
CHEMISTRY

BOOKS - PRADEEP CHEMISTRY (HINGLISH)

STRUCTURE OF ATOM

Sample Problem

1. Calculate the number of protons, neutrons and electrons in  .

Watch Video Solution

.80
35 Br

2. Total number of electrons, protons and neutrons present in the

nucleus of is

Watch Video Solution

.92 U
238

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_LSgx3DiBA96P
https://dl.doubtnut.com/l/_bGZPIq34ERUa
https://dl.doubtnut.com/l/_r3vdtn2ZyadJ


3. Nuclear radius is of the order of  while atomic radius is of

order . Assuming the nucleus and the atom to be spherical .What

fraction of an atom is occupied by nucleus ?

Watch Video Solution

10− 13cm

10− 8cm

4. Complete the following tables: 

Watch Video Solution

5. 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.

Watch Video Solution

https://dl.doubtnut.com/l/_r3vdtn2ZyadJ
https://dl.doubtnut.com/l/_qjiKDZZzxff2
https://dl.doubtnut.com/l/_tMtcPH8C1TAQ


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

wavelength .

Watch Video Solution

5800A ∘

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 wave length range of the visible spectrum extends from violet (400

nm)to red ( 750 nm). Express these wavelengthsin frequencies ( Hz)

.

Watch Video Solution

(1nm = 10− 9m)

https://dl.doubtnut.com/l/_ubjX6eC871iv
https://dl.doubtnut.com/l/_E6xoWDPeae7p
https://dl.doubtnut.com/l/_wZIvUg4IE8jN
https://dl.doubtnut.com/l/_t6E0vOPfO7BN


9. (a) What are the frequency and wavelength of a photon

emitted during transition from n = 5 state to n = 2 state 

in the hydrogen atom ? 

(b) In which region of the electromagnetic spectrum will 

this radiation lie ?

Watch Video Solution

10. The wavelength of the �rst line in the balmer series is .

Calculate the wavelength of the second line and the limiting line in the

Balmer series.

Watch Video Solution

656nm

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

in between two level of  ion whose sum is  and di�erence is .

Watch Video Solution

Li2 + 4 2

https://dl.doubtnut.com/l/_t6E0vOPfO7BN
https://dl.doubtnut.com/l/_zqg5okj3WdXz
https://dl.doubtnut.com/l/_ZruqsI7HgS1v
https://dl.doubtnut.com/l/_GI5ukCubq8xC


12. Calculate the wavelength of the radiation emitted when an electron in

a hydrogen atom undergoes a transition from 4th energy level to the 2nd

energy level. In which part of the electromagnetic spectrum does this line

lie ?

Watch Video Solution

13. calculate the energy assoclated with the �rst orbit of  . What is

the radius of this orbit?

Watch Video Solution

He+

14. Calculate the radius of Bohr's �fth orbit for hydrogen atom. Also

calculate the radius of third orbit of  ion

Watch Video Solution

He+

https://dl.doubtnut.com/l/_GI5ukCubq8xC
https://dl.doubtnut.com/l/_fXHIX8L6Q5wl
https://dl.doubtnut.com/l/_NHSSIpueNcm8


15. Calculate the velocity of electron in the �rst Bohr orbit of hydrogen

atom. Given that Bohr radius = , Planck's constant, 

s, mass of electron 

. Also calculate the velocity of

electron in third orbit of  ion

Watch Video Solution

0.529Å

h = 6.626 × 10− 34J

= 9.11 × 10− 31kg and 1J = 1kgm2s− 2

He+

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

atom. (ii) Ionization energy of the hydrogen atom

Watch Video Solution

17. The ionization energy of  is . Calculate the

energy of �rst stationary state of .

Watch Video Solution

He+ 8.72 × 10− 18Jatom − 1

Li2 +

https://dl.doubtnut.com/l/_vNPLqqd8h7qY
https://dl.doubtnut.com/l/_PsDRhIyRLPDT
https://dl.doubtnut.com/l/_vQtTi7Zzl6zY
https://dl.doubtnut.com/l/_yXqOjcTbnSmb


Problem

18. The ionization energy of hydrogen in excited state is . What

will be the energy of the photon emitted when it returns to the ground

state?

Watch Video Solution

+0.85eV

19. To which orbit the electron in H atom will jump on absorbing 12.1 eV

energy ?

Watch Video Solution

20. what is the total number of orbitals associated with the principal

quartum number n= 3?

Watch Video Solution

https://dl.doubtnut.com/l/_yXqOjcTbnSmb
https://dl.doubtnut.com/l/_9m9jDGUaQ42s
https://dl.doubtnut.com/l/_oPpYXAcWB7op


1. Calculate the frequency and energy of a photon of radiation having

wavelength 

Watch Video Solution

6000Å

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

is 

Watch Video Solution

5 × 1014hz

3. 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

4. Calculate the kinetic energy of the electron ejected when yellow light of

frequency  falls on the surface of potassium metal.5.2 × 1014 sec− 1

https://dl.doubtnut.com/l/_S1DdR4eKcFDA
https://dl.doubtnut.com/l/_tfOwBeHg8tdX
https://dl.doubtnut.com/l/_2ltoNcnRzJWX
https://dl.doubtnut.com/l/_EHQbhqEfuaZL


Threshold frequency of potassium is 

Watch Video Solution

5 × 1014 sec− 1

5. 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

6. The threshold frequency  for a metal is  . Calculate the

kinetic energy of an electron emitted when radiation of frequency

 hits the metal .

Watch Video Solution

v0 7 × 1014s− 1

v = 1.0 × 1015s− 1

https://dl.doubtnut.com/l/_EHQbhqEfuaZL
https://dl.doubtnut.com/l/_MW4lulnivsPf
https://dl.doubtnut.com/l/_lwq7RsEVatXe


7. Calculate the wavelength of a photon in Angstrons having an energy of

1 electron-volt.

Watch Video Solution

8. Calculate the wavelength associated with an electron (mass

) moving with a velocity of 

Watch Video Solution

9.1 × 10− 31kg

103m sec− 1(h = 6.6 × 10− 34kgm2 sec− 1)

9. 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/_hRfrdHKczuu8
https://dl.doubtnut.com/l/_H7TuUXE14Pfr
https://dl.doubtnut.com/l/_D2n06b6Wq68U


10. 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

11. Calculate the mass of a photon with wavelength .

Watch Video Solution

3.6Å

12. 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

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

the frequency of the particle wave.

5.85 × 10− 25J

https://dl.doubtnut.com/l/_Ot0oRTmilxKP
https://dl.doubtnut.com/l/_ANUyFBHR2k85
https://dl.doubtnut.com/l/_ySNjCCg4CHL8
https://dl.doubtnut.com/l/_CnCOUQNVuMPI


Watch Video Solution

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

accelerated from rest through a potential di�erecne of 1kV.

Watch Video Solution

15. When would the be Broglie wavelength of a moving electron become

equal to that of a moving proton? Mass of electron 

and mass of proton = 

Watch Video Solution

= 9.1095 × 10− 31kg

1.6725 × 10− 27kg

16. 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/_CnCOUQNVuMPI
https://dl.doubtnut.com/l/_7t6temJMBWe1
https://dl.doubtnut.com/l/_5bF2whorFhWN
https://dl.doubtnut.com/l/_XozNHgyifJkJ


17. Calculate the uncertainty in the velocity of a wagon of mass 3000kg

whose position is known to an accuracy of  pm (Planck's constant = 

)

Watch Video Solution

±10

6.63 × 10− 34Js

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

uncertainty in its velocity is  ( ,

mass of the electron )

Watch Video Solution

5.7 × 105m/sec h = 6.6 × 10− 34kgm2s− 1

= 9.1 × 10− 31kg

19.  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 %

https://dl.doubtnut.com/l/_nbJmHW7EdE50
https://dl.doubtnut.com/l/_boGLyIFxPYaV
https://dl.doubtnut.com/l/_8QcWXcBbjUyn
https://dl.doubtnut.com/l/_hNRsnLEgrR5h


20. If an electron is moving with velocity , which is accurate up

to 0.005% then calculate uncertainty in its position.

, mass of electron 

Watch Video Solution

500ms− 1

[h = 6.63 × 10− 34J − s = 9.1 × 10− 31kg]

21. how fast is an electron moving if it has a wavelength equal to the

distance traveled in one second ?

Watch Video Solution

22. A proton is accelerated to 1/10th of the velocity of light. If its velocity

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

uncertanity in position?

Watch Video Solution

±0.5 %

https://dl.doubtnut.com/l/_hNRsnLEgrR5h
https://dl.doubtnut.com/l/_YVOkNzwZPnwW
https://dl.doubtnut.com/l/_dreXa4oQjp7u


23. An electron is in 4f orbital. What possible values for quantum

numbers, n,l,m and s can it have ?

Watch Video Solution

24. Write down the quantum numbers n, l and m for the following

orbitals: 

(i)  (ii)  (iii)  (iv)  (v)  (vi) 

Watch Video Solution

3dx2 −y2 4dz2 3dxy 4dxz 2pz 3px

25. Usings,p,d,f notations, describe the orbital with the following

quantum numbers. 

(i)   

(ii)   

9iii)   

(iv)

Watch Video Solution

n = 2, l = 1

n = 4, l = 0

n = 5, l = 3

n = 3, l = 2

https://dl.doubtnut.com/l/_ubc4oOnjoscx
https://dl.doubtnut.com/l/_vW0tzA8qPzjB
https://dl.doubtnut.com/l/_nxDH62Kzw67R


Watch Video Solution

26. Which of the following sets of quantum numbers are not permitted? 

(i)  (ii) 

  

(iii)  (iv) 

Watch Video Solution

n = 2, l = 2, m = − 1, s = + 1/2

n = 2, l = 1, m = − 1, 2 = − 1/2

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

27. Which of the following orbitals are not possible? 

1p, 2s, 3f and 4d

Watch Video Solution

28. If n = 5, how many electrons can have ?

Watch Video Solution

ml = + 1

https://dl.doubtnut.com/l/_nxDH62Kzw67R
https://dl.doubtnut.com/l/_lsZBD81LQVa9
https://dl.doubtnut.com/l/_8t871jhuYQXo
https://dl.doubtnut.com/l/_HljL7yTOxB9r


29. Find the number of unpaired electrons present in phosphorus (atomic

no.15), chromium (atomic no. 24) and copper (atomic no. 29) after writing

their orbital electronic con�gurations.

Watch Video Solution

30. Write the electronic con�gurations of the elements with the following

atomic numbers : 

3, 8, 14, 17, 21, 38, 57 

Also mention the groups of the periodic table to which they belong.

Watch Video Solution

31. What atoms are indicated by the following eletronic con�gurations ? 

(i)  (ii) 

Watch Video Solution

1s22s22p1 [Ar]4s23d1

https://dl.doubtnut.com/l/_AjnyvKtG6KdW
https://dl.doubtnut.com/l/_UosUUfZThRpF
https://dl.doubtnut.com/l/_4ZRswbf93Lmg
https://dl.doubtnut.com/l/_085PBAcwCqES


32. A neutral atom of element has 2K, 8K and 5M electrons. Find out the

following : (a) Atomic No. of the element (b) Total No. of s electrons (c)

Total No. of p- electrons (d) No. of protons in the nucleus and (e) Valency

of the element.

Watch Video Solution

33. Give the electronic con�guration of the following ions : 

(i)  (ii)  (iii)  and  (iv)  (v) 

Watch Video Solution

Cu2 + Cr3 + Fe2 + Fe3 + H − S2 −

34. Discuss the possibility of the atom for existing in the following

electronic con�gurations : 

(i)  (ii)  (iii)  (iv) 

Watch Video Solution

1s22s22p1
x 1s22s12p1

x2p1
y2p1

z 1s22s12p2
x2p1

y 1s22s23s2

https://dl.doubtnut.com/l/_085PBAcwCqES
https://dl.doubtnut.com/l/_kHE9i6kKp0kg
https://dl.doubtnut.com/l/_BEhfY6HcyiPT


Curiosity Question

35. Consider the electronic con�gurations : (i)  (ii)   

(a) Name the element corresponding to (i) 

(b) Does (ii) correspond to the same or di�erent element ? 

(c) How can (ii) be obtained from (i) ? 

(d) Is it easier to remove one electron from (ii) or (i) ? Explain.

Watch Video Solution

122s1 1s23s1

1. What is the basic principle of a television picture tube or �uorescent

light tubes ?

Watch Video Solution

2. A piece of iron is heated in a �ame. It �rst becomes dull red then

becomes reddish yellow and �nally turns to white hot. The correct

explanation for the above observation is possible by using.

https://dl.doubtnut.com/l/_wb21kjFOhV8a
https://dl.doubtnut.com/l/_aSJrgQEvEUvO
https://dl.doubtnut.com/l/_C5ntbtcq0ydH


Watch Video Solution

3. What is the range of frequencles used in a microwave oven ?

Watch Video Solution

4. Give one Important pratical application of photoelectric e�ect

Watch Video Solution

5. We do not see a car moving as a wave on the road. Explain.

Watch Video Solution

6. Iron pieces are attracted towards a magnet but zinc pieces are no. Why

?

Watch Video Solution

https://dl.doubtnut.com/l/_C5ntbtcq0ydH
https://dl.doubtnut.com/l/_N1RD9rgVSXZc
https://dl.doubtnut.com/l/_LtbGhnHUNGmp
https://dl.doubtnut.com/l/_pJzXSYiaQtc2
https://dl.doubtnut.com/l/_R4YtWDLF9Kjl


Problem for Practice

1. Neutrons can be found in all atomic nuclei except in one case. Which is

this atomic nucleus and what does it consist of?

Watch Video Solution

2. How many nucleous are present in an atom of Nobelium,  ? How

many electrons are present n the atom ? How many nucleons may be

considered as neutrons?

Watch Video Solution

.254
102 No

3. Complete the table: 

https://dl.doubtnut.com/l/_R4YtWDLF9Kjl
https://dl.doubtnut.com/l/_7xcQDscXpqdI
https://dl.doubtnut.com/l/_UXVygUEvAe2T
https://dl.doubtnut.com/l/_wPj6vVhCmksA


Watch Video Solution

4. Complete the table: 

Watch Video Solution

5. Find the number of protons, electrons and neutrons in (a)  (b) 

Watch Video Solution

.27
13 Al

3 +

.15
8 O2 −

6. The elements P (Atomic weight 39) and Q (Atomic weight 80) contain 20

and 45 neutrons respectively their nucleus. Give their electronic

arrangements separately.

Watch Video Solution

https://dl.doubtnut.com/l/_wPj6vVhCmksA
https://dl.doubtnut.com/l/_KscKvCOFa2kU
https://dl.doubtnut.com/l/_32dym8MmZQRB
https://dl.doubtnut.com/l/_AD4TwzGNRDIy


7. Give the name and atomic number of the inert gas atom in which the

total number of -electrons is equal to the di�erence in number to the -

and -electrons.

Watch Video Solution

d p

−s

8. A monoatomic anion of unit charge contains 45 neutrons and 36

electrons. Find the atomic number, mass number of the ion with its

identi�cation.

Watch Video Solution

9. Calculate the frequency of infrared radiations having wavelength,

.

Watch Video Solution

3 × 106nm

https://dl.doubtnut.com/l/_AD4TwzGNRDIy
https://dl.doubtnut.com/l/_9ZJL4bwiiU99
https://dl.doubtnut.com/l/_HCcpvtF5yzXT
https://dl.doubtnut.com/l/_NLEbxa0lJ1kA


10. Calculate the range of frequencies of visible light from 

Watch Video Solution

3800 − 7600Å

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

travel from mars to the earth, a distance of  ?

Watch Video Solution

6 × 103 sec− 1

8 × 107km

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

Watch Video Solution

4 × 1014Hz

13.  particular radiostation broadcasts at a frequency of  Kilo Hertz

another radio station broadcasts at a frequency of  mega Hertz. What

are the wave length of radiations from each station?

A 1120

98.7

https://dl.doubtnut.com/l/_tkp0gFGahoYK
https://dl.doubtnut.com/l/_Nu4gas1Dc5AI
https://dl.doubtnut.com/l/_1uGvUcHlR1Vi
https://dl.doubtnut.com/l/_iETqaffPjhle


Watch Video Solution

14. Which has a higher energy : a photon of red light with a wavelegth of

 or a photon of green light with a wavelength of ?

Watch Video Solution

7500Å 5250Å

15. In the ultraviolet region of the atomic spectrum of hydrogen, a line is

obtained at . Calculate the energy of photon of this wavelength (

 J-sec)

Watch Video Solution

1026Å

h = 6.626 × 10− 34

16. In the infrared region of the atomic spectrum of hydrogen, a line is

obtained at . Calculate the energy of this photon 

 sec)`

Watch Video Solution

3802cm− 1

(h = 6.626 × 10− 34J

https://dl.doubtnut.com/l/_iETqaffPjhle
https://dl.doubtnut.com/l/_4yVVE7MYxPuU
https://dl.doubtnut.com/l/_vKNYAZrYZGes
https://dl.doubtnut.com/l/_VVVHVrAwb4NL


17. Light of wavelenght 4000Å falls on the surface of cesium . Calculate

the maximum kinetic energy of the photoelectron emiited . The critical

wavelenght for photoelectric e�ect in cesium is 6600Å.

Watch Video Solution

18. What is the ratio between the energies of two radiations, one with a

wavelength of  and the other with ?

Watch Video Solution

6000Å 2000Å[1Å = 10− 10m]

19. The threshold energy for photoelectric emission of electrons from a

metal is  joule. If light of  wavelength is used, will the

electrons be efected or not ? (  Joule sec)

Watch Video Solution

3.056 × 10− 15 4000Å

h = 6.63 × 10− 34

https://dl.doubtnut.com/l/_XB2Rq0ty30pD
https://dl.doubtnut.com/l/_Uzt81idGtCWF
https://dl.doubtnut.com/l/_6G8JiNwhz0X5


20. Calculate the wavelength of a photon in Angstrons having an energy

of 1 electron-volt.

Watch Video Solution

21. Sodium street lamp gives o� a characteristic yellow light of

wavelength 588 nm. Calculate the energy mole (in kJ/mol) of these

photons.

Watch Video Solution

22. Calculate the wavelength of the radiations in nanometers emitted

when an electron in hydrogen atom jumps from third orbit to the ground

state. 

Watch Video Solution

(RH = 109677cm− 1)

https://dl.doubtnut.com/l/_AWhqzDayEHP2
https://dl.doubtnut.com/l/_QjrOBMcCojFd
https://dl.doubtnut.com/l/_kqQq7ekd4ElQ


23. Calculate the wavelength from the Balmer formula when 

Watch Video Solution

n2 = 3.

24. Calculate the wavelength of spectral line in Lyman series

corresponding to .

Watch Video Solution

n2 = 3

25. If the energy di�erence between the electronic states is

, calculate the frequency of light emited when an electron

drop form the height to the lower state. Planck's constant ,

Watch Video Solution

214.68kJmol− 1

h = 39.79 × 10− 14kJsmol− 1

https://dl.doubtnut.com/l/_Ee0TrQ9QVOuw
https://dl.doubtnut.com/l/_3TaiOe7pGlXu
https://dl.doubtnut.com/l/_4BPaFfRzDXrm


26. In hydrogen atom, an electron jumps from 3d orbit to the 2nd orbit.

Calculate the wavelength of the radiatoin emitted.

Watch Video Solution

(h = 6.63 × 10− 34J sec)

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

the Balmer series of atomic hydrogen.

Watch Video Solution

28. Applyig bohr's model when H-atom comes from n=4 to n=2, calcualte

its wavelength. In this process, write whether energy is released or

aborbed? Also write the range of radiation

Watch Video Solution

RH = 2.18 × 10− 18J, h = 6.63 × 10− 34J − s

https://dl.doubtnut.com/l/_9bXmOF9GmK5I
https://dl.doubtnut.com/l/_F9kgb7r1Rlu4
https://dl.doubtnut.com/l/_kLYnE3lDxS9X
https://dl.doubtnut.com/l/_xryMtyurclO5


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

wavelength of 

Watch Video Solution

2Å, (h = 6.6 × 10− 34kgm2s− 1)

30. Calculate the wavelength of an electron moving at

 (mass of the electron

)

Watch Video Solution

3.0 × 1010cm sec− 1

= 9.11 × 10− 31kg, h = 6.6 × 10− 34kgm2 sec− 1

31. The kinetic energy of an electron is  (electron volts).

Calculate the wavelength of the wave associated with the electron. The

mass of the electron may be taken as 

Watch Video Solution

5 × 105eV

10− 30kg

https://dl.doubtnut.com/l/_xryMtyurclO5
https://dl.doubtnut.com/l/_PxvwMvr3yrHt
https://dl.doubtnut.com/l/_WiEZrZwVYKxz


32. A proton  is moving with kinetic energy

 calculate the de Broglie wavelength associated with it? 

Watch Video Solution

(mass = 1.66 × 10− 27kg)

5 × 10− 27J

(h = 6.6 × 10− 34Js)

33. A particle having a wavelength of  is moving with a

velocity of  m/sec. Find the mass of the particle. Planck's constant is 

Watch Video Solution

6.6 × 10− 6m

104

6.62 × 10− 34kgm2 sec− 1

34. What must be the velocity of a beam of electrons if they are to disply

a de Broglie wavelength of  (mass of electron 

)?

Watch Video Solution

100Å

= 9.1 × 10− 31kg, h = 6.6 × 10− 34Js

https://dl.doubtnut.com/l/_Pvan3HBwBKw5
https://dl.doubtnut.com/l/_Pk024N7Y3HLc
https://dl.doubtnut.com/l/_HgTcBrM7MLee
https://dl.doubtnut.com/l/_8vD5GmyFaXqj


35. What will be the wavelength of oxygen molecule in picometers moving

with a velocity of 

Watch Video Solution

660ms− 1(h = 6.6 × 10− 34kgm2s− 1)

36. 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

37. Calculate de Broglie wavelength of an electron travelling at  of the

speed of light.

