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PHYSICS

BOOKS - KUMAR PRAKASHAN KENDRA PHYSICS
(GUJRATI ENGLISH)

DUAL NATURE OF RADIATION AND MATTER

Section A Question Answers

1. How it can be said that light posses wave nature?

o Watch Video Solution

2. Write observation of various experiments which suggest that

rays are stream (flow) of negatively charged particles.



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_j0CthFNJPWaf
https://dl.doubtnut.com/l/_F5uEjNnIXTNH

| o Watch Video Solution

3. Write information about negative electric charge emitted from

metals when UV light is incident in them or metal are heated.

o Watch Video Solution

4. Explain emission of electron from metal.Define work function

Write its unit,work function of metal depend on which factors?

o Watch Video Solution

5. What is the unit of energy in atomic and nuclear physics?Define

it.

o Watch Video Solution



https://dl.doubtnut.com/l/_F5uEjNnIXTNH
https://dl.doubtnut.com/l/_DH6EEezsfuwL
https://dl.doubtnut.com/l/_cV2Go9CTSNVi
https://dl.doubtnut.com/l/_usFT7Z7T5YGz
https://dl.doubtnut.com/l/_DP8cUpgsN97M

6. Write and explain methods to obtain emission of electron from

metal.

o Watch Video Solution

7.What is photoelectric effect?

o Watch Video Solution

8. Hert's observation-Explain in short.

o Watch Video Solution

9. Describe Hallwach's and Lenard's observation

photoelectric effect in short.

regarding

| o Watch Video Solution


https://dl.doubtnut.com/l/_DP8cUpgsN97M
https://dl.doubtnut.com/l/_CJGjfcw724TS
https://dl.doubtnut.com/l/_tlcd07E9Fjkv
https://dl.doubtnut.com/l/_92JtOwrNyANs

10. Value of threshold frequency depend on which factors?

o Watch Video Solution

11. Give outline of experimental study of photoelectric effect.

o Watch Video Solution

12. Explain effect of variation of intensity of incident radiation on

photoelectric current.

o Watch Video Solution

13. Explain effect of potential on photoelectric current in

experiment of photoelectric effect.


https://dl.doubtnut.com/l/_92JtOwrNyANs
https://dl.doubtnut.com/l/_9Cs3VvqAOV6S
https://dl.doubtnut.com/l/_04EgbZ3jvJLo
https://dl.doubtnut.com/l/_YXkwzdbO2VR4
https://dl.doubtnut.com/l/_WOVCDKhpCG0J

o Watch Video Solution

14. Explain effect of frequency of incident radiation in th

experiment of photoelectric effect.

o Watch Video Solution

15. Explain -"for photoelectric emission frequency of incident

radiation should be greater than threshold frequency".

o Watch Video Solution

16. Write characteristics of photoelectric effect.

o Watch Video Solution



https://dl.doubtnut.com/l/_WOVCDKhpCG0J
https://dl.doubtnut.com/l/_wW42XcmJiVcp
https://dl.doubtnut.com/l/_MJKiSfeNlu3s
https://dl.doubtnut.com/l/_L2CvNvYmfLfo

17. Show that wave theory cannot explain fundamental

chatacteristics of phtoelectric effect.

o Watch Video Solution

18. Write Einstein's proposed a new theory to explain photoelectric

effect.

o Watch Video Solution

19. Why phtoelectric current is proportional to intensity?

o Watch Video Solution

20. In experiment aimed to disprove Einstein's equation how

millikan proved Einstein's equation?


https://dl.doubtnut.com/l/_OP12oDBmIMsR
https://dl.doubtnut.com/l/_pEZiikFwlHj5
https://dl.doubtnut.com/l/_jUnzGLsEGpRv
https://dl.doubtnut.com/l/_w31TDqk41lJK

o Watch Video Solution

21. Can quantum of light be associated with particle?

o Watch Video Solution

22. Write characteristics of photon.

How photon of electromagnetic raidation can be represented?

o Watch Video Solution

23. Explain particle-wave (dual) nature of matter.

o Watch Video Solution



https://dl.doubtnut.com/l/_w31TDqk41lJK
https://dl.doubtnut.com/l/_5AEXtioht7xM
https://dl.doubtnut.com/l/_08YXA2adPJrV
https://dl.doubtnut.com/l/_oLO1hD7wv62t

24. By suitable example show that particle or wave nature depend

on type of experiment.

o Watch Video Solution

25. Write de-Broglie hypothesis and derive equation of de-Broglie

wavelength.

o Watch Video Solution

26. Explain Heisenberg's uncertainty principle.

o Watch Video Solution

27. What is wave packet?Explain by using necessary diagram.

| o Watch Video Solution


https://dl.doubtnut.com/l/_3lszcc3oGp0U
https://dl.doubtnut.com/l/_QJfb8e9Dy2BO
https://dl.doubtnut.com/l/_7BH9s06cp4sE
https://dl.doubtnut.com/l/_O8tdE6SszpDA

28. Explain arrangement of Davission and Germer experiment.

o Watch Video Solution

29. Explain method of davisson and Germer experiment and its

results.

o Watch Video Solution

Section A Try Yourself

1. Who obtained electromagnetic wave first time in the laboratory ?

° Watch Video Solution



https://dl.doubtnut.com/l/_O8tdE6SszpDA
https://dl.doubtnut.com/l/_UoGk2ycxEz5X
https://dl.doubtnut.com/l/_1kJLBoyLKQHH
https://dl.doubtnut.com/l/_XbXtd1dlvztF
https://dl.doubtnut.com/l/_JSs5fS1jAR0Z

2. Who invented X-rays?

o Watch Video Solution

3.1n 1897 ,JJ Thomson invented which particle?

o Watch Video Solution

4. Which scientist invented cathode rays?

o Watch Video Solution

5. What is specific charge?Write its standard value.

o Watch Video Solution



https://dl.doubtnut.com/l/_JSs5fS1jAR0Z
https://dl.doubtnut.com/l/_IMigFpzruPcV
https://dl.doubtnut.com/l/_vw19JUWvy5CO
https://dl.doubtnut.com/l/_tZEeEg1RWzcY

6. Write speed of cathode rays.

o Watch Video Solution

7. Write name of universal and fundamental particle of matter.

o Watch Video Solution

8. What is charge on an electron?

o Watch Video Solution

9. How mass of an electron can be obtained?

o Watch Video Solution



https://dl.doubtnut.com/l/_UREUMjCPDCY5
https://dl.doubtnut.com/l/_fVvlFu2BA0vk
https://dl.doubtnut.com/l/_RGAJNZzxQs95
https://dl.doubtnut.com/l/_1xAOf4nwybUK
https://dl.doubtnut.com/l/_66jW3NQPMhAy

10. Which particles are responsible for conductivity of metal?

o Watch Video Solution

11. Define work function of metal and write its unit.

o Watch Video Solution

12. Write dimensional formula of electron volt?

o Watch Video Solution

13. Define an electron Volt and show it in Joule unit.

o Watch Video Solution



https://dl.doubtnut.com/l/_66jW3NQPMhAy
https://dl.doubtnut.com/l/_XnbpNn1DnCOv
https://dl.doubtnut.com/l/_yD8xIF3QHCEl
https://dl.doubtnut.com/l/_Z43p7QgQNhAQ

14.1]) is equal to how many electron volt?

o Watch Video Solution

15. What is value (magnitude) of electric field required for field

emission?

o Watch Video Solution

16. What is photoelectron?

o Watch Video Solution

17. What did Hertz observe in

electomagnetic waves?

experiment

to

produce

| o Watch Video Solution


https://dl.doubtnut.com/l/_5NdlZapeQNqW
https://dl.doubtnut.com/l/_Bfkg4bCUQJRY
https://dl.doubtnut.com/l/_NdbgXxyStJrd
https://dl.doubtnut.com/l/_mM511JKIrZem

18.In Lenard's experiment what is effect on current when ultraviolet

radiation incident on cathode is stopped?

o Watch Video Solution

19. Define threshold frequency.

o Watch Video Solution

20. Value of threshold frequency depend on which factors?

o Watch Video Solution

21. For most metals threshold frequencies lie in which region?

Y.


https://dl.doubtnut.com/l/_mM511JKIrZem
https://dl.doubtnut.com/l/_yatgUu6CnuK6
https://dl.doubtnut.com/l/_wUBXhP1Gct6I
https://dl.doubtnut.com/l/_jpPuUb7hPI4q
https://dl.doubtnut.com/l/_iS0Z2TcTKrf1

[ @ \Watch Video Solution ]

22. For alkali metals threshold frequencies lie in which region?

o Watch Video Solution

23. How frequency of incident radiation is changed in experiment of

photoelectric effect?

o Watch Video Solution

24.How intensity of incident radiation is changed in experiment of

photoelectric effect?

o Watch Video Solution



https://dl.doubtnut.com/l/_iS0Z2TcTKrf1
https://dl.doubtnut.com/l/_P4SO8h4P3JAJ
https://dl.doubtnut.com/l/_81QI1AOpatm0
https://dl.doubtnut.com/l/_DACCB5vQ9kVI

25. No. of photoelectrons emitted varies with which physical

quantity?

o Watch Video Solution

26. What is saturation current?

o Watch Video Solution

27.What is stopping potential?

o Watch Video Solution

28. What is cut-off potential ?

° Watch Video Solution



https://dl.doubtnut.com/l/_36LnO8ReNkM5
https://dl.doubtnut.com/l/_DoiELNeF6yUZ
https://dl.doubtnut.com/l/_Xpc973jN5KmM
https://dl.doubtnut.com/l/_MPjUhD14p5AI

29. Energy of photoelectron depends on which factors?

o Watch Video Solution

30. What phenomena of light can be explained on the basis of wave

theory of light

o Watch Video Solution

31. Why wave theory can not explain change in energy of electron

with change In frequency?

o Watch Video Solution

32."with increase in frequency of light incident number of electrons

emitted increase"-True or false?


https://dl.doubtnut.com/l/_CnFK3VAPhyF1
https://dl.doubtnut.com/l/_iR6qSZPVD8YS
https://dl.doubtnut.com/l/_AFlg15xiqQv7
https://dl.doubtnut.com/l/_2wHGoiTk0Uyu

o Watch Video Solution

33. What is called as quantum of energy ?What is its energy?

o Watch Video Solution

34. Write value and unit of plank's constant.

o Watch Video Solution

35. What is intensity of radiation (light)?

o Watch Video Solution

36. How intensity of radiation is determined?

| a wAr_o_L vl e~_0..n_


https://dl.doubtnut.com/l/_2wHGoiTk0Uyu
https://dl.doubtnut.com/l/_bmjXRsfDgdBf
https://dl.doubtnut.com/l/_XbNf6X2N21hv
https://dl.doubtnut.com/l/_ibkKXFKSGKxh
https://dl.doubtnut.com/l/_RLV9ZADyUsJp
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37. How maximum kinetic energy of photoelectron depend on

frequency ?it do not depend on which factors?

o Watch Video Solution

38. Why maximum kinetic energy of photoelectron cannot be

negative?

o Watch Video Solution

39. What is slope of V, — v graph ?Write its equation .Also

mention whether it depend on type material or not.

o Watch Video Solution



https://dl.doubtnut.com/l/_RLV9ZADyUsJp
https://dl.doubtnut.com/l/_uQn11bIFQYFn
https://dl.doubtnut.com/l/_XtvXcBx1mHEh
https://dl.doubtnut.com/l/_fviy8NXyNDfF
https://dl.doubtnut.com/l/_oQqrG3yx3WMh

40. Write slope of eV, — v graph.

o Watch Video Solution

41. What is called as photon?

o Watch Video Solution

42.What is energy of photon having frequency v?

o Watch Video Solution

43. What is momentum of photon having frequency v?

o Watch Video Solution



https://dl.doubtnut.com/l/_oQqrG3yx3WMh
https://dl.doubtnut.com/l/_Qao6DvCK6j2C
https://dl.doubtnut.com/l/_mesVG1Xqu3K1
https://dl.doubtnut.com/l/_w2dBBNcCcxJ6

44, Write equation of mass of photon.

o Watch Video Solution

45. What is relation between photon and intensity of radiation ?

o Watch Video Solution

46. What is velocity of photon?

o Watch Video Solution

47. Write charge on photon.

o Watch Video Solution



https://dl.doubtnut.com/l/_ZZZVE2z5Gz8m
https://dl.doubtnut.com/l/_MUlXeCEod9LS
https://dl.doubtnut.com/l/_nSSt4g285hPZ
https://dl.doubtnut.com/l/_sIC89ZsAFGqQ
https://dl.doubtnut.com/l/_gqYEuuGzHzjT

48. Which optical phenomena can be explained by wave nature of

light?

o Watch Video Solution

49. Which phenomena can be explained by using particle nature of

light?

o Watch Video Solution

50. Write de-Broglie hypothesis and derive equation of de-Broglie

wavelength.

o Watch Video Solution



https://dl.doubtnut.com/l/_gqYEuuGzHzjT
https://dl.doubtnut.com/l/_c8ewXntu2bt6
https://dl.doubtnut.com/l/_WtpJE8urteqP

51. Write equation of de-Broglie wavelength of a particle having

momentum (p).

o Watch Video Solution

52. Write equation of energy of photon.

o Watch Video Solution

53. Explain Heisenberg's uncertainty principle.

o Watch Video Solution

54. Explain how according to Born's probability interpretation a

wave having single (unique) wavelength is extended all over space.

| o Watch Video Solution


https://dl.doubtnut.com/l/_JoZwlbjupoYt
https://dl.doubtnut.com/l/_DJG1dO25hNEw
https://dl.doubtnut.com/l/_a7de54IDKj5O
https://dl.doubtnut.com/l/_fwS3rEGjRjCm

55. What is wave packet?Explain by using necessary diagram.

o Watch Video Solution

56. Who made experimental verification of wave nature of electron?

o Watch Video Solution

57. Filament of electron gun is made up of which material and it

coated with which material ?Why?

o Watch Video Solution



https://dl.doubtnut.com/l/_fwS3rEGjRjCm
https://dl.doubtnut.com/l/_0Z41Fuxxh8CV
https://dl.doubtnut.com/l/_4rtncDhAu3vQ
https://dl.doubtnut.com/l/_1TX0RuMc6AyV

58. In davisson-Germer experiment deflection of galvanometer is

proportional to which quantity?

o Watch Video Solution

59. In Davisson-Germer experiment,for which value of accelerating

voltage,intesity of electron beam was found to be maximum?

o Watch Video Solution

60. What is theoretical value of de-Broglie wavelength?

o Watch Video Solution

61. What is experimental value of de-Broglie wavelength?

| o Watch Video Solution


https://dl.doubtnut.com/l/_Nm2MjSO1U61f
https://dl.doubtnut.com/l/_g07IZo35iY4i
https://dl.doubtnut.com/l/_DXkWy4c80hiV
https://dl.doubtnut.com/l/_ADPkizDctKpB

62. In electron microscope which nature of electron is used?

o Watch Video Solution

Section A Example

1. For electron moving with speed of 20 m/s and accelerated by 120

V p.D. de-Broglie wavelength can be easily obtained.

o Watch Video Solution

2. For a ball of mass 012 kg and moving with speed of 20 m/s

.Calculate de-Broglie wave length.

o Watch Video Solution



https://dl.doubtnut.com/l/_ADPkizDctKpB
https://dl.doubtnut.com/l/_XL9TIkW82BuZ
https://dl.doubtnut.com/l/_S0v97njmhlqC
https://dl.doubtnut.com/l/_bM924aZkHD5R

Section B Numericals

1. Monochromatic light of frequency 6.0 x 10'* Hz is produced by a
laser.The power emitted is 2.0 X 1073 w. (a)What is the energy of a
photon in the light beam?(b)How many photons per second.on an

average ,are emitted by the source?

o Watch Video Solution

2. The work function of caesium is 214 eV.Find (a) the threshold
frequency for caesium,and (b)The wavelength of the incident light if
the photocurrent is brought to zero by stopping potential of 0.60

V.

o Watch Video Solution



https://dl.doubtnut.com/l/_jtCJUQhNjNOI
https://dl.doubtnut.com/l/_xig70XDDQsyq

3. The wavelength of light in the visible region is about 390 nm for
violet colour ,about 550 nm (average wavelength) for yellow-green
colour and about 760 nm for red colour.

(a)What are the energies of photons in (eV) at the (i) violet end,
(ii)average wavelength,yellow-green colour,and (iii) red end of the
visible spectrum ? (Take h = 6.63 x 110_34) js and 1 eV=
1.6 x 107 19)).

