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Particle Nature of Radiation

Exercise

1. Two metals X and Y have work functions 2eV

and 5eV respectively. Which metal will emit

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_RIa2CMABPdfo


electrons, when irradiated with light of

wavelength 400m, and why?

Watch Video Solution

2. Calculate the work function of a metal in eV,

if its thresold wavelength  and

ergs.

Watch Video Solution

6800
∘
A

h = 6.62 × 10− 27

https://dl.doubtnut.com/l/_RIa2CMABPdfo
https://dl.doubtnut.com/l/_WBM2LOCNuePE


3. Visible light cannot eject photoelectrons

from copper surface, whose work function is

4.4 eV. Why? Prove it mathematically.

Watch Video Solution

4. Find the energy of each of photon which

correspond to light of frequency 3*(10)-15.

Watch Video Solution

https://dl.doubtnut.com/l/_5AECa7yy4L3s
https://dl.doubtnut.com/l/_RlEg4tY27iy2


5. Find the number of photon emitted per

minute by 60 what lamp of monochromatic

light of wavelength 

Watch Video Solution

5000
∘
A

6. A metal has thresold wavelength at .

Calculate thtesold frequency

Watch Video Solution

6400
∘
A

https://dl.doubtnut.com/l/_B9gMADu3D4DF
https://dl.doubtnut.com/l/_6IIlwyOZSarw


7. A metal has thresold wavelength at .

Calculate work function of metal in eV.

Watch Video Solution

6400
∘
A

8. Light of wavelength 500 nm falls on a metal

whose work function is 1.9 eV. �nd the energy

of the Photon in eV

Watch Video Solution

https://dl.doubtnut.com/l/_BUgXukT8Pgsa
https://dl.doubtnut.com/l/_zVBx5Kv9aNe5


9. Light of wavelength 500 nm falls on a metal

whose work function is 1.9 eV. �nd the kinetic

energy of the photo electrons emitted.

Watch Video Solution

10. Calculate the frequency associated with a

photon of energy  J 

.

Watch Video Solution

3.3 × 10− 20

(h = 6.6 × 10− 34Js)

https://dl.doubtnut.com/l/_GecAYAOEinZl
https://dl.doubtnut.com/l/_sGQiKhiNfTn3
https://dl.doubtnut.com/l/_1cppdKsgXdYB


11. Calculate the photon energy in electron-

volt for radiation of wavelength 1 metre.

Watch Video Solution

12. Calculate the momentum of a photon of

green light its frequency  Hertz

(Hz) moving through the free space.

Watch Video Solution

v = 6 × 1014

https://dl.doubtnut.com/l/_1cppdKsgXdYB
https://dl.doubtnut.com/l/_fAkbGV4oRg9k


13. A metal has work function 5eV. Will this

metal emit electrons, when light of

wavelength 400 nm falls on it?

Watch Video Solution

14. Work function of Na is 2.75 eV. DOes

sodium show photoelectric emission for light

of wavelength ? (given h

JS)

Watch Video Solution

6800
∘
A

= 6.62 × 10− 34

https://dl.doubtnut.com/l/_Mbin3h8pHLde
https://dl.doubtnut.com/l/_EcdF50CY0BSJ


15. The work function of a certain metal is 4.2

eV. Will this metal give photoelectric emission

for incident radiation of wavelength 330 nm?

Watch Video Solution

16. A metal has a thresold wavelength of

 

Calculte:Thresold frequency 

Calculate Work function of metal (given:

6000
∘
A

h = 6.62 × 10− 34Js, e = 1.6 × 10− 19C)

https://dl.doubtnut.com/l/_EcdF50CY0BSJ
https://dl.doubtnut.com/l/_hwOwtPHMDhxM
https://dl.doubtnut.com/l/_ikgCJzd5eojc


Watch Video Solution

17. The thresold frequency for a certain metal

is 

8.2 xx 10^(14)` Hz (Hertz) is incident on the

metal, �nd the cut o� voltage for

photoelectric emission.

Watch Video Solution

3.3 × 1014Hz(Hertz). Ifthelightofequency

https://dl.doubtnut.com/l/_ikgCJzd5eojc
https://dl.doubtnut.com/l/_rUmsBiiKLTSk


18. Calculate the wavelength of a photon of

energy  eV (electron volt(. Given Planck.s

constant  (Joule

Second).

Watch Video Solution

1010

h = 6.625 × 10− 34Js

19. Calculate the momentum of photon.

Frequency associated with the photon is

 Hz  

Given .

5x10913)

h = 6.6x10− 34JS, c = 3x108ms − 1

https://dl.doubtnut.com/l/_cceNFMIpxUY9
https://dl.doubtnut.com/l/_2ImnxE4kRXLh


Watch Video Solution

20. Work function of a photosensitive metal is

1.875 eV. Calculate the wavelength of incident

light, which will just cause the emission of

photoelectrons.