Watch Video Solution

1 %

38. The sodium �ame test has a characteristic yellow colour due to the

emission of a wavelength of . What is the mass equivalent of one589nm

https://dl.doubtnut.com/l/_8vD5GmyFaXqj
https://dl.doubtnut.com/l/_MSegP344vCKC
https://dl.doubtnut.com/l/_yGrc28pPQcsX
https://dl.doubtnut.com/l/_rKTNGOD0rgSf


photon of this wavelength?

Watch Video Solution

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

particle accelerator through a potentiation di�erence of 100 million volts 

Watch Video Solution

[1eV = 1.6 × 10− 19J, me = 9.1 × 10− 31kg, h = 6.6 × 10− 34Js, c = 3.0 ×

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

of 12pm

Watch Video Solution

α

41. A moving electron has  joules of kinetic energy. Calculate

its wavelength (mass )

Watch Video Solution

4.55 × 10− 25

= 9.1 × 10− 31kg and h = 6.6 × 10− 34kgm2s− 1

https://dl.doubtnut.com/l/_rKTNGOD0rgSf
https://dl.doubtnut.com/l/_jWf3JrTPCoPD
https://dl.doubtnut.com/l/_UsiDHwdQ8k8O
https://dl.doubtnut.com/l/_NmfaX3lI3kh6


42. The energy of an -particle is . What will be the

wavelength associated with it?

Watch Video Solution

α 6.8 × 10− 18J

43. 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

44. The approximate mass of an electron is . Calculate the

uncertainty in its velocity if the uncertainty in its position were of the

order of 

Watch Video Solution

10− 27g

10− 11m(h = 6.6 × 10− 34kgm2 sec− 1)

https://dl.doubtnut.com/l/_NmfaX3lI3kh6
https://dl.doubtnut.com/l/_lYdj3rMujGF5
https://dl.doubtnut.com/l/_bHqv7TeGeIz7
https://dl.doubtnut.com/l/_wEWsJ53Yue1k
https://dl.doubtnut.com/l/_qCknr5iidVUs


45. Calculate the product of uncertainty in position and velocity for an

electron of mass  according to Heisenberg uncertainty

principle

Watch Video Solution

9.1 × 10− 31kg

46. Calculate the uncertainty in the velocity of a cricket hall (mass

 uncertainty in position is of the order of 

Watch Video Solution

= 0.15kg) 1Å

47. 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

(h = 6.62 × 10− 34kg. m2s− 1)

https://dl.doubtnut.com/l/_qCknr5iidVUs
https://dl.doubtnut.com/l/_ODtC8jPP9IOR
https://dl.doubtnut.com/l/_wdbrpAjTZESE


48. The uncertainties in the position and velocity of a particle are

 respectively. Calculate the mass of the

particle 

Watch Video Solution

10− 10m and 5.27 × 10− 24ms− 1

(h = 6.625 × 10− 24J. s)

49. The mass of electron is kg. Calculate the uncertainty in

its velocity if the uncertainty in position is the uncertainty in position is

of the order of pm. .

Watch Video Solution

9.11 × 10− 31

±10 (h = 6.6 × 10− 34kgm2s− 1)

50. 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/_yNtBcuwG1j0m
https://dl.doubtnut.com/l/_4p1h5mCN1aVU
https://dl.doubtnut.com/l/_eWdEYFzgOeex


51. 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)

52. Calculate the uncertainty in the position of a dust particle with mass

equal to 1 mg if the uncertainty in its velocity is 

Watch Video Solution

5.5 × 10− 20ms− 1

53. The uncertainty in the momentum of a particle is .

With what accuracy can its position be deterimed ?

Watch Video Solution

2.2 × 10− 4gcms− 1

(h = 6.626 × 10− 27  ergs)

https://dl.doubtnut.com/l/_QIgmeqesQZAh
https://dl.doubtnut.com/l/_DTSDdaz0gWdP
https://dl.doubtnut.com/l/_vCHcXZVIXSE4


54. Calculate the uncertainty in the velocity in the velocity of an electron

if the uncertainty in its position is  or 100 pm 

Watch Video Solution

1Å (10− 10m)

55. What is the minimum uncertainty in theh position of a bullet of mass

5g that is known to have a speed somewhere between 550,00000 and

550,00001 ?

Watch Video Solution

ms− 1

56. If n is equal to 3, what are the values of quantum number l and m ?

Watch Video Solution

57. How many orbitals are present in the subshells with (a) 

(b) n = 4, l = 2 (c) n = 5, l = 2?

n = 3, l = 2

https://dl.doubtnut.com/l/_SveZ3pw6RLIy
https://dl.doubtnut.com/l/_0SdcRTULA31v
https://dl.doubtnut.com/l/_VZzTm0dJ20k0
https://dl.doubtnut.com/l/_QUDA35y2AVFQ


Watch Video Solution

58. What are the value of n, l and m for 2p-orbitals ?

Watch Video Solution

59. Write the correct orbital notations for each of the following sets of

quantum numbers: 

(i) n = 2, l = 1, (ii) n = 3, l = 0 (iii) n = 5, l = 3 and (iv) n = 4, l = 2 ?

Watch Video Solution

60. What designation is given to an orbital having 

n = 2, l = 1, (ii) n = 3, l = 0, (iii) n = 5, l = 3 (iv) n = 4, l = 2?

Watch Video Solution

https://dl.doubtnut.com/l/_QUDA35y2AVFQ
https://dl.doubtnut.com/l/_0gRxAlNVeOJn
https://dl.doubtnut.com/l/_oS6bCOCpayNp
https://dl.doubtnut.com/l/_2R2gOR4Myfkv


61. Give the value of the quantum numbers for the electron with the

highest energy in sodium atom

Watch Video Solution

62. Which of the following orbitals are not possible? 7s, 2d, 3f and 1p

Watch Video Solution

63. What of the following sets of quantum numbers are not possible? 

(i) n = 3, l = 2, m = 0, s =  (ii) n = 3, l = 2,   

(iii)  (iv) 

Watch Video Solution

−1/2 m = − 2, s = − 1/2

n = 3, l = 3, m = − 3, s = + 1/2

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

https://dl.doubtnut.com/l/_OfyFeW0FJGk0
https://dl.doubtnut.com/l/_fqlOb2WnsuKo
https://dl.doubtnut.com/l/_VRPu2cXhKxX1


64. Give the electronic con�gurations of : 

(i_ Scandium (Z = 21) 

(ii) Chromium (Z = 24)

Watch Video Solution

65. Write the electronic con�gurations and the names of the elements

having the atomic numbers 5, 9, 10, 19 and 20.

Watch Video Solution

66. Give the electronic con�gurations of the elements :

Watch Video Solution

.19 K, .25 Mn, .20 Ca

https://dl.doubtnut.com/l/_U7Gkp7LQHMIH
https://dl.doubtnut.com/l/_0Dp9csx9ZBZw
https://dl.doubtnut.com/l/_P9evyhaY09IN


67. Write the electronic con�gurations of the elements : Chlorine and

Phosphorus.

Watch Video Solution

68. Given the electronic con�gurations of the ions : (i)  (ii)  (iii) 

 (iv) 

Watch Video Solution

H − 1 Na+

N − 1 N 2 +

69. Write down the electronic con�guration of an element with atomic

number 14. Which group in the periodic table does this element belong

to ?

Watch Video Solution

https://dl.doubtnut.com/l/_Wvs62U2yY0px
https://dl.doubtnut.com/l/_S7Qn81BeWJvw
https://dl.doubtnut.com/l/_Slb13I0xau2P


70. Name the elements that correspond to the given electronic

con�gurations. Write down their atomic number also. (i)  (ii) 

 (iii) 

Watch Video Solution

1s22s22p2

1s22s22p63s23p1 1s22s22p63s23p6

71. Correct the following electronic con�gurations of the elements in the

ground state : 

(i)  (ii)   

(iii)   

(iv) 

Watch Video Solution

1s22s12p2
x2p2

y2p2
z3s23p1

x 1s22s12p2
y2p2

y2p1
z

1s22s22p63s23p63d5

1s22s22p63s23p63d44s2

72. The atomic mass of an element is double its atomic number. If there

are four electrons in the 2p-orbital, the draw the model of the atom

showing the arrangement of protons, neutrons and electrons. Give its

valence and name the element.

https://dl.doubtnut.com/l/_PYUxRNi3xR5v
https://dl.doubtnut.com/l/_GgwmOEw78syX
https://dl.doubtnut.com/l/_hJgPKQcHZbRt


Watch Video Solution

73. Write the electronic con�guration of the elements 

 , (ii)  , (iii)   

Point out the element with (a) Maximum nuclear charge ,(b) Minimum

number of neutrons , (c) Maximum mass number. , (d) Maximum number

of unpaired electrons.

Watch Video Solution

(i).19
9 F .36

18 Ar .32
16 S

74. What are thhe atomic numbers of elements whose outermost

electrons are represented by 

(i)  (ii)  and (iii)  ?

Watch Video Solution

3s1 2p3 3d6

75. What atoms are indicated by the following con�guration ?

 [He]2s1

https://dl.doubtnut.com/l/_hJgPKQcHZbRt
https://dl.doubtnut.com/l/_1eMZ9YEzjKSM
https://dl.doubtnut.com/l/_dY1UZWXpLB9O
https://dl.doubtnut.com/l/_C0iEY48BOq79


 

Watch Video Solution

[Ne]3s23p3

[Ar]4s23d1

76. Which of the following con�gurations represent the elemnet in the

ground and which in the excited state ? Name the element in each case : 

(i)  (ii)  (ii)  (iii)  (iv) 

Watch Video Solution

1s22s12p1 1s22s22p12p1 1s22s22p1 1s22s12p1
x2p1

y2p1
z

1s22s22p63s23p1
x3p1

y3p1
z3d1

77. A p-sub-shell which consists of px, py and pz orbitals contains only one

electron. In which one of these three orbitals should the electron be

located ?

Watch Video Solution

https://dl.doubtnut.com/l/_C0iEY48BOq79
https://dl.doubtnut.com/l/_xGi60XVLsaTu
https://dl.doubtnut.com/l/_ZoQoE1E4WGel


Advanced Problems For Competitions

78. Which of the following quantum numbers for orbitals in hydrogen

atom has a greater energy for electrons ? 

(i)  (ii) 

Watch Video Solution

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

1. A hydrogen like atom (atomic number ) is in a higher excited state of

quantum number . This excited atom can make a transition to the �rst

excited state by successively emitting two photons of energies 

and  respectively. Alternatively the atom from the same excited

state can make a transition to the second excited state by successively

emitting 2 photons of energy  and  respectively. Determine

the value of 

Watch Video Solution

z

n

10.2eV

17.0eV

4.25eV 5.95eV

(n + z)

https://dl.doubtnut.com/l/_rCM85aSSYDny
https://dl.doubtnut.com/l/_Ljd4z48LzE07
https://dl.doubtnut.com/l/_G3de3KqRaTk4


2. An iodine molecule dissociates into atom after absorbing light of

wavelength Å. If quantum of radiation is absorbed by each molecule

calculate the kinetic energy of iodine (Bond energy of  is 

Watch Video Solution

4500

I2 240kJmol− 1)

3. Calculate the angular frequency of an electron occuppying the second

Bohr orbit of  ion.

Watch Video Solution

He+

4. A leaser emits monochromatic radiation of wavelength 663 nm. If it

emits  quanta per second per square metre, calculate the power

output of the laser in joule per square metre per second.

Watch Video Solution

105

https://dl.doubtnut.com/l/_G3de3KqRaTk4
https://dl.doubtnut.com/l/_rpf7cUmA9Qkh
https://dl.doubtnut.com/l/_7PXzX8dRX7x9


5. Find the quantum number  corresponding to the excited state of

 ion, if on transition to the ground state that ion emits two photons

in succession with wave lengths  and .

Watch Video Solution

n

He+

108.5 30.4nm

6. 1.8 g hydrogen atoms are excited to raditions . They study of spectra

indicates that 27% of the atoms are 

in 3rd energy level and 15% of atom in 2nd energy level and the rest in

ground state .If .I.P.of H is 

erg . Calcute-  

(i) No. the atoms present in III & II energy level . 

(ii) Total energy evolved when all the atoms when all the atoms return to

ground state.

Watch Video Solution

21.7 × 10− 8

https://dl.doubtnut.com/l/_CLo7GzTeiizb
https://dl.doubtnut.com/l/_acAqHJLsJp9z


7. 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

8. In hydrogen atom, energy of �rst excited state is . Then,  of

the same orbit of hydrogen atom is.

Watch Video Solution

−3.4eV KE

9. Photoelectric emission is observed from a surface for frequencies

 of the incident radiation  . If maximum kinetic energies

of the photo electrons in the two cases are in the ratio  , then the

threshold frequency is given by:

Watch Video Solution

v1andv2 (v1 > v2)

1:K

https://dl.doubtnut.com/l/_xaFgvzBdtNPU
https://dl.doubtnut.com/l/_e7AzjY4dEMZp
https://dl.doubtnut.com/l/_tvNV4yy2sh0o


10. A photon with initial frquency Hz scatters o� an electron at rest.

Its �nal frequency is . The speed of scattered electron is

close to : 

Watch Video Solution

1011

0.9 × 1011Hz

(h = 6.63 × 10− 34Js, me = 9.1 × 10− 31kg)

11. When a hydrogen atoms emits a photon of energy  , its orbital

angular momentum changes by (where h os Planck's constant)

Watch Video Solution

12.1eV

12. 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/_yUlcQwtQfGh6
https://dl.doubtnut.com/l/_d09IZ0eRHZCX
https://dl.doubtnut.com/l/_Jm66YS0dfgWU
https://dl.doubtnut.com/l/_vxLMs9wBazPQ


13. The radial wave equation for hydrogen of radial nodes from nucleus

are: 

  

where,  = radius of �rst Bohr orbit 

The minimum and maximum position of radial nodes from nucleus are:

Watch Video Solution

Ψ1s = ( )
3 / 2

[(x − 1)(x2 − 8x + 12)]e−x / 21

16√4

1

a0

x = 2r/a0, a0

14. Calculate the momentum of electron moving with  3rd velocity of

light .

Watch Video Solution

1/3

15. An electron beam can undergo defraction by crystals. Through what

potential should a beam of electrons be accelerated so that its

wavelength becomes  Å?

Watch Video Solution

1.54

https://dl.doubtnut.com/l/_vxLMs9wBazPQ
https://dl.doubtnut.com/l/_x27daKreeEXC
https://dl.doubtnut.com/l/_VishkBt9nE2s


Test Your Grip (Multiple Choice Questions)

16. If ions are known to have the wavelength di�erence of the �rst

lines of Balmer series and �rst line of Lyman series equal to

 then the value of Rydberg constant (R) is

Watch Video Solution

He+

Δλ = 132nm

17. 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

18. The wavelength of  line of Balmer series is . What is the

wavelength of  line of Balmer series?

Watch Video Solution

Hα 6500Å

Hβ

https://dl.doubtnut.com/l/_62dmDZF733ib
https://dl.doubtnut.com/l/_p77am2viFHN3
https://dl.doubtnut.com/l/_O55OWTrdyIVG


1. Deuterium nucleus contains :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1p + 1n

2p + 0n

1p + 1e−

2p + 2n

2. Which one of the following pairs constitutes isotones?

A. 

B. 

C. 

D. 

.6 C
13 and .6 C

14

.6 C
13 and .7 N

14

.7 N
14 and .9 F

19

.7 N
14 and .7 N

15

https://dl.doubtnut.com/l/_AqVP4tGAu0RJ
https://dl.doubtnut.com/l/_oZoxFppKxLpT


Answer: B

Watch Video Solution

3. Among the following groupings which represents the collection of

isoelectronic species?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

NO+ , C 2 −
2 , O−

2 , CO

N2, C − 2
2 , CO, NO

CO, NO+ , CN − , C 2
2

NO, CN − , N2, O−
2

4.  of photons each of frequency  would have approximately

a total enegry of

1mol 250s− 1

https://dl.doubtnut.com/l/_oZoxFppKxLpT
https://dl.doubtnut.com/l/_phpTyabA55L2
https://dl.doubtnut.com/l/_NWSjRZctNKbn


A. 1 erg

B. 1 joule

C. 1 eV

D. 1 MeV

Answer: A

Watch Video Solution

5. In photoelectric e�ect, the kinetic energy of photoelectrons increases

linearly with the

A. wavelength of incident light

B. frequency of incident light

C. velocity of incident light

D. atomic mass of the element

Answer: B

https://dl.doubtnut.com/l/_NWSjRZctNKbn
https://dl.doubtnut.com/l/_hggycUVzHxP0


Watch Video Solution

6. visible line of hydrogen spectrum will be

A. Lyman

B. Balmer

C. Paschen

D. Brackett

Answer: B

Watch Video Solution

7. For which of the following species, Bohr theory is not applicable ?

A. 

B. 

C. 

Be3 +

Li2 +

He2 +

https://dl.doubtnut.com/l/_hggycUVzHxP0
https://dl.doubtnut.com/l/_yGOl2LXmFiJj
https://dl.doubtnut.com/l/_cIPO7uP4cKJz


D. .

Answer: C

Watch Video Solution

H

8. In a hydorgen atom, enegry of the �rst 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

https://dl.doubtnut.com/l/_cIPO7uP4cKJz
https://dl.doubtnut.com/l/_1oH5OgGJ4Msw


9. Which of the following transitions have minimum wavelength

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

n4 → n1

n2 → n1

n4 → n2

n3 → n1

10. Planck's constant has the dimension (unit) of

A. work

B. energy

C. angular momentum

D. linear momentum

https://dl.doubtnut.com/l/_ShhpuaqvJKLr
https://dl.doubtnut.com/l/_NARwqSi0tl48


Answer: C

Watch Video Solution

11. According to Boohr's theory the angular momentum of an electron in

5th orbit is :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

10h/π

2.5h/π

25h/π

1.0h/π

12. The radius of the forst Bohr orbit of hydrogen atom is . The

radius of the third orbit of  will be

0.59Å

He+

https://dl.doubtnut.com/l/_NARwqSi0tl48
https://dl.doubtnut.com/l/_ZOqRpdmN3phE
https://dl.doubtnut.com/l/_8IMrZ8T3QzqJ


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

8.46Å

0.705Å

1.59Å

2.38Å

13. The line spectrum of  ion will resemble that of :

A. Hydrogen atom

B.  ion

C. Helium atom

D. Lithium atom

Answer: A

Watch Video Solution

He+

Li+

https://dl.doubtnut.com/l/_8IMrZ8T3QzqJ
https://dl.doubtnut.com/l/_wSVUQVcB81bq


14. In the Sommerfeld's modi�cation of Bohr's theory, the trajectory of an

electron in a hydrogen atom is

A. a perfect ellipse

B. a closed ellipse like curve, narrower at the perihelion position and

�atter at the aphelion position

C. a closed loop on the spherical surface

D. a rosette

Answer: d

Watch Video Solution

15. When the electron of a hydrogen atom jumps from the n=4 to the n=1

state , the number of all pos - sible spectral lines emitted is :-

A. 15

https://dl.doubtnut.com/l/_wSVUQVcB81bq
https://dl.doubtnut.com/l/_8GlLKMPbN2ww
https://dl.doubtnut.com/l/_X80uDe5cJymo


B. 9

C. 6

D. 3

Answer: C

Watch Video Solution

16. Which of the following has the largest de Brogile wavelength provided

all have equal velocity?

A. Carbon dioxide molecule

B. Electron

C. Ammonia molecule

D. Proton

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_X80uDe5cJymo
https://dl.doubtnut.com/l/_0OrE8brdbkph


17. Which of the following relates to photons both as wave motion and as

a stream of particles?

A. Interference

B. 

C. Di�raction

D. 

Answer: D

Watch Video Solution

E = mc2

E = hv

18. The de Broglie wavelength of a ball of mass 10g moving with a velocity

of  is 

A. 

B. 

10ms− 1 (h = 6.626 × 10− 34Js)

6.626 × 10− 33m

6.626 × 10− 29m

https://dl.doubtnut.com/l/_0OrE8brdbkph
https://dl.doubtnut.com/l/_PBq3dsoWiE7O
https://dl.doubtnut.com/l/_55KP3Ho3AOSq


C. 

D. 

Answer: A

Watch Video Solution

6.626 × 10− 31m

6.626 × 10− 36m

19. The position of both , an electron and a helium atom is known within

1.0 nm. Further the momentum of the electron is known within

 The minimum uncertainty in the measurement of

the momentum of the helium atom is

A. 

B. 

C. 

D. 

Answer: B

W t h Vid S l ti

5.0 × 10− 26kgms− 1

50kgms− 1

5.0 × 10− 26kgms− 1

80kgms− 1

80 × 10− 26kms− 1

https://dl.doubtnut.com/l/_55KP3Ho3AOSq
https://dl.doubtnut.com/l/_oHRaXDuYjPNH


Watch Video Solution

20. Given: The mass of electron is Kg Planck constant is 

Js, the uncertainty involved in the measurement of velocity

within a distance of 0.1Å is:-

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

9.11 × 10– 31

6.626 × 10– 34

5.79 × 108ms− 1

5.79 × 105)ms− 1

5.79 × 106ms− 1

5.79 × 107ms− 1

21. The number of nodal planes '5d' orbital has, is

A. zero

https://dl.doubtnut.com/l/_oHRaXDuYjPNH
https://dl.doubtnut.com/l/_YWgriqEQoGnx
https://dl.doubtnut.com/l/_RSyOSrPmMbRx


B. one

C. two

D. three.

Answer: C

Watch Video Solution

22. Principal azimuthal , and magnetic quantum numbers are respetively

related to

A. Size, orientation and shape

B. Size, shape and orientation

C. Shape, size and orientation

D. None of these

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_RSyOSrPmMbRx
https://dl.doubtnut.com/l/_cYYs55FeKAvP


23. The number of  electrons having spin quantum number 

are

A. 6

B. 0

C. 2

D. 3

Answer: D

Watch Video Solution

2p s = − 1/2

24. The angular momentum of an electron is zero. In which orbital may it

be present?

