
CHEMISTRY

BOOKS - CBSE COMPLEMENTARY

MATERIAL CHEMISTRY (HINGLISH)

STRUCTURE OF ATOM

Multiple Choice Questions Mcq

1. What is the packet of enegry called?

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_C1xXE7HkuTcj


A. Electron

B. Photon

C. Position

D. Proton

Answer: B

Watch Video Solution

2. Orbital which is not possible

A. 2p

https://dl.doubtnut.com/l/_C1xXE7HkuTcj
https://dl.doubtnut.com/l/_kE8DqkcI0YDQ


B. 3d

C. 3s

D. 3f

Answer: D

Watch Video Solution

3. The magnetic quantum number of an atom

is releted to the

A. size of the orbital

https://dl.doubtnut.com/l/_kE8DqkcI0YDQ
https://dl.doubtnut.com/l/_Wj2NejsfW0Fd


B. spin angular momentum

C. orbital angular momentum

D. orientation of the orbital in space

Answer: D

Watch Video Solution

4. The principal quantum number of an atom

is related to the

A. size of the orbital

https://dl.doubtnut.com/l/_Wj2NejsfW0Fd
https://dl.doubtnut.com/l/_AGgtZKeTw90H


B. spin angular momentum

C. orbital angular momentum

D. orientation of the orbital in Space

Answer: A

Watch Video Solution

5. The designation of a sub-shell with 

and  is

A. 4s

n = 4

l = 3

https://dl.doubtnut.com/l/_AGgtZKeTw90H
https://dl.doubtnut.com/l/_Fr4RFf4TqiuJ


B. 4p

C. 4d

D. 4f

Answer: D

Watch Video Solution

6. What transition in the hydrogen spectrum

would have the same wavelength as the

Balmer transition  to  of 

spectrum ?

n = 4 n = 2 He+

https://dl.doubtnut.com/l/_Fr4RFf4TqiuJ
https://dl.doubtnut.com/l/_f3DeNrmejKpv


A.  to n=1

B. n=3 to n=2

C. n=3 to n=1

D. n=2 to n=1

Answer: D

Watch Video Solution

n = 4

7. The wave number of the �rst line of Balmer

series of hydrogen is  The wave

number of the �rst Balmer line of  ion is

15200cm− 1

Li2 +

https://dl.doubtnut.com/l/_f3DeNrmejKpv
https://dl.doubtnut.com/l/_Zjn802RyJFoz


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

15200cm− 1

60800cm− 1

76000cm− 1

136, 800cm− 1

8. An electron is moving in Bohr's fourth orbit.

Its de Broglie wavelength is . What is the

circumference of the fourth orbit?

λ

https://dl.doubtnut.com/l/_Zjn802RyJFoz
https://dl.doubtnut.com/l/_XGH8YvHSTn4W


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2/λ

2λ

3λ

3/λ

9. Which of the following statement is correct

in relation to the hydrogen atom :

https://dl.doubtnut.com/l/_XGH8YvHSTn4W
https://dl.doubtnut.com/l/_VwBXFCc8u2q0


A. 3s-orbital is lower in energy than 3p-

orbital

B. 3p-orbital is lower in energy than 3-d-

orbital

C. 3s and 3p orbitals all have the same

energy

D. 3s, 3p and 3d orbitals all have the same

energy

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_VwBXFCc8u2q0


10. For principle quantum number n=4,the

total number of orbitals having l=3 is

A. 3

B. 7

C. 5

D. 9

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_VwBXFCc8u2q0
https://dl.doubtnut.com/l/_2HU8rLDYZVfh


11. The number of d-electron retained in

 ion is.

A. 3

B. 4

C. 5

D. 6

Answer: D

Watch Video Solution

Fe2(At no. ofFe = 26)

https://dl.doubtnut.com/l/_IR22pkk89hPU
https://dl.doubtnut.com/l/_vOqNPQ0F1p2M


12. Pauli exclusion principle helps to calculate

the maximum number of electrons that can be

accommodated in any

A. orbital

B. subshell

C. shell

D. All of these

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_vOqNPQ0F1p2M


Fill In The Blank

1. Bohr’s theory is based on ________ of

radiation.

Watch Video Solution

2. The angular momentum of the electron in

the 4th energy shell in the hydrogen atom is

________.

Watch Video Solution

https://dl.doubtnut.com/l/_t4qAvqMfbFsV
https://dl.doubtnut.com/l/_vHT6RwPAxePo


3. Lines of Balmer series appear in ________

region.

Watch Video Solution

4. The maximum number of electrons in 

(At. No. 26) is ________.