Watch Video Solution

21. Calculate the threshold wavelength of

photons, which can emit photoelectrons from

https://dl.doubtnut.com/l/_2ImnxE4kRXLh
https://dl.doubtnut.com/l/_IDuvIyByntJ2
https://dl.doubtnut.com/l/_0VCGadQ5WplV


cesium. Given that work function of cesium=1.8

eV.

Watch Video Solution

22. The work function of sodium is 2.3 eV.

Calculate the maximum wavelength for the

light that will cause photoelectrons to be

emitted from sodium.

Watch Video Solution

https://dl.doubtnut.com/l/_0VCGadQ5WplV
https://dl.doubtnut.com/l/_2RQRgZgWPZ77


23. light of wavelength  (angstorm) falls

on photosensitive plate with work function 4.1

eV. Find energy of photon in eV (electron Volt)

Find maximum kinetic energy of photoelectron

and stopping potetial.

Watch Video Solution

2200
∘
A

24. light of wavelength  (angstorm) falls

on photosensitive plate with work function 4.1

eV. Find energy of photon in eV (electron Volt)

2200
∘
A

https://dl.doubtnut.com/l/_ctAhF87EVcNY
https://dl.doubtnut.com/l/_3bXFaCp7r9KE


Find maximum kinetic energy of photoelectron

and stopping potetial.

Watch Video Solution

25. Light of wavelength  falls on a

photosensitive plate with work function 1.9 eV.

Find energy of photon in eV(electron Volt)

Watch Video Solution

5000
∘
A

https://dl.doubtnut.com/l/_3bXFaCp7r9KE
https://dl.doubtnut.com/l/_56DB973mS7rk


26. Light of wavelength  falls on a

photosensitive plate with work function 1.9 eV.

FInd maximum kinetic energy of photoelectron

and stopping potential.

Watch Video Solution

5000
∘
A

27. A 100 W (Watt) sodium Lamp radiated

energy uniformly in all directions. The lamp is

located at the centre of a large sphere, that

absorbs all the sodium light which is incident

https://dl.doubtnut.com/l/_QK42bynaiy7G
https://dl.doubtnut.com/l/_2zGmYaYV7XRk


on it. The wavelength of the sodium light is

589 nm(nano metre): At what rate are the

photons delivered to the sphere?

Watch Video Solution

28. A 100 W (Watt) sodium Lamp radiated

energy uniformly in all directions. The lamp is

located at the centre of a large sphere, that

absorbs all the sodium light which is incident

on it. The wavelength of the sodium light is

https://dl.doubtnut.com/l/_2zGmYaYV7XRk
https://dl.doubtnut.com/l/_FClC527SxYyM


589 nm(nano metre): At what rate are the

photons delivered to the sphere?

Watch Video Solution

29. Light of frequency  (Hertz) is

incident on a metal surface. Electrons with a

maximum speed if  (metre per

second) are ejected from the surface. What is

the threshold frequency fro photo emission of

electrons? 

Given  h(Planck constant) = 

7.21x1014Hz

6.0 × 105ms − 1

→

https://dl.doubtnut.com/l/_FClC527SxYyM
https://dl.doubtnut.com/l/_sPI8sAViEJHz


(Joule Second)  

 (mass of electron)=  kg

(kilogram)

Watch Video Solution

6.63 × 10− 34Js

me 9.1 × 10− 31

30. De�ne threshold wave length.

Watch Video Solution

31. Can X -rays show photo electric e�ect with

visible light, if yes why?

https://dl.doubtnut.com/l/_sPI8sAViEJHz
https://dl.doubtnut.com/l/_8q03zYqyTLuI
https://dl.doubtnut.com/l/_SKR9ZaAxXgP3


Watch Video Solution

32. Which photon is more energetic: A red one

or violet one?

Watch Video Solution

33. De�ne work function.

Watch Video Solution

https://dl.doubtnut.com/l/_SKR9ZaAxXgP3
https://dl.doubtnut.com/l/_dmMDjKqZ17nS
https://dl.doubtnut.com/l/_mBke9z3tGenN


34. De�ne stopping potential.

Watch Video Solution

35. Why the alkali metals are most suitable for

studying the photoelectric emission?

Watch Video Solution

36. De�ne thresold frequency for photoelectric

emiision.

https://dl.doubtnut.com/l/_YsVE6VMgrlee
https://dl.doubtnut.com/l/_mzYXTm69qwWz
https://dl.doubtnut.com/l/_L3KVPMGKXrLH


Watch Video Solution

37. De�ne stopping potential.

Watch Video Solution

38. Write Einsteins's photoelectric equation.

Watch Video Solution

https://dl.doubtnut.com/l/_L3KVPMGKXrLH
https://dl.doubtnut.com/l/_PRIQOXnioCHE
https://dl.doubtnut.com/l/_ZdwPfY9CNFW5


39. Write down the relation between energy

and momentum of photon.

