
PHYSICS

BOOKS - CHHAYA PHYSICS (BENGALI ENGLISH)

QUANTUM THEORY

Example

1. What is energy of a photoelectron, in electronvolt, moving with a

velocity of ? (Given, mass of electron 

)

Watch Video Solution

2 × 107ms− 1 = 9.1 × 10− 28g

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_LSPbF4GESvop


2. Stopping potential for a monochromatic light of a metal surface

is 4V. What is the maximum kinetic energy of photoelectron

Watch Video Solution

3. For a metal surface, ratio of the stopping potentials for two

different frequencies of incident lights is , what is the ratio of

the maximum velocities in the two cases?

Watch Video Solution

1: 4

4. Find the energy of a photon of wavelength  in eV (

 erg.s) . What is the momentum of this photon?

Watch Video Solution

4950Å

h = 6.62 × 10− 27

https://dl.doubtnut.com/l/_4An78c0mir36
https://dl.doubtnut.com/l/_DZpPvTLiz3gx
https://dl.doubtnut.com/l/_AV2OQwpj8Ow7


5. Find the number of photons emitted per second by a source of

power 25W. Assume, wavelength of emitted light

Watch Video Solution

= 6000Å. h = 6.62 × 10− 34J. s

6. Wavelength of ultraviolet light is . What will be the

energy of a photon of this light, in eV? 

Watch Video Solution

3 × 10− 5cm

(c = 3 × 1010m. s− 1)

7. Work functions of three metals A, B and C are 1.92 eV, 2.0 eV and

5. eV respectively. Which metal will emit photoelectrons when a

light of wavelength  is incident on the metal surfaces?

Watch Video Solution

4100Å

https://dl.doubtnut.com/l/_3N1Fr68OIYtP
https://dl.doubtnut.com/l/_OQdt0GEBUfc5
https://dl.doubtnut.com/l/_yQ96MRhlRfJ9
https://dl.doubtnut.com/l/_52XfLsuoXaxx


8. In a microwave over the electromagnetic waves are generated

having wavelength of the order of 1 cm. Find the energy of the

microwave photon. .

Watch Video Solution

(h = 6.33 × 10− 34J. s)

9. Work functions for zinc is 3.6 eV. If threshold frequency for zinc is

 cps, determine the value of Planck's constant. (

erg)

Watch Video Solution

9 × 1014

1eV = 1.6 × 10− 12

10. Maximum kinetic energy of the released photoelectrons emitted

from metallic sodium, when a light is incident on it, 0.73 eV. If the

work function of sodium is 1.82eV, find the energy of the incident

https://dl.doubtnut.com/l/_52XfLsuoXaxx
https://dl.doubtnut.com/l/_L2I3wsGOJgfx
https://dl.doubtnut.com/l/_IeQWUstkli91


photon in eV. Find wavelength of incident light. 

(  erg. s, erg)

Watch Video Solution

h = 6.63 × 10− 27 1eV = 1.6 × 10− 12

11. Light of wavelength  is incident on a metal. To release an

electron from the metal surface, 1.77 eV of energy is needed. Find

the kinetic energy of the fastest photoelectron. What is the

threshold frequency of the metal?

Watch Video Solution

6000Å

(h = 6.62 × 10− 27  erg. s, 1eV = 1.6 × 10− 12  erg)

12. Photoelectric threshold wavelength for a metal is . Find

the maximum kinetic energy of emitted photoelectron, when

ultraviolet radiation of wave length  is incident on the metal

surface. Planck's constant, 

3800Å

2000Å

h = 6.62 × 10− 34J. s

https://dl.doubtnut.com/l/_IeQWUstkli91
https://dl.doubtnut.com/l/_k5aZKVMV7d3W
https://dl.doubtnut.com/l/_GAa82BrTo7ZQ


Watch Video Solution

13. Threshold wavelength for photoelectric emission from a metal

surface is , Utraviolet light of wave-length  is incident

on the metal surface. 

Find the work function of the metal and

Watch Video Solution

3800Å 2600Å

14. Threshold wavelength for photoelectric emission from a metal

surface is , Utraviolet light of wave-length  is incident

on the metal surface. 

maximum kinetic energy of emitted photoelectron.

Watch Video Solution

3800Å 2600Å

(h = 6.63 × 10− 27  erg.s)

https://dl.doubtnut.com/l/_GAa82BrTo7ZQ
https://dl.doubtnut.com/l/_RF6bpx0zUkVI
https://dl.doubtnut.com/l/_zf71TdBKXxtb
https://dl.doubtnut.com/l/_ZVvztYeXrYSx


15. When radiation of wavelength  is incident on a metal

surface photoelectricity is generated. For a potential difference 0.6

V between cathode and anode, photocurrent stops. For another

incident radiation, the stopping potential changes to 1.1V. Find work

function of the metal and wavelength of the second radiation.

Watch Video Solution

4940Å

(h = 6.6 × 10− 27  erg. s, e = 1.6 × 10− 19C)

16. A stream of photons of energy 10.6 eV and intensity 

is incident on a platinum surface. Area of the surface is

 and its work function is 5.6 eV. 0.53 % of incident

photons emit photoelectrons. Find the number of photoelectrons

emitted per second and maximum and minimum energies of the

emitted photoelectrons in eV. 

Watch Video Solution

2.0Wm− 2

1.0 × 10− 4m2

(1eV = 1.6 × 10− 19J)

https://dl.doubtnut.com/l/_ZVvztYeXrYSx
https://dl.doubtnut.com/l/_CPSLUOrWbYQn


17. At what temperature would the kinetic energy of a gas molecule

be equal to the energy of photon of wavelength ? Given,

Boltzmann's constant, , Planck's constant, 

Watch Video Solution

6000Å

k = 1.38 × 10− 23J. K − 1

h = 6.625 × 10− 34J. s

18. Ratio of the work functions of two metal surface is . If

threshold wavelength of photoelectric effect for the 1st metal is

, what is the corresponding value for the 2nd metal surface?

Watch Video Solution

1: 2

6000Å

19. Work function of a metal surface is 2eV. Maximum kinetic energy

of photoelectrons emitted from the surface for incidence of light of

https://dl.doubtnut.com/l/_ZCIhVzrHXV00
https://dl.doubtnut.com/l/_KvnpIKOynNpE
https://dl.doubtnut.com/l/_qjoPfnsAyEuz


wavelength  is 1eV. What is the threshold wavelength of

radiation for that surface?

Watch Video Solution

4140Å

20. Work function of a metal is 4.0 eV. Find the maximum value of

wavelength of a radiation that can emit photoelectrons from the

metal.

Watch Video Solution

21. The maximum energies of photoelectrons emitted by a metal are

 when the incident radiation has frequencies 

respectively. Show that Planck's constant h and the work function

 of the metal are 


Watch Video Solution

E1 and E2 f1 and f2

W0

h = , W0 =
E1 − E2

f1 − f2

E1f2 − E2f1

f1 − f2

https://dl.doubtnut.com/l/_qjoPfnsAyEuz
https://dl.doubtnut.com/l/_wggM5QRIPb0M
https://dl.doubtnut.com/l/_QdzhOEFXPyIG


22. A photoelectric source is illuminated successively by

monochromatic light of wavelenth . Calculate the work

function of material of the source if the maximum kinetic energy of

the emitted photoelectrons in the second case is 3 times that in

the first case.

Watch Video Solution

λ and
λ

2

23. What is the de Broglie wavelength related to an electron of

energy 100 eV ? (Given, mass of electron,

)

Watch Video Solution

m = 9.1 × 10− 31kg,  e = 1.6 × 10− 19C and h = 6.63 × 10− 34J. s

https://dl.doubtnut.com/l/_QdzhOEFXPyIG
https://dl.doubtnut.com/l/_pgniO7ULRfzf
https://dl.doubtnut.com/l/_MPvgeWCZc5Ac


24. Calculate the momentum of a photon of frequency 

.Given, 

Watch Video Solution

5 × 1013Hz

h = 6.6 × 10− 34J. s and c = 3 × 108m. s− 1

25. The wavelength  of a photon and the de Broglie wavelength of

an electron have the same value. Show that the energy of the

photon is  times of the kinetic energy of the electron. Here

m, c and h have their usual meaning.

Watch Video Solution

λ

2λmc

h

26. An electron and a photon have same de Broglie wavelength

. Compare the kinetic energy of the electron with the

total energy of the photon.

Watch Video Solution

λ = 10− 1m

https://dl.doubtnut.com/l/_ot99eKMS2ap2
https://dl.doubtnut.com/l/_Qx8ONPFYLN0q
https://dl.doubtnut.com/l/_hz797fYKGW1o


27. Calculate the de Broglie wavelength of an electron of kinetic

energy 500 eV.

Watch Video Solution

28. Find de Broglie wavelength of neutron at  Given,

Boltzmann constant, , Planck's

constant, , mass of neutron, 

Watch Video Solution

127∘C

k = 1.38 × 10− 23J. mol− 1. K − 1

h = 6.626 × 10− 34J. s

m = 1.66 × 10− 27kg

29. Under what potential difference should an electron be

accelerated to obtain electron waves of ? Given, mass ofλ = 0.6Å

https://dl.doubtnut.com/l/_hz797fYKGW1o
https://dl.doubtnut.com/l/_gDzoozywV2Bd
https://dl.doubtnut.com/l/_hK9rmjWF0Jjl
https://dl.doubtnut.com/l/_AycVnrnh7F1a


electron, , Planck's constant, 

Watch Video Solution

m = 9.1 × 10− 31kg

h = 6.62 × 10− 34J. s

30. An -particle and a proton are accelerated from rest through

the same potential difference V. Find the ratio of de Broglie

wavelengths associated with them.

Watch Video Solution

α

31. For what kinetic energy of neutron will the associated de Broglie

wavelength be ? The mass of neutron is 

Watch Video Solution

1.40 × 10− 10m

1.675 × 10− 27kg and h = 6.63 × 10− 34J. s

https://dl.doubtnut.com/l/_AycVnrnh7F1a
https://dl.doubtnut.com/l/_wUQT56HeknMf
https://dl.doubtnut.com/l/_qIVo3MEdsOv6


Section Related Question

32. Find the wavelength of an electron having kinetic energy 10 eV.

Watch Video Solution

(h = 6.33 × 10− 34J. s, me = 9 × 10− 31kg)

33. An -particle moves in a circular path of radius 0.83 cm in the

presence of a magnetic field of . What is the de Broglie

wavelength associated with the particle?

Watch Video Solution

α

0.25Wb/m2

1. What is photoelectric effect

Watch Video Solution

https://dl.doubtnut.com/l/_Vsqpvu9wxbEi
https://dl.doubtnut.com/l/_AFlZRllzZnHe
https://dl.doubtnut.com/l/_hhhfUJ7MJRz1


2. What do you mean by photoelectric work function?

Watch Video Solution

3. Define: (i) photoelectron and (ii) photoelectric current

Watch Video Solution

4. What is 'stopping potential' ? Explain

Watch Video Solution

5. What is threshold frequency in photoelectric emission?

Watch Video Solution

https://dl.doubtnut.com/l/_BregBB6YLfOT
https://dl.doubtnut.com/l/_t0y35zuV1vUa
https://dl.doubtnut.com/l/_MCci6i0hOhP2
https://dl.doubtnut.com/l/_POsOahtNhsGV
https://dl.doubtnut.com/l/_tu1ZHTyEd7I1


6. Write down four characteristics of photoelectric effect

Watch Video Solution

7. State the features of photoelectric effect

Watch Video Solution

8. What is a photoelectric cell?

Watch Video Solution

9. Discuss two uses of photoelectric cells

Watch Video Solution

https://dl.doubtnut.com/l/_tu1ZHTyEd7I1
https://dl.doubtnut.com/l/_155MK9IxSXyJ
https://dl.doubtnut.com/l/_m75GPTraMl4A
https://dl.doubtnut.com/l/_CtIa3a83N0W4


10. State the laws of photoelectric effect

Watch Video Solution

11. Write down Einstein's photoelectric equation explaining the

symbols used.