Watch Video Solution

Fe3 +

https://dl.doubtnut.com/l/_Vgd5ENydiS9v
https://dl.doubtnut.com/l/_KkVCfBbVy42P


5.  ions have spectrum similar

to ________ atom.

Watch Video Solution

Li2 + and He+

6. Bohr’s atomic theory is not able to explain

the atomic spectra of atoms containing

________ electron.

Watch Video Solution

https://dl.doubtnut.com/l/_hMmMiiyAL9ic
https://dl.doubtnut.com/l/_DzEp5IF97WMf


7. An electron in the �rst shell will have ________

stability and _______ energy than an electron in

the third shell.

Watch Video Solution

8. The space or three-dimensional region

round the nucleus where there is maximum

probability of �nding an electron of speci�c

energy is called an____

Watch Video Solution

https://dl.doubtnut.com/l/_krrAcDURQY4c
https://dl.doubtnut.com/l/_QOmy59U3WBaI


9. According to ____ no two electrons in an

atom will have all the four quantum numbers

____

Watch Video Solution

10. When there are two electron is the same

orbitals , they have ……………spins.

Watch Video Solution

https://dl.doubtnut.com/l/_QOmy59U3WBaI
https://dl.doubtnut.com/l/_t5UOF6DXONwE
https://dl.doubtnut.com/l/_slTnNGyTsXu9
https://dl.doubtnut.com/l/_ZYVL6IZZkpB7


True And False Type Questions

11. The s-subhells have ____ shape and the p-

subshells have____

Watch Video Solution

12. The maximum number of electrons on a

subshell is equal to ______ where l = ______

Watch Video Solution

https://dl.doubtnut.com/l/_ZYVL6IZZkpB7
https://dl.doubtnut.com/l/_xAaNx2aclZaI


1. State whether the statement is true or false

.Bohr’s theory cannot explain the spectra of

multi-electron atoms.

Watch Video Solution

2. Bohr’s theory based on the Planck’s

quantum theory.

Watch Video Solution

https://dl.doubtnut.com/l/_pdZz9tPRulSK
https://dl.doubtnut.com/l/_3BuybAe1ISTW


3. Size of orbital is determined by principal

quantum number.

Watch Video Solution

4.  ion has more number of unpaired

electrons than .

Watch Video Solution

Fe2 +

Fe3 +

https://dl.doubtnut.com/l/_Slzu3sUezydw
https://dl.doubtnut.com/l/_tbfHWbhpTJN0


5. The outer electronic con�guration of

chromium atom is 

Watch Video Solution

3d44s2

6. The designation of an orbital n=4 and l=0 is

4s.

Watch Video Solution

7. All photons of light have same energy.

https://dl.doubtnut.com/l/_G8d22xXgozvx
https://dl.doubtnut.com/l/_KnCfjRNxDLKs
https://dl.doubtnut.com/l/_yXqE0FweMvNL


Watch Video Solution

8.  con�guration

Watch Video Solution

Fe3 +has3d5

9. The number of subshells is always equal to

the order of the orbit.

Watch Video Solution

https://dl.doubtnut.com/l/_yXqE0FweMvNL
https://dl.doubtnut.com/l/_L1OTTja8J64u
https://dl.doubtnut.com/l/_NCdCTnvi3Lzc


10. Two electrons in the same orbital has

antiparallel spin.

Watch Video Solution

11. The second orbit in  ion has radius as

the �rst orbit in hydrogen atom.

Watch Video Solution

He+

https://dl.doubtnut.com/l/_v8Dy3FvaP4Y2
https://dl.doubtnut.com/l/_iF8MsNrtyjQZ


Match The Columns

12. Heisenberg principle is applicable to

microscopic particles.

Watch Video Solution

13. 3s orbital has 2 radial nodes

Watch Video Solution

https://dl.doubtnut.com/l/_ROLOdh9Ea2zy
https://dl.doubtnut.com/l/_EKvp5dPX3gQT


1. Match the following 

Watch Video Solution

2. Match the following 

Watch Video Solution

https://dl.doubtnut.com/l/_UcbsAwl2krux
https://dl.doubtnut.com/l/_W1GpQoUuHPOp


3. Match the following 

Watch Video Solution

4. Match the following 

Watch Video Solution

https://dl.doubtnut.com/l/_h0qrSXaFZSvn
https://dl.doubtnut.com/l/_ahLoOoXXUW8N


Assertion And Reason Type Questions

1. Assertion : Number of orbitals in 3rd shell is

9. 

