesses  electrons. It contains six electrons in

 orbitals, six electrons in  orbitals and five electrons in  orbitals.

Which of these electrons experience the lower effective nuclear charge?

Watch Video Solution

3s

2p 3p 4p

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

larger effective nuclear charge? 

a. , b. , c. 

Watch Video Solution

2s and 3s 4d and 4f 3d and 3p

https://dl.doubtnut.com/l/_huOoLymgMvGl
https://dl.doubtnut.com/l/_W4LFSmgIX3WE
https://dl.doubtnut.com/l/_GWxEfJOa7R9Q


65. The unpaired electrons in  and  are present in  orbital. Which

electrons will experience more effective nuclear charge from the nucleus?

Watch Video Solution

Al Si 3p

66. Indicate the number of unpaired electrons in: 

a. , 


d. 

Watch Video Solution

P , b. Si, c. Cr

Fe, e. Kr

67. (a) How many sub-shells are associated wit n = 4 ? (b) How many

electrons will be present in the sub-shell having  value of  for 

 ?

Watch Video Solution

ms 1/2

n = 4

https://dl.doubtnut.com/l/_GWxEfJOa7R9Q
https://dl.doubtnut.com/l/_nJam2j6bkw4V
https://dl.doubtnut.com/l/_052mjm5RXFLX
https://dl.doubtnut.com/l/_6A4gAz2KPSCd


Ncert Exemplar Problems Multiple Choice Questions Type I

1. Which of the following conclusions could not be derived from

Rutherford's -particle scattering experiment?

A. Most of the space in the the atoms is empty

B. The radius of the atoms is about  m while that of nucleus is

 m.

C. Electrons move in a circular path of fixed energy called orbits.

D. Electrons and the nucleus are held together by electrostatic forces

of attraction.

Answer: C

Watch Video Solution

α

10− 10

10− 15

2. Which of the following options dose not represent electronic ground

state of an atom ?

https://dl.doubtnut.com/l/_pgj3oQeScT11
https://dl.doubtnut.com/l/_Mza9wxEHKkIs


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1s22s22p63p63d84s2

1s22s22p63p63d94s2

1s22s22p63p63d104s2

1s22s22p63p63d54s2

3. The probabilty density plotes of 1s and 2s Orbitals are given in Fig. 1 : 

The density of dots in a region represents the probabilty density of

finding electrons in the region. 

on the basis of above digram which of the following statements is

incorrect?

A. 1s and 2s orbitals are sphericlal in shape .

B. The probabilty of finding the electron is maximum near the nucleus.

https://dl.doubtnut.com/l/_Mza9wxEHKkIs
https://dl.doubtnut.com/l/_1RKAgHImLXBH


C. The probabiltyof finding the electron at a given distance is equal in

all direction is equal in all directions .

D. The probabilty density of electrons for 2s orbital decreases

uniformly as distance frome the nucleus increases .

Answer: D

View Text Solution

4. Which of the following statement is not correct about the

characterstics of cathode rays

A. They start from the cathode and move towards the anode.

B. They travel in straight line in the absence of an external electrical or

magnetic field.

C. Characteristics of cathode rays do not depend upon the material of

electrodes in cathode ray tube.

https://dl.doubtnut.com/l/_1RKAgHImLXBH
https://dl.doubtnut.com/l/_6oyR1CQc8zRc


D. Characteristics of cathode rays depends upon the nature of gas

present in the cathode ray tube.

Answer: D

Watch Video Solution

5. Which of the following statements about the electron is incorrect?

A. It is a negatively charged particle

B. The mass of electron is equal to the mass of neutron

C. It is a basic constituent of all atoms

D. It is a constituent of cathode rays

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_6oyR1CQc8zRc
https://dl.doubtnut.com/l/_yk5PGOZMrK8e


6. Which of the following properties of atom could be explained correctly

by Thomson model of atom?

A. Overall neutrality of atom

B. Spectra of hydrogen atom

C. Position of electrons, protons and neutrons in atom.

D. Stability of atom.

Answer: A

Watch Video Solution

7. Two atoms are said to be isobars is

A. they have same atomic number but different mass number

B. they have same number of electrons but different number of

neutrons

https://dl.doubtnut.com/l/_HVHoF2ZT9BKz
https://dl.doubtnut.com/l/_4hnazf3UhalQ


C. they have same number of neutrons but different number of

electrons.

D. sum of the number of protons and neutrons is same but the

number of protons is different.

Answer: D

Watch Video Solution

8. The number of radial nodes for 3p orbital is......

A. 3

B. 4

C. 2

D. 1

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_4hnazf3UhalQ
https://dl.doubtnut.com/l/_Ci2MoXlMZhBS


9. Number of angular nodes for 4d orbtial is.........

A. 4

B. 3

C. 2

D. 1

Answer: C

Watch Video Solution

10. Which of the following is responsible to rule out the existence of

definite paths or trajectories of electrons?

A. Pauli exclusion principle

B. Heisenberg's uncertainty principle

C. Hund's rule of maximum multiplicity

https://dl.doubtnut.com/l/_Ci2MoXlMZhBS
https://dl.doubtnut.com/l/_7XaidkJExAmI
https://dl.doubtnut.com/l/_622JgDiFZtUS


D. Aufbau principle

Answer: B

Watch Video Solution

11. Total number of orbitals associated with thrid shell will be.....

A. 2

B. 9

C. 4

D. 3

Answer: C

Watch Video Solution

12. Orbital angular momentum depends on .........

https://dl.doubtnut.com/l/_622JgDiFZtUS
https://dl.doubtnut.com/l/_3Tch6EcNxCe8
https://dl.doubtnut.com/l/_F0yVtEBYfKwO


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

l

n and l

n and m

m and s

13. Chlorine exists in two isotopic forms  and Cl-35 but its atomic

mass is 35.5. this indicates the ratio of Cl-37 and Cl-35 is approximately

A. 

B. 

C. 

D. 

Answer: C

Cl − 37

1: 2

1: 1

1: 3

3: 1

https://dl.doubtnut.com/l/_F0yVtEBYfKwO
https://dl.doubtnut.com/l/_9zZQBUbYKNhv


Watch Video Solution

14. The pair of ions having same electronic configuration is__________.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Cr3 + , Fe3 +

Fe3 + , Mn2 +

Fe3 + , Co3 +

Sc3 + , Cr3 +

15. For the electrons of oxygen atom, which of the following statement is

correct ?

A.  for an electron in a  orbital is the same as  for an electron

in a  orbital.

Zeff 2s Zeff

2p

https://dl.doubtnut.com/l/_9zZQBUbYKNhv
https://dl.doubtnut.com/l/_lFjbhd0qpB1k
https://dl.doubtnut.com/l/_9o3xcz67ablH


B. An electron in the  orbital has the same energy as an electron in

the  orbital

C.  for an electron in  orbital is the same as  for an electron

in a  orbital.

D. The two electrons present in the 2s orbital have spin quantum

numbers  but of opposite sign.

Answer: D

Watch Video Solution

2s

2p

Zeff 1s Zeff

2s

ms

16. If travelling at same speeds, which of the following mater waves have

the shortest wavelength?

A. Electron

B. Alpha particle 

C. Neutron

(He2 + )

https://dl.doubtnut.com/l/_9o3xcz67ablH
https://dl.doubtnut.com/l/_7unU5mNYkqlP


Ncert Exemplar Problems Multiple Choice Questions Type Ii

D. Proton

Answer: B

Watch Video Solution

1. Identify the paris which are not of isotopes?

A. 

B. 

C. 

D. 

Answer: C::D

Watch Video Solution

12
6 X, 13

6 Y

35
17X, 87

17Y

14
6 X, 14

7 Y

8
4X, 8

5Y

https://dl.doubtnut.com/l/_7unU5mNYkqlP
https://dl.doubtnut.com/l/_WO2RVC6QqEQP
https://dl.doubtnut.com/l/_MIVCT2ti6Fth


2. Out of the folowing paris of electorns, identify the pairs of electrons

present in degenrate orbitals.

A. (i)  


(ii) 

B. (i)  


(ii) 

C. (i)  


(ii) 

D. (i)  


(ii) 

Answer: A::D

Watch Video Solution

n = 3, l = 2, ml = − 2, ms = −
1

2

n = 3, l = 2, ml = − 1, ms = −
1

2

n = 3, l = 1, ml = 1, ms = +
1

2

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

2

n = 4, l = 1, ml = 1, ms = +
1

2

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

2

n = 3, l = 2, ml = + 2, ms = −
1

2

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

2

https://dl.doubtnut.com/l/_MIVCT2ti6Fth


3. Which of the following sets of quantum numbers are correct? 

n l m n l m

A. 

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

n l ml

1 1 2

n l ml

2 1 +1

n l ml

3 2 −2

n l ml

3 4 −2

4. In which of the following pairs, the ions are iso-electronic ?

A. 

B. 

C. 

D. 

Na+ , Mg2 +

Al3 + , O−

Na+ , O2 −

N 3 − , Cl−

https://dl.doubtnut.com/l/_oT07O1WmCJxr
https://dl.doubtnut.com/l/_Udj9M8SkMgMy


Answer: A::C

Watch Video Solution

5. Which of the following statements concerning the quantum numbers

are correct?

A. Angular quantum number determines the three dimensional shape

of the orbital.

B. The principal quantum number determines the orientation and

energy of the orbital.

C. Magnetic quantum number determines the size of the orbital.

D. Spin quantum number of an electron determines the orientation of

the spin of electron relative to the chosen axis.

Answer: A::D

Watch Video Solution

https://dl.doubtnut.com/l/_Udj9M8SkMgMy
https://dl.doubtnut.com/l/_7dfyHQEmXUGw


Ncert Exemplar Problems Short Answer Questions

1. Arrange s,p and d subshells of a shell in the increasing order of

effective nuclear charge  experienced by the electron present in

them.

Watch Video Solution

(Zeff)

2. Show the distribution of electrons in oxygen atom (atomic number 8)

using orbital diagram.

Watch Video Solution

3. Nickel atom can lose two electrons to form  ion. The atomic

number of nickel is 28. From which orbital will nickel lose two electrons?

Watch Video Solution

Ni2 +

https://dl.doubtnut.com/l/_6LbAkx2xeK54
https://dl.doubtnut.com/l/_Ac8S91fQghHu
https://dl.doubtnut.com/l/_Shr4Q4JdBFlB


4. Which of the following orbitals are degernate? 

Watch Video Solution

3dxy, 4dxy, 3dz2 , 3dyz , 4dyz , 4d
z2

5. Calculate the total number of angular nodes and radical nodes present

in 3p orbital.

Watch Video Solution

6. The arrangement of orbitals on the basis of energy is based upon their

(n+l) value. Lower the value of (n+l), lower is the energy . For orbitals

having same values of (n+l). The orbital with lower value of n will have

lower energy. 

I. Based upon the above information arrange the following orbitals in the

increasing order of energy. 

(a) 1s,2s,3s,2p (b) 4s,3s,3p,4d 

(c) 25p,4d,5d,4f,6s (d) 5f,6d,7s,7p 

https://dl.doubtnut.com/l/_O4FJIx7cbYjo
https://dl.doubtnut.com/l/_4AMvzWizoBOm
https://dl.doubtnut.com/l/_rZxkxfIfbCcL


II. Based upon the above information Solve the question. give below. 

(a) which of the following orbitals has the lowest energy 

 


(b) which of the following orbitals has the higher energy? 

Watch Video Solution

4d, 4f, 5s, 5p

5p, 5d, 5f, 6s, 6p

7. Which of the following will not show deflection from the path on

passing through an electric field? 

Proton,cathode rays, electron,neutron.

Watch Video Solution

8. An atom having mass number 13 has 7 neutrons. What is the atomic

number of the atom.

Watch Video Solution

https://dl.doubtnut.com/l/_rZxkxfIfbCcL
https://dl.doubtnut.com/l/_GCEnadytba51
https://dl.doubtnut.com/l/_gv88WmQzMGfn
https://dl.doubtnut.com/l/_9tgLrEAiPlsz


9. Wavelength of different ra diations are given below. 

 (A)  (B) =300  (C)  (D)=  

Arrange these radiations in the increasing order of their energies.

Watch Video Solution

λ = 300nmλ μmλ = 3nmλ 30
∘
A

10. The electronic configuration of valence shell of Cu is  and not 

. How is this configuration explained?

Watch Video Solution

3d104s1

3d94s2

11. The Balmer series in the hydrogen spectrum corresponds to the

transition from  to ........ This series lies in the visible

region. Calculate the wave number of line associated with the transition

in Balmer series when the electron moves to n=4 orbit. 

Watch Video Solution

n1 = 2 n2 = 3, 4

(RH = 109677cm− 1)

https://dl.doubtnut.com/l/_9tgLrEAiPlsz
https://dl.doubtnut.com/l/_mP5Yqm35EWQZ
https://dl.doubtnut.com/l/_xEp9RFg5Vnqj
https://dl.doubtnut.com/l/_idRPGb6Rz51E


12. According to de-Brogile, matter should exhibit dual behaviour, that is

both particle and wave like properties. However, a cricket ball of mass 100

g does not move like a wave when it is thrown by a b owler at a speed of

100km/h. calculate the wavelength of the ball and explain why it does not

show wave nature.

Watch Video Solution

13. What is the experimental evidence in support of the diea that

electronic energies in an atom are quantized?

Watch Video Solution

14. Out of electron and proton which one will have, a higher velocity to

produce matter waves of the same wavelength ? Explain it.

Watch Video Solution

https://dl.doubtnut.com/l/_idRPGb6Rz51E
https://dl.doubtnut.com/l/_xEBIU7uSXF89
https://dl.doubtnut.com/l/_Cewd8ml72Pyt
https://dl.doubtnut.com/l/_JX5V5vzUtZVc


15. A hypothetical electromagnetic wave is shown in Fig .1. Find out the

wavelength of the radiation. 

View Text Solution

16. Chlorophyll present in green leaves of plants absorbs light at

. Calculate the wavelength of radiation in nanometer.

Which part of the electromagnetic spectrum does it belong to?

Watch Video Solution

4.620 × 1014Hz

17. What is the difference between the terms orbit and orbital?

Watch Video Solution

18. Table-tennis ball has mass 10g and s peed of 90m/s. if speed can be

meausred within an accuracy of 4%. What will be the uncertainly in speed

https://dl.doubtnut.com/l/_JX5V5vzUtZVc
https://dl.doubtnut.com/l/_RLAoRQfwbeTu
https://dl.doubtnut.com/l/_w1p4MsXdlrvC
https://dl.doubtnut.com/l/_9XBBCFvOgDty


Ncert Exemplar Problems Matching Type Questions

and position?

Watch Video Solution

19. The effect of uncertainty principle is significant only for motion of

microscopic particles and is negligible for the macroscopic particles.

Justify the statement with the help of a suitable example.

Watch Video Solution

20. Hydrogen atom has only one electron, So, mutual repulsion between

electrons is absent. However, in multielectron atoms mutual repulsion

between the electrons is significant. How does this affect the energy of an

electron in the orbitals of the same prinicipal quantum number in

multielectron atoms?

Watch Video Solution

https://dl.doubtnut.com/l/_9XBBCFvOgDty
https://dl.doubtnut.com/l/_j4cX3hs7aVZq
https://dl.doubtnut.com/l/_tPvH46sFggqw


Ncert Exemplar Problems Assertion And Reason Type Questions

1. Match the following : 

View Text Solution

2. Match the following : 

View Text Solution

3. Match species given in column I with the electronic configuration given

in Column II. 

View Text Solution

https://dl.doubtnut.com/l/_j3s77vlB7Ql5
https://dl.doubtnut.com/l/_EhPfHlgVAIaZ
https://dl.doubtnut.com/l/_vuRFTfjSSm8N


1. Assertion(A): All isotopes of a given element show the same type of

chemical behaviour. 