Watch Video Solution

12. Discuss whether wave theory of radiation can explain

photoelectric effect or not.

Watch Video Solution

13. What do you mean by wave particle duality?

Watch Video Solution

https://dl.doubtnut.com/l/_rHRcKGYNNsMq
https://dl.doubtnut.com/l/_bhmgGFNMhfeF
https://dl.doubtnut.com/l/_pJ3aFg9qS7F2
https://dl.doubtnut.com/l/_6osioPqnWa0h


14. What do you mean by matter wave?

Watch Video Solution

15. Write down the Broglie's hypothesis

Watch Video Solution

16. What do you mean by de Broglie wavelength?

Watch Video Solution

17. Determine de Broglie wavelength of an electron accelerated

through a potential difference of V volt.

W t h Vid S l ti

https://dl.doubtnut.com/l/_6osioPqnWa0h
https://dl.doubtnut.com/l/_dpmryoJmXeTj
https://dl.doubtnut.com/l/_JpBzhwZNAQjw
https://dl.doubtnut.com/l/_hNzv2P8BRJJn
https://dl.doubtnut.com/l/_xW9CgL8NxTrf


Higher Order Thinking Skill Hots Questions

Watch Video Solution

18. Show that the de Broglie wavelength of electron of energy K is

given by .

Watch Video Solution

λ =
h

√2mK

1. Photoelectric current still continues when the anode is even at a

slight negative potential with respect to the photo cathode.

Explain.

View Text Solution

https://dl.doubtnut.com/l/_xW9CgL8NxTrf
https://dl.doubtnut.com/l/_FcrGLWXK0q6V
https://dl.doubtnut.com/l/_kLYCIZNfLVes


2. When radiation of wavelength  is incident on a nickel plate,

the plate gets positively charged. But when wavelength of incident

radiation is raised to , the plate remains neutral. Explain.

Watch Video Solution

2000Å

3440Å

3. Give example of production of (i) electron by a photon and (ii)

photon by an electron

Watch Video Solution

4. A metal plate that emit photoelectrons under the influence of

blue light, may not emit photoelectrons under the influence of red

light. Explain

Watch Video Solution

https://dl.doubtnut.com/l/_cDMiQHBPAwZq
https://dl.doubtnut.com/l/_j2USV6BpVahB
https://dl.doubtnut.com/l/_5YNM8Kvrxi7I
https://dl.doubtnut.com/l/_r663EkEHYumB


5. Radiation of frequency  is incident separately on two

photosensitive surfaces P and Q. The following observations were

made: 

(i) surface P: Photoemission occurs but the photoelectrons have

zero kinetic energy 

(ii) surface Q: Photoemission occurs and electrons have non-zero

kinetic energy. 

Which of these two has higher work function? If the frequency of

incident light is reduced, what will happen to photoelectron

emission in the two cases?

Watch Video Solution

1015Hz

6. An electron (charge = e, mass = m) is accelerated from rest

through a potential difference of V volt. What will be the de Broglie

wavelength of the electron?

Watch Video Solution

https://dl.doubtnut.com/l/_r663EkEHYumB
https://dl.doubtnut.com/l/_hGcIhvdbhHW7


Watch Video Solution

7. When light incident on a metal has energy less than the work

function of the metal, then no electron is emiited from the surface

of the metal. Mathematically justify this statement.

Watch Video Solution

8. Kinetic energy of proton is the same as that of an -particle.

What is the ratio of their respective de Brogile wavelengths?

Watch Video Solution

α

9. What should be the percentage increase or decrease of kinetic

energy of an electron so that its de Broglie wavelength is halved?

Watch Video Solution

https://dl.doubtnut.com/l/_hGcIhvdbhHW7
https://dl.doubtnut.com/l/_AlMxOLGg5JjK
https://dl.doubtnut.com/l/_xHuRtqMJIlqg
https://dl.doubtnut.com/l/_nEQShR6bUfGZ


10. Kinetic energy of a free electron is doubled. By how many times,

would its de Broglie wavelength increase?

Watch Video Solution

11. Energy of a photon = E , kinetic energy of a proton is also the

same as energy of the photon. Corresponding wavelength of the

photon and de Broglie wavelength of the proton are ,

respectively. What is the relation between E and the ratio of

?

Watch Video Solution

λ1 and λ2

λ1 and λ2

12. Is matter wave an electromagnetic wave?

Watch Video Solution

https://dl.doubtnut.com/l/_zTSSwylNNxva
https://dl.doubtnut.com/l/_dyRUfRqartl2
https://dl.doubtnut.com/l/_8AQgRwzwIwHI
https://dl.doubtnut.com/l/_l9TC66KxsBS4


13. Distinguish between matter wave and light wave.

Watch Video Solution

14. Maximum kinetic energies of photoelectrons emitted from a

metal surface when illuminated by radiations of wavelengths

, respectively. If , show that, 

Watch Video Solution

λ1 and λ2,  are K1 and K2 λ1 = 3λ2

K1 <
K2

3

15. A proton and an electron have the same kinetic energy. Which

one has large de Broglie wavelength?

Watch Video Solution

https://dl.doubtnut.com/l/_l9TC66KxsBS4
https://dl.doubtnut.com/l/_UAuMoHABa8Fn
https://dl.doubtnut.com/l/_uGBHqzDTL3aQ


16. A proton and an electron have same de Broglie wavelength.

Which one has higher kinetic energy?

Watch Video Solution

17. A beam of photon of energy 5.0 eV falls on a free metal surface

of work function 3.0 eV . As soon as the photoelectrons are emitted,

they are removed. But the emission comes to a stop after a while -

explain the reasons.

Watch Video Solution

18. A photon and an electron have same de Broglie wavelength.

Which one has greater total energy?

Watch Video Solution

https://dl.doubtnut.com/l/_K5EqgWAUst7p
https://dl.doubtnut.com/l/_3LxqRV5h8TmM
https://dl.doubtnut.com/l/_xpaF9yEBPe2L
https://dl.doubtnut.com/l/_gDTjIZxHhxgz


19. Does the photoelectric emission take place due to incidence of

visible light and ultraviolet rays on the surfaces of different types of

metal in our everyday experience?

View Text Solution

20. Why the photoectronic emission can not be performed by using

X-rays and gamma rays?

Watch Video Solution

21. What is the relation of de Broglie wavelength of a moving

particle
with temperature?

Watch Video Solution

https://dl.doubtnut.com/l/_gDTjIZxHhxgz
https://dl.doubtnut.com/l/_B3LFxuvvN4DC
https://dl.doubtnut.com/l/_PFmKDbDgvsZx


22. Find the expression of de Broglie wavelength of a particle

moving with velocity close to the velocity of light.

Watch Video Solution

23. If the speed of an electron is v and the speed of another particle

is 3v, ratio of the de Broglie wavelength of the electron to that of

the particle is . Is the particle a proton or an -particle? Justify

your answer.

Watch Video Solution

104

8.13
α

24. Prove that the product of the slope of -f graph and electronic

charge gives the value of planck's constant.

Watch Video Solution

V0

https://dl.doubtnut.com/l/_1iUU15P6NFTf
https://dl.doubtnut.com/l/_giDKD1YkS06F
https://dl.doubtnut.com/l/_XmHgIqeqyvIG
https://dl.doubtnut.com/l/_nWyJffzvy72Y


25. The given graphs show the variation of photoelectric current (I)

with the applied voltage (V) when light of different instensities is

incident on surfaces of different materials. Identify the pairs of

curves that correspond to different materials but same intensity of

incident radiations. 

View Text Solution

26. The potential energy U of a moving particle of mass m varies

with x as shown in figure. The de Broglie wavelengths of the particle

https://dl.doubtnut.com/l/_nWyJffzvy72Y
https://dl.doubtnut.com/l/_Pu4y56ZtJ2Re


Ncert Textbook Questions With Answer Hint

in the regions  respectively.

If the total energy of the particle is nE, find  


View Text Solution

0 ≤ x ≤ 1 and x > 1  are λ1 and λ2

λ1

λ2

1. Monochromatic light of wavelength 632.8 nm is produced by a

helium-neon laser. The power emitted is 9.42mW. 

Find the energy and momentum of each photon in the light beam.

https://dl.doubtnut.com/l/_Pu4y56ZtJ2Re
https://dl.doubtnut.com/l/_hBiiNb7aPicS


Watch Video Solution

2. Monochromatic light of wavelength 632.8 nm is produced by a

helium-neon laser. The power emitted is 9.42mW. 

How many photonsper second, on the average, arrive at a target

irradiated by beam? (Asume the entire beam to be incident on a

small area of the target)

Watch Video Solution

3. Monochromatic light of wavelength 632.8 nm is produced by a

helium-neon laser. The power emitted is 9.42mW. 

what should be the velocity of a hydrogen atom in order to have

the same momentum of photon?

Watch Video Solution

https://dl.doubtnut.com/l/_hBiiNb7aPicS
https://dl.doubtnut.com/l/_OWkozq0jpzlP
https://dl.doubtnut.com/l/_UD8ppStWyDGy
https://dl.doubtnut.com/l/_Z3LoeOogqG3r


4. The energy flux of sunlight reaching the surface of the earth is

. How many photons (nearly) per square metre

are incident on the earth per second? Assumethat the photons in

the sunlight have an average wavelength of 550 nm.

Watch Video Solution

1.388 × 103W . m− 2

5. The threshold frequency for a certain metal is  Hz. If

light of frequency Hz is incident on the metal, predict the

cut - off voltage for the photoelectric emission.

Watch Video Solution

3.3 × 1014

8.2 × 1014

6. The work function for a certain metal is 4.2 eV. Will this metal give

photoelectric emission for incident radiation of wavelenght 330

nm?

W t h Vid S l ti

https://dl.doubtnut.com/l/_Z3LoeOogqG3r
https://dl.doubtnut.com/l/_T1iS1ZRQJbjx
https://dl.doubtnut.com/l/_0G1VJhOpHIBL


Watch Video Solution

7. Light of wavelength 488 nm is produced by an argon laser which

is used in the photoelectric effect. When light from this spectral

line is incident on the cathode, the stopping (cut-off) potential of

photo electrons is 0.38 V. Find the work function of the material

from which the cathode is made.

Watch Video Solution

8. The wavelength of light the spectral emission line of sodium is

589 nm. Find the kinetic energy at which (a) an electron and (b) a

neutron,would have the same de Broglie wavelength.

Watch Video Solution

https://dl.doubtnut.com/l/_0G1VJhOpHIBL
https://dl.doubtnut.com/l/_ecxpkofMb0Rp
https://dl.doubtnut.com/l/_qDyAdCPwgv9S


9. What is the de broglie wavelength of a bullet of mass 0.040 kg

travelling at the speed of ?

Watch Video Solution

1.0km. s− 1

10. The wavelength of each of a photon and an electron is 1.00 nm.

Find their (a) momentum and (b) energy.

Watch Video Solution

11. The average kinetic energy of a neutron at 300 K is kT. Find its

de Broglie wavelength.