(b)From which of the photosensitive material with work functions
listed n Table 111 and using the results of (i),(ii) and (iii) of (a), can

you build a photoelectric device that operates with visible light?

o Watch Video Solution

4.What is the de-Broglie wavelength associated with (a) an electrin
moving with a speed of 5.4 x 10%n /s and (b) a ball of mass 150 g

travelling at 30.0 m/s?

| n-.. " 1 w1 -~ 1 R


https://dl.doubtnut.com/l/_6dl8xuQ8wxxE
https://dl.doubtnut.com/l/_JUWQ3gXaCDTw
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5. An electron ,an a-particle and a proton have the same kinetic
energy Which of these particles has the shortest de-Broglie

wavelength?

o Watch Video Solution

6. A particle is moving three times as Fast as an electron .The ratio
of the de-Broglie wavelength of the particle to that of the electron
is 1.813 x 10~ %. Calculate the particle’s mass and indentify the

particle.

o Watch Video Solution

7. What is the de-Broglie wavelength associated with an

electron,accelerated through a potential difference of 100 volts?


https://dl.doubtnut.com/l/_JUWQ3gXaCDTw
https://dl.doubtnut.com/l/_esJ511sNgvVd
https://dl.doubtnut.com/l/_T6Vt7sXBqIi6
https://dl.doubtnut.com/l/_9kI1Dude1Bub

o Watch Video Solution

Section B Numerical From Textual Exercise

1. Find the

(a)Maximm frequency,and

(b)Minimum wavelength of X-rays produced by 30 kV electrons.

o Watch Video Solution

2. The work function of caesium metal is 214 eV.When light of
frequency 6 x 10'* Hz is incident on the metal surface
,photoemission of electrons occurs.What is the

(a)Maximum kinetic energy of the emitted electrons.

(b)Stopping potential ,and

(c )Maximum speed of the emitted photoelectrons?



https://dl.doubtnut.com/l/_9kI1Dude1Bub
https://dl.doubtnut.com/l/_qeKqORlPYb1O
https://dl.doubtnut.com/l/_WbjJ91RMReL5

| @ Watch Video Solution

3. The photoelectric cutoff voltage in a certain expertiment is 1.5

V.What is the maximum kinetic energy of photoelectrons emitted?

o Watch Video Solution

4. Monichromatic light of wavelength 632.8 nm Is produced by a
helium-neon laser.The power emitted is 9.42 mW.

(b)How many photons per second,on the average ,arrive at a target
irradiated by this beam ? (Assume the beam to have uniform cross-
section which is less than the target area),and

(c )How fast does a hydrogen atom have to travel in order to have

the same moementum as that of the photon?

Q Watch Video Solution



https://dl.doubtnut.com/l/_WbjJ91RMReL5
https://dl.doubtnut.com/l/_Ermhtg7Rh9Qk
https://dl.doubtnut.com/l/_CA4vswF7qucO
https://dl.doubtnut.com/l/_pkZshygAClaa

5. The energy flux of sunlight reaching the surface of the earth is
1.388 x 1O3W/m2 How many photons (nearly) per square meter
are incident on the Earth per second?Assume that the photons in

the sunlight have an average wavelength of 550 nm.

o Watch Video Solution

6. In an experiment on photoelectric effect.the slope of the cutoff
voltage versus frequency incident light is found to be 4.12 x 10~ *°

V sec calculate the value of Planck's constant.

o Watch Video Solution

7. A100 W sodium lamp radiates energy uniformly in all directions
.The lamp located at the centre of a large sphere the absorbs all
the sodium light which is incident on it.The wavelength of the

sodium light 589 nm.(a) what is the energy per photo assosciated


https://dl.doubtnut.com/l/_pkZshygAClaa
https://dl.doubtnut.com/l/_slMEi2Q94RN7
https://dl.doubtnut.com/l/_gl0fossSeCUu

with the sodium light? (b)At what rate are the photons delivered to

the sphere.

o Watch Video Solution

8. The threshold frequency for a certain metal is 3.3 x 10'* Hz.If
light of frequency 8.2 x 10'Hz is incident on the metal ,predict the

cutoff voltage for the photoelectric emission.

o Watch Video Solution

9. The work function for a certain metal is 4.2 eV. Will this metal
give photoelectric emission for incident radiation of wavelength

330 nm?

o Watch Video Solution



https://dl.doubtnut.com/l/_gl0fossSeCUu
https://dl.doubtnut.com/l/_xyjVo8z0hfN5
https://dl.doubtnut.com/l/_uAYeUQjmiRvm

10. Light of frequency 7.21 x 10" Hz is incident on a metal surface
Electrons with a maximum speed of 6.0 x 10°m /s are ejected
from the surface What is the threshold frequency for

photoemission of electrons?

o Watch Video Solution

11. Light of wavelength 488 nm is produced by an argon laser which
is used in the photoelectric effect. When light from this spectral
(cutoff)potential of photoelectrons is 0.38 V.Find the work function

of the material from which the emitter is made.

o Watch Video Solution

12. Calculate the

(aQ)Momentum ,and



https://dl.doubtnut.com/l/_cut9tjtkGWro
https://dl.doubtnut.com/l/_BV3XlTXK4Iiz
https://dl.doubtnut.com/l/_ba9AJOAr4NMq

(b)de-Broglie wavelength of the electrons accelerated through a

potential differene of 56 V.

° Watch Video Solution

13. What is the

(aQ)Momentum

(b)speed ,and

(c )de-Broglie wavelength of an electron with kinetic energy of 120

eV.

o Watch Video Solution

14. The wavelength of light from the spectral emission line of

sodium is 589 nm.Find the kinetic energy at which an electron .

o Watch Video Solution



https://dl.doubtnut.com/l/_ba9AJOAr4NMq
https://dl.doubtnut.com/l/_HQ4M334sAMWP
https://dl.doubtnut.com/l/_2wnDnhJUqla7

15. What is the de-Broglie wavelength of

(a) a bullet of mass 0.040 kg travelling at the speed of 1.0 km/s,

(b)a ball of mass 0.060 kg moving at a speed of 1.0 m/s and

(c )a dust particle of mass 1.0 x 10~ ? kg drifting with a speed of

2.2 m/s

o Watch Video Solution

16. An electron and a photon each have a wavelength of 1.00 nm.
Find

(a) their momentum,

(b) the energy of the photon and

(c) the kinetic energy of electron.

o Watch Video Solution



https://dl.doubtnut.com/l/_dsGRHAWQfkM2
https://dl.doubtnut.com/l/_tmaLrjkW5418

17. For what kinetic energy of a neutron will the associated de-

Broglie wavelength be 1.40 x 10~ '%m?

o Watch Video Solution

18. Show that the wavelength of electromagnetic radiation is equal

to the de-Broglie wavelength of its quantum (photon).

o Watch Video Solution

19. What is the de-Broglie wavelength of a nitrogen molecule in air
at 300 K?Assume that the molecule is moving with the root-mean
square speed of molecules at this this temperature.(Atomic mass of

nitrogen-14.0076 u)

o Watch Video Solution



https://dl.doubtnut.com/l/_jN89SNc9t7d9
https://dl.doubtnut.com/l/_c15GB8XkM8K9
https://dl.doubtnut.com/l/_yqQkq44BdCAG

Section B Numerical From Textual Exercise Additional Exercise

1. (a) Estimate the speed with which electrons emitted from a
heated emitter of an evacuated tube impinge on the collector
maintained at a potential difference of 500 V with respect to the
emitter.gnore the small initial speeds of the electrons.The specific
charge of the electron ,i.e, its

% is given to be 1.76 x 10 Ckg !

(b) Use the same formula you employ in (a)to obtain electron speed
for an collector potential of 10 MV.Do you see what is wrong ?in

what way is the formula to be modified?

° Watch Video Solution

2. (a) A monoenergetic electron beam with electron speed of
5.20 x 10%ns ! is subject to a magnetic field of 1.30 x 10T

normal to the beam velocity. What is the radius of the circle traced


https://dl.doubtnut.com/l/_wu22cba9wq6c
https://dl.doubtnut.com/l/_Rio5MWo0LKIX

by the beam, given e/m for electron equals 1.76 x 10" Ckg ' .
(b) Is the formula you employ in (a) valid for calculating radius of
the path of a 20 MeV electron beam? If not, in what way is it

modified?

° Watch Video Solution

3. An electron gun with its collector at a potential of 100 v fires out
electrons in a spherical bulb containing hydrogen gas at low
pressure (~1O_2 mm ong). A magnetic field of 2.83 x 10T
curves the path of the electrons in a circular orbit of radius 12.0 cm.
(The path can be viewed because the gas ions in the path focus the
beam by attracting electrons, and emitting light by electron
capture, this method is known as the ‘fine beam tube’ method.)

Determine e/m from the data.

° Watch Video Solution



https://dl.doubtnut.com/l/_Rio5MWo0LKIX
https://dl.doubtnut.com/l/_ErYQX811vYnA
https://dl.doubtnut.com/l/_BNEVUIV6RnX9

4. (a) An X-ray tube produces a continuous spectrum of radiation
with its short wavelength end at 0.45A. What is the maximum
energy of a photon in the radiation?

(b) From your answer to (a), guess what order of accelerating

voltage (for electrons) is required in such a tube ?

o Watch Video Solution

5. In an accelerator experiment on high-energy collisions of
electrons with positrons, a certain event is interpreted as
annihilation of an electron-positron pair of total energy 10.2 Bev
into two ~ —rays of equal energy. What is the wavelength

associated with each v — ray? (1Bev = 1096V)

o Watch Video Solution



https://dl.doubtnut.com/l/_BNEVUIV6RnX9
https://dl.doubtnut.com/l/_Za0hApxuI73x

6. Estimating the following two numbers should be interesting. The
first number will tell you why radio engineers do not need to worry
much about photons! The second number tells you why our eye can
never ‘count photons’, even in barely detectable light.

(a) The number of photons emitted per second by a Medium wave
transmitter of 10 kW power, emitting radiowaves of wavelength 500
m.

(b) The number of photons entering the pupil of our eye per
second corresponding to the minimum intensity of white light that
we humans can perceive (~10’10Wm’2). Take the area of the
pupil to be about 04 cm2 , and the average frequency of white

light to be about 6 x 10" H 2

o Watch Video Solution

7. Ultraviolet light of wavelength 2271A from a 100 W mercury

source irradiates a photo-cell made of molybdenum metal. If the


https://dl.doubtnut.com/l/_lDHddhUOMjJo
https://dl.doubtnut.com/l/_LwnUSaPddxyk

stopping potential is —1.3V, estimate the work function of the
metal. How would the photo-cell respond to a high intensity

(~105Wm2) red light of wavelength 6328A produced by a He-Ne

laser ?

° Watch Video Solution

8. Monochromatic radiation of wavelength
640.2 nm (1nm = 10_9m) from a neon lamp irradiates
photosensitive material made of caesium on tungsten. The
stopping voltage is measured to be 0.54 V. The source is replaced
by an iron source and its 427.2 nm line irradiates the same photo-

cell. Predict the new stopping voltage.

° Watch Video Solution



https://dl.doubtnut.com/l/_LwnUSaPddxyk
https://dl.doubtnut.com/l/_lxF7i9srw153

9. A mercury lamp is a convenient source for studying frequency
dependence of photoelectric emission, since it gives a number of
spectral lines ranging from the Uv to the red end of the visible
spectrum. In our experiment with rubidium photo-cell, the
following lines from a mercury source were used:

A1 = 3650A, Ay = 4047A, A5 = 4358A, A\, = 5461A, A5 = 69074,
The stopping voltages, respectively, were measured to be:

Vor = 1.28V, Vo = 0.95V, V)3 = 0.74V, Vo, = 0.16V, V5 = OV

Determine the value of Planck’s constant h, the threshold frequency
and work function for the material.

[Note: You will notice that to get h from the data, you will need to
know e (which you can take to be 1.6 x 10_190). Experiments of
this kind on Na, Li, K, etc. were performed by Millikan, who, using his
own value of e (from the oil-drop experiment) confirmed Einstein’s
photoelectric equation and at the same time gave an independent

estimate of the value of h.]

o Watch Video Solution



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

10. The work function for the following metals is given:
Na:2.75eV, K:2.30eV, Mo:4.17eV, Ni:5.15ev. Which of these
metals will not give photoelectric emission for a radiation of
wavelength 3300A from a He-Cd laser placed 1 m away from the
photocell? What happens if the laser is brought nearer and placed

50 cm away ?

o Watch Video Solution

11. Light of intensity 10 °Wm 2 falls on a sodium photo-cell of
surface area 2cm? . Assuming that the top 5 layers of sodium
absorb the incident energy, estimate time required for
photoelectric emission in the wave-picture of radiation. The work
function for the metal is given to be about 2 eV. What is the

implication of your answer?

Y.y I


https://dl.doubtnut.com/l/_VNNLyfgiTiBn
https://dl.doubtnut.com/l/_B0nUHpHiSdCZ
https://dl.doubtnut.com/l/_kZ3PVH06MbBI

| ¥ VWatch Video >Solution |

12. Crystal diffraction experiments can be performed using X-rays,
or electrons accelerated through appropriate voltage. Which probe
has greater energy? (For quantitative comparison, take the
wavelength of the probe equal to 1A, which is of the order of inter-

atomic spacing in the lattice) (me = 9.11 x 10_31kg).

° Watch Video Solution

13. (a) Obtain the de Broglie wavelength of a neutron of kinetic
energy 150 eV. As you have seen in Exercise 11.31, an electron beam
of this energy is suitable for crystal diffraction experiments. Would
a neutron beam of the same energy be equally suitable? Explain.
(m,, = 1.675 x 10~ *"kg)

(b) Obtain the de Broglie wavelength associated with thermal

neutrons at room temperature (27°C). Hence explain why a fast


https://dl.doubtnut.com/l/_kZ3PVH06MbBI
https://dl.doubtnut.com/l/_yeKYssFshGgj
https://dl.doubtnut.com/l/_0MnV6nBKFFLT

neutron beam needs to be thermalised with the environment

before it can be used for neutron diffraction experiments.

o Watch Video Solution

14. An electron microscope uses electrons accelerated by a voltage
of 50 kV. Determine the de Broglie wavelength associated with the
electrons. If other factors (such as numerical aperture, etc.) are
taken to be roughly the same, how does the resolving power of an
electron microscope compare with that of an optical microscope

which uses yellow light?

o Watch Video Solution

15. The wavelength of a probe is roughly a measure of the size of a
structure that it can probe in some detail. The quark structure of

protons and neutrons appears at the minute length-scale of


https://dl.doubtnut.com/l/_0MnV6nBKFFLT
https://dl.doubtnut.com/l/_PtgIFrVlwvEx
https://dl.doubtnut.com/l/_etoTKcz1mZda

10~ '°m or less. This structure was first probed in early 1970’s using
high energy electron beams produced by a linear accelerator at
Stanford, USA. Guess what might have been the order of energy of

these electron beams. (Rest mass energy of electron = 0.511 MeV.)

° Watch Video Solution

16. Find the typical de Broglie wavelength associated with a He
atom in helium gas at room temperature (27°C) and 1 atm
pressure, and compare it with the mean separation between two

atoms under these conditions.

o Watch Video Solution

17. Compute the typical de Broglie wavelength of an electron in a
metal at 27° C and compare it with the mean separation between

two electrons in a metal which is given to be about 2 x 10~ 1%m.



https://dl.doubtnut.com/l/_etoTKcz1mZda
https://dl.doubtnut.com/l/_p9K4sDOPJtIU
https://dl.doubtnut.com/l/_45JjtuxlFFye

| o Watch Video Solution

18. Answer the following questions:

(d) Every metal has a definite work function. Why do all
photoelectrons not come out with the same energy if incident
radiation is monochromatic? Why is there an energy distribution of

photoelectrons?

o Watch Video Solution

Section B Numerical From Textual Exercise Numerical From Darpan

Based On Textbook

1. Let an electron requires 5 x 10~ ° joule energy to just escape
from the irradiated metal.If photoelectron us emited after 1079 s
of the incident light,calculate the rate of absorption of energy .If

this process is considered clasically.The light energy is assumed to


https://dl.doubtnut.com/l/_45JjtuxlFFye
https://dl.doubtnut.com/l/_wvsLSVtlX69K
https://dl.doubtnut.com/l/_JIyJRy8eabye

be continously distributed over the wave front.Nowthe electron
can only absorb the light incident within a small area,say 10~ 9m?
What is the intensity of illumination in order to see the

photoelectric effect?

° Watch Video Solution

2. Work function of metal is 2 eV.Light of intensity 10 °Wm 2 is
incident on 2em? area of it.If 10'7 electrons of these metals absorb
the light,in how much time does the photo electric effect start?