A. 2s

B. 2p

https://dl.doubtnut.com/l/_cYYs55FeKAvP
https://dl.doubtnut.com/l/_EY8yicxcu1rG
https://dl.doubtnut.com/l/_rO8YKXNXTqgu


C. 3d

D. 4f

Answer: A

Watch Video Solution

25. Which of the following expression respresents the electron

probability function ?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(D)

4πrdrPshi2

4πr2drΨ

4πr2drΨ 2

4πrdrΨ

https://dl.doubtnut.com/l/_rO8YKXNXTqgu
https://dl.doubtnut.com/l/_8FpkVecGuAeB
https://dl.doubtnut.com/l/_2f2hM5EruNE3


26. The number of radial nodes in  and , respectively, are

A. 2 and 0

B. 1 and 2

C. 0 and 2

D. 2 and 1

Answer: A

Watch Video Solution

3s 2p

27. The �ve d-orbitals are designated as  and  .

Choose the correct statement.

A. The shapes of the �rst three orbitals are similar but that of the

fourth and �fth orbitals are di�erence

B. The shapes of all the �ve d-orbitals are similar

dxy, dyz, dxz, dx2 −y2 dz2

https://dl.doubtnut.com/l/_2f2hM5EruNE3
https://dl.doubtnut.com/l/_SSuj7SQcJFkY


C. The shapes of the �rst four orbitals are similar but that of the �fth

orbital is di�erent

D. The shapes of all the �ve d-orbitals are di�erent

Answer: C

Watch Video Solution

28. The orbital diagram in which the Aufbau principle is violated is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_SSuj7SQcJFkY
https://dl.doubtnut.com/l/_FZghh26aQCGw
https://dl.doubtnut.com/l/_jbmsNxEtNbtX


29. The outer shell con�guration of the most electronegative element is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ns2np3

ns2np4

ns2np5

ns2np6

30. The electronic con�guration, , represents a

A. Metal atom

B. Non-metal atom

C. Non-metallic anion

D. Metallic cation

1s22s22p63s23p63d9

https://dl.doubtnut.com/l/_jbmsNxEtNbtX
https://dl.doubtnut.com/l/_pGEocxihZySW


Test Your Grip (Fill in the Blanks)

Answer: D

Watch Video Solution

1. Cathode rays are produced in the discharge tube when a voltage of

about .... volts is applied and the pressure of the gas inside is of the order

of....atm

Watch Video Solution

2. When cathode rays strike the surface of hard metals like tungsten,

molybdenum etc. .....are produced.

Watch Video Solution

3. The charge and mass of the electron are....coulombs and kg respectively

https://dl.doubtnut.com/l/_pGEocxihZySW
https://dl.doubtnut.com/l/_PYkV8Jjoo74a
https://dl.doubtnut.com/l/_uWwdPoSYMXMd
https://dl.doubtnut.com/l/_OIVK5LFq7UVY


Watch Video Solution

4. Proton was discovered by

Watch Video Solution

5. Rutherford's scattering experiment led to the discovery of

Watch Video Solution

6. Isotone di�er in terms of ....and .....but have identical.....

Watch Video Solution

7. Out of cosumic rays, -rays, X-rays and radiowaves,....have minimum

wavelength and .....have maximum wavelength

Watch Video Solution

λ

https://dl.doubtnut.com/l/_OIVK5LFq7UVY
https://dl.doubtnut.com/l/_gOUBW0xNG4i6
https://dl.doubtnut.com/l/_5n9xGrSiZSdE
https://dl.doubtnut.com/l/_pV5RjErRnoBl
https://dl.doubtnut.com/l/_wMGsWe3EiBUO


8. The minimum energy required to ejected an electron from the surface

of a metal is called............ .

Watch Video Solution

9. The energy possessed by one mole of photons is called........

Watch Video Solution

10. Balmer series of the hydrogen spectrum lies in the ........region

Watch Video Solution

11. 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

https://dl.doubtnut.com/l/_wMGsWe3EiBUO
https://dl.doubtnut.com/l/_FHLOp6SSjUyf
https://dl.doubtnut.com/l/_pHJoeHNixtIH
https://dl.doubtnut.com/l/_tNrPYiMglA4F
https://dl.doubtnut.com/l/_1G8AyafPjVDj


12. The di�erent orbits or energy levels of an atom according to Bohr

model are called.......

Watch Video Solution

13. If Bohr radius is represented by , the radius of the second orbit of

helium ion  will be......

Watch Video Solution

a0

(He+ )

14. If  is the velocity of electron in the �rst orbit of hydrogen atom, then

the velocity of electron in the �rst orbit of  ion will be.....

A. 

B. 

C. 

D. 

v0

Li2 +

v0

2v0

3v0

5v0

https://dl.doubtnut.com/l/_1G8AyafPjVDj
https://dl.doubtnut.com/l/_LMPwAYeuNZAx
https://dl.doubtnut.com/l/_KTflImesOYcO
https://dl.doubtnut.com/l/_h3gexgEU8uFd


Answer: C

Watch Video Solution

15. Humphrey series in the hydrogen spectrum is obtainned as a result of

the jump of electrons from ......

Watch Video Solution

n2 ≥ .... .  to n1 =

16. If an electron is accelerated by a potential of V volts, the wavelength

acquired by the electron will be......

Watch Video Solution

17. According to Heisenberg's uncertainty principle, the product of

uncertainty in position and uncertainty in momenutm should be ......

Watch Video Solution

≥

https://dl.doubtnut.com/l/_h3gexgEU8uFd
https://dl.doubtnut.com/l/_kFBi6tyXSKaM
https://dl.doubtnut.com/l/_RYxJ0bgidfbG
https://dl.doubtnut.com/l/_4xLwurfmwaSK


18. On solving Schrodinger wave equation for hydrogen atom, the values

of the enery obtained are called......and the corresponding values of the

wavefunction  are called.......

Watch Video Solution

(Ψ)

19. The quantum number which tells about the angular momenta of the

di�erent electrons present in an atom is called........

Watch Video Solution

20. The quantum number which tells about the orientation of di�erent

orbitals of an atom is called........

Watch Video Solution

https://dl.doubtnut.com/l/_8F34WLZGEnmE
https://dl.doubtnut.com/l/_72KSHyAzHs78
https://dl.doubtnut.com/l/_JN4DvzJz0wMF


21. The number of spherical nodes and planar nodes present in 

and ......and ........respectively.

Watch Video Solution

4dx2 −y2

22. The expression for radial probability is........

Watch Video Solution

23. The stability of exactly half-�lled and completely �lled con�guration is

due to.........and .........

Watch Video Solution

24. The IUPAC name of the element with atomic number 104 is..........

Watch Video Solution

https://dl.doubtnut.com/l/_6eliQ3HVRy9L
https://dl.doubtnut.com/l/_3pAZ42BWhZCy
https://dl.doubtnut.com/l/_wbenyFnse6JJ
https://dl.doubtnut.com/l/_k6qqi5r9kKR2


Conceptual Questions

1. Give two examples from everyday life where cathode ray tubes are used

Watch Video Solution

2. What is the di�erence in the origin of cathode rays and anode rays ?

Watch Video Solution

3. When di�erent gases are taken in the discharge tube, how do the e/m

values of cathode rays and canal rays vary ?

Watch Video Solution

4. When -rays hit a thin foil of gold, very few particles are de�ected

back. What does it prove ?

W t h Vid S l ti

α α −

https://dl.doubtnut.com/l/_omtWyJAmY3yK
https://dl.doubtnut.com/l/_tyRCz4pqcIlr
https://dl.doubtnut.com/l/_4viFRMcpDF3f
https://dl.doubtnut.com/l/_UhZf2JdBXdZm


Watch Video Solution

5. What is the di�erence between mass number and atomic mass?

Watch Video Solution

6. Calculate the approximate charge in coulombs and approximate mass

in kilograms of the nucleus of lithium-7 isotope

Watch Video Solution

7. Give one example of each of the following: 

(i) Isotope of  (ii) Isobar of  (iii) Isotone of 

Watch Video Solution

.35
17 Cl .40

18 Ar .14
6 C

8. What is the main di�erence between electromagnetic wave theory and

Planck's quantum theory ?

https://dl.doubtnut.com/l/_UhZf2JdBXdZm
https://dl.doubtnut.com/l/_5YOklTQfLOUb
https://dl.doubtnut.com/l/_ZmMD8pPedsrp
https://dl.doubtnut.com/l/_JOXSJrjqsBWF
https://dl.doubtnut.com/l/_azr6jlIsf1Zl


Watch Video Solution

9. What is di�erence between a quantum and a photon?

Watch Video Solution

10. What do you understand by ground state and excited state of an

atom?

Watch Video Solution

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

Watch Video Solution

12. What is the number of spectral line in a hydrogen spectrum ?

Watch Video Solution

https://dl.doubtnut.com/l/_azr6jlIsf1Zl
https://dl.doubtnut.com/l/_LBpIOcSCiKJS
https://dl.doubtnut.com/l/_8GtPG250gzkD
https://dl.doubtnut.com/l/_s6kbLTSYvjmp
https://dl.doubtnut.com/l/_uMhQzz15KGX7


13. How much energy must be supplied to hydrogen atom, to free

(remove) the electron in the ground state?

Watch Video Solution

14. Which transition between Bohr orbits corresponds to third line in the

Balmer series of the hydrogen spectrum

Watch Video Solution

15. What are dimensions of Planck's constant. What other physical

quantity has the same dimensions ?

Watch Video Solution

https://dl.doubtnut.com/l/_uMhQzz15KGX7
https://dl.doubtnut.com/l/_AGwnbCiV3FIt
https://dl.doubtnut.com/l/_xDYZ3SpiBTbq
https://dl.doubtnut.com/l/_WloTSsHhfgCy


16. Which of the following relate to wave nature of light or particle nature

or both ? 

(a) Interference (b) Di�raction (c) Photoelectric e�ect (d) Black body

radiation 

(e) Planck's equation, E = hv (f) Einstein equation, 

Watch Video Solution

E = mc2

17. What will become to the wavelength a moving particle if its velocity is

doubled ?

Watch Video Solution

18. Two particles A and B are moving with the same velocity but

wavelength of A is found to be double than that of B. What do you

conclude ?

Watch Video Solution

https://dl.doubtnut.com/l/_fOWyrDx0u1Nn
https://dl.doubtnut.com/l/_TabY4M33qZeQ
https://dl.doubtnut.com/l/_oDjVuiJCdn3K


19. What is the main di�erence between wave emitted by a bulb or heater

and that associated with a particle ?

Watch Video Solution

20. Why the ball hit with a hockey by a player does not make a wave ?

Watch Video Solution

21. An electron beam after hitting a nicket crystal produces a di�raction

pattern. What do you conclude ?

Watch Video Solution

22. An electron beam on hitting a ZnS screen produces a scintillation on

it. What do you conclude ?

Watch Video Solution

https://dl.doubtnut.com/l/_lykVUPHtogqg
https://dl.doubtnut.com/l/_mbLjSuP3HvOr
https://dl.doubtnut.com/l/_Ky5jCpeYa5OT
https://dl.doubtnut.com/l/_lhxDsThlyqo2


23. The e�ect of uncertainty principle is signi�cant 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

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

Watch Video Solution

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

of Schrodinger wave equation ?

Watch Video Solution

26. What is the di�erence between the notations l and L ?

W h Vid S l i

https://dl.doubtnut.com/l/_lhxDsThlyqo2
https://dl.doubtnut.com/l/_AaJIkMYjs6J9
https://dl.doubtnut.com/l/_duZQEY4Gkwfr
https://dl.doubtnut.com/l/_yY7Dn4R5vyQW
https://dl.doubtnut.com/l/_8qxTERZtr5Ei


Watch Video Solution

27. Which of the four quantum number (n, l, ) determine (a) the

energy of an electron in a hydrogen atom and in a many electron atom

(b) the size of an orbital (c) the shape of an orbital (d) the orientation of

an orbital in space ?

Watch Video Solution

ml, ms

28. Why Pauli exlusion principle is called exlusion principle ?

Watch Video Solution

29. At what distance is the radial probability maximum for 1s orbital ?

What is this distance called ?

Watch Video Solution

https://dl.doubtnut.com/l/_8qxTERZtr5Ei
https://dl.doubtnut.com/l/_HoZMaKpdFerL
https://dl.doubtnut.com/l/_CcDIjdKaWCtI
https://dl.doubtnut.com/l/_BGPETh1t7Xog


30. Do atomic orbitals have sharp boundaries ? Explain why or why not ?

or Why don't we draw a boundary surface diagram within which the

probability of �nding the electron is 100% ?

Watch Video Solution

31. Draw the shapes (boundary surfaces) of the following orbitals: 

(a)  (b)  (c)  (Show coordinate axes in your sketches)

Watch Video Solution

2py 3dz2 3dx2 −y2

32. Discuss the similarities and di�erences between a 1s and 2s orbital.

Watch Video Solution

33. How many radial/spherical nodes will be present in the 5f orbital ?

Watch Video Solution

https://dl.doubtnut.com/l/_vqASUJoKU24O
https://dl.doubtnut.com/l/_FAsJQK7w5m23
https://dl.doubtnut.com/l/_y4JCPJc0G4sf
https://dl.doubtnut.com/l/_G6PJIUvaFwct


34. (i) What is common between  orbitals ? (ii) What is

the di�erence between them ? (iii) What is the angle between the lobes

of the above two orbitals ?

Watch Video Solution

d9xy) and dx2 −y2

35. 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.

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

many electron atom? 

https://dl.doubtnut.com/l/_G6PJIUvaFwct
https://dl.doubtnut.com/l/_eofzeTRkBbC4
https://dl.doubtnut.com/l/_utpybD8R9fMr
https://dl.doubtnut.com/l/_9dGmg0quiIYb


  

Watch Video Solution

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

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

37. Why Hund's rule is called rule of maximum multiplicity ?

Watch Video Solution

38. How many electrons in sulphur (Z = 16) can have  ?

Watch Video Solution

n + l = 3

39. The 4f subshell of an atom contains 10 electrons. What is the

maximum number of electrons having spin in the same direction ?

Watch Video Solution

https://dl.doubtnut.com/l/_9dGmg0quiIYb
https://dl.doubtnut.com/l/_u0v1wjbECgoh
https://dl.doubtnut.com/l/_RhSPCzv7QfIU
https://dl.doubtnut.com/l/_FXxtBRbdPa5Z


40. Which out of  has highest paramagnetism

and why ?

Watch Video Solution

Cu2 + , Fe2 + and Cr3 +

41. What is the maximum number of electrons that can be present in an

atom in which the highest principal quantum number is 4 ?

Watch Video Solution

42. One unpaired electron in an atom distributes a magnetic moment of

1.1 B.M. Calculate the magnetic moment of chromium (Cr=24)

Watch Video Solution

43. The ground-state electronic con�gurations listed here are incorrect.

Explain what mistake have been made in each and write the correct

https://dl.doubtnut.com/l/_9hQKZicGyEjj
https://dl.doubtnut.com/l/_7T3bYXXO6B3g
https://dl.doubtnut.com/l/_878xbYkZG12v
https://dl.doubtnut.com/l/_E79y2rKREjdp


NCERT Questions And Exercises with Answers

electronic con�gurations 

Al : 

Watch Video Solution

1s22s22p43s23p3  B : 1s22s22p5  F : 1s22s22p6

44. What is the deviation from Aufbau Principle in case of electronic

con�guration of La (Z=57)?

Watch Video Solution

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

https://dl.doubtnut.com/l/_E79y2rKREjdp
https://dl.doubtnut.com/l/_Zc3gjuIOviIi
https://dl.doubtnut.com/l/_xq4kfaQ0M13p


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 7 mg

of  (Assume that the mass of neutron )  

(iii) Find (a) the total number and (b) the total mass of protons in 34 mg

of  at S.T.P. (Assume the mass of proton )  

Will the answer change if temperature and pressure are changed ?

View Text Solution

.14 C = 1.675 × 10− 27kg

NH3 = 1.6726 × 10− 27kg

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

Watch Video Solution

.13
6 C,16

8 O,24
12 Mg,56

26 Fe,88
38 Sr

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

 and atomic mass .  

a.   

(Z) (A)

Z = 17, A = 35,

https://dl.doubtnut.com/l/_bmt1ltKnq1kO
https://dl.doubtnut.com/l/_HnXHLTbGm7AS
https://dl.doubtnut.com/l/_Wak2hNijO5Tl


b.   

c. 

Watch Video Solution

Z = 92, A = 233,

Z = 4, A = 9

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

580nm. Calculate the frequency (v) and the wave number  of the

yellow light

Watch Video Solution

(λ)

(v̄)

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

https://dl.doubtnut.com/l/_Wak2hNijO5Tl
https://dl.doubtnut.com/l/_l0Kf4AEkjaeR
https://dl.doubtnut.com/l/_z0SnMGE3lJVW


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

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)

https://dl.doubtnut.com/l/_UD2yE82UNXZ8
https://dl.doubtnut.com/l/_c1hOGVHNE6dA
https://dl.doubtnut.com/l/_Sv7bus220yU2
https://dl.doubtnut.com/l/_Yw2pm89q2bEJ


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

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)

https://dl.doubtnut.com/l/_Yw2pm89q2bEJ
https://dl.doubtnut.com/l/_77PSkwgbdfHb
https://dl.doubtnut.com/l/_vTfqIB6JomaU


13. 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

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

15. What is the maximum numaber of emission lines obtained when the

excited electron of a H atom in  drops to the ground state ?

Watch Video Solution

n = 6

https://dl.doubtnut.com/l/_9qRTzp0DQIqa
https://dl.doubtnut.com/l/_l6qid86WZSQG
https://dl.doubtnut.com/l/_9CIhk0eINZaB
https://dl.doubtnut.com/l/_m03SDy5DKe9z


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

. What is the energy associated with the �fth

orbit ? 

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

Watch Video Solution

−2.18 × 10− 18  J atom − 1

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

the Balmer series of atomic hydrogen.

Watch Video Solution

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

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

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

ground state ? The ground state energy is  ergs.

Watch Video Solution

−2.18 × 10− 11

https://dl.doubtnut.com/l/_m03SDy5DKe9z
https://dl.doubtnut.com/l/_Cp63iIiHN5K7
https://dl.doubtnut.com/l/_c406ngcRIQjg
https://dl.doubtnut.com/l/_a9PUHwWoId6n


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

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

calculate its wavelength

Watch Video Solution

9.1 × 10− 31kg 3.0 × 10− 25J

https://dl.doubtnut.com/l/_a9PUHwWoId6n
https://dl.doubtnut.com/l/_DFY4dhrHS7i3
https://dl.doubtnut.com/l/_bwIH8MzQqO9Q


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 con�gurations of the following ions : (a) 

(b)  (c)  (d)  ltbr. (ii) What are the atomic number of

elements whose outermost electrons are represented by (a)  (b) 

and (c)  ?

Watch Video Solution

H +

Na+ O2 − F −

3s1 2p3

3d6

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

Watch Video Solution

https://dl.doubtnut.com/l/_my7Y8DCwxoLA
https://dl.doubtnut.com/l/_4xK4UqTm0km0
https://dl.doubtnut.com/l/_jK7xuDscZYKY


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 con�guration of the element.

Watch Video Solution

29 35

27. Give the number of electrons in the species  and 

Watch Video Solution

H +
2 , H2 O⊕

2

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

? 

n = 3 l

m

https://dl.doubtnut.com/l/_0gi2pdcEEsoa
https://dl.doubtnut.com/l/_cRITsPvzckHq
https://dl.doubtnut.com/l/_Gw4iPDFc9Rz5
https://dl.doubtnut.com/l/_ZglpYpSI6Kp2


b. List the quantum numbers  of electrons for  orbital.  

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

Watch Video Solution

(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

30. Explain , giving reason , which of the following sets of quantum

number are not possible 

Watch Video Solution

a n = 0 l = 0 m1 = 0 ms = + 1/2

b n = 1 l = 0 m1 = 0 ms = − 1/2

c n = 1 l = 1 m1 = 0 ms = + 1/2

d n = 2 l = 1 m1 = 0 ms = − 1/2

e n = 3 l = 3 m1 = − 3 ms = + 1/2

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

https://dl.doubtnut.com/l/_ZglpYpSI6Kp2
https://dl.doubtnut.com/l/_XnlkFFrEFoLi
https://dl.doubtnut.com/l/_5GWxiWcFIa3u


31. How many electrons in an atom have the following auantum numbers

? 

(i)  (ii) .

Watch Video Solution

n = 4, ms = −
1

2
n = 3, l = 0

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+

https://dl.doubtnut.com/l/_sdWb4BHNUiZ9
https://dl.doubtnut.com/l/_Q3wwGgd798M2
https://dl.doubtnut.com/l/_Tos7cnFKAGT8


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

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 3.0 cm

Watch Video Solution

2 × 108

https://dl.doubtnut.com/l/_ZRtfTaG1hz7z
https://dl.doubtnut.com/l/_uNuG50bYMmbd
https://dl.doubtnut.com/l/_MMghFEF9YgE3
https://dl.doubtnut.com/l/_RZJbrI8qCF3L


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

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

https://dl.doubtnut.com/l/_RZJbrI8qCF3L
https://dl.doubtnut.com/l/_YR9ZHkvCL2Cc
https://dl.doubtnut.com/l/_Rcyiz8ACBO0t


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 di�erence would be observed form the above results?

Watch Video Solution

α

41. Symbols  and  can be written whereas symbols  and 

 are not accepted. Answer in brief.