Reason : Number of orbitals for a particular

value of  .

A. If both Assertion & Reason are true and

the reason is the correct explanation of

the assertion.

B. If both Assertion & Reason are true but

the reason is not the correct explanation

n = n2

https://dl.doubtnut.com/l/_XcKGqkP9FuL3


of the assertion.

C. If Assertion is true statement but

Reason is false.

D. If both Assertion and Reason are false

statements.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_XcKGqkP9FuL3


2. Assertion : Two nodal planes are present in

. 

Reason : Number of nodal planes = 1

A. If both Assertion & Reason are true and

the reason is the correct explanation of

the assertion.

B. If both Assertion & Reason are true but

the reason is not the correct explanation

of the assertion.

3dxy

https://dl.doubtnut.com/l/_gvnIMsxX3znb


C. If Assertion is true statement but

Reason is false.

D. If both Assertion and Reason are false

statements.

Answer: C

Watch Video Solution

3. Assertion : The energy of an electron is

mainly determined by principal quantum

number. 

https://dl.doubtnut.com/l/_gvnIMsxX3znb
https://dl.doubtnut.com/l/_cCInDk9brzag


Reason : The principal quantum number is the

measure of the most probable distance of

�nding the electron around the nucleus.

A. If both Assertion & Reason are true and

the reason is the correct explanation of

the assertion.

B. If both Assertion & Reason are true but

the reason is not the correct explanation

of the assertion.

https://dl.doubtnut.com/l/_cCInDk9brzag


C. If Assertion is true statement but

Reason is false.

D. If both Assertion and Reason are false

statements.

Answer: A

Watch Video Solution

4. Assertion : An orbital cannot have more

than two electrons, moreover, if an orbital has

two electrons they must have opposite spins. 

https://dl.doubtnut.com/l/_cCInDk9brzag
https://dl.doubtnut.com/l/_wzJBhKtyV4Nm


Reason : No two electrons in an atom can have

same set of all the four quantum numbers.

A. If both Assertion & Reason are true and

the reason is the correct explanation of

the assertion.

B. If both Assertion & Reason are true but

the reason is not the correct explanation

of the assertion.

C. If Assertion is true statement but

Reason is false.

https://dl.doubtnut.com/l/_wzJBhKtyV4Nm


One Word Answer Type Questions

D. If both Assertion and Reason are false

statements.

Answer: A

Watch Video Solution

1. Write the name of the theory which explain

the wave nature of light.

Watch Video Solution

https://dl.doubtnut.com/l/_wzJBhKtyV4Nm
https://dl.doubtnut.com/l/_ksZHQMIDtJap


2. Write the name of the theory which explain

the Black body radiations and photo electric

e�ect

Watch Video Solution

3. If the length of the crest of a wave is 4 pm.

Write the wavelength of this wave.

Watch Video Solution

https://dl.doubtnut.com/l/_ksZHQMIDtJap
https://dl.doubtnut.com/l/_CK9X6guiMGs4
https://dl.doubtnut.com/l/_zNuXYKFVFz9i
https://dl.doubtnut.com/l/_ix4WtPkpR0tl


4. A radiation emitted from a hot iron is

photon or quantum ?

Watch Video Solution

5. Which d-orbital does not have four lobes?

Watch Video Solution

6. What is the lowest value of n that allows g

orbitals to exist?

https://dl.doubtnut.com/l/_ix4WtPkpR0tl
https://dl.doubtnut.com/l/_3k3FX0P32TfS
https://dl.doubtnut.com/l/_jAHXE8M3qqM2


Watch Video Solution

7. The quantum number not obtained from the

schrodinger's wave equation is

Watch Video Solution

8. De�ne Aufbau principle. Which of the

following orbitals are possible ? 

1p, 2s, 2p and 3f.

Watch Video Solution

https://dl.doubtnut.com/l/_jAHXE8M3qqM2
https://dl.doubtnut.com/l/_lF0usoI3e1AK
https://dl.doubtnut.com/l/_h1SjikIR3kxv


9. Write the name of non-directional subshell.

Watch Video Solution

10. Write the name of quantum number which

determines the orientation of orbitals ?

Watch Video Solution

11. Write the name of quantum number which

determines the shape of orbitals.

https://dl.doubtnut.com/l/_lsG8oazndSqy
https://dl.doubtnut.com/l/_IJOZebG2O6yJ
https://dl.doubtnut.com/l/_Gu3kVgj4efWG


1 Mark Questions

Watch Video Solution

12. How many orbitals are present in g-

subshell ?