Reason(R) The chemical properties of an atom are controlled by the

numb er of electron s in the atom.

A. Both A and R are true and R is the correct explanation of A.

B. Both A and R are true but R is not the correct explanation of A.

C. A is true but R is false

D. Both A and R are false.

Answer: A

Watch Video Solution

2. Assertion(A) Black body is an ideal body that emits and absorbs

radiations of all frequencies. 

Reason(R) The frequency of radiation emitted by a body goes from a

lower frequency to higher frequency with an increase in temperature.

https://dl.doubtnut.com/l/_LAIacFtOZnG2
https://dl.doubtnut.com/l/_CMCiSs7q1XtD


A. Both A and R are true and R is the correct explanation of A.

B. Both A and R are true but R is not the correct explanation of A.

C. A is true but R is false

D. Both A and R are false.

Answer: B

Watch Video Solution

3. Assertion (A) It is impossible to determine the exact position and exact

momentum of an electron simultaneously. 

Reason (R) The path of an electron in an atom is clearly defined.

A. Both A and R are true and R is the correct explanation of A.

B. Both A and R are true but R is not the correct explanation of A.

C. A is true but R is false

D. Both A and R are false.

https://dl.doubtnut.com/l/_CMCiSs7q1XtD
https://dl.doubtnut.com/l/_imyxLTesxLVw


Ncert Exemplar Problems Long Answer Questions

Answer: C

Watch Video Solution

1. What is photoelectric effect ? State the result of photoelectric effect

experiment that could not be explained on the basis of laws of classical

physics. Explain this effect on the basis of quantum theory of

electromagnetic radiations.

Watch Video Solution

2. Thershold frequency,  is the minimum frequency which a photon

must possess to eject an electron from a metal. It is different for different

metals. When a photon of frequency  was allowed to hit a

metal surface, an electron having  of kinetic energy was

v0

1.0 × 1015s− 1

1.988x10− 19J

https://dl.doubtnut.com/l/_imyxLTesxLVw
https://dl.doubtnut.com/l/_eJeA0fzoAXki
https://dl.doubtnut.com/l/_EI28JhMsiSPD


emitted. Calculated the threshold frequency of this metal. 

equal to 600nm hits the metal surface.

Watch Video Solution

3. When an electric discharge is passed through hydrogen gas, the

hydrogen molecules dissociate to produce excited to produce excited

hydrogen atoms. These excited atoms emit electromagnetic radiation of

discrete frequencies which can be given by the general formula 

 


What points of Bohr's model of an atom can be used to arrive at this

formula? Based on these points derive the above formula giving

description of each step and each term.

Watch Video Solution

→
v = 109677[ − ]

1

n2
i

1

n2
f

4. Calculate the energy and frequency of the radiation emitted when an

electron jumps from n=3 to n=2 ina hydrogen atom.

https://dl.doubtnut.com/l/_EI28JhMsiSPD
https://dl.doubtnut.com/l/_iEXIHKBZyskC
https://dl.doubtnut.com/l/_LdMg8W4ynbyB


Revision Exercises Objective Very Short Answer Questions

Watch Video Solution

5. Why was a change in the Bohr Model of atom required? Due to which

important development concept of movement of an electron in an orbit

was replaced by the concept of probabiltiy of finding electron in an

orbital?what is the name given to the changed model of atom?

Watch Video Solution

1. Calculate the enegry of an electron in the second Bohr orbit of an 

atom.

Watch Video Solution

H

2. Bohr's model enables us to derive the energy of an electron revolving

in nth orbit. For H-atom and hydrogen like species : 

https://dl.doubtnut.com/l/_LdMg8W4ynbyB
https://dl.doubtnut.com/l/_j6D2m4Gc0w7N
https://dl.doubtnut.com/l/_V7wt21iTIPPO
https://dl.doubtnut.com/l/_RJPVJqabGadE


 


or  


This helps to calculate the radius of an orbit, 

 


Bohr's model also explains the occurrence of different spectral lines. The

wavelengths of difference line can be given as : 

 


. 


Which series of hydrogen spectrum lies in the visible region ?

Watch Video Solution

En =
2π2me4Z2

n2h2

= − eV atom − 1 = Jatom − 113.6Z2

n2

21.8 × 10− 19Z2

n2

rn = Å
0.529n2

Z

= v̄(incm− 1) = R( − )
1

λ

1

n2
1

1

n2
2

R = 109678cm− 1 and n2 > n1

3. Bohr's model enables us to derive the energy of an electron revolving

in nth orbit. For H-atom and hydrogen like species : 

 


or  


This helps to calculate the radius of an orbit, 

 


En =
2π2me4Z2

n2h2

= − eV atom − 1 = Jatom − 113.6Z2

n2

21.8 × 10− 19Z2

n2

rn = Å
0.529n2

Z

https://dl.doubtnut.com/l/_RJPVJqabGadE
https://dl.doubtnut.com/l/_g0kUJjUKOJSV


Bohr's model also explains the occurrence of different spectral lines. The

wavelengths of difference line can be given as : 

 


. 


What is the ratio of radius of 4th orbit of hydrogen and 3rd orbit of 

ion ?

Watch Video Solution

= v̄(incm− 1) = R( − )
1

λ

1

n2
1

1

n2
2

R = 109678cm− 1 and n2 > n1

Li2 +

4. Bohr's model enables us to derive the energy of an electron revolving

in nth orbit. For H-atom and hydrogen like species : 

 


or  


This helps to calculate the radius of an orbit, 

 


Bohr's model also explains the occurrence of different spectral lines. The

wavelengths of difference line can be given as : 

 


En =
2π2me4Z2

n2h2

= − eV atom − 1 = Jatom − 113.6Z2

n2

21.8 × 10− 19Z2

n2

rn = Å
0.529n2

Z

= v̄(incm− 1) = R( − )
1

λ

1

n2
1

1

n2
2

https://dl.doubtnut.com/l/_g0kUJjUKOJSV
https://dl.doubtnut.com/l/_5yLOYvwI54j0


. 


Which transition between Bohr's orbits corresponds to third line in

Lyman series?

Watch Video Solution

R = 109678cm− 1 and n2 > n1

5. Bohr's model enables us to derive the energy of an electron revolving

in nth orbit. For H-atom and hydrogen like species : 

 


or  


This helps to calculate the radius of an orbit, 

 


Bohr's model also explains the occurrence of different spectral lines. The

wavelengths of difference line can be given as : 

 


. 


What is the experimental evidence in support of the fact that electronic

energies in an atom are quantized ?

En =
2π2me4Z2

n2h2

= − eV atom − 1 = Jatom − 113.6Z2

n2

21.8 × 10− 19Z2

n2

rn = Å
0.529n2

Z

= v̄(incm− 1) = R( − )
1

λ

1

n2
1

1

n2
2

R = 109678cm− 1 and n2 > n1

https://dl.doubtnut.com/l/_5yLOYvwI54j0
https://dl.doubtnut.com/l/_MY8troOcR1OI


Watch Video Solution

6. The electron are distributed around the nucleus in various energy

levels shells, subshells and orbitals. A set of quantum numbers

completely describe the position and total energy of electron in an atom.

The various permitted values of quantum numbers are : 

principal,  


azimuthal ,  


magnetic,  


spin, . 


Is the following set of quantum numbers possible or not ? 

.

Watch Video Solution

n = 1, 2, 3, 4......

l = 0, 1, 2, .... (n − 1)

ml = − l.... .0.... . + l

ms = + 1/2 and − 1/2

n = 3, l = 2, m = 0, s = − 1/2

7. The electron are distributed around the nucleus in various energy

levels shells, subshells and orbitals. A set of quantum numbers

completely describe the position and total energy of electron in an atom.

https://dl.doubtnut.com/l/_MY8troOcR1OI
https://dl.doubtnut.com/l/_CiHrAuQslLGS
https://dl.doubtnut.com/l/_ODy6Q8nuF1nk


The various permitted values of quantum numbers are : 

principal,  


azimuthal ,  


magnetic,  


spin, . 


What is the value of n that allows g subshell?

Watch Video Solution

n = 1, 2, 3, 4......

l = 0, 1, 2, .... (n − 1)

ml = − l.... .0.... . + l

ms = + 1/2 and − 1/2

8. The electron are distributed around the nucleus in various energy

levels shells, subshells and orbitals. A set of quantum numbers

completely describe the position and total energy of electron in an atom.

The various permitted values of quantum numbers are : 

principal,  


azimuthal ,  


magnetic,  


spin, . 


How many orbital (of all kind) are possible for n = 3 energy level?

Watch Video Solution

n = 1, 2, 3, 4......

l = 0, 1, 2, .... (n − 1)

ml = − l.... .0.... . + l

ms = + 1/2 and − 1/2

https://dl.doubtnut.com/l/_ODy6Q8nuF1nk
https://dl.doubtnut.com/l/_QR855GQHHSOr


9. The electron are distributed around the nucleus in various energy

levels shells, subshells and orbitals. A set of quantum numbers

completely describe the position and total energy of electron in an atom.

The various permitted values of quantum numbers are : 

principal,  


azimuthal ,  


magnetic,  


spin, . 


What is the difference in angular momentum of an electron present in 2p

and 3p orbital?

Watch Video Solution

n = 1, 2, 3, 4......

l = 0, 1, 2, .... (n − 1)

ml = − l.... .0.... . + l

ms = + 1/2 and − 1/2

10. The electron are distributed around the nucleus in various energy

levels shells, subshells and orbitals. A set of quantum numbers

completely describe the position and total energy of electron in an atom.

The various permitted values of quantum numbers are : 

https://dl.doubtnut.com/l/_QR855GQHHSOr
https://dl.doubtnut.com/l/_sqiUxyart4uN
https://dl.doubtnut.com/l/_Zpi8TMekRNpx


principal,  


azimuthal ,  


magnetic,  


spin, . 


How many electrons are possible in all sub-shells with  ?

Watch Video Solution

n = 1, 2, 3, 4......

l = 0, 1, 2, .... (n − 1)

ml = − l.... .0.... . + l

ms = + 1/2 and − 1/2

n + l = 4

11. The shapes of orbital may be represented by boundary surface

diagrams. These boundary surface diagram give the most probable

regions. S-orbitals are non-directional while p-, d- and f-orbitals have

different orientations given by  values. These boundary surfaces also

have sperical nodes or radial nodes and nodal planes which depend upon

the values of n and l. 

How many orbitals are possible for l = 2 subshell ?

Watch Video Solution

ml

https://dl.doubtnut.com/l/_Zpi8TMekRNpx
https://dl.doubtnut.com/l/_3u62yhHman2G


12. The shapes of orbital may be represented by boundary surface

diagrams. These boundary surface diagram give the most probable

regions. S-orbitals are non-directional while p-, d- and f-orbitals have

different orientations given by  values. These boundary surfaces also

have sperical nodes or radial nodes and nodal planes which depend upon

the values of n and l. 

How many spherical nodes are present in 3p - orbital?

Watch Video Solution

ml

13. The shapes of orbital may be represented by boundary surface

diagrams. These boundary surface diagram give the most probable

regions. S-orbitals are non-directional while p-, d- and f-orbitals have

different orientations given by  values. These boundary surfaces also

have sperical nodes or radial nodes and nodal planes which depend upon

the values of n and l. 

How do 3s and 4s orbitals differ in terms of nodes present in these ?

Watch Video Solution

ml

https://dl.doubtnut.com/l/_EYiUzvsv7Fvm
https://dl.doubtnut.com/l/_02FNhhJtz65a


14. The shapes of orbital may be represented by boundary surface

diagrams. These boundary surface diagram give the most probable

regions. S-orbitals are non-directional while p-, d- and f-orbitals have

different orientations given by  values. These boundary surfaces also

have sperical nodes or radial nodes and nodal planes which depend upon

the values of n and l. 

Does  orbital has zero electron density in xy plane ?

Watch Video Solution

ml

d2
z

15. The shapes of orbital may be represented by boundary surface

diagrams. These boundary surface diagram give the most probable

regions. S-orbitals are non-directional while p-, d- and f-orbitals have

different orientations given by  values. These boundary surfaces also

have sperical nodes or radial nodes and nodal planes which depend upon

the values of n and l. 

How many angular nodes are present in  orbital?

ml

3dyz

https://dl.doubtnut.com/l/_02FNhhJtz65a
https://dl.doubtnut.com/l/_k8sG7g0JsnWB
https://dl.doubtnut.com/l/_Ce5vQ6exlnf6


Revision Exercises True Or False Questions

Watch Video Solution

1. Predict which of the following statements are true or false. 

2s orbital has one node.

Watch Video Solution

2. Predict which of the following statements are true or false. 

Phosphorus (Z = 15) has three unpaired electrons.

Watch Video Solution

3. Write electronic configuration of  and  ions. Which of these

has more number of unpaired electrons? Atomic no. of  is .

Watch Video Solution

Fe2 + Fe3 +

Fe 26

https://dl.doubtnut.com/l/_Ce5vQ6exlnf6
https://dl.doubtnut.com/l/_OKE8gR22WiJz
https://dl.doubtnut.com/l/_eVr6FhOmgHOG
https://dl.doubtnut.com/l/_cz8lOYZhh94K


4. How many nodes are there in 5f orbitals?

Watch Video Solution

5. Predict which of the following statements are true or false. 

It takes less energy to ionize (or remove) an electron from first excited

state than the ground state of H-atom.

Watch Video Solution

6. Predict which of the following statements are true or false. 

Paschen, Brackett and Pfund series fall in infra red region.

Watch Video Solution

7. The phenomenon of splitting of spectral lines under the influence of

the electric field is known as

https://dl.doubtnut.com/l/_cz8lOYZhh94K
https://dl.doubtnut.com/l/_Lb5a61sk8n36
https://dl.doubtnut.com/l/_Rn0DZl43htgS
https://dl.doubtnut.com/l/_YOfufNjyDzhE
https://dl.doubtnut.com/l/_aT1ofQbOihRD


Watch Video Solution

8. Electronic energy is a negative energy because

Watch Video Solution

9. Predict which of the following statements are true or false. 

 represents probability density .

Watch Video Solution

Ψ 2

10. Predict which of the following statements are true or false. 

Heisenberg principle is applicable to microscopic objects.

Watch Video Solution

https://dl.doubtnut.com/l/_aT1ofQbOihRD
https://dl.doubtnut.com/l/_nWjE3FYHldnL
https://dl.doubtnut.com/l/_W6SjONnW8pYD
https://dl.doubtnut.com/l/_4pcokuJE3eaD


11. Predict which of the following statements are true or false. 

3s and 4p orbitals have same number of radial nodes.

Watch Video Solution

12. Predict which of the following statements are true or false. 

Angular momentum for 2p and 3p orbital is same.

Watch Video Solution

13. Copper (I) is diamagnetic while copper (II) is paramagnetic . Explain.

Watch Video Solution

14. Which quantum number is not related with Schrodinger equation :-

Watch Video Solution

https://dl.doubtnut.com/l/_lGZKjPcwPd2Q
https://dl.doubtnut.com/l/_izXm1vc1JxF7
https://dl.doubtnut.com/l/_nvhlffqNRXb0
https://dl.doubtnut.com/l/_586mVmYzkLTa
https://dl.doubtnut.com/l/_kLvASzv8244H


Revision Exercises Fill In The Blanks Questions

15. Predict which of the following statements are true or false. 

The de-Broglie wavelength associated with hydrogen atom is large than

that of deuterium atom if both are travelling at the same speed.

Watch Video Solution

1. Our of 5d, 2f, 3d, 5s , the subshell which does not make sense is

………………..

Watch Video Solution

2. What is the toal number of orbitals associated with the principal

quantum number  ? 