Watch Video Solution

3

2

https://dl.doubtnut.com/l/_jRu8UUX1BgHP
https://dl.doubtnut.com/l/_K8t1tWXdKC2K
https://dl.doubtnut.com/l/_c4tou96glzoV


12. What is the de Broglie wavelength of anitrogen molecule at 300

K? Assume the molecule to be moving with its rms speed. [Atomic

mass of nitrogen = 14.0076 u ]

Watch Video Solution

13. 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 Gev

into two -rays of equal energy . What is the wavelength associated

with each - rays?(1GeV = )

Watch Video Solution

γ

γ 109eV

14. Estimating the following number should be interesting. The

number will tell you why radio engineers need not worry much

https://dl.doubtnut.com/l/_zxBUJNB7YHVB
https://dl.doubtnut.com/l/_fFVW2Cv8cCJi
https://dl.doubtnut.com/l/_igSX5J6DsG1P


about photons. 

The number of photons emitted per second by a medium wave

transmitter of 10 kW power, emitting radiowaves of wave-length

500 m.

Watch Video Solution

15. Estimating the following number should be interesting. The

number tells you why our eye can never 'count photons', even in

barely detectable light. 

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 . Take the area of the pupil

to be about  and the average frequency of the white light to

be about  Hz.

Watch Video Solution

(~10− 10W . m− 2)

0.4cm2

6 × 1014

https://dl.doubtnut.com/l/_igSX5J6DsG1P
https://dl.doubtnut.com/l/_wDFRdKdZIqpB
https://dl.doubtnut.com/l/_hUKPGqBkqYoR


16. Monochromatic radiation of wavelength 640.2 nmY from a neon

lamp irradiates photosensitive material made of calcium or

tongusten. The stopping votage is measured to be 0.54V. 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

17. An electron microscope uses electrons accelerated by a voltage

of 50 kV. Determine the de Broglie wavelength associated with he

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

https://dl.doubtnut.com/l/_hUKPGqBkqYoR
https://dl.doubtnut.com/l/_TJpvLdQZsBLp


Ncert Exemplar Questions With Answer Hint

18. Find the typical de Broglie wavelength associated with a He

atom in helium gas at room temperature  and 1 atm

pressure.

Watch Video Solution

(27∘C)

19. Every metal has a definate work function. Why do all

photoelectrons not come out with the same energy if incident

radiation is monochromatic?

Watch Video Solution

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/_iwRIacH0F1cF
https://dl.doubtnut.com/l/_CYlNoIwNyRZc
https://dl.doubtnut.com/l/_yCxc4DRQlMhw


A. H

B. 

C. 

D. 

Answer: D

Watch Video Solution

H
1
2

H 0

H − 1
2

2. Consider a beam of electrons (each electron with energy )

incident on a metal surface kept in an evacuated chamber. Then

A. no electrons will be emitted as only photons can emit

electrons

B. electrons can be emitted but all with an energy 

E0

E0

https://dl.doubtnut.com/l/_yCxc4DRQlMhw
https://dl.doubtnut.com/l/_hL2y2vtqM7cf


C. electrons can be emitted with any energy, with a maximum of

 (  is the work function)

D. electrons can be emitted with any energy, with a maximum of

Answer: D

View Text Solution

E0 − ϕ ϕ

E0

3. An electron (mass m) with an initial velocity  is

in an electric field  (  = constant ). Its de Broglie

wavelength at time t is given by

A. 

B. 

C. 

→
V = v0 î(v0 > 0)

→
E = − E0 î E0 > 0

λ0

(1 + . )eE0

m
t
v0

λ0 = (1 + )
eE0t

mv0

λ0

https://dl.doubtnut.com/l/_hL2y2vtqM7cf
https://dl.doubtnut.com/l/_Tm0PHw7fFRfX


D. 

Answer: A

Watch Video Solution

λ0t

4. An electron (mass m) with an initial velocity  is in an

electric field . If , its de Broglie wavelength at

time t is given by

A. 

B. 

C. 

D. 

Answer: C

→
V = v0 î

→
E = E0 ĵ λ0 =

h

mv0

λ0

λ0




⎷1 +

e2E2
0 t

2

m2
0v

2
0

λ0

√1 +
e2E2

0 t
2

m2
0v

2
0

λ0

(1 + )
e2E2

0 t
2

m2
0v

2
0

https://dl.doubtnut.com/l/_Tm0PHw7fFRfX
https://dl.doubtnut.com/l/_Co1rqJqH12vo


Watch Video Solution

5. An electron is moving with an initial velocity  and is in a

magnetic field . Then its de Broglie wavelength

A. remains constant

B. increases with time

C. decreases with time

D. increases and decreases periodically

Answer:

Watch Video Solution

→
V = v0 î

→
B = B0 ĵ

6. Relativistic corrections become necessary when the expression

for kinetic energy  becomes comparable to . At what demv21

2
mc2

https://dl.doubtnut.com/l/_Co1rqJqH12vo
https://dl.doubtnut.com/l/_UwawEqSZAMls
https://dl.doubtnut.com/l/_0HYBc2Qy1hOn


Broglie wavelength will relativistic corrections become important

for an electron?

A. 10nm

B. 

C. 

D. 

Answer: C::D

View Text Solution

10− 1nm

10− 4nm

10− 6nm

7. Photons absorbed in matter are converted to heat. A source

emitting n photons/s of frequency f is used to convert 1 kg of ice at

 to water at . Then the time T taken for the conversion

A. decreases with increasing n, with f fixed

0. ∘ C 0. ∘ C

https://dl.doubtnut.com/l/_0HYBc2Qy1hOn
https://dl.doubtnut.com/l/_u0zxawUOhmZl


B. decreases with n fixed, f increasing

C. remains constant with n and f changing such that nf =

constant

D. increases when product nf increases.

Answer: A::B::C

Watch Video Solution

8. 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 values

. Which of the following statements are

true?

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

centre

λ1, λ2  with λ1 > λ2

https://dl.doubtnut.com/l/_u0zxawUOhmZl
https://dl.doubtnut.com/l/_HvMoqp1iIbyn


Exercise Multiple Choice Questions

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

focus

C. When the de Broglie wavelength is , the particle is nearer

the origin than when its value is 

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

the origin than when its value is 

Answer: B::D

View Text Solution

λ1

λ2

λ2

λ1

1. A monochromatic source of light is kept at a distance of 0.2 m

from a photoelectric cell. Stopping potential  and saturationV0

https://dl.doubtnut.com/l/_HvMoqp1iIbyn
https://dl.doubtnut.com/l/_rZm6Vyo2XqUy


current  are 0.6 V and 18.0 mA, respectively. Now the source is

kept at a distance of 0.6 m from the cell. Then

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

I0

V0 = 0.2V , I0 = 18.0mA

V0 = 0.2V , I0 = 2.0mA

V0 = 0.6V , I0 = 18.0mA

V0 = 0.6V , I0 = 2.0mA

2. For a monochromatic light incident on a metal surface, the

stopping potential is V. Then the kinetic energy of the fastest

photoelectrons emitted from that surface is

A. eV

https://dl.doubtnut.com/l/_rZm6Vyo2XqUy
https://dl.doubtnut.com/l/_oaPBdD76mucz


B. 2eV

C. 

D. 

Answer: A

Watch Video Solution

2eV
m

√
2eV
m

3. If in a photo-electric experiment, the wavelength of incident

radiation is reduced from  then

A. stopping potential will decrease

B. stopping potential will increase

C. kinetic energy of emitted electrons will decrease

D. the value of work function will decrease

Answer: B

6000Å  to 4000Å

https://dl.doubtnut.com/l/_oaPBdD76mucz
https://dl.doubtnut.com/l/_fxkL2jXmN858


Watch Video Solution

4. If the stopping potential for photoelectric emission is 0.75 V, the

kinetic energy of the fastest photoelectrons is

A. 0.75 V

B. 7.5 eV

C. 0.75 eV

D. 

Answer: C

Watch Video Solution

0.75 × 10− 19J

5. For a monochromatic light incident on a metal surface, the

maximum velocity of the emitted photoelectrons is v. Then the

https://dl.doubtnut.com/l/_fxkL2jXmN858
https://dl.doubtnut.com/l/_l5gb48H8NVh8
https://dl.doubtnut.com/l/_YD0FHIn2Q7ZF


stopping potential would be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2mv2

e

mv2

e

mv2

2e

mv2

√2e

6. For two monochromatic radiations incident on the same metal

surface, the stopping potentials are 1.0 V and 2.0 V. The ratio

between the maximum velocities, of the emitted photoelectrons is

A. 

B. 

2: 1

√2: 1

https://dl.doubtnut.com/l/_YD0FHIn2Q7ZF
https://dl.doubtnut.com/l/_JZF2wSaAjJg6


C. 

D. 

Answer: C

Watch Video Solution

1: √2

1: 2

7. Energy of photon incident on a metal plate is twice its work

function. How many times should be the wavelength of incident

light so that the kinetic energy of the fastest electron will be

doubled?

A.  times

B.  times

C.  times

D. 2 times

3

2

2

3

1

2

https://dl.doubtnut.com/l/_JZF2wSaAjJg6
https://dl.doubtnut.com/l/_uyxnXs2peKf1


Answer: B

Watch Video Solution

8. Work function of zinc is twice that of sodium. If the photoelectric

threshold wavelength for sodium is , what will be its vaue for

zinc?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

7000Å

3500Å

14000Å

10500Å

4667Å

https://dl.doubtnut.com/l/_uyxnXs2peKf1
https://dl.doubtnut.com/l/_QajfID6tFuYt


9. Threshold wavelength of a metal for electron emission is .

Which one of the following sources of light will be able to emit

electrons from the metal?

A. 50 W infrared

B. 1 W infrared

C. 50 W red light

D. 1 W ultraviolet

Answer: D

Watch Video Solution

5200Å

10. When photons of energy 6eV is incident on a metal surface, the

kinetic energy of the fastest electrons becomes 4eV. The value of

stopping potential is (in V)

https://dl.doubtnut.com/l/_NmrmZHvUMeCr
https://dl.doubtnut.com/l/_ufWUXjPxlJMt


A. 2

B. 4

C. 6

D. 10

Answer: B

Watch Video Solution

11. In case of photoelectric effect, the incident photon

A. vanishes completely

B. is scattered with lower frequency

C. is scattered with higher frequency

D. is scattered with the same frequency

Answer: A

https://dl.doubtnut.com/l/_ufWUXjPxlJMt
https://dl.doubtnut.com/l/_Vc28rf0o0MVG


Watch Video Solution

12. Which of the following quantities has the same dimension as

that of Planck's constant?

A. linear momentum

B. angular momentum

C. energy

D. power

Answer: B

Watch Video Solution

13. In case of photoelectric effect, the graph of kinetic energy of

photoelectron with respect to the frequency of incident radiation

https://dl.doubtnut.com/l/_Vc28rf0o0MVG
https://dl.doubtnut.com/l/_ndh6fUqoe45j
https://dl.doubtnut.com/l/_Mt6DCY86nwJs


will be a straight line. The slope of this straight line depends on

A. the nature of the metal surface

B. the intensity of the incident radiation

C. the nature of the metal surface as well as the intensity of

incident radiation

D. none of the nature of the metal surface or the intensity of

incident radiation

Answer: D

Watch Video Solution

14. A body absorbs  photons of frequency  Hz. Which of

the following information is correct? [Assume, all the energy of

photons is transformed into mass]

5 × 1029 1020

https://dl.doubtnut.com/l/_Mt6DCY86nwJs
https://dl.doubtnut.com/l/_kth4ESEoGk8G


A. mass of the body remains unchanged

B. mass of the body increases by 0.00037 kg

C. mass of the body increases by 0.37 kg

D. mass of the body increases by 3.7 kg

Answer: C

View Text Solution

15. The momentum of a photon (frequency = f, rest mass = 0) is

A. 