Watch Video Solution

1. Write the relation between frequency and

wave number.

https://dl.doubtnut.com/l/_Gu3kVgj4efWG
https://dl.doubtnut.com/l/_4UiM4cJr5LRc
https://dl.doubtnut.com/l/_mhl9sCxYE26z


Watch Video Solution

2. Cs shows maximum photoelectric e�ect, why

?

Watch Video Solution

3. Distinguish between a photon and

quantum.

Watch Video Solution

https://dl.doubtnut.com/l/_mhl9sCxYE26z
https://dl.doubtnut.com/l/_zARztQ7QXnzy
https://dl.doubtnut.com/l/_Eo52UU1ujwrl
https://dl.doubtnut.com/l/_FVwcmyK9BOQC


4. Why line spectra is regarded as the

�ngerprints of atoms ?

Watch Video Solution

5. What is the value of the Bohr’s radius for

the third orbit of hydrogen atom?

Watch Video Solution

6. What type of metals are used in

photoelectric cells ? Give one example.

https://dl.doubtnut.com/l/_FVwcmyK9BOQC
https://dl.doubtnut.com/l/_zVoxvl7Zq3oS
https://dl.doubtnut.com/l/_sDOad4TYpg1P


Watch Video Solution

7. Which series of lines of the hydrogen

spectrum lie in the visible region’?

Watch Video Solution

8. Mention the physical signi�cance of

Watch Video Solution

Ψ and Ψ 2

https://dl.doubtnut.com/l/_sDOad4TYpg1P
https://dl.doubtnut.com/l/_yjdgBYGMNYxW
https://dl.doubtnut.com/l/_x7k3k1rjjydo
https://dl.doubtnut.com/l/_DXYPeXLo4HtF


9. Why did Heisenberg’s uncertainty principle

replace the concept of de�nite orbit by the

concept of probability?

Watch Video Solution

10. What is uncertain in uncertainty principle ?

Watch Video Solution

https://dl.doubtnut.com/l/_DXYPeXLo4HtF
https://dl.doubtnut.com/l/_AIAFtj9ZiW1d


11. Can a moving cricket ball have a wave

character ?

Watch Video Solution

12. Heisenberg uncertainty principle has no

signi�cance in our every day life. Explain.

Watch Video Solution

13. Write the Schrodinger wave equation.

https://dl.doubtnut.com/l/_rlAHVID19XRw
https://dl.doubtnut.com/l/_PwMZ5FW4Ykky
https://dl.doubtnut.com/l/_L4snxGMBKVWo


Watch Video Solution

14. Why uncertainty in position is more when

uncertainty in velocity is less for an electron ?

Watch Video Solution

15. What are the four quantum numbers of

19th electron of copper ? (Given : Atomic

number of copper = 29)

Watch Video Solution

https://dl.doubtnut.com/l/_L4snxGMBKVWo
https://dl.doubtnut.com/l/_X3V6zKCHgLUA
https://dl.doubtnut.com/l/_nfYUjkCW0oOw


16. a. How many sub-shell are associated with

?  

b. How many electron will be present in the

sub-shell having  value of  for ?

Watch Video Solution

n = 4

ms −1/2 n = 4

17. Write the electronic con�guration of .

(At. No. of Ni = 28)

Watch Video Solution

Ni3 +

https://dl.doubtnut.com/l/_nfYUjkCW0oOw
https://dl.doubtnut.com/l/_sabq5ZUGMPyq
https://dl.doubtnut.com/l/_8ldl5jBq8UJy


2 Mark Questions

18. How many radial and angular nodes are

present in 2p orbital.

Watch Video Solution

1. De�ne black body and black body radiations.

Watch Video Solution

https://dl.doubtnut.com/l/_jtoTlqGvJ9zP
https://dl.doubtnut.com/l/_kgztRBiFK0XQ


2. 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+

3. What transition of  spectrum will have

same wavelength as that of second line of

Balmer series in  spectrum ?

Watch Video Solution

Li+ 2

He+

https://dl.doubtnut.com/l/_DDG8llH2hb65
https://dl.doubtnut.com/l/_l8zx7dSVc6M0


4. 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

5. Calculate the wave number for the longest

wavelength transition in the Balmer series of

atomic hydrogen.

https://dl.doubtnut.com/l/_l8zx7dSVc6M0
https://dl.doubtnut.com/l/_UmTyE3eedASw
https://dl.doubtnut.com/l/_zZkIP2f8pogB


Watch Video Solution

6. To which orbit the electron in H atom will

jump on absorbing 12.1 eV energy ?