Hint  The total number of orbitals in a shell is given by formula  ?

Watch Video Solution

n = 3

: = n2

https://dl.doubtnut.com/l/_kLvASzv8244H
https://dl.doubtnut.com/l/_Dd0zX0ZFrLH1
https://dl.doubtnut.com/l/_J8K08sKtA6Qd


3. There are ……………….orbitals corresponding to l = 2.

Watch Video Solution

4. EXPERIMENTAL VERIFICATION OF THE DUAL NATURE OF ELECTRONS

Watch Video Solution

5. Which one of the series of hydrogen spectrum is in the visible region ?

Watch Video Solution

6. (a) Define Pauli Exclusion Principle . 

(b) Write the electronic configuration and the number of unpaired

electrons in ion.

Watch Video Solution

Fe2 +

https://dl.doubtnut.com/l/_8oyYDvIwm4GQ
https://dl.doubtnut.com/l/_az3SVw6XxvFi
https://dl.doubtnut.com/l/_TKJKvHd6yQ1l
https://dl.doubtnut.com/l/_71QPR7UxFha0
https://dl.doubtnut.com/l/_skIAY0RQ59UD


7. The limiting line of any spectral series in the hydrogen spectrum is the

line when  in the Rydberg's formula is ………….. .

Watch Video Solution

n2

8. The Lyman series of hydrogen spectrum lies in the region :

Watch Video Solution

9. Which quantum number defines the orientation of orbital in the space

around the nucleus?

Watch Video Solution

10. The quantum number which describes the subshells present in any

main shell is called ……………. .

Watch Video Solution

https://dl.doubtnut.com/l/_skIAY0RQ59UD
https://dl.doubtnut.com/l/_jDSBZW7REvvW
https://dl.doubtnut.com/l/_TiGmJfQ4Sqph
https://dl.doubtnut.com/l/_WUYmBNcPjQvF


Revision Exercises Assertion Reason Questions

1. Assertion (A) : Hydrogen has only one electron in its 1s orbital but it

produces several spectral lines. 

Reason (R) : There are many excited energy levels available in H atoms.

A. Assertion and reason both are correct statements and reason is

correct explanation for assertion.

B. Assertion and reason both are correct statements but reason is not

correct explanation for assertion.

C. Assertion is correct statement but reason is wrong statement.

D. Assertion is wrong statement but reason is correct statement.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_WUYmBNcPjQvF
https://dl.doubtnut.com/l/_QnXG21mPcGB8


2. Assertion : The  electron in potassium atom enters into 4s-orbital

than in 3d-orbital. 

and 

Reason :  rule is followed for determining the orbital of lowest

energy state.

A. Assertion and reason both are correct statements and reason is

correct explanation for assertion.

B. Assertion and reason both are correct statements but reason is not

correct explanation for assertion.

C. Assertion is correct statement but reason is wrong statement.

D. Assertion is wrong statement but reason is correct statement.

Answer: A

Watch Video Solution

19th

(n + l)

https://dl.doubtnut.com/l/_dNJlPjWAZ8M7


3. Assertion : The energy of an electron is mainly determined by principal

quantum number. 

Reason : The principal quantum number is the measure of the most

probable distance of finding the electron around the nucleus.

A. Assertion and reason both are correct statements and reason is

correct explanation for assertion.

B. Assertion and reason both are correct statements but reason is not

correct explanation for assertion.

C. Assertion is correct statement but reason is wrong statement.

D. Assertion is wrong statement but reason is correct statement.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_SoUmtg2Fl7UT


4. Assertion : For the outermost electron in Na atom, the orbital angular

momentum is zero. 

Reason : For 3s electron , l = 0 and orbital angular momentum is zero.

A. Assertion and reason both are correct statements and reason is

correct explanation for assertion.

B. Assertion and reason both are correct statements but reason is not

correct explanation for assertion.

C. Assertion is correct statement but reason is wrong statement.

D. Assertion is wrong statement but reason is correct statement.

Answer: A

Watch Video Solution

5. Assertion : The configuration of C cannot be  . 


Reason : According to Pauli exclusion principle an orbital can have

1s22s22p2
x

https://dl.doubtnut.com/l/_kcXacWDe3SV2
https://dl.doubtnut.com/l/_HWYi8RtzfzdQ


maximum of two electrons.

A. Assertion and reason both are correct statements and reason is

correct explanation for assertion.

B. Assertion and reason both are correct statements but reason is not

correct explanation for assertion.

C. Assertion is correct statement but reason is wrong statement.

D. Assertion is wrong statement but reason is correct statement.

Answer: B

Watch Video Solution

6. Assertion : 2s-orbital has one node. 

Reason : Number of nodes in an orbital is equal to  value.

A. Assertion and reason both are correct statements and reason is

correct explanation for assertion.

(n − l − 1)

https://dl.doubtnut.com/l/_HWYi8RtzfzdQ
https://dl.doubtnut.com/l/_DpPDuN0TCl6N


B. Assertion and reason both are correct statements but reason is not

correct explanation for assertion.

C. Assertion is correct statement but reason is wrong statement.

D. Assertion is wrong statement but reason is correct statement.

Answer: A

Watch Video Solution

7. Assertion : All microsopic bodies in motion have wave character. 

Reason : Microscopic bodies have very large mass.

A. Assertion and reason both are correct statements and reason is

correct explanation for assertion.

B. Assertion and reason both are correct statements but reason is not

correct explanation for assertion.

C. Assertion is correct statement but reason is wrong statement.

https://dl.doubtnut.com/l/_DpPDuN0TCl6N
https://dl.doubtnut.com/l/_CbZDRBYDtC9V


D. Assertion is wrong statement but reason is correct statement.

Answer: C

Watch Video Solution

8. Assertion :  ions and  ions are isoelectronic. 


Reason : Isoelectronic ions have same charge.

A. Assertion and reason both are correct statements and reason is

correct explanation for assertion.

B. Assertion and reason both are correct statements but reason is not

correct explanation for assertion.

C. Assertion is correct statement but reason is wrong statement.

D. Assertion is wrong statement but reason is correct statement.

Answer: C

Watch Video Solution

Cl− K +

https://dl.doubtnut.com/l/_CbZDRBYDtC9V
https://dl.doubtnut.com/l/_uYiHOKn3mWfv


9. Assertion (A) It is impossible to determine the exact position and exact

momentum of an electron simultaneously. 

Reason (R) The path of an electron in an atom is clearly defiened.

A. Assertion and reason both are correct statements and reason is

correct explanation for assertion.

B. Assertion and reason both are correct statements but reason is not

correct explanation for assertion.

C. Assertion is correct statement but reason is wrong statement.

D. Assertion is wrong statement but reason is correct statement.

Answer: C

Watch Video Solution

10. Statement-1: Photoelectric effect is easily pronounced by caesium

metal. 

https://dl.doubtnut.com/l/_uYiHOKn3mWfv
https://dl.doubtnut.com/l/_ebatIcAHeefh
https://dl.doubtnut.com/l/_OPkObZxCMTbC


Revision Exercises Very Short Answer Questions

Statement-2: Photoelectric effect is easily pronounced by the metals

having high ionization energy.

A. Assertion and reason both are correct statements and reason is

correct explanation for assertion.

B. Assertion and reason both are correct statements but reason is not

correct explanation for assertion.

C. Assertion is correct statement but reason is wrong statement.

D. Assertion is wrong statement but reason is correct statement.

Answer: C

Watch Video Solution

1. What is difference between a quantum and a photon?

Watch Video Solution

https://dl.doubtnut.com/l/_OPkObZxCMTbC
https://dl.doubtnut.com/l/_DtWAqmROCBOj


2. Can an electron have the quatum number values as

 ?

Watch Video Solution

n = 2, l = 2 and m = + 2

3. How many sub-levels are there in M shell ? What are their

designations?

Watch Video Solution

4. Give the sets of quantum number that describe an electron in a 

orbital

Watch Video Solution

3p

5. The electronic configuration of chromium (Z=24) is:

https://dl.doubtnut.com/l/_DtWAqmROCBOj
https://dl.doubtnut.com/l/_wrA59IPTmvDL
https://dl.doubtnut.com/l/_JjKk4mZ3dWnX
https://dl.doubtnut.com/l/_Y46k8UI9RQFB
https://dl.doubtnut.com/l/_a7aHZfv229Ht


Watch Video Solution

6. An atom of an element has 19 electrons. What is the total number of p-

electrons?

Watch Video Solution

7. What is the sequence of energies of 3s, 3p and 3d-orbitals in 

(i) a hydrogen atom, and 

(ii) a multielectron atom?

Watch Video Solution

8. According to which principle an orbital cannot have more than two

electrons?

Watch Video Solution

https://dl.doubtnut.com/l/_a7aHZfv229Ht
https://dl.doubtnut.com/l/_xo1d43aA62cL
https://dl.doubtnut.com/l/_yodTuWsm6dTQ
https://dl.doubtnut.com/l/_GvxmkwHoXbDf
https://dl.doubtnut.com/l/_TR430rUT9u3r


9. Describe the orbital with following quantum numbers: 

(i) n=3, l=2 

(ii) n=4, l=3

Watch Video Solution

10. If the principal quantum has a value of , what are the permitted

values of the quantum number ?

Watch Video Solution

3

l

11. What is the relation between the shapes of  orbitals?

Watch Video Solution

3dxy and 3dx2y2

12. How many electron are present in 3d orbitals in chromium (Z = 24) ?

Watch Video Solution

https://dl.doubtnut.com/l/_TR430rUT9u3r
https://dl.doubtnut.com/l/_417mHZJuanOK
https://dl.doubtnut.com/l/_sn8RPKhbUHMa
https://dl.doubtnut.com/l/_LBG7CdENusjr


13. If a quantum number  has value of 2, what are the permitted values of

quantum number  ?

Watch Video Solution

l

'm1'

14. The maximum number of electrons in s, p and d-subshell are

Watch Video Solution

15. Which energy levels do not have p-orbital ?

Watch Video Solution

16. What do you mean by saying that energy of electron is quantized?

Watch Video Solution

https://dl.doubtnut.com/l/_Oi2YdCQxCuHU
https://dl.doubtnut.com/l/_VI2jxVTHgYvU
https://dl.doubtnut.com/l/_H7UyM4JxEZLF
https://dl.doubtnut.com/l/_BwaxtcnUPD9t


17. Out of electron and proton which one will have, a higher velocity to

produce matter waves of the same wavelength ? Explain it.

Watch Video Solution

18. What is the toal number of orbitals associated with the principal

quantum number  ? 


Hint  The total number of orbitals in a shell is given by formula  ?

Watch Video Solution

n = 3

: = n2

19. Arrange the following in order of increasing energy for hydrogen atom

1s 2s 2p 3s 3p 3d 4s 4p

Watch Video Solution

20. How many electrons in calcium have l = 0 ?

https://dl.doubtnut.com/l/_tKWXZdWuESFM
https://dl.doubtnut.com/l/_ZE8xAaI3ruy9
https://dl.doubtnut.com/l/_iUde69xsXy8w
https://dl.doubtnut.com/l/_IyRvlL8liWrO


Revision Exercises Short Answer Questions

Watch Video Solution

21. What is Hund's rule of maximum multiplicity ? Explain by taking

example of nitrogen.

Watch Video Solution

22. (a) Define Pauli Exclusion Principle . 

(b) Write the electronic configuration and the number of unpaired

electrons in ion.

Watch Video Solution

Fe2 +

1. What are the postulates of Bohr's model of an atom?

Watch Video Solution

https://dl.doubtnut.com/l/_IyRvlL8liWrO
https://dl.doubtnut.com/l/_HCGFHYqk1eCc
https://dl.doubtnut.com/l/_AeS0oVQBRfUp
https://dl.doubtnut.com/l/_3fPZedG0cbHB


2. How does the existance of line spectra support for the Bohr model of

the atom ?

Watch Video Solution

3. Why was Bohr model abandoned ?

Watch Video Solution

4. In Bohr's atomic model, the electrons do not fall into the nucleus

because

Watch Video Solution

5. Name the three quantum numbers which are necessary to describe an

orbital. What are the permitted values for these ?

Watch Video Solution

https://dl.doubtnut.com/l/_ELzB8Dt9Q7yk
https://dl.doubtnut.com/l/_txbg4CIdQGtK
https://dl.doubtnut.com/l/_j3yi7US9g9CO
https://dl.doubtnut.com/l/_40B8V9LGOaHG


6. What is the maximum number of electron in : 

(i) a principal quantum number 

(ii) an orbital 

(iii) p-subshell 

(iv) s, p and d-subshells in an atom ?

Watch Video Solution

7. Give the number of orbitals in : 

(i) a p-subshell 

(ii) a d-subshell 

(iii) second shell.

Watch Video Solution

8. Describe the orbital with the following quantum numbers : 

 
(i)n = 1, l = 0             (ii)n = 2, l = 1, m = 0

https://dl.doubtnut.com/l/_40B8V9LGOaHG
https://dl.doubtnut.com/l/_2jvmPm1zxi9B
https://dl.doubtnut.com/l/_Za2199SR0ee5
https://dl.doubtnut.com/l/_zgB7BzfMclMV


 


.

Watch Video Solution

(iii)n = 3, l = 2            (iv)n = 4, l = 1

(v)n = 3, l = 0, m = 0        (vi)n = 3, l = 1

9. Give the electronic configurations of : 

(i_ Scandium (Z = 21) 

(ii) Chromium (Z = 24)

Watch Video Solution

10. How many orbital and how many electron are there in each of the first

two principal quatum numbers ?

Watch Video Solution

11. Give the electronic configurations of the following ions : 

 
(i)H −      (ii)Na+

https://dl.doubtnut.com/l/_zgB7BzfMclMV
https://dl.doubtnut.com/l/_pAFBw2Zsv1Kq
https://dl.doubtnut.com/l/_2WHT0jqtLZ5D
https://dl.doubtnut.com/l/_C45M1ExQLTo4


 .

Watch Video Solution

(iii)F −      (iv)Mg2 +

12. Fill in the blanks : 

(i) The size of an orbital is dependent on the value of …………… . 

(ii) The orbitals having the same energies are called ………………. . 

(iii) The number of unpaired electrons in carbon is ……………..and in nitrogen

is ……………….. . 

(iv) The shape of 1s-orbital is ………….. . 

(v) ……………….filled orbitals have extra stability .

Watch Video Solution

13. Define Aufbau principle. Which of the following orbitals are possible ? 

1p, 2s, 2p and 3f.

Watch Video Solution

https://dl.doubtnut.com/l/_C45M1ExQLTo4
https://dl.doubtnut.com/l/_TpRUNulhxv5O
https://dl.doubtnut.com/l/_kEJmME7kzqJz
https://dl.doubtnut.com/l/_EE7GvXmBFvO3


14. With the help of Pauli's exclusion principle and the concept of atomic

numbers for orbtials, show that an M shell can not accommodate more

than 18 electrons.

Watch Video Solution

15. What is an orbital ? How will you differentiate between an orbit and

orbital ?

Watch Video Solution

16. Compare the shapes of 1s- and 2s-orbitals.

Watch Video Solution

17. What is the difference between the notations l and L ?

Watch Video Solution

https://dl.doubtnut.com/l/_EE7GvXmBFvO3
https://dl.doubtnut.com/l/_tDqIGSBOopuW
https://dl.doubtnut.com/l/_mzo9IjNhc4Dp
https://dl.doubtnut.com/l/_9vkpUwxpW5GI


18. How many electrons are there in the valence quantum level of copper

(atomic number = 29) atom ? Give reasons.

Watch Video Solution

19. Write the electronic configuration of the following elements : 

Carbon (Z = 6) , neon (Z = 10) , magnesium (Z = 12), Chlorine (Z = 17),

calcium (Z = 20) , chromium (Z = 24), iron (Z = 26) and rubidium (Z = 37).