Consider the waveform of incident light.

o Watch Video Solution

3. If the efficiency of an electric bulb of 1 watt is 10% what is the
number of photons emitted by it in one second ?(The wavelength

of light emitted by it is 500 nm.)('h=6.625xx10"(-34)].s).



https://dl.doubtnut.com/l/_JIyJRy8eabye
https://dl.doubtnut.com/l/_xLfdOaPyPWWW
https://dl.doubtnut.com/l/_mnqEtxLizQLo

| o Watch Video Solution

4, 11 x 10" photons are incident on a surface in 100s.These
photons correspond to a wavelength of 10A .If the surface area of
the given surface is 0.01m? the intensity of given radiations is ...

(velocity of light is 3 x 10°ms !, h = 6.625x10_34JS)

o Watch Video Solution

5. A proton falls freely under gravity of Earth.lts de-Broglie
wavelength after 10s of its motion is ... Neglect the forces other
than gravitational force. (
g=10m/s*, m, = 1.67 x 10 *"Kg, h = 6.625 x 10~ *'Js)

[similar as Oct. 2012,'15]

o Watch Video Solution



https://dl.doubtnut.com/l/_mnqEtxLizQLo
https://dl.doubtnut.com/l/_6FuRbAKnoQjA
https://dl.doubtnut.com/l/_10n5Bq8UT0Ar
https://dl.doubtnut.com/l/_NjU95U3ycskT

6. An electron is at a distance of 10 m from a charge of 10c.Its total
energy is 15.6 x 107 1° Jits de-Broglie wavelength at this point
iS e (h = 6.625 x 107%%)J5s ,

m, = 9.1 x 103 kg, K = 9 x 10°ST

o Watch Video Solution

7. Wavelength of light incident on a photo-sensitive surface is
reduced from 3500 A to 290 nm.The change in stopping potential is

........ (h = 6.625 x 10~ 34Js)

o Watch Video Solution

8. An electric bulb of 100 W converts 3% of electrical energy into
light energy.If the wavelength of light emitted is 6625 Athe number
of photons emitted in 1s is.........

(h = 6.625 x 107 %) JS


https://dl.doubtnut.com/l/_NjU95U3ycskT
https://dl.doubtnut.com/l/_1AQgH78nlyA3
https://dl.doubtnut.com/l/_a0E8Gnoosock

o Watch Video Solution

9. Work function of Zn is 3.74 eV.f the sphere of Zn is illuminated by
the X-rays of wavelength 12Athe maximum potential produced on

the sphere is .......(h = 6.625 x 10~ *Js)

o Watch Video Solution

10. Monochromatic light of wavelength 3000 A is incident normally
: . . : mW
on a surface of area 4cm? If the intensity of light is 150 ——, the
m

number of photon being incident on this surface in one second is

° Watch Video Solution



https://dl.doubtnut.com/l/_a0E8Gnoosock
https://dl.doubtnut.com/l/_eWIE7qEafMDK
https://dl.doubtnut.com/l/_tlWLzknH9K9W

11. A star which can be seen with naked eye fro Earth has intensity
1.6 x 10~ 2Wm 2 on Earth.If the corresponding wavelength is 560
nm,and the radius of the lens of human eye is 2.5 X 10_3m,the

number of photons entering in our eye in 1s is......

o Watch Video Solution

Section B Questions

1. Monochromatic light frequency 5.0 x 10'* Hz is produced by a

laser.The power emitted is 66 W. How many photons per second,on

an average ,are emitted by the source?

° Watch Video Solution



https://dl.doubtnut.com/l/_JcLVBTkWhrif
https://dl.doubtnut.com/l/_2F1uUFiJQmmc

2. Work function of potassium is 2.30 eV.Find
(a)threshold frequency of potassium (b)the wavelength of the
incident light if the photocurrent is brought to zero by a stopping

potential of 0.60 V

o Watch Video Solution

3. The work function for the following metals is given:
Na:2.75eV, K:2.30eV, Mo:4.17eV, Ni:5.15ev. Which of these
metals will not give photoelectric emission for a radiation of
wavelength 3300A from a He-Cd laser placed 1 m away from the
photocell? What happens if the laser is brought nearer and placed

50 cm away ?

o Watch Video Solution



https://dl.doubtnut.com/l/_jokbbgCG12Vs
https://dl.doubtnut.com/l/_p7XVsNpg7v9Y

4. What is the de-Broglie wavelength associated with (a) Electron
moving with velocity of 4.5 x 106m/s and (b)30 g ball moving with

speed of 15.0 m/s

o Watch Video Solution

5. An electron ,an alpha -particle and a duteron have the same
kinetic energy .which of these particles has the longest de-Broglie

wavelength?

o Watch Video Solution

6. A particle is moving 1.5 times as fast as an electron.The ratio of
the de-Broglie wavelength of the particle to that of the electron is

1.813 x 10~ * calculate the particle's mass and identify the particle

° Watch Video Solution



https://dl.doubtnut.com/l/_uK986GuBUqAt
https://dl.doubtnut.com/l/_SpRSCduHfnum
https://dl.doubtnut.com/l/_XGuP8gijK4Vc

7. What is the de-Broglie wavelength associated with an electron

,accelerated through a potential difference of 10K volts?

o Watch Video Solution

Section C Ncert Exemplar Solution Multiple Choice Questions Mcgs

1. A particle is dropped from a height H.The de-Broglie wavelength

of the particle as a function of height is proportional to


https://dl.doubtnut.com/l/_XGuP8gijK4Vc
https://dl.doubtnut.com/l/_y3u6MDK7l5Tw
https://dl.doubtnut.com/l/_kKN5LOXzUTvA

Answer: D

o Watch Video Solution

2. The wavelength of photon needed to remove a proton from a

nucleus which is bound to the nucleus with 1 MeV energy is nearly .

A.1.2 nm

B.1.2 x 10 3nm

C.1.2 x 10 %nm

D.1.2 x 10'nm

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_kKN5LOXzUTvA
https://dl.doubtnut.com/l/_6wztK3XjSxht

3. Consider a beam of electrons (each electron with energy Ej
)Incident on a metal surface kept in an evacuated chamber .Then
A.No electrons will be emitted as only photons can emit
electrons.
B. electron can be emitted but all with an energy,Ej.
C. electrons can be emitted with any energy with a maximum of
Ey — ¢(¢ is the work function).
D. electrons can be emitted with any energywith a maximum of

Ey

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_twTDp0sUsyIj
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4.

Consider arrangement shown In figure for davisson-Germer
experiment when voltage applied to A is increased in diffracted
beam will have maximum number of electron for value diffraction
angle (0) such that....

A. Will be larger than the earlier value.

B. Will be the same as the earlier value

C. Will be less than the earlier value

D. Will depend on the target

Answer: C


https://dl.doubtnut.com/l/_nOBra7PMnfn3

o Watch Video Solution

5. A proton ,a neutron ,an electron and an a-particle have same

energy.Then their de-Broglie wavelength compare as

AX, =X > A > Ay
B. Ao < Ap = A, < A

CAe < Ap = A, < Aq

Answer: B

o Watch Video Solution

6. An electron is moving with an initial velocity v = vg¢ and is in a

g A
magnetic field B = Byj


https://dl.doubtnut.com/l/_nOBra7PMnfn3
https://dl.doubtnut.com/l/_iqm5Lvw1EB5I
https://dl.doubtnut.com/l/_soQsdzqDSPcl

Then it's de-Broglie wavelength

A. remains constant

B. Increases with time.

C. decreases with time

D. increases and decreases periodically

Answer: A

° Watch Video Solution

7. An electron (mass m)with an initial velocity v = vyt is in an
. % Ao

electricfield E = Eyj .

If I, ambday = h. . muv,.it's de-Broglie wavelength at time t is given

by

Ao

A. -
€L t
(% 4)



https://dl.doubtnut.com/l/_soQsdzqDSPcl
https://dl.doubtnut.com/l/_8W2BMhcG6xoL

E
B.)\O(1+ c °t>

mvg

C. Ao

D. At

Answer: A

o Watch Video Solution

8. An electron (mass m)with an initial velocity v = vy¢ is in an

— A
electricfield £ = E;j .

If I, ambday = h. . muv,.it's de-Broglie wavelength at time t is given

by
A Ao
e2E2¢2
B. Ao 202
m ’UO
A
C. 0
1 i e2E§t2



https://dl.doubtnut.com/l/_8W2BMhcG6xoL
https://dl.doubtnut.com/l/_uYuFxAYBgleb

Ao
1+ 62E§t2
mz'vg

Answer: C

D.

o Watch Video Solution

Section C Multiple Choice Questions More Than One Options

1. Relativistic corrections become necessary when the expression
N I,

for the kinetic energy 7MY,

becomes comparable with mc2,where m is the mass of the

particle At what de-Broglie wavelength will realtivistic corrections

become important for an electron?

A. =10 nm
B.labda = 10 'nm

CA=10"*nm


https://dl.doubtnut.com/l/_uYuFxAYBgleb
https://dl.doubtnut.com/l/_mOoBVxcIm0D5

D.A =10 %nm

Answer: C::D

o Watch Video Solution

2. Two particles A; and A; masses mj, mo(my > my) have the
same de-Broglie wavelegth .Then

A. their momenta are the same

B. their energies are the same

C.energy of A; is less the energy of A,

D. energy of A; is more than the energy of A,

Answer: A::C

o Watch Video Solution



https://dl.doubtnut.com/l/_mOoBVxcIm0D5
https://dl.doubtnut.com/l/_WTiOfMUApFIH
https://dl.doubtnut.com/l/_adiruvBVKOF9

3. The de-Broglie wavelength of photon is twice the de-Broglie

, c
wavelength of an electron .The speed of the electron is v, = 100

Then

E

A= =104
EP

B.& — 102
EP

c. P _ 102
meC

p. P — 104
meC

Answer: B::C

° Watch Video Solution

4. Photons absorbed in matter are converted to heat.A source
emitting n photon /sec of frequency v is used to convert 1 kg of ice

at 0 °C to water at 0° C.Then the time T taken for the conversion


https://dl.doubtnut.com/l/_adiruvBVKOF9
https://dl.doubtnut.com/l/_lfCn9FpoBfHz

A. decreases with increasing n,with v fixed.

B. decreases with n fixed ,v increasing

C.remiains constant with n and v changing such that

nv=constant.

D. Increases when the product nv increases.

Answer: A::B::C

o Watch Video Solution

5. A particle moves in a closed orbit around the origin ,due to a
force which is directed towards the origin.The de-Broglie
wavelength of the particle varies cyclically between two value

A1, A9 with Ay > A9.Which of the following statement are true?

A. The particle could be moving in a circular orbit with origin as

centre.


https://dl.doubtnut.com/l/_lfCn9FpoBfHz
https://dl.doubtnut.com/l/_WBjhVLQoTM2l

B. The particle could be moving in an elliptical orbit with origin

as its focus.

C.When the de-Broglie wavelength is Ajthe particle is nearer

the origin than when its value is A,

D. When the de-Broglie wavelength is Ay, the particle is nearer

the origin than when its values is A\,

Answer: B::D

o Watch Video Solution

Section C Very Short Answer Type Questions

1. A proton and an a=particle are accelerated using the same
potential difference.How are the de-Broglie wavelengths A\, and A,

related to each other?



https://dl.doubtnut.com/l/_WBjhVLQoTM2l
https://dl.doubtnut.com/l/_lgDSn0si2lhQ

| o Watch Video Solution

2. (i) In the explanation of photoelectric effect we assume one
photon of frequency with v collides with an electron and transfers
its energy.This lead to the equation for the maximum energy E .«
of the emitted electron as

Eax = hv — ¢y

Where ¢ is the work function of the metal If an electron absorbs 2
photon (each of frequency v)What will be the maximum energy for
the emitted electron?

(i)Why is this fact (two photon absorption)not taken into

consueration in our discussion of the stopping potential?

o Watch Video Solution



https://dl.doubtnut.com/l/_lgDSn0si2lhQ
https://dl.doubtnut.com/l/_bA8SHYbfC0FZ

3. There are materials which absorb photons of shorter wavelength
and emit photons of longer wavelength .Can there be stable
substances which absorb photons of larger wavelength and emit

light of shorter wavelength.

o Watch Video Solution

4. Do all the electrons that absorb a photon come out as

photoelectrons?

° Watch Video Solution

5. There are two sources of light,each emitting with a power of
100W.One emits X-rays of wavelength 1 nm and the other visible
light at 500 nm.Find the ratio of number of photons of X-rays to

the photon of visible light of the given wavelength?



https://dl.doubtnut.com/l/_yfbnfZmxyhnt
https://dl.doubtnut.com/l/_IxX8YyNAXLRw
https://dl.doubtnut.com/l/_ReOtalakuiKD

| o Watch Video Solution

6. Consider figure for photoemission.

Electron

How would you reconcile with momentum-conservation ?Note light

(photons)have momentum in a different direction than the emitted

electrons.

| o wAr_ao_L vl e~_0..n°_


https://dl.doubtnut.com/l/_ReOtalakuiKD
https://dl.doubtnut.com/l/_i1utjNqXdJz3
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7. Consider a metal exposed to light of wavelength 600nm.The
maximum energy of the electron doubles when light of wavelength

400 nm is used .Find the work function in eV.

o Watch Video Solution

8. Assuming an electron is confined to a Tnm wide region,find the
uncertainty in momentum using Heisenberg Uncertainty principle
.You can assume the uncertainty in position Az as 1 nm.Assuming

p =~ Ap, find th energy of the electron in electron volts.

o Watch Video Solution

9. Two monochromatic beam A and B of equal intensity Lhit a

screen.The number of photons hitting the screen by beam A is


https://dl.doubtnut.com/l/_i1utjNqXdJz3
https://dl.doubtnut.com/l/_qyKEFQfyKTS2
https://dl.doubtnut.com/l/_zh0GOA9O9VmC
https://dl.doubtnut.com/l/_PowpwNdH7vxV

twice that by beam B.Then what inference can you make about their

frequencies?

° Watch Video Solution

10. Two particles A and B of de-Broglie wavelength A; and A
combine to form a particle C.The process conserves momentum
.Find the de-Broglie wavelength of the particle C.(The motion is one

-dimensional).

o Watch Video Solution

11. A neutron beam of energy of energy E scatters from atoms on a
surface with a spacing d=0.1 nm.The first maximum of intensity in
the reflected beam occurs at § = 30° What is the kinetic energy E

of the beam in eV?

o Watch Video Solution



https://dl.doubtnut.com/l/_PowpwNdH7vxV
https://dl.doubtnut.com/l/_FmvdiYBqt7Bf
https://dl.doubtnut.com/l/_KLV7zSBNCJe4

Section C Long Answer Type Question

1. Consider a thin target (10_2 m square ,10_3 m thickness) of

sodium ,which produces a photocurrent of 100 uA when a light of
intensity 100W /m? (A=660nm) falls on it.Find the probability that
a photoelectron is produced when a photon strikes a sodium atom.

[Take density of Na=0.97 kg/m3].

o Watch Video Solution

2. Consider an electron in front of metallic surface at a distance

d(treated as an infinite plane surface).Assume the force of

1 2
attraction by the plate is given as — 1 .
4 47T80d2

Calculate work in taking the charge to an infinite distance from the



https://dl.doubtnut.com/l/_KLV7zSBNCJe4
https://dl.doubtnut.com/l/_foNSw4rmMZ8C
https://dl.doubtnut.com/l/_QIckSumNAMsd

plate.Taking d=0.1 nm,find the work done in electron volts.[Such a

force law is not valid ford < 0.1 nm].

° Watch Video Solution
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A student performs an experiment on photoelectric effect,using
two materials A and B.A plot V., vs v is given in figure.

(i)Which material A or B has a higher work function?