Watch Video Solution

.79
35 Br .79 Br .35

79 Br

.35 Br

42. An element with mass number  contains  more neutrons as

compared to protons. Assign the atomic symbol.

Watch Video Solution

81 31.7 %

https://dl.doubtnut.com/l/_XcQfaTu5mSXU
https://dl.doubtnut.com/l/_Icgnukc1YdBm
https://dl.doubtnut.com/l/_llUnIy4TFqp1


43. An ion with mass number 37 posseses one unit of negative charge. If

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

of the ion

Watch Video Solution

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 tra�c

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

(e) X-rays

Watch Video Solution

https://dl.doubtnut.com/l/_8dxTC3Lx3WHQ
https://dl.doubtnut.com/l/_z1DWWR9ym41K
https://dl.doubtnut.com/l/_kmzdZA7utDus
https://dl.doubtnut.com/l/_uchTISgtjKW1


46. Nitrogen laser produces a radiation at a wavelength of . If

the number of photons emitted is . Calculate the energy of this

laser

Watch Video Solution

337.1nm

5.6 × 1024

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

https://dl.doubtnut.com/l/_uchTISgtjKW1
https://dl.doubtnut.com/l/_CgsnBR7pC8MO
https://dl.doubtnut.com/l/_6VSA0KrqTxKH


 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

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

di�erence between two excited states.

Watch Video Solution

589

589.6nm

https://dl.doubtnut.com/l/_6VSA0KrqTxKH
https://dl.doubtnut.com/l/_qkjt5vqEt7kX
https://dl.doubtnut.com/l/_VGJwUhCJUClm
https://dl.doubtnut.com/l/_R8O3WbV9KMa7


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

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

di�erent 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 e�ect exeriment can be stopped by applying the voltage of

 when the radiation  is used. Calculate the work function

for silver metal.

0.35V 256.7nm

https://dl.doubtnut.com/l/_R8O3WbV9KMa7
https://dl.doubtnut.com/l/_9dcg3UL3TrWH
https://dl.doubtnut.com/l/_qajBsNtF5JXs


Watch Video Solution

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

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.

1.3225nm 211.6pm

https://dl.doubtnut.com/l/_qajBsNtF5JXs
https://dl.doubtnut.com/l/_UPVvM02jxBcN
https://dl.doubtnut.com/l/_BYv6xhDR8ZJo
https://dl.doubtnut.com/l/_UTtgJZNgzEOJ


Watch Video Solution

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

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

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

electron in this microcope is . Calculate de Broglie

wavelength associated with this electron.

Watch Video Solution

1.6 × 106ms− 1

58. Similar to electron di�raction, neutron di�raction 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

https://dl.doubtnut.com/l/_UTtgJZNgzEOJ
https://dl.doubtnut.com/l/_uWvOYAate8O8
https://dl.doubtnut.com/l/_KkOIclr7zYTZ


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

calculate the de Broglie wavelength associated with it.

Watch Video Solution

2.19 × 106ms− 1

60. The velocity associated with a proton moving in a potential di�erence

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 de�ning this value?

Watch Video Solution

±0.02nm

h

4π × 0.05nm

https://dl.doubtnut.com/l/_1UxzsZ6HNn1w
https://dl.doubtnut.com/l/_el2oMTxNjb84
https://dl.doubtnut.com/l/_EI3qYx8oJuTI


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: 

  

  

3.   

4.   

5.   

Watch Video Solution

1. n = 4, l = 2, mi = − 2, ms = − 1/2

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 35 electrons. It contains 6 electron in 2p

orbitals, 6 electrons in 3p orbitals and 5 electrons in 4p orbitals. Which of

these electron experiences the lowest e�ective nuclear charge?

Watch Video Solution

https://dl.doubtnut.com/l/_HGbTLH6hyjXr
https://dl.doubtnut.com/l/_Ytf7Dl3E600X


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

larger e�ective nuclear charge? 

a. , b. , c. 

Watch Video Solution

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

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

electrons will experience more e�ective nuclear charge from the nucleus?

Watch Video Solution

Al Si 3p

66. Indicate the number of unpaired electrons is 

.

Watch Video Solution

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

https://dl.doubtnut.com/l/_FSqZR9hKwGIL
https://dl.doubtnut.com/l/_I9dAZq4dATdk
https://dl.doubtnut.com/l/_2dAIh4Pq6Bu8


NCERT Exemplar Problems With Answers, Hints and Solution (I. Multiple

Choice Questions)

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

1. Which of the following conclusions couldnot be derived from

Rutehrford's -particle scattering experiment?

A. Most of the space in the atom is empty

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

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

α

10− 10

10− 15m

https://dl.doubtnut.com/l/_QOXtLpZH7n01
https://dl.doubtnut.com/l/_kg1uRMQoxH8f


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

of attraction

Answer: C

Watch Video Solution

2. Which of the following options does not represent ground state

electronic con�guration of an atom?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1s22s22p23s22p63d84s2

1s22s22p63s23p63d94s2

1s22s22p63s23p63d104s1

1s22s22p63s23p63d54s1

https://dl.doubtnut.com/l/_kg1uRMQoxH8f
https://dl.doubtnut.com/l/_PrpWKX5feTAK
https://dl.doubtnut.com/l/_GpbVguorK6wo


3. The probability density plots of 1s and 2s orbitals are given in Fig: 

  

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

�nding electrons in the regions 

on the basis of above diagram which one of the following statements is

incorrect ?

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

B. The probability of �nding the electron is maximum near the nucleus

C. The probability of �nding the electron at a given distance is equal

in all directions

D. The probability density of electrons for 2s orbital decrease

uniformly as distance from the nucleus increases.

https://dl.doubtnut.com/l/_GpbVguorK6wo


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 �eld

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

electrodes in cathode ray tube

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

present in the cathode ray tube

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_GpbVguorK6wo
https://dl.doubtnut.com/l/_pS3ObEJYeqit


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

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

https://dl.doubtnut.com/l/_19Qp0XTrWzM4
https://dl.doubtnut.com/l/_4zKvyv2x9X0S


Answer: A

Watch Video Solution

7. Two atoms are said to be isobars, if

A. they have same number but di�erent mass number

B. they have same number of electrons but di�erent number of

neutrons

C. they have same number of neutrons but di�erent number of

electrons

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

number of protons is di�erent

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_4zKvyv2x9X0S
https://dl.doubtnut.com/l/_d069B1uBEmlv
https://dl.doubtnut.com/l/_1mv5DQ3Kwwhf


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

A. 3

B. 4

C. 2

D. 1

Answer: D

Watch Video Solution

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

A. 4

B. 3

C. 2

D. 1

https://dl.doubtnut.com/l/_1mv5DQ3Kwwhf
https://dl.doubtnut.com/l/_XUMzxrU3z5GX


Answer: C

Watch Video Solution

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

de�nite paths or trajectories of electrons?

A. Pauli's exculsion principle

B. Heisenberg's uncertainty principle

C. Hund's rule of maximum multiplicity

D. Aufbau principle

Answer: B

Watch Video Solution

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

https://dl.doubtnut.com/l/_XUMzxrU3z5GX
https://dl.doubtnut.com/l/_hWwS9OBuKz0s
https://dl.doubtnut.com/l/_2RhcdWXu8mG2


A. 2

B. 4

C. 9

D. 3

Answer: C

Watch Video Solution

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

A. 

B. n and l

C. n and m

D. m and s

Answer: A

Watch Video Solution

l

https://dl.doubtnut.com/l/_2RhcdWXu8mG2
https://dl.doubtnut.com/l/_vwaz5GhUwLQB


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

Watch Video Solution

Cl − 37

1: 2

1: 1

1: 3

3: 1

14. The pair of ions having same electronic con�guration is__________.

A. 

B. 

C. 

Cr3 + , Fe3 +

Fe3 + , Mn2 +

Fe3 + , Co3 +

https://dl.doubtnut.com/l/_vwaz5GhUwLQB
https://dl.doubtnut.com/l/_ihHv7TV0oX86
https://dl.doubtnut.com/l/_bj6EIa3uNayP


D. 

Answer: B

Watch Video Solution

Sc3 + , Cr3 +

15. For the electrons of oxygen atom, which of the following statemetns

correct?

A.  for an electron in a 2s orbital is the same as  for an electron

in a 2p orbital

B. An electron in the 2s orbital has the same energy as an electron in

the 2p orbital

C.  for electron in 1s orbital is the same  for an electron in a 2s

orbital

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

number  but of opposite sign

Zeff Zeff

Zeff Zeff

ms

https://dl.doubtnut.com/l/_bj6EIa3uNayP
https://dl.doubtnut.com/l/_GypgrYuZRqoc


NCERT Exemplar Problems With Answers, Hints and Solution (II. Multiple

Choice Questions)

Answer: D

Watch Video Solution

16. It travelling at same speeds, which of the following matter waves have

the shortest wavelength?

A. Electron

B. Alpha particle 

C. Neutron

D. Proton

Answer: B

Watch Video Solution

(He2 + )

https://dl.doubtnut.com/l/_GypgrYuZRqoc
https://dl.doubtnut.com/l/_rdogTLrU72lQ
https://dl.doubtnut.com/l/_0YjI3DtER4Z9


1. Identify the paris which are not of isotopes?

A. 

B. 

C. 

D. 

Answer: C::D

Watch Video Solution

.12
16 X, .13

6 Y

.35
17 X, .37

17 Y

.14
16 X, .14

7 Y

.8
4 X, .8

5 Y

2. Out of the following pairs of electrons, identify the pairs of electrons

present in degenerate orbitals :

A. (i)   

(ii) 

B. (i)   

(ii) 

n = 3, l = 2, m1 = 2, ms = −
1

2

n = 3, l = 2, m1 = − 1, ms = −
1

2

n = 3, l = 1, m1 = , ms = +
1

2

n = 3, l = 2, m1, ms = +
1

2

https://dl.doubtnut.com/l/_0YjI3DtER4Z9
https://dl.doubtnut.com/l/_MenKNMNGRrWN


C. (i)   

(ii) 

D. (i)   

(ii) 

Answer: A

Watch Video Solution

n = 4, l = 1, m1 = 1, ms = +
1

2

n = 3, l = 2, m1 = 1, ms = +
1

2

n = 3, l = 2, m1 = + 2, ms = −
1

2

n = 3, l = 1, m1 = + 2, ms = +
1

2

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

A. 

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

n l m1

1 1 +2

n l m1

2 1 +1

n l m1

3 2 −2

n l m1

3 4 −2

https://dl.doubtnut.com/l/_MenKNMNGRrWN
https://dl.doubtnut.com/l/_GP0zxKhzDi0v


4. In which of the following pairs the ions are isoelectronic?

A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

Na+ , Mg ∧ (2 + )

Al3 + , O−

Na+ , O2 −

N 3, Cl−

5. Which of the following statements concerning the quantum numbers

are correct?

A. Angular quantum number determines the three dimensional shape

of the orbital

https://dl.doubtnut.com/l/_GP0zxKhzDi0v
https://dl.doubtnut.com/l/_lQSCaLailxXH
https://dl.doubtnut.com/l/_jpgXW5HnPOQw


NCERT Exemplar Problems With Answers, Hints and Solution (Short Answer

questions)

B. The pincipal 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 determine the orientation of

the spin of electron relative to the chosen axis

Answer: A::D

Watch Video Solution

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

e�ective nuclear charge  experienced by the electron present in

them.

Watch Video Solution

(Zeff)

https://dl.doubtnut.com/l/_jpgXW5HnPOQw
https://dl.doubtnut.com/l/_rkusHVSIYQLm


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 +

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 radial nodes present

in 3p- orbital.

https://dl.doubtnut.com/l/_XsqdPfAIOYse
https://dl.doubtnut.com/l/_4vRPUWjnczt5
https://dl.doubtnut.com/l/_Ja08rdwTStli
https://dl.doubtnut.com/l/_k5Yu6Hw0SXKJ


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 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/_k5Yu6Hw0SXKJ
https://dl.doubtnut.com/l/_C6gC4Ofea2By


7. Which of the following will not show de�ection from the path on

passing through an electric �eld? 

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

9. Wavelengths of di�erent radiations are given below: 

(A) 300nm (B)  (C) 3nm (   

Arrange these radiations in the increasing order of their energies.

Watch Video Solution

300μm 30A ∘

https://dl.doubtnut.com/l/_t9HEL4wib2p1
https://dl.doubtnut.com/l/_SApjj89K8hlk
https://dl.doubtnut.com/l/_VsE4y8ilMwSm


10. The electronic con�guration of valence shell of Cu is  and not 

. How is this con�guration 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)

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.

https://dl.doubtnut.com/l/_yo32o4SpWcaL
https://dl.doubtnut.com/l/_HYnZ49OmX0En
https://dl.doubtnut.com/l/_Q4v9f6LYFMUO


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

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

wavelength of the radiation 

https://dl.doubtnut.com/l/_Q4v9f6LYFMUO
https://dl.doubtnut.com/l/_uynMgIfywF8N
https://dl.doubtnut.com/l/_dYGRvFMMOeV6
https://dl.doubtnut.com/l/_pglKb4l5hG2O


Watch Video 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 di�erence between the terms orbit and orbital ?

Watch Video Solution

https://dl.doubtnut.com/l/_pglKb4l5hG2O
https://dl.doubtnut.com/l/_38nynQmyqsO9
https://dl.doubtnut.com/l/_4zCvBJjLOQS4


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

and position?

Watch Video Solution

19. The e�ect of uncertainty principle is signi�cant 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 signi�cant. How does this a�ect 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/_IAM5BtbJPCIq
https://dl.doubtnut.com/l/_5OnnHsD0ZKSL
https://dl.doubtnut.com/l/_XDOcJqlP23Qm


NCERT Exemplar Problems With Answers, Hints and Solution (Matching type

Questions)

1. Match the following species with their corresponding ground state

electronic con�guration. 

Watch Video Solution

Atom/lon Electronic configuration

(a) Cu (i) 1s22s22p63s23p63d10

(b) cu2 + (ii) 1s22s22p63s23p63d104s2

(c) Zn2 + (iii) 1s22s22p63s23p63d104s1

(d) cr3 + (iv) 1s22s22p63s23p63d9

(v) 1s22s22p63s23p63d3

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

Watch Video Solution

https://dl.doubtnut.com/l/_XDOcJqlP23Qm
https://dl.doubtnut.com/l/_9Nj5zHrjJpz4
https://dl.doubtnut.com/l/_tPr2qFOJUWhj


3. Match the following rules with their statements. 

Watch Video Solution

4. Match the following : 

Watch Video Solution

(a) X-rays (i) v = 100 − 104Hz

(b) UV (ii) v = 1010Hz

(c) Long radio waves (iii) v = 1016Hz

(d) Microwave (iv) v = 1018Hz

https://dl.doubtnut.com/l/_tPr2qFOJUWhj
https://dl.doubtnut.com/l/_eosp1ArfOTgR
https://dl.doubtnut.com/l/_hnakyAr5kFWP


NCERT Exemplar Problems With Answers, Hints and Solution (Assertion And

Reason Type Questions)

5. Match the following : 

Watch Video Solution

(a) Photon (i) value is 4 for N-shell

(b) Electron (ii) Probability density

(c) ψ2 (iii) Always positive value

(d) Principal quantum number n (iv) Exhibits both momentum and 

6. Match species given in Column I with the electronic con�guration given

in Column II. 

Watch Video Solution

Column I Column II

(a) cr (i) [Ar]3d84s0

(b) Fe2 + (ii) [Ar]3d104s1

(c) Ni2 + (iii) [Ar]3d64s0

(d) Cu (iv) [Ar]3d54s1

(v) [Ar]3d64s2

https://dl.doubtnut.com/l/_odmnrJD5nqEK
https://dl.doubtnut.com/l/_O4fnA52TBMLP


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/_pGul63A5eLQ1
https://dl.doubtnut.com/l/_G8nSrVtWLSq9


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 de�ened.

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/_G8nSrVtWLSq9
https://dl.doubtnut.com/l/_clXJ6gsqvInz


NCERT Exemplar Problems With Answers, Hints and Solution (Long Answer

Questions)

Answer: C

Watch Video Solution

1. What is photoelectric e�ect ? State the result of photoelectric e�ect

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

physics. Explain this e�ect 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 di�erent for di�erent

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/_clXJ6gsqvInz
https://dl.doubtnut.com/l/_ftzrzG4fs4of
https://dl.doubtnut.com/l/_mVB6xYs4HJDb


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/_mVB6xYs4HJDb
https://dl.doubtnut.com/l/_uBspJK3oFZLs
https://dl.doubtnut.com/l/_40lXioYMjfnz


Additional Questions (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 �nding electron in an

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

Watch Video Solution

1. What is an electron? Give the values of charge and mass of an electron.

Watch Video Solution

2. Why electrons present around the nucleus. The force of attractive is

balanced by the centrifugal force.

W t h Vid S l ti

https://dl.doubtnut.com/l/_40lXioYMjfnz
https://dl.doubtnut.com/l/_9X9Dhp0yhRQj
https://dl.doubtnut.com/l/_O2DQo02hhunP
https://dl.doubtnut.com/l/_QCfl48e8sCFY


Watch Video Solution

3. Determine the number of protons and neutrons in  and .

Watch Video Solution

92U
238

90Th
234

4. An atom which does not have any neutron is

Watch Video Solution

5. How many electrons are present in the ion  ?

Watch Video Solution

.56
26 Fe

2 +

6. Name three ions which are isoelectronic with  ion

Watch Video Solution

F −

https://dl.doubtnut.com/l/_QCfl48e8sCFY
https://dl.doubtnut.com/l/_sgM0cEuNDip9
https://dl.doubtnut.com/l/_Vg1uvMIOMtEx
https://dl.doubtnut.com/l/_Ff3O6ram8kWu
https://dl.doubtnut.com/l/_sfgQng19Bt5B
https://dl.doubtnut.com/l/_0jseSE2Agkiy


7. Name the di�erent isotopes of hydrogen. Represent them along with

their atomic numbers and mass numbers.

Watch Video Solution

8. What is Ritz combination principle ?

Watch Video Solution

9. How are frequency and wavelength related to each other ?

Watch Video Solution

10. Arrange X-rays, cosmic rays and radiowaves according to frequency.

Watch Video Solution

11. What is the value of Planck's constant?

https://dl.doubtnut.com/l/_0jseSE2Agkiy
https://dl.doubtnut.com/l/_xKrDwRRxmBpA
https://dl.doubtnut.com/l/_QOJS4Q0fVspq
https://dl.doubtnut.com/l/_owjHUAp0KWQY
https://dl.doubtnut.com/l/_9Ges86tuSf0I


Watch Video Solution

12. What do you observe in the spectrum of NaCl ?

Watch Video Solution

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

Watch Video Solution

14. Write the expression which gives the energy of electron in the nth

shell of hydrogen like particles

Watch Video Solution

15. Give the equation which gives the relationship between wavelength

 and momentum (p) of the particle.(λ)

https://dl.doubtnut.com/l/_9Ges86tuSf0I
https://dl.doubtnut.com/l/_nw79GE1a7aPL
https://dl.doubtnut.com/l/_qoiUHvz3zXXi
https://dl.doubtnut.com/l/_3mBJuWfGua2i
https://dl.doubtnut.com/l/_6FApOZOaHmg4


Watch Video Solution

16. What is the most important application of de Broglie concept ?

Watch Video Solution

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

does it prove ?

Watch Video Solution

18. State de-Broglie hypothesis.

Watch Video Solution

19. Name two experiments which show the dual nature of electrons.

Watch Video Solution

https://dl.doubtnut.com/l/_6FApOZOaHmg4
https://dl.doubtnut.com/l/_toz4I80WXBe7
https://dl.doubtnut.com/l/_EjlYqWF4BoDt
https://dl.doubtnut.com/l/_afa2WGuJqLhP
https://dl.doubtnut.com/l/_HhcY0U5Xi9li


20. How does the change in velocity of a moving particle alter the

wavelength related to the particle ?

Watch Video Solution

21. What happens to the position and momentum of an electron if a

photon of a short wavelength hits the electron?

Watch Video Solution

22. Why did Heisenberg’s uncertainty principle replace the concept of

de�nite orbit by the concept of probability?

Watch Video Solution

23. Mention the physical signi�cance of 

W t h Vid S l ti

Ψ and Ψ 2

https://dl.doubtnut.com/l/_HhcY0U5Xi9li
https://dl.doubtnut.com/l/_yuFbnvJ6HSJS
https://dl.doubtnut.com/l/_LelqIkgNaijP
https://dl.doubtnut.com/l/_i6mRN39oS5lz
https://dl.doubtnut.com/l/_V8HSvHFUqvJ1


Watch Video Solution

24. Write Schrodinger wave equation in the briefest possible form

Watch Video Solution

25. Which quantum number determines the (a) shape (b) orientation and

(c) size of the orbital ?

Watch Video Solution

26. De�ne an atomic orbital. What does angular momentum quantum

number tell about an orbital ?

Watch Video Solution

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

Watch Video Solution

https://dl.doubtnut.com/l/_V8HSvHFUqvJ1
https://dl.doubtnut.com/l/_2pk5c1YH9CDj
https://dl.doubtnut.com/l/_BQXahqx20FpX
https://dl.doubtnut.com/l/_0wxN7bBnpNnX
https://dl.doubtnut.com/l/_K6s8cWUAZmbp


Watch Video Solution

28. What is the maximum probability for an electron to be present within

the atomic orbital ?

Watch Video Solution

29. Which is the �rst energy level containing f-orbitals ?

Watch Video Solution

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

accommodated in the d-subshell ?

Watch Video Solution

31. Which quantum number de�nes the orientation of orbital in the space

around the nucleus?

https://dl.doubtnut.com/l/_K6s8cWUAZmbp
https://dl.doubtnut.com/l/_0isyvhumvG9c
https://dl.doubtnut.com/l/_VStFc2zNjeBZ
https://dl.doubtnut.com/l/_JR8K9rcG6jla
https://dl.doubtnut.com/l/_9p0RXttF8rGx


Watch Video Solution

32. What values of m are permitted for electron having angular quantum

number l=2 ?