Watch Video Solution

20. Identify the atoms that have the following ground state electronic

configurations : 

 


 


.

Watch Video Solution

(i)1s22s22p63s2

(ii)1s22s22p5

(iii)1s22s22p63s23p64s13d10

https://dl.doubtnut.com/l/_6okR074SuJl5
https://dl.doubtnut.com/l/_rzn4O5RKIvql
https://dl.doubtnut.com/l/_a76AhMUxo2q1


21. Why does in the building of an atom, the filling of 4s orbital takes

place before filling in 3d orbital ?

Watch Video Solution

22. The electronic configuration of copper is  and not 

. Justify.

Watch Video Solution

[Ar]4s13d10

[Ar]4s23d9

23. An atom of an element has 19 electrons. Find out : 

(a) its atomic number 

(b) total number of s-electrons 

(c ) total number of p-electrons.

Watch Video Solution

https://dl.doubtnut.com/l/_EtV1yNo1GrhX
https://dl.doubtnut.com/l/_F6gYgNbtlUsP
https://dl.doubtnut.com/l/_mwGp1wltvrea


24. Define atomic orbital. Give the shapes of s and p orbitals.

Watch Video Solution

25. What is Hund's rule of maximum multiplicity ? Illustrate this by taking

the example of carbon.

Watch Video Solution

26. Half-filled and fully-filled orbital orbitals are more stable

Watch Video Solution

27. What is Aufbau principle ? Write the electroni configurations of the

elements of atomic numbers 16,20,24 and 35.

Watch Video Solution

https://dl.doubtnut.com/l/_xs6B0c2A4wFh
https://dl.doubtnut.com/l/_DZext0kVtcoz
https://dl.doubtnut.com/l/_EjwJK1UGPkPB
https://dl.doubtnut.com/l/_OuxHcOJlCgyO
https://dl.doubtnut.com/l/_edibAQtHZEfe


28. Draw the shape of an orbital which has l = 0.

Watch Video Solution

29. State Aufbua principle. Write electronic configurations of the

elements with atomic numbers 17 and 24.

Watch Video Solution

30. Why does in the building of an atom, the filling of 4s orbital takes

place before filling in 3d orbital ?

Watch Video Solution

31. State and explain Pauli's exclusion principle. Write the electronic

configuration of the element with atomic number 24.

Watch Video Solution

https://dl.doubtnut.com/l/_edibAQtHZEfe
https://dl.doubtnut.com/l/_u2cnsd23INs7
https://dl.doubtnut.com/l/_AbJ2KsIYDLp5
https://dl.doubtnut.com/l/_vJzE4zirIq8i


32. What is Hund's rule of maximum multiplicity ? Explain by taking

example of nitrogen.

Watch Video Solution

33. The magnetic quantum number specifies.

Watch Video Solution

34. What is the experimental evidence in support of the diea that

electronic energies in an atom are quantized?

Watch Video Solution

35. The effect of uncertainty principle is significant only for motion of

microscopic particles and is negligible for the macroscopic particles.

Justify the statement with the help of a suitable example.

https://dl.doubtnut.com/l/_vJzE4zirIq8i
https://dl.doubtnut.com/l/_QTvpP52iCDvp
https://dl.doubtnut.com/l/_fuUeoGvtunKC
https://dl.doubtnut.com/l/_qpTi9U2Yo94K
https://dl.doubtnut.com/l/_MrA7UmLWihWB


Revision Exercises Long Answer Questions

Watch Video Solution

1. Give the essential postulates of Bohr's model of an atom. How did it

explain. 

(i) the stability of a atom 

(ii) origin of spectral lines in hydrogen atom ?

View Text Solution

2. What are quantum numbers ? What permitted values can these have ?

Give the significance of each quantum number.

Watch Video Solution

3. LAWS OF PHOTOELECTRIC EFFECT

https://dl.doubtnut.com/l/_MrA7UmLWihWB
https://dl.doubtnut.com/l/_QY5W0cxlKoM2
https://dl.doubtnut.com/l/_Xi02HCV62HsS
https://dl.doubtnut.com/l/_Lgpza7pgiSUx


Watch Video Solution

4. Why was a change in the Bohr Model of atom required? Due to which

important development concept of movement of an electron in an orbit

was replaced by the concept of probabiltiy of finding electron in an

orbital?what is the name given to the changed model of atom?

Watch Video Solution

5. (a) What is radial probability distribution curve ? Draw radial

probability distribution curves for 1s and 2s orbitals. 

(b) Discuss the similarities and difference between 1s and 2s orbitals. 

(c ) How many nodes are present in 1s and 2s orbitals ?

Watch Video Solution

6. (a) How many orbitals are possible for a d-subshell ? 

(b) Draw the shapes of  and  orbitals? What is commondxy dx2 −y2

https://dl.doubtnut.com/l/_Lgpza7pgiSUx
https://dl.doubtnut.com/l/_reswaFOehQpG
https://dl.doubtnut.com/l/_qTPW2f37FgyI
https://dl.doubtnut.com/l/_XUAjZqBXANtq


Revision Exercises Numerical Problems

between these and what is difference between these orbitals ? What is

the angle between the lobes of these orbitals ? 

(c ) Name a 3d orbitals which has electron density along all the three

axes.

View Text Solution

1. What is the wavelength of light emitted when the electron in a

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

the energy level with n = 1 ? In which region of the electromagnetic

spectrum does this radiation fall ?

Watch Video Solution

2. Using Bohr's model , calculate the wavelength of the radiation emitted

when an electron in a hydrogen atom makes a transition from the fourth

https://dl.doubtnut.com/l/_XUAjZqBXANtq
https://dl.doubtnut.com/l/_8nvuqjmB5cXt
https://dl.doubtnut.com/l/_Rl52zq9asC5d


energy level to the second energy level.

Watch Video Solution

3. In the Balmer series of atomic spectra of hydrogen atom, a line

corresponding to wavelength 656.4 nm was obtained. Calculate the

number of higher orbit from which the electron drops to produce this

line.

Watch Video Solution

4. Calculate the wavelength (in nanometers) emitted by a photon during

a transition from n =6 to n = 4 state in the H -atom.

Watch Video Solution

5. Calculate the wavelenght associated with a H-atom (mass =

 moving with velocity of .1.676 × 10− 27kg) 8.0 × 102cms− 1

https://dl.doubtnut.com/l/_Rl52zq9asC5d
https://dl.doubtnut.com/l/_9hy7YCEdo0Qu
https://dl.doubtnut.com/l/_pYyV6A9yKf9T
https://dl.doubtnut.com/l/_E7gMIzbIrrrQ


Higher Order Thinking Skills Advanced Level Questions With Answers

Watch Video Solution

6. According to Heisenberg's uncertainly principle, the product of

uncertainties in position and velocities for an electron of mass

 is.

Watch Video Solution

9.1 × 10− 31kg

1. How did wave mechanical model of an atom overruled the circular

orbital proposed by Bohr ?

Watch Video Solution

2. Which of the following sets of orbitals are degenerate and why ? 

(i)  in Mg atom 
1s, 2s and 3s

https://dl.doubtnut.com/l/_E7gMIzbIrrrQ
https://dl.doubtnut.com/l/_mcJ1lIq7umAi
https://dl.doubtnut.com/l/_xRTd34eJXVqw
https://dl.doubtnut.com/l/_b6DLWZklbqSk


(ii)  in C atom 


(iii)  orbitals in H atom.

Watch Video Solution

2px, 2py and 2pz

3s, 3px and 3d

3. An electron in a hydrogen atom is excited from the ground state to the

n = 4 state. Predict which of the following statements are true or false : 

(i)  is the first excited state. 


(ii) It takes more energy to ionize (remove) the electron from n = 14 than

in the ground state. 

(iii) The wavelength of light emitted when the electron drops from 

to  is longer than that from  to . 


(iv) The wavelength which the atom absorbs in going from  to 

 is the same as emitted when it goes from  to . 


(v) The electron is farther from the nucleus (on average) in n = 4 than in

the ground state.

Watch Video Solution

n = 4

n = 4

n = 2 n = 4 n = 1

n = 1

n = 4 n = 4 n = 1

https://dl.doubtnut.com/l/_b6DLWZklbqSk
https://dl.doubtnut.com/l/_vzd67FzcHh32
https://dl.doubtnut.com/l/_S8z4436twUtt


4. If the uncertainty in the position of a moving electron is equal to its de

Broglie wavelength, then its velocity will be completely uncertain. Explain.

Watch Video Solution

5. Show that ground state energy of an electron in H-atom is equal to the

first excited state energy of electron in  ion (assuming their

Rydberg's constants to be equal ).

Watch Video Solution

He+

6. What is the difference in the orbital angular momentum of 2p and 3p

electron ? Explain.

Watch Video Solution

7. Predict the number of nodes and nodal planes in

 orbital .(i)3px(ii)4s and (iii)3dx2 −y2

https://dl.doubtnut.com/l/_S8z4436twUtt
https://dl.doubtnut.com/l/_UpjU2i8tcYTm
https://dl.doubtnut.com/l/_8oijKtnOtcZb
https://dl.doubtnut.com/l/_odqDSix4xByk


Watch Video Solution

8. What will become to the wavelength a moving particle if its velocity is

doubled ?

Watch Video Solution

9.  is more stable than  in aqueous solution. Explain.

View Text Solution

Cu2 + Cu+

10. How do  and  orbitals differ in their orientation is space ?

Watch Video Solution

dx2 −y2 dxy

11. For H atom the Bohr radius first orbit is  and the radius of

maximum probability for H-atom according to wave mechanical model is

0.529Å

https://dl.doubtnut.com/l/_odqDSix4xByk
https://dl.doubtnut.com/l/_QTxZ7UYOTa6Z
https://dl.doubtnut.com/l/_LdnM2G8DVaBE
https://dl.doubtnut.com/l/_k7CRI7sGwMzG
https://dl.doubtnut.com/l/_JEiJ5twBQyrc


also . How do the two approaches differ?

View Text Solution

0.529Å

12. For a mutielectron atom, the maximum of 2p-orbital in radial

probability distribution graph is nearer the nucleus than that of 2s-

orbital . Therefore, 2p-orbital should be closer to the nucleus and lower in

energy than 2s-orbital. But 2s-orbital has lower energy than 2p-orbital.

Explain.

View Text Solution

13. What hydrogen-like ion has the wavelength difference between the

first lines of the Balmer Lyman series equal to ?

Watch Video Solution

59.3nm

https://dl.doubtnut.com/l/_JEiJ5twBQyrc
https://dl.doubtnut.com/l/_hFPeyJMcrkH2
https://dl.doubtnut.com/l/_xb0k73Y4AH6n


14. Calculate the wavelength of radiation emitted producing a line in the

Lyman series ,when an electron falls from fourth stationary level in

hydrogen atom 

Watch Video Solution

(RH = 1.1 × 107m− 1)

15. Calculate the velocity of an electron present in third orbit of H atom.

Also calculate number of revolutions per second round the nucleus.

Watch Video Solution

16. Calculate the energy emitted when electrons of 1.0 g atom of

hydrogen undergo transition giving the spectral line of largest energy in

the visible region of its atomic spectrum.

Watch Video Solution

(RH = 1.1 × 107m− 1, c = 3 × 108ms− 1, h = 6.62 × 10− 34Js)

https://dl.doubtnut.com/l/_gTvrf1OIz3KZ
https://dl.doubtnut.com/l/_S4tmW4iHCURk
https://dl.doubtnut.com/l/_hI6Yv7GV8aGs
https://dl.doubtnut.com/l/_iFY47iD4ysgs


17. What is the distance of separation between second and third orbits of

H-atom is given as : 

Watch Video Solution

rn = 0.529 × n2Å

18. Calculate the product of uncertainty in displacement and velocity for

an electron of masss kg according to Heisenberg's

uncertainty principle.

Watch Video Solution

9.1 × 10− 31

19. Which state of triply ionised Beryllium  the same orbital

radius as that of the ground state hydrogen ?

Watch Video Solution

(Be+ + + )

https://dl.doubtnut.com/l/_iFY47iD4ysgs
https://dl.doubtnut.com/l/_7DpTrzMGzbmV
https://dl.doubtnut.com/l/_JtcNMh4O3ZvL


20. The threshold wavelength for emitting photons from a metal is

. What would be the wavelength of radiation to produce

photoelectrons having twice the kinetic energy of those produced by

radiation of wavelength  ?

Watch Video Solution

6.0 × 103Å

3 × 103Å

21. The angular momentum of an electron in Bohr's orbit of H-atom is

. Calculate the wavelength of the spectral line

emitted when the electron jumps this level to the next lower level.

Watch Video Solution

3.02 × 10− 34kgm2s− 1

22. The velocity of electron in a certain Bohr's orbit of H-atom bears the

ratio  to the velocity of light. What is the number of orbit ?

Watch Video Solution

1: 275

https://dl.doubtnut.com/l/_47ST6AZAILDF
https://dl.doubtnut.com/l/_4pUsnIbf55P5
https://dl.doubtnut.com/l/_LGRzaQWPdozJ


Competition File Objective Type Questions A Multiple Choice Questions

1. In the Bohr's orbit, what is the ratio of total kinetic energy and total

energy of the electron

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

−2

−1

+2

0

2. The number of spectral lines produced when an electron jumps from

 orbit to  orbit in the hydrogen atom is.

A. Lyman series

5th 2nd

https://dl.doubtnut.com/l/_0PdBg1UytoXq
https://dl.doubtnut.com/l/_bL4D8pAgGdiF


B. Balmer series

C. Paschen sereis

D. Pfund series.

Answer: B

Watch Video Solution

3. In H-atom electron jumps from  to  energy level, the energy

released is -

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

3rd 2nd

329.7kJ

3.03 × 10− 19J

182.2kJ

145.7kJ

https://dl.doubtnut.com/l/_bL4D8pAgGdiF
https://dl.doubtnut.com/l/_9o7Jx7fQAkyZ


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

wavelength as the Balmer transition  to  of  spectrum ?

A.  to 

B.  to 

C.  to 

D.  to 

Answer: A

Watch Video Solution

n = 4 n = 2 He+

n = 2 n = 1

n = 3 n = 1

n = 3 n = 2

n = 4 n = 2

5. The ionisation energy of H atom is  The inoisation energy of 

 law will be

A. 

B. 

13.6eV

Li2 +

54.5eV

40.8eV

https://dl.doubtnut.com/l/_9o7Jx7fQAkyZ
https://dl.doubtnut.com/l/_9vB386EdkKFH
https://dl.doubtnut.com/l/_8uBVwU7QpU0P


C. 

D. 

Answer: D

Watch Video Solution

27.2eV

122.4eV

6. The radius of first orbit of hydrogen is `0.53 Å. The radius of second

orbit would be :

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1.06Å

0.26Å

0.53Å

2.12Å

https://dl.doubtnut.com/l/_8uBVwU7QpU0P
https://dl.doubtnut.com/l/_2htPP5J43wIb
https://dl.doubtnut.com/l/_0uE1QdIpV4nt


7. How many spectrual lines are emitted by atomic Hydrogen, when an

electron jumps from 5th energy level to ground state ?

A. 5

B. 10

C. 15

D. 4

Answer: B

Watch Video Solution

8. According to Bohr's theory, the radius of the  orbit of an atom of

atomic number  is proportional

A. 

B. 

C. 

nth

Z

n

n2

n− 1

https://dl.doubtnut.com/l/_0uE1QdIpV4nt
https://dl.doubtnut.com/l/_50O5gxpbNUcN


D. 