(ii)Given the electric charge of an electron = 1.6 X 10_19C,ﬁnd the
value of the h obtained from the experiment for both A and

B.Comment on whether it is consistent with Einstein's theory:

| o Watch Video Solution


https://dl.doubtnut.com/l/_QIckSumNAMsd
https://dl.doubtnut.com/l/_dFiVTvZeexGJ

4. A particle A with a mass m4 is moving a velocity v and hits a
particle B(mass mp)at rest (one dimensional motion).Find the
change in the de-Broglie wavelength of the particle ATreat the

collision as elastic.

o Watch Video Solution

5. Consider a 20 W bulb emitting light of wavelength 5000 A and
shining on a metal surface kept at a distance 2m.Assume that the
metal surface has work function of 2eV and that each atom on the
metal surface can be treated as a circular disk of radius 1.5 A.
(i)Estimate no. of photons emitted by the bulb per second.[Assume
no other losses]

(ii)Will much time would be required by the atomic disk to receive

energy equal to work function (2eV)?


https://dl.doubtnut.com/l/_dFiVTvZeexGJ
https://dl.doubtnut.com/l/_aHb3R1E7vHv7
https://dl.doubtnut.com/l/_xuXmI6MY2I6V

(iviHow many photons would atomic disk receive within time
duration calculated in (iii)above?
(v) Can you explain how photoelectric effect was observed

instantaneously?

o Watch Video Solution

Section D Multiple Choice Questions Mcgs

1. Scientist ........ invented electron.

A.Roentgen

B.J.) Thomson

C. Max-Planck

D. William crookes

Answer: B



https://dl.doubtnut.com/l/_xuXmI6MY2I6V
https://dl.doubtnut.com/l/_jAtAKlmNiuH0

| ° Watch Video Solution

2. Which scientist invented cathode rays?

A. Maxwell

B. Hertz

C. Max-Planck

D. William crookes

Answer: D

o Watch Video Solution

3. Scientist.....proved that electric charge is quantized.

A. R.A millikan

B.J.J) Thomson


https://dl.doubtnut.com/l/_jAtAKlmNiuH0
https://dl.doubtnut.com/l/_N7MBYQmn1LPV
https://dl.doubtnut.com/l/_JGTipBOADOVX

C. Max-Planck

D. Maxwell

Answer: A

o Watch Video Solution

4.When a clean metal surface incident with radiation of sufficiently

high frequency .electron are emitted from it.This method of

emission of electron is called.......

A. thermionic emission

B. Field emission

C. photo-electric effect

D. collision emission

Answer: C



https://dl.doubtnut.com/l/_JGTipBOADOVX
https://dl.doubtnut.com/l/_rbxZdLBgYxUw

| o Watch Video Solution

5. Sl unit of work function is......

A.N

B.)

C.eV

D.W

Answer: C

o Watch Video Solution

6. Value of work function depend on......

A. type of metal


https://dl.doubtnut.com/l/_rbxZdLBgYxUw
https://dl.doubtnut.com/l/_TklIGxpVyMxg
https://dl.doubtnut.com/l/_Dm15LNSxnwdu

B. type of metal surface

C. type of metal surface and surface area.

D. type of metal and type of metal surface.

Answer: D

o Watch Video Solution

7. Which of the following is best metal for photoelectric emission?

A. Sodium

B. Potassium

C. Cesium

D. Lithium

Answer: C

| o Watch Video Solution


https://dl.doubtnut.com/l/_Dm15LNSxnwdu
https://dl.doubtnut.com/l/_HnmeSV8PToc6

8. Frequency of radiation incident on metal surface is called

threshold frequency.

A. Any

B. minimum

C. Maximum

D. 10 kHz

Answer: B

o Watch Video Solution

9. For most of metals threshold frequency lies in which region of

electro-magnetic radiation?


https://dl.doubtnut.com/l/_HnmeSV8PToc6
https://dl.doubtnut.com/l/_1zmLQCnfPQlh
https://dl.doubtnut.com/l/_5qp07SMlgiQx

A. Infrared

B. Visible

C. Ultraviolet

D. X-rays

Answer: C

o Watch Video Solution

10. For alkali metals threshold frequencies lie in which region?

A. Ultraviolet

B. Visible

C. X-rays

D. None of these

Answer: B


https://dl.doubtnut.com/l/_5qp07SMlgiQx
https://dl.doubtnut.com/l/_WoXbfPF8ArsC

o Watch Video Solution

11. For photosensitive surface threshold wavelength is 5200A When
monochromatic  radiation  of ... is incident on this
surface,photoelectron will be emitted.

A. Infrared bulb of power 1TW

B. infrared bulb of 50 W power

C. Ultraviolet bulb of 1 W power

D. ultraviolet bulb of 50 W power and 1 W power.

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_WoXbfPF8ArsC
https://dl.doubtnut.com/l/_NHop9JVgbWrA

12. Electrons are emitted from photo-cell with maximum speed of
4 x 10% cm/s .Its stopping potential will be.....
(Mass of electron = 9 x 103! kg.

A.30V

B. 45V

C.59v

D. Information is insufficient

Answer: B

o Watch Video Solution

13. Radiation of 4f; frequency is incident on metal surface with f,
threshold frequency maximum kinetic energy of photo-electric

emitted will be ....


https://dl.doubtnut.com/l/_dpTcL804zEC8
https://dl.doubtnut.com/l/_XR06sdMHiWMT

A.3hf,

B. 2h £,

3h
c 3hfo

Answer: A

o Watch Video Solution

14. Work function of metal is ¢ wavelength of incident light is A

Which condition should be followed for not emitting the photo-

electron?

AX> —

BA=—

CA< —


https://dl.doubtnut.com/l/_XR06sdMHiWMT
https://dl.doubtnut.com/l/_7uBtPJPGMKgn

Answer: A

o Watch Video Solution

15. Four photon of A > ) are incident on metal surface ......photo -

electron will be emitted.

A.Zero

B. One

C. Two

D. Four

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_7uBtPJPGMKgn
https://dl.doubtnut.com/l/_AtmDjjJTttao
https://dl.doubtnut.com/l/_M4N2zyKa1BFL

16. If ratio of threshold frequencies of two metals is 1:3 ,ratio of

their work function is ......

Al:3

B.3:1

C.4:16

D.16:4

Answer: A

o Watch Video Solution

17. When a piece of sodium or potassium are exposed to sunlight

A. they will become negatively charged.

B. will be remain neutral.


https://dl.doubtnut.com/l/_M4N2zyKa1BFL
https://dl.doubtnut.com/l/_OTpP7461HKJQ

C. they will become positively charged

D. will emit proton.

Answer: C

o Watch Video Solution

18. If photo-electric effect is not seen with the ultraviolet radiation

in a given metal ,photo-electrons may be emitted with the.....

A. infrared waves

B. radio waves

C. X-rays

D. visible light

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_OTpP7461HKJQ
https://dl.doubtnut.com/l/_iR8b2nJXQF29

19. Threshold wavelength of metal is 30 A If radiation of 2000A Is
incident metal surface then ...

A. positron will be emitted.

B. proton will be emitted.

C. electron will be emitted

D. electron will not be emitted.

Answer: D

o Watch Video Solution

20. Work function of metal AB and C are 4.5 eV 4.3 eV and 3.8eV

respectively .If radiation of 3000 A is incident on it then ...(

h =6.62 x 10 *js,c = 3 x 10°m /5, 1eV1.6 x 10~ °C)


https://dl.doubtnut.com/l/_iR8b2nJXQF29
https://dl.doubtnut.com/l/_4NQ59EOPvY0n
https://dl.doubtnut.com/l/_YGgttBs9orTO

A. photo-electron will be emitted from metal surface A.

B. photo-electron will be emitted from metal B

C. Photo-electron will be emitted from metal C.

D. Photo-electron will be emitted from metal AB and C

Answer: C

o Watch Video Solution

21. What will be maximum value of wavelength by which photo-
electric emission can be obtained on metal surface with work
function of 3.2 eV? (h = 6.625 x 10 3% Js)

A. 1988A

B. 2466 A

C.2953 A


https://dl.doubtnut.com/l/_YGgttBs9orTO
https://dl.doubtnut.com/l/_ZK5uxFtywk8E

D.3882 A

Answer: D

o Watch Video Solution

22. A metal surace objects electrons when hit by green light but
none when hit by yellow light .The electrons will be ejected when
the surface is hit by.......

A. blue light

B. heat rays

C.infrared rays

D. red light

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_ZK5uxFtywk8E
https://dl.doubtnut.com/l/_oR7KKo3IVozN

23. Photo-electric emission is observed from a metalli surface for
frequenceis f; and fy of the incident light. (f; > f5) If the
maximum values of K.E. of photo-electrons emitted in two cases are

in the ratio 1:n, then the threshold frequency of a metallic surface is

f1 fo
n—1
nfi—f2
B. n—1
nfz fi
c n—1
f1 fo
n
Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_oR7KKo3IVozN
https://dl.doubtnut.com/l/_5AxWtQLellf7

24. If photo-electric effect,when frequency of incident radiation is
doubled ,maximum speed of electron emitted also becomes double

work function of metal will be......

N
4

Answer: D

o Watch Video Solution

25. For metals cesium ,potassium ,sodium and lithium graph of
stopping potential (VO) — frequency (v) is shown in figure .These

graph are parallel.Arrange work function from lerger to smaller


https://dl.doubtnut.com/l/_htyUFuvg5mow
https://dl.doubtnut.com/l/_QmLvWtRK3WII

value.

WAl
ﬂ,,.;y fﬁﬁ
&
v 1Y
rr.{l .'-rE r-l

A (i) > (i) > (40d) > (iv)
B.(4) > (i) > (i5) > (iv)
C. () > (34d) > (i4) > (4)

D. (iv) = (i11) > (i44) = (iv)

Answer: C

o Watch Video Solution

26. Maximum kinetic energy of photoelectron

independent of ...

emitted

is


https://dl.doubtnut.com/l/_QmLvWtRK3WII
https://dl.doubtnut.com/l/_uVGRd9BkoMUY

A. frequency of incident radiation

B. intensity of incident radiation

C. type of cathode

D. all of the above

Answer: B

o Watch Video Solution

27.1n two different experiment X-rays are incident on sodium metal
and then X-rays are incident on copperin both case stoppin

potential V| is measured ,stopping potential ..given
[(#0)na < ($0) )

A. will be same in both case

B. will be more for sodium metal

C. more for copper


https://dl.doubtnut.com/l/_uVGRd9BkoMUY
https://dl.doubtnut.com/l/_CWybU1khEBPn

D. will be infinite for both metal

Answer: B

o Watch Video Solution

28. Ultraviolet radiation in incident on sodium metal.Then visible

light is incident.Potential difference is measured in both

case.Stopping potential....

A. Will be same for both metals

B. more for ultraviolet radiation

C. more for visible light

D. can not be said.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_CWybU1khEBPn
https://dl.doubtnut.com/l/_quOBEpBtYnty

29. When monochromatic source is kept at distance of 0.2 m from

photocell,cutoff voltage obtained is 0.6 V and saturation current is

18 mA.Noe if source is kept at distance of 0.6 m.......

A. Stopping potential will be 0.2 V

B. stopping potential will be 0.6 V

C. saturation current will be 6 mA

D. saturation current will be 18 mA

Answer: B

o Watch Video Solution

30. Maximum speed of electron emitted from metal surface is
5 x 10%ms 1 If specifi charge of electron is 1.8 x 10 ckg ! then

value of stopping potential will be.....


https://dl.doubtnut.com/l/_quOBEpBtYnty
https://dl.doubtnut.com/l/_Yrf54hNxY9fX
https://dl.doubtnut.com/l/_innLLI2OiBP0

A 2V

B.3V

C.7v

D. 4V

Answer: C

o Watch Video Solution

31. The work function of a metal surface is 4.2 eV. The maximum

wavelength which can eject photo-electron from this surface is

S\

A. 2956

B. 3076

C. 4116


https://dl.doubtnut.com/l/_innLLI2OiBP0
https://dl.doubtnut.com/l/_6GvmdFxmYR0P

D. 5088

Answer: A

o Watch Video Solution

32. Threshold frequency for metal surface is 4 X 10** Hz.When
radiation of 5 x 10'Hz is incident on this surface ,photo-electric
current obtained is 1.8 mA.If frequency of incident radiation is made

half and intensity is made three timesyalue of photo-electric

current will be.....

A. 09 mA
B.54 mA
C.3.6 mA

D. zero


https://dl.doubtnut.com/l/_6GvmdFxmYR0P
https://dl.doubtnut.com/l/_6LiYBiW32W5a

Answer: D

o Watch Video Solution

33. On metal surface radiation of 2000A and 5000 A is incident
sequentially .Change in kinetic energy of photo-electric emitted
during this will be....h = 6.6 x 10~ 3%)s .

A.3.71eV

B.5.94 eV

C.742 eV

D.2.97 eV

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_6LiYBiW32W5a
https://dl.doubtnut.com/l/_wWAYWwMCSrFS
https://dl.doubtnut.com/l/_7Sj6Y1IzOTs5

Answer: B

o Watch Video Solution

35.Slope of Vye — V represent.....

A h


https://dl.doubtnut.com/l/_7Sj6Y1IzOTs5
https://dl.doubtnut.com/l/_JPuNuTJAHn5d

Answer: A

o Watch Video Solution

36. ....potentail on collector wr.t. emitter for which photo-electric

current become zero is called stopping potential.

A. minimum negative

B. minimum positive

C. maximum negative

D. maximum positive

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_JPuNuTJAHn5d
https://dl.doubtnut.com/l/_tE0xCneUTJ25

37. In condition of stopping potential value of photo-electric

current will be......

A. Zero

B. Minimum

C. maximum

D. infinite

Answer: A

o Watch Video Solution

38. Value of stopping potential depends on...... Of incident light.

A. frequency of incident radiation

B. intensity of incident radiation


https://dl.doubtnut.com/l/_nIKTAmazFtvQ
https://dl.doubtnut.com/l/_DzmlTgg1kWhF

C. number of incident photon

D. number of photo-electron emitted

Answer: A

o Watch Video Solution

39. When metal surface with 2.1 eV work function is irridated with

photon of 6.0 eV energyValue of stopping potential will be....

A +8.1

B. —8.1V

C.+3.9V

D.—3.9V

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_DzmlTgg1kWhF
https://dl.doubtnut.com/l/_YUh8Z7PdaErp

40. When photon of v frequency os incident on photo sensitive
surface withV,, threshold frequencymaximum kinetic energy of

photo-electron emitted will be....

A.h(v — vg)

B. h(’U -+ 'U())

C. hv

D. h'UO
Answer: A

o Watch Video Solution

41. .....cannot be explained by wave theory of light.

A. Interference


https://dl.doubtnut.com/l/_YUh8Z7PdaErp
https://dl.doubtnut.com/l/_LPLwi8wPL6ec
https://dl.doubtnut.com/l/_6bnwkSZwGOn4

B. Diffraction

C. Polarizaton

D. Photo-electric effect

Answer: D

o Watch Video Solution

42, Photo-electric effect show .....nature of radiation.

A. wave

B. particle

C. wave and particle

D. wave or particle

Answer: B

| o Watch Video Solution


https://dl.doubtnut.com/l/_6bnwkSZwGOn4
https://dl.doubtnut.com/l/_Ung8KJ0XhS4Y

43. Which of the following has same dimension as that of planck's

constant?

A. Force

B. Energy

C. Linear momentum

D. Angular momentum

Answer: D

o Watch Video Solution

44. Figure shows graph of stopping potential v frequency in

experiment of photo-electric effect work function of metal will be......


https://dl.doubtnut.com/l/_Ung8KJ0XhS4Y
https://dl.doubtnut.com/l/_ZvQBxeHeGmNK
https://dl.doubtnut.com/l/_1HHBE95zyMlZ

e=change of electron.

W

of

Ly

A.Ov x e( € €V)
B. OB (In volt)
C.OA (in eV)

D. Slope of line AB

Answer: A

—

. |

o Watch Video Solution



https://dl.doubtnut.com/l/_1HHBE95zyMlZ

45, For photo senstive surface A and B graph of stopping potential
versus frequency (v) is shown in figure .From graph work function

of A surface .....

vt A b

Fy 4
(Woly ¥l b o—

A. More than that of B.
B. Less than that of B.
C. equal to B.

D. Cannot be said about work function.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_D2KhKSRmj0dY

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_sa4irsnW3gau

47. Graph shown in figure is the relation between photo current (i)
versus incident voltage (V). Maximum energy of electron emitted

will be ...

:'.

A 2eV

B.4 eV

C.0eV

D.4]

Answer: B

| n-.. " 1 w1 -~ 1 R


https://dl.doubtnut.com/l/_dQdQU7Vkhpcw

| ' vvaldl viaco oSo0i1uLion ]

48. According to Einstein's equation of photo-electric effect which
of the following graph shows realtion between kinetic energy of

electron emitted and frequency of incident radiation?

: /
-
dl_
A Frequency
B. Frequency

/

C. Frequency

Kinelc eneTgy Kinetic eneTEy



https://dl.doubtnut.com/l/_dQdQU7Vkhpcw
https://dl.doubtnut.com/l/_I008AWYSTnZN

Freyuency

Answer: A

° Watch Video Solution

Section D Multiple Choice Questions Mcgs Photo Electric Effect

1. Scientist......performed experiment related to photo-electric

effect.

A. Only Hallwach

B. Only Lenard

C.Only JJthomson


https://dl.doubtnut.com/l/_I008AWYSTnZN
https://dl.doubtnut.com/l/_jyzab0eOnYul

D. Both (A) and (B)

Answer: D

o Watch Video Solution

Section D Multiple Choice Questions Mcqs Photon

1. Which of the following statement is not true for a photon a

photon?

