
PHYSICS

BOOKS - DHANPAT RAI & CO PHYSICS

(HINGLISH)

ELECTRONS AND PHOTONS

Example Solution

1. The voltage across the electrodes of a cathode ray gun is

500 V. calculate 

(i) the energy gained by the electrons, 

(ii) the speed of the electrons, and 

(iii) the momentum of the electrons.

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_N1gHD6jFdLCY


Watch Video Solution

2. (a) Estimate the speed with which electrons emitted

from a heated cathode of an evacuated tube impinge on

the anode maintained at a potential di�erence of 500 V

with respect to the cathode. Ignore the small initial speeds

of the electrons. The speci�c charge to of the electron, i.e.,

its  is given to .  

(b) Use the same formula you employ in (a) to obtain

electron speed for an anode potential of 10 MV. Do you see

what is wrong? In what way is the formula to be modi�ed?

Watch Video Solution

e/m 1.76 × 1011Ckg− 1

https://dl.doubtnut.com/l/_N1gHD6jFdLCY
https://dl.doubtnut.com/l/_Y1DOMCoXeg1E


3. A potential di�erence of  is applied across the

plates of a parallel plate consenser . The separation

between the plates is . An electron projected

vertically, parallel to the plates , with a velocity of

 moves under�ected between the plates.

Find the magnitude and direction of the magnetic �eld in

the region between the condenser plates. ( Neglect the

edge e�ects). ( Charge of the electron `= -1.6xx10^(-19)

coulomb) 

h id l i

600vo < s

3mm

2 × 106m/sec

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


Watch Video Solution

4. Electrons which have been accelerated by a potential

di�erence of 1000 V enter co-terminus electric and

magnetic �elds of strengths  and 1 G respectively

as in the Thomson's experiment. Estimate the e/m and the

speed fo the electrons if they move undeviated through

this system.

Watch Video Solution

20V /cm

5. In Thomson's experiment for determining  the

potential di�erent between the cathod and the anod (in

accelerating coloumns ) is same as that between the

de�ecting plates (in the regions of crossed �eld ) . If the

e/m

https://dl.doubtnut.com/l/_ncBXXoeGWcjb
https://dl.doubtnut.com/l/_2qkEDoN2WZrA
https://dl.doubtnut.com/l/_gMKXVs538oWA


 is doubled , by what factor should the magnetic �eld

be increased to ensure that the electron beam remains

unde�ected

Watch Video Solution

p. d

6. (a) A monoenergetic electron beam with electron speed

of  is subjected to a magnetic �eld of 

, normal to the beam velocity. What is the

radius of the circle traced by the beam, given  for

electron equal .  

(b) Is the formula you employ in (a) valid for calculating

radius of the path of 20 MeV electrons beam? If not, in

what way is it modi�ed!

Watch Video Solution

5.20 × 106ms− 1

1.30 × 10− 4T

e/m

1.76 × 1011C. kg− 1

https://dl.doubtnut.com/l/_gMKXVs538oWA
https://dl.doubtnut.com/l/_wkvHg9fPNrAu


7. An electron initially at rest, is accelerated through a

potential di�erence of  volt, so that it acquires a

velocity . The value of  of elctron

Watch Video Solution

200

8.4 × 106m/s e/m

8. An electron moving with a speed of  is

de�ected by an electric �eld of 1600  perpendicular

to its circular path. If the radius of the electron trajectory

is 2.3 m, calculate the e/m for the electron.

Watch Video Solution

2.5 × 107ms− 1

Vm− 1

https://dl.doubtnut.com/l/_wkvHg9fPNrAu
https://dl.doubtnut.com/l/_N8jCp7OxwLoO
https://dl.doubtnut.com/l/_nbKnYBXvgqwR


9. an electron beam passes through a magnetic �eld of

magnetic induction  and an electric �eld of

strength  both acting simultaneously in

mutually perpendicular directions. If the path of electrons

remains undeviated, calculate the speed of the electrons. If

the electric �eld is removed, what will be the radius of

curvature of the trajectory of the electron path after 2s?

Watch Video Solution

2 × 10− 3T

3.4 × 104V /m

10. An electron entering a magnetic �eld of  with a

velocity of  describes a circle of radius  cm.

Calculate e/m (speci�c charge) of the electron.

Watch Video Solution

0.01T

107ms− 1 0.6

https://dl.doubtnut.com/l/_WCLPbni5uwWc
https://dl.doubtnut.com/l/_ikLx0Jhj7PX7


11. In an experiment to determine e/m using Thomson's

method, electrons from the cathode accelerate through a

potential di�erence of 1.5 kV. The collimated beam of

electrons is made to enter a region of crossed electric and

magnetic �elds, both perpendicular to beam direction. Two

parallel plates 2.0 cm apart held at a potential di�erence

of 400 V provide the electric �eld. while a magnetic �eld of

 is produced by Helmholtz coils arrangement.

The beam hits the �uorescent screen at the end of the

tube unde�ected. Determine the charge to mass ratio of

electron.

Watch Video Solution

8.6 × 10− 4T

https://dl.doubtnut.com/l/_ikLx0Jhj7PX7
https://dl.doubtnut.com/l/_W4hbHXzlsuOy


12. An electron gun with its anode at a potential of 100V

�res out electrons in a spherical bulb containing hydrogen

gas at low pressure . A magnetic �eld of 

 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 '�ne beam tube' method). Determine

 from the data.

Watch Video Solution

(10− 2nmofHg)

2.83 × 10− 4T

e/m

13. An electron moving in a horizontal direction with a

speed of  enters a region where there is an5.0 × 107ms− 1

https://dl.doubtnut.com/l/_ySBKbSIiZ7mX
https://dl.doubtnut.com/l/_qCZQaVDMfq4v


electric �eld of 2000 V  directed upwards in its plane

of motion. Find the electron coordinates referred to the

point of entry and its direction of motion s later.

Watch Video Solution

m− 1

4 × 10− 8

14. Calculate the voltage needed to balance on all drop

carrying 10 electrons when located between the plates of a

capacitor which are 5 mm apart. Mass of oil drop is

(take 

Watch Video Solution

3 × 10− 16kg g = 10m/s2)

15. An oil drop of radius  carries a charge equal to

that on an electron. If the density of the oil is 

10− 6m

2 × 103kgm3

https://dl.doubtnut.com/l/_qCZQaVDMfq4v
https://dl.doubtnut.com/l/_KQAZvTME6Q6A
https://dl.doubtnut.com/l/_RU14UdQfQn5e


, �nd the electric �eld required to keep it stationary. Take

 and .

Watch Video Solution

e = 1.6 × 10− 19C g = 9.8ms− 2

16. In Millikan's experiment, a drop of diameter 

with a density of  is observed. The condenser

plates are 2 cm apart. A potential of 72 V applied across

the plates keeps the drop just in balance. How many

electronic charges are there in the oil drop ?

Watch Video Solution

10− 4cm

0.9g/cm3

17. Calculate the energy and momentum of a photon of

wavelength 6600Å

https://dl.doubtnut.com/l/_RU14UdQfQn5e
https://dl.doubtnut.com/l/_dwud1RL8W4zS
https://dl.doubtnut.com/l/_MTeHyTitUY4E


Watch Video Solution

18. Calculate the frequency associated with a photon of

energy .

Watch Video Solution

3.3 × 1020J

19. Frequency of photon having energy 66 eV is

Watch Video Solution

20. The wavelength of a spectral line is . Calculate its

frequency and energy.