Answer: B

Watch Video Solution

n− 2

9. What transition in  ion shall have the same wave number as the

first line in Balmer series of H atom ?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

He⊕

7 → 5

5 → 3

6 → 4

4 → 2

https://dl.doubtnut.com/l/_50O5gxpbNUcN
https://dl.doubtnut.com/l/_F14egGZ4JzVK


10. The ratio of the differrence between the first and second Bohr orbit

energies to that between second and third Bohr orbit energies is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1

2

1

3

27
5

4
9

11. Which of the following transitions have minimum wavelength

A. 

B. 

C. 

D. 

n2 → n1

n3 → n1

n4 → n2

n4 → n1

https://dl.doubtnut.com/l/_s0KffgrmZoZ4
https://dl.doubtnut.com/l/_QP9b4rERuBTL


Answer: D

Watch Video Solution

12. In a hydorgen atom, enegry of the first excited state is . Find

out the kinetic enegry of the same orbit of  atom.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

−3.4eV

H

+3.4eV

6.8eV

−13.6eV

+13.6eV

13. The ratio of the radii of the first three Bohr orbit in H atom is

https://dl.doubtnut.com/l/_QP9b4rERuBTL
https://dl.doubtnut.com/l/_pHLpeXgKHh17
https://dl.doubtnut.com/l/_yn6x5lVX3znC


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1: 2: 3

1: 4: 9

1: 3: 27

1: √2: √3

14. The ratio of the frequency corresponding to the third line in the lyman

series of hydrogen atomic spectrum to that of the first line in Balmer

series of  spectrum is

A. 

B. 

C. 

D. 

Li2 +

4
5

5

4

4
3

3

4

https://dl.doubtnut.com/l/_yn6x5lVX3znC
https://dl.doubtnut.com/l/_lzF7mqHL6Y9g


Answer: D

Watch Video Solution

15. Three energy levels  and the wave lengths produced by

transitions are shown below : 

 

Which one of the following relationship is correct ?

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

E1, E2 and E3

λ3 = λ1 + λ2

λ1 + λ2 + λ3 = 0

λ3 =
λ1λ2

λ1 + λ2

λ3 =
λ1 + λ2

λ1λ2

https://dl.doubtnut.com/l/_lzF7mqHL6Y9g
https://dl.doubtnut.com/l/_vPIs6O51LcNS


16. The de-Broglie wavelength of an electron is . The velocity of the

electron is: 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

600nm

(h = 6.6 × 10− 34Jsec, m = 9.0 × 10− 31kg)

1.8 × 103ms− 1

1.2 × 105ms− 1

5.4 × 103ms− 1

1.2 × 103ms− 1

17. It travelling at same speeds, whichof the following mater waves have

the shortest wavelength?

A. Electron

B. Alpha particle (He2 + )

https://dl.doubtnut.com/l/_4GLpWrmjjdRE
https://dl.doubtnut.com/l/_zagU7sf9EXQ0


C. Neutron

D. Proton

Answer: B

Watch Video Solution

18. If uncertainty in possition of electron is zero, then the uncertainty in

its momentum would be ……….

A. zero

B. 

C. 

D. infinite

Answer: D

Watch Video Solution

≥
h

4π

<
h

4π

https://dl.doubtnut.com/l/_zagU7sf9EXQ0
https://dl.doubtnut.com/l/_dMLPX5fPjvGq
https://dl.doubtnut.com/l/_xz7Yj90N3qDi


19. Which of the following orbitals does not make sense ?

A. 6s

B. 3p

C. 2d

D. 4f

Answer: C

Watch Video Solution

20. Two electrons occupying the same orbital are distinguished by :

A. spin quantum number

B. azimuthal quantum number

C. magnetic quantum number

D. principal quantum number

https://dl.doubtnut.com/l/_xz7Yj90N3qDi
https://dl.doubtnut.com/l/_sZcJIIakHp0W


Answer: A

Watch Video Solution

21. The designation of a sub-shell with  and  is

A. 4s

B. 4p

C. 4d

D. 4f

Answer: D

Watch Video Solution

n = 4 l = 3

22. For a given value of quantum number l , the number of allowed values

of m is given by

https://dl.doubtnut.com/l/_sZcJIIakHp0W
https://dl.doubtnut.com/l/_C839NH3e0p3k
https://dl.doubtnut.com/l/_lYiHYlkrto9h


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2l

nl

2l + l

n − l

23. The maximum number of 4d - electrons having spin quatum number

 are :

A. 10

B. 7

C. 1

D. 5

Answer: D

s = +
1

2

https://dl.doubtnut.com/l/_lYiHYlkrto9h
https://dl.doubtnut.com/l/_lXb4TPrqL5Sn


Watch Video Solution

24. The maximum number of electrons in a subshell is given by the

expression

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

4l − 2

4l + 2

2l + 1

2n2

25. A subshell with n=6 , l= 2 can accommodate a maximum of

A. 10 electrons

B. 12 electrons

https://dl.doubtnut.com/l/_lXb4TPrqL5Sn
https://dl.doubtnut.com/l/_Ovc7n2wFvnZf
https://dl.doubtnut.com/l/_SYsphWdVzvpd


C. 36 electrons

D. 72 electrons.

Answer: A

Watch Video Solution

26. For which of the following set of quantum numbers, an electron will

have the highest energy ?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

n l m s

3 2 1 1/2

n l m s

4 1 0 −1/2

n l m s

4 2 −1 1/2

n l m s

5 0 0 1/2

https://dl.doubtnut.com/l/_SYsphWdVzvpd
https://dl.doubtnut.com/l/_XHme2lQh325k
https://dl.doubtnut.com/l/_7s4ecPuUhiud


27. An electron having the quantum numbers ,  ,  , 

 would be in the orbital

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

n = 4 l = 3 m = 0

s = −
1

2

3s

3p

4d

4f

28. Which of the following orbital designations is not correct

corresponding to quantum numbers ?

A. 

B. 

C. 

n = 5, l = 2 → 5d

n = 2, l = 0 → 2s

n = 4, l = 3 → 4f

https://dl.doubtnut.com/l/_7s4ecPuUhiud
https://dl.doubtnut.com/l/_z9yX4tmw86Hr


D. 

Answer: D

Watch Video Solution

n = 7, l = 2 → 7p

29. The orbital angular momentum for an electron revolving in an orbit

for an s-electron is

A. zero

B. 

C. 

D. 

Answer: A

Watch Video Solution

h

2π

√2
h

2π

⋅
1

2
h

2π

https://dl.doubtnut.com/l/_z9yX4tmw86Hr
https://dl.doubtnut.com/l/_8ZfyLbOU06j4


30. The following quantum numbers are possible for how many orbitals

 ?

A. 1

B. 2

C. 3

D. 4

Answer: A

Watch Video Solution

(s)n = 3, l = 2, m = + 2

31. The correct ground state electronic configuration of chromium atom

is :

A. 

B. 

C. 

[Ar]3d54s1

[Ar]3d44s2

[Ar]3d64s0

https://dl.doubtnut.com/l/_xRqGyEOymJj5
https://dl.doubtnut.com/l/_wHoJK4TXsB9P


D. 

Answer: A

Watch Video Solution

[Ar]4s64p5

32. In manganese atom , , the total number of orbitals

populated by one or more electrons (in ground state) is :

A. 15

B. 14

C. 12

D. 10

Answer: A

Watch Video Solution

Mn(Z = 25)

https://dl.doubtnut.com/l/_wHoJK4TXsB9P
https://dl.doubtnut.com/l/_rG8c8NsliZFf


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

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

Mg2 +

Ti3 +

V 3 +

Fe3 +

34. Azimuthal quantum number of last electron of  is

A. 1

B. 0

C. 2

D. 3

.11 Na

https://dl.doubtnut.com/l/_1OgxFEhRz9s1
https://dl.doubtnut.com/l/_e5wohBpfa4RE


Answer: B

Watch Video Solution

35. Orbital angular momentum depends on .........

A. l

B. n and l

C. n and m

D. m and s

Answer: A

Watch Video Solution

36. How many electrons in Argon have  ?

A. 12

m = 0

https://dl.doubtnut.com/l/_e5wohBpfa4RE
https://dl.doubtnut.com/l/_vkIsei07zrjr
https://dl.doubtnut.com/l/_qUcoS2CwWEph


B. 10

C. 8

D. 6

Answer: B

Watch Video Solution

37. The four quantum number of the valence electron of potassium are.

A. 0

B. 1

C. 2

D. 7

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_qUcoS2CwWEph
https://dl.doubtnut.com/l/_dfu3Hq8Lo44I
https://dl.doubtnut.com/l/_FC1MwD5SUd23


38. Consier the following ions 

1.  


2.  


3.  


4.  


Atomic number :  


The correct sequence of increasing order of the number of unpaired

electrons in these ions is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

Ni2 +

Co2 +

Cr2 +

Fe3 +

Cr = 24, Fe = 26, Co = 27, Ni = 28.

1, 2, 3, 4

4, 2, 3, 1

1, 3, 2, 4

3, 4, 2, 1

https://dl.doubtnut.com/l/_FC1MwD5SUd23


39. If the value of  is more than  and less than  , then what will

be the possible number of orbitals ?

A. 

B. 

C. 

D. 13

Answer: D

Watch Video Solution

(n + l) 3 6

6

9

10

40. In an orbital, the signs of lobes indicate the

A. sign of charges

B. sign of probability distribution

C. sign of wave function

D. presence or absence of electron

https://dl.doubtnut.com/l/_Rq9QcFCjW7Dj
https://dl.doubtnut.com/l/_O9QSYiX6qDxm


Answer: C

Watch Video Solution

41. How many radial nodes does a 3d-orbital possess?

A. 3

B. 1

C. 2

D. 0

Answer: D

Watch Video Solution

42. The raidal part of wave function dependds on the quantum numbers

A. n,l

https://dl.doubtnut.com/l/_O9QSYiX6qDxm
https://dl.doubtnut.com/l/_h99n1m9bMV3H
https://dl.doubtnut.com/l/_sc4V2ZrYNQN5


B. n only

C. 

D. l only

Answer: A

Watch Video Solution

l, ml

43. The number of radial and angular nodes in  orbital are

A. 1,0

B. 2,1

C. 1,1

D. 2,0

Answer: C

Watch Video Solution

3p

https://dl.doubtnut.com/l/_sc4V2ZrYNQN5
https://dl.doubtnut.com/l/_lc54i6faidbk
https://dl.doubtnut.com/l/_3QgBqPGmYzi8


44. Consider the ground state  atom . The number of

electron with the azimuthal number  and  ,respectively are

A. 16 and 4

B. 12 and 5

C. 12 and 4

D. 16 and 5

Answer: B

Watch Video Solution

Cr (Z = 24)

l = 1 2

45. The 3d-orbitals having electron density in all the three axes is

A. 

B. 

C. 

D. 

3dxy

3dx2 −y2

3dz2

3dyz

https://dl.doubtnut.com/l/_3QgBqPGmYzi8
https://dl.doubtnut.com/l/_kVg7CpoUJo0U


Competition File Objective Type Questions B Multiple Choice Questions

Answer: C

Watch Video Solution

46. How many spherical nodes are present in  orbital in a hydrogen

atom ?

A. 0

B. 2

C. 3

D. 4

Answer: C

Watch Video Solution

4s

https://dl.doubtnut.com/l/_kVg7CpoUJo0U
https://dl.doubtnut.com/l/_WKSLJTZrdD8S


1. Consider the following sets of quantum numbers. 

(i)  


(ii)  


(iii)  


(iv)  


(v)  


Which of the following sets of quantum number is not possible ?

A. A, B, C and D

B. B,D and E

C. A and C

D. B,C and D

Answer: B

Watch Video Solution

n l m s

3 0 0 +1/2
n l m s

2 2 1 +1/2
n l m s

4 3 −2 −1/2
n l m s

1 0 −1 −1/2
n l m s

3 2 3 +1/2

https://dl.doubtnut.com/l/_n8zIwj07ePZB


2. The maximum kinetic energy of photoelectrons ejected from a metal,

when it is irradiated with radiation of frequency  is 

J. the threshold frequency of the metal is:

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

2 × 1014s− 1

6.63 × 10− 20

2 × 1014s− 1

3 × 1014s− 1

2 × 10− 14s− 1

1 × 1014s− 1

3. If uncertainty in position and momentum are equal then uncertainty in

velocity is.

A. 

B. 

√
1

2m
h

π

√
h

2π

https://dl.doubtnut.com/l/_1O9pEJaKQiRz
https://dl.doubtnut.com/l/_6hQxGBpOysdV


C. 

D. 

Answer: A

Watch Video Solution

√
1

m

h

π

√
h

π

4. The measurement of the electron position is associated with an

uncertainty in momentum, which is equal to . The

uncertainty in electron velocity is (mass of an electron is )

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1 × 10− 18gcms− 1

9 × 10− 28g

1 × 109cms− 1

1 × 106cms− 1

1 × 105cms− 1

1 × 1011cms− 1

https://dl.doubtnut.com/l/_6hQxGBpOysdV
https://dl.doubtnut.com/l/_RC0fTdkftk0l


5. The velocity of particel A is 0.1 m/s and that of particle B is 0.5 m/s. If

the mass of particle B is five times that of particle A, then the ratio of de-

Broglie wavelength associated with particles A and B is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

25: 1

3: 4

6: 4

5: 2

6. Maximum number of electrons in a sub-shell of an atom is determined

by the following.

A. 2l + 1

https://dl.doubtnut.com/l/_RC0fTdkftk0l
https://dl.doubtnut.com/l/_qQ8POzb7ZX7T
https://dl.doubtnut.com/l/_RH8mzjDnCG4i


B. 

C. 

D. 

Answer: D

Watch Video Solution

4l − 2

2n2

4l + 2

7. Which of the following is not permissible arrangement of electrons in

an atom ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

n = 5, l = 3, m = 0, s = + 1/2

n = 3, l = 2, m = − 3, s = − 1/2

n = 3, l = 2, m = − 2, s = − 1/2

n = 4, l = 0, m = 0, s = − 1/2

https://dl.doubtnut.com/l/_RH8mzjDnCG4i
https://dl.doubtnut.com/l/_PpRoltDpoEL2


8. Which one of the following ions has electronic configuration  ? 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

[Ar]3d6

(At. Nos. Mn = 25, Fe = 26, Co = 27, Ni = 28)

Fe3 +

Co3 +

Ni3 +

Mn3 +

9. The total number of atomic orbitals in fourth energy level of an atom

is.

A. 8

B. 16

https://dl.doubtnut.com/l/_PpRoltDpoEL2
https://dl.doubtnut.com/l/_aUsQRudalJ7f
https://dl.doubtnut.com/l/_FxU8UbtzaJTr


C. 32

D. 4

Answer: B

Watch Video Solution

10. The energies  and  of two radiations are  and 

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

be.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

E1 E2 25eV 50eV

λ1 λ2

λ1 = λ2

λ1 = 2λ2

λ1 = 4λ2

λ1 = λ2
1

2

https://dl.doubtnut.com/l/_FxU8UbtzaJTr
https://dl.doubtnut.com/l/_E4ITzJON16RT


11. If , the correct sequence for filling of electrons will be.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

n = 6

ns → (n − 2)f → (n − 1)d → np

ns → (n − 1)d → (n − 2)f → np

ns → (n − 2)f → np → (n − 1)d

ns → np(n − 1)d → (n − 2)f

12. Maximum number of electrons in a sub-shell with  and  is.

A. 14

B. 16

C. 10

D. 12

l = 3 n = 4

https://dl.doubtnut.com/l/_E4ITzJON16RT
https://dl.doubtnut.com/l/_SI8JIDL6CRco
https://dl.doubtnut.com/l/_kwHafdpXXKlf


Answer: A

Watch Video Solution

13. The correct set of four quantum numbers for valence electrons of

rubidium atom (Z=37) is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

5, 1, 1, + 1/2

6, 0, 0, + 1/2

5, 0, 0, + 1/2

5, 1, 0, + 1/2

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

with a following set of quantum numbers ?

https://dl.doubtnut.com/l/_kwHafdpXXKlf
https://dl.doubtnut.com/l/_XCtVqXHzRcWm
https://dl.doubtnut.com/l/_wulgtiEYc3O5


.