Watch Video Solution

33. What value are permitted for the angular momentum quantum

number l for an electron with principal quantum number n = 4 ?

Watch Video Solution

34. What are the values of n, l and m for  and  orbitals ?

Watch Video Solution

2px 3pz

35. Which orbitals is non-directional ?

https://dl.doubtnut.com/l/_9p0RXttF8rGx
https://dl.doubtnut.com/l/_jrNW3fVH4CDm
https://dl.doubtnut.com/l/_N4k8VOemH0tk
https://dl.doubtnut.com/l/_EDQwFtWXgT2v
https://dl.doubtnut.com/l/_YKnvB0gwkQvD


Watch Video Solution

36. How many orbitals do you expect to be present in the 5th shell ?

Watch Video Solution

37. Which d-orbital does not have four lobes and what is its shape called ?

Watch Video Solution

38. (a) What is radial probability distribution curve ? Draw radial

probability distribution curves for 1s and 2s orbitals. 

(b) Discuss the similarities and di�erence between 1s and 2s orbitals. 

(c ) How many nodes are present in 1s and 2s orbitals ?

Watch Video Solution

https://dl.doubtnut.com/l/_YKnvB0gwkQvD
https://dl.doubtnut.com/l/_Jt7DVciHjR9t
https://dl.doubtnut.com/l/_pSyAzIPEQWMF
https://dl.doubtnut.com/l/_8m0XjOfdAcsP


39. What is the physical signi�cance of the lines in the following

depictions of atomic orbitals ? 

View Text Solution

40. Draw the shapes of various  and  orbitals.

Watch Video Solution

p d

41. What will be the order of energy levels 3s, 3p and 3d in case of H-atom

?

Watch Video Solution

https://dl.doubtnut.com/l/_fqjOuqKxsNvS
https://dl.doubtnut.com/l/_AdCRIVoOt6Q4
https://dl.doubtnut.com/l/_Hm7zxOjmph2f
https://dl.doubtnut.com/l/_0U17x2K2qnCr


42. What are degenerate orbitals ?

Watch Video Solution

43. Which element has only one electron in the d-orbitals ?

Watch Video Solution

44. Write the electronic con�guartion of  (At. No. of Cu= 29)

Watch Video Solution

Cu+

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

Watch Video Solution

46. Why is the electronic con�guration  not correct for

the ground state of nitrogen (atomic number = 7) ?

1s22s22p2
x2p1

y2p0
z

https://dl.doubtnut.com/l/_0U17x2K2qnCr
https://dl.doubtnut.com/l/_LgVhiDnoqG9L
https://dl.doubtnut.com/l/_5iHxTsKuMcTY
https://dl.doubtnut.com/l/_THbyu3oir9RV
https://dl.doubtnut.com/l/_WCC4fB177nCJ


Watch Video Solution

47. What are the possible values of principal (n) and azimuthal (l)

quantum number for the unpaired electron in the atom of an element

whose atomic number is 9 ?

Watch Video Solution

48. Out of  and  which is more paramagnetic and why?

Watch Video Solution

Fe2 + Fe3 +

49. Write the electronic con�guration of a divalent ion of a coinage metal.

Watch Video Solution

https://dl.doubtnut.com/l/_WCC4fB177nCJ
https://dl.doubtnut.com/l/_sLJRy0i62iYA
https://dl.doubtnut.com/l/_NsmX2SfhZ3VP
https://dl.doubtnut.com/l/_dasTPuyyt2TQ


Additional Questions (Short Answer question)

50. By what name are the following principles known ? 

(i) Electrons with the same spin quantum number cannot be present in

the same atomic orbital. 

(ii) The wavelength associated with a moving particle is given by 

(iii) Of a pair of conjugate properties, both cannot be measured precisely

at the same time

Watch Video Solution

λ = h/p

51. What is the nuclear radius of an atom whose mass number is 125 ?

Watch Video Solution

1. From which electrode do cathode rays originate?

Watch Video Solution

https://dl.doubtnut.com/l/_HY7Q4UnU10dO
https://dl.doubtnut.com/l/_yQ1CMpRo69Kt
https://dl.doubtnut.com/l/_ujT8ZSQTHesy


2. How can you say that electron is a universal constituent of all atoms ?

Watch Video Solution

3. Describe in brief the experiments to demonstrate that cathode rays 

(i) travel along straight path , 

(ii) are made up of material particles , 

(iii) are negatively charged .

Watch Video Solution

4. How was proton discovered ?

Watch Video Solution

5. What is Thomoson's model of atom?

Watch Video Solution

https://dl.doubtnut.com/l/_ujT8ZSQTHesy
https://dl.doubtnut.com/l/_frtIvAC50J2I
https://dl.doubtnut.com/l/_3cIh6VXSBDy6
https://dl.doubtnut.com/l/_tOJIjBnXUD9e
https://dl.doubtnut.com/l/_B9Z0MJrWVdJZ


Watch Video Solution

6. How can you say that nucleus is small in size but heavy in mass ?

Watch Video Solution

7. Who discovered neutron?

Watch Video Solution

8. De�ne atomic number and mass number .

Watch Video Solution

9. What are isotopes ? How are they represented ?

Watch Video Solution

https://dl.doubtnut.com/l/_B9Z0MJrWVdJZ
https://dl.doubtnut.com/l/_AoLPQZdGso2R
https://dl.doubtnut.com/l/_u11wfWqtEx42
https://dl.doubtnut.com/l/_64cVMGtLu88e
https://dl.doubtnut.com/l/_f4eViF37LEue
https://dl.doubtnut.com/l/_5avsPKJlbdrE


10. De�ne wave length , frequency and wave number. How is frequency

related to wave number ?

Watch Video Solution

11. Plancks Quantum Theory

Watch Video Solution

12. Explain the dual character of light radiations.

Watch Video Solution

13. How is the atomic spectra of hydrogen obtained ? Whar are the

di�erent series of lines present in it ? In which regions do they lie ?

Watch Video Solution

https://dl.doubtnut.com/l/_5avsPKJlbdrE
https://dl.doubtnut.com/l/_95pZ2A7GuUqd
https://dl.doubtnut.com/l/_EZRrqyTAEBnT
https://dl.doubtnut.com/l/_iKFk5JKl840h


14. Using the Rydberg formula, calculate the wavelength of the �rst four

spectral lines in the Lyman series of the hydrogen spectrum.

Watch Video Solution

15. What is the di�erence between Rydberg formula and Balmer formula?

Watch Video Solution

16. What were the drawbacks of Rutherford's model of an atom?

Watch Video Solution

17. What do you understand by stationary states ?

Watch Video Solution

https://dl.doubtnut.com/l/_TjSyZ2VSIFcn
https://dl.doubtnut.com/l/_AaDtVklmcID8
https://dl.doubtnut.com/l/_qaJxJ4rkadeK
https://dl.doubtnut.com/l/_b1tP77c3G3Wc


18. What do you mean by quantisation of electronic energy and angular

momentum ?

Watch Video Solution

19. Bohr model cannot explain spectrum of

Watch Video Solution

20. How does Bohr modeal explain the simultaneous appearance of a

large number of lines in the hydrogen spectrum ?

Watch Video Solution

21. Outline the weaknesses of Bohr's model of atom

Watch Video Solution

https://dl.doubtnut.com/l/_0Gkx5JsArFr7
https://dl.doubtnut.com/l/_EofysiJYHIqL
https://dl.doubtnut.com/l/_vhR0qUvGKloW
https://dl.doubtnut.com/l/_GsC8PvEsQhKX
https://dl.doubtnut.com/l/_A6T8FBCOujJy


22. What is meant by dual nature of particles in motion ?

Watch Video Solution

23. State de Broglie relationship. For what purpose is it used ?

Watch Video Solution

24. Derive de Broglie equation for microscopic particles.

Watch Video Solution

25. State de Broglie equation. How would the wavelength of a moving

object vary with mass ?

Watch Video Solution

https://dl.doubtnut.com/l/_A6T8FBCOujJy
https://dl.doubtnut.com/l/_McaM424V1BX9
https://dl.doubtnut.com/l/_bW81AY5tzeRK
https://dl.doubtnut.com/l/_kZQIQeTHsWPy


26. Derive a relationship between wavelength  associated with particle

of mass (m) moving with a velocity  . Give the importance of this

relation.

Watch Video Solution

(λ)

(v)

27. State Heisenberg's uncertainty principle. Give mathematical

expression for the same

Watch Video Solution

28. Explain why it is impossible to measure simultaneously the position

and velocity of a fast moving small body like an electron

Watch Video Solution

https://dl.doubtnut.com/l/_XEqgR6I5myWb
https://dl.doubtnut.com/l/_LEhJAKyI572F
https://dl.doubtnut.com/l/_MvReGDiC6ubf


29. State Heisenberg's uncertainty principle. Why motion of electron

around the nucleus cannot be described in terms of orbits ?

Watch Video Solution

30. In what ways Heisenberg's uncertainty principle contradicts the

concept of stationary orbit for electron as suggested by Bohr ? or Give

the physical signi�cance of uncertainty principle.

Watch Video Solution

31. What happened to Bohr's model of atom in the light of uncertainty

principle ? Explain the concept of 'probability'. De�ne 'atomic orbtial'.

Watch Video Solution

https://dl.doubtnut.com/l/_Y1R7M2vO7bvU
https://dl.doubtnut.com/l/_yQgZgBVIOGqd
https://dl.doubtnut.com/l/_hXm3RS0vtfoW


32. What is the signi�cane of wave function  in the Schrodinger wave

equation ? What is an atomic orbital ? What  is called orbital wave

function ?

Watch Video Solution

Ψ

Ψ

33. How are the quantum numbers related to each other ?

Watch Video Solution

34. De�ne Pauli exclusion principle. Why is it called exclusion principle ?

Watch Video Solution

35. In an atom, the �rst shell may contain upto 2 electrons, the second

shell upto 8, the third upto 18 and then fourth shell upto 32 electrons.

Explain this arrangement in terms of quantum number.

https://dl.doubtnut.com/l/_ZKZltl2S28Ad
https://dl.doubtnut.com/l/_EeMydsAeBpIe
https://dl.doubtnut.com/l/_Z9dKvq435RMr
https://dl.doubtnut.com/l/_TZi99P51jYap


Watch Video Solution

36. How do 1s, 2s and 3s-orbitals di�er from each other ?

Watch Video Solution

37. Draw probability distribution curves for 1s and 2s electrons. What

observations are made from the graph ?

Watch Video Solution

38. Draw and discuss the shapes of d-orbitals.

Watch Video Solution

39. Name �ve d-orbitals. Give their shapes

Watch Video Solution

https://dl.doubtnut.com/l/_TZi99P51jYap
https://dl.doubtnut.com/l/_brt1vlSkoGoK
https://dl.doubtnut.com/l/_V8l8LB4w0byY
https://dl.doubtnut.com/l/_vzLsFFACDZ2D
https://dl.doubtnut.com/l/_Gg8n04ODl9JT


40. the current statement on the Aufbau principle is that

Watch Video Solution

41. State Hund's rule and its importance in �lling the orbitals in various

energy levels, take atomic number 17 as an example.

Watch Video Solution

42. State Hund's rule of maximum multiplicity. How is it used for the

distribution of electrons in nitrogen (At No.7) and �uorine (At. No. 9)

atoms ?

Watch Video Solution

43. Why is the electronic con�guartion of oxygen written as

 and not as  ? Name and state the rule1s22s22p2
x2p1

y2p1
z 1s22s22p2

x2p2
y

https://dl.doubtnut.com/l/_Gg8n04ODl9JT
https://dl.doubtnut.com/l/_524is7N6ra66
https://dl.doubtnut.com/l/_IRmkPDcBS5n2
https://dl.doubtnut.com/l/_qYWlOJYLqRsF
https://dl.doubtnut.com/l/_QTZfimfbjp1I


governing this type of distribution

Watch Video Solution

44. Write the sequence in which electrons �ll the various energy sub-

shells in an unexcited atom.

Watch Video Solution

45. Why do some atoms posses exceptional electronic con�guation ?

Explain with suitable examples.

Watch Video Solution

46. Explain why atoms with half �lled and completely �lled orbitals have

extra stability ?

Watch Video Solution

https://dl.doubtnut.com/l/_QTZfimfbjp1I
https://dl.doubtnut.com/l/_Nm9Qxd0S8k2o
https://dl.doubtnut.com/l/_GEnJyiwcCfmU
https://dl.doubtnut.com/l/_iDP4aOKidLNP
https://dl.doubtnut.com/l/_Q89M7BQMKmVr


Additional Questions (Long Answer Questions)

47. Write electronic con�gurations of atoms of Cr (at. no 24) and Cu (at.

no. 29). Show the orientations of electron spins by arrow heads.

Watch Video Solution

1. Electron was discovered by

Watch Video Solution

2. How are cathode rays produced ? Brie�y explain their important

properties

Watch Video Solution

https://dl.doubtnut.com/l/_Q89M7BQMKmVr
https://dl.doubtnut.com/l/_8wZAtStGnaBz
https://dl.doubtnut.com/l/_qt5UtpYpLKhL


3. What are Anode Rays ? How do they originate ? List their important

properties.

Watch Video Solution

4. Rutherford's scattering experiment led to the discovery of

Watch Video Solution

5. How was the nuclear model of atom discovered ?

Watch Video Solution

6. How was the neutrons discovered ? Mention the characteristics of

neutrons.

Watch Video Solution

https://dl.doubtnut.com/l/_PgPJr5ZKcTrS
https://dl.doubtnut.com/l/_wHHAZyMVDq0b
https://dl.doubtnut.com/l/_PJ87hzeGS3LG
https://dl.doubtnut.com/l/_Gjb9WRZKU0ft
https://dl.doubtnut.com/l/_i1FyZKT7RgF0


7. (a) De�ne the terms Atomic Number and Mass Number 

(b) How does mass number di�er from atomic mass ? How do atomic

number (Z) and mass number (A) help to calculate the number of

electrons, protons and neutrons in an atom ?

Watch Video Solution

8. What were the main points of Electromagnetic wave theory ? What

were its limitations ? How have these been overcome by Planck's quantum

theory ?

Watch Video Solution

9. Write short notes on the following : 

(i) Solar spectrum or continuous spectrum. 

(ii) Atomic spectra or line spectra.

Watch Video Solution

https://dl.doubtnut.com/l/_i1FyZKT7RgF0
https://dl.doubtnut.com/l/_3VPtS9L77nul
https://dl.doubtnut.com/l/_Uvzj51H1q9Mn


10. State and explain de Broglie's relation

Watch Video Solution

11. State and explain Heisenberg's uncertainty principle.

Watch Video Solution

12. List the main points of di�erence between orbit and orbital.

Watch Video Solution

13. The basis of quantum mechanical model of an atom is

Watch Video Solution

14. De�ne Quantum numbers and brief them.

https://dl.doubtnut.com/l/_GnXPgaDBUVIq
https://dl.doubtnut.com/l/_yATuijHQTPie
https://dl.doubtnut.com/l/_KrJeAFfxhltw
https://dl.doubtnut.com/l/_KJksFvprduaL
https://dl.doubtnut.com/l/_bIdI11VmBLU7


Analytical Questions And Problems with Answers/solutions (Questions)

Watch Video Solution

15. De�ne atomic orbital. Give the shapes of s and p orbitals.

Watch Video Solution

16. State and explain the following: 

(i) Aufbau principle 

(ii) Pauli exclusion principle 

(iii) Hund's rule of maximum multiplicity.

Watch Video Solution

1. Why cathode rays are produced only when the pressure of the gas

inside the discharge tube is very low ?

https://dl.doubtnut.com/l/_bIdI11VmBLU7
https://dl.doubtnut.com/l/_5xxVWxP7qtid
https://dl.doubtnut.com/l/_V67IqYCW3Pgk
https://dl.doubtnut.com/l/_wWNsoIuSCtqd


View Text Solution

2. Name the element in each of the following cases: 

(i) A bivalent anion of the element having 10 electrons 

(ii) A trivalent cation of the element having 10 electrons. 

What is the relationship between the two ions called ?

Watch Video Solution

3. Why are Bohr orbits called stationary states ?

Watch Video Solution

4. Why electronic energy is negative ? Comment on the spacing between

the energy levels.

View Text Solution

https://dl.doubtnut.com/l/_wWNsoIuSCtqd
https://dl.doubtnut.com/l/_fzzFixGM3z9N
https://dl.doubtnut.com/l/_wvkCkTJwiheq
https://dl.doubtnut.com/l/_dcgkkSTcPRjs


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

the ratio of their wavelengths ?

Watch Video Solution

O2 SO2

6. Why can't we overcome the uncertainty predicted by Heisenberg

principle by building more precise devices to reduce the error in

measurement below the  limit ?

Watch Video Solution

h/4π

7. What shell would be the �rst to have a g-subshell ? How many orbitals

will be possible in a g-subshell ?

Watch Video Solution

https://dl.doubtnut.com/l/_3UWQZPmulxlH
https://dl.doubtnut.com/l/_0KtFbKvZnxCS
https://dl.doubtnut.com/l/_JVNyzMJ9tA5N


8. How many electrons are present in all subshells (fully - �lled) with

 ?

Watch Video Solution

n + l = 5

9. What is the angular momentum of an electron in (i) 2 s orbital (ii) 4f

orbital ?

Watch Video Solution

10. What is the di�erence between angular momentum of an electron

present in 3p orbital from that of an electron present in 4p orbital ?

Watch Video Solution

11. Why does that splitting of spectral lines occur when the source of the

spectrum is placed in a magnetic �eld ?

https://dl.doubtnut.com/l/_DMGSgDKEuW2c
https://dl.doubtnut.com/l/_6oY9E0KBGcCz
https://dl.doubtnut.com/l/_xHwaZm3oIQpf
https://dl.doubtnut.com/l/_FEtAwsSn49jN


Watch Video Solution

12. The plot of radial probability function versus distance from nucleus for

2s orbital is given below : 

  

Calculate the distance between the peaks X and Y

View Text Solution

13. Which of the two is paramagnetic : V (IV) or V (V) and why ?

Watch Video Solution

https://dl.doubtnut.com/l/_FEtAwsSn49jN
https://dl.doubtnut.com/l/_Z6GLmvjwQj3D
https://dl.doubtnut.com/l/_y0tyJsJ3BCMm


14. For a hydrogen -like particle, derive the expression : 

where  is the velocity of the electron at distance  from the nucleus, Z

is the atomic number of the H-like particles, m and e are the charge and

mass of the electron.

View Text Solution

vn = ( )
1 / 2

Ze2

mrn

vn rn

15. 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

16. What do you understand by rest mass of the electron ? What is its

value on the uni�ed scale ? How is the mass of the electron related to its

velocity ? What will be the mass of the electron if it travels with velocity

equal to the velocity of light ?

i l i

https://dl.doubtnut.com/l/_RYMTYXJgExni
https://dl.doubtnut.com/l/_iR5ogH344XSc
https://dl.doubtnut.com/l/_dzeDDjpXuo2m


View Text Solution

17. In H-atoms, the energy of electron in the nth orbit is given as

  

Show that  for large value of n.

Watch Video Solution

En = − eV
13.6

n2

E ( n+ 1 ) − En = eV
13.6 × 2

n3

18. The wave function of  electron is given by 

  

It has a node at  . Find the relation between  and a.

Watch Video Solution

2s

ψ2s = ( )
3 / 2

(2 − )e−1

4√2π

1

a0

r

a0

r

a0

r = rp rp

19. How many nodes are present in 3p-orbital, Represent diagrammatically

Watch Video Solution

https://dl.doubtnut.com/l/_dzeDDjpXuo2m
https://dl.doubtnut.com/l/_9SFcuVwROrGM
https://dl.doubtnut.com/l/_TOhG8odR5ETS
https://dl.doubtnut.com/l/_nHkPpuYLXbyP
https://dl.doubtnut.com/l/_NYNipdCPl4Tm


20. If the energy of an electron in 3rd Bohr orbit is , what is the

energy of the electron in (i) 1st Bohr orbit (ii) 2nd Bohr orbit ?

Watch Video Solution

−E

21. Show that ground state energy of an electron in H-atom is equal to

the �rst excited state energy of electron in  ion (assuming their

Rydberg's constants to be equal ).

Watch Video Solution

He+

22. The two electrons in the 1s orbital of helium have antiparallel spin.

Why do not they have parallel spin ?

Watch Video Solution

23. On the basis of uncertainty principle show that an electron cannot

exist with in atomic nucleus. (Given : Nuclear radius =  m)10− 15

https://dl.doubtnut.com/l/_NYNipdCPl4Tm
https://dl.doubtnut.com/l/_cB0s6E7yczFg
https://dl.doubtnut.com/l/_8BixIMgQMxDl
https://dl.doubtnut.com/l/_gfKoRnmHhugv


Analytical Questions And Problems with Answers/solutions (Problems)

Watch Video Solution

24. In each of the following pairs of salts, which one is more stable and

why ? 

(i) Ferrous and ferric salts (ii) Cuprous and cupric salts.

Watch Video Solution

25. Heisenberg uncertainty principle has no signi�cance in our every day

life. Explain.

Watch Video Solution

1. If the kinetic energy of a particle is doubled, by what factor the de

Broglie wavelength of the particle increase or decrease ?

h id l i

https://dl.doubtnut.com/l/_gfKoRnmHhugv
https://dl.doubtnut.com/l/_dg9y0Zx720s8
https://dl.doubtnut.com/l/_fwdC4TPjz8VE
https://dl.doubtnut.com/l/_ziH5MdA6itGm


Watch Video Solution

2. Calculate the accelerating potential that must be imported to a proton

beam to give it an e�ective wavelength of 0.05 nm

Watch Video Solution

3. With what velocity must an electron travel so that its momentum is

equal to that of a photon of wavelength 560 nm ?