Watch Video Solution

4000Å

https://dl.doubtnut.com/l/_MTeHyTitUY4E
https://dl.doubtnut.com/l/_DPUbCPcogr6k
https://dl.doubtnut.com/l/_LKiJS3ItWAUz
https://dl.doubtnut.com/l/_Se4QzsDOO4Df


21. (a) An X-ray tube produces a continuous spectrum of

radiation with its shorts wavelength end ate . What is

the maximum energy of the photon in the radiation? (b)

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

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

Watch Video Solution

0.45Å

22. In an accelerator experiment on high energy collision of

electrons with positrons, a certain events is interpreted as

annihilation of an electron-positron pair of total energy

10.2 BeV into two -rays of equal energy. What is theγ

https://dl.doubtnut.com/l/_Se4QzsDOO4Df
https://dl.doubtnut.com/l/_ACshB3cFkjPM
https://dl.doubtnut.com/l/_bRk938V9ZkQa


wavelength associated with each -rays? 

Watch Video Solution

γ

(1BeV = 109eV )

23. Find the number of photons emitted per second by a

 transmitter of  power emitting radiowaves of

wavelength .

Watch Video Solution

MW 10kW

500m

24. Find the number of photons entering the pupil of our

eye per second corresponding to the minimum internsity

of white light that we humans can perceive

. Take the area of the pupil to be about ( − 10− 10Wm− 2)

https://dl.doubtnut.com/l/_bRk938V9ZkQa
https://dl.doubtnut.com/l/_J3UXEQNnJvVE
https://dl.doubtnut.com/l/_HQ1KwhFdgqrf


, and the average frequency of white light to be

about .

Watch Video Solution

0.4cm2

6 × 1014Hz

25. Find the number of photons emitted per second by a

25 watt source of monochromatic light of wavelength

.

Watch Video Solution

6000Å

26. If 5% of the energy supplied to a bulb is irradiated as

visible light, how many quanta are emitted per second by a

100 W lamp? Assume wavelength of visible light as

 cm.5.6 × 10− 5

https://dl.doubtnut.com/l/_HQ1KwhFdgqrf
https://dl.doubtnut.com/l/_kbwM8YEqcUZS
https://dl.doubtnut.com/l/_KRiVCLoShCXM


Watch Video Solution

27. Energy from the sun is recived on earth at the rate of 

cal per  per min. If avergae wavelength of solar light be

taken at  then how many photons are recived on the

earth per  per min ?  

Watch Video Solution

2

cm2

5500A

cm2

(h = 6.6 × 10− 34J − s, 1cal = 4.2J)

28. If a photoemissive surface has a threshold frequency of

. , calculate the energy of the photons in eV.

Given .

Watch Video Solution

6 × 1014Hz

h = 6.6 × 10− 34Js

https://dl.doubtnut.com/l/_KRiVCLoShCXM
https://dl.doubtnut.com/l/_9Cgkajtatsim
https://dl.doubtnut.com/l/_uBRIN4Pmx1Md


29. Work function of sodium is 2.3 eV. Does sodium show

photoelectric emission for orange light ? 

Given 

Watch Video Solution

(λ = 6800Å)

h = 6.63 × 10− 34Js

30. The threshold frequency of a certain metal is

. If light of frequency  is

incident on the metal, predict the cut o� voltage for

photoelectric emission. Given Planck's constant,

.

Watch Video Solution

3.3 × 1014Hz 8.2 × 1014Hz

h = 6.62 × 10− 34Js

https://dl.doubtnut.com/l/_uBRIN4Pmx1Md
https://dl.doubtnut.com/l/_ePLA5dREFYgG
https://dl.doubtnut.com/l/_wcf19FpZxSPI
https://dl.doubtnut.com/l/_jC99WmODsZEo


31. Light of wavelength 5000Å falls on a metal surface of

work function 1.9eV. Find (i) the energy of photons in eV (ii)

the kinetic energy of photoelectrons and (iii) the stopping

potential. Use ,  

Watch Video Solution

h = 6.63 × 10− 34Js

c = 3 × 108ms− 1, e = 1.6 × 10− 9C.

32. Calculate the threshold frequency of photon for

photoelectric emission from a metal of work function 0.1

eV.

Watch Video Solution

https://dl.doubtnut.com/l/_jC99WmODsZEo
https://dl.doubtnut.com/l/_HUZaqUqlZdCJ


33. The work function of a metal is 3.45 eV. Calculate what

should be the maximum wavelength of a photon that can

eject photoelectrons from the metal ?

Watch Video Solution

34. Light of wavelength  is incident on two metals A

and B. Which metal will yield photoelectrons if their work

functions are 4.2 eV and 1.9 eV respectivley ?

Watch Video Solution

3500Å

35. The work function for a metal is 1.8eV. Light of 5000Å is

incident on it. Calculate (a) threshold frequency and

https://dl.doubtnut.com/l/_E3zzwORtapQY
https://dl.doubtnut.com/l/_6iC1Ckapc60e
https://dl.doubtnut.com/l/_NK7VVsAdnEUs


threshold wavelength, (b) maximum kinetic energy of the

emitted electrons, (c) maximum velocity of the emitted

electrons, (d) if the intensity of the incident light be

doubled, then what will be the maximum kinetic energy of

the emitted electrons? given,

Watch Video Solution

h = 6.63 × 10− 34Js, me = 9 × 10− 31kg, c = 3 × 108ms− 1.

36. Ultraviolet light of wavelength  from a 100W

mercury source irradiates a photocell made of

molybdenum metal. If the stopping potential is 1.3V,

estimate the work function of the metal. How would the

photocell respond to a high intensity  red

light of wave length  produced by a He-Ne laser?

2271Å

(~105Wm− 2)

6328Å

https://dl.doubtnut.com/l/_NK7VVsAdnEUs
https://dl.doubtnut.com/l/_ewuORZpqP0cb


Watch Video Solution

37. Monochromatic radiation of wave length 640.2 nm

 from a neon lamp irradiates a

photosensitive material made of calcium or tungsten. The

stopping voltage is measured to be 0.54V. The source is

replaced by an iron source and its 427.2 nm line irradiates

the same photocell. Predict the new stopping voltage.

Watch Video Solution

(1nm = 10− 9m)

38. Find the frequency of light which ejects electrons from

a metal surface. Fully stopped by a retarding potential of

, the photoelectric e�ect begins in this metal at a3V

https://dl.doubtnut.com/l/_ewuORZpqP0cb
https://dl.doubtnut.com/l/_V6n6K5BQpZ02
https://dl.doubtnut.com/l/_pbTC6kX4p7kh


frequency of . Find the work function for this

metal. (Given ).

Watch Video Solution

6 × 1014Hz

h = 6.63 × 10− 34Js

39. For photoelectric e�ect in sodium, �g. shows the plot

of cut-o� voltage versus frequency of the incident

radiation. Caclculate: 

https://dl.doubtnut.com/l/_pbTC6kX4p7kh
https://dl.doubtnut.com/l/_uqkCKpGktw88


  

(i) the threshold frequency 

(ii) the work function for sodium. (Use )

Watch Video Solution

h = 6.6 × 10− 34Js

40. For photoelectric e�ect in sodium, �g. shows the plot

of cut-o� voltage versus frequency of the incident

https://dl.doubtnut.com/l/_uqkCKpGktw88
https://dl.doubtnut.com/l/_zrrEoDz91ECY


radiation. Caclculate: 

  

(i) the threshold frequency 

(ii) the work function for sodium. (Use )

Watch Video Solution

h = 6.6 × 10− 34Js

https://dl.doubtnut.com/l/_zrrEoDz91ECY


41. In an experiment on photoelectric e�ect, the slope of

the cut o� voltage versus frequency of incident light is

found to be . Given ,

estimate the value of Planck's constant.