B. 

C. 

D. zero

Answer: A

hf

c

hλ

c

hc

λ

https://dl.doubtnut.com/l/_kth4ESEoGk8G
https://dl.doubtnut.com/l/_E57rsaItkNaU


Watch Video Solution

16. A monochromatic radiation of wavelength  and intensity I is

incident on a plate of area A. Find the number of photons striking

the plate per second.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

λ

Iλ

Ahc

hc

IλA

IλA

hc

hλ

cλA

https://dl.doubtnut.com/l/_E57rsaItkNaU
https://dl.doubtnut.com/l/_2dVNWtoAwhxD


17. The threshold frequency for a photosensitive metal is

. If a light of frequency  is incident on

this metal, the cut-off voltage for the photoelectron emission is

nearly.

A. 1V

B. 2V

C. 3V

D. 5V

Answer: B

Watch Video Solution

3.3 × 1014Hz 8.2 × 1014Hz

18. The anode voltage of a photocell is kept fixed. The wavelength 

of the light falling on the cathode is gradully changed. The plate

λ

https://dl.doubtnut.com/l/_vKfjy4CQ4yh0
https://dl.doubtnut.com/l/_MfhqKDC9RdpS


current I of the photocell varies as follows.

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_MfhqKDC9RdpS


19. A body of mass 60g is moving with a velocity of . The

de Broglie wavelength of the body will be approximately

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

10m. s− 1

(h = 6.63 × 10− 34J. s)

10− 35m

10− 25m

10− 33m

10− 23m

20. If the de Broglie wavelength of a gas molecule at  be ,

what will be its wavelength at ?

0∘C λ

819∘C

https://dl.doubtnut.com/l/_MfhqKDC9RdpS
https://dl.doubtnut.com/l/_Bu6zPRum8dLz
https://dl.doubtnut.com/l/_XsA2XO9SMomT


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

λ

λ

2

λ

3

λ

4

21. Two moving electrons have a ratio of  between their

respective kinetic energies. The ratio between their de Broglie

wavelength is

A. 

B. 

C. 

1: 2

2: 1

√2: 1

1: √2

https://dl.doubtnut.com/l/_XsA2XO9SMomT
https://dl.doubtnut.com/l/_BVgpCNjWUQFw


D. 

Answer: B

Watch Video Solution

1: 2

22. An electron is accelerated by a photential difference V and as a

result, its de Broglie wavelength beocmes . If the applied potential

difference was 2V, the de Broglie wavelength would have been

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

λ

2λ

√2λ

λ

√2

λ

2

https://dl.doubtnut.com/l/_BVgpCNjWUQFw
https://dl.doubtnut.com/l/_L4KjhTTJtPOw


23. The wavelength associated with an electron of mass m having

kinetic energy E is given by

A. 

B. 2mhE

C. 

D. 

Answer: D

Watch Video Solution

2h
mE

2√2mE

h

h

√2mE

24. The wavelength of a light is . If h be the Planck's constant,

then the momentum of the corresponding photon will be

A. 

0.01Å

10− 2h

https://dl.doubtnut.com/l/_L4KjhTTJtPOw
https://dl.doubtnut.com/l/_52wKIWj6e1fK
https://dl.doubtnut.com/l/_A3IycXPJQ8z4


B. h

C. 

D. 

Answer: D

Watch Video Solution

102h

1012h

25. Electron used in an electron microscope are accelerated by a

voltage of 25 kV. If the voltage is increased to 100 kV then the de

Broglie wavelength associated with the electrons would

A. increase by 2 times

B. decrease by 2 times

C. decrease by 4 times

D. increase by 4 times

https://dl.doubtnut.com/l/_A3IycXPJQ8z4
https://dl.doubtnut.com/l/_g8R7rFCOAT46


Answer: B

Watch Video Solution

26. The de Broglie wavelength associated with proton changes by

0.25% if its momentum is changed by . The initial momentum was

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

p0

100p0

p0

400

401p0

p0

100

https://dl.doubtnut.com/l/_g8R7rFCOAT46
https://dl.doubtnut.com/l/_qFZV3rJjHvvK


Exercise Very Short Answer Types Questions

27. The proton when accelerated through a potential difference of V

volt has a wavelength  associated with it. If an -particle is to have

the same wavelength , it must be accelerated through a potential

difference of

A. 

B. 

C. 4V

D. 8V

Answer: A

Watch Video Solution

λ α

λ

V

8

V

4

https://dl.doubtnut.com/l/_kXFPO8sB1pMz


1. Below a minimum frequency of light, photoelectric emission does

not occurs. Is the statement true or false?

Watch Video Solution

2. Above the threshold wavelength for a metal surface, even a light

of low intensity can emit photoelctrons. Is the statement true?

Watch Video Solution

3. What will be the effect on the velocity of emitted photo-electron

if the wavelength of incident light is gradually decreased?

Watch Video Solution

4. Why are alkali metals highly photon-sensitive?

https://dl.doubtnut.com/l/_ZOwba5RB9B4j
https://dl.doubtnut.com/l/_ziaVDlyTAs85
https://dl.doubtnut.com/l/_jYX9mVamyFQI
https://dl.doubtnut.com/l/_HOnnR5jF6qj0


Watch Video Solution

5. Express in eV the amount of kinetic energy gained by an electron

when it is passed through a potential difference of 100 V.

Watch Video Solution

6. Photoelectric threshold wavelength for a metal is . If the

wavelength of incident radiation be , will there be any

emission of photoelectrons?

Watch Video Solution

2100Å

1800Å

7. Which property of photoelectric particles was discovered from

Hertz's experiment?

View Text Solution

https://dl.doubtnut.com/l/_HOnnR5jF6qj0
https://dl.doubtnut.com/l/_CrWlDR84QgWK
https://dl.doubtnut.com/l/_MwAvGeluBZrG
https://dl.doubtnut.com/l/_JXHyP3TrH3St


8. Which property of photoelectric particles was measured from

Lenard's experiment?

View Text Solution

9. What is the relation between the stopping potential  and the

maximum velocity  of photoelectrons?

Watch Video Solution

V0

vmax

10. How does the kinetic energy of photoelectrons change due to

increase in intensity of incident light?

Watch Video Solution

https://dl.doubtnut.com/l/_JXHyP3TrH3St
https://dl.doubtnut.com/l/_EPpuZ79W50ft
https://dl.doubtnut.com/l/_ydu0RfhDh3yM
https://dl.doubtnut.com/l/_gTrAaVoF59rS


11. Give an example of production of photons by electrons.

View Text Solution

12. Maximum kinetic energy of photoelectrons depends on the

______ of light used, but does not depend on the ______ of light

Watch Video Solution

13. In case of photoelectric emission, the maximum kinetic energy of

photoelectrons increases with increase in the ______ of incident light

Watch Video Solution

14. Lenard concluded from his experiment that the particles

emitted in photoelectric effect are _____

https://dl.doubtnut.com/l/_SyQZk0nSoB1H
https://dl.doubtnut.com/l/_JfWPlrLr5mn9
https://dl.doubtnut.com/l/_eQFpFJrzZKNd
https://dl.doubtnut.com/l/_HtK2KLpCBV8B


View Text Solution

15. Given an example of production of electrons by photons

Watch Video Solution

16. If the intensity of incident radiation on a metal surface is

doubled, what happens to the kinetic energy of the electrons

emitted?

Watch Video Solution

17. Write down the relation between threshold frequency and

photoelectric work function for a metal.

Watch Video Solution

https://dl.doubtnut.com/l/_HtK2KLpCBV8B
https://dl.doubtnut.com/l/_Y6cN3qSRp9bH
https://dl.doubtnut.com/l/_oHZ1jNCFh20B
https://dl.doubtnut.com/l/_N1wZMg9eOonb


18. Which property of light is used to explain the characteristics of

photoelectric effect?

Watch Video Solution

19. What is the rest mass of a photons?

Watch Video Solution

20. The wavelength of an electromagnetic radiation is . What is

the energy of a photon of this radiation?

Watch Video Solution

λ

21. The light coming from a hydrogen-filled discharge tube falls on

sodium metal. The work function of sodium is 1.82 eV and the

https://dl.doubtnut.com/l/_CImjtFkaaglW
https://dl.doubtnut.com/l/_qXIPjWAP84Yc
https://dl.doubtnut.com/l/_4dYsV14Ia7yw
https://dl.doubtnut.com/l/_bh0c3GTCpbiS


kinetic energy of the fastest photoelectron is 0.73 eV. Find the

energy of incident light

Watch Video Solution

22. In case of photoelectric emission, the maximum kinetic energy

of emitted electrons depends linearly on the _______ of incident

radiation

Watch Video Solution

23. In case of electromagnetic radiation of frequency f, what is the

momentum of the associated photon?

Watch Video Solution

https://dl.doubtnut.com/l/_bh0c3GTCpbiS
https://dl.doubtnut.com/l/_wxkM9ihUkqeK
https://dl.doubtnut.com/l/_2QTQ3wPLrz5Z


24. If photons of energy 6eV are incident on a metallic surface, the

kinetic energy of fastest electrons becomes 4eV. What is the value

of the stopping potential?

Watch Video Solution

25. The threshold wavelength of a metal having work function W is

. What will be the threshold wavelength of a metal having work

function 2W ?

Watch Video Solution

λ

26. The work function of a metal surface for electron emission is W.

What will be the threshold frequency of incident radiation for

photoelectric emission?

Watch Video Solution

https://dl.doubtnut.com/l/_xCJ7fQHsuIqw
https://dl.doubtnut.com/l/_xrGFBdiWKThz
https://dl.doubtnut.com/l/_oGsJbcXfTUYi


27. What is the effect on the velocity of the emitted photoelectrons

if the wavelength of the incident light is decreased?

Watch Video Solution

28. Two metals A and B have work function 4eV and 10eV

respectively. Which metal has higher threshold wavelength?

Watch Video Solution

29. Ultravilet light is incident on two photosensitive materials

having work functions . In which case will

the kinetic energy of the emitted electrons be greater? Why?

Watch Video Solution

W1 and W2(W1 > W2)

https://dl.doubtnut.com/l/_oGsJbcXfTUYi
https://dl.doubtnut.com/l/_OTPpsDxNlPtS
https://dl.doubtnut.com/l/_OkN5kNqaXM8I
https://dl.doubtnut.com/l/_mPdAI3hnJ2Ab
https://dl.doubtnut.com/l/_NZRJweoboK72


30. Is it possible to bring about interference of electron?

Watch Video Solution

31. What type of wave is suitable to represent the wave associated

with a moving particle?

View Text Solution

32. Davission and Germer experimentally demonstrated the

existence of _____ waves

Watch Video Solution

33. The wavelength of a stream of charged particles accelerated by

a voltage V is . What will be the wavelength if the voltage isλ

https://dl.doubtnut.com/l/_NZRJweoboK72
https://dl.doubtnut.com/l/_rqBmtOQ1MKKB
https://dl.doubtnut.com/l/_Y1iqtNKfEwMz
https://dl.doubtnut.com/l/_sWO4YuJmFKu4


increased to 4V?

Watch Video Solution

34. The de Broglie wavelength of an electron and the wavelength of

a photon are equal and its value is . Which one has a

higher kinetic energy?