Watch Video Solution

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

an electron are equal calculate the uncertainty in measuring the velocity

Watch Video Solution

https://dl.doubtnut.com/l/_ziH5MdA6itGm
https://dl.doubtnut.com/l/_5014pMImvhwo
https://dl.doubtnut.com/l/_UKLqbaJqjuKG
https://dl.doubtnut.com/l/_CVTe0at4IAnx


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

 Hz, the photoelectrons had twice the kinetic energy as emitted

when the same was irradiated with light of frequency .

Calculate the threshold frequency  of the metal.

View Text Solution

3.2 × 1016

2.0 × 1016Hz

(v0)

6. Which state of the triply ionized  has the same orbital radius

as that of the ground state of hydrogen? Compare the energies of two

states.

Watch Video Solution

Be+ + +

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

complete revolution in its  orbit.

Watch Video Solution

3rd

https://dl.doubtnut.com/l/_dShjMLWHHLDG
https://dl.doubtnut.com/l/_Os26BHXRxo6z
https://dl.doubtnut.com/l/_oQLasYsIPmCe
https://dl.doubtnut.com/l/_Em7xX5uZnJaN


8. A bulb emits light of wavelength  Å .The bulb is rated as  W and

 of the energy is emmitted as light. How many photons are emitted

by the bulb per second?

Watch Video Solution

4500 150

8 %

9. What is the distance of separation between second and third orbits of

H-atom is given as : 

Watch Video Solution

rn = 0.529 × n2Å

10. To which orbit the electron in the hydrogen atom will jump after

absorbing  of energy ?

Watch Video Solution

1.94 × 10− 18J

https://dl.doubtnut.com/l/_Em7xX5uZnJaN
https://dl.doubtnut.com/l/_3vtSmqsS9Mgs
https://dl.doubtnut.com/l/_MzimPvuyBAda


11. The wavelength of a photon is . It collides with an electron. Its

wavelength after collision is . Calculate the energy of the scattered

electron.

Watch Video Solution

1.4Å

2.0Å

12. If the binding energy of electrons in a metal is 250 kJ  , what is

the threshold frequency of the striking photons ?

Watch Video Solution

mol − 1

13. A base ball of mass  is moving with velocity of . If

we can locate the base ball with an error equal to the magnitude of the

wavelength of the light used . How will the uncertainty in

momentum be used with the total momentum of the base ball?

Watch Video Solution

200g 3 × 103cms− 1

(5000Å)

https://dl.doubtnut.com/l/_9GVdEOO39a0N
https://dl.doubtnut.com/l/_XyKmiiftM2kw
https://dl.doubtnut.com/l/_3xIFeFSADi5j
https://dl.doubtnut.com/l/_Cr9ZwJuBqznX


14. Find the velocity (in ) of electron in �rst Bohr orbit of radius .

Also �nd the de Broglie wavelength (in m). Find the orbital angular

momentum of 2p orbital of hydrogen atom in units of .

View Text Solution

ms− 1 a0

h/2π

15. The frequency of one of the lines in Paschen series of hydrogen atom

is . The quantum number  Which produces this

transition is.

Watch Video Solution

2.340 × 1011Hz n2

16. The longest wavelength of  in paschen series is "m", then shortest

wavelenght of  in Pacchen series is( in terms of m):

Watch Video Solution

He+

Be+ 3

https://dl.doubtnut.com/l/_Cr9ZwJuBqznX
https://dl.doubtnut.com/l/_I8rOOUN39N6H
https://dl.doubtnut.com/l/_O360Kbl7MWyi


Competition Focus (JEE (Main and Advanced)/Medical Entrance (I. Multiple

Choice Question) With one correct Answer

17. Calculate the de Broglie wavelength of the electron in third orbit of

hydrogen atom

View Text Solution

18. What is the ratio of time periods  in second orbit of hydrogen

atom to third orbit of  ion?

Watch Video Solution

(T1 /T2)

He+

1. A strong argument in favour of the particle nature of cathode rays is

that they

A. produce �uorescence

B. travel through vacuum

https://dl.doubtnut.com/l/_lJb3tyXLasuM
https://dl.doubtnut.com/l/_geAtQyQ8W4rD
https://dl.doubtnut.com/l/_c5NpMz2NMzH9


C. can rotate a light paddle wheel placed in their path

D. cast shadow of the objects lying in their path

Answer: C

Watch Video Solution

2. Which of the following feature of an atom is not a direct result of

Rutherford's experiment

A. extraordinary hollow nature of atom

B. existence of circular electronic of atom

C. small size of the nucleus

D. exceptionally high density of the nucleus

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_c5NpMz2NMzH9
https://dl.doubtnut.com/l/_7SNG0PY1C8mO
https://dl.doubtnut.com/l/_X5tWg1HyYFTD


3. A metallic ion  has an electronic con�guration of 2, 8, 14 and the

ionic weight is 56 amu. The number of neutrons in its nucleus is

A. 30

B. 32

C. 34

D. 42

Answer: A

Watch Video Solution

M 2 +

4. Which one is a set of isolectronic species ?

A. 

B. 

C. 

D. 

N2, CO2, CN −

N, H2S, CO

N2, CO, CN −

Ca, Mg, Cl

https://dl.doubtnut.com/l/_X5tWg1HyYFTD
https://dl.doubtnut.com/l/_YX91i0jBd373


Answer: C

Watch Video Solution

5. In which one of the following pairs, the two species are both

isoelectronic and isotopic ? (At. Numbers : Ca = 20, Ar = 18, K = 19, Mg = 12,

Fe = 26, Na = 11)

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

.40 Ca2 + and .40 Ar

.39 K
+ and .40 K +

.24 Mg2 + and .25 Mg

.23 Na and .24 Na+

6. The group having isoelectronic species is

https://dl.doubtnut.com/l/_YX91i0jBd373
https://dl.doubtnut.com/l/_R2MnBJyFMxrI
https://dl.doubtnut.com/l/_QJAtS0ybx8N8


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

O2 − , F − , Na, Mg2 +

O− , F − , Na+ , Mg+

O2 − , F − , Na+ , Mg2 +

O− , F − , Na, Mg

7. A standing wave in a string 35 cm long has a total of six nodes

including those at the ends. Hence, wavelength of the standing wave is

A. 5.8 cm

B. 4.6 cm

C. 10.4 cm

D. 14 cm

Answer: D

https://dl.doubtnut.com/l/_QJAtS0ybx8N8
https://dl.doubtnut.com/l/_RkPZTXokd6Ys


Watch Video Solution

8. For hydrogen atom, Rydberg constant  is . Then for 

ion, the corresponding value of this constant will be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(RH) xm− 1 He+

xcm− 1

400xcm− 1

4xcm− 1

0.04xcm− 1

9. The energies  and  of two radiations are  and 

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

be.

E1 E2 25eV 50eV

λ1 λ2

https://dl.doubtnut.com/l/_RkPZTXokd6Ys
https://dl.doubtnut.com/l/_Bs7MzknPn9ot
https://dl.doubtnut.com/l/_H58j5lIDjdxo


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

λ1 = λ2
1

2

λ1 = λ2

λ1 = 2λ2

λ1 = 4λ2

10. The value of planok,s constant is  the speed of light is

 which value is closest to the wavelength in nanometer of

a quantum of light with frequency of ?

A. 10

B. 25

C. 50

D. 75

6.63 × 10− 34Js

3 × 1017nms− 1

6 × 1015S − 1

https://dl.doubtnut.com/l/_H58j5lIDjdxo
https://dl.doubtnut.com/l/_3JOt0KqwYs7s


Answer: C

Watch Video Solution

11. Calculate the wavelength of light required to break the bond between

two chlorine atoms in a chlorine molecule. The Cl- Cl bond energy is 243 kJ

 Avogadro's number 

 )

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

mol− 1(h = 6.6 × 10− 34Js, c = 3 × 108m/s,

= 6.02 × 1023mol− 1

8.18 × 10− 31m

6.26 × 10− 21m

4.91 × 10− 7m

4.11 × 10− 6m

https://dl.doubtnut.com/l/_3JOt0KqwYs7s
https://dl.doubtnut.com/l/_clOymAFDf3Re


12. A 600 W mercury lamp emits monochromatic radiation of wave length

313.3 nm. How many photons are emitted from the lamp per second ? (

, velocity of light )

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

h = 6.626 × 10− 34Js = 3 × 108ms− 1

1 × 1019

1 × 1020

1 × 1021

1 × 1023

13. When the frequency of light incident an a metallic plate is doubled ,

the KE of the emitted photoelectrons will be :

A. doubled

B. halved

https://dl.doubtnut.com/l/_uff5So9BYkNC
https://dl.doubtnut.com/l/_Z6p3pL66bBfM


C. more than doubled

D. increases but less than doubled.

Answer: C

Watch Video Solution

14. Photoelectric emission is observed from a metallic surface for

frequencies  of the incident light. If the maximum value of

kinetic energies of the photoelectrons emitted in the two cases are in the

ratio  then the threshold frequency of the metallic surface is

A. 

B. 

C. 

D. 

Answer: D

W t h Vid S l ti

v1 and v2

n : 1

v1 = v2

v1 − v2

h

2v1 − v2

2v2 − v1

https://dl.doubtnut.com/l/_Z6p3pL66bBfM
https://dl.doubtnut.com/l/_VxA16QQnUL0c


Watch Video Solution

15. The wavelength of the radiation emitted , when in a hydrogen atom

electron falls from in�nity to stationary state 1 , would be : 

(Rydberg constant = )

A. 91 nm

B. 192 nm

C. 406 nm

D. 

Answer: A

Watch Video Solution

1.097 × 107m− 1

9.1 × 10− 8nm

16. The frequency of light emitted for the transition  to  of 

 is equal to the transition in  atom corresponding to which of the

following ?

n = 4 n = 2

He+ H

https://dl.doubtnut.com/l/_VxA16QQnUL0c
https://dl.doubtnut.com/l/_9PqCFdZYfadr
https://dl.doubtnut.com/l/_rJ0UiyQXZ1Js


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

n = 3  to n = 1

n = 2  to n = 1

n = 3  to n = 2

n = 4  to n = 3

17. Based on equation , certain

conclusions are written. Which of them is not correct ?

A. 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 in�nite distance from the nucleus.

B. Lower the value of n, the larger is the orbit radius

E = − 2.178 × 10− 18J( )
Z2

n2

https://dl.doubtnut.com/l/_rJ0UiyQXZ1Js
https://dl.doubtnut.com/l/_okSyWfF3y7jH


C. Equation can be used to claculate the change in energy when the

electron changes orbit

D. For , the electron has a more negative energy that it does for 

 which means that the electron is more lossely bound in the

smallest allowed orbit.

Answer: D

Watch Video Solution

n = 1

n = 6

18. The shortest wavelength in hydrogen spectrum of Lyman series when

 is :-

A. 

B. 

C. 

D. 

RH = 109678cm− 1

1002.7Å

1215.67Å

1127.30Å

911.7Å

https://dl.doubtnut.com/l/_okSyWfF3y7jH
https://dl.doubtnut.com/l/_hjXV92mTWbvC


Answer: D

Watch Video Solution

19. The ratio of the frequency corresponding to the third line in the lyman

series of hydrogen atomic spectrum to that of the �rst line in Balmer

series of  spectrum is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

Li2 +

4
5

5

4

4
3

3

4

https://dl.doubtnut.com/l/_hjXV92mTWbvC
https://dl.doubtnut.com/l/_fDVpWNUSnmUl


20. 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

jumps from …………..:-

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

8

9

n = 3  to n = 1

n = 10  to n = 1

n = 9  to n = 1

n = 2  to n = 1

21. For balmer series in the spectrum of atomic hydrogen the wave

number of each line is given by  where  is a

constant and  and  are integers. Which of the following statements

(s), is (are correct) 

1. As wave length decreases the lines in the series converge 

¯̄̄V = R[ − ]
1

n2
1

1

n2
2

RH

n1 n2

https://dl.doubtnut.com/l/_sDugI8w7aPBN
https://dl.doubtnut.com/l/_FgDcLA842Dn6


2. The integer  is equal to 2.  

3. The ionisation energy of hydrogen can be calculated from the wave

numbers of three lines. 

4. The line of shortest wavelength corresponds to = 3.

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

n1

22. According to the Bohr Theory, the third from the red end corresponds

to which one of the following transitions in the hydrogen atom will give

rise to the least energetic photon ?

A. n = 6 to n = 1

https://dl.doubtnut.com/l/_FgDcLA842Dn6
https://dl.doubtnut.com/l/_4mT4ZqVzq2L8


B. n = 5 to n = 4

C. n = 6 to n = 5

D. n = 5 to n = 3

Answer: C

Watch Video Solution

23. The angular momentum of electron in 'd' orbital is equal to:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2√3h

0h

√6h

√2h

https://dl.doubtnut.com/l/_4mT4ZqVzq2L8
https://dl.doubtnut.com/l/_SllBmsKPz1QI
https://dl.doubtnut.com/l/_VzJH5TOaPtR4


24. In hydrogen spectrum, the third line from the red end corresponds to

which one of the following inter-orbit jumps of the electron for Bohr

orbits in an atom of hydrogen ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

5 → 2

4 → 1

2 → 5

3 → 2

25. The frequency of radiation emiited when the electron falls n =4 to n=1

in a hydrogen atom will be ( given ionization energy of

A. 

H = 2.18 × 10− 18Jatom − 1 and h = 6.625 × 10− 34Js)

1.54 × 1015s− 1

https://dl.doubtnut.com/l/_VzJH5TOaPtR4
https://dl.doubtnut.com/l/_GGBgAHs38IYg


B. 

C. 

D. 

Answer: C

Watch Video Solution

1.03 × 1015s− 1

3.08 × 1015s− 1

2.0 × 1015s− 1

26. Energy of an electron is given by .

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

from level  to  will be  

 and ).

A. 

B. 

C. 

D. 

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/_GGBgAHs38IYg
https://dl.doubtnut.com/l/_YZRO1VsBCwuH


Answer: B

Watch Video Solution

27. the radius of which of the following orbit is same as that of the �rst

Bohr's orbit of hydrogen atom?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

He+ (n = 2)

Li2 + (n = 2)

Li2 + (n = 3)

Be3 + (n = 2)

28. One electron species having ionization enegry of  is54.4eV

https://dl.doubtnut.com/l/_YZRO1VsBCwuH
https://dl.doubtnut.com/l/_Z76KSjY4vV6g
https://dl.doubtnut.com/l/_LSdZ3bDw9JDR


A. H

B. 

C. 

D. 

Answer: B

Watch Video Solution

He+

B4 +

Li2 +

29. The ratio of area covered by second orbital to the �rst orbital is.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1: 1

1: 16

8: 1

16: 1

https://dl.doubtnut.com/l/_LSdZ3bDw9JDR
https://dl.doubtnut.com/l/_aFteFEpsAjTE


30. 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

31. The most probable radius (in pm) for �nding the electron in  is

A. 

B. 

C. 

He+

0.0

52.9

26.5

https://dl.doubtnut.com/l/_aFteFEpsAjTE
https://dl.doubtnut.com/l/_yzvhv8hqAhli
https://dl.doubtnut.com/l/_z80JHzLI9whg


D. 

Answer: C

Watch Video Solution

105.8

32. If  is the energy emitted in electron volts when an electronic

transition occurs from higher energy level to a lower energy level in H-

atom, the wavelength of the line produced is approximately equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ΔE

Å
19800

ΔE

Å
12375

ΔE

Å
13600

ΔE

Å
21800

ΔE

https://dl.doubtnut.com/l/_z80JHzLI9whg
https://dl.doubtnut.com/l/_0e9fBjjl8tSY
https://dl.doubtnut.com/l/_aXfRTcWd6Rep


33. If  represents Rydberg constant, then the energy of the electron in

the ground state of hydrogen atom is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

RH

−
hc

RH

−
1

RHch

−RHch

−
RHc

h

34. Ionisation energy of  is . The energy of

the �rst stationary state  of  is.

A. 

B. 

C. 

He+ 19.6 × 10− 18Jatom − 1

(n = 1) Li2 +

−2.2 × 10− 15Jatom − 1

8.82 × 10− 17Jatom − 1

4.41 × 10− 16Jatom − 1

https://dl.doubtnut.com/l/_aXfRTcWd6Rep
https://dl.doubtnut.com/l/_Cvk8aZH1k7DR


D. 

Answer: D

Watch Video Solution

−4.41 × 10− 17Jatom − 1

35. If an electron travels with a velocity of 1/100th speed of light in the

�rst in the �rst Bohr orbit, what is its velocity (relative to the speed of

light) in the 5th Bohr orbit ?

A. 0.002

B. 0.1

C. 0.5

D. 0.7

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_Cvk8aZH1k7DR
https://dl.doubtnut.com/l/_FBf46sVbrRlQ
https://dl.doubtnut.com/l/_0pT6wFwdqDLa


36. In the hydrogen atom, the electrons are excited to the 5th energy

level. The number of lines that may appear in the spectrum will be

A. 4

B. 8

C. 10

D. 12

Answer: C

Watch Video Solution

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

hydrogen?

A. 

B. 

C. 

−3.4eV

+6.8eV

+13.6eV

https://dl.doubtnut.com/l/_0pT6wFwdqDLa
https://dl.doubtnut.com/l/_jkUFbJ50JLyE


D. 

Answer: A

Watch Video Solution

−6.8eV

38. 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/_jkUFbJ50JLyE
https://dl.doubtnut.com/l/_6jnU2wUzV5mn
https://dl.doubtnut.com/l/_bZXHeUHRZphP


39. The radius of the second Bohr orbit for hydrogen atom is : 

(Planck's constant, , mass of electron = 

, charge of electron ,

permittivity of vaccum 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

h = 6.6262 × 10− 34Js

9.1091 × 10− 31kg e = 1.60210 × 10− 19C

∈0 = 8.854185 × 10− 12kg− 1m− 3A2)

0.529Å

2.12Å

1.65Å

4.76Å

40. Schrodinger wave equation for a particle in a one-dimension box is

A. 

B. 

+ (E − ∞)ψ = 0
δ2ψ

δx2

2m

h

+ (E − V )ψ = 0
δ2ψ

δx2

8π2m

h2

https://dl.doubtnut.com/l/_bZXHeUHRZphP
https://dl.doubtnut.com/l/_kz8Sc6NPoeUH


C. 

D. 

Answer: B

Watch Video Solution

+ (E − V )ψ = 0
δ2ψ

δx2

2m

h

+ (E − ∞) = 0
δ2ψ

δx2

2π2m

h2

41.  represents

A. a node

B. an orbital

C. angular wave function

D. wave function

Answer: A

Watch Video Solution

Ψ 2 = 0

https://dl.doubtnut.com/l/_kz8Sc6NPoeUH
https://dl.doubtnut.com/l/_vYA6lOGVsInt


42. The wavelength (in nanometer) associated with a proton moving at

 m/s is

A. 0.032 nm

B. 0.40 nm

C. 2.5 nm

D. 14.0 nm

Answer: B

Watch Video Solution

1.0 × 103

43. If the de-Broglie wavelength of a particle of mass m is 100 times its

velocity then its value in terms of its mass (m) and Planck's constant (h) is

A. 

B. 

C. 

√
1

10
m

h

10√
h

m

√
1

10
h

m

https://dl.doubtnut.com/l/_BM8oqKEaL9bb
https://dl.doubtnut.com/l/_RxHJJDdsfsUP


D. 

Answer: B

Watch Video Solution

10√
m

h

44. how fast is an electron moving if it has a wavelength equal to the

distance traveled in one second ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

√
m

h

√
h

m

√
h

p

√
h

2(KE)

https://dl.doubtnut.com/l/_RxHJJDdsfsUP
https://dl.doubtnut.com/l/_apWRfgyYFzHI


45. The radius of �rst Bohr orbit is x, then de-Broglie wavelength of

electron in 3rd orbit is nearly

A. 

B. 9x

C. 

D. 

Answer: D

Watch Video Solution

x

3

2πx

6πx

46. The de Broglie wavelength associated with a ball of mass  having

kinetic enegry  is

A. 

B. 

C. 

1kg

0.5J

6.626 × 10− 34m

13.20 × 10− 34m

10.38 × 10− 21m

https://dl.doubtnut.com/l/_qP52P7jVyLrt
https://dl.doubtnut.com/l/_nJC3KPoM1zyq


D. 

Answer: A

Watch Video Solution

6.626 × 10− 34Å

47. In an atom , an electron is moving with a speed of 600 m/s with an

accuracy of  . The certainty with which the position of the electron

can be located is (h =  , mass of electron , 

 kg ):

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

0.05 %

6.6 × 10− 34kgm2s− 1

em = 9.1 × 10− 31

1.52 × 10− 4m

5.10 × 10− 3m

1.92 × 10− 3m

3.84 × 10− 3m

https://dl.doubtnut.com/l/_nJC3KPoM1zyq
https://dl.doubtnut.com/l/_Ke1rP4CQhdpm


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

charged plates kept at a potential di�erence 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

49. Two electrons occupying the same orbital are distinguished by:

A. azimuthal quantum number

B. spin quantum number

https://dl.doubtnut.com/l/_HMqRE9U4uIkI
https://dl.doubtnut.com/l/_LOFikhhosfcc


C. principal quantum number

D. magnetic quantum number

Answer: B

Watch Video Solution

50. The total number of atomic orbitals in fourth energy level of an atom

is.

A. 4

B. 8

C. 16

D. 32

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_LOFikhhosfcc
https://dl.doubtnut.com/l/_DY9VL2Aw8Yeb
https://dl.doubtnut.com/l/_33PZwJSuYkok


51. Maximum number of electrons in a sub-shell of an atom is determined

by the following.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

2l + 1

4l − 2

2n2

4l + 2

52. Which set of quantum numbers is not possible ?

A. 

B. 

C. 