A. 4

B. 2

C. 10

D. 6

Answer: B

Watch Video Solution

(n = 3, l = 1 and m = − 1)

15. 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 change orbit.

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

 which means that the electron is more loosely bound in the

E = − 2.178 × 10− 18J( )
Z2

n2

n = 6

https://dl.doubtnut.com/l/_wulgtiEYc3O5
https://dl.doubtnut.com/l/_8u8ZMcMnZAXu


smallest allowed orbit.

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

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

electrons were at the infinite distance from the nucleus.

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

Answer: B

Watch Video Solution

16. The value of Planck's constant is . The speed of light is 

. Which value is closest to the wavelength of quantum of

light with frequency of  ?

A. 50

B. 75

C. 10

D. 25

6.63 × 10− 34Js

3 × 1017nms− 1

6 × 1015 sec− 1

https://dl.doubtnut.com/l/_8u8ZMcMnZAXu
https://dl.doubtnut.com/l/_MhIswcDgpQmR


Answer: A

Watch Video Solution

17. The ratio of de Broglie wavelengths of a deuterium atom to that of an

- particle, when the velocity of the former is five times greater than that

of the latter, is

A. 4

B. 0.2

C. 2

D. 0.4

Answer: D

Watch Video Solution

α

https://dl.doubtnut.com/l/_MhIswcDgpQmR
https://dl.doubtnut.com/l/_MMwDJXE9hDYG


18. The uncertainty in the velocity of a particle of mass 

is . What is the uncertainty in its position (in nm) ? 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

6.626 × 10− 31kg

1 × 106ms− 1

(h = 6.626 × 10− 34Js)

( )
1

2π

( )
2.5

π

( )
4
π

( )
1

4π

19. What is the maximum number of orbitals that can be identified with

the following quantum numbers ? .

A. 1

B. 2

n = 3, l = 1, ml = 0

https://dl.doubtnut.com/l/_OSpAEcfIaLbX
https://dl.doubtnut.com/l/_4n5XSys9RPuk


C. 3

D. 4

Answer: A

Watch Video Solution

20. Calculate the energy in joule corresponding to light of wavelength

 : 

(Planck' constant  , speed of light )

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

45nm

h = 6.63 × 10− 34Js c = 3 × 108ms− 1

6.67 × 1015

6.67 × 1011

4.42 × 10− 15

4.42 × 10− 18

https://dl.doubtnut.com/l/_4n5XSys9RPuk
https://dl.doubtnut.com/l/_ob1y4XSqAHOz


21. Which one of the following sets of quantum numbers is possible ?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

n = 3, l = 3, ml = − 3, ms = + 1/2

n = 2, l = 1, ml = 2, ms = − 1/2

n = 2, l = 0, ml = 0, ms = 0

n = 3, l = 2, ml = 3, ms = − 1/2

22. The angular momentum of electrons in d orbital is equal to

A. 

B. 

C. 

D. 

2√3h

0h

√6h

√2h

https://dl.doubtnut.com/l/_ob1y4XSqAHOz
https://dl.doubtnut.com/l/_EX4t8AQRAVfK
https://dl.doubtnut.com/l/_MOvUoHyAdkt6


Answer: C

Watch Video Solution

23. Which is the correct order of increasing energy of the listed orbitals in

the atom of titanium ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3s3p3d4s

3s3p4s3d

3s4s3p3d

4s3s3p3d

24. The number of d-electrons in (Z=26) is not equal to the number

of electrons in which one of the following ?

Fe2 +

https://dl.doubtnut.com/l/_MOvUoHyAdkt6
https://dl.doubtnut.com/l/_M8KY4tIL4dWe
https://dl.doubtnut.com/l/_JjrmLGLmHbkh


A. d-electrons in 

B. p-electron in 

C. s-electrons in 

D. p-electrons in 

Answer: D

Watch Video Solution

Fe(Z = 26)

Ne(Z = 10)

Mg(Z = 12)

Cl(Z = 17)

25. Two electrons occupying the same orbital are distinguished by :

A. azimuthal quantum number

B. spin quantum number

C. principle quantum number

D. magnetic quantum number

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_JjrmLGLmHbkh
https://dl.doubtnut.com/l/_uEKjjO96YuSB


26. How many electrons can fit in the orbital for which n = 3 and l = 1 ?

A. 2

B. 6

C. 10

D. 14

Answer: A

Watch Video Solution

27. Which of the following pairs of d-orbitals will hare electron density

along the axes ?

A. 

B. 

C. 

dz2, dxy

dxy, dyz

dz2, dx2 −y2

https://dl.doubtnut.com/l/_uEKjjO96YuSB
https://dl.doubtnut.com/l/_qfnJMaGhFqIP
https://dl.doubtnut.com/l/_CW0qQXWHcsmF


D. 

Answer: C

Watch Video Solution

dzy, dx2 −y2

28. Which one is the wrong statement ?

A. The uncertainty principle is 

B. Half-filled and fully-filled orbitals have greater stability due to

greater exchange energy, energy symmetry and more balanced

arragement.

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 = velocity of the particle.

Answer: C

Δx × Δv ≥
h

4πm

λ =
h

mv

https://dl.doubtnut.com/l/_CW0qQXWHcsmF
https://dl.doubtnut.com/l/_xgcI2mrS7cmD


Watch Video Solution

29. Which one is a wrong statement ?

A. Total orbital angular momentum of electron in s-orbital is equal to

zero.

B. An orbital is designated by three quantum numbers while an

electron in an atom is designated by four quantum numbers.

C. The electronic configuration of N atom is 

D. The value of m for  is zero.

Answer: C

Watch Video Solution

dz2

https://dl.doubtnut.com/l/_xgcI2mrS7cmD
https://dl.doubtnut.com/l/_giDMuV3Lru0z


30. 4d, 5p, 5f and 6p orbitals are arranged in the order of decreasing

energy. The correct option is :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

5f > 6p > 4d > 5p

5f > 6p > 5p > 4d

6p > 5f > 5p > 4d

6p > 5f > 4d > 5p

31. Which of the following series of transitions in the spectrum of

hydrogen atom falls in visible region?

A. Brackett series

B. Lyman series

C. Balmer series

https://dl.doubtnut.com/l/_PJjAQ79y21pT
https://dl.doubtnut.com/l/_Ay9AjQDCZBrS


D. Paschen series

Answer: C

Watch Video Solution

32. Which of the following sets of quantum numbers represents the

highest energy of an atom?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

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

n = 4, l = 0, m = 0, s = + 1/2

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

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

https://dl.doubtnut.com/l/_Ay9AjQDCZBrS
https://dl.doubtnut.com/l/_0q9BqMBVX5OD


33. The ionisation energy of hydrogen atom is .

Calculate the energy required to excite an electron in a hydrogen atom

from the ground state to the first excited state.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1.312 × 106Jmol − 1

9.84 × 105Jmol− 1

8.51 × 105Jmol− 1

6.65 × 105Jmol− 1

7.56 × 105Jmol− 1

34. In an atom, an electron is moving with a speed of  with an

accuracy of  . Certainty with which the position of the electron

can be localized is : 

 , 


mass of electron .

600m/s

0.005 %

(h = 6.6 × 10− 34kgm2s− 1

(em) = 9. 1 × 10− 31kg)

https://dl.doubtnut.com/l/_wYtIcAY9CWDs
https://dl.doubtnut.com/l/_pv8FFs9li4lG


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1.52 × 10− 4m

5.10 × 10− 3m

1.92 × 10− 3m

3.84 × 10− 3m

35. Calculate the wavelength ( in nanometer ) associated with a proton

moving at  m/s (Mass of proton  and 

 :

A. 0.032 nm

B. 0.40 nm

C. 2.5 nm

D. 14.0 nm

1.0 × 103 = 1.67 × 10− 27kg

h = 6.63 × 10− 34is)

https://dl.doubtnut.com/l/_pv8FFs9li4lG
https://dl.doubtnut.com/l/_tjfZXPZljPdI


Answer: B

Watch Video Solution

36. What is the maximum number of emission lines obtained when the

excited electron of a H atom in n = 5 drops to the ground state?

A. 10

B. 5

C. 12

D. 15

Answer: A

Watch Video Solution

37. The wave number of the spectral line in the emission spectrum of

hydrogen will be equal to  times the Rydberg's constant if the electron
8

9

https://dl.doubtnut.com/l/_tjfZXPZljPdI
https://dl.doubtnut.com/l/_btBH5AfRVd0u
https://dl.doubtnut.com/l/_Zb0gNlohq0IE


jumps from …………..:-

A.  to 

B.  to 

C.  to 

D.  to 

Answer: A

Watch Video Solution

n = 3 n = 1

n = 10 n = 1

n = 9 n = 1

n = 2 n = 1

38. Ionisation energy of  is . The energy of the

first stationary state  of  is.

A. 

B. 

C. 

D. 

He+ 19.6 × 10− 18Jatom − 1

(n = 1) Li2 +

−2.2 × 10− 15Jatom − 1

8.82 × 10− 17Jatom − 1

4.41 × 10− 16Jatom − 1

−4.41 × 10− 17Jatom − 1

https://dl.doubtnut.com/l/_Zb0gNlohq0IE
https://dl.doubtnut.com/l/_nL8zGcOFdOoX


Answer: D

Watch Video Solution

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

wavelength as the Balmer transition  to  of  spectrum?

A.  to 

B.  to 

C.  to 

D.  to 

Answer: D

Watch Video Solution

n = 4 n = 2 He⊕

n = 4 n = 3

n = 3 n = 2

n = 4 n = 2

n = 2 n = 1

40. For balmer series in the spectrum of atomic hydrogen the wave

number of each line is given by 

https://dl.doubtnut.com/l/_nL8zGcOFdOoX
https://dl.doubtnut.com/l/_YSRdVHjfW9Ro
https://dl.doubtnut.com/l/_WNS2fYisyRZ9


 where  is a constant and  and  are integers

which of the following statement (S) is / are correct 

1 as wavelength decreases the lines in the series converge 

2 The integer  is equal to 2 

3 The ionization energy of hydrogen can be calculated from the wave

number of these lines 

4 The line of longest wavelength corresponds to 

A. 1,2 and 3

B. 2,3 and 4

C. 1,2 and 4

D. 2 and 4 only

Answer: C

Watch Video Solution

¯̄̄V = RH −
1

n2
1

1

n2
2

RH n1 n2

n1

n2 = 3

41. The frequency of light emitted for the transition  to  of 

 is equal to the transition in  atom corresponding to which of the

n = 4 n = 2

He+ H

https://dl.doubtnut.com/l/_WNS2fYisyRZ9
https://dl.doubtnut.com/l/_isnaK0HU4K2q


following ?

A.  to 

B.  to 

C.  to 

D.  to 

Answer: A

Watch Video Solution

n = 2 n = 1

n = 3 n = 2

n = 4 n = 3

n = 3 n = 1

42. The ratio of the frequency corresponding to the third line in the

lyman series of hydrogen atomic spectrum to that of the first line in

Balmer series of  spectrum is

A. 

B. 

C. 

Li2 +

4
5

5

4

4
3

https://dl.doubtnut.com/l/_isnaK0HU4K2q
https://dl.doubtnut.com/l/_NRWUzD6fmcmI


D. 

Answer: D

Watch Video Solution

3

4

43. The electronic, identified by quantum numbers n and l, (i)

, (ii) , (iii) , (iv)  can be

placed in order of increasing energy, from the lowest to highest, as

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

n = 4, l = 1 n = 4, l = 0 n = 3, l = 2 n = 3, l = 1

(4) < (2) < (3) < (1)

(2) < (4) < (1) < (3)

(1) < (3) < (2) < (4)

(3) < (4) < (2) < (1)

https://dl.doubtnut.com/l/_NRWUzD6fmcmI
https://dl.doubtnut.com/l/_3UPgV7s60p3m
https://dl.doubtnut.com/l/_CqTfDlnDT6cA


44. The electronic configuration of ion is :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Cu2 +

[Ar]3d54s1

[Ar]3d44s1

[Ar]3d74ss

[Ar]3d84s0

45. The ionization enthalpy of  ion is . The

ionization enthalpy of  ion will be

A. 

B. 

C. 

D. 

He+ 19.60 × 10− 18Jatom − 1

Li2 +

84.2 × 10− 18Jatom − 1

44.10 × 10− 18Jatom − 1

63.20 × 10− 18Jatom − 1

21.20 × 10− 18Ja → m− 1

https://dl.doubtnut.com/l/_CqTfDlnDT6cA
https://dl.doubtnut.com/l/_LbZjGNXbsgW4


Answer: B

Watch Video Solution

46. Energy of an electron is givem by .

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

from level  to  will be 


 and ).

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

E = − 2.178 × 10− 18J( )
Z2

n2

n = 1 n = 2

(h = 6.62 × 10− 34Js c = 3.0 × 108ms− 1

8.500 × 10− 7m

1.214 × 10− 7m

2.816 × 10− 7m

6.500 × 10− 7m

https://dl.doubtnut.com/l/_LbZjGNXbsgW4
https://dl.doubtnut.com/l/_XplqUF73lGhD


47. As per de Broglie's formula, a macroscopic particle of mass 100 g and

moving at a velocity of  will have a wavelength of

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

100cms− 1

6.6 × 10− 29cm

6.6 × 10− 30cm

6.6 × 10− 31cm

6.6 × 10− 32cm

48. The shortest wavelength in hydrogen spectrum of Lyman series when

 is :-

A. 

B. 

C. 

RH = 109678cm− 1

1002.7Å

1215.67Å

1127.30Å

https://dl.doubtnut.com/l/_OwAq78X7Dfnq
https://dl.doubtnut.com/l/_gyBeQLxtarso


D. 

Answer: D

Watch Video Solution

911.7Å

49. The correct set of four quantum numbers for valence electrons of

rubidium atom (Z=37) is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

5, 0, 1, +
1

2

5, 0, 0, +
1

2

5, 1, 0, +
1

2

5, 1, 1, +
1

2

https://dl.doubtnut.com/l/_gyBeQLxtarso
https://dl.doubtnut.com/l/_bRPZ2X76tX1U


50. 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

51. Which of the following is not permissible arrangement of electrons in

an atom ?

A. 

B. 

C. 

n l m s

4 0 0 −1/2

n l m s

5 3 0 +1/2

n l m s

3 2 −2 −1/2

https://dl.doubtnut.com/l/_7UA6F3EgouTP
https://dl.doubtnut.com/l/_cwSwJic5uSa3


D. 

Answer: D

Watch Video Solution

n l m s

3 2 −3 +1/2

52. A stream of electrons from a heated filament was passed between two

charged plates kept at a potential difference V esu. If c and m are charge

and mass of an electron repectively, 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

https://dl.doubtnut.com/l/_cwSwJic5uSa3
https://dl.doubtnut.com/l/_iR03gWtA1iPr


53. The electronic, identified by quantum numbers n and l, (i)

, (ii) , (iii) , (iv)  can be

placed in order of increasing energy, from the lowest to highest, as

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

n = 4, l = 1 n = 4, l = 0 n = 3, l = 2 n = 3, l = 1

(iv) < (ii) < (iii) < (i)

(ii) < (iv) < (i) < (iii)

(i) < (iii) < (ii) < (iv)

(iii) < (i) < (iv) < (ii)

54. Write down all the four quantum numbers for (i) 19th electron of

 (ii) 21st electron for .

A. 

B. 