Watch Video Solution

4.12 × 10− 15V s e = 1.6 × 10− 19C

42. If photoelectrons are to be emitted from a potassium

surface with a speed of , what frequency of

radiation must be used ? (Threshold frequency for

potassium is  and 

)

Watch Video Solution

6 × 106ms− 1

4.22 × 1014Hz, h = 6.6 × 10− 34Js

me = 9.1 × 10− 31kg

https://dl.doubtnut.com/l/_neAq5Sw59q0t
https://dl.doubtnut.com/l/_hkLJ66reRZ1T
https://dl.doubtnut.com/l/_lrFXuKFhAwIe


43. A sheet of silver is illuminated by monochromatic

ultraviolet light of wavelength = . What is the

maximum energy of the emitted electron ? Threshold

wavelength of silver is .

Watch Video Solution

1810Å

2640Å

44. If the speed of photoelectrons is , what

should be the frequency of the incident radiation on the

potassium metal ? (Work function of potassium = 2.3 eV).

Watch Video Solution

106ms− 1

https://dl.doubtnut.com/l/_lrFXuKFhAwIe
https://dl.doubtnut.com/l/_pIFu1K36J5if


45. Determine the Planck's constant h if photoelectrons

emitted from a surface of a certain metal by light of

frequency Hz are fully retarted by a reverse

potential of 6.6 V and those ejected by light of frequency

 Hz by a reverse potential of .

Watch Video Solution

2.2 × 1015

4.6 × 1015 16.5eV

46. The photoelectric threshold wavelength for a metal is

10,000 . When light of wavelength  is incident on

it, the retarding potential in Millikan's experiment is 1.02 V.

Calculate the value of Planck's constant.

Watch Video Solution

Å 5461Å

https://dl.doubtnut.com/l/_yL0J09E1Ptce
https://dl.doubtnut.com/l/_jSEhW3PofWew
https://dl.doubtnut.com/l/_jzqCX4EprjBo


47. A photon of wavelength 3310Å falls on a photocathode

and an electron of energy  is ejected. If the

wavelength of the incident photon is changed to 5000Å,

the energy of the ejected electron is .

Calculate the value of Planck's constant and threshold

wavelength of the photon.

Watch Video Solution

3 × 10− 19J

9.72 × 10− 20J

48. The work function for the following metals is given Na:

2.75 eV, K:2.30 eV , Mo: 4.17 eV , Ni: 515 eV. 

Which of these metals will not give photoelectric emission

for a radiation of wavelength 3300 A from a 

laser placed 1m away from the photocell? What happens if

the laser is brought nearer and placed 50 cm away?

He − Cd

https://dl.doubtnut.com/l/_jzqCX4EprjBo
https://dl.doubtnut.com/l/_ZN1YiDu350s3


Watch Video Solution

49. Light of intensity  falls on a sodium

photocell of surface area . Assuming that the top 5

layers of sodium absorb the incident energy, estimate the

time required for photoelectric emission in the wave

picture of radiation. The work function of the metal is

given to be about 2eV. What is the implication of your

answer? e�ective atomic area .

Watch Video Solution

10− 5Wm− 2

2cm2

= 10− 20m2

50. (i) Show that a free electron at rest cannot absorb a

photon and thereby acquire kinetic energy equal to the

https://dl.doubtnut.com/l/_ZN1YiDu350s3
https://dl.doubtnut.com/l/_3uxSMgqenXXv
https://dl.doubtnut.com/l/_w3xbLeZhZhmY


energy of the photon. Would the conclusion change if the

free electron was moving with a constant velocity ? 

(ii) If the absorption of a photon by a free electron is ruled

out as proved in (i) above, how does photoelectric

emission take place at all ?

Watch Video Solution

51. In an experiment on photoelectric emission of -rays on

platinum, the energy distribution of photoelectron

exhibits peaks at a number of descrete energies : 270keV,

339keV and 354keV. The binding energy of K,L and M shell

in platinum are known to be 77keV, 13keV and 3.5keV

approx., what is the wavelength of -rays with which the

data are consistent.

γ

γ

https://dl.doubtnut.com/l/_w3xbLeZhZhmY
https://dl.doubtnut.com/l/_IfSeFDme9Yub


Watch Video Solution

52. Calculate the de Broglie wavelength of a proton of

momentum .

Watch Video Solution

2.55 × 10− 22kgms− 1

53. What is the de-Broglie wavelength of a 3 kg object

moving with a speed of  ?

Watch Video Solution

2ms− 1

54. Determine the de Broglie wavelength of a proton,

whose kinetice energy is equal to the rest of the mass

https://dl.doubtnut.com/l/_IfSeFDme9Yub
https://dl.doubtnut.com/l/_SmCErW4Emrda
https://dl.doubtnut.com/l/_YDpLHVLASqEw
https://dl.doubtnut.com/l/_iuB8nXWOxoel


energy of an electron. Given that the mass of an electron is

 kg and the mass of a proton is  times as

that of the electron.

Watch Video Solution

9 × 10− 31 1837

55. Crystal di�raction experiments can be performed using

X-rays, or electrons accelerated through appropriate

voltage. Which probe has greater energy? An X-ray photon

or the electron? (For quantitative comparison, take the

wavelength of the probe equal to , which is of the order

of interatomic spacing in the lattice),

.

Watch Video Solution

1Å

me = 9.11 × 10− 31kg

https://dl.doubtnut.com/l/_iuB8nXWOxoel
https://dl.doubtnut.com/l/_vEyJT1TQOAqM
https://dl.doubtnut.com/l/_3XZcCSOFp0Vu


56. Calculate the de-Broglie wavelength of an electron

beam accelerated through a potential di�erence of 60 V.

Watch Video Solution

57. What voltage must be applied to an electron

microscope to produce electrons of wavelength ?

Watch Video Solution

0.4A

58. Find the de-Broglie wavelength associated with an

electron moving with a velocity 0.5 c and rest mass =

.

Watch Video Solution

9.1 × 10− 31kg

https://dl.doubtnut.com/l/_3XZcCSOFp0Vu
https://dl.doubtnut.com/l/_a74WAAtQw9GW
https://dl.doubtnut.com/l/_n38AOma0F63l


59. (a) Obtain the de-Broglie wavelength of a neutron of

kinetic energy 150 eV. As you have seen in previous

problem 31, an electron beam of this energy is suitable for

crystal di�raction experiments. Would a neutron beam of

the same energy be equally suitable? Explain. Given

.  

(b) Obtain the de-Broglie wavelength associated with

thermal neutrons at room temperature . Hence

explain why a fast neutrons beam needs to be thermalised

with the environment before it can be used for neutron

di�raction experiments.

Watch Video Solution

mn = 1.675 × 10− 27kg

(27∘C)

https://dl.doubtnut.com/l/_n38AOma0F63l
https://dl.doubtnut.com/l/_4H7SNVv48akZ


60. (a) Obtain the de-Broglie wavelength of a neutron of

kinetic energy 150 eV. As you have seen in previous

problem 31, an electron beam of this energy is suitable for

crystal di�raction experiments. Would a neutron beam of

the same energy be equally suitable? Explain. Given

.  

(b) Obtain the de-Broglie wavelength associated with

thermal neutrons at room temperature . Hence

explain why a fast neutrons beam needs to be thermalised

with the environment before it can be used for neutron

di�raction experiments.

Watch Video Solution

mn = 1.675 × 10− 27kg

(27∘C)

https://dl.doubtnut.com/l/_daLtPXMCH9Z1


61. An electron microscope uses electrons accelerated by a

voltage of . 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?

Watch Video Solution

50kV

62. Compute the typical de-Broglie wavelength of an

electrons in a metal at  and compare it with the

mean separation between two electrons in a metal which

is given to be about .