A. photon produces pressure
B. Photon has energy hf.
hf

C. Photon has momentum —
c

D. Rest mass of photon is zero

Answer: A



https://dl.doubtnut.com/l/_jyzab0eOnYul
https://dl.doubtnut.com/l/_2APvEhYEHy58

| o Watch Video Solution

2. Rest mass of photon is.....

A. zero

Answer: A

o Watch Video Solution

3. Mass of photon moving with speed v is ....,mg is rest mass of

photon.

A. zero


https://dl.doubtnut.com/l/_2APvEhYEHy58
https://dl.doubtnut.com/l/_GmeRJ4EPDu8U
https://dl.doubtnut.com/l/_V0guTSjYoDJf

D. infinite

Answer: C

o Watch Video Solution

D.h X cE

Answer: A

f



https://dl.doubtnut.com/l/_V0guTSjYoDJf
https://dl.doubtnut.com/l/_WHEYkY9UQCBw

| o Watch Video Solution

5. Energy of n photon having frequency v is......

A. nhv?

Answer: C

o Watch Video Solution

6. Light of which of the following energy is no possible?

A 6.625 x 10 34J

B.13.25 x 10 %4J


https://dl.doubtnut.com/l/_WHEYkY9UQCBw
https://dl.doubtnut.com/l/_pCkWfE0blV2J
https://dl.doubtnut.com/l/_iQ4fcUjdZa6O

C.3.3125 x 10734

D.66.25 x 10 34J

Answer: C

o Watch Video Solution

7.1f E and p are the energy and momentum of a photon respectively

then on decreasing in the wavelength of photon.

A. p and E both will decrease.

B. p and E both will increase

C. p will increase and E will decrease

D. p will decrease and E will increase

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_iQ4fcUjdZa6O
https://dl.doubtnut.com/l/_UY0OsjIlAuhR

8. Wavelength of an electron having energy 10 keV ......A

A.0.12
B.1.2
C.12

D.120

Answer: A

o Watch Video Solution

9. If the momentum of an electron is required to be same as that of

wave of 5200 A wavelength, its velocity should be .....ms !

A 10°


https://dl.doubtnut.com/l/_UY0OsjIlAuhR
https://dl.doubtnut.com/l/_sDZnOYDJ77qn
https://dl.doubtnut.com/l/_hv7hVIWa9OaK

B.1.2 x 10°

C.1.4 x 10°

D.2.8 x 10°

Answer: C

o Watch Video Solution

10. Frequency of photon having 66 eV energy will be...
(h = 6.6 x 107 *'Js)

A8 x 10 Y Hz

B.12 x 10 ¥ Hz

C.16 x 10 " Hz

D.24 x 10 Y Hz

Answer: C


https://dl.doubtnut.com/l/_hv7hVIWa9OaK
https://dl.doubtnut.com/l/_IfJ8te0xHegW

o Watch Video Solution

11. Energy of 1photon of «y rays having wavelength of 2.5 x 10 Bm
will be how many times energy of radiation having wavelength of
5000 A

A2 x 10°

B.4 x 10°

C.8 x 10°

D.0.5 x 10°

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_IfJ8te0xHegW
https://dl.doubtnut.com/l/_et76MD5eyvYb

12. What is the velocity of particle whose mass is double that of rest

mass?

w
) |l\9
AL

N
DO

3c

Answer: C

° Watch Video Solution

13. An electron with rest mass my moves with a speed of 0.8c.lts

mass when it moves with this speed is.......

A.my

mo
B. —
6


https://dl.doubtnut.com/l/_rRATTgx0eJLJ
https://dl.doubtnut.com/l/_HhaJvLAGnHIC

Answer: C

o Watch Video Solution

14. For proton and a-particle,de-Broglie wavelength is same .For

them......will be equal .

A. velocity
B. energy
C. frequency

D. momentum

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_HhaJvLAGnHIC
https://dl.doubtnut.com/l/_ziNIvOM3BtKg

15. To reduce de-Broglie wavelength of an electron from 10~ '° m to

0.5 x 10~ 1% mits energy should be ..

A. increased to 4 times
B. doubled
C. halved

D. decreased to fourth part

Answer: A

° Watch Video Solution

16. Electron starting from rest is acclerated between two point

having p.d. of 20 V and 40 V. de-Broglie wavelength of electron......

A.0.75 A


https://dl.doubtnut.com/l/_ziNIvOM3BtKg
https://dl.doubtnut.com/l/_7iU6yO6kTA0a
https://dl.doubtnut.com/l/_6qMu0x0tLrFE

B.7.5A

C.2.75A

D.0.75 nm

Answer: C

o Watch Video Solution

17. A particle having rest mass mg travel with speed of light in

vaccum.Its de-Broglie wavelength will be

moc

B.O

mOC

Answer: B



https://dl.doubtnut.com/l/_6qMu0x0tLrFE
https://dl.doubtnut.com/l/_84wLbgFC8MaS

o Watch Video Solution

18. Electron should be accelerated which voltage so that its de-
Broglie wavelength will become 0.4 A.

A.9410V

B.94.10V

C.9.140V

D.9%41V

Answer: D

° Watch Video Solution

19. When de-Broglie wavelength of electron in increased by 1% its

momentum...


https://dl.doubtnut.com/l/_84wLbgFC8MaS
https://dl.doubtnut.com/l/_YGIB09EiUchZ
https://dl.doubtnut.com/l/_kUYHWq6KEk3V

A.increase by 1%

B. decrease by 1%

C.increase by 2%

D. decreased by 2%

Answer: B

o Watch Video Solution

th

20. de-Borglie wavelength of particle moving at a Ve od speed of

light having rest mass my is....

3.87h
moc

4.92h
moc

7.57h
moc

9.46h
moc



https://dl.doubtnut.com/l/_kUYHWq6KEk3V
https://dl.doubtnut.com/l/_0inZidk0jhGa

Answer: A

o Watch Video Solution

21. An electrons enters perpendicularly into uniform magnetic field
having magnitude 0.5 x 10~ ATIf it moves on a circular path of
radius 2mm,its de-Broglie wavelength is....A

A. 3410

B. 4140

C. 2070

D. 2785

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_0inZidk0jhGa
https://dl.doubtnut.com/l/_5XqSkFRk9g7S
https://dl.doubtnut.com/l/_GfbmZB2n3FH8

c

22. A proton moves with speed 10

JIts de-Broglie wavelength will

(h = 6.63 x 10~%*Js, m, = 1.673 x 10~ *"KJg)

A. 01321 A
B.1.321A
C.0.1321 x 10 2A

D.1.321 x 10 %A

Answer: D

o Watch Video Solution

23. If electron is accelerated under 50 KV in microscope ,find its de-

Broglie wavelength.

A 5.485 x 10~ ?m


https://dl.doubtnut.com/l/_GfbmZB2n3FH8
https://dl.doubtnut.com/l/_sI1Wkv3tiRaF

B.8.545 x 10~ 2m

C.4.585 x 10 2m

D.5.845 x 10 2m

Answer: A

o Watch Video Solution

24. An electron is at a distance of 10 m from a charge of 10c.lts total
energy is 15.6 x 10~ 1° Jits de-Broglie wavelength at this point
iS e (h =6.625 x 107%%)J5s :
m, = 9.1 x 103 kg, K = 9 x 10°ST

A.9.87 A

B. 9.87 fermi

C.897 A

D. 8.97 fermi


https://dl.doubtnut.com/l/_sI1Wkv3tiRaF
https://dl.doubtnut.com/l/_sUctTNQunJ1q

Answer: D

o Watch Video Solution

25. At 10° C tempreture ,de-Broglie wave length of atom is 0.4 AlIf
temperatire of atom is increased by 30° C' ,What will be change in
de-Broglie of atom?

A. decreases 10°A

B. decreases 2 x 10 A

C.increase 10 2 A

D.increase 2 x 10 2A

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_sUctTNQunJ1q
https://dl.doubtnut.com/l/_KYDVT1r7Mbwm
https://dl.doubtnut.com/l/_mdOhHHRMYWWW

26. Velocity of particle having 1 mg mass is 72 km/hr.lts de-Broglie

wavelength is ...

A.3.3x10 %

B.3.3x 1010

C.3.3 x 1032

D.3.3 x 106

Answer: A

o Watch Video Solution

27. Which of the following represent relation between momentum

and de-broglie wavelength ?

-n—k


https://dl.doubtnut.com/l/_mdOhHHRMYWWW
https://dl.doubtnut.com/l/_WvLAT3fK37Vc

o —

o —F

h—
C.
P
D A=
Answer: C

o Watch Video Solution

28. Change on two particle is 3q and 2q respectivley.Their mass is
2m and 3m respectively.Both are accelerated under same potential

difference .Ratio of their de-Broglie wavelength will be....



https://dl.doubtnut.com/l/_WvLAT3fK37Vc
https://dl.doubtnut.com/l/_NgclBuJNfea4

A2:3

B.3:2

C.1:

D.1:1

Answer: D

o Watch Video Solution

Section D Multiple Choice Questions Mcqs Dual Nature Of Light De

Broglie Wavelength

1. If proton and electron have same de-Broglie wavelength then....

A. both will have same kinetic energy

B. kinetic energy of proton will be more than kinetic energy of

electron


https://dl.doubtnut.com/l/_NgclBuJNfea4
https://dl.doubtnut.com/l/_1Y4YNM0WPxzC

C. kinetic energy of electron will be more than kinetic energy of

proton

D. Both will have same velocity

Answer: C

o Watch Video Solution

Section D Multiple Choice Questions Mcgs Principle Of Uncertainty

1. On the basis of the uncertainty particle ,it can be proved that ...

A. electron exist inside the nucleus.

B. electron do not exist inside the nucleus.

C. neutron exist inside the nucleus

D. protons exist inside the nucleus.


https://dl.doubtnut.com/l/_1Y4YNM0WPxzC
https://dl.doubtnut.com/l/_n9ipnsrkbl1A

Answer: B

o Watch Video Solution

2.In practice principle of uncertainty is applied

A. only for micro particles

B. only on general particles

C. only on microscopic particles

D. none of the above

Answer: A

o Watch Video Solution

3.If a proton and an electron are confined to the same region.then

uncertainty in momentum .......


https://dl.doubtnut.com/l/_n9ipnsrkbl1A
https://dl.doubtnut.com/l/_Z8baCF9FtruU
https://dl.doubtnut.com/l/_Y6IxLWDrqGX6

A. for proton is more as compared to the electron.

B. for electron is more as compared to the proton

C. same for the both particles

D. directly proportional to their masses.

Answer: C

o Watch Video Solution

4. Principle of uncertainty show......

A. a relation between momentum of particles and wave property

B. that to determine the exact value for both momentum and

position of a particle is impossible

C.that it is another statement of de-Broglie hypothesis

D. relation between velocity of matter wave and frequency.


https://dl.doubtnut.com/l/_Y6IxLWDrqGX6
https://dl.doubtnut.com/l/_zk8NIordf4JA

Answer: B

o Watch Video Solution

5. Uncertainty in position of electron is of the order of de-Broglie
wavelength By using Heisenberg's principle uncertainty in velocity

will be....

Alv

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_zk8NIordf4JA
https://dl.doubtnut.com/l/_RqRmE7oHu77y
https://dl.doubtnut.com/l/_DjTHngOoCYjI

6. Uncertainty in frequency of laser is 2000 Hz.Uncertainty in its

periodic time will be......

A5 x 1038
B.10 69
C.8x10°°9

D.10~ %9

Answer: C

o Watch Video Solution

7. The uncertainty in the position of a particle equal to the de-

Broglie wavelength uncertainty in its momentum will be

h
A —
A

2h
B. —
3\


https://dl.doubtnut.com/l/_DjTHngOoCYjI
https://dl.doubtnut.com/l/_mRtzk3iiBKWV

Answer: A

o Watch Video Solution

8. A proton and electron are lying in a box having unpenetrable

[m,.=mass

walls,the ratio of uncertainty in their velociteis are

of electron and m,,=mass of proton.]

A 2



https://dl.doubtnut.com/l/_mRtzk3iiBKWV
https://dl.doubtnut.com/l/_sC3W633gbFYq

| o Watch Video Solution

9. Uncertainty in position of a particle is 0.1587 x 10 m what
will be uncertainty in its momentum in kg ms ~1?

Adx10"%

B.6.6 x 10~ %

C.3.1x10*

D.6.6 x 102

Answer: D

o Watch Video Solution

10. Accuracy in momentum of electron moving with velocity of 50

ms ! is 0.005 %. Then accuracy in its position is.....


https://dl.doubtnut.com/l/_sC3W633gbFYq
https://dl.doubtnut.com/l/_kkdJmlLI8Ohy
https://dl.doubtnut.com/l/_s5NIDE5XOQ24

A.2.32 x 10 %m

B.46 x 10 *m

C.46 x 10 3m

D.46 x 10 %m

Answer: A

o Watch Video Solution

11. Maximum uncertainty in position of a proton is
6 x 10~ ®m .Uncertainty in measurement of its velocity will be ......

h = 6.625 x 10_34)J5,Mass of proton =1.67 x 10_27kg

A 1lmms !

B.1ms !

C.lems ™!


https://dl.doubtnut.com/l/_s5NIDE5XOQ24
https://dl.doubtnut.com/l/_wsWKnDvxxbPb

D.100ms !

Answer: B

o Watch Video Solution

12. Uncertainty of momentum of a particle is 10 *’kgms*

,minimum uncertainty in its position will be........
A.10"%m
B.10~ *m
C.10" m

D.10 ‘m

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_wsWKnDvxxbPb
https://dl.doubtnut.com/l/_DLg9WEG0PAAi
https://dl.doubtnut.com/l/_jLIImPABcHP4

13. In quantum mechanics ,a particle ...

A. can be regarded as a group of harmonic waves
B. can be regarded as a single wave of definite wavelength only
C. can be regarded as only a pair of two harmonic waves

D. is a point-like object with mass.

Answer: A

o Watch Video Solution

Section D Multiple Choice Questions Mcqgs Davisson And Germer

Experiment

1.in Davisson-Germer experiment flament of electron gun is coated


https://dl.doubtnut.com/l/_jLIImPABcHP4
https://dl.doubtnut.com/l/_zCY2u5Cw5H01

A. carbon oxide

B. barium oxide

C. berillium oxide

D. rubber

Answer: B

o Watch Video Solution

2. In davisson-Germer experiment,thermionically emitted electron

are incident on......crystal.

A. tungsetn

B. lead

C. nickel

D. berillium


https://dl.doubtnut.com/l/_zCY2u5Cw5H01
https://dl.doubtnut.com/l/_jzQ62fcaBuyV

Answer: C

o Watch Video Solution

3. In davisson-Germer experiment ,intensity of electron beam

scattered by.....

A. photometer

B. electroscope

C. detector

D. galvanometer

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_jzQ62fcaBuyV
https://dl.doubtnut.com/l/_pcdtUsTDOAkp

4. In davisson -Germer experiment ,de-Broglie wavelength of

electron is...of accelerating voltage.

A. proporational

B. inversly proportional

C. directly proportional to square root

D. inversly proportional to square root

Answer: D

o Watch Video Solution

5. In Davisson-Germer experiment ,deflection of galvanometer is......

proportional to intensity of electron beam entering to collector.

A. directly

B. inversly


https://dl.doubtnut.com/l/_tSmWi6O4Rswk
https://dl.doubtnut.com/l/_9lLScJ2ZUPdZ

C. directly proportional to square

D. inversly proportional to square root

Answer: A

o Watch Video Solution

6. Wavelength of electron obtained in Davisson-Germer experiment

is..

A.0.165 nm

B.0.167 nm

C.0.165 A

D.0.167 A

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_9lLScJ2ZUPdZ
https://dl.doubtnut.com/l/_zIo0UYSzj57E

7.1n electron microscope......property of electron is used.

A. particle

B. wave

C. particle and wave both

D. none of the above

Answer: B

o Watch Video Solution

8. Monochromatic light of frequency 6.0 x 10* Hz is produced by a
laser.The power emitted is 2.0 x 103 W. (a)What is the energy of a
photon in the light beam?(b)How many photons per second.on an

average ,are emitted by the source?


https://dl.doubtnut.com/l/_zIo0UYSzj57E
https://dl.doubtnut.com/l/_rJWCA6LtbwhB
https://dl.doubtnut.com/l/_HTSFD7n27u7X

A.3.98 x 10 10g

B.3.98 x 10~ °J

C.3.98 x 108

D.3.98 x 10%8J

Answer: B

° Watch Video Solution

9. Monochromatic light of frequency 6.0 x 10* Hz is produced by a
laser.The power emitted is 2.0 x 1073 w. (a)What is the energy of a
photon in the light beam?(b)How many photons per second.on an
average ,are emitted by the source?