Watch Video Solution

λ = 10− 10m

35. An electron and a proton have the same kinetic energy. Identify

the particle whose de Broglie wavelength would be greater

Watch Video Solution

36. The de Broglie wavelength of a particle of kinetic energy K is .

What would be the wavelength of the particle if its kinetic energy

λ

https://dl.doubtnut.com/l/_sWO4YuJmFKu4
https://dl.doubtnut.com/l/_rYaplQwZZGa1
https://dl.doubtnut.com/l/_s7nSzl0wqebv
https://dl.doubtnut.com/l/_QIDlxwGxCdSS


Exercise Short Answer Type Questions I

were K/4 ?

Watch Video Solution

37. The de Broglie wavelength associated with an electron

accelerated through a potential difference V is . What will be its

wavelength when the accelerating potential is increased to 4 V?

Watch Video Solution

λ

1. If the anode of a photoelecric cell is given a slightly negative

potential with respect to the cathode, even then the cell works.

Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_QIDlxwGxCdSS
https://dl.doubtnut.com/l/_JjaR6QfRz0IQ
https://dl.doubtnut.com/l/_eHNh1qWBc4JT


2. Photoelectric effect is the opposite phenomenon of X-ray

emission'. Explain.

Watch Video Solution

3. In spite of being a massless particle, a photon has some

momentum-explain.

Watch Video Solution

4. An electron and a proton have the same de Broglie wavelength.

Which one has higher kinetic energy?

Watch Video Solution

https://dl.doubtnut.com/l/_NlYQDsMJjaGY
https://dl.doubtnut.com/l/_boQ3kuonvHpi
https://dl.doubtnut.com/l/_EyKqcbDOnPdk


5. Why can a matter wave not be represented by a pure sinusoidal

wave?

Watch Video Solution

6. An electron of charge e and mass m is acceleration from rest with

a potential V. What is the de Broglie wavelength of the electron?

Watch Video Solution

7. A strong red ligh cannot be emit photoelectrons from a metal

surface, yet a feeble ultraviolet radiation can - explain how it is

possible.

Watch Video Solution

https://dl.doubtnut.com/l/_zPqHQqJcavPK
https://dl.doubtnut.com/l/_UVhPQevGUUT3
https://dl.doubtnut.com/l/_bKd1ZDNXl2ah


8. A metal surface does not emit any electron if the energy of

incident radiation is less than the photoelectric work function of

the metal - justify the statement mathematically.

Watch Video Solution

9. The de broglie wavelength of a moving electron is physically

important quality, but that of a moving cricket ball has no pertical

significance - why?

Watch Video Solution

10. The frequerncy of incident radiation is greater than threshold

frequency in a photocell. How will the stopping potential vary, if

frequency is increased, keeping other factors constant?

Watch Video Solution

https://dl.doubtnut.com/l/_9EgsHAmdSL4e
https://dl.doubtnut.com/l/_V5BF57b7caUw
https://dl.doubtnut.com/l/_8mcOrSfowpEd


11. If the frequency of incident radiation on a photocell is doubled

for the same intensity, what changes will you observe in (i) kinetic

energy of photoelectrons emitted (ii) photoelectric current?

Watch Video Solution

12. Show that the de Broglie wavelength of charged particles

accelerated through a potential of V volt is given by

. Hence show that the de-Broglie wavelength of

electron is  .

Watch Video Solution

λ = h/√2mqV

Å
12.27

√V

13. A source of light is placed at a distance of 50cm from a photocell

and the cutt-off potential is found to be . If the distance betweenV0

https://dl.doubtnut.com/l/_8mcOrSfowpEd
https://dl.doubtnut.com/l/_ZH1KxETz63Lr
https://dl.doubtnut.com/l/_A2p7TQLOuRmN
https://dl.doubtnut.com/l/_gT0XydqbJeNC


the light source and the photocell is made 25cm, what will be the

new cutt-off potential? Justify your answer.

Watch Video Solution

14. How does (i) photoelectric current and (ii) kineic energy of the

photoelectrons emitted in a photocell vary if the intensity of the

incident radiation is doubled?

Watch Video Solution

15. Does the 'stopping potential' in photoelectric emission depend

upon (i) the intensity of the incident radiation in a photocell? (ii)

the frequency of the incident radiation?

Watch Video Solution

https://dl.doubtnut.com/l/_gT0XydqbJeNC
https://dl.doubtnut.com/l/_rRqMsUCmdvNg
https://dl.doubtnut.com/l/_QbjYeZ1KWHKg


16. Explain the effect of increase of (i) frequency (ii) intensity of the

incident radiation on photoelectrons emitted by a phototube.

Watch Video Solution

17. For a photosensitive surface, threshold wavelength is . Does

photoemission occur, if the wavelength  of the incident

radiation is (a) more than  (b) less than ? Justify your answer.

Watch Video Solution

λ0

(λ)

λ0 λ0

18. An electron and a proton are moving in the same direction and

posses same kinetic energies. Find the ratio of de Broglie

wavelength associated with these particles.

Watch Video Solution

https://dl.doubtnut.com/l/_XvNbJfUL0ihD
https://dl.doubtnut.com/l/_RnymcdseHnuw
https://dl.doubtnut.com/l/_6e9NblKCMtZW


Exercise Short Answer Type Questions Ii

1. A beam of photons of energy 5.0 eV is incident on a metal surface,

whose work function is 3.0 eV. The metal remains isolated and the

photoelectrons are being removed instantaneously after their

emission. Although photoelectric emission akes places initially, but

after some times it ceases. Explain it with reasons.

Watch Video Solution

2. In an experiment of photoelectric effect, the variation of

maximum kinetic enegy (E) of the emitted electrons with frequency

has been shown in Fig. 1.19. From the figure, determine (i) threshold

https://dl.doubtnut.com/l/_SISSY06EA8jk
https://dl.doubtnut.com/l/_34YmA3JidvxE


frequecy, (ii) work function, (iii) Planck's constant. 

View Text Solution

3. An electromagnetic wave of wavelength  is incident on a

photoelectrons emitted from this surface have the de Broglie

wavelength  prove that 

Watch Video Solution

λ

λ1 λ = ( )λ2
1

2mc

h

https://dl.doubtnut.com/l/_34YmA3JidvxE
https://dl.doubtnut.com/l/_1hu6sdzNJYCi
https://dl.doubtnut.com/l/_f7u9mzDUh4SH


Exercise Problem Set I

4. An electron and a proton are accelerated through the same

potential. Which one of the two has (i) greater value of de Broglie

wavelength associated with it and (ii) less momentum? Justify your

answer.

Watch Video Solution

1. For a monochromatic radiation incident on a metal surface, the

stopping potential is 2.0V. Find out the maximum velocity of the

emitted photoelectrons.

Watch Video Solution

https://dl.doubtnut.com/l/_f7u9mzDUh4SH
https://dl.doubtnut.com/l/_f1EX5g8Quna3


2. For a monochromatic radiation incident on the metal surface, the

photoelectrons are emitted with a maximum velocity of .

What will be the stopping potential?

Watch Video Solution

106m. s− 1

3. The wavelength of an ultraviolet radiation is . What

is the energy, in eV, of the associated photon?

Watch Video Solution

3 × 10− 5cm

(c = 3 × 1010cm. s− 1)

4. A photon has an energy of 75eV. Find its frequency and

momentum.

Watch Video Solution

https://dl.doubtnut.com/l/_tCHdCaGt2zXE
https://dl.doubtnut.com/l/_n4kBMBS7tmn9
https://dl.doubtnut.com/l/_ceDbnGzuOWP5
https://dl.doubtnut.com/l/_p4AiSK3pZHgn


5. Wavelength of some X-ray is . Determine the energy of the X-

ray photon.

Watch Video Solution

1Å

6. The photon energy of a radiation is 2.55eV. Determine the

frequency and wavelength of that radiation.

Watch Video Solution

7. How many photons will a source of power 50W produce per

second? The wavelength of an emitted photon is 6000  . Given , 

Watch Video Solution

Å

h = 6.62 × 10− 34J. s

https://dl.doubtnut.com/l/_p4AiSK3pZHgn
https://dl.doubtnut.com/l/_sAAh42Iw2upM
https://dl.doubtnut.com/l/_VSWZjOPg7sLj


8. A red line in the hydrogen spectrum has a wavelength of 6563 .

Find out its photon energy.

Watch Video Solution

Å

9. The photon energy of a radiation is 1keV. What will be its (i)

frequency, and (ii) wavelength?

Watch Video Solution

10. The photon energy corresponding to a radiation of wavelength

5000  is 2.48eV. Find out Planck's constant from this data.

Watch Video Solution

Å

https://dl.doubtnut.com/l/_g0tzqaqil3Be
https://dl.doubtnut.com/l/_ovkpLkO7jldg
https://dl.doubtnut.com/l/_tj6f581avmR0


11. Work function for monlybdenum is 4.2 eV. Determine the

threshold wavelength of photoelectric effect for molybdenum.

Watch Video Solution

12. Work function for a metal is 1.77 eV and the wavelength of an

incident ray on that metal is 5893 . Determine the maximum

kinetic energy of the photoelectrons emitted from that metal.

Watch Video Solution

Å

13. Energy of incident photon on a metal surface is 5.0 eV and

photoelectric stopping potential is 3.23V. Determine the threshold

wavelength for the metal.

Watch Video Solution

https://dl.doubtnut.com/l/_ZjLW4u3fvhAa
https://dl.doubtnut.com/l/_JULB0u4MsjIH
https://dl.doubtnut.com/l/_9DmHcZyvzNzF
https://dl.doubtnut.com/l/_iG4T2JmsHJ1B


14. thresold Wavelength of incident light on a metal surface is 404

. Determine the work function.

Watch Video Solution

Å

15. Stopping poential for the electrons emitted due to incidence of

light on a metal is 3V. Determine the frequency of this light and

also the work function for metal. Given, the threshold frequency for

photoelectric emission from that metal is .

Watch Video Solution

6 × 1014Hz

16. For photoelectric emission, threshold wavelength of a metal is

2460 . If ultraviolet light of wavelength 1810  be incident on the

metal, what will be the maximum kinetic energy of the emitted

Å Å

https://dl.doubtnut.com/l/_iG4T2JmsHJ1B
https://dl.doubtnut.com/l/_1zkI02Z8A3pH
https://dl.doubtnut.com/l/_GoWoxXZaaJMj


electrons? [Planck's constant , velocity of light

in veccuum ]

Watch Video Solution

= 6.62 × 10− 34J. s

= 3 × 108m. s− 1

17. The stopping potential of copper is 2.72V for light of wavelength

1849 . Determine the work function and threshold frequency of

the metal.

Watch Video Solution

Å

18. When radiation of wavelength  is incidenton a metallic surface,

the stopping potential is 4.8V. If the same surface is illuminated

with radiation of double the wavelength, the stopping potential

becomes 1.6V. What is the threshold wavelength for the surface?

Watch Video Solution

λ

https://dl.doubtnut.com/l/_GoWoxXZaaJMj
https://dl.doubtnut.com/l/_IkJBqtrK5taz
https://dl.doubtnut.com/l/_qr54ySmTy7tP


19. work function for electronic emission from sodium is 1.77 eV.

What is the threshold frequency of incident radiation for photon-

emission from sodium?

Watch Video Solution

20. The work function for electron emission from a metal is 1.9 eV,

and the wavelength of the radiation incident on its surface is 4041

. Find out the kinetic energy of the fastest photoelectrons.