W h Vid S l i

27∘C

2 × 10− 10m

https://dl.doubtnut.com/l/_xxWfi5jrqoNF
https://dl.doubtnut.com/l/_zRXoTLVEwQvw


Watch Video Solution

63. An X-ray beam of wavelength  is incident on a

crystal of lattice spacing 2.8 . Calculate the value of Bragg

angle for �rst order of di�raction.

Watch Video Solution

1.0Å

Å

64. Is the de-Broglie wavelength of a photon of an

electromagnetic radiation equal to the wavelength of the

radiation?

Watch Video Solution

https://dl.doubtnut.com/l/_zRXoTLVEwQvw
https://dl.doubtnut.com/l/_hwM9tzSLoow1
https://dl.doubtnut.com/l/_XSq1UmYxHvsK


65. An electron and a photon have the same de Broglie

wavelength. Which one of these has higher kinetic energy?

Watch Video Solution

66. An electron and proton are possessing the same

amount of kinetic energy. Which of the two have greater

wavelength ?

Watch Video Solution

67. An electron and a photon have the same de Broglie

wavelength. Which one of these has higher kinetic energy?

Watch Video Solution

https://dl.doubtnut.com/l/_GOiSSiklyLon
https://dl.doubtnut.com/l/_uTrtFV9GOOuC
https://dl.doubtnut.com/l/_fvfadSBaNhE5


Problem Solution

68. An electron and proton have same de-Broglie

wavelength. Which one possess greater energy?

Watch Video Solution

1. The distance between the two plates of a cathode-ray

oscilloscope is 1 cm and the potential di�erence between

them is 1200 V. If an electron of energy 2000 eV enters at

right angles to the �eld, what will be its de�ection if the

plate be 1.5 cm long.

Watch Video Solution

https://dl.doubtnut.com/l/_fvfadSBaNhE5
https://dl.doubtnut.com/l/_vS67TfUj2m4Q
https://dl.doubtnut.com/l/_HPIcudga5ElP


2. An electron enters the region between the plates of a

parallel plate capacitor at a point equidistance from either

plate. The capacitor plates are  apart and 

 long. A potential di�erence of 300 V is kept across

the plates. Assuming that the initial velocity of the

electron is parallel to the capacitor plates, calculate the

largest value of the velocity of the electrons so that they

do not �y out of the capacitor at the other end.

Watch Video Solution

2 × 10− 2m

10− 1m

3. A charged particle of radius  is located in a

horizontal electric �eld of intensity . The

surrounding medium has the coe�cient of viscosity

5 × 10− 7m

6.28 × 105Vm− 1

https://dl.doubtnut.com/l/_HPIcudga5ElP
https://dl.doubtnut.com/l/_Ag8PSXXcqts3
https://dl.doubtnut.com/l/_bcSmIrxyaEyF


. The particle starts moving under

the e�ect of electric �eld and �nally attains a uniform

horizontal speed of . Find the number of

electrons on it. Assume gravity free space.

Watch Video Solution

η = 1.6 × 105Nsm− 2

0.02ms− 1

4. A monochromatic light soure of frequency f illuminates

a metallic surface and ejects photoelectrons. The

photoelectrons having maximum energy are just able to

ionize the hydrogen atoms in ground state. When the

whole experiment is repeated with an incident radiation of

frequency , the photoelectrons so emitted are able to

excite the hydrogen atom beam which then emits a

f
5

6

https://dl.doubtnut.com/l/_bcSmIrxyaEyF
https://dl.doubtnut.com/l/_rluwl8yAr6wU


radiation of wavelength . (a) What is the frequency

of radiation? (b) Find the work- function of the metal.

Watch Video Solution

1215Å

5. A cylindrical rod of some laser material m long

and  in diameter contains  ions per . If

on excitation all the ions are in the upper energy level and

de-excite simultaneously emitting photons in the same

direction , calculate the maximum energy contained in a

polse of radiation of wavlength m. If the pulse

lasts for , calculate the average power of the laser

during the pulse.

Watch Video Solution

5 × 10− 2

10− 2m 2 × 1025 m3

6.6 × 10− 7

10− 7s

https://dl.doubtnut.com/l/_rluwl8yAr6wU
https://dl.doubtnut.com/l/_sNTmYeB4Gl9U
https://dl.doubtnut.com/l/_IqIMRs5M4u8g


6. A 40 W ultraviolet light source of wavelength .

Illuminates a magnesium (mg) surface placed 2 m away.

Determine the number of photons emitted from the

surface per second and the number incident on unit area

of Mg surface per second . The photoelectric work function

for Mg is . Calculate the kinetic energy of the

fastest electrons ejected from the surface. Determine the

maximum wavelength for which the photoelectric e�ects

can be observed with Mg surface.

Watch Video Solution

2480A

3.68eV

7. In an experiment on photo electric emission, following

observations were made, 

(i) Wavelength of the incident light ,  = 1.98 × 10− 7m

https://dl.doubtnut.com/l/_IqIMRs5M4u8g
https://dl.doubtnut.com/l/_QQVSX4GpB1PL


(ii) Stopping potential .  

Find: (a) Kinetic energy of photoelectrons with maximum

speed. 

(b) Work function and 

(c )Threshold frequency,

Watch Video Solution

= 2.5volt

8. Light of wavelength 180 nm ejects photoelectrons from a

plate of metal whose work - function is 2 eV. If a uniform

magnetic �eld of  T be applied parallel to the

plate, what would be the radius of the path followed by

electrons ejected normally from the plate with maximum

energy.

Watch Video Solution

5 × 10− 5

https://dl.doubtnut.com/l/_QQVSX4GpB1PL
https://dl.doubtnut.com/l/_Chykk7txrisB


9. When a surface is irradiated with light of wavelength

, a photocurrent appears which vanishes if a

retarding potential greater than  is applied across the

photo tube. When a di�erent source of light is used, it is

found that the critical retarding potential is changed to

. Find the work function of the emitting surface and

the wavelength of the second source.

Watch Video Solution

4950A

0.6V

1.1V

10. The maximum KE of photoelectrons emitted from a

cetain metallic surface is 30 eV when monochromatic

radiation of wavelength  falls on it. When the same

surface is illuminated with light of wavelength , the

λ

2λ

https://dl.doubtnut.com/l/_Chykk7txrisB
https://dl.doubtnut.com/l/_0KLYT6IczH2T
https://dl.doubtnut.com/l/_MaudSHjNXeo0


minimum KE of photoelectrons is found to be 10 eV. (a)

Calculate the wavelength  and (b) determine the

maximum wavelength of incident radiation for which

photoelectric emission is possible.

Watch Video Solution

λ

11. A beam of light has three wavelengths , 

and  with a total instensity of 

equally distributed amongst the three wavelengths. The

beam falls normally on an area  of a clean metallic

surface of work function 2.3 eV. Assume that there is no

loss of light by re�ection and that each energetically

capable photon ejects on electron. Calculate the number

of photo electrons liberated in two seconds.

4144Å 4972Å

6216Å 3.6 × 10− 3Wm− 2

1.0cm2

https://dl.doubtnut.com/l/_MaudSHjNXeo0
https://dl.doubtnut.com/l/_RJAJORl5pw0v


Watch Video Solution

12. A light source, emitting there wavelengths 500nm,

600nm and 700 nm, has a total power of  and a

beam diameter . The density is distributed

equally amongst the three wavelength. The beam shines

normally on a metallic surface of area on  and

having a work function of  eV. Assuming that each

photon liberates an electron, calculate the charge emitted

per unit area in one second.