D. 

n l m     s

3 2 0 +1/2

n l m     s

2 2 1 +1/2

n l m     s

1 0 0 −1/2

n l m     s

3 2 −2 +1/2

https://dl.doubtnut.com/l/_33PZwJSuYkok
https://dl.doubtnut.com/l/_z4ZqQQ9ffty2


Answer: B

Watch Video Solution

53. For principal quantum number, n = 4, the toal number of orbitals

having l = 3 is

A. 3

B. 7

C. 5

D. 9

Answer: B

Watch Video Solution

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

with a following set of quantum numbers ?

https://dl.doubtnut.com/l/_z4ZqQQ9ffty2
https://dl.doubtnut.com/l/_18pfqpooZCFL
https://dl.doubtnut.com/l/_iXd4HzwLtrOf


.

A. 10

B. 6

C. 4

D. 2

Answer: D

Watch Video Solution

(n = 3, l = 1 and m = − 1)

55. How many delectrons can �t in the orbital for which n = 3 and  = 1?

A. 2

B. 6

C. 10

D. 14

Answer: A

l

https://dl.doubtnut.com/l/_iXd4HzwLtrOf
https://dl.doubtnut.com/l/_8bhkhNLIrwb2


Watch Video Solution

56. 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

57. The orbital angular momentum of a p-electron is given as :

A. 

B. 

√
3

2
h

π

√6
h

2π

https://dl.doubtnut.com/l/_8bhkhNLIrwb2
https://dl.doubtnut.com/l/_TKqoxkuAUVtS
https://dl.doubtnut.com/l/_pkP79wVYl4j5


C. 

D. 

Answer: C

Watch Video Solution

h

√2π

√3
h

2π

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

the following quantum numbers ? .

A. 1

B. 2

C. 3

D. 4

Answer: A

Watch Video Solution

n = 3, l = 1, ml = 0

https://dl.doubtnut.com/l/_pkP79wVYl4j5
https://dl.doubtnut.com/l/_ygws3Xon6q53
https://dl.doubtnut.com/l/_uAuOXIAJ0MxG


59. Which of the following orbitals will have zero probability of �nding

the electron in the yz plane ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

px

py

pz

dyz

60.  is the probability of �nding the Is electron of hydrogen atom in a

spherical shell of in�tesimal thickness, dr, at a distance  from the

nucleus. The volume of this shell is . The qualitative sketch of the

dependence of  on r is

P

r

4πr2dr

P

https://dl.doubtnut.com/l/_uAuOXIAJ0MxG
https://dl.doubtnut.com/l/_Q00k3vBjwR6M


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

61. The maximum probability of �nding electron in the  orbital is -

A. along the x-axis

dxy

https://dl.doubtnut.com/l/_Q00k3vBjwR6M
https://dl.doubtnut.com/l/_L4JQvTipNftX


B. along the y-axis

C. at an angle of  from the x-axis and y-axis

D. at an angle of  from the x-axis and y-axis

Answer: C

Watch Video Solution

45∘

90∘

62. Which of the following has zero electron density in xy plane ?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

dz2

dx2 −y2

pz

dxy

https://dl.doubtnut.com/l/_L4JQvTipNftX
https://dl.doubtnut.com/l/_vpTLGmjx5xOx
https://dl.doubtnut.com/l/_V6aecDh1ulA2


63. Which of the following pairs of d-orbitals will hare electron density

along the axes ?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

dz2, dxz

dxz, dyz

dz2, dx2 −y2

dxy, dx2 −y2

64. What would be the IUPAC name for the element with atomic number

120 ?

A. Ununbium

B. Unnibium

C. Unnilunium

https://dl.doubtnut.com/l/_V6aecDh1ulA2
https://dl.doubtnut.com/l/_f3SWREGF1lav


D. Unbinilium

Answer: D

Watch Video Solution

65. Arrabge in decreasing order, the energy of 2s orbital in the following

atoms H, Li, Na, K

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

E2s(H) > E2s(Li) > E2s(Na) > E2s(K)

E2s(H) > E2s(Na) > E2s(Li) > E2s(K)

E2s(H) > E2s(Na) = E2s(K) > E2s(Li)

E2s(K) > E2s(Na) > E2s(Li) > E2s(H)

https://dl.doubtnut.com/l/_f3SWREGF1lav
https://dl.doubtnut.com/l/_cIaGTR3QuiJ3


66. The orbital diagram in which both the pauli's exclusion principal and

Hund's rule are violated is :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

67. Which is the correct order of increasing energy of the listed orbitals in

the atom of titanium ?

A. 3s 3p 3d 4s

B. 3s 3p 4s 3d

C. 3s 4s 3p 3d

https://dl.doubtnut.com/l/_2t5LeDsVG1Ax
https://dl.doubtnut.com/l/_6toEAGg1iEeZ


D. 4s 3s 3p 3d

Answer: B

Watch Video Solution

68. If , the correct sequence for �lling of electrons will be.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

n = 6

ns → np → (n − 1)d → (n − 2)f

ns → (n − 2)f → (n − 1)d → np

ns → (n − 1)d → (n − 2)f → np

ns → (n − 2)f → np → (n − 1)d

https://dl.doubtnut.com/l/_6toEAGg1iEeZ
https://dl.doubtnut.com/l/_vOE4EuBT20gl


69. The number of d-electrons in (Z=26) is not equal to the number

of electrons in which one of the following ?

A. d-electrons in Fe (Z = 26)

B. p-electrons in Ne (Z = 10)

C. s-electrons in Mg (Z = 12)

D. p-electrons in Cl (Z = 17)

Answer: D

Watch Video Solution

Fe2 +

70. The electronic, identi�ed 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. 

n = 4, l = 1 n = 4, l = 0 n = 3, l = 2 n = 3, l = 1

(1) > (3) > (2) > (4)

(3) > (4) > (2) > (1)

https://dl.doubtnut.com/l/_EpsbVPoylSqs
https://dl.doubtnut.com/l/_LKXWkbWdYgUF


C. 

D. 

Answer: C

Watch Video Solution

(4) > (2) > (3) > (1)

(2) > (4) > (1) > (3)

71. What is the maximum number of electrons which can be

accommodated in an atom in which the highest principal quantum

number is 4 ?

A. 10

B. 18

C. 36

D. 54

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_LKXWkbWdYgUF
https://dl.doubtnut.com/l/_c90yW4TEXMhV


72. If , and , then the atomic number is

A. 12, 13

B. 13, 14

C. 10, 11

D. 11, 12

Answer: D

Watch Video Solution

n = 3, l = 0 m = 0

73. How many electron in an atom with atomic number  can have

 ?

A. 15

B. 17

C. 19

105

(n + l) = 8

https://dl.doubtnut.com/l/_c90yW4TEXMhV
https://dl.doubtnut.com/l/_vbfCrEZCFe3N
https://dl.doubtnut.com/l/_fKvv82HtGFua


D. 21

Answer: B

Watch Video Solution

74. According to ) rule after completing 'np' level the electron

enters int

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(n + l

(n + 1)p

(n + 1)s

(n − 1)d

nd

https://dl.doubtnut.com/l/_fKvv82HtGFua
https://dl.doubtnut.com/l/_ehjl4I4agLVy


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

rubidium (Z = 37) is

A. 5, 1, 1, 

B. 6, 0, 0, 

C. 5, 0, 0, 

D. 5, 1, 0, 

Answer: C

Watch Video Solution

+1/2

+1/2

+1/2

+1/2

76. The set of quantum number for the  electrons in chromium is -

A. 4, 0, 0, 

B. 4, 1, 

C. 3, 2, 2, 

D. 3, 2, 

19th

1

2

−1,
1

2

1

2

−2,
1

2

https://dl.doubtnut.com/l/_K4U6NkiVVxCZ
https://dl.doubtnut.com/l/_djitSiScZLzm


Answer: A

Watch Video Solution

77. In Cu (At. no. = 29)

A. 13 electrons have spin in one direction and 16 electrons in other

direction

B. 14 electrons have spin in one direction and 15 electrons in other

direction

C. one electron can have spin only in the clockwise direction

D. none of the above is correct.

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_djitSiScZLzm
https://dl.doubtnut.com/l/_6P7s4Yb0FwIz


78. In the Bohr's orbit, what is the ratio of total kinetic energy and total

energy of the electron

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

−1

−2

+1

+2

79. A proton is about  times heavier than an electron. When it is

accelerated by a potential di�erence of . Its kinetic energy will be

A. 1840 keV

B. 1/1840 ke V

C. 1 keV

1840

1kV

https://dl.doubtnut.com/l/_jPoQouzTaVkK
https://dl.doubtnut.com/l/_OlrOHwnshPwW


D. 920 keV

Answer: C

Watch Video Solution

80. Time taken by an electrons to complete one revolution in the Bohr

orbit of the  atom is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

H

4π2mr2

nh

nh

4π2mr

2πmr

n2h2

h

2πmr

https://dl.doubtnut.com/l/_OlrOHwnshPwW
https://dl.doubtnut.com/l/_doiZjtQt4WLE


81. Which 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 con�guation of N atom is 

D. The value of m for  is zero

Answer: C

Watch Video Solution

dz2

82. Which of the following has maximum spin ?

A. Electron

https://dl.doubtnut.com/l/_Xdwv0xlHaxPU
https://dl.doubtnut.com/l/_EbzpAN8IPFOr


B. Proton

C. Neutron

D. All have equal spin

Answer: D

Watch Video Solution

83. A gas absorbs a photon of  and emits at two wavelengths . If

one of the emission is at  nm , the other is at :

A. 325 nm

B. 743 nm

C. 518 nm

D. 1035 nm

Answer: B

Watch Video Solution

355nm

680

https://dl.doubtnut.com/l/_EbzpAN8IPFOr
https://dl.doubtnut.com/l/_BalTWjEntOYK


84. Frequency of the X-rays emitted by an element is . If constant

in the Moseley equation are , the element will be

A. Na

B. K

C. Rb

D. Cs

Answer: A

Watch Video Solution

100s− 1

a = b = 1

85. The ratio of speci�c charge of an electron to that of a hydrogen ion is

A. 

B. 

C. 

1: 1

2: 1

1840: 1

https://dl.doubtnut.com/l/_BalTWjEntOYK
https://dl.doubtnut.com/l/_2jHlvNFtZDL0
https://dl.doubtnut.com/l/_VNCXzv9dGVdX


D. 

Answer: C

Watch Video Solution

1: 1840

86. If  represent respectively the kinetic energies of an

electron , an alpha particle and a proton each having same de Broglie

wavelength then :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

E1, E2andE3

E1 > E2 > E3

E3 > E2 > E1

E1 > E3 > E2

E1 = E2 = E3

https://dl.doubtnut.com/l/_VNCXzv9dGVdX
https://dl.doubtnut.com/l/_XpLshwg6hhnv
https://dl.doubtnut.com/l/_SfzfpeDvj7LZ


87. As electron moves away from the nucleus, its

A. K.E. decreases and P.E. increases

B. Both K.E. and P.E. decrease

C. Both K.E. and P.E. increase

D. K.E. increases but P.E. decreases.

Answer: A

Watch Video Solution

88. In Bohr's model of hydrogen atom, the period of revolution of an

electron in the 1st orbit to that in the 2nd orbit are in the ratio

A. 

B. 

C. 

D. 

1: 2

2: 1

1: 4

1: 8

https://dl.doubtnut.com/l/_SfzfpeDvj7LZ
https://dl.doubtnut.com/l/_TuNZK5jmp5Yr


Answer: D

Watch Video Solution

89. Three energy levels and the wavelengths of the lines produced by

transitions are shown in the Fig. below 

  

Which one of the following relationship is correct ?

A. 

B. 

C. 

D. 

Answer: C

W t h Vid S l ti

λ3 = λ1 + λ2

λ2
3 = λ2

1 + λ2
2

λ3 =
λ1λ2

λ1 + λ2

λ1 + λ2 + λ3 = 0

https://dl.doubtnut.com/l/_TuNZK5jmp5Yr
https://dl.doubtnut.com/l/_rCGVqfRnt70X


Watch Video Solution

90. The energy absorbed by each molecule  of a substance is 

 and bond energy per molecule is . The kinetic

energy of the molecule per atom will be.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(A2)

4.4 × 10− 19J 4.0 × 10− 19J

2.2 × 10− 19J

2.0 × 10− 19J

4.0 × 10− 20J

2.0 × 10− 20J

91. The species  and  contain the same number of electrons.

In which order do their radii increase ?

A. 

Ar, K + Ca2 +

Ca2 + < K + < Ar

https://dl.doubtnut.com/l/_rCGVqfRnt70X
https://dl.doubtnut.com/l/_5tTC23TEcKQn
https://dl.doubtnut.com/l/_CH0amvpRMWSg


B. 

C. 

D. 

Answer: A

Watch Video Solution

K + < Ar < Ca2 +

Ar < K + < Ca2 +

Ca2 + < Ar < K +

92. Which one is the wrong statement ?

A. de-Broglie's wavelength is given by  where m is the mass

of the particle, groups velocity of the particle

B. The uncertainty principle is 

C. Half-�lled and fully-�lled orbitals have greater stability due to

greater exchange energy, greater symmetry and more balanced

arrangement

λ =
h

mv

v =

ΔE × Δt ≥
h

4π

https://dl.doubtnut.com/l/_CH0amvpRMWSg
https://dl.doubtnut.com/l/_8YzQtdxjgJtL


Competition Focus (JEE (Main and Advanced)/Medical Entrance (II. Multiple

Choice Question)

D. The energy of 2s orbitals is less than the energy of 2p orbital in

case of hydrogen like atoms

Answer: D

Watch Video Solution

1. Which of the following statement regarding spectral series is/are

correct ?

A. The lines in the Balmer series correspond to the electronic

transition from the energy levels higher than n = 1 energy level

B. Paschen series appear in the infrared region

C. The line of Lyman series appear in the visible region

https://dl.doubtnut.com/l/_8YzQtdxjgJtL
https://dl.doubtnut.com/l/_o2lDaerwCEeH


D. Transition from higher energy levels to 5th energy level produces

Pfund series which falls in the infrared region

Answer: B::D

Watch Video Solution

2. The orbitals which have same number of nodes are

A. 2s, 2p

B. 3p, 3d

C. 2s, 3p

D. 3s, 4d

Answer: A::B

Watch Video Solution

https://dl.doubtnut.com/l/_o2lDaerwCEeH
https://dl.doubtnut.com/l/_jZQYmpgByNe2


3. Select the pair of atoms having the same number of electrons in their

outermost shell

A. Na, Ca

B. Mg, Fe

C. As, Bi

D. Pb, Sb

Answer: B::C

Watch Video Solution

4. Which of the following set of quantum numbers is not consistent with

the theory ?

A. 

B. 

C. 

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

2

n = 4, l = 3, m = 2, s = −
1

2

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

2

https://dl.doubtnut.com/l/_5vagPnaMAhZ0
https://dl.doubtnut.com/l/_tu4HNic5imce


D. 

Answer: A::B::D

Watch Video Solution

n = 4, l = 3, m = 3, s = +
1

2

5. The diagram illustrates a possible electronic con�guration of which of

the following species 

A.  ion

B. S atom

C.  ion

D.  ion

Answer: a,b,c

Watch Video Solution

Cl+

Ar2 +

P 3 −

https://dl.doubtnut.com/l/_tu4HNic5imce
https://dl.doubtnut.com/l/_lMLuvURJ5hUU


6. The probability of �nding the electron in the orbital is

A. zero at the nucleus

B. Maximum on two opposite sides of the nucleus along X-axis

C. Zero on Z-axis

D. same on all sides around the nucles.

Answer: A::B::C

Watch Video Solution

7. In the ground state, an element has 13 electrons in its M-shell. The

element is

A. Manganese

B. Chromium

C. Nickel

D. Iron

https://dl.doubtnut.com/l/_JZtDmKFA03YK
https://dl.doubtnut.com/l/_vqrJ3GzY4pel


Answer: A::B

Watch Video Solution

8. Which of the following statement are correct ?

A. The electronic con�guration of Cr is  (Atomic No. of cr =

24)

B. The magnetic quantum number may have a negative value

C. In silver atom, 23 electrons a spin of one type and 24 of the

opposite type (Atomic No. of Ag = 47)

D. The oxidation state of nitrogen in 

Answer: A::B

Watch Video Solution

[Ar]3d54s1

HN3  is − 3

https://dl.doubtnut.com/l/_vqrJ3GzY4pel
https://dl.doubtnut.com/l/_wzlIOZlURVZS


Competition Focus (JEE (Main and Advanced)/Medical Entrance (III. Multiple

Choice Question) (Based on Comprehension)

9. The energy of an electron in the �rst Bohr orbit of H atom is .

The possible energy value (s) of the excited state (s) for electron in Bohr

orbits of hydrogen is (are)

A. 

B. 

C. 

D. 

Answer: A::D

Watch Video Solution

−13.6eV

−3.4eV

−4.2eV

−6.8eV

−1.5eV

1. The enregy, radius and velocity of the electron in the hydrogen atom in

the ground state are  and  respectively.−13.6eV , 0.53Å 2.188 × 108ms− 1

https://dl.doubtnut.com/l/_tCIpCESy3e6B
https://dl.doubtnut.com/l/_lOFlSM1lvWyo


The energy of the electron in the third orbit will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

−4.4eV

−1.5eV

−40.8eV

−22.4eV

2. The enregy, radius and velocity of the electron in the hydrogen atom in

the ground state are  and  respectively.

The radius of the third orbit of hydrogen atom will be

A. 

B. 

C. 

−13.6eV , 0.53Å 2.188 × 108ms− 1

1.59Å

4.77Å

3.0Å

https://dl.doubtnut.com/l/_lOFlSM1lvWyo
https://dl.doubtnut.com/l/_Cy20Vfke0Uxr


D. 

Answer: B

Watch Video Solution

6.0Å

3. The enregy, radius and velocity of the electron in the hydrogen atom in

the ground state are  and 

respectively. 

The velocity of the electron in the third orbit of hydrogen atom will be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

−13.6eV , 0.53Å 2.188 × 108cms− 1

0.729 × 108cms− 1

6.564 × 108cms− 1

19.692 × 108cms− 1

0.243 × 108cms− 1

https://dl.doubtnut.com/l/_Cy20Vfke0Uxr
https://dl.doubtnut.com/l/_wA7KI3KJaJ6W


4. The enregy, radius and velocity of the electron in the hydrogen atom in

the ground state are  and  respectively.

If the electron absorbs  of energy, it will jump to the orbit

A. 2nd

B. 3rd

C. 4th

D. 5th

Answer: B

Watch Video Solution

−13.6eV , 0.53Å 2.188 × 108ms− 1

12.1eV

5. The enregy, radius and velocity of the electron in the hydrogen atom in

the ground state are  and  respectively.

In which orbit of  the electron will have same velocity

A. 1st

−13.6eV , 0.53Å 2.188 × 108ms− 1

He+

https://dl.doubtnut.com/l/_CVvyE1UxTKBq
https://dl.doubtnut.com/l/_xFuz169eq1yu


B. 2nd

C. 4th

D. None

Answer: D

Watch Video Solution

6. The enregy, radius and velocity of the electron in the hydrogen atom in

the ground state are  and  respectively.

In which orbit of  the electron will have same velocity

A. 1st

B. 2nd

C. 4h

D. none

Answer: B

−13.6eV , 0.53Å 2.188 × 108ms− 1

He+

https://dl.doubtnut.com/l/_xFuz169eq1yu
https://dl.doubtnut.com/l/_A0ERnVxNYrmT


Watch Video Solution

7. The enregy, radius and velocity of the electron in the hydrogen atom in

the ground state are  and  respectively.

Which shell of  ion will have the same energy

A. 1st

B. 2nd

C. 3rd

D. 4th

Answer: B

Watch Video Solution

−13.6eV , 0.53Å 2.188 × 108ms− 1

He+

8. An electron in the hydrogen atom absorbs energy and jumps to the 4th

orbit. It jumps back to the ground state in steps e.g., from 4th to 3rd

https://dl.doubtnut.com/l/_A0ERnVxNYrmT
https://dl.doubtnut.com/l/_IaMxg96S3vcg
https://dl.doubtnut.com/l/_ch7P49W2sCxU


orbit, then from 3rd to 2nd orbit and �nally to the ground state etc. 

Total number of lines obtained in the spectrum would be

A. 3

B. 6

C. 9

D. 12

Answer: B

Watch Video Solution

9. An electron in the hydrogen atom absorbs energy and jumps to the 4th

orbit. It jumps back to the ground state in steps e.g., from 4th to 3rd

orbit, then from 3rd to 2nd orbit and �nally to the ground state etc. 

If  is the wave length of line for jump of the electron from 4th to 3rd

orbit and  that of the line for jump from 3rd to 2nd orbit, then

wavelength of the line for jump from 4th orbit to 2nd orbit would be

λ1

λ2

https://dl.doubtnut.com/l/_ch7P49W2sCxU
https://dl.doubtnut.com/l/_VF58PV7kSH0S


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

λ1 + λ2

λ1λ2

λ1 + λ2

λ1λ2

λ1 − λ2

λ1 + λ2

λ1λ2

10. An electron in the hydrogen atom absorbs energy and jumps to the

4th orbit. It jumps back to the ground state in steps e.g., from 4th to 3rd

orbit, then from 3rd to 2nd orbit and �nally to the ground state etc. 

If the ionization of the hydrogen atom in the ground state is . The

longest wavelength of the radiation required to remove the electron

from Bohr's �rst orbit will be approximately

A. 

B. 

13.6eV

612Å

712Å

https://dl.doubtnut.com/l/_VF58PV7kSH0S
https://dl.doubtnut.com/l/_cbq85wF4Hegu


C. 

D. 

Answer: D

Watch Video Solution

812Å

912Å

11. An electron in the hydrogen atom absorbs energy and jumps to the

4th orbit. It jumps back to the ground state in steps e.g., from 4th to 3rd

orbit, then from 3rd to 2nd orbit and �nally to the ground state etc. 