.24 Cr .21 Sc

(4, 1, − 1, + )
1

2

(4, 0, 0, + )
1

2

https://dl.doubtnut.com/l/_2Vyplwh5Hp7B
https://dl.doubtnut.com/l/_YTqRclggIDdk


C. 

D. 

Answer: B

Watch Video Solution

(3, 2, 0, − )
1

2

(3, 2, − 2, + )
1

2

55. The correct set of quantum numbers for the unpaired electron of

chlorine atom is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

2, 0, 0, +
1

2

3, 0, 0, ±
1

2

2, 1, − 1, +
1

2

3, 1, 1, +
1

2

https://dl.doubtnut.com/l/_YTqRclggIDdk
https://dl.doubtnut.com/l/_NjlMvBUZepv9
https://dl.doubtnut.com/l/_8NhGQ9XRkJdn


56. The energy of an electron in the 3s orbital (excited state) of H - atom

is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

−1.5eV

−13.6eV

−3.4eV

−4.53eV

57. The radius of the second Bohr orbit for hydrogen atom is : 

(Planck's constant, , mass of electron = 

, charge of electron ,

permittivity of vaccum 

A. 

h = 6.6262 × 10− 34Js

9.1091 × 10− 31kg e = 1.60210 × 10− 19C

∈0 = 8.854185 × 10− 12kg− 1m− 3A2)

1.65Å

https://dl.doubtnut.com/l/_8NhGQ9XRkJdn
https://dl.doubtnut.com/l/_uTX54YH5Oo1i


B. 

C. 

D. 

Answer: D

Watch Video Solution

4.76Å

0.529Å

2.12Å

58. Which of the following set of quantum numbers 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

https://dl.doubtnut.com/l/_uTX54YH5Oo1i
https://dl.doubtnut.com/l/_I0Zo9GmyZv7d
https://dl.doubtnut.com/l/_D6a9xx918ASl


59. The number of unpaired electrons in a nickel atom (ground state) are

(At. No. of Ni=28)

A. 0

B. 2

C. 4

D. 8

Answer: B

Watch Video Solution

60. With respect to atomic spectrum, each line in the Lyman series is due

to electrons returning

A. from a particular higher energy level to n = 3

B. from a particular higher energy level to n = 2

C. from a particular higher energy level to n = 1

https://dl.doubtnut.com/l/_D6a9xx918ASl
https://dl.doubtnut.com/l/_g2jT3eDsM8SQ


D. from a particular higher energy level to n = 4

Answer: C

Watch Video Solution

61. The orbital nearest to the nucleus is

A. 4f

B. 5d

C. 4s

D. 7p

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_g2jT3eDsM8SQ
https://dl.doubtnut.com/l/_7iqVEV5EyWB6


62. what is the work fuction of the metal if the light of wavelength 4000Å

generates photoelectrons of velocity  from it ? 


(Mass o felectron kg 


Velocity of light  


Planck's constant  

Charge of electron 

A. 4.0 eV

B. 2.1 eV

C. 3.1 eV

D. 0.9 eV

Answer: B

Watch Video Solution

6 × 105ms− 1

= 9 × 10− 31

= 3 × 108ms− 1

= 6.626 × 10− 34Js

= 1.6 × 10− 19jeV − 1

63. Two particles A and B are in motion. If the wavelength associated with

the particle A is , the wavelength associated with 'B' whose33.33nm

https://dl.doubtnut.com/l/_MeQWmbysJRIM
https://dl.doubtnut.com/l/_4vDnLkCOQn5S


momentum is  of 'A' is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1/3rd

1.0 × 10− 8m

2.5 × 10− 8m

1.25 × 10− 7m

1.0 × 10− 7m

64. Maximum number of photons emitted by a bulb capable of producing

monochromatic light of wavelength 550 nm is ………………….., if 100 V and 1A

is supplied for one hour.

A. 

B. 

C. 

1 × 1024

5 × 1024

1 × 1023

https://dl.doubtnut.com/l/_4vDnLkCOQn5S
https://dl.doubtnut.com/l/_bVIe26wqMWIN


D. 

Answer: A

Watch Video Solution

5 × 1023

65. what is the work fuction of the metal if the light of wavelength 4000Å

generates photoelectrons of velocity  from it ? 


(Mass o felectron kg 


Velocity of light  


Planck's constant  

Charge of electron 

A. 

B. 

C. 

D. 

Answer: B

6 × 105ms− 1

= 9 × 10− 31

= 3 × 108ms− 1

= 6.626 × 10− 34Js

= 1.6 × 10− 19jeV − 1

4.0eV

2.1eV

3.1eV

0.9eV

https://dl.doubtnut.com/l/_bVIe26wqMWIN
https://dl.doubtnut.com/l/_OrkPcLWmdS43


Watch Video Solution

66. The  electron of an element X with an atomic number of 71 enters

into the orbital

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

71st

4f

6p

6s

5d

67. The ratio of te shortest wavelength of two spectral series of hydrogen

spectrum is found to be about 9. The spectral series are:

A. Paschen and Pfund

https://dl.doubtnut.com/l/_OrkPcLWmdS43
https://dl.doubtnut.com/l/_8xhAHChWBhL3
https://dl.doubtnut.com/l/_Od5u7K7IMlma


B. Lyman and Paschen

C. Brackett and Pfund

D. Balmer and Brackett

Answer: B

Watch Video Solution

68. In which of the following energy of 2s orbital minium

A. K

B. Na

C. Li

D. H

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_Od5u7K7IMlma
https://dl.doubtnut.com/l/_G9ExsMJXGCk9
https://dl.doubtnut.com/l/_4gDE5ec688fc


69. The quantum number of four electrons are given below: 

I.  II. 

 

 

IV.  

The correct order of their increasing energies will be

A. IV lt III lt II lt I

B. I lt II lt III lt IV

C. IV lt II lt III lt I

D. I lt III lt II lt IV

Answer: C

Watch Video Solution

n = 4, l = 2, ml = − 2, ms = −
1

2

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

2

III. n = 4, l = 1, ml = 0, ms = +
1

2

n = 3, l = 1, ml = 1, ms = −
1

2

70. What is the ratio of  for spectral lines

corresponding to lyman  Balmer series for hydrogen

Δv = = vmax − vmin

&

https://dl.doubtnut.com/l/_4gDE5ec688fc
https://dl.doubtnut.com/l/_3ZR2OKBEL5Ri


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

27: 5

4: 1

5: 4

9: 4

71. The de Broglie wavelenght  associated with a photoelectron varies

with the frequency  of the incident radiation as,[  is threshold

frequency]:

A. 

B. 

C. 

D. 

(λ)

(v) v0

λ ∝
1

(v − v0)
3
2

λ ∝
1

(v − v0)
1
2

λ ∝
1

(v − v0)
1
4

λ ∝
1

(v − v0)

https://dl.doubtnut.com/l/_3ZR2OKBEL5Ri
https://dl.doubtnut.com/l/_hA2FSS23ES2L


Answer: B

Watch Video Solution

72. For emission line of atomic hydrogen from  to  the

plot of wave number  against  will be (The Rydberg constant, 

 is in wave number unit)

A. Linear with slope - 

B. Linear with intercept - 

C. Non linear

D. Linear with slope 

Answer: D

Watch Video Solution

ni = 8 nf = n,

(v̄) ( )
1

n2

RH

RH

RH

RH

https://dl.doubtnut.com/l/_hA2FSS23ES2L
https://dl.doubtnut.com/l/_cJ6poSbejPfe


73. Which of the graphs shown below does not represent the relationship

between incident light and the electron ejected from metal surface?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

74. The radius of which of the following orbit is same as that of the first

Bohr's orbit of hydrogen atom.

A. 

B. 

C. 

He+ (n = 2)

Li2 + (n = 2)

Li2 + (n = 3)

https://dl.doubtnut.com/l/_k5YcrAQD2bBT
https://dl.doubtnut.com/l/_716MQ2rM3YLI


D. 

Answer: D

Watch Video Solution

Be3 + (n = 2)

75. The numbers of radial nodes of  orbitals are respectively:

A. 2,0

B. 0,2

C. 1,2

D. 2,1

Answer: A

Watch Video Solution

3s and 2p

https://dl.doubtnut.com/l/_716MQ2rM3YLI
https://dl.doubtnut.com/l/_YEE0ZZ06pNPR


76. The kinetic energy of an electron in the second Bohr orbit of a

hydrogen atom is [  is Bohr radius] :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

a0

h2

4π2ma2
0

h2

16π2ma2
0

h2

32π2ma2
0

h2

64π2ma2
0

77.  is the probability of finding the Is electron of hydrogen atom in a

spherical shell of infitesimal thickness, dr, at a distance  from the

nucleus. The volume of this shell is . The qualitative sketch of the

dependence of  on r is

A. 

P

r

4πr2dr

P

https://dl.doubtnut.com/l/_fKdJSDMtBUY9
https://dl.doubtnut.com/l/_WpUrXMTsD3Ei


Competition File Objective Type Questions C Multiple Choice Questions

B. 

C. 

D. 

Answer: C

Watch Video Solution

1. Which of the following statements are correct?

A. Radial wave functions gives the shape of the orbital

B. Radial wave function depends upon n and l.

C. 3p orbital has two spherical nodes

D. 3d orbital has no sperical node

Answer: B::D

https://dl.doubtnut.com/l/_WpUrXMTsD3Ei
https://dl.doubtnut.com/l/_c4ekOIiJVwO6


Watch Video Solution

2. Which of the following are correct notations for the orbitals ?

A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

n = 3, l = 2 → 3d

n = 4, l = 1 → 4p

n = 4, l = 3 → 4d

n = 6, l = 1 → 6f

3. The orbitals having the same number of spherical nodes are :

A. 4p, 3d

B. 3p , 4d

C. 4s, 5p

https://dl.doubtnut.com/l/_c4ekOIiJVwO6
https://dl.doubtnut.com/l/_1Ro0uKZSDC2b
https://dl.doubtnut.com/l/_x7vL0TxWwBRC


D. 2s, 3d

Answer: B::C

Watch Video Solution

4. Which of the following set of ions have the same number of electrons ?

A. 

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

Cr3 + , Fe2 +

Cu+ , Zn2 +

Mn2 + , Fe3 +

Sc3 + , V 3 +

https://dl.doubtnut.com/l/_x7vL0TxWwBRC
https://dl.doubtnut.com/l/_VTrL0MzQsHir


5. Which of the following atoms have same number of unpaired electrons

?

A. Copper (Z = 29)

B. Scandium (Z = 21)

C. Manganese (Z = 25)

D. Chromium (Z = 24)

Answer: A::B

Watch Video Solution

6. In which of the following the first orbital has higher energy than the

second in H-aotm?

A. 

B. 

C. 

n = 4, l = 3 and n = 5, l = 0

n = 3, l = 2 and n = 3, l = 1

n = 3, l = 1 and n = 3, l = 2

https://dl.doubtnut.com/l/_x27bsqPUWt4s
https://dl.doubtnut.com/l/_zsfWSAEBaIml


D. 

Answer: A::D

Watch Video Solution

n = 3, l = 2 and n = 2, l = 1

7. Identify the correct statement(s). 

The findings from the Bohr model for H-atom are

A. angular momentum of the electron is expressed as integral

multiples of 

B. the first Bohr radius is 

C. the energy of the  level,  is proportional to 

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

Answer: A::B::C

Watch Video Solution

h

2π

0.529Å

nth En

1

n2

https://dl.doubtnut.com/l/_zsfWSAEBaIml
https://dl.doubtnut.com/l/_B6DeELGedxex
https://dl.doubtnut.com/l/_qT1QqbW8yxGg


Competition File Objective Type Questions D Multiple Choice Questions

8. The ground state energy of hydrogen atom is . Consider an

electronic state  of  whose energy, azimuthal quantum number

and magnetic quantum number are -3.4 eV , 2 and 0, respectively . Which

of the following statement(s) is (are) true for the state ?

A. It is a 4d state.

B. The nuclear charge experienced by the electron in this state is less

than 2e, where e is the magnitude of the electronic charge

C. It has 3 radial nodes

D. It has 2 angular nodes

Answer: A::D

Watch Video Solution

−13.6eV

Ψ He+

Ψ

https://dl.doubtnut.com/l/_qT1QqbW8yxGg


1. In 1924, de-Broglie proposed that every particle possesses wave

properties with a wavelength ,  given by  where m is the mass

of the particle,  is its velocity and h is Planck's constant. The de-Broglie

prediction was confirmed experimentally when it was found that an

electron beam undergoes diffraction , a phenomenon characteristic of

waves. The de-Broglie wavelength can be estimated by measuring kinetic

energy of an electron accelerating by a potential V as : 

. 


The mass of a photon moving with velocity of light having wavelength

same as that of an  - particle (mass =  moving with

velocity of  is

A. 

B. 

C. 

D. 

Answer: B

λ λ =
h

mv

v

mv2 = eV where1eV = 1.6 × 10− 19J, h = 6.6 × 10− 34Js
1
2

α 6.6 × 10− 27kg)

2.5 × 102ms− 1

7.92 × 10− 21kg

5.5 × 10− 33kg

5.65 × 10− 31kg

7.92 × 10− 28kg

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


Watch Video Solution

2. In 1924, de-Broglie proposed that every particle possesses wave

properties with a wavelength ,  given by  where m is the mass

of the particle,  is its velocity and h is Planck's constant. The de-Broglie

prediction was confirmed experimentally when it was found that an

electron beam undergoes diffraction , a phenomenon characteristic of

waves. The de-Broglie wavelength can be estimated by measuring kinetic

energy of an electron accelerating by a potential V as : 

. 


The wavelength of matter wave associated with an electron passing

through an electric potential of 100 million volts is

A. 

B. 

C. 

D. 

λ λ =
h

mv

v

mv2 = eV where1eV = 1.6 × 10− 19J, h = 6.6 × 10− 34Js
1

2

102(2me)
1 / 2

h

h × 10− 4

(2me)1 / 2

10− 3h

(2me)1 / 2

h × 10− 4

(2me) − 1 / 2

https://dl.doubtnut.com/l/_eSkfxRPkUEXC
https://dl.doubtnut.com/l/_Ku16hfzwYnfy


Answer: B

Watch Video Solution

3. In 1924, de-Broglie proposed that every particle possesses wave

properties with a wavelength ,  given by  where m is the mass

of the particle,  is its velocity and h is Planck's constant. The de-Broglie

prediction was confirmed experimentally when it was found that an

electron beam undergoes diffraction , a phenomenon characteristic of

waves. The de-Broglie wavelength can be estimated by measuring kinetic

energy of an electron accelerating by a potential V as : 

. 


The proton and  are accelerated by the same potential, then their

de-Broglie wavelengths  are in the ratio of 

:

A. 

B. 

λ λ =
h

mv

v

mv2 = eV where1eV = 1.6 × 10− 19J, h = 6.6 × 10− 34Js
1
2

He2 +

λHe2 + and λp (mHe2 + = 4mp)

1

√2

1

2√2

https://dl.doubtnut.com/l/_Ku16hfzwYnfy
https://dl.doubtnut.com/l/_C2jZ8hiOR0eP


C. 

D. 

Answer: D

Watch Video Solution

2√2

1

2

4. In 1924, de-Broglie proposed that every particle possesses wave

properties with a wavelength ,  given by  where m is the mass

of the particle,  is its velocity and h is Planck's constant. The de-Broglie

prediction was confirmed experimentally when it was found that an

electron beam undergoes diffraction , a phenomenon characteristic of

waves. The de-Broglie wavelength can be estimated by measuring kinetic

energy of an electron accelerating by a potential V as : 

. 


If  is the wavelength associated with the electron in the 4th circular

orbit of hydrogen atom, then radius of the orbit is

A. 