Watch Video Solution

10− 3W

2 × 10− 3m

10− 4m2

1.9

13. A small plate of a metal (work function ) is

placed at a distance of 2m from a monochromatic light

= 1.7eV

https://dl.doubtnut.com/l/_RJAJORl5pw0v
https://dl.doubtnut.com/l/_DZxNhxRbXT64
https://dl.doubtnut.com/l/_o3qhAYEALlA1


source of wavelength  and power watt.

The light falls normally on the plate. Find the number of

photons striking the metal plate per square meter per

second. If a constant magnetic �eld of strength  is

applied parallel to the metal surface, �nd the radius of the

largest circular path followed by the emitted

photoelectrons. (use  , mass of

electron= , charge of electron=

Watch Video Solution

4.8 × 10− 7m 1.0

10− 4T

h = 6.63 × 10− 34Js

9.1 × 10− 31kg 1.6 × 10− 19C

14. A monochromatic point source radiating wavelength

 with power  watt, an aperture A of diameter 

and a large screen SC are placed as shown in �g, A

photoemissive detector D of surface area  is placed

6000Å 2 0.1m

0.5cm2

https://dl.doubtnut.com/l/_o3qhAYEALlA1
https://dl.doubtnut.com/l/_meS4YIegPi4x


at the centre of the screen . The e�ciency of the detector

for the photoelectron generation per incident photon is

 

 

(a) Calculate the photon �ux at the centre of the screen

and the photo current in the detector. 

(b) If the concave lens L of focal length  m is inserted in

the aperture as shown . �nd the new values of photon �ux

and photocurrent Assume a uniform average transmission

of  from the lens .  

(c ) If the work function of the photoemissive surface is

0.9

0.6

80 %

https://dl.doubtnut.com/l/_meS4YIegPi4x


 . calculate the values of the stopping potential in the

two cases (within and with the lens in the aperture).

Watch Video Solution

1eV

15. A neutron is an uncharged particle of mass

. Calculate the de-Broglie wavelength of

the neutron moving with a velocity, such that K.E. is 0.04

eV, .

Watch Video Solution

1.67 × 10− 27kg

h = 6.62 × 10− 34Js

16. Assume that the de Broglie wave associated with an

electron can from a standing wave between the atom

arrange in a one dimensional array with nodes at each of

https://dl.doubtnut.com/l/_meS4YIegPi4x
https://dl.doubtnut.com/l/_RJlHuslJOP81
https://dl.doubtnut.com/l/_qMEQoG2qULeX


the atomic sites. It is found that one such standing wave if

the distance d between the atoms of the array is  A

similar standing wave is again formed if d is increased to

 . Find the energy of the electrons in electron volts

and the least value of d for which the standing wave type

described above can from .

Watch Video Solution

2A0

2.5Å

17. When photons of energy  strike the surface of

metal A, the ejected photoelectrons have maximum kinetic

energy  eV and De-broglie wavelength . The maximum

energy of photoelectron liberated from another metal B by

photon of energy 4.70 eV is  if the de

4.25eV

TA λA

TB = (TA − 1.50)eV

https://dl.doubtnut.com/l/_qMEQoG2qULeX
https://dl.doubtnut.com/l/_zCmv89wIOBpc


Brogle wavelength of these photoelectrons is ,

then

Watch Video Solution

λB = 2λA

18. In a photoelectric e�ect set up, a point source of light

of power  emits monochromatic photons of

energy .The source is located at a distance of a

stationary metallic sphere of work function  and radius

.The e�ciency of photoelectron emission is one

for every  incident photons.Assume that the sphere is

isolated and initially neutral and the photoelectrons are

initially swept away after emission. 

Find the number of photons emitted per second

Watch Video Solution

3.2 × 10− 3W

5eV

3eV

8 × 10− 3m

106

https://dl.doubtnut.com/l/_zCmv89wIOBpc
https://dl.doubtnut.com/l/_1ClPhIUPqeVP


Type A Problem For Self Practice

19. The voltage across the electrodes of a cathode ray tube

is . Calculate the speed of the electron. Given mass

of an electron  and charge on electron 

.

Watch Video Solution

1000V

= .1 × 10− 31kg

= 1.6 × 1016C

1. An ray tube operates at . Find the maximum

speed of an electron striking the anticathode. Given mass

of electron  and charge on electron 

.

W t h Vid S l ti

X − 27kV

= 9 × 1031kg

= 1.6 × 10− 19C

https://dl.doubtnut.com/l/_1ClPhIUPqeVP
https://dl.doubtnut.com/l/_cYeLdWnvuBlS
https://dl.doubtnut.com/l/_mqQKmIPOTC1p


Watch Video Solution

2. An particle is accelerated through a potential

di�erence of . What will be the increase in its

energy in joule ?

Watch Video Solution

α −

25, 000V

3. Two parallel plates kept in air  apart are at a

potential di�erence of . If there be an electron 

kinetic energy an  velocity of the electron, when it

reaches the other plate.

Watch Video Solution

5cm

500V (ii)

(iii)

https://dl.doubtnut.com/l/_mqQKmIPOTC1p
https://dl.doubtnut.com/l/_SrVG65wqTf7q
https://dl.doubtnut.com/l/_wbClDdBVO0VX


4. A stream of electrons moving with a speed of

 is de�ected on passing through an electric

�eld of , perpendicular to its path. If the radius

iof the de�ected beam is , calculate the value of

.

Watch Video Solution

3 × 107ms− 1

1800Vm− 1

3m

e/m = 1.76 × 1011Ckg− 1

5. What is the magnitude of acceleration of an electron of

speed  in a magnetic �eld of , given

that its .

Watch Video Solution

2.5 × 106ms− 1 2.0G

e/m = 1.76 × 1011Ckg− 1

https://dl.doubtnut.com/l/_OJrlTqqo1Ahc
https://dl.doubtnut.com/l/_JBcPI8BxbKd7


6. A stream of electrons moving with a velocity of

 passes between two parallel plates. An

electric �eld of  is applied between the plates.

Calculate the strength of the magnetic �eld required to

keep the electron unde�ected.

Watch Video Solution

6 × 107ms− 1

3000Vm− 1

7. In  Thomson's experiment, a magnetic �eld of 

 is used. If the electrons entering this

�eld have a speed of , what potential

di�erence applied between the two plates  apart will

keep them unde�ected ?

Watch Video Solution

J. J

4 × 10− 2Wbm− 2

5 × 1010ms− 1

0.8cm

https://dl.doubtnut.com/l/_BA9misxXvb82
https://dl.doubtnut.com/l/_IPcHKYwZxvbW


8. An electron is accelerated through a potential di�erence

of  and directed into space between two parallel

plates separated by  with a potential di�erence of

 applied across them. If the electron enters

perpendicular to the electric �eld between the polates,

what magnetic �eld perpendicular to both the electron

path and the electric �eld will be neccessary so that the

electron may travel unde�ected. Take 

and .

View Text Solution

1000V

2cm

100V

e = 1.6 × 10− 19C

m = 9 × 1031kg

9. Find the strength of the magnetic �eld required to

de�ect an electron beam of energy  into a1/16MeV

https://dl.doubtnut.com/l/_IPcHKYwZxvbW
https://dl.doubtnut.com/l/_uhQCJ3GK8ii6
https://dl.doubtnut.com/l/_M5L1kJ6csSF2


circular path of radius . Given  and 

.

View Text Solution

5cm m = 9 × 10− 31kg

e = 1.6 × 10− 19C

10. An electron is moving with a velocity of  on a

circular path of radius  in a magnetic �eld of

. Find the value of  for the electron.