Watch Video Solution

Å

21. The photoelectric threshold wavelength of radiation incident on

its surface is . If the wavelength of radiation incident on its

surface 2020 , find out the (i) work function and (ii) kinetic energy

of the fastest photoelectrons.

3415Å

Å

https://dl.doubtnut.com/l/_nu54fvr7MCw0
https://dl.doubtnut.com/l/_KBVrhgtcVTvq
https://dl.doubtnut.com/l/_Qa1rnqMTbYfc


Watch Video Solution

22. The photoelectric work function of a metal is 1.2 eV. What will be

the stopping potential for a radiation of wavelength 

incident on its surface?

Watch Video Solution

5500Å

23. The photoelectric work function of a metal is 3800 . If an

ultraviolet radiation of wavelength 2000  is incident on its

surface, find out the maximum kinetic energy of the emitted

photoelectrons. (Planck's constant ).

Watch Video Solution

Å

Å

= 6.63 × 10− 34J. s

https://dl.doubtnut.com/l/_Qa1rnqMTbYfc
https://dl.doubtnut.com/l/_S2X0NwB4UkaF
https://dl.doubtnut.com/l/_gokib7IlXwHV


24. Find out the photoelectric threshold wavelength of copper.

Given work function of copper

Watch Video Solution

= 4.52eV , h = 6.6 × 10− 34J. s, 1eV = 1.6 × 10− 19J

25. Find the photoelectric threshold frequency of a metal is 6525 .

What will be the stopping potential if the metal is irradiated with

light of wavelength 4000 ?

Watch Video Solution

Å

Å

26. A monochromatic source, emitting light of wavelength, 600 nm,

has a power output of 66W. Calculate the number of photons

emitted by this source is 2 minutes.

Watch Video Solution

https://dl.doubtnut.com/l/_VZxYjJu5Jn7J
https://dl.doubtnut.com/l/_u3dvUINczP5D
https://dl.doubtnut.com/l/_NeBm0Z6zmknC


27. The threshold frequency of a metal is . When the light of

frequency  is incident on the metal plate, the maximum velocity

of electrons is . When the frequency of the incident radiation is

increased to , the maximum velocity of electron emitted is .

Find the ratio of  to .

Watch Video Solution

f0

2f0

v1

5f0 v2

v1 v2

28. By how much would the stopping potential for given

photosensitive surface go up if the frequency of the incident

radiations were to be increased from  to ?

Given 

.

Watch Video Solution

4 × 1015Hz 8 × 1015Hz

h = 6.4 × 10− 34J. s, e = 1.6 × 10− 19C and c = 3 × 108m. s− 1

https://dl.doubtnut.com/l/_NeBm0Z6zmknC
https://dl.doubtnut.com/l/_arM2EpNYq8uT
https://dl.doubtnut.com/l/_hVsxOLj4rtcZ
https://dl.doubtnut.com/l/_shLyG0Pb0fzc


29. Calculate the threshold frequency of photon for photoelectric

emission from a metal of work function 0.1eV.

Watch Video Solution

30. Calculate the kinetic energy of photoelectrons in eV emitted on

shining light of wavelength  on a metal surface. The

work fuction of metal is 0.1eV. Given: .

Watch Video Solution

6.2 × 10− 8m

h = 6.6 × 10− 34J. s

31. Calculate the maximum kinetic energy of electrons emitted from

a photosensitive surface of work function 3.2eV, for the incident

radiation of wavelength 300nm.

Watch Video Solution

https://dl.doubtnut.com/l/_shLyG0Pb0fzc
https://dl.doubtnut.com/l/_PtrrWi5DUdCc
https://dl.doubtnut.com/l/_u3HGry4OAWSm
https://dl.doubtnut.com/l/_ExS9RrzDLVhB


32. The de Broglie wavelength associated with a moving particle

changes from  to . Determine the change in momentum of

the particle. .

Watch Video Solution

0.2Å 0.4Å

(h = 6.63 × 10− 34J. s)

33. Determine the de Broglie wavelength of an electron moving

with velocity . What will be the de Broglie wavelength of

a proton, moving with the same velocity? Given, Planck's constant

, mass of electron , mass of

proton is 1840 times that of an electron.

Watch Video Solution

106m. s− 1

= 6.62 × 10− 34J. s = 9.1 × 10− 31kg

34. For a moving electron, the de Broglie wavelength is 1 . What

will be the de Broglie wavelength if (i) the momentum of electron

be doubled, (ii) the kinetic energy of the electron be doubled?

Å

https://dl.doubtnut.com/l/_ExS9RrzDLVhB
https://dl.doubtnut.com/l/_jkaNMKIraJcs
https://dl.doubtnut.com/l/_Qeitp1b0QLIF


Watch Video Solution

35. If an electron is send through a potential difference of 60V, what

will be the wavelength associated with it?

Watch Video Solution

36. The de Broglie wavelength of a moving electron is 1 . What is

its velocity?

Watch Video Solution

Å

37. A neutron of mass  has a kinetic energy of

0.04eV. What is its de Broglie wavelength?

Watch Video Solution

1.66 × 10− 27kg

https://dl.doubtnut.com/l/_Qeitp1b0QLIF
https://dl.doubtnut.com/l/_Mb6kwxoxvXyY
https://dl.doubtnut.com/l/_vCvdnEV6ksVo
https://dl.doubtnut.com/l/_OLZC5M9TyP1y
https://dl.doubtnut.com/l/_lLvEc2zc2513


38. What is the de Broglie wavelength of an -particle moving with

a velocity of ? Given, mass of a -particle 

.

Watch Video Solution

α

1.635 × 103m. s− 1 α

= 6.65 × 10− 27kg

39. What will be the de Broglie wavelength of an electron of kinetic

energy 500eV?

Watch Video Solution

40. The wavelength associated with a photon and the de Broglie

wavelength of a moving electron are equal. If they carry the same

amount of energy, what is the value of this wavelength?

Watch Video Solution

https://dl.doubtnut.com/l/_lLvEc2zc2513
https://dl.doubtnut.com/l/_9B5nyryuvAkC
https://dl.doubtnut.com/l/_xWCBeZsrW5n8
https://dl.doubtnut.com/l/_LAkbP1YUXqSS


Exercise Problem Set Ii

41. Calculate de Broglie wavelength of an electron beam accelerated

through a potential difference of 60V.

Watch Video Solution

1. The power of a monochromatic light of frequency

 


What is the energy of photon in the light beam?

Watch Video Solution

6 × 1014Hz  is 2 × 10− 3W

2. The power of a monochromatic light of frequency

 
6 × 1014Hz  is 2 × 10− 3W

https://dl.doubtnut.com/l/_LAkbP1YUXqSS
https://dl.doubtnut.com/l/_swpfnPcE0rRI
https://dl.doubtnut.com/l/_dBLCKvznrWqO


On average, how many photons are emitted by the source? Given,

Watch Video Solution

h = 6.63 × 10− 34J. s

3. Work function of sodium is 2.3 eV. Find out the energy of photon

of the orange light of sodium. Does sodium show photoelectric

emission for orange light of wavelength, ? Given, 

Watch Video Solution

λ = 6800Å

h = 6.63 × 10− 34J. s

4. When light of wavelength  falls on a metal surface, the

maximum velocity of the emitted photoelectrons becomes twice

the maximum velocity when another light of wavelength 

falls on the same surface. What is the photoelectric work function

of that metal?

4041Å

5893Å

https://dl.doubtnut.com/l/_dBLCKvznrWqO
https://dl.doubtnut.com/l/_KvsILTIeYPRQ
https://dl.doubtnut.com/l/_ACz7wERhOSFR


Watch Video Solution

5. A stream of photons having energy 3.07 eV is incident on a metal

plate of area  with an intensity of . If 1% of the

incident photons emit photoelectrons, determine the value of

saturation current.

Watch Video Solution

1cm2 1W . m− 2

6. Work function of a metal is 2.3eV and on  area of that

metal, a light of intensity  is incident. That

intensity is distributed equally among the wavelength

. If no ray is lost due to scattering and if

each of the photons of proper energy can emit photoelectrons,

what will be the number of photoelectrons emitted in 2 s?

W t h Vid S l ti

1.0cm2

8.6 × 103W . m− 2

4144Å, 4972Å and 6216Å

(h = 6.63 × 10− 34J. s, 1eV = 1.6 × 10− 19J)

https://dl.doubtnut.com/l/_ACz7wERhOSFR
https://dl.doubtnut.com/l/_csXlfRYr2osr
https://dl.doubtnut.com/l/_vbYYpfRO83M0


Watch Video Solution

7. Ultraviolet rays of wavelengths  and  fall on a hydrogen

atom initially in its minimum energy state. As a result, electrons

having energies 1.8 eV and 4.0 eV are emitted. Determine the value

of Planck's constant

Watch Video Solution

800Å 700Å

8. A metal has a work function of 2eV. It is illuminated by

monochromatic light of wavelength 500 nm, calculate (i) the

threshold wavelength, (ii) the maximum energy of photoelectrons,

(iii) The stopping potential. Given Planck's constant

, charge on electron 

Watch Video Solution

h = 6.6 × 10− 34J. s

e = 1.6 × 10− 19C and 1eV = 1.6 × 10− 19J

https://dl.doubtnut.com/l/_vbYYpfRO83M0
https://dl.doubtnut.com/l/_MP5fIQY4tmLF
https://dl.doubtnut.com/l/_CLkaebAn6Rk7


9. If the photoelectric threshold wavelength of metallic silver is

, and UV light of wavelength  falls on it, find (i) the

maximum kinetic energy of the photoelectrons, (ii) the maximum

velocity of the photoelectrons, (iii) the value of work function of

silver in joule

Watch Video Solution

3500Å 2000Å

10. A 5 W point source emits monochromatic light of wave length

 


How many photons per second strike a unit area placed 5m away

from the source and illuminated by it?

Watch Video Solution

5000Å

https://dl.doubtnut.com/l/_NojhqwWwZCUR
https://dl.doubtnut.com/l/_4ITGlz1O7xL4


11. A 5 W point source emits monochromatic light of wave length

 


What should be the work function of the meal from whose surface

this light can liberate photoelectrons?

Watch Video Solution

500Å

12. The maximum velocities of the photoelectrons ejected are v and

2v for incident light of wavelength 400 nm and 250
nm on a metal

surface respectively. Calculate the work function of the metal. Given

Watch Video Solution

h = 6.63 × 10− 34J. s and c = 3 × 108m. s− 1

13. An electron, an -particle and a proton have the same kinetic

energy. Which of these particles has the shortest de Broglie

α

https://dl.doubtnut.com/l/_kAn3I9kbG2u8
https://dl.doubtnut.com/l/_6G2nEDbUpIhv
https://dl.doubtnut.com/l/_jq6JomTzewEl


Exercise Hots Numerical Problems

wavelength?