λ λ =
h

mv

v

mv2 = eV where1eV = 1.6 × 10− 19J, h = 6.6 × 10− 34Js
1
2

λ

λ

2π

https://dl.doubtnut.com/l/_C2jZ8hiOR0eP
https://dl.doubtnut.com/l/_KycezAA59OcZ


B. 

C. 

D. 

Answer: C

Watch Video Solution

2
λ

π

2

πλ

2π

λ

5. In 1924, de-Broglie proposed that every particle possesses wave

properties with a wavelength ,  given by  where m is the mass

of the particle,  is its velocity and h is Planck's constant. The de-Broglie

prediction was confirmed experimentally when it was found that an

electron beam undergoes diffraction , a phenomenon characteristic of

waves. The de-Broglie wavelength can be estimated by measuring kinetic

energy of an electron accelerating by a potential V as : 

. 


The wavelength of particles constituting a beam of helium atoms moving

with a velocity of  is

λ λ =
h

mv

v

mv2 = eV where1eV = 1.6 × 10− 19J, h = 6.6 × 10− 34Js
1
2

2.0 × 104ms− 1

https://dl.doubtnut.com/l/_KycezAA59OcZ
https://dl.doubtnut.com/l/_FLve1zABtLNB


A. pm

B.  pm

C. 

D.  pm

Answer: A

Watch Video Solution

4.99

49.9

499nm

499

6. The position and energy of an electron is specified with the help of four

quantum numbers namely, principal quantum number (n), azimuthal

quantum number (l), magnetic quantum number  and spin quantum

number  . The permissible values of these are : 


 


 


 


 for each value of . 


The angular momentum of electron is given as  


(ml)

(ms)

n = 1, 2.... .

l = 0, 1, .... . (n − 1)

ml = − l, ......0, ...... + l

ms = + and −
1

2

1

2
ml

√l(l + 1) ⋅
h

2π

https://dl.doubtnut.com/l/_FLve1zABtLNB
https://dl.doubtnut.com/l/_Aw8zY3ysWlGt


While spin angular momentum is given as  where 

 


The electrons having the same value of  are said to belong to

the same orbital. According to Pauli's exclusion principle, an orbital can

have maximum of two electrons and these two must have opposite spin. 

For an electron having , the orbital angular momentum

is

A. 

B. 

C. zero

D. 

Answer: C

Watch Video Solution

√s(s + 1) ⋅ ( )
h

2π

s =
1

2

n, l and ml

n = 3 and l = 0

(√3)h

π

√6
h

2π

2√3
h

π

https://dl.doubtnut.com/l/_Aw8zY3ysWlGt


7. The position and energy of an electron is specified with the help of four

quantum numbers namely, principal quantum number (n), azimuthal

quantum number (l), magnetic quantum number  and spin quantum

number  . The permissible values of these are : 


 


 


 


 for each value of . 


The angular momentum of electron is given as  


While spin angular momentum is given as  where 

 


The electrons having the same value of  are said to belong to

the same orbital. According to Pauli's exclusion principle, an orbital can

have maximum of two electrons and these two must have opposite spin. 

The maximum number of electrons having  in an atom is

A. 32

B. 18

(ml)

(ms)

n = 1, 2.... .

l = 0, 1, .... . (n − 1)

ml = − l, ......0, ...... + l

ms = + and −
1

2

1

2
ml

√l(l + 1) ⋅
h

2π

√s(s + 1) ⋅ ( )
h

2π

s =
1
2

n, l and ml

n + l = 5

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


C. 10

D. 8

Answer: B

Watch Video Solution

8. The position and energy of an electron is specified with the help of four

quantum numbers namely, principal quantum number (n), azimuthal

quantum number (l), magnetic quantum number  and spin quantum

number  . The permissible values of these are : 


 


 


 


 for each value of . 


The angular momentum of electron is given as  


While spin angular momentum is given as  where 

 


The electrons having the same value of  are said to belong to

(ml)

(ms)

n = 1, 2.... .

l = 0, 1, .... . (n − 1)

ml = − l, ......0, ...... + l

ms = + and −
1

2

1

2
ml

√l(l + 1) ⋅
h

2π

√s(s + 1) ⋅ ( )
h

2π

s =
1
2

n, l and ml

https://dl.doubtnut.com/l/_bnrIjXDtPwux
https://dl.doubtnut.com/l/_5O1BRlAG63Cq


the same orbital. According to Pauli's exclusion principle, an orbital can

have maximum of two electrons and these two must have opposite spin. 

Which of the following statements is not correct ?

A. For sodium, the outermost electron has

B. The orbitals having  have same energies

C. For 4f electron,  is not possible.

D. The orbital 2d, 3f and 4g are not possible.

Answer: C

Watch Video Solution

n = 3, l = 0, ml = 0, s = + 1/2

n = 3, l = 2, ml = − 2

n = 4, l = 3, ml = 0, s = + 1/2

9. The hydrogen -like species  is in a spherically symmetric state 

with one node. Upon absorbing light , the ion undergoes transition to a

state . The state  has one radial node and its energy is equal is to the

ground state energy of the hydrogen atom. 

The sate  is

Li2 + S1

S2 S2

S1

https://dl.doubtnut.com/l/_5O1BRlAG63Cq
https://dl.doubtnut.com/l/_HJGYj7cf6iZu


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1s

2s

2p

3s

10. The hydrogen -like species  is in a spherically symmetric state 

with one node. Upon absorbing light , the ion undergoes transition to a

state . The state  has one radial node and its energy is equal is to the

ground state energy of the hydrogen atom. 

Energy of the state  in units of the hydrogen atom ground state energy

is

A. 

B. 

Li2 + S1

S2 S2

S1

075

1.50

https://dl.doubtnut.com/l/_HJGYj7cf6iZu
https://dl.doubtnut.com/l/_STs2YDgtcCHv


C. 

D. 

Answer: C

Watch Video Solution

2.25

4.50

11. The hydrogen -like species  is in a spherically symmetric state 

whth one radisal node . Upon absorbing light the ion undergoes transitoj

ot a state  has one radial node and its enrgy is equal to the groun sate

energy of hhe hydrogen atom. 

The orbital angular momentum quantum number of the state  is :

A. 0

B. 1

C. 2

D. 3

Answer: B

Li2 + S1

S2

s2

https://dl.doubtnut.com/l/_STs2YDgtcCHv
https://dl.doubtnut.com/l/_pbuLRbErUIpR


Watch Video Solution

12. The wave function,  is a mathematical function whose value

depends upon spherical polar coordinates  of the electron and

characterized by the quantum numbers . Here r is distance

from nucleus ,  is colatitude and  is azimuth. In the mathemetical

functions given in the table, Z is atomic number of  is Bohr radius. 


Using this information which is available in three columns of the table,

answer the following questions : 

 

For  ion, the only incorrect combination is

A. 

B. 

C. 

D. 

Answer: D

Ψn , l ,ml

(r, θ, ϕ)

n, l and ml

θ ϕ

a0

He+

(I)(i)(R)

(II)(ii)(Q)

(I)(i)(S)

(I)(iii)(R)

https://dl.doubtnut.com/l/_pbuLRbErUIpR
https://dl.doubtnut.com/l/_Mwz2j5Az0CRt


View Text Solution

13. The wave function,  is a mathematical function whose value

depends upon spherical polar coordinates  of the electron and

characterized by the quantum numbers . Here r is distance

from nucleus ,  is colatitude and  is azimuth. In the mathemetical

functions given in the table, Z is atomic number of  is Bohr radius. 


Using this information which is available in three columns of the table,

answer the following questions : 

 

For the given orbital in Column 1, the only correct combination for any

hydrogen like species is

A. 

B. 

C. 

D. 

Ψn , l ,ml

(r, θ, ϕ)

n, l and ml

θ ϕ

a0

(I)(ii)(S)

(IV )(iv)(R)

(III)(iii)(P )

(II)(ii)(P )

https://dl.doubtnut.com/l/_Mwz2j5Az0CRt
https://dl.doubtnut.com/l/_aYVMe5bPy3uE


Answer: D

View Text Solution

14. The wave function,  is a mathematical function whose value

depends upon spherical polar coordinates  of the electron and

characterized by the quantum numbers . Here r is distance

from nucleus ,  is colatitude and  is azimuth. In the mathemetical

functions given in the table, Z is atomic number of  is Bohr radius. 


Using this information which is available in three columns of the table,

answer the following questions : 

 

For hydrogen atom, the only correct combination is

A. 

B. 

C. 

D. 

Ψn , l ,ml

(r, θ, ϕ)

n, l and ml

θ ϕ

a0

(II)(i)(Q)

(I)(iv)(R)

(I)(i)(P )

(I)(i)(S)

https://dl.doubtnut.com/l/_aYVMe5bPy3uE
https://dl.doubtnut.com/l/_rPeJttEUEMBk


Answer: D

View Text Solution

15. Consider the Bohr's model of a one-electron atom where the electron

moves around the nucleus. In the following, List - I contains some

quantities for the nth orbit of the atom and List - II contains options

showing how they depends on n. 

 

Which of the following options has the correct combination considering

List - I and List - II ?

A. (III), (S)

B. (IV) , (Q)

C. (III),(P)

D. (IV), (U)

Answer: C

i l i

https://dl.doubtnut.com/l/_rPeJttEUEMBk
https://dl.doubtnut.com/l/_xZGYNpmmYJ8k


View Text Solution

16. Consider the Bohr's model of a one-electron atom where the electron

moves around the nucleus. In the following, List - I contains some

quantities for the nth orbit of the atom and List - II contains options

showing how they depends on n. 

 

Which of the following options has the correct combination considering

List-O and List-II ?

A. (II), (R )

B. (II), (Q)

C. (I),(P)

D. (I), (T)

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_xZGYNpmmYJ8k
https://dl.doubtnut.com/l/_zCY1BibwwBjs


Competition File Objective Type Questions Interger Type And Numerical

Value Type Questions

1. The maximum number of electrons can have principal quantum number

 and spin quantum number  is

Watch Video Solution

n = 3 ms = 1/2

2. How many times is the ionization energy of  ion as compared to

that of H-atom?

Watch Video Solution

He+

3. Total number of orbitals in a f-sub-shell is

Watch Video Solution

4. Number of unpaired electrons in  ion isFe2 +

https://dl.doubtnut.com/l/_lh0qW931F2ve
https://dl.doubtnut.com/l/_aoIry1eKQ8Ij
https://dl.doubtnut.com/l/_apHMXl1VW5tN
https://dl.doubtnut.com/l/_e6O3lm6lUeH1


Watch Video Solution

5. The maximum number of electrons in an atom with  is

Watch Video Solution

n = 4 and l = 1

6. The value of angular momentum for an electron in 3d orbital is .

The value of x is

Watch Video Solution

√x
h

2π

7. Number of times radius of the 3rd shell of the H-atom as compared to

that of radius of first shell is

Watch Video Solution

https://dl.doubtnut.com/l/_e6O3lm6lUeH1
https://dl.doubtnut.com/l/_MKxxyq5i7AVa
https://dl.doubtnut.com/l/_VCcrymcPbnds
https://dl.doubtnut.com/l/_aeLROXyfyqJJ


Unit Practice Test

8. The atomic masses of He and Ne are 4 and 20 amu respectively . The

value of the de Broglie wavelength of He gas at  is ''M'' times that

of the de Broglie wavelength of Ne at  M is

Watch Video Solution

−73. ∘ C

727. ∘ C.

9. In an atom, the total number of electrons having quantum numbers 

 and  is

Watch Video Solution

n = 4, |ml| = 1 ms = −
1

2

10. Not considering the electronic spin, the degeneracy of the second

excited state  of H atom is 9, while the degeneracy of the second

excited state of  is

Watch Video Solution

(n = 3)

H +

https://dl.doubtnut.com/l/_JOKypfP652yh
https://dl.doubtnut.com/l/_RiWJPQSdPTPy
https://dl.doubtnut.com/l/_lEJYIe77Dbcp


1. Maximum number of electrons in a sub-shell of an atom is determined

by the following.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2l + 1

2n2

4l + 2

4l − 2

2. The orbital angular momentum of a p-electron is given as :

A. 

B. 

C. 

h

√2π

√2h

π

√3h

√2

h

π

https://dl.doubtnut.com/l/_AwznzC1oMVP8
https://dl.doubtnut.com/l/_q3Q6Gnpu6U0R


D. 0

Answer: A

Watch Video Solution

3. Which of the following d-orbital has electron density in all the three

axes

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

3dxy

3dx2 −y2

3dx2

3dyz

https://dl.doubtnut.com/l/_q3Q6Gnpu6U0R
https://dl.doubtnut.com/l/_ZbQGVL0qhLZG


4. Assertion : 2s orbital is spherically symmetrical . 

Reason: s-orbital is sperically dependence.

A. Assertion and reason both are correct statements and reason is

correct explanation for assertion.

B. Assertion and reason both are correct statements but reason is not

correct explanation for assertion.

C. Assertion is correct statement but reason is wrong statement.

D. Assertion is wrong statement but reason is correct statement.

Answer: A

Watch Video Solution

5. Assertion : Wavelength associated with a moving particle becomes

double if its velocity is doubled. 

https://dl.doubtnut.com/l/_aX6PmRpot4cT
https://dl.doubtnut.com/l/_ZU2askaa9ELy


Reason : Wavelength associated with a moving object is inversely

proportional to its velocity.

A. Assertion and reason both are correct statements and reason is

correct explanation for assertion.

B. Assertion and reason both are correct statements but reason is not

correct explanation for assertion.

C. Assertion is correct statement but reason is wrong statement.

D. Assertion is wrong statement but reason is correct statement.

Answer: D

Watch Video Solution

6. Which has larger wavelength: an electron or a proton ?

Watch Video Solution

https://dl.doubtnut.com/l/_ZU2askaa9ELy
https://dl.doubtnut.com/l/_fsH9hVqfpX1s


7. What is the designation of an orbital having  ?

Watch Video Solution

n = 4 and l = 2

8. Calculate the wavelength associated with an electron (mass =

 having kinetic energy .

Watch Video Solution

9.1 × 10− 31kg) 2.275 × 10− 25J

9. Write the electronic configurations and predict the number of unpaired

electrons in the following : 

(i)  


(ii) 

Watch Video Solution

Cr(Z = 24)

Fe(Z = 26)

10. What is an orbital ? Compare the shapes of 1s and 2s-orbital.

https://dl.doubtnut.com/l/_vyg2bjOWGlri
https://dl.doubtnut.com/l/_wV4a7vr2JumP
https://dl.doubtnut.com/l/_qehUFi0rUXmE
https://dl.doubtnut.com/l/_F5K9IeshlrZ1


Watch Video Solution

11. An electron has a speed of  with uncertianty of 0.025%. What

is the uncertainty in locating its position?

Watch Video Solution

600ms− 1

12. What are Balmer series? Calculate the wave number of the longest and

shortest wavelength transition in the Balmer series of atomic spectrum.

Watch Video Solution

13. (a) What observations in scartterting experiment led Rutherford to

make the following conclusions? 

(i) The most of the space in an atom is empty. 

(ii) The whole of the mass of the atom is present in the centre of the

nucleus. 

(iii) Nucleus has positive charge. 

https://dl.doubtnut.com/l/_F5K9IeshlrZ1
https://dl.doubtnut.com/l/_R2xWz2X5HIOV
https://dl.doubtnut.com/l/_ZyczyRjfEU1u
https://dl.doubtnut.com/l/_LhYzQDyDawim


(b) What is the value of orbital angular momentum for an electron in 2s

orbital ? 

(c ) How many electrons in an atom may have  and  ? 


(d) What physical meaning is attributed to the square of the absolute

value of wave function ?

Watch Video Solution

n = 4 ms = + 1/2

Ψ 2

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