Watch Video Solution

107ms− 1

0.57cm

10− 2Wbm− 2 e/m

11. An particle of mass  travels

perpendicular to a magnetic of  with a speed of 

. Calculate the acceleration of the 

particle. Given the charge on the electron is .

α − 6.65 × 10− 27kg

0.2T

6 × 105ms− 1 α −

1.6 × 10− 19C

https://dl.doubtnut.com/l/_M5L1kJ6csSF2
https://dl.doubtnut.com/l/_zG2bkU1vKuMG
https://dl.doubtnut.com/l/_IIHVyG2hC9Gt


Watch Video Solution

12. When a beam of electrons passes through an

electrostatic �eld of  at right angles to the

direction of �eld, it describes a circular path of radius .

On entering the magnetic �eld of  oersted at right

angles to the electrostatic �eld, the beam remains

unde�ected. Find speci�c charge of the electron.

Watch Video Solution

300V cm− 1

8cm

15

13. An electron is de�ected by  in traversing a

distance of  through an electric �eld of  volt per

metre perpendicular to its path. Find the electron charge

1.76mm

10cm 1800

https://dl.doubtnut.com/l/_IIHVyG2hC9Gt
https://dl.doubtnut.com/l/_CkSF3H6P4IP5
https://dl.doubtnut.com/l/_B3PvSMiXKDH7


to mass ratio, if average velocity of the electrons is

.

View Text Solution

3 × 107ms− 1

14. An electron beam having a speed of  passes

through the two plates of a parallel plate capacitor. The

electric intensity between the plates is  and the

length of the plates is . Calculate the de�ection angle

of the beam, if the mass of electron, 

and charge on electron, .

View Text Solution

107ms− 1

20Vm− 1

10cm

m = 9.1 × 10− 31kg

e = 1.6 × 10− 19C

https://dl.doubtnut.com/l/_B3PvSMiXKDH7
https://dl.doubtnut.com/l/_6XIbM3m51tyi


15. Electron, initially almost at rest, are accelerated by a

potenetial di�erence of  volt. They then pass through

an electric �eld and a magnetic �eld at right angle to each

other and also at right angles to the electron beam. The

magnitudes of two �elds are so adjusted that the

electrons emerge out straight without any deviation.

Determine the speci�c charge, if the electric �eld is 

volt  and magnetic �eld is  gauss.

View Text Solution

200

1117.6

cm− 1 14

16. A beam of electrons is under the e�ect of potential

di�erence of  volt applied across two parallel

plates  apart and a magnetic �eld of  at

1.36 × 104

4cm 0.002Wbm− 2

https://dl.doubtnut.com/l/_vO7PolzDHk64
https://dl.doubtnut.com/l/_x4y1Yzl2ZWg4


right angles to each other. If these two �eld produces no

de�ection in the beam. �nd the velocity of electrons. What

will be radius of the orbit in which the beam will move, if

the electric �eld is made zero ? Given, Mass of electron

.

Watch Video Solution

= 9.1 × 10− 31kg

17. A narrow beam of electrons, accelerated by a potential

di�erence of , passes between two parallel metal

plates  long and  apart in an evacuated

tube and then strikes a �uorescent screen  from

the centre of the plates. A potential di�erence of  is

established between the plates. What is the de�ection

produced on the screen.

250V

0.030m 0.005m

0.175m

10V

https://dl.doubtnut.com/l/_x4y1Yzl2ZWg4
https://dl.doubtnut.com/l/_XHFqLVUiDkaT


Watch Video Solution

18. In a cathode ray tube a potential di�erence of  volt

is maintained between the electrodes  apart. A

magnetic �eld of  at right angles to the

electric �eld gives no de�ection of the electron beam

which received an initial acceleration by a potential

di�erence of  volt. Calculate .

View Text Solution

3000

2cm

2.5 × 10− 4Wb/m2

1000 e/m

19. An electron moving with a speed of 

enters a space between two horizontal metal plates which

a uniform electric �eld of  is maintained. What

will be its de�ection from its straight line path on

2.5 × 10− 7ms− 1

1600Vm− 1

https://dl.doubtnut.com/l/_XHFqLVUiDkaT
https://dl.doubtnut.com/l/_RxMvSHSg12lz
https://dl.doubtnut.com/l/_uHNFe5gaIWKE


emerging out if the length of each plate is  and the

electron enters in a direction perpendiular to the electric

�eld ?

View Text Solution

10cm

20. Two parallel horizontal plane plates are  long

and  apart. A �ne horizontal beam of electrons,

moving with a velocity of  enters the plates

mid-way and produces a bright spot of light on a vertical

screen  beyond the edges of the plates. A potential

di�erence of  is applieed to the plates. Calculate the

de�ection of the spot from its initial position.

Watch Video Solution

30mm

10mm

5 × 106ms− 1

100mm

10V

https://dl.doubtnut.com/l/_uHNFe5gaIWKE
https://dl.doubtnut.com/l/_3uty9TFUBi8h
https://dl.doubtnut.com/l/_bjj1tCBMt9h0


Type B Problem For Self Practice

21. In a cathode ray tube the length of de�ection plates is

 and their separation is , while the distance

form the centre orf the plate to the screen is . No

de�ection of the electron beam is observed when the

potential di�erence is  and the magnitude �eld is 

. When only the magnetic �eld is

applied, de�ection on the screen is . Find .

Watch Video Solution

78mm 0.24m

0.33m

2800V

8.2 × 10− 4Wbm− 2

28mm e/m

1. An oil drop of radius  carries a charge equal to

that on an electron. If the density of the oil is 

10− 6m

2 × 103kgm3

https://dl.doubtnut.com/l/_bjj1tCBMt9h0
https://dl.doubtnut.com/l/_ejTYZj9O4Xvk


, �nd the electric �eld required to keep it stationary. Take

 and .

Watch Video Solution

e = 1.6 × 10− 19C g = 9.8ms− 2

2. A charged oil drop is suspended in a uniform �led of

 so that it neither falls nor rises. The charge

on the drop will be (Take the mass of the charge

 and )

Watch Video Solution

3 × 104v/m

= 9.9 × 10− 15kg g = 10m/s2

3. In a Millikan's oil drop experiment, an oil drop of mass

 is balanced by a potential di�erence of 4.9 × 10− 14kg

https://dl.doubtnut.com/l/_ejTYZj9O4Xvk
https://dl.doubtnut.com/l/_Du3KGJPnrqir
https://dl.doubtnut.com/l/_ei4ATZVoAldI


 between two plates which are  apart. Find the

number of elementary charges on the drop.

Watch Video Solution

4000V 8mm

4. Calculate the voltage needed to balance on all drop

carrying 10 electrons when located between the plates of a

capacitor which are 5 mm apart. Mass of oil drop is

(take 

Watch Video Solution

3 × 10− 16kg g = 10m/s2)

5. An ail drop having charge  is kept stationary between

two parallel horizontal plates  apart when a

potential di�erence of  volts is applied between

2e

2.0cm

12000

https://dl.doubtnut.com/l/_ei4ATZVoAldI
https://dl.doubtnut.com/l/_H6pNKme0XzsA
https://dl.doubtnut.com/l/_EmefHVsECGX4


them. If the density of oil is , the radius of the

drop will be

Watch Video Solution

900kg/m3

6. In Millikan's oil drop experiment, what is the terminal

speed of a speed of a drop of radius  and

density ? Take the viscosity of air at the

temperature of the experimental to be .

How much is the viscous force on the drop at that speed?

Neglect buoyancy of the drop due to air.