Watch Video Solution

7. Calculate the energy associated with the

�rst orbit of . What is the radius of this

orbit?

View Text Solution

He+

https://dl.doubtnut.com/l/_zZkIP2f8pogB
https://dl.doubtnut.com/l/_U011FgBGUZNv
https://dl.doubtnut.com/l/_u5nLkO6BJ1fs


8. What is the distance of separation between

3rd and 4th orbit of H-atom ?

Watch Video Solution

9. The energy of the electron in the ground

state of H-atom is . The energy of the

�rst excited state will be

Watch Video Solution

−13.6eV

https://dl.doubtnut.com/l/_u5nLkO6BJ1fs
https://dl.doubtnut.com/l/_c6h8AeAYIZWX
https://dl.doubtnut.com/l/_EuXM3KmhSRAJ
https://dl.doubtnut.com/l/_FDUZuXGldQWu


10. Calculate the number of protons emitted in

10 hours by a 60 W sodium lamp emitting

radiations of wavelength 6000 Å.

Watch Video Solution

11. Which has a higher energy, a photon of

violet light with wavelength 4000Ã… or a

photon of red light with wavelength 7000Ã…? [

]

Watch Video Solution

h = 6.62 × 10− 34Js

https://dl.doubtnut.com/l/_FDUZuXGldQWu
https://dl.doubtnut.com/l/_0rR9QoOo7PCs
https://dl.doubtnut.com/l/_0Euhz3zdKGP7


12. 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

13. What are the maximum number of

emission lines when the excited electron of a

H atom in n = 4 drops to the ground state ?

Watch Video Solution

https://dl.doubtnut.com/l/_0Euhz3zdKGP7
https://dl.doubtnut.com/l/_Wzz0aLwQft31
https://dl.doubtnut.com/l/_3XyTSmAQ7aeX


14. Which has more energy, light radiation of

wavelength 400 pm or light radiation of

frequency  ?

Watch Video Solution

1015Hz

15. Find the energy of electron in 4th shell of

 ion.

Watch Video Solution

Li2 +

https://dl.doubtnut.com/l/_3XyTSmAQ7aeX
https://dl.doubtnut.com/l/_hSeXcWRNMFB8


16. What is the wave number of an electron

with shortest wavelength radiation in Lyman

spectrum of  ion?

Watch Video Solution

He+

17. Write short note on : 

Continuous and discontinuous spectrum.

Watch Video Solution

https://dl.doubtnut.com/l/_jDIoMvSIIpPp
https://dl.doubtnut.com/l/_Tb5XI23ICAtS


18. Write short note on : 

Absorbtion and emission spectrum.

Watch Video Solution

19. Calculate the mass of a photon with

wavelength .

Watch Video Solution

3.6Å

https://dl.doubtnut.com/l/_c3tYVHDU2psg
https://dl.doubtnut.com/l/_elz3pMEiZwrS


20. Calculate the mass of the photon with

wavelength of 5 pm.

Watch Video Solution

21. On the basis of uncertainty principle show

that an electron cannot exist with in atomic

nucleus. (Given : Nuclear radius =  m)

Watch Video Solution

10− 15

https://dl.doubtnut.com/l/_8sWMqY07ZRah
https://dl.doubtnut.com/l/_1sEDX2eVrFcr


22. 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

23. What is the di�erence between the terms

orbit and orbital?

Watch Video Solution

https://dl.doubtnut.com/l/_C1S46JtEFszU
https://dl.doubtnut.com/l/_gBVIjwVdsfVL


24. 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

25. Comment on “Bohr’s model is against the

Heisenberg uncertainty principle”.

Watch Video Solution

https://dl.doubtnut.com/l/_gBVIjwVdsfVL
https://dl.doubtnut.com/l/_02Xn2VAatZ6F
https://dl.doubtnut.com/l/_5i1kaw8zeBql


26. What are the similarities and di�erence in

2s and  orbitals and 1s and 2s orbitals ?

Watch Video Solution

2px

27. Draw shape of  orbital.

Watch Video Solution

dx2 −y2

https://dl.doubtnut.com/l/_5i1kaw8zeBql
https://dl.doubtnut.com/l/_cB6s5wevliZ3
https://dl.doubtnut.com/l/_KJdS09W5xygn


28. With the help of Pauli's exclusion principle

and the concept of atomic numbers for

orbtials, show that an M shell can not

accommodate more than 18 electrons.

Watch Video Solution

29. Designate each subshell with n = 4.

Watch Video Solution

https://dl.doubtnut.com/l/_KpVN4Y2NvIf5
https://dl.doubtnut.com/l/_S9lh2svtNeXD


30. List the possible values for all the quantum

numbers for the following subshell. 