A 6 x 10"

B.5 x 10'°

C.1.99 x 106


https://dl.doubtnut.com/l/_HTSFD7n27u7X
https://dl.doubtnut.com/l/_ID6gRulhLQYE

D.5 x 10'

Answer: B

o Watch Video Solution

10. The work function of caesium is 214 eV.Find (a) the threshold
frequency for caesium,and (b)The wavelength of the incident light if

the photocurrent is brought to zero by stopping potential of 0.60

V.
A vy = 4.54 x 10" Hz, A = 454nm
B.vg = 5.16 x 10" Hz, A = 516nm
C.vp = 5.16 x 101*Hz, A = 454nm
D.V5.16 x 10 Hz, A = 414nm
Answer: C

[ - |


https://dl.doubtnut.com/l/_ID6gRulhLQYE
https://dl.doubtnut.com/l/_668f3qX9igh5

| ¥ Watch Video Solution

11. What is the de-Broglie wavelength associated with (a) an electrin
moving with a speed of 5.4 X 106m/s and (b) a ball of mass 150 g
travelling at 30.0 m/s?

A.0135A

B. 1.35A

C.0.0135A

D. 4.92A

Answer: B

o Watch Video Solution

12. What is the de-Broglie wavelength associated with (a) an

electrin moving with a speed of 5.4 x 10°m /s and (b) a ball of


https://dl.doubtnut.com/l/_668f3qX9igh5
https://dl.doubtnut.com/l/_yoGxxttNB5TM
https://dl.doubtnut.com/l/_ZUhBlRJanexB

mass 150 g travelling at 30.0 m/s?

A. 147 nm

B.1.47 A

C.1.47 x 10~ **m

D.1.47 x 10~ %m

Answer: C

° Watch Video Solution

13. A particle is moving three times as Fast as an electron .The ratio
of the de-Broglie wavelength of the particle to that of the electron
is 1.813 x 10~ . Calculate the particle's mass and indentify the

particle.

A.1.675 x 10~ *"kg,electron


https://dl.doubtnut.com/l/_ZUhBlRJanexB
https://dl.doubtnut.com/l/_9u2UXVyeCFR5

B.1.675 x 10~ 2"kg proton
C.1.675 x 10~ *"kg, deuteron

D.1.675 x 10*"kg,position

Answer: B

o Watch Video Solution

14. What is the de-Broglie wavelength associated with an

electron,accelerated through a potential difference of 100 volts?

A.0.01227 nm

B.0.1227 nm

C.1.227 nm

D.12.27 nm

Answer: B


https://dl.doubtnut.com/l/_9u2UXVyeCFR5
https://dl.doubtnut.com/l/_t8zsNxsejNm1

o Watch Video Solution

15. Find the

(a)Maximm frequency,and

(b)Minimum wavelength of X-rays produced by 30 kV electrons.
AV = 7.24 x 1018 Hz, A\ i,y = 0.414nm
B. Uy = 7.24 X 1018 Hz, Ay = 0.414A

C.VUmax = 4.14 x 10®¥ Hz, Ay, = 0.724nm

D. Viax = 7.24 x 1018 Hz, \ ,;,u = 0.0414nm

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_t8zsNxsejNm1
https://dl.doubtnut.com/l/_slLK9iJDWisD

16. The photoelectric cutoff voltage in a certain expertiment is 1.5

V.What is the maximum kinetic energy of photoelectrons emitted?

A 15eV

B.1.5]

C.2.4x 10 19

D.24 eV

Answer: C

o Watch Video Solution

17. In an experiment on photoelectric effect.the slope of the cutoff
voltage versus frequency incident light is found to be 4.12 x 10~ *°

V sec calculate the value of Planck's constant.

A 6.625 x 10 %*Js


https://dl.doubtnut.com/l/_JA9XmbJWxlH3
https://dl.doubtnut.com/l/_jhLWrukzWBTa

B.6.63 x 10 %4Js

C.6.592 x 10 % Js

D.6.692 x 10 3*Js

Answer: C

o Watch Video Solution

18. Light of frequency 7.21 x 10 Hz is incident on a metal surface
.Electrons with a maximum speed of 6.0 x 1O5m/s are ejected
from the surface What is the threshold frequency for
photoemission of electrons?

A 2.47 x 10" Hz2

B.9.68 x 10" Hz

C.2.27 x 10" H2

D.4.74 x 10" Hz


https://dl.doubtnut.com/l/_jhLWrukzWBTa
https://dl.doubtnut.com/l/_B6zmEblqLUnx

Answer: D

o Watch Video Solution

19. What is the
(aQ)Momentum
(b)speed ,and
(c )de-Broglie wavelength of an electron with kinetic energy of 120
eV.
A 1121 x 10~ Pm
B.1121 x 10~ 2m

C.0.1121 x 10 'm

D.0.1121 x 10~ 'm

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_B6zmEblqLUnx
https://dl.doubtnut.com/l/_WQSBYn3Yq8DT

20. An electron and a photon each have a wavelength of 1.00 nm.
Find
(a) their momentum,
(b) the energy of the photon and
(c) the kinetic energy of electron.
A. 1.243 keV
B.2.41 x 10~ YeV

C.1.57eV

D. 1.51 keV

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_WQSBYn3Yq8DT
https://dl.doubtnut.com/l/_m8ooD0HW2F6g

21. Find the de-Broglie wavelength of a neutron ,in thermal

3
equilibrium with matter,having an average kinetic energy of <5>
KT at 300 K.

A.0.146 nm
B.0.461 nm
C. 0416 nm

D.0.164 nm

Answer: A

o Watch Video Solution

22. (a) An X-ray tube produces a continuous spectrum of radiation
with its short wavelength end at 0.45A. What is the maximum

energy of a photon in the radiation?


https://dl.doubtnut.com/l/_C45N1Ge4WW8f
https://dl.doubtnut.com/l/_kRaB01nYpGHW

(b) From your answer to (a), guess what order of accelerating

voltage (for electrons) is required in such a tube ?

A 276 eV

B. 27.6 keV

C. 276 MeV

D. 27.6 meV

Answer: B

o Watch Video Solution

23. Estimating the following two numbers should be interesting.
The first number will tell you why radio engineers do not need to
worry much about photons! The second number tells you why our
eye can never ‘count photons’, even in barely detectable light.

(a) The number of photons emitted per second by a Medium wave


https://dl.doubtnut.com/l/_kRaB01nYpGHW
https://dl.doubtnut.com/l/_TV8ABO7uRJW1

transmitter of 10 kW power, emitting radiowaves of wavelength 500
m.

(b) The number of photons entering the pupil of our eye per
second corresponding to the minimum intensity of white light that
we humans can perceive (~10_10Wm_2). Take the area of the
pupil to be about 0.4 cm2 , and the average frequency of white

light to be about 6 x 10" Hz

A 2.51 x 10%!
B. 2.51 x 10°2
C.2.51 x 10*°

D.2.51 x 10*

Answer: A

o Watch Video Solution

Section D Mcq Based On Textual Illustrations And Exercise



https://dl.doubtnut.com/l/_TV8ABO7uRJW1

1. An electric bulb of 100 W converts 3% of electrical energy into
light energy.f the wavelength of light emitted is 6625 Athe number
of photons emitted in 1s is....
(h = 6.625 x 107 *")JS

A. 10"

B. 10"

c.10*

D. 10"

Answer: B

o Watch Video Solution

Section D Mcgs Asked In Competitve Exams



https://dl.doubtnut.com/l/_InUfSc2Y9mYB

1. Work function of sodium and copper is 23 eV and 4.5 eV

respectively.Ratio of their threshold wavelength will be.....

Al:2

B.2:1

C.4:1

D.1:4

Answer: B

o Watch Video Solution

2. When frequencies f; and f5 are incident on two indentical photo
sensitive surfaes ,maximum velocities of photo-electrons of mass m

are v; and vy hence......

2h
A vl —v3 = H(fl — f2)


https://dl.doubtnut.com/l/_Fs83beN9fiTz
https://dl.doubtnut.com/l/_AMb7t9hjl1qL

B.v1 + vy = [%(ﬁ + f2)]

2h
C.v% —l—vg = E(fl + f2)

D.vy —vg = [%(fl + f2)] 2

Answer: A

° Watch Video Solution

3. Radiation of energy E is incident on complete reflecting

surface.Momentum imparted to surface will be......

Answer: B


https://dl.doubtnut.com/l/_AMb7t9hjl1qL
https://dl.doubtnut.com/l/_UUZE7zdb4fTW

o Watch Video Solution

4. According to Einstein's photoelectric equation graph of kinetic

energy of emitted photo electrons from metal versus frequency of

incident radiation is linear .Its slope......

A. depends on type of metal used

B. depends on intensity of radiation

C. depends on both metal used and intensity of radiation

D. is same for all metals and free from intensity of radiation.

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_UUZE7zdb4fTW
https://dl.doubtnut.com/l/_fqCuK2zaCDVy

5. A photocell is placed at 1 m distance from light source when
, : 1 :
distance is changed to 7m no.of photoelectron emitted from
cathode will come
A. become 2 times
B. decreases by factor of 2

C. becomes 4 times

D. decreases by factor of 4

Answer: C

o Watch Video Solution

6. If speed of electron emitted becomes double change in

wavelength will be ......

A
A.increased by B


https://dl.doubtnut.com/l/_V0G9oOPs7EBP
https://dl.doubtnut.com/l/_UYP3RK0otG6F

B. decrease by %
C.increased by 2\

D. decreased by 2\

Answer: B

o Watch Video Solution

7. Keeping voltage on anode of photocell,wavelength of light is
changed periodically.How does current of photocell | and A change

out of the following graphs ?

- —


https://dl.doubtnut.com/l/_UYP3RK0otG6F
https://dl.doubtnut.com/l/_ts5oKVmwse87

Answer: C

o Watch Video Solution

8. Energy corresponding to threshold frequency of metal is 6.2

eV.For given radiation stopping potential is 5 V then incident

radiation will be in ..region.

A. X-ray

B. ultraviolet


https://dl.doubtnut.com/l/_ts5oKVmwse87
https://dl.doubtnut.com/l/_Jp81EJb95o4u

C.infrared

D. visible

Answer: B

o Watch Video Solution

9. When metal surface is incident with photon after how much time

photoelectron are emitted?

A 10718

B.10 %S

c.10° g

D.10" 168

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_Jp81EJb95o4u
https://dl.doubtnut.com/l/_zhUG5vI3euBu

10. Momentum of photon with frequency f will be ...(where c is

velocity of light)

Answer: D

° Watch Video Solution

11. In experiment of photoelectric effect width of slit is equal to de-
Broglie wavelength.Beam of light is incident normal to plane and by

using detector D it is detected.Which of the following best


https://dl.doubtnut.com/l/_zhUG5vI3euBu
https://dl.doubtnut.com/l/_NfAqooMB6rFu
https://dl.doubtnut.com/l/_tBo8GTngkUvf

represent number of electron (N) and position of detector (y)?

-
B
—_—

E—— Screen
— i---.-a----w-—----_‘r:n

— D—
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-


https://dl.doubtnut.com/l/_tBo8GTngkUvf

Answer: D

o Watch Video Solution

12. When radiation of 400 nm wavelength Is incident on photocell

.emitter produces photoelectron with maximum kinetic energy of

1.68 eV work function of emitter will be.......... [hc=1240 eVnm]

A.3.09 eV

B.142 eV

C.1.57eV

D.1.68V


https://dl.doubtnut.com/l/_tBo8GTngkUvf
https://dl.doubtnut.com/l/_ThPJ1sXEMZkZ

Answer: B

o Watch Video Solution

13. From source of power 4 kW,radiation emitted are such that
photon are emitted at rate of 10%° photon/sec.This radiation will be

in ....region of electromagnetic waves...
[Jh = 6.6 x 10 34Js

A. gamma rays

B. X-rays

C. ultraviolet rays

D. microwaves

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_ThPJ1sXEMZkZ
https://dl.doubtnut.com/l/_gMrpE3W4xUF1

14. A nucleus of mass M is initially at rest.It absorb neutron having
my rest mass compound nucleus divided in two nucleus of m; and
5 mq.If wavelength of nucleus with mass m; is Athen wavelength

of other nucleus will be.....

A. 25\

Answer: D

° Watch Video Solution

15. The radiation corresponding to 3 — 2 transition of hydrogen

atom falls on a metal surface to produce photoelectrons.These


https://dl.doubtnut.com/l/_knLyO0YsU0jA
https://dl.doubtnut.com/l/_99pezdmJCoy7

electrons are made to enter a magnetic field of 3 x 10 *TIf the
radius of the largest circular path followed by these electrons is
10.0 mm the work function of the metal is close to:

A.08 eV

B.1.6 eV

C.1.8eV

D.11eV

Answer: D

o Watch Video Solution

16. Radiation of wavelength A is incident on a photocell.The fastest
emitted electron has
speed v.if wavelength is changed to -

the speed of the fastest emitted electron will be


https://dl.doubtnut.com/l/_99pezdmJCoy7
https://dl.doubtnut.com/l/_loHKObV2D7ka
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Answer: A

° Watch Video Solution

17. A metal plate of area 1 x 10~ *m? is illuminated by a radiation
16 mW /m?The work function of the metal is 5eV.The energy of
the incident photons is 10 eV and only 10% of it produces photo-
electrons .The number of emitted photoelectrons per second and

their maximum energy respectively will be

A. 10" and 5 ev


https://dl.doubtnut.com/l/_loHKObV2D7ka
https://dl.doubtnut.com/l/_x0NKkQzbRrKh

B.10'2 and 4 eV

C.10" and 5 eV

D. 10" and 10 eV

Answer: C

o Watch Video Solution

18. A beam of electromagnetic radiation intensity
6.4 X 10_5W/cm2 is comprised of wavelength ,A=310 nm.It falls
normally on metal (work function 2 eV) of surface are lem?2if one in
10% photons ejects an electron ttotal number of electrons ejected in

1sis 10”x [hc=1240 eV-nm ,1 eV=1.6 X 10_19J],the value of x is....

A 14

B.12


https://dl.doubtnut.com/l/_x0NKkQzbRrKh
https://dl.doubtnut.com/l/_kEGTUGOceOXg

D.10

Answer: C

o Watch Video Solution

19. An electron (of mass m) and a photon have the same energy E in
the range of few eV.The ratio of the de-Broglie wavelength
associated with the electron and the wavelength of the photon is

(c=speed of light in vaccum)

L1 E\:
“c\2m
1

Answer: A



https://dl.doubtnut.com/l/_kEGTUGOceOXg
https://dl.doubtnut.com/l/_3kNbtatuycFI

| o Watch Video Solution

20. Two photons of energy 4 eV and 4.5 eV are incident on two
metals A and B respectively.The maximum kinetic energy for an
ejected electron is T’y for A and T = Ty — 1.5eV for the metal
B.The relation between the de-Broglie wavelengths of the ejected
electron of Aand B are Ap = 2\p .The work function of the metal B
is

A.15eV

B.3 eV

C.4eV

D.4.5eV

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_3kNbtatuycFI
https://dl.doubtnut.com/l/_4BopQrRtC3Ga

21. When electron with mass m is accelerated with volt V associated
de-Broglie wavelength is A .When proton with mass M is

accelerated with same voltage associated de-Broglie wavelength

will be.........
m
A. —
M31)
B.A(%)
m
m
C.)\ M
W
m
Answer: C

° Watch Video Solution

22. For wave concerned with proton ,de-Broglie wavelength

changes by 0.25 %.If its momentum changes by py, initial


https://dl.doubtnut.com/l/_npIjBuLjL940
https://dl.doubtnut.com/l/_noIoxBGfLTYw

momentum

A. 100]7()

Do
B. ——
400

Do
D. ——
100

Answer: C

° Watch Video Solution

23. Photocell is kept at distance of 1 m from the source and incident

radiation .Now distance from source is changed to 2m,then....

1
A. no. of photoelectron emitted are 1 times intital value.

1
B. energy of electron emitted is 7 times intitial energy

C. no. of electron emitted is half of intital electron emitted.


https://dl.doubtnut.com/l/_noIoxBGfLTYw
https://dl.doubtnut.com/l/_Li998mvlcdCX

D. Energy of electron emitted is half of initial energy

Answer: A

o Watch Video Solution

24. Work function of photo sensitive is hfy If surface is incident
with photon of 2hf, energythen maximum speed of electron
emitted is 4 x 10 m/s If energy of photon incident is changed to
5h fy then maximum speed of photoelectron will be.....
A.2x10'm/s
B.2 x 10%m /s

C.8 x 10%m /s

D.8 x 10°m /s

Answer: C

[ e |


https://dl.doubtnut.com/l/_Li998mvlcdCX
https://dl.doubtnut.com/l/_PVdYakT9ERQS

| ¥ Watch Video Solution

25. Work function of metal a,b and c are 1.92 eV 2.0 eV and 5 eV
respectively .According to Einstein's equation radiation 4100 A will
produce electron emission which metal or metals?