Watch Video Solution

2.0 × 105m

1.2 × 103m− 3

1.8 × 10− 5Nsm2

https://dl.doubtnut.com/l/_EmefHVsECGX4
https://dl.doubtnut.com/l/_6kDDnmXHrWEy


7. In an oil drop experiment, the distance between the

capacitor plates = 0.076 m, the p.d. between the plates =

5000 V and the radius of drop = . The

minimum change in velocity with the �eld

. If viscosity of air  Ns 

, calculate the charge on the electron.

Watch Video Solution

2.75 × 10− 6cm

= 5.27 × 105cms− 1 −1.83 × 10− 5

m− 2

8. In an oil drop experiment, the following data were

recorded : 

Plate separation = 15 mm, Distance of fall = 10 mm 

Potential di�erence = 3.2 kV, Viscosity of air = 

Ns  

1.82 × 10− 5

m− 2

https://dl.doubtnut.com/l/_Uby1lrBiRtMC
https://dl.doubtnut.com/l/_5ysfZtRzP6rd


Sucessive times of rise of the drop = 42 s and 78 s. 

Radius of drop =  

Calculate the change in charge on the drop between the

two sets of observation. To how many electrons does this

correspond ?

Watch Video Solution

2.76m × 10− 6m

9. A charged oil dop falls 4.0 mm in 16.0 s at constant

speed in air in the absence of an electric �eld. The relative

density of oil is 0.80, that of air is  and the

viscosityf of air is  Ns . Find (i) the radius

of the drop (ii) the mass of the drop. (iii) If the drop carries

one electronic unit of charge and is an electric �eld of

1.3 × 10− 3

1.8 × 10− 5 m− 2

https://dl.doubtnut.com/l/_5ysfZtRzP6rd
https://dl.doubtnut.com/l/_3PjVBVH9kWTI


2000 V , what is the ratio of the force of the electric

�eld on the drop to its weight ?

Watch Video Solution

cm− 1

10. A charged oil dop is held stationary between the two

horizontal plates of a capacitor when a �eld of 576 kV 

is applied between them. When the �eld is removed the

drop falls freely with a steady velocity of

. Find values for (i) the radius of the

drop and (ii) its charge assuming that

 and the di�erence between

the densities of oil and air may be taken as 800 kg .

Watch Video Solution

m− 1

0.120 × 10− 3ms− 1

6η = 0.109 × 10− 4kgm− 1s− 1

m− 3

https://dl.doubtnut.com/l/_3PjVBVH9kWTI
https://dl.doubtnut.com/l/_WLRdqo1h3OR8


Type C Problem For Self Practice

1. Find the e�ectiveness of a photon of energy 5 eV.

Watch Video Solution

2. Calculate the energy of a photon in eV for a radio wave

of frequency one M Hz.

Watch Video Solution

3. Calculate the frequency of a photon, having energy 41.25

eV. .

Watch Video Solution

(h = 6.6 × 10− 34Js)

https://dl.doubtnut.com/l/_ifd9VeNSbb9H
https://dl.doubtnut.com/l/_BL2yJUlmVfBD
https://dl.doubtnut.com/l/_jo6hK1ICDRh5


4. Visible light has wavelengths in the range of 400 nm to

780nm. Calculate the range of energy of the photons of

visible light.

Watch Video Solution

5. If the energy of a photon corresponding to a wavelength

of  , the photon energy for a

wavelength of  will be

Watch Video Solution

6000Åis3.32 × 10− 19J

4000Å

https://dl.doubtnut.com/l/_jo6hK1ICDRh5
https://dl.doubtnut.com/l/_2mfzt4GNnrDc
https://dl.doubtnut.com/l/_WtHjfZkVFzAr


6. A certain spectral line has wavelength of .

Calculate the frequency and the energy in electron volts of

the photons associated with it.

Watch Video Solution

4000Å

7. An X-ray tube produces a continuous spectrum of

radiation with its short wavelength end at . What is

the maximum energy of the photon in the radiation ?

Watch Video Solution

0.66Å

8. How many photons are emitted per second by a 5 mW

laser source operating at 632.8 nm?

https://dl.doubtnut.com/l/_FpsSX5XEa2xB
https://dl.doubtnut.com/l/_WStUNGD1ec6G
https://dl.doubtnut.com/l/_h8Bdv7xVOdoo


Watch Video Solution

9. A monochromatic source of light operation at 200 W

emits  photons per second. Find the wavelength

of the light ).

Watch Video Solution

4 × 1020

(in10− 7m

10. A bulb lamp emits light of mean wavelength of .

The lamp is rated at  and  of the energy appears

as emitted light. How many photons are emitted by the

lamp per second?

Watch Video Solution

4500A

150W 8 %

https://dl.doubtnut.com/l/_h8Bdv7xVOdoo
https://dl.doubtnut.com/l/_ip0L7len0Su6
https://dl.doubtnut.com/l/_F72ZidQL4GSd
https://dl.doubtnut.com/l/_aJLUyzXWfbwe


Type D Problem For Self Practice

11. Find the number of photons emitted per second by a 25

W source of monochromatic light of wavelength .

What is the photoelectric current assuming 3% e�ciency

for photoelectric e�ect. Given .

Watch Video Solution

6600Å

h = 6.6 × 10− 34Js

1. If a photoemissive surface has a threshold frequency of

 Hz, calculate the energy of the photons in eV.

Watch Video Solution

3 × 1014

https://dl.doubtnut.com/l/_aJLUyzXWfbwe
https://dl.doubtnut.com/l/_SRsMeTsStw6O


2. The work function for a metal surface is 2.0 eV.

Determine the longest wavelength that will eject

photoelectrons from the metal surface.

Watch Video Solution

3. A metal has a threshold wavelength fo . Calculate

(i) threshold frequency (ii) work function. Will there be

photoelectric emission or not ?

Watch Video Solution

6000Å

4. Photoelectric work function for a surface is 2.4 eV. Light

of wavelength m shines on the surface. Find6.8 × 10− 7

https://dl.doubtnut.com/l/_IImy90hGhEUc
https://dl.doubtnut.com/l/_Vwty8qryobYO
https://dl.doubtnut.com/l/_ikbaAOxlZmfp


the frequency of incident light and also the threshold

frequency. Will there be photoelectric emission or not ?

Watch Video Solution

5. Calculate the kinetic energy of a photoelectron (in eV)

emitted on shining light of wavelength  on a

metal surface. The work function of the metal is 0.1 eV ?

Watch Video Solution

6.2 × 10− 6m

6. What is the energy of emitted photoelectrons is light of

frequency  is incident on a sodium target ? Work

function of sodium is = 2.5 eV.

Watch Video Solution

1016Hz

https://dl.doubtnut.com/l/_ikbaAOxlZmfp
https://dl.doubtnut.com/l/_ArPtcBffktRI
https://dl.doubtnut.com/l/_8GDDh3SISRp8


7. If the speed of photoelectrons is , what should

be the frequency of incident radiation on the potassium

metal ? Work function of potassium = 2.3 eV.

Watch Video Solution

104ms− 1

8. Which of the metal sodium and copper will be suitable

for photelectric cell using light of wavelength . The

work functions of sodium and copper are respectively 2.0

eV and 4.0 eV. Take

 and 1 eV = 

Watch Video Solution

4000Å

h = 6.6 × 10− 34Js, c = 3.0 × 108ms− 1

1.6 × 10− 19J

https://dl.doubtnut.com/l/_8GDDh3SISRp8
https://dl.doubtnut.com/l/_QMjocv7YxkQG
https://dl.doubtnut.com/l/_ZplBMi6NwFco


9. (a) The work function for the surface of aluminium is

4.2eV. How much potential di�erence will be required to

stop the emission of maximum energy electrons emitted

by light of 2000Å wavelength? 

(b) What will be the wavelength of that incident light for

which stopping potential will be zero ?

.