Watch Video Solution

40. De�ne the photoelectric work function of a

metal..

Watch Video Solution

https://dl.doubtnut.com/l/_YUufmMsRS8nR
https://dl.doubtnut.com/l/_G7mqbz0fITol


41. Which photon is more energetic, green or

blue?

Watch Video Solution

42. De�ne stopping potential.

Watch Video Solution

43. De�ne thresold frequency for photoelectric

emiision.

https://dl.doubtnut.com/l/_Q5ooAFaefMH8
https://dl.doubtnut.com/l/_w9eP25kJOCT1
https://dl.doubtnut.com/l/_XDxym66YzO8I


Watch Video Solution

44. Which photon is more energetic: A red one

or violet one?

Watch Video Solution

45. De�ne the photoelectric work function of a

metal..

Watch Video Solution

https://dl.doubtnut.com/l/_XDxym66YzO8I
https://dl.doubtnut.com/l/_9EtBTyNIYIxG
https://dl.doubtnut.com/l/_qVL6i63gGBQr
https://dl.doubtnut.com/l/_V8gt0Fp2pAVo


46. De�ne stopping potential.

Watch Video Solution

47. De�ne the term threshold frequency.

Watch Video Solution

48. De�ne thresold wavelength for

phtoelectric e�ect.

Watch Video Solution

https://dl.doubtnut.com/l/_V8gt0Fp2pAVo
https://dl.doubtnut.com/l/_cWm82k1fAq4n
https://dl.doubtnut.com/l/_8GaEXh6TVC3q


49. De�ne work function.

Watch Video Solution

50. What are photo-electrons?

Watch Video Solution

51. On what factors does the threshold

frequency depend?

https://dl.doubtnut.com/l/_8GaEXh6TVC3q
https://dl.doubtnut.com/l/_LZVuI0LKDQBA
https://dl.doubtnut.com/l/_Nl4aFAuoaC1k
https://dl.doubtnut.com/l/_xds2IqlYw32z


Watch Video Solution

52. What must be the main feature of a metal

used for photoelectric emission?

Watch Video Solution

53. De�ne thresold wavelength for phtoelectric

e�ect.

Watch Video Solution

https://dl.doubtnut.com/l/_xds2IqlYw32z
https://dl.doubtnut.com/l/_IGfYJw45uTdY
https://dl.doubtnut.com/l/_cdHnJeMjjLwL
https://dl.doubtnut.com/l/_PTmmsYZoFfCh


54. What is photon?

Watch Video Solution

55. De�ne stopping potential.

Watch Video Solution

56. Select the correct option: The mass of

photon at rest is

A. 1 amu

https://dl.doubtnut.com/l/_PTmmsYZoFfCh
https://dl.doubtnut.com/l/_O3DbCWAA1ifs
https://dl.doubtnut.com/l/_1nWLos3CThg8


B. 0

C. 

D. 

Answer:

Watch Video Solution

1.6 × 10− 27kg

9.1 × 10− 31kg

57. Select the correct option:

A. With increase in intensity of incident

light, photoelectric current decreases.

https://dl.doubtnut.com/l/_1nWLos3CThg8
https://dl.doubtnut.com/l/_Rs4ZJI8mOC1m


B. With increase in intensity of incident

light, photoelectric current increases.

C. With increase in intensity of incident

light, kinetic energy of emitted electrons

increases.

D. WIth increase in intensity of incident

light, kinetic energy of emitted electrons

increases.

Answer: WIth increase in intensity of incident

light, kinetic energy of emitted electrons

decreases.

https://dl.doubtnut.com/l/_Rs4ZJI8mOC1m


Watch Video Solution

58. If the intensity of incident radiataions on a

metal is doubled, what happens to the K.E. of

electrons emitted.

Watch Video Solution

59. Charge on photon is equal to:

A. Charge on electron

https://dl.doubtnut.com/l/_Rs4ZJI8mOC1m
https://dl.doubtnut.com/l/_UyLO5p7FNoGq
https://dl.doubtnut.com/l/_eJzluhYgDj71


B. Charge on proton

C. Charge on alpha particel

D. Zero

Answer:

Watch Video Solution

60. Write de-Brogile hypothesis for matter

wave and �nd an expression for de- Brogile

wavelength.

Watch Video Solution

https://dl.doubtnut.com/l/_eJzluhYgDj71
https://dl.doubtnut.com/l/_q0isHpGiMqcy


61. Write Einsteins's photoelectric equation.

Watch Video Solution

62. What is the rest mass of a photon?

Watch Video Solution

63. What is photoelectric e�ect?

Watch Video Solution

https://dl.doubtnut.com/l/_q0isHpGiMqcy
https://dl.doubtnut.com/l/_u5C4CKZjikoY
https://dl.doubtnut.com/l/_MV96faL04J2S
https://dl.doubtnut.com/l/_tRv2L9BDw972


64. What is photoelectric cell? Explain any one

of the photoelectric cell.