A. None of these

B.Only A

C. Only (A) and (B)

D. All (A),(B),(C)

Answer: C

o Watch Video Solution

26. Work function of aluminium plate is ¢ when radiation of hf

energy is incident on metal surface photoelectron of kinetic energy


https://dl.doubtnut.com/l/_PVdYakT9ERQS
https://dl.doubtnut.com/l/_Lmm2i3W6PBYX
https://dl.doubtnut.com/l/_MS8b3OtET4MJ

K is emitted .Now if frequency of radiation is made doublekinetic

energy of photoelectron will become.....

A. 2K

B.K

C. K=hf

D.K + E,

Answer: C

° Watch Video Solution

27. lonization in discharge tube us due to collision of ......gas filled

in tube.

A. electron and neutral atom/molecules

B. photon and neutral atom/molecules


https://dl.doubtnut.com/l/_MS8b3OtET4MJ
https://dl.doubtnut.com/l/_0XMko6oinsTS

C. neutral atom/molecules of gas

D. positive and neutral atom/molecules

Answer: A

o Watch Video Solution

28. Photoelectric effect in photocell convert....

A. charge in intensity of light into change in photo current

B. change in intensity of light into change in work function of

cathode of tube

C.change in frequency of light into change in current

D. change in frequency of light into change in voltage

Answer: A

| o Watch Video Solution


https://dl.doubtnut.com/l/_0XMko6oinsTS
https://dl.doubtnut.com/l/_gNMwiPLJeTCY

29. Momentum of photon having 1 MeV energy is

AT x 10

B. 1022

C.5x 1022

D.0.33 x 10°

Answer: C

° Watch Video Solution

30. A laser emit monochromatic light of 6.0 x 10'*Hz frequency
and produce power of 2 x 10°% W.No of photon produced per

second will be.....


https://dl.doubtnut.com/l/_gNMwiPLJeTCY
https://dl.doubtnut.com/l/_BRdQimmJ8jkh
https://dl.doubtnut.com/l/_OpHHJSUZDTwC

A.5 x 10'

B.5 x 10'7

C.5 x 10

D.5 x 10%

Answer: D

o Watch Video Solution

31. A light source emit monochromatic light of 5000 A wavelength
and produce 5 W power .When it is displaced by 0.5 m from photo
sensitive surface photoelectron are emitted,when distance
increased by 0.5, no.of photoelectron liberated will become ...

A.8

B.16

C.2


https://dl.doubtnut.com/l/_OpHHJSUZDTwC
https://dl.doubtnut.com/l/_gn1W1CdsKKWO

D.4

Answer: D

o Watch Video Solution

32. Energy corresponding to threshold frequency of metal is 6.2

eV.For given radiation stopping potential is 5 V then incident

radiation will be in ..region.

A. ultraviolet

B. visible region

C.infrared region

D. X-rays region

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_gn1W1CdsKKWO
https://dl.doubtnut.com/l/_sWr11mKGfO00

33. Colour in discharge tube filled with gas at low pressure is due to

A. electron in excited state in atom

B. collision between atoms of gas

C. collision between charged particles emitted from cathode

and gas atom.

D. collision between electrons of atoms.

Answer: A

° Watch Video Solution

34. Find velocity of particle with 1 mg mass and having same

wavelength that of electron moving with speed of 3 x 10° m/s.


https://dl.doubtnut.com/l/_sWr11mKGfO00
https://dl.doubtnut.com/l/_j8xHG20iecpO
https://dl.doubtnut.com/l/_xqx9EDXEg9wa

Mass of electron 9.1 x 10! kg

A2.7x10 Bms!
B.9 x 10 2ms !
C.3x 10 3ms!

D.2.7 x 10 #ms !

Answer: D

° Watch Video Solution

35. No . Of photoelectron emited by light with frequency f is

proportional to ...[Here frequency f > threshold frequency f]

A. thereshold frequency

B. intensity of light

C. frequency of light


https://dl.doubtnut.com/l/_xqx9EDXEg9wa
https://dl.doubtnut.com/l/_RirytO3krZ39

D.f— fo

Answer: B

o Watch Video Solution

36. helium-Neon laser emit monochromatic light of 667 nm abd
produce power of 9 kW.number of photon reaching to target every
second will be.........

A.3 x 10'

B.9 x 10

C.3 x 10*

D.3 x 10"

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_RirytO3krZ39
https://dl.doubtnut.com/l/_8S9TzwSs8aj7

37.In given region electric and magnetic field are prpendicular to
each other.Electron moving in this region do not get

deflected,charge on cathode will be

[V=potential between anode and cathode]

B2
2V E?
2V B?

E2
2V E?

B2

A.

2V B?

Answer: D

o Watch Video Solution

38. A source S; produces 10'° photon every second having

wavelength of 5000A .Another source S, produce 1.02 x 10%


https://dl.doubtnut.com/l/_8S9TzwSs8aj7
https://dl.doubtnut.com/l/_X8BjlfxL12CY
https://dl.doubtnut.com/l/_Lub5F4n9mX01

photon every second with wavelength 5100 A product [Power of S;]
x [Power of Ss]=....
A.1.00
B.1.02
C.1.04

D.0.98

Answer: A

° Watch Video Solution

39. Ultraviolet light of 200 nm wavelength is incident on nickel
surface having work function of 5.01 eV.Potential difference of ...
Volt should be applied to stop electron emitted with maximum

speed.

A24V


https://dl.doubtnut.com/l/_Lub5F4n9mX01
https://dl.doubtnut.com/l/_lRvGRbWZfkfs

B.—1.2V

C.—24V

D. 1.2V

Answer: D

o Watch Video Solution

40. In Davisson-Germer experiment in order to increase velocity of

electron emitted from electron gun......

A. potential ddifference between anode and filament should be

increased

B. filament current should be increased

C. filament current should be decreased


https://dl.doubtnut.com/l/_lRvGRbWZfkfs
https://dl.doubtnut.com/l/_k26Q5D0Ou7oF

D. potential difference between filament and anode should be

decreased

Answer: A

o Watch Video Solution

41. In electron microscope 25 kV voltage is used to accelerate

electron By changing voltage to 100 kV de-Broglie wavelength

becomes..

A.increases by two times

B. decrease by two times

C. decreases by four times

D. increase by 4 times

Answer: B



https://dl.doubtnut.com/l/_k26Q5D0Ou7oF
https://dl.doubtnut.com/l/_rZLnWGXQWfAZ

| o Watch Video Solution

42.The threshold frequency for a certain metal is 3.3 X 101 HzIf
light of frequency 8.2 x 10'Hz is incident on the metal predict the
cutoff voltage for the photoelectric emission.

A2V

B.3V

C.5V

D.1V

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_rZLnWGXQWfAZ
https://dl.doubtnut.com/l/_Zz9kRfQuVLfB

43. For photoelectric emission from certain metal the cutoff
fequency is vlIf radiation of frequency 2 v impinges on the metal

plate,the maximum possible velocity of the emitted electron will be

(m is the electron's mass),

o>
<

o
3|§§

o N
DN

[\)]
TEEIE

Answer: C

o Watch Video Solution

44. The wavelength A, of an electron and Ap of a photon of same

energy E are related by:


https://dl.doubtnut.com/l/_ZVGFFPSK9DMk
https://dl.doubtnut.com/l/_uUx0xConhsPp

B. )\, o< A,

C.Ap X /A
1

D. A, Xx ——

Answer: A

o Watch Video Solution

45. When the energy of the incident radiation is increased by 20%

;the kinetic a metal surface increased from 0.5 eV to 0.8 eV.The work

function of the metal is .....

A.0.65 eV

B.1.0 eV

C.13 eV


https://dl.doubtnut.com/l/_uUx0xConhsPp
https://dl.doubtnut.com/l/_wA7Kf14Rl9z9

D.15eV

Answer: B

o Watch Video Solution

46. A certain metallic surface is illuminated with monochromatic
light of wavelength A.-The stopping potentail for photelectric
current for this light is 3V,,.If the same surface is illuminated with
light of wavelength 2\the stopping potential is V,.The threshold

wavelength for this surface for photoelectric effect is

A 4\

o> >

D. 6\


https://dl.doubtnut.com/l/_wA7Kf14Rl9z9
https://dl.doubtnut.com/l/_wBUpsyifiXVx

Answer: A

o Watch Video Solution

47. Light of wavelength 500 nm is incident on a metal with work
functin 2.28 eV.The de-Broglie wavelength of the emitted electron is
:[h = 6.6 x 107 *** and ¢ = 3 x 10°m /5]

A <28x10 2m

B. <2.8x 10 "m

C. <28x10 'm

D. >28x 10 ?m

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_wBUpsyifiXVx
https://dl.doubtnut.com/l/_pRA3LfAWOtgn
https://dl.doubtnut.com/l/_K7TobmNDI0pi

48. A photoelectric surface is illuminated successively by
L A :
monochromatic light of wavelength A and g.lf the maximum
kinetic energy of the emitted photoelectrons in the second case is
3 times in the first case,the work function of the surface of the

material is: (h=Plank's constant ,c=speed of light)

hc
"3x
hc
2X
hc
BY

2he
A

Answer: B

o Watch Video Solution

49, When a metallic surface is illuminated with radiation of

wavelength Athe stopping potential is V.If the same surface is


https://dl.doubtnut.com/l/_K7TobmNDI0pi
https://dl.doubtnut.com/l/_EqoujanmgE2B

illuminated with radiation of wavelength 2\ the metallic surface is

A5\

C.3\

D. 4\

Answer: C

° Watch Video Solution

50. An electron of mass m and a photon have same energy E.The
ratio of de-Broglie wavelengths associated with them is (C being
velocity of light0)

Here C is speed of light

A E%
"\ 2m


https://dl.doubtnut.com/l/_EqoujanmgE2B
https://dl.doubtnut.com/l/_FqsemjHDTHry

N
Ql
Y
[\
3
N——— —
N =

Answer: D

o Watch Video Solution

51. When cathode C of photocell is incident with photon of 5 eV
energy ,maximum KE of electron emitted is 2 eV.For which value of
stopping potential on anode (A) photo incident with energy of 6
eV,number of electron reaching to anode will become zero?

A -1V

B. -3V

C.+3V


https://dl.doubtnut.com/l/_FqsemjHDTHry
https://dl.doubtnut.com/l/_AMwxrG2ACcvQ

D. +4V

Answer: B

o Watch Video Solution

52. If the mass of neutron is 1.7 x 10~ %" kg , then the de-Broglie
wavelength of neutron of energy 3 eV Is........ (h = 6.6 x 10_34JS)
A14x 10 '"m
B.1.6 x 10~ ''m
C.1.65 x 10~ ''m

D.1.4 x 10" Om

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_AMwxrG2ACcvQ
https://dl.doubtnut.com/l/_GnxjmzLFEX14
https://dl.doubtnut.com/l/_6hQwlsMQWOv0

53.1n an experiment on photoelectric effect the stopping potentail
was measured to be V; and V; with incident light of wavelength A
A
and 5 respectively.The relation between V; and V5 is....
AV, > 21
B.Vo, <V
CV, < Vy <2V

D.V, = 2V,

Answer: A

° Watch Video Solution

54. For given metal plate threshold frequency is V;;. When radiation
of 2Vy is incident on metal surface ,maximum velocity of

photoelectron emitted is V; when frequency of incident radiation is


https://dl.doubtnut.com/l/_6hQwlsMQWOv0
https://dl.doubtnut.com/l/_gqiQxhgbn3bY

charged to 5V ,maximum velocity of photoelectron emitted is v,

.Ration of v; and vy is .....

A2:1

B.1:2

C.4:1

D.1:4

Answer: B

° Watch Video Solution

— a
55. Electron of mass m and intial velocity V' = vt
. % o]
(Vo > 0) enter electric field E = — Eyi(Ey) constant at t=0
initial de-Broglie wavelength of electron is Ay then at time t=t its

de-Broglie wavelength will be.....

A. g


https://dl.doubtnut.com/l/_gqiQxhgbn3bY
https://dl.doubtnut.com/l/_fKqAV4wNq9Zz

N
eEO
(1+ o )

C. Aot
D. (1 4 £Eo t)
mVj

Answer: B

B.

o Watch Video Solution

56. An electron is accelerated through a potential difference of
10,000 V.lts de-Broglie wavelength is ,(nearly)(me =9 x 10_31kg)
A 122 m
B.12.2 x 10~ Bm
C.12.2 x 10 ?m

D.12.2 x 10~ %m


https://dl.doubtnut.com/l/_fKqAV4wNq9Zz
https://dl.doubtnut.com/l/_w6dsjUdT41yP

Answer: C

o Watch Video Solution

Section D Mcgs Asked In Cbse Pmt Aipmt Neet

1. Work function of metal in photoelectric effect is 3.5 eV for -1.2 V

potential photoelectric current become zero,Hence.......

A. energy of incident photon is 4.7 eV

B. energy of incident photon is 2.3 eV

C. when photon of high frequency are used then photoelectric

current will be produced .

D. when energy of photon is 2.3 eV then photoelectric current is

maximum


https://dl.doubtnut.com/l/_w6dsjUdT41yP
https://dl.doubtnut.com/l/_F5zsb0mhrqlb

Answer: A

o Watch Video Solution

Section D Mcgs Asked In Aiims

1. Which phenomena shows both particle and wave nature of

electromagnetic waves and electron?

A. Electron reflected from metal surface

B. Diffraction and reflection from metal plate

C. Scattering and diffraction of light.

D. Photoelectric and electromicroscope

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_F5zsb0mhrqlb
https://dl.doubtnut.com/l/_LaEkwobc95s6

2. Graph shows relation between intensity (l),wavelength for X-rays
emitted from collidge tube if minimum wavelength is A, and

wavelength of K o line is Ag.By increasing accelerating voltage

¥

A. Ak — A, increase

B. \x — A, decrease

C. Ak increase

D. Ak decrease


https://dl.doubtnut.com/l/_SbIRpDfQIA1m

Answer: A

o Watch Video Solution

3. Acceleration of electron charge e and mass m moving electric

field E will be......

Answer: C

o Watch Video Solution

4. Speed of electron with wavelength 10 1% m will be.......


https://dl.doubtnut.com/l/_SbIRpDfQIA1m
https://dl.doubtnut.com/l/_n0iilp2y1ZJ3
https://dl.doubtnut.com/l/_ICmEWk9GwKfs

A 7.25 x 105ms !
B.6.26 x 10%ms !
C.5.25 x 10%ms !

D.4.24 % 106ms "

Answer: A

o Watch Video Solution

5. Wavelength of particle
2 x 10 Bkgms ! will be .....
A.3.3 x 10 5m
B.3.3 x 10°m
C.3.3x 107 *m

D.130m

moving

with

momentum


https://dl.doubtnut.com/l/_ICmEWk9GwKfs
https://dl.doubtnut.com/l/_y1RO1L82BSrg

Answer: A

o Watch Video Solution

6. If we want to observe inside atom.Assume diameter of atom 100
pm That means we can determine region of about 10 pm.For this
electron microscope is used. Minimum required energy of electron
should be. ...

A. 15 keV

B. 15 keV

C. 150 keV

D. 1.5 MeV

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_y1RO1L82BSrg
https://dl.doubtnut.com/l/_cyQl2FNtZz7j

7. In photoelectric effect,for emission of electron metal surface

,incident light should have.....

A. minimum wavelength

B. minimum frequency

C. minimum amplitude

D. minimum angle of incidence.

Answer: B

o Watch Video Solution

8. In photoelectric effect for emission of electron incident light

should have minimum ......

A. wavelength

B. frequency


https://dl.doubtnut.com/l/_mreAC2UWxm24
https://dl.doubtnut.com/l/_8hNBH3uieGhH

C. amplitude

D. angle of incidence

Answer: B

o Watch Video Solution

9. If momentum of alphabeta and gamma waves is equal then

which out of these will have maximum wavelength?

A. Alpha rays

B. Beta rays

C. Gamma rays

D. None of three ,all have same wavelength

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_8hNBH3uieGhH
https://dl.doubtnut.com/l/_2n9cybnZflRd

10. Calculate energy of photon having 6840 A wavelength (hc=12400
eVA)

A.1.81eV

B.3.6 eV

C. —13.6eV

D.121eV

Answer: A

o Watch Video Solution

11. Relation between de-Broglie wavelength and absolute temp.is

given by ......