Watch Video Solution

14. If wavelength  of a photon and de Broglie wavelength of an

electron are same, then show that the energy of the photon is

 times the kinetic energy of the electron. Here, m, c and h

have their usual meanings

Watch Video Solution

(λ)

2λmc

h

15. An X-ray tube operates at 10 kV. Show that, the ratio of X-ray

wavelength to that of de Broglie wavelength is approximately 10

Watch Video Solution

https://dl.doubtnut.com/l/_jq6JomTzewEl
https://dl.doubtnut.com/l/_B1lvDIDZNI5A
https://dl.doubtnut.com/l/_nTJcrq7qVe0B


1. The work function for cesium is 1.8 eV. A light of wavelength

 is incident on it. Calculate (i) maximum kinetic energy of

emitted electrons, (ii) threshold frequency and threshold

wavelength and (iii) maximum velocity of the emitted electrons

Watch Video Solution

5000Å

2. Light of wavelength  is incident on barium. The emitted

photoelectrons describe a circle of radius 50 cm by a magnetic field

of flux density . What is the work function of barium

in eV? Given,

Watch Video Solution

4000Å

5.26 × 10− 6T

h = 6.6 × 10− 34J. s,  e = 1.6 × 10− 19C,  me = 9.1 × 10− 31kg

https://dl.doubtnut.com/l/_ckhVAAjVx3AN
https://dl.doubtnut.com/l/_G7MeV1jMC39h


Entrance Corner Assertion Reason Type

3. When a piece of metal is illuminated by monochromatic light of

wavelength , the stopping potential for photoelectric current is

. If the same surface is illuminated by light of wavelength ,

the stopping potential becomes . Find the out the value of

threshold wavelength for photoelectric emission.

Watch Video Solution

λ

2.5V0 1.5λ

V0

4. A particle A with a mass  is moving with a velocity v and

collides with a particle B of mass  at rest (one

dimensional motion). Calculate the change in the de Broglie

wavelength of the particle A. Assume that the collision is elastic in

nature.

Watch Video Solution

mA

mB(mA > MB)

https://dl.doubtnut.com/l/_FFL8lJYEupEt
https://dl.doubtnut.com/l/_MuHYuAKLWjgA


1. Statement I: Any light wave having frequency less than

 cannot emit photoelectrons from a metal surface

having work function 2.0 eV 

Statement II: If the work function of a metal is  (in eV), then the

maximum wavelength (in ) of the light capable of initiating

photoelectric effect in the metal is given by 

A. Statement I is true, statement II is true, statement II is a

correct explanation for statement I

B. Statement I is true, statement II is true, statement II is not a

correct explanation for statement I

C. statement I is true, statement II is false

D. statement I is false, statement II is true

Answer: A

Watch Video Solution

4.8 × 1014Hz

W0

Å

λmax =
12400

W0

https://dl.doubtnut.com/l/_UMLao1zbezYN


Watch Video Solution

2. Statement I: The energy of the associated photon becomes half

when the wavelength of the electromagnetic wave is doubled. 

Statement II: Momentum of a photon 

A. Statement I is true, statement II is true, statement II is a

correct explanation for statement I

B. Statement I is true, statement II is true, statement II is not a

correct explanation for statement I

C. statement I is true, statement II is false

D. statement I is false, statement II is true

Answer: B

Watch Video Solution

=
energy of the photon

velocity of light

https://dl.doubtnut.com/l/_UMLao1zbezYN
https://dl.doubtnut.com/l/_CWqWNUrVPZSS


3. Statement I: In photoelectric effect the value of stopping

potential is not at all dependent on the wavelength of the incident

light. 

Statement II: The maximum kinetic energy of the emitted

photoelectron and stopping potential are proportional to each

other.

A. Statement I is true, statement II is true, statement II is a

correct explanation for statement I

B. Statement I is true, statement II is true, statement II is not a

correct explanation for statement I

C. statement I is true, statement II is false

D. statement I is false, statement II is true

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_bncai3F0gd8Z


4. Statement I: The maximum velocity of the photoelectron emitted

from a metal surface does not increase even if the intensity of the

incident electromagnetic wave is increased. 

Statement II: Einstein's photoelectric equation: 

A. Statement I is true, statement II is true, statement II is a

correct explanation for statement I

B. Statement I is true, statement II is true, statement II is not a

correct explanation for statement I

C. statement I is true, statement II is false

D. statement I is false, statement II is true

Answer: A

Watch Video Solution

mv2
max = hf − W0

1

2

https://dl.doubtnut.com/l/_bncai3F0gd8Z
https://dl.doubtnut.com/l/_dOPwQ6yJ491b


5. Statement I: The stopping potential becomes double when the

frequency of the incident radiation is doubled 

Statement II: Work function of the metal and the threshold

frequency of photoelectric effect are proportional to each other.

A. Statement I is true, statement II is true, statement II is a

correct explanation for statement I

B. Statement I is true, statement II is true, statement II is not a

correct explanation for statement I

C. statement I is true, statement II is false

D. statement I is false, statement II is true

Answer: D

Watch Video Solution

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


6. Statement I: If the kinetic energy of particles with different

masses are same, then the de Broglie wavelength of the particles

are inversely proportional to their mass 

Statement II: Momentum of moving particles is inversely

proportional to their de Broglie wavelengths.

A. Statement I is true, statement II is true, statement II is a

correct explanation for statement I

B. Statement I is true, statement II is true, statement II is not a

correct explanation for statement I

C. statement I is true, statement II is false

D. statement I is false, statement II is true

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_iShwWZahdb94
https://dl.doubtnut.com/l/_ec5hQIeiarY4


7. Statement I: If a stationary electron is accelerated with a

potential difference of 1V, its de Broglie wavelength becomes

 approximately. 


Statement II: The relation between the de Broglie wavelength  and

the accelerating potential V of an electron is given by 

A. Statement I is true, statement II is true, statement II is a

correct explanation for statement I

B. Statement I is true, statement II is true, statement II is not a

correct explanation for statement I

C. statement I is true, statement II is false

D. statement I is false, statement II is true

Answer: C

Watch Video Solution

12.27Å

λ

λ = Å
12.27

V

https://dl.doubtnut.com/l/_ec5hQIeiarY4
https://dl.doubtnut.com/l/_740T81wwKXv8


8. Statement I: A moving particle is represented by a progressive

wave group. 

Statement II: Pure sinusoidal wave cannot represent the

instantaneous velocity or position of a moving particle.

A. Statement I is true, statement II is true, statement II is a

correct explanation for statement I

B. Statement I is true, statement II is true, statement II is not a

correct explanation for statement I

C. statement I is true, statement II is false

D. statement I is false, statement II is true

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_740T81wwKXv8


9. Statement I: The wavelength of 100 eV photon is  


Statement II: The energy of a photon of wavelength  in  is 


A. Statement I is true, statement II is true, statement II is a

correct explanation for statement I

B. Statement I is true, statement II is true, statement II is not a

correct explanation for statement I

C. statement I is true, statement II is false

D. statement I is false, statement II is true

Answer: A

Watch Video Solution

124Å

λ Å

E = eV
12400

λ

https://dl.doubtnut.com/l/_uWHgftoz9VxC


10. Statement I: A proton, a deutron and an -particle are

accelerated by the same potential difference. Their velocities will be

in the ratio of  


Statement II: Kinetic energy, 

A. Statement I is true, statement II is true, statement II is a

correct explanation for statement I

B. Statement I is true, statement II is true, statement II is not a

correct explanation for statement I

C. statement I is true, statement II is false

D. statement I is false, statement II is true

Answer: D

Watch Video Solution

α

1: 1: √2

E = qV = mv21

2

https://dl.doubtnut.com/l/_7FZxRtqd3saZ


Entrance Corner Multiple Correct Answer Type

1. The threshold frequency of a photoelectric effect depends on

A. nature of the metal surface

B. intensity of the incident radiation

C. energy of incident photon

D. work function of the metal

Answer: A::D

Watch Video Solution

2. Maximum kinetic energy of photoelectron depends on

A. nature of the metal surface

B. intensity of the incident radiation

https://dl.doubtnut.com/l/_498N7OnWr7x3
https://dl.doubtnut.com/l/_vxukZXo5OoFR


C. energy of incident photon

D. work function of the metal

Answer: A::C::D

Watch Video Solution

3. The work function of a metal surface is 2.0 eV. Light of

wavelength  is incident on it:

A. the energy of each incident photon is 2.48 eV

B. the threshold wavelength for photoelectric effect is 

C. maximum kinetic energy of emitted photoelectron is 0.48 eV

D. stopping potential is 0.48 eV

Answer: A::B::C::D

Watch Video Solution

5000Å

6200Å

https://dl.doubtnut.com/l/_vxukZXo5OoFR
https://dl.doubtnut.com/l/_pnRnX7CHmcKW


4. n number of photons of frequency f are emitted per second from

a light source of power P (h = Planck's constant, c = speed of light).

Then

A. 

B. energy of each photon 

C. momentum of each photon 

D. value of n increases if the wavelength of the light increases

Answer: A::C::D

Watch Video Solution

n =
P

hf

=
P

cn

=
P

cn

5. The threshold frequency and the threshold wavelength of

photoelectric emission from a metal surface are . Thef0 and λ0

https://dl.doubtnut.com/l/_pnRnX7CHmcKW
https://dl.doubtnut.com/l/_sZyRh2PROlt6
https://dl.doubtnut.com/l/_eLftQ0cPc8CU


frequency and the wavelength of incident light are f and . Then

A. there will be no photoelectric effect if 

B. there will be no photoelectric effect if 

C. stopping potential 

D. maximum kinetic energy of photoelectron 

Answer: B::C

Watch Video Solution

λ

f > f0

λ > λ0

∝ (f − f0)

∝ (λ0 − λ)

6. Work functions of two metals A and B are 3.1 eV and 1.9 eV

respectively. Light of wavelength  is incident on both the

surfaces.

A. no photoemission will take place in case of metal A

B. photoelectrons will be emitted from both the metals

3000Å

https://dl.doubtnut.com/l/_eLftQ0cPc8CU
https://dl.doubtnut.com/l/_rGFJRyEJ1El2


C. maximum kinetic energy of the photoelectron will be higher

in metal B

D. threshold wavelength of photoelectric effect in case of metal

A will be  approximately

Answer: B::C::D

Watch Video Solution

4000Å

7. The de Broglie wavelength of a moving particle of mass m is .

For a few particles of different masses

A. , if their momenta are same

B. , if their velocities are same

C. , if their kinetic energies are same

D. , if their kinetic energies are same

λ

λ ∝
1

m

λ ∝
1

m

λ ∝
1

m

λ ∝
1

√m

https://dl.doubtnut.com/l/_rGFJRyEJ1El2
https://dl.doubtnut.com/l/_kvIvwUFugik6


Answer: B::D

Watch Video Solution

8. An electron (mass m) and a proton (mass M) are accelerated with

same potential difference, then

A. ratio of the velocities 

B. ratio of the momenta 

C. ratio of their kinetic energies = 1

D. ratio of their de Broglie wavelength = 

Answer: A::C::D

Watch Video Solution

= √
M

m

= √
M

m

√
M

m

https://dl.doubtnut.com/l/_kvIvwUFugik6
https://dl.doubtnut.com/l/_sW62oUi1MRym


9. The wavelength of  X-ray for lead isotopes 

 respectively. Then

A. 

B. 

C. 

D. 

Answer: A::D

Watch Video Solution

Kα

Pb208, Pb206, Pb204 and λ1, λ2 and λ3

λ1 = λ2 = λ3

λ1 > λ2 > λ3

λ1 < λ2 < λ3

λ3 = √λ1λ2

10. In which of the following situations the heavier of the two

particles has smaller de Broglie wavelength? The two particles

A. move with the same speed

B. move with the same kinetic energy

https://dl.doubtnut.com/l/_dliIapfcCnR2
https://dl.doubtnut.com/l/_2slo0AgnE6Pu


Entrance Corner Comprehension Type

C. move with the same linear momentum

D. have fallen through the same height

Answer: A::B::D

Watch Video Solution

1. The energy (in eV) of each photon associated with the light of

wavelength 

A. 

B. 

C. 

D. 