(a) 2p (b) 4f

Watch Video Solution

31. Write down the electronic con�guration of

 . How many unpaired

electrons are present? (Given Atomic number,

Fe = 26, Ni = 28).

Watch Video Solution

Fe3 + and Ni2 +

https://dl.doubtnut.com/l/_ui5RG8bbtvOi
https://dl.doubtnut.com/l/_orFCCENpuJ0F


32. Out of principal, angular, magnetic and

spin quantum number, which quantum

number determines the ? 

(a) Shape of the orbital 

(b) Number of orbitals in an orbit 

(c) Size of the orbital 

(d) Spin orientation of the electron.

Watch Video Solution

https://dl.doubtnut.com/l/_orFCCENpuJ0F
https://dl.doubtnut.com/l/_5RM79jJ09rhP


33. What is Hund's rule of maximum

multiplicity ? Explain by taking example of

nitrogen.

Watch Video Solution

34. Explain why : 

(i) The three electrons present in 2p sub-shell

of nitrogen remain unpaired. 

(ii) In potassium , the  electron enters 4s

sub-shell instead of 3d sub-shell. 

19th

https://dl.doubtnut.com/l/_bjxEz5M6fTQc
https://dl.doubtnut.com/l/_eYhvI0qefnkQ


(iii) Chromium has con�guration  and

not .

Watch Video Solution

3d54s1

3d44s2

35. Chromium has the electronic con�guration

 rather than  because

Watch Video Solution

4s13d5 4s23d4

36. What is the di�erence between the

notations l and L ?

https://dl.doubtnut.com/l/_eYhvI0qefnkQ
https://dl.doubtnut.com/l/_sC6C9cAEmuhT
https://dl.doubtnut.com/l/_a7jDEKOmq4N2


Watch Video Solution

37. Nitrogen has 7 proton, 7 electron and 7

neutrons. Calculate the number of electron,

protons and neutrons in  ion.

Watch Video Solution

N 3 −

38. Which one is having higher energy ? 

(a) Last electron of  or last electron of Cl−

O2 −

https://dl.doubtnut.com/l/_a7jDEKOmq4N2
https://dl.doubtnut.com/l/_LCRlvdpfrXrF
https://dl.doubtnut.com/l/_iMthgZ66RsRn


3 Marks Questions

Watch Video Solution

1. The energy associated with the �rst orbit in

the hydrogen atom is

. What is the energy

associated with the fourth orbit ?

Watch Video Solution

−2.18 × 10− 18J atom − 1

https://dl.doubtnut.com/l/_iMthgZ66RsRn
https://dl.doubtnut.com/l/_GYQc35VMBEt0


2. From the given data calculate the radius of

the third orbit of a hydrogen atom.

Watch Video Solution

3. 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 %

https://dl.doubtnut.com/l/_4uaVZ1DFWC9Y
https://dl.doubtnut.com/l/_fK0hGxdZ04Ya
https://dl.doubtnut.com/l/_EdeBo6C7SFin


4. When light with a wavelength of 400 nm

falls on the surface of sodium , electrons with

a kinetic energy of  are

emitted . 

What is the minimum energy needed to

remove an electron from sodium ?

Watch Video Solution

1.05 × 105  J mol − 1

5. When light with a wavelength of 400 nm

falls on the surface of sodium , electrons with

a kinetic energy of  are1.05 × 105  J mol − 1

https://dl.doubtnut.com/l/_EdeBo6C7SFin
https://dl.doubtnut.com/l/_sG3wJwWoELlY


emitted . 

What is the maximum wavelength of light that

will cause a photoelectron to be emitted ?

Watch Video Solution

6. Calculate the number of waves by a Bohr

electron in one complete revolution in its

third orbit.

Watch Video Solution

https://dl.doubtnut.com/l/_sG3wJwWoELlY
https://dl.doubtnut.com/l/_s1RB7xG3YN2s


7. What should be the ratio of the velocities of

 molecules so that they are

associated with de Broglie waves of equal

wavelength?

Watch Video Solution

CH4 and O2

8. Calculate the wavelength of an electron that

has been accelerated in a particle accelerator

through a potential di�erence of 1 kv.

[  Given 1 eV = 1.6 × 10− 19J]

https://dl.doubtnut.com/l/_UDp3r3hrht9S
https://dl.doubtnut.com/l/_0OlkUAKGPASQ


Watch Video Solution

9. (i) Discuss the similarities and di�erences

between a 1s and 2s orbital. 