ANxT


https://dl.doubtnut.com/l/_2n9cybnZflRd
https://dl.doubtnut.com/l/_4ZkT4Lni16Ik
https://dl.doubtnut.com/l/_EZ3wlGNdhn18

D)\OCTQ

Answer: C

o Watch Video Solution

12. If kinetic energy of particle is made 16 times,percentage change
in its de-Broglie wavelength will be.......

A. 25

B. 50

C.60

D.75

Answer: D


https://dl.doubtnut.com/l/_EZ3wlGNdhn18
https://dl.doubtnut.com/l/_7RxKTCDixV04

o Watch Video Solution

13. If K; and K5 are maximum K.E. photoelectron emitted when
lights wavelength A; and A, respectively incident a metallic surface

Af )\1 = 3/\2,then .....

K>

AKy, > —
2773

K>

B.K, < —

2> 73

C. K1 = 2K2

D. Ky, = 2K,

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_7RxKTCDixV04
https://dl.doubtnut.com/l/_t2mDeJW74iPf

14. When kinetic energy of proton is equal to energy of photon
then ratio of de-Broglie wavelength of proton and photon is

proportional to ...

Answer: C

o Watch Video Solution

15. A:Relation between energy of photon (E ) and momentum (P) is

E
pP==
C

R:Photon behaves as particle.


https://dl.doubtnut.com/l/_jeNp5PFghCCV
https://dl.doubtnut.com/l/_rgqV2x6O3o8p

A. Both assertion and reason are true and the reason is correct

explanation of the assertion.

B. Both assertion and reason are true but reason is not correct

explanation of the assertion

C. Assertion is true but the reason is false

D. Both assertion and reason are false.

Answer: A

o Watch Video Solution

16. A:\When monochromatic beam of light is incident on metal
surface it is dispersed in form of kinetic energy.

R:Work function of metal depend on depth of metal.


https://dl.doubtnut.com/l/_rgqV2x6O3o8p
https://dl.doubtnut.com/l/_IESUZyTvKFt5

A. Both assertion and reason are true and the reason is correct

explanation of the assertion.

B. Both assertion and reason are true but reason is not correct

explanation of the assertion

C. Assertion is true but the reason is false

D. Both assertion and reason are false.

Answer: C

o Watch Video Solution

17. A:Value of stopping potential depend on frequency of incident
light and independent of intensity of light.
R:Maximum kinetic energy of photoelectron is proportional to

stopping potential .


https://dl.doubtnut.com/l/_IESUZyTvKFt5
https://dl.doubtnut.com/l/_JBypuNgnZmoY

A. Both assertion and reason are true and the reason is correct

explanation of the assertion.

B. Both assertion and reason are true but reason is not correct

explanation of the assertion

C. Assertion is true but the reason is false

D. Both assertion and reason are false.

Answer: B

o Watch Video Solution

18. A:Photon do not have mass then also it possess momentum.
R:Momentum of photon is due to energy and energy is equivalent

to mass.


https://dl.doubtnut.com/l/_JBypuNgnZmoY
https://dl.doubtnut.com/l/_vRRpBluJoOZ8

A. Both assertion and reason are true and the reason is correct

explanation of the assertion.

B. Both assertion and reason are true but reason is not correct

explanation of the assertion

C. Assertion is true but the reason is false

D. Both assertion and reason are false.

Answer: A

o Watch Video Solution

19. A:For microscope particles or sub microscopic particles
wavelength of de-Broglie is important.
R:If velocity is constant then de-Broglie wavelength is inversely

proportional to mass of particle.


https://dl.doubtnut.com/l/_vRRpBluJoOZ8
https://dl.doubtnut.com/l/_kDUKxAgGUIbq

A. Both assertion and reason are true and the reason is correct

explanation of the assertion.

B. Both assertion and reason are true but reason is not correct

explanation of the assertion

C. Assertion is true but the reason is false

D. Both assertion and reason are false.

Answer: A

° Watch Video Solution

20. Work function of material is 4.0 eV. Maximum wavelength by

which photoelectric emission can be obtained is ...

A.540 nm

B.400 nm


https://dl.doubtnut.com/l/_kDUKxAgGUIbq
https://dl.doubtnut.com/l/_ONSmgRdFDF4A

C.310 nm

D.220 nm

Answer: C

o Watch Video Solution

21. A proton accelerated by potential difference 100 V have de-
Broglie wavelength of A
a-particle is accelerated by same potential different.lts de-Broglie

wavelength will be ......

A. 2/2)¢

Ao



https://dl.doubtnut.com/l/_ONSmgRdFDF4A
https://dl.doubtnut.com/l/_qrRMaIdWB7p0

Answer: B

o Watch Video Solution

22. When monochromatic light of frequency f; incident on
photosensitive surface ,stopping potential obtained is V;.When
same surface is incident with monochromatic light of frequency f,

is incident on same surface ,stopping potential will become......

Am+§m—ﬁ)

B.Vi — %(f2 — f1)

cm+%m+b)

DW—%m+b)

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_qrRMaIdWB7p0
https://dl.doubtnut.com/l/_Cv54wjklwGem

23. For given metal work function is W, and threshold wavelength
W,
is Ag.If metal has work function TO then what will be threshold

wavelength ?

D.4)\

Answer: C

o Watch Video Solution

24. When point source is kept at 20 cm distance from photcell
stopping voltage obtained is V[ When source distance is changed

to 1m, stopping potential will be ........


https://dl.doubtnut.com/l/_ugHbCtBObFkF
https://dl.doubtnut.com/l/_21l4R9Fa9VIT

D. 2V}

Answer: C

o Watch Video Solution

25. Wavelength of matter particle is independent of which of the
quantities?

A. Mass

B. Velocity

C. Momentum

D. Electric charge


https://dl.doubtnut.com/l/_21l4R9Fa9VIT
https://dl.doubtnut.com/l/_uu8tkJR2XKVS

Answer: D

o Watch Video Solution

26. No .of photon emitted eery second from 60 W bulb will be ...

A 3 x 10%

B.1.5 x 10%°

C.2x10 %

D.2 x 10%°

Answer: D

o Watch Video Solution

27. A photon having 8 eV energy is incident on metal suraface with

threshold frequency of 1.6 x 10'® Hz .Maximum kinetic energy of


https://dl.doubtnut.com/l/_uu8tkJR2XKVS
https://dl.doubtnut.com/l/_4SrFNYD2ZvFE
https://dl.doubtnut.com/l/_IYiN29YYwPbP

photoelectron emitted will be......
h=66x103JS, c=3x10m/s
eV =16 x 10 1°JS

A.14 eV

B.04 eV

C.42eV

D.28 eV

Answer: A

o Watch Video Solution

28. Ultraviolet light of 200 nm wavelength is incident on polished
surface of iron .Its work function is 4.71 eV what will be value of
stopping potential?

[h = 6.626 x 10 !]JSc = 3 x 10°m /sleV = 1.6 x 10 1J]


https://dl.doubtnut.com/l/_IYiN29YYwPbP
https://dl.doubtnut.com/l/_nrpZ6zs5ZBPQ

A.0.5V

B.15V

C.25V

D. None of these

Answer: B

o Watch Video Solution

29. a-particle and deuteron moves with speed v and 2v respectively

What will be ratio of de-Broglie wavelength ?

Al:1
B.1/2:1
C.1:4/2

D.2:1


https://dl.doubtnut.com/l/_nrpZ6zs5ZBPQ
https://dl.doubtnut.com/l/_l1m81cZymy6q

Answer: A

o Watch Video Solution

30. If linear momentum of a particle is 2.2 X 104kgm3_1 then what
will be its de-Broglie wavelength ? [h = 6.6 x 10_34Js]

A.3 x 10~ ®nm

B.6 x 10~ *nm

C.3 x 10¥nm

D.6 x 10¥nm

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_l1m81cZymy6q
https://dl.doubtnut.com/l/_zqIsjckgcf29

31. In photoelectric effect threshold wavelength of sodium is 5000A

.Find its work function.

[h = 6.6 x 107 %" Js,c = 3 x 10°m /s, leV = 1.6 x 10~ ?Js]
A.2.5eV
B.5.0 eV
C.75eV

D.10 eV

Answer: A

o Watch Video Solution

32. Photoelectric effect represent that

A. electron has a wave nature

B. light has a particle nature


https://dl.doubtnut.com/l/_Xs283BH4SXtc
https://dl.doubtnut.com/l/_8KUqEQDUX9p1

C. (A) and (B) both

D. none of the above

Answer: B

o Watch Video Solution

33. Frequency of photon having 100 eV energy is .. Hz
h =6.62 x 10 *'Js, 1leV = 1.6 x 10~ ' Js]

A.2.417 x 1016

B.2.417 x 10'

C.2.417 x 10"

D.1.054 x 107

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_8KUqEQDUX9p1
https://dl.doubtnut.com/l/_cq32gy5AAKRF

34. An electron and proton move in same direction with equal

kinetic energy.Ratio of de-Broglie wavelength will be....

Answer: C

o Watch Video Solution

35. Work function of photosensitive surface is ¢ .When photon of

3¢ energy is incident on surface electron with maximum speed of


https://dl.doubtnut.com/l/_cq32gy5AAKRF
https://dl.doubtnut.com/l/_APJ6SuXry4BC
https://dl.doubtnut.com/l/_so94PTWwdoMh

6 x 106m/s is emitted from the surface .If energy of photon is
changed to 9¢,maximum speed of photoelectron will be......

A.12 x 10°m /s

B.6 x 10%m /s

C.3x 10°n /s

D.24 x 10°m /s

Answer: A

° Watch Video Solution

36. If particle mentioned below moves with same velocity which will

have highest de-Broglie wavelength ?

A. Neutron

B. Proton


https://dl.doubtnut.com/l/_so94PTWwdoMh
https://dl.doubtnut.com/l/_pp2YvolAkZu3

C. B-particle

D. a-particle

Answer: C

o Watch Video Solution

37. Work function of metal is 1.6 eV for which maximum wavelength
photoelectric emission can be obtained ?
[h =6.6 x 107%*JS,c =3 x 10°m /s]eV = 1.6 x 10~ '*J]

A. 5800 A

B.3867A

C. 29000A

D. 7734A

Answer: D



https://dl.doubtnut.com/l/_pp2YvolAkZu3
https://dl.doubtnut.com/l/_WNZ2G63lttI3

| o Watch Video Solution

38.The KE. of photoelecttron emitted from a metal are K; and K
when it is irradiated with lights of wavelength A; and A

respectively .The work function of metal is .....

A Kid — Kao)o
Az — A
5 Kido — KoM\
Az — A
C Kid1 + Koo
D. Kid + Ko + A1
Ao+ Aq

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_WNZ2G63lttI3
https://dl.doubtnut.com/l/_xinmFwE05fFS

39. A particle of mass m kg and charge q coulomb is accelerated

through V volt then the de-Broglie wavelength associated with it,in

meter is A\=....m.

ax=
muv
B.\ = h
2mqV
CAA= h
\/mqV
h
DA = —2
V2mV
Answer: B

o Watch Video Solution

40. When a strong electric field of approximately ....is applied on

the metal the electron is pulled ut from the metal.

A. 10 v
m


https://dl.doubtnut.com/l/_qi5VDx8sucOl
https://dl.doubtnut.com/l/_uxHNRDzu3VO3

B. 105Z
m

c.10° v
m

D. 108 v
m

Answer: D

o Watch Video Solution

41.If kinetic energy of emitted electron is made double then its de-
Broglie wavelength will become....times initial de-Broglie

wavelength.

A /2

B.2

1

C.—
V2
Dl
"2


https://dl.doubtnut.com/l/_uxHNRDzu3VO3
https://dl.doubtnut.com/l/_uPlTFVPBi5nt

Answer: C

o Watch Video Solution

42. Threshold wavelength for lithium metal is 6250 A wavelength of
incident radiation required for photoelectric emission will be......

A. more than 6250 A

B. equal to or greater than 6250A

C. 6250 A

D. equal to or less than 6250 A

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_uPlTFVPBi5nt
https://dl.doubtnut.com/l/_vjrQJtYVrxpk

43. Object of 100 g mass moves with velocity of 36 km/hr .de-Broglie
wavelength  associated with it will be of ... order

(h = 6.626 x 10 %'Js)

A 10" M
B.10 3
c.10° %

D.10~ %

Answer: B

o Watch Video Solution

44.The wavelength of de-Broglie wave associated with a neutron of
mass m at absolute temperature T is given by ... (here K is the

Boltzman constant)


https://dl.doubtnut.com/l/_YunJZN541zvO
https://dl.doubtnut.com/l/_cx0WhpJOVDb0

A.
2mkT
h
B.
mkT
k
C.
3mkT
h
D. ——
2vmkT
Answer: C

o Watch Video Solution

45, Photons of energy 1 eV and 2.5 eV sucesseively illuminate a

metal,whose work function is 0.5 eV,the ratio of maximum speed of

emitted electron is.....

Al:2

B.3:1

C.2:1


https://dl.doubtnut.com/l/_cx0WhpJOVDb0
https://dl.doubtnut.com/l/_ajGfwSb7Fgr8

D.1:3

Answer: A

o Watch Video Solution

46. To change de-Broglie wavelength from 0.5 x 10'%m to
1 x 10 %n its energy should be.....

A. half of initial kinetic energy

B. double of initial kineric energy

C. four times initial kinetic energy

1
D. 7 times initial kinetics energy

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_ajGfwSb7Fgr8
https://dl.doubtnut.com/l/_2ABoVVnVRbG2
https://dl.doubtnut.com/l/_REvv55gRnoGU

47. The threshold wavelength of Na element is 6800 Alts work
function is
x 10717, (h = 6.625 x 10 **Js, C = 3 x 10°ms ')

A .29

B.2.7

C.28

D.3

Answer: A

o Watch Video Solution

48. In discharge tube with increase in number density of gas

intensity of spectral lines...

A. decreases


https://dl.doubtnut.com/l/_REvv55gRnoGU
https://dl.doubtnut.com/l/_IapOoMxmDfWP

B. increases

C. remain constant

D. none of these

Answer: B

o Watch Video Solution

49. In davision -Germer experiment electron emitted from filament

is accelerated by V volt.Its de-Broglie wavelength will be

Vh
" 2Vem

h

A

B. ——

V2Vem
c V2Vem
' h

b 2Vem

Answer: B



https://dl.doubtnut.com/l/_IapOoMxmDfWP
https://dl.doubtnut.com/l/_7I6cn3fyFylp

o Watch Video Solution

50. Wavelength of photon having 35 keV energy will be...

(h =6.625 x 107%)J — s,c =3 x 10°ms ', 1leV = 1.6 x 10~ ")

A.35 x 10" ?m
B. 35A
C.3.5nm

D.3.5A

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_7I6cn3fyFylp
https://dl.doubtnut.com/l/_owEWRHBiNhg1

51. Uncertainty in position of electron is 10" m, uncertainty in its
momentum will be.....kgms 1. (h = 6.62 x 1034 — s)

A.1.05 x 10~

B.1.03 x 10~ **

C.1.06 x 10~

D.1.08 x 10~ %

Answer: B

o Watch Video Solution

52. If energy of photon of 6000 A is 3.2 x 10 1% J then energy of

photon with 4000 A will be.......

A 4.44 x 10" g

B.2.22 x 10~ J


https://dl.doubtnut.com/l/_xPjw1EJUpts3
https://dl.doubtnut.com/l/_Tjx8L7OKXitw

C.1.11 x 10~

D.4.80 x 10~ ¥J

Answer: D

o Watch Video Solution

53. Work function of .....is the lowest.

A. caesium

B. platinum

C. nickel

D. copper

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_Tjx8L7OKXitw
https://dl.doubtnut.com/l/_DYqk6nOZaRYw

54. By applying electric field of the order of....... Vm ™! to a metal,
electrons can be pulled out of the metal.

A.10°

B. 10°

c.10®

D. 107

Answer: C

° Watch Video Solution

55. Monochromatic light of frequency 6 x 10'*Hz is produced by

laser. Each photon has an energy-......

A4 x10 19

B.6 x 10


https://dl.doubtnut.com/l/_rzzYUcNudfmd
https://dl.doubtnut.com/l/_vtuEeerHfCLy

C.4x 102

D.6 x 10 ™

Answer: A

o Watch Video Solution

Section D Mcqs Asked In Gujcet Board Exam

Answer: D


https://dl.doubtnut.com/l/_vtuEeerHfCLy
https://dl.doubtnut.com/l/_0NDWUjoQSaJb

o Watch Video Solution



https://dl.doubtnut.com/l/_0NDWUjoQSaJb