If  represents Bohr radius, the de-Broglie wavelength of the electron

when it moves in the 3rd orbit after absorbing same de�nite amount of

energy will be

A. 

B. 

C. 

D. 

a0

a0 /3

9a0

2πa0

6πa0

https://dl.doubtnut.com/l/_cbq85wF4Hegu
https://dl.doubtnut.com/l/_MnqkMaqpLWX3


Answer: D

Watch Video Solution

12. A physicist was performing experiments to study the e�ect of varying

voltage on the velocity and wavelength of the electrons. In one case, the

electron was accelerated through a potential di�erence of 1kV and in the

second case, it was accelerated through a potential di�erence of 2kV 

The velocity acquired by the electron will be

A. double in the second case than in the �rst case

B. four times in the second case than in the �rst case

C. same in both cases

D. 1.4 times in the second case than in the �rst case

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_MnqkMaqpLWX3
https://dl.doubtnut.com/l/_EIj6ErKSWBda
https://dl.doubtnut.com/l/_kOvUSCVk270K


13. A physicist was performing experiments to study the e�ect of varying

voltage on the velocity and wavelength of the electrons. In one case, the

electron was accelerated through a potential di�erence of 1kV and in the

second case, it was accelerated through a potential di�erence of 2kV 

The wavelength associated with the electron will be

A. double in the second case than in the �rst case

B. double in the �rst case than in the second case

C. 1.4 times in the second case than in the �rst case

D. 1.4 times in the �rst case than in the second case

Answer: D

Watch Video Solution

14. A physicist was performing experiments to study the e�ect of varying

voltage on the velocity and wavelength of the electrons. In one case, the

electron was accelerated through a potential di�erence of 1kV and in the

https://dl.doubtnut.com/l/_kOvUSCVk270K
https://dl.doubtnut.com/l/_jC6AsS5mzmkW


second case, it was accelerated through a potential di�erence of 2kV 

In order to have half the velocity in the second case than in the �rst case,

the potential applied should be

A. 0.5 kV

B. 2kV

C. 0.25 kV

D. 0.75 kV

Answer: C

Watch Video Solution

15. The uncertainty in the position of a �ying dust particle of mass 0.1 mg

is found to be m. The uncertainty in the position of another �ying

dust particle of mass 0.5 mg is also found to be same 

The uncertainty in the velocity of the lighter dust particle is nearly

A. 

10− 4

5 × 10− 24ms− 1

https://dl.doubtnut.com/l/_jC6AsS5mzmkW
https://dl.doubtnut.com/l/_pLIlbNttQkY9


B. 

C. 

D. 

Answer: A

Watch Video Solution

2.5 × 10− 24ms− 1

1.25 × 10− 24ms− 1

5 × 10− 25ms− 1

16. The uncertainty in the position of a �ying dust particle of mass 0.1 mg

is found to be m. The uncertainty in the position of another �ying

dust particle of mass 0.5 mg is also found to be same 

The uncertainty in the velocity of the heavier dust particle as compared

to the lighter dust particle is

A. 5 times

B. 

C. same

D. 50 times

10− 4

th
1

5

https://dl.doubtnut.com/l/_pLIlbNttQkY9
https://dl.doubtnut.com/l/_1QLL1ZldK4UX


Answer: B

Watch Video Solution

17. The uncertainty in the position of a �ying dust particle of mass 0.1 mg

is found to be m. The uncertainty in the position of another �ying

dust particle of mass 0.5 mg is also found to be same 

If a third �ying dust particle of mass 1 mg had the same uncertainty in

position as in its velocity, the uncertainty in its momentum would be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

10− 4

5.2 × 10− 28kgms− 1

5.2 × 10− 34kgms− 1

7.2 × 10− 15kgms− 1

7.2 × 10− 21kgms− 1

https://dl.doubtnut.com/l/_1QLL1ZldK4UX
https://dl.doubtnut.com/l/_HBhjA7WXXs8z
https://dl.doubtnut.com/l/_pDeST3Q1ZUZT


18. The hydrogen like species  is in a spherically symmetric state 

with one radial node. Upon absorbing light, the ion undergoes transition

to a state . The state  has one radial node and its energy is equal to

the ground state energy of the hydrogen atom 

The state  is

A. 1s

B. 2s

C. 2p

D. 3s, 4d

Answer: B

Watch Video Solution

Li2 + S1

S2 S2

S1

19. The hydrogen like species  is in a spherically symmetric state 

with one radial node. Upon absorbing light, the ion undergoes transition

to a state . The state  has one radial node and its energy is equal to

Li2 + S1

S2 S2

https://dl.doubtnut.com/l/_pDeST3Q1ZUZT
https://dl.doubtnut.com/l/_2PZv59ZzabZe


the ground state energy of the hydrogen atom 

Energy of the state  in units of the hydrogen atom ground state energy

is

A. 0.75

B. 

C. 2.25

D. 

Answer: C

Watch Video Solution

S1

1.50

4.50

20. The hydrogen like species  is in a spherically symmetric state 

with one radial node. Upon absorbing light, the ion undergoes transition

to a state . The state  has one radial node and its energy is equal to

the ground state energy of the hydrogen atom 

The orbital angular momentum quantum number of the state  is

Li2 + S1

S2 S2

S2

https://dl.doubtnut.com/l/_2PZv59ZzabZe
https://dl.doubtnut.com/l/_2I8q6XGj9LZL


Competition Focus (JEE (Main and Advanced)/Medical Entrance (IV. Matching

type Questions)

A. 0

B. 1

C. 2

D. 3

Answer: B

Watch Video Solution

1. Match the entries in column I with appropriate entries of column II and

choose the correct option out of the four options (a), (b), (c), (d) given at

the end of each question 

https://dl.doubtnut.com/l/_2I8q6XGj9LZL
https://dl.doubtnut.com/l/_BdGsDIzGQy3g


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A − s, B − r, C − q, D − p

A − q, B − p, C − s, D − r

A − p, B − q, C − r, D − s

A − r, B − s, C − p, D − q

2. 

A. 

B. 

C. 

A − q, B − p, C − s, D − r, E − t

A − p, B − q, C − r, D − s, E − t

A − t, B − s, C − r, D − q, E − p

https://dl.doubtnut.com/l/_BdGsDIzGQy3g
https://dl.doubtnut.com/l/_18K9nUqXzbw5


D. 

Answer: A

Watch Video Solution

A − r, B − s, C − t, D − p, E − q

3. 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

A − r, B − q, C − s, D − p

A − p, B − q, C − r, D − s

A − r, B − s, C − p, D − q

A − q, B − r, C − p, D − s

https://dl.doubtnut.com/l/_18K9nUqXzbw5
https://dl.doubtnut.com/l/_tdmYR2x9CvZf
https://dl.doubtnut.com/l/_SJhfug433gt3


4. According to Bohr's Theory 

total energy,  = kinetic energy, = potential energy, 

radius of nth orbit 

Match that following: 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

En = Kn Vn rn =

A − p, B − q, C − r, D − s

A − r, B − q, C − p, D − s

A − q, B − p, C − s, D − r

A − s, B − r, C − q, D − p

https://dl.doubtnut.com/l/_SJhfug433gt3


Competition Focus (JEE (Main and Advanced)/Medical Entrance (V. Matching

type Questions)

1. The wave function,  is a mathematical function whose value

depends upon spherical polar coordinates  of the electron and

characterized by the quantum numbers n, l, and . Here, r is the

distance from the nucleus,  is colatitude and  is azimuth. In the

mathematical functions given in the Table, Z is atomic number and  is

Bohr radius 

  

For ion, the only INCORRECT combination is

A. (I) (i) (S)

Ψn , l ,m1

(r, θ, ϕ)

m1

θ ϕ

a0

He+

https://dl.doubtnut.com/l/_8OQi3GROINLm


B. (II) (ii) (Q)

C. (I) (iii) (R)

D. (I) (i) (R)

Answer: C

View Text Solution

2. The wave function,  is a mathematical function whose value

depends upon spherical polar coordinates  of the electron and

characterized by the quantum numbers n, l, and . Here, r is the

distance from the nucleus,  is colatitude and  is azimuth. In the

mathematical functions given in the Table, Z is atomic number and  is

Bohr radius 

Ψn , l ,m1

(r, θ, ϕ)

m1

θ ϕ

a0

https://dl.doubtnut.com/l/_8OQi3GROINLm
https://dl.doubtnut.com/l/_gIGNTQ0VoLz6


  

For the given orbital in column 1, the only CORRECT combination for any

hydrogen -like species is

A. (II) (ii) (P)

B. (I) (ii) (S)

C. (IV) (iv) (R)

D. (III) (iii) (P)

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_gIGNTQ0VoLz6


3. The wave function,  is a mathematical function whose value

depends upon spherical polar coordinates  of the electron and

characterized by the quantum numbers n, l, and . Here, r is the

distance from the nucleus,  is colatitude and  is azimuth. In the

mathematical functions given in the Table, Z is atomic number and  is

Bohr radius 

  

For hydrogen atom, the only CORRECT combination is

A. (I) (i) (P)

B. (I) (iv) (R)

C. (II) (i) (Q)

Ψn , l ,m1

(r, θ, ϕ)

m1

θ ϕ

a0

https://dl.doubtnut.com/l/_X88Tba5nDT3t


Competition Focus (JEE (Main and Advanced)/Medical Entrance (VI. Matrix-

Match Type Questions)

D. (I) (i) (S)

Answer: D

View Text Solution

1. 

Watch Video Solution

2. Match the entries in Column I with the correctly related quantum

number(s) in Column II. Indicate your answer by darkening the

https://dl.doubtnut.com/l/_X88Tba5nDT3t
https://dl.doubtnut.com/l/_UxgkS7zBInzc
https://dl.doubtnut.com/l/_yShanrgcHJGz


Competition Focus (JEE (Main and Advanced)/Medical Entrance (VII. Integer

Type Questions)

appropriates bubbles of the  matrix given in the ORS  

Watch Video Solution

4 × 4

1. The inner shell to which the electrons jump from the outer shells in the

formation of Pfund series in the hydrogen spectrum is

Watch Video Solution

2. Number of times radius of the 3rd shell of the H-atom as compared to

that of radius of �rst shell is

https://dl.doubtnut.com/l/_yShanrgcHJGz
https://dl.doubtnut.com/l/_5bC7P7TK91C5
https://dl.doubtnut.com/l/_P2P3GY4NxaVv


Watch Video Solution

3. How many times is the velocity of the electron in the �rst shell of 

ion as compared to that in the �rst shell of hydrogen atom ?

Watch Video Solution

He+

4. Total number of nodes (planar and spherical) present in the 5f-orbital

is

Watch Video Solution

5. How many times is the distance of maximum probability of 2p electron

from the nucleus as compared to Bohr radius ?

Watch Video Solution

https://dl.doubtnut.com/l/_P2P3GY4NxaVv
https://dl.doubtnut.com/l/_io4BTPF0JVHI
https://dl.doubtnut.com/l/_sulVMOBetQnd
https://dl.doubtnut.com/l/_9g3DoERkDXm0


6. How many times is the ionization energy of  ion as compared to

that of H-atom?

Watch Video Solution

He+

7. The work function  of some metals is listed below . The number of

metals which will show photoelectric e�ect when light of 300 nm

wavelength falls on the metal is : 

Watch Video Solution

(ϕ)

8. The maximum number of electrons that can have principal quantum

number, n = 3, and spin quantum number  = - 1 /2, is

Watch Video Solution

ms

https://dl.doubtnut.com/l/_KJCHEd68xTlF
https://dl.doubtnut.com/l/_SKJrat9JW3HQ
https://dl.doubtnut.com/l/_Ckq4Vc2ENlfX
https://dl.doubtnut.com/l/_jGvRWartlLph


Competition Focus (JEE (Main and Advanced)/Medical Entrance (VIII.

Numerical Value Type Question)

9. 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.

10. In an atom, the total number of electrons having quantum numbers 

 and  is

Watch Video Solution

n = 4, |ml| = 1 ms = −
1

2

11. Not considering the electronic spin, the degenracy of the second

excited state of  is

Watch Video Solution

H −

https://dl.doubtnut.com/l/_jGvRWartlLph
https://dl.doubtnut.com/l/_FSMrtpcDxwLr
https://dl.doubtnut.com/l/_aGiKBugOwb4U
https://dl.doubtnut.com/l/_goSOenpPvnVw


Competition Focus (JEE (Main and Advanced)/Medical Entrance (IX.

Assertion And Reason Type Questions (Type I))

1. The atomic spectrum of hydrogen is found to contain a series of lines

of wavelengths 656.46, 486.27, 434.17 and 410.29 nm. The wavelength (in

nm) of the next line in the series will be....

Watch Video Solution

1. Statement-I : 2p orbitals do not have spherical nodes. 

Because 

Statement-II : The number of spherical nodes in p-orbitals is given by

A. Statement-1 is True, Statement-2 is True, Statement-2 is a correct

explanation for Statement-1

B. Statement-1 is True, Statement-2 is True, Statement-2 is NOT a

correct explanation for Statement-1

(n − 2)

https://dl.doubtnut.com/l/_goSOenpPvnVw
https://dl.doubtnut.com/l/_fnW5nRyM4keK


C. Statement-1 is True, Statement-2 is False

D. Statement-1 is False, Statement-2 is True

Answer: A

Watch Video Solution

2. Assertion (A) :  (g) ion is more stable than  ion.  

Reason (R) :  ion has more number of unpaired electrons than 

 ion.

A. Statement-1 is True, Statement-2 is True, Statement-2 is a correct

explanation for Statement-2

B. Statement-1 is True, Statement-2 is True, Statement-2 is NOT a

correct explanation for Statement-2

C. Statement-1 is True, Statement-2 is False

D. Statement-1 is False, Statement-2 is True

Fe3 + Fe2 + (g)

Fe3 +

Fe2 +

https://dl.doubtnut.com/l/_fnW5nRyM4keK
https://dl.doubtnut.com/l/_URCETxwFAm5w


Answer: B

Watch Video Solution

3. Statement-1. The opposite lobes of a p-orbital have opposite sign

whereas opposite lobes of d-orbital have the same sign 

Statement-2 The opposite lobes of a p-orbital have opposite charge

whereas opposite of lobes of d-orbital have the same charge

A. Statement-1 is True, Statement-2 is True, Statement-2 is a correct

explanation for Statement-1

B. Statement-1 is True, Statement-2 is True, Statement-2 is NOT a

correct explanation for Statement-1

C. Statement-1 is True, Statement-2 is False

D. Statement-1 is False, Statement-2 is True

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_URCETxwFAm5w
https://dl.doubtnut.com/l/_nXWQHh41IiMo


4. Statement-1. The radii of corresponding orbitals in all H-like particles

are equal 

Statement-2 All H-like particles contain only one electron.

A. Statement-1 is True, Statement-2 is True, Statement-2 is a correct

explanation for Statement-1

B. Statement-1 is True, Statement-2 is True, Statement-2 is NOT a

correct explanation for Statement-1

C. Statement-1 is True, Statement-2 is False

D. Statement-1 is False, Statement-2 is True

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_nXWQHh41IiMo
https://dl.doubtnut.com/l/_N8Bph1rBMSaS


Competition Focus (JEE (Main and Advanced)/Medical Entrance (IX.

Assertion And Reason Type Questions (Type II))

5. Statement-1. The number of radial nodes in 3s and 4p orbitals is not

equal. 

Statement-2 The number of radial nodes in any orbital depends upon the

values of 'n' and 'l' which are di�erent for 3s and 4p orbitals

A. Statement-1 is True, Statement-2 is True, Statement-2 is a correct

explanation for Statement-5

B. Statement-1 is True, Statement-2 is True, Statement-2 is NOT a

correct explanation for Statement-2

C. Statement-1 is True, Statement-2 is False

D. Statement-1 is False, Statement-2 is True

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_Ztp2sN4wXr3X


1. Assertion. Cathode rays originate from the cathode and move towards

andoe. 

Reason. Electrons present in the material of the cathode are continuously

emitted on applying high voltage

A. If both assertion and reason are true, and reason is the true

explanation of the assertion

B. If both assertion and reason are true, but reason is not the true

explanation of the assertion

C. If assertion is true, but reason is false

D. If both assertion and reason are false

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_9wnSg6jh1jU8


2. Assertion. According to Thomson model of atom, mass of the atom is

concentrated in the centre of the atom. 

Reason. According to Thomson model, positive charge is concentrated in

the centre of the atom

A. If both assertion and reason are true, and reason is the true

explanation of the assertion

B. If both assertion and reason are true, but reason is not the true

explanation of the assertion

C. If assertion is true, but reason is false

D. If both assertion and reason are false

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_bzWD7I38NSib


3. 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. If both assertion and reason are true, and reason is the true

explanation of the arrertion

B. If both assertion and reason are true, but reason is not the true

explanation of the assertional

C. If assertion is true, but reason is false

D. If both assertion and reason are false

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_via5wRmFZImG


4. 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. If both assertion and reason are true, and reason is the true

explanation of the arrertion

B. If both assertion and reason are true, but reason is not the true

explanation of the assertional

C. If assertion is true, but reason is false

D. If both assertion and reason are false

Answer: A

Watch Video Solution

5. Assertion. In Lyman series of H-spectra, the maximum wavelength of

lines is 121.56 nm 

https://dl.doubtnut.com/l/_PYHw4kvdDJUs
https://dl.doubtnut.com/l/_gJMxcBbXeayB


Reason. Wavelength is maximum when the transition is from the very

next level

A. If both assertion and reason are true, and reason is the true

explanation of the assertion

B. If both assertion and reason are true, but reason is not the true

explanation of the assertion

C. If assertion is true, but reason is false

D. If both assertion and reason are false

Answer: A

Watch Video Solution

6. Assertion. The plots of probability density and radial probability

function versus distance r from the nucleus for any particular orbital are

not identical 

https://dl.doubtnut.com/l/_gJMxcBbXeayB
https://dl.doubtnut.com/l/_hXfGM29h4byN


Reason. Probability density is  whereas radial probability function

represents probability of �nding the electron in a shell of thickness .

A. If both assertion and reason are true, and reason is the true

explanation of the assertion

B. If both assertion and reason are true, but reason is not the true

explanation of the assertion

C. If assertion is true, but reason is false

D. If both assertion and reason are false

Answer: A

Watch Video Solution

Ψ 2

dr

7. Assertion (A) : A spectral line will be seen for -  transition  

Reason (R ) : Energy is raleased in the form of wave of light when the

electron drops from  , to  orbital.

2px 2py

2px 2py

https://dl.doubtnut.com/l/_hXfGM29h4byN
https://dl.doubtnut.com/l/_VUXe87a9pLyf


A. If both assertion and reason are true, and reason is the true

explanation of the arrertion

B. If both assertion and reason are true, but reason is not the true

explanation of the assertional

C. If assertion is true, but reason is false

D. If both assertion and reason are false

Answer: D

Watch Video Solution

8. 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 �nding the electron around the nucleus.

A. If both assertion and reason are true, and reason is the true

explanation of the arrertion

https://dl.doubtnut.com/l/_VUXe87a9pLyf
https://dl.doubtnut.com/l/_Wn7LZqne0WQ1


B. If both assertion and reason are true, but reason is not the true

explanation of the assertional

C. If assertion is true, but reason is false

D. If both assertion and reason are false

Answer: A

Watch Video Solution

9. Assertion. Electronic con�gurations of  (containing 21 electrons)

is same as that of , i.e., isoelectronic species have the same

electronic con�guration 

Reason. Orbitals of atoms as well as ions are �lled in order of increasing

energy following aufbau principle

A. If both assertion and reason are true, and reason is the true

explanation of the assertion

Cr3 +

Sc(Z = 21)

https://dl.doubtnut.com/l/_Wn7LZqne0WQ1
https://dl.doubtnut.com/l/_1ErQ4AQi3zVQ


B. If both assertion and reason are true, but reason is not the true

explanation of the assertion

C. If assertion is true, but reason is false

D. If both assertion and reason are false

Answer: D

Watch Video Solution

10. STATEMENT-1  The  electron in potassium atom enters into 4s-

orbital than in 3d-orbital. 

and 

STATEMENT-2   rule is followed for determining the orbital of

lowest energy state.

A. If both assertion and reason are true, and reason is the true

explanation of the arrertion

: 19th

: (n + 1l)

https://dl.doubtnut.com/l/_1ErQ4AQi3zVQ
https://dl.doubtnut.com/l/_Dg3DFc16WmgM


B. If both assertion and reason are true, but reason is not the true

explanation of the assertional

C. If assertion is true, but reason is false

D. If both assertion and reason are false

Answer: A

Watch Video Solution

11. Assertion. Only principal quantum number determines the energy of

an electron in an orbital of Na atom. 

Reason. For one electron system, the expression of energy is quite

di�erent from that obtained in Bohr's theory.

A. If both assertion and reason are true, and reason is the true

explanation of the assertion

B. If both assertion and reason are true, but reason is not the true

explanation of the assertion

https://dl.doubtnut.com/l/_Dg3DFc16WmgM
https://dl.doubtnut.com/l/_rbYT8Jgx6fgI


C. If assertion is true, but reason is false

D. If both assertion and reason are false

Answer: D

Watch Video Solution

12. The free gaseous  atom has six unpaired electrons.  

Half-�lled s-orbital has greater stability.

A. If both assertion and reason are true, and reason is the true

explanation of the arrertion

B. If both assertion and reason are true, but reason is not the true

explanation of the assertional

C. If assertion is true, but reason is false

D. If both assertion and reason are false

Answer: C

Cr

https://dl.doubtnut.com/l/_rbYT8Jgx6fgI
https://dl.doubtnut.com/l/_4RcIU7SANht8


Watch Video Solution

https://dl.doubtnut.com/l/_4RcIU7SANht8