Watch Video Solution

65. What is photo electric cell? Gives its two

applications.

Watch Video Solution

https://dl.doubtnut.com/l/_tRv2L9BDw972
https://dl.doubtnut.com/l/_AldjsWKsQHMZ
https://dl.doubtnut.com/l/_xGBU3ZQazYj2


66. What is photo electric cell? Gives its two

applications.

Watch Video Solution

67. It is easier to remove an electron from

sodium than from copper, why? Which metal

has higher value of threshold frequency?

Watch Video Solution

https://dl.doubtnut.com/l/_H0cpSHKF2FCt
https://dl.doubtnut.com/l/_19JI0j1Cao4X


68. Blue light can eject electrons from a photo

sensitive surface while orange light can not.

Will violet and red light eject electrons from

the metal surface?

Watch Video Solution

69. Derive the relation for Einstein.s

photoelectric equation in terms of frequency.

Watch Video Solution

https://dl.doubtnut.com/l/_SAazqFjaPAXZ
https://dl.doubtnut.com/l/_Oj2S0ariA2k9
https://dl.doubtnut.com/l/_VtiXBgiR17EZ


70. State the laws of photoelectric emission on

the basis of Einstein's photoelectric equation.

Watch Video Solution

71. State Four laws of photoelectric emission.

Watch Video Solution

72. De�ne stopping potential and threshold

frequency in relation to photoelectric e�ect.

https://dl.doubtnut.com/l/_VtiXBgiR17EZ
https://dl.doubtnut.com/l/_qPf8mFBbTyB3
https://dl.doubtnut.com/l/_cF0k4BK617nk


Watch Video Solution

73. What is photo electric cell? Gives its two

applications.

Watch Video Solution

74. What are photons? Give its two properties.

Watch Video Solution

https://dl.doubtnut.com/l/_cF0k4BK617nk
https://dl.doubtnut.com/l/_cENmtqDxA3jl
https://dl.doubtnut.com/l/_tekn52Z3OiIQ


75. Why the alkali metals are most suitable for

studying the photoelectric emission?

Watch Video Solution

76. Green light ejects electrons from a certain

photosensitive surface, yellow light does not.

Will red and violet light eject electrons from

the same surface? Give reasons.

Watch Video Solution

https://dl.doubtnut.com/l/_79hLd67jSbQN
https://dl.doubtnut.com/l/_Noof67j1y01S
https://dl.doubtnut.com/l/_AyIgiUs69Zhq


77. De�ne stopping potential and threshold

frequency in relation to photoelectric e�ect.

Watch Video Solution

78. Why the alkali metals are most suitable for

studying the photoelectric emission?

Watch Video Solution

https://dl.doubtnut.com/l/_AyIgiUs69Zhq
https://dl.doubtnut.com/l/_5W77gbt4LMiv


79. Exaplain the laws of photoelectric emission

on the basis of Einstein.s photoelectric

equation.

Watch Video Solution

80. De�ne the photoelectric work function of a

metal..

Watch Video Solution

https://dl.doubtnut.com/l/_HOWxavBhnLQi
https://dl.doubtnut.com/l/_lzvP9bkS5tSY


81. What are photons? Give its two properties.

Watch Video Solution

82. State Four laws of photoelectric emission.

Watch Video Solution

83. What is the e�ect of decrease in

wavelength of incident light on the velocity of

photoelectrons?

https://dl.doubtnut.com/l/_0lM3V6L4G4g3
https://dl.doubtnut.com/l/_Di2z7LlyV4gx
https://dl.doubtnut.com/l/_npSOo9ZzGewZ


Watch Video Solution

84. State Four laws of photoelectric emission.

Watch Video Solution

85. Exaplain the laws of photoelectric emission

on the basis of Einstein.s photoelectric

equation.

Watch Video Solution

https://dl.doubtnut.com/l/_npSOo9ZzGewZ
https://dl.doubtnut.com/l/_tGOfsAWwtN9f
https://dl.doubtnut.com/l/_hJ4aMEDiULI5
https://dl.doubtnut.com/l/_ToLQXewiuQCr


86. Discuss graphical variation photoelectric

current with potential di�erence in

photoelectric cell and explain what

information do you get from this graph?

Watch Video Solution

87. State the laws of photoelectric emission on

the basis of Einstein's photoelectric equation.

Watch Video Solution

https://dl.doubtnut.com/l/_ToLQXewiuQCr
https://dl.doubtnut.com/l/_bvW5QwuHUAZG