(ii) Draw the shape of  .

Watch Video Solution

dz2

10. Calculate the wavelength of a tennis ball of

mass 60 gm moving with a velocity of 10 m per

second. 

Watch Video Solution

(h = 6.626 × 10− 34kgm2s− 1)

https://dl.doubtnut.com/l/_0OlkUAKGPASQ
https://dl.doubtnut.com/l/_L5LNKhurYFj9
https://dl.doubtnut.com/l/_khvHiiNmJpk8


11. Calculate the wavelength of 1000 kg rocket

moving with a velocity of 3000 km/hr.

Watch Video Solution

(h = 6.626 × 10− 34kgm2s− 1)

12. Calculate the uncertain it in the velocity of

a cricket ball of mass 150 g, if uncertainity in

its position is of the order of 1 Å.

Watch Video Solution

https://dl.doubtnut.com/l/_khvHiiNmJpk8
https://dl.doubtnut.com/l/_fRzMjsLuv0k6
https://dl.doubtnut.com/l/_88qlkLc40BMj


13. (a) What is de-Broglie wavelength for an

electron moving with velocity of light? 

(b) What is the angular momentum of electron

in 5th shell?

Watch Video Solution

14. Two particle A and B have wavelength

.

Find their frequency , wave number and

λA = 5 × 10− 10m and λB = 10 × 1010m

https://dl.doubtnut.com/l/_88qlkLc40BMj
https://dl.doubtnut.com/l/_XmqNvvnkX45Q
https://dl.doubtnut.com/l/_qDzdqDYGXdUs


energies. Which has more penetrating power

and why ?

Watch Video Solution

15. (a) Which has max. uncertainty regarding

positin and why ? Electron, proton and

neutron. 

(b) Find the number of waves associated with

a light radiation of time period 5 ns.

Watch Video Solution

https://dl.doubtnut.com/l/_qDzdqDYGXdUs
https://dl.doubtnut.com/l/_T3nzuIpkRDYE
https://dl.doubtnut.com/l/_N5jclYuBJyym


16. (a) Write the maximum number of electron

in a subshell with l = 3 and n = 4. 

(b) Write the maximum number of electron

that can be associated with the following set

of quantum numbers ? n = 3, l = 1 and

 

(c) Write the maximum number of electron

that can be accomodated in an atom in which

the highest principal quantum number value

is 4.

Watch Video Solution

ml = – 1

https://dl.doubtnut.com/l/_N5jclYuBJyym
https://dl.doubtnut.com/l/_xCR9oYWzSjva


17. i. Write the electronic coni�gurations of the

following ions: 

a. , b. , c. , d.   

ii. What are the atomic numbers of elements

whose outermost electrons are represented

by 

a. , b. , c. ?  

iii. Which atoms are indicated by the following

con�gurations? 

a. , b. , c. 

Watch Video Solution

H Θ Na⊕ O2 − F Θ

3s1 2p3 3p5

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

https://dl.doubtnut.com/l/_xCR9oYWzSjva


5 Marks Questions

18. Calculate : 

(a) Total number of spherical nodes in 3p

orbital. 

(b) Total number of nodal planes in 3p orbital. 

(c) Nodal planes in 3d orbital.

Watch Video Solution

https://dl.doubtnut.com/l/_eVxF3QsJPGSI


1. (a) De�ne Photoelectric e�ect ? Mention its

one practical application in daily life. 

(b) Electrons are emitted with zero velocity

from a mental surface when it is exposed to

radiation of wavelength 6800 Å. Calculate

thresholds freqency  and work function 

 of the mental.

Watch Video Solution

(Vo)

(Wo)

https://dl.doubtnut.com/l/_RiZOGcfYHT73


2. (a) The electronic in Bohr's orbit is negative.

How will you account for it ? 

(b) The ionisation energy of hydrogen atom is

13.6 eV. What will be the energy of the �rst

orbit of  ions are ?

View Text Solution

He+ and Li2 +

3. (a) De�ne the following terms : 

(i) Threshold frequency (ii) Work function. 

(b) The work function for Cs atom is 1 .9 eV.

https://dl.doubtnut.com/l/_GecfXV218uNe
https://dl.doubtnut.com/l/_nJA1hPAsU65x


Find threshold wavelength  and threshold

frequency  of this light radiation. If Cs

metal is irradiated with a radiation of

wavelength 500 nm �nd kinetic energy and

velocity of emitted electron.

Watch Video Solution

(λ0)

(v0)

4. (a) State de Broglie equation . Write its

signi�cance . 