Watch Video Solution

h = 6.6 × 10− 34Js, c = 3 × 108ms− 1

10. The photoelectric threshold wavelength for lithium is

. Find the maximum kinetic energy in eV of the

emitted electrons from the surface by light of wavelength

. Take .

8000Å

6000Å h = 6.6 × 10− 34Js

https://dl.doubtnut.com/l/_ZplBMi6NwFco
https://dl.doubtnut.com/l/_BZRUNAVagX5a
https://dl.doubtnut.com/l/_jh5YaALb7EID


View Text Solution

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

electron. Its wavelength after collision is . Calculate

the energy of the scattered electron.

Watch Video Solution

1.4Å

2.0Å

12. The energy of photoelectrons emitted from a sensitive

plate is 1.56 eV. If its threshold old wavelength is ,

calculate the wavelength of incident light.

View Text Solution

2500Å

https://dl.doubtnut.com/l/_jh5YaALb7EID
https://dl.doubtnut.com/l/_E7D5p5eTi2uT
https://dl.doubtnut.com/l/_MwccVWHU0xl6


13. The mercury line of wavelength  is used to eject

photoelectrons from silver. The di�erence in potentials

required to bring the electrons to rest is 0.11 eV. Calculate

the energy in electron volts necessary to remove an

electron from silver.

Watch Video Solution

2356Å

14. The photoelectric threshold wavelength for tungsten is

. Determine the energy of the electrons ejected from

its surface when exposed to ultraviolet radiations of

wavelength .

Watch Video Solution

2400Å

1200Å

https://dl.doubtnut.com/l/_UzMoPV7qJVzz
https://dl.doubtnut.com/l/_0PYd7U74Pzow
https://dl.doubtnut.com/l/_aXJVWaDDSpbz


15. The cathode of a photocell is irradiated with light of

wavelength . The current through the cell is found

to stop when the potential of the plate is 2.1 V just below

the cathode. Calculate the work function of the cathode.

Watch Video Solution

3000Å

16. Find the maximum velocity of photoelectrons emitted

by radiation of frequency  Hz from a photoelectric

surface having a work function of 4.0 eV. Given

 Js and 1 eV =  J.

Watch Video Solution

3 × 1015

h = 6.6 × 10− 34 1.6 × 10− 19

https://dl.doubtnut.com/l/_aXJVWaDDSpbz
https://dl.doubtnut.com/l/_sESleKvUKV6s


17. Given that a photon of light of wavelength 10,000Å has

an energy equal to 1.23eV. When light of wavelength 5000Å

and intensity  falls on a photoelectric cell and the

saturation current is  ampere and the

stopping potential is 1.36 volt, then (i)what is the work

function? (ii) If intensity of light is made , what should

be the saturation current and stopping potential?

Watch Video Solution

I0

0.40 × 10− 6

4I0

18. Ultraviolet light of wavelength  and  when

allowed to fall on hydrogen atoms in their ground states is

found to liberate electrons with kinetic energies 

and , respectively. Find the value of Planck's constant.

W h Vid S l i

800A 700A

1.8eV

4.0eV

https://dl.doubtnut.com/l/_bMEew9gOPech
https://dl.doubtnut.com/l/_JURQB9F2lfLE


Watch Video Solution

19. When light of wavelength 400nm is incident on the

cathode of photocell, the stopping potential recorded is

6V. If the wavelength of the incident light is to 600nm,

calculate the new stopping potential. [Given

]

Watch Video Solution

h = 6.6 × 10− 34Js, c = 3 × 108m/s, e = 1.6 × 10− 19C

20. (a) If the wavelength of the light incident on a

photoelectric cell be reduced from  to , then what

will be the change in the cut-o� potential? 

(b) Light is incident on the cathode of a photocell and the

λ1 λ2Å

https://dl.doubtnut.com/l/_JURQB9F2lfLE
https://dl.doubtnut.com/l/_H6YKZkQUya7F
https://dl.doubtnut.com/l/_OQeRiBpyc9N7


Type E Problem For Self Practice

stopping voltages are measured for light of two di�erent

wavelengths. From the data given below, determine the

work function of the metal of the cathode in eV and the

value of the universal constant .  

Watch Video Solution

hc/e

WavelengthÅ Stopping voltage (volt)

4000 1.3

4500 0.9

1. Calculate the de Broglie wavelength associated with the

following : 

(i) electrons moving with a speed of  

(ii) protons moving with a speed of  

105ms− 1

105ms− 1

https://dl.doubtnut.com/l/_OQeRiBpyc9N7
https://dl.doubtnut.com/l/_3oCNuW0Bs07j


(iii) a proton of momentum  kg  

(iv) a thermal neutron of energy 0.025 eV.

View Text Solution

2.26 × 10− 23 ms− 1

2. Calculate the de-Broglie wavelength in nm associated

with a ball of mass 66 g moving with a speed of

. Given .

Watch Video Solution

2.5 × 105ms− 1 h = 6.6 × 10− 34Js

3. Calculate the de-Broglie wavelength associated with an

-particle accelerated through a potential di�erence of

200 V. Given .

Watch Video Solution

α

mP = 1.67 × 10− 27kg

https://dl.doubtnut.com/l/_3oCNuW0Bs07j
https://dl.doubtnut.com/l/_mMa3AWWylvDi
https://dl.doubtnut.com/l/_MkHjHKweMj3s


4. Calculate the velocity of a neutron having de Broglie

wavelength of 10 fermi. Mass of neutron,

. Neglect the relative e�ects.

Watch Video Solution

mn = 1.7 × 10− 27kg

5. Calculate the de-Broglie wavelength of an electron of

kinetic energy 100 eV. Given

.

Watch Video Solution

me = 9.1 × 10− 31kg, h = 6.62 × 10− 34Js

https://dl.doubtnut.com/l/_MkHjHKweMj3s
https://dl.doubtnut.com/l/_vX1ONCttFmTm
https://dl.doubtnut.com/l/_XolAMkTdEVA2


6. For what kinetic energy of a neutron will the associated

de-Broglie wavelength be  ? Mass of

neutron = .

Watch Video Solution

1.40 × 10− 10m

1.675 × 10− 27kg, h = 6.63 × 10− 34Js

7. The de-Broglie wavelength of an electron is . What is

its momentum ?

Watch Video Solution

4Å

8. What voltage must be applied to an electron microscope

to produce electrons of wavelength ?

Watch Video Solution

0.4A

https://dl.doubtnut.com/l/_tdG3y9hVlUYj
https://dl.doubtnut.com/l/_6enKm6Wm7UZj
https://dl.doubtnut.com/l/_piGM9q3f921r


9. Energy of a particle at absolute temperature T is of the

order kT. Calculate the wavelength of thermal neutrons at

. Take mass of neutron = 

 and k = 1.38 J 

.

Watch Video Solution

27∘C

1.67 × 10− 27kg, h = 6.6 × 10− 34Js

 mol − 1K − 1

10. The angle of re�ection for �rst order monochromatic X-

rays from a crystal whose atomic spacing is  is .

Calculate the wavelength of X-rays.

Watch Video Solution

2.5Å 15∘

https://dl.doubtnut.com/l/_piGM9q3f921r
https://dl.doubtnut.com/l/_1WUCQX7oVDPR
https://dl.doubtnut.com/l/_7JgWGEtKOnZc
https://dl.doubtnut.com/l/_1mp5m2DJleqk


11. Monochromatic X-rays, when re�ected from a crystal

with lattice spacing , produce �rst order di�raction

maximum at . What is the wavelength of X-rays ?

Watch Video Solution

2.0Å

θ = 30∘

https://dl.doubtnut.com/l/_1mp5m2DJleqk