(b) A beam of helium atoms moves with a

velocity of  . Find the2.0 × 103ms− 1

https://dl.doubtnut.com/l/_nJA1hPAsU65x
https://dl.doubtnut.com/l/_9Y4QTiO1uKt6


wavelength of the particle constituting the

beam . 

Watch Video Solution

(h = 6.626 × 10− 34Js)

5. (a) State Heisenbergs uncertainty principle.

Give its mathematical expression. Also give its

signi�cance. 

(b) Calculate the uncertainity in the position

of a dust particle with mass equal to 1 mg if

https://dl.doubtnut.com/l/_9Y4QTiO1uKt6
https://dl.doubtnut.com/l/_3gCyAbU8Y8lL


the uncertainity in its velocity is

 .

Watch Video Solution

5.5 × 10− 20ms− 1

6. (a) Write short notes on: (i) Aufbau principle

(ii) Pauli’s principle (iii) Hund’s rule. 

(b) Write the electronic con�guration of the

following ions : 

(i)  (ii)  [ Given Atomic number of Fe

and Cu are 26 & 29]

Watch Video Solution

Fe3 + Cu+

https://dl.doubtnut.com/l/_3gCyAbU8Y8lL
https://dl.doubtnut.com/l/_gigM0YKOLvfD


7. (a) Draw the shapes of the following

orbitals. 

(i)  (ii)   

What is the total number of orbitals

associated with the principal quantum

number n=3 ? 

(c) Using s,p,d,f notations , describe the orbital

with the following quantum numbers :-

View Text Solution

3dxy dx2

https://dl.doubtnut.com/l/_gigM0YKOLvfD
https://dl.doubtnut.com/l/_N78t9Myts1Wf


8. (a) A neutral atoms has 2K, 8L and 15M

electrons. Find the total numbers of electrons

in s,p,d and f subshell. 

(b) How many unpaired electrons are present

in the following ions : 

 

(Given Atomic number : Al=13 , Cr=24 , Co=27 &

Mn=25) 

(c)One electron is present in 4f subshell. What

is the sum  values assuming

'f' subshell follows -3 to +3 order of �lling

electron .

Al+ , Cr2 + , Co3 + and Mn2 +

n + l + m1 + ms

https://dl.doubtnut.com/l/_Nxm8ktJaXmbm


Watch Video Solution

9. Answer the following : 

(a) n + l value for 14th electron in an atom.

(b) Increasing order of �lling electron in 4f, 5p

and 6d subshells. 

(c) ‘ m’ and ‘l’ value for last electron of Mg

atom. (Given atomic number of Mg is 12) 

(d) Subshell in which last electron is present in

Ga. (Given Atomic number of Ga is 31) 

(e) Sum of spin of all the electron in element

having atomic number 14.

https://dl.doubtnut.com/l/_Nxm8ktJaXmbm
https://dl.doubtnut.com/l/_OVD3lclCjnW5


Unit Test

Watch Video Solution

1. Designation for an orbital with n = 4 and l =

3 is

A. 4s

B. 4p

C. 4d

D. 4f

https://dl.doubtnut.com/l/_OVD3lclCjnW5
https://dl.doubtnut.com/l/_qIKEiIL4f2V7


Answer:

Watch Video Solution

2. Maximum number of unpaired electrons in

chromium is (1) (Given: Atomic number of Cr =

24)

A. 4

B. 5

C. 6

D. 7

https://dl.doubtnut.com/l/_qIKEiIL4f2V7
https://dl.doubtnut.com/l/_tPtCCRU2b73K


Answer:

Watch Video Solution

3. Which series of lines of the hydrogen

spectrum lie in the visible region’?

Watch Video Solution

4. Write the Schrodinger wave equation.

Watch Video Solution

https://dl.doubtnut.com/l/_tPtCCRU2b73K
https://dl.doubtnut.com/l/_1gCMKXbltGr2
https://dl.doubtnut.com/l/_EEbvGzheEI2O


5. Which of the following is not possible ?

A. 2p

B. 3d

C. 3f

D. 4p

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_EEbvGzheEI2O
https://dl.doubtnut.com/l/_OhhK2jLPD5WZ


6. Write four di�erence between orbit and

orbital

Watch Video Solution

7. Calculate the wave number for the longest

wavelength transition in the paschen series of

atomic hydrogen.

Watch Video Solution

https://dl.doubtnut.com/l/_PbegKZ7VC3hp
https://dl.doubtnut.com/l/_URjxaUyY2IZ7


8. 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

https://dl.doubtnut.com/l/_YWXOndK3kXXz