5893Å

2.1

3.9

4.2

5.89

https://dl.doubtnut.com/l/_2slo0AgnE6Pu
https://dl.doubtnut.com/l/_S8A2G92NmsW8


Answer: A

Watch Video Solution

2. Einstein established the idea of photons on the basis of Planck's

quantum theory. According to his idea, the light of frequency f or

wavelength  is infact a stream of photons. The rest mass of each

photon is zero and velocity is equal to the velocity of light

. Energy, E = hf, where h = Planck's constant 

. Each photon has a momentum ,

although its rest mass is zero. The number of photons increase

when the intensity of incident light increases and vice-versa. 

On the other hand, according to de Broglie any stream of moving

particles may be represented by progressive waves. The wavelength

of the wave (de Broglie wavelength) is , where p is the

momentum of the particle. When a particle having charge e is

accelerated with a potential difference of V, the kinetic energy

λ

(c) = 3 × 108m. s− 1

= 6.625 × 10− 34J. s p =
hf

c

λ =
h

p

https://dl.doubtnut.com/l/_S8A2G92NmsW8
https://dl.doubtnut.com/l/_lHRg9nEd5xit


gained by the particle is K= eV. Thus as the applied potential

difference is increased, the kinetic energy of the particle and hence

the momentum increase resulting in a decrease in the de Broglie

wavelength. Given, charge of electron,  and mass 

. 


The number of photons emitted per second from a light source of

power 40 W and wavelength 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

e = 1.6 × 10− 19C

= 9.1 × 10− 31kg

5893Å

3.95 × 1011

1.186 × 1020

3.56 × 1020

3.56 × 1028

https://dl.doubtnut.com/l/_lHRg9nEd5xit


3. Einstein established the idea of photons on the basis of Planck's

quantum theory. According to his idea, the light of frequency f or

wavelength  is infact a stream of photons. The rest mass of each

photon is zero and velocity is equal to the velocity of light

. Energy, E = hf, where h = Planck's constant 

. Each photon has a momentum ,

although its rest mass is zero. The number of photons increase

when the intensity of incident light increases and vice-versa. 

On the other hand, according to de Broglie any stream of moving

particles may be represented by progressive waves. The wavelength

of the wave (de Broglie wavelength) is , where p is the

momentum of the particle. When a particle having charge e is

accelerated with a potential difference of V, the kinetic energy

gained by the particle is K= eV. Thus as the applied potential

difference is increased, the kinetic energy of the particle and hence

the momentum increase resulting in a decrease in the de Broglie

wavelength. Given, charge of electron,  and mass 

λ

(c) = 3 × 108m. s− 1

= 6.625 × 10− 34J. s p =
hf

c

λ =
h

p

e = 1.6 × 10− 19C

https://dl.doubtnut.com/l/_E4kWlxqTz8cW


. 


The number of photons emitted per second by a source of light of

power 30 W is , the momentum of each photon (in )

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

= 9.1 × 10− 31kg

1020 kg. m. s− 1

10− 24

10− 25

10− 26

10− 37

4. Einstein established the idea of photons on the basis of Planck's

quantum theory. According to his idea, the light of frequency f or

wavelength  is infact a stream of photons. The rest mass of each

photon is zero and velocity is equal to the velocity of light

λ

https://dl.doubtnut.com/l/_E4kWlxqTz8cW
https://dl.doubtnut.com/l/_xyir11eA0dIf


. Energy, E = hf, where h = Planck's constant 

. Each photon has a momentum ,

although its rest mass is zero. The number of photons increase

when the intensity of incident light increases and vice-versa. 

On the other hand, according to de Broglie any stream of moving

particles may be represented by progressive waves. The wavelength

of the wave (de Broglie wavelength) is , where p is the

momentum of the particle. When a particle having charge e is

accelerated with a potential difference of V, the kinetic energy

gained by the particle is K= eV. Thus as the applied potential

difference is increased, the kinetic energy of the particle and hence

the momentum increase resulting in a decrease in the de Broglie

wavelength. Given, charge of electron,  and mass 

. 


Two stationary electrons are accelerated with potential difference

 respectively such that . The ratio of their de

Broglie wavelength

(c) = 3 × 108m. s− 1

= 6.625 × 10− 34J. s p =
hf

c

λ =
h

p

e = 1.6 × 10− 19C

= 9.1 × 10− 31kg

V1 and V2 V1 : V2 = n

https://dl.doubtnut.com/l/_xyir11eA0dIf


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

√n

1

√n

n2

1

n2

5. Einstein established the idea of photons on the basis of Planck's

quantum theory. According to his idea, the light of frequency f or

wavelength  is infact a stream of photons. The rest mass of each

photon is zero and velocity is equal to the velocity of light

. Energy, E = hf, where h = Planck's constant 

. Each photon has a momentum ,

although its rest mass is zero. The number of photons increase

when the intensity of incident light increases and vice-versa. 

λ

(c) = 3 × 108m. s− 1

= 6.625 × 10− 34J. s p =
hf

c

https://dl.doubtnut.com/l/_xyir11eA0dIf
https://dl.doubtnut.com/l/_UwQZq2VDFmuM


On the other hand, according to de Broglie any stream of moving

particles may be represented by progressive waves. The wavelength

of the wave (de Broglie wavelength) is , where p is the

momentum of the particle. When a particle having charge e is

accelerated with a potential difference of V, the kinetic energy

gained by the particle is K= eV. Thus as the applied potential

difference is increased, the kinetic energy of the particle and hence

the momentum increase resulting in a decrease in the de Broglie

wavelength. Given, charge of electron,  and mass 

. 


A proton is 1836 times heavier than an electron and has same

charge as that of electron. For what velocity of the proton will its

de Broglie wavelength be 

A. 

B. 

C. 

λ =
h

p

e = 1.6 × 10− 19C

= 9.1 × 10− 31kg

4455Å

106m. s− 1

107m. s− 1

3 × 106m. s− 1

https://dl.doubtnut.com/l/_UwQZq2VDFmuM


D. 

Answer: C

View Text Solution

3 × 107m. s− 1

6. Einstein's equation for photoelectric effect is ,

where h = Planck's constant  frequency

of light incident on metal surface, = work function of metal and 

= maximum kinetic energy of the emitted photoelectrons. 


It is evident that if the frequency f is less than a minimum value 

or if the wavelength  is greater than a maximum value , the

value of  would be negative, which is impossible. Thus for a

particular metal surface  is the threshold frequency and  is the

threshold wavelength for photoelectric emssion to take place.

Again if the collector plate is ketp at a negative potential with

respect to the emitter plate, the velocity of the photoelectrons

Emax = hf − W0

= 6.625 × 10− 34J. s, f =

W0

Emax

f0

λ λ0

Emax

f0 λ0

https://dl.doubtnut.com/l/_UwQZq2VDFmuM
https://dl.doubtnut.com/l/_z3WMTNCDTjc2


would decrease. The minimum potential for which the velocity of

the speediest electron becoes zero, is known as the stopping

potential, the photoelectric effect stops for a potential lower than

this. 

[velocity of light , mass of an electron 

, charge of an electron,  


The threshold wavelength of photoelectric effect for a metal

surface is . Work function of the metal (in eV) is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

= 3 × 108m. s− 1

m = 9.1 × 10− 31kg e = 1.6 × 10− 19C

4600Å

2.7

3.45

4.2

6.9

https://dl.doubtnut.com/l/_z3WMTNCDTjc2
https://dl.doubtnut.com/l/_a0mP2k2V4EdS


7. Einstein's equation for photoelectric effect is ,

where h = Planck's constant  frequency

of light incident on metal surface, = work function of metal and 

= maximum kinetic energy of the emitted photoelectrons. 


It is evident that if the frequency f is less than a minimum value 

or if the wavelength  is greater than a maximum value , the

value of  would be negative, which is impossible. Thus for a

particular metal surface  is the threshold frequency and  is the

threshold wavelength for photoelectric emssion to take place.

Again if the collector plate is ketp at a negative potential with

respect to the emitter plate, the velocity of the photoelectrons

would decrease. The minimum potential for which the velocity of

the speediest electron becoes zero, is known as the stopping

potential, the photoelectric effect stops for a potential lower than

this. 

[velocity of light , mass of an electron 

, charge of an electron,  


Emax = hf − W0

= 6.625 × 10− 34J. s, f =

W0

Emax

f0

λ λ0

Emax

f0 λ0

= 3 × 108m. s− 1

m = 9.1 × 10− 31kg e = 1.6 × 10− 19C

https://dl.doubtnut.com/l/_a0mP2k2V4EdS


Ultraviolet of wavelength  is incident on the metal surface.

The maximum velocity of the emitted photoelectron (in ) is

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

1800Å

m. s− 1

8.5 × 105

1.2 × 106

1.7 × 105

2.4 × 106

8. Einstein's equation for photoelectric effect is ,

where h = Planck's constant  frequency

of light incident on metal surface, = work function of metal and 

= maximum kinetic energy of the emitted photoelectrons. 


It is evident that if the frequency f is less than a minimum value 

Emax = hf − W0

= 6.625 × 10− 34J. s, f =

W0

Emax

f0

https://dl.doubtnut.com/l/_a0mP2k2V4EdS
https://dl.doubtnut.com/l/_WdwgtkMukk0Y


or if the wavelength  is greater than a maximum value , the

value of  would be negative, which is impossible. Thus for a

particular metal surface  is the threshold frequency and  is the

threshold wavelength for photoelectric emssion to take place.

Again if the collector plate is ketp at a negative potential with

respect to the emitter plate, the velocity of the photoelectrons

would decrease. The minimum potential for which the velocity of

the speediest electron becoes zero, is known as the stopping

potential, the photoelectric effect stops for a potential lower than

this. 

[velocity of light , mass of an electron 

, charge of an electron,  


The stopping potential in case of incident ultravilet ray of

wavelength  (in V) is

A. 

B. 

C. 

λ λ0

Emax

f0 λ0

= 3 × 108m. s− 1

m = 9.1 × 10− 31kg e = 1.6 × 10− 19C

1800Å

2.7

3.45

4.2

https://dl.doubtnut.com/l/_WdwgtkMukk0Y


Entrance Corner Integer Answer Type

D. 

Answer: C

View Text Solution

6.9

1. The threshold frequency of photoelectric effect of a metal surface

is . The stopping potentials are  when the

frequencies of incident light are . What is the value of

n ?

Watch Video Solution

f0 V0 and nV0

2f0 and 4f0

2. If the power of the source of incident light is increased 4 times,

by what factor would the maximum velocity of the photoelectron

https://dl.doubtnut.com/l/_WdwgtkMukk0Y
https://dl.doubtnut.com/l/_XRql5pnSaSIp
https://dl.doubtnut.com/l/_8mZ3JTNcoe0l


increase?

Watch Video Solution

3. The threshold frequency of photoelectric effect of a metal surface

is . The maximum velocities of the photoelectrons are 

 respectively when light waves of frequency 

 are incident on the surface. What is the value of n?

Watch Video Solution

f0

vm and 2vm

2f0 and nf0

4. The threshold frequency of photoelectric effect of a metal

surface is . The maximum kinetic energy of the photoelectron are 

 respectively, when light waves of frequencies 

 are incident on the surface. What is the value of n?

Watch Video Solution

f0

Emax and 2Emax

2f0 and nf0

https://dl.doubtnut.com/l/_8mZ3JTNcoe0l
https://dl.doubtnut.com/l/_iJLxKmZgiCqC
https://dl.doubtnut.com/l/_Q0Dd44mnhQ20


5. The ratio of the power of two sources of light is 2 and the ratio of

wavelengths of the emerging monochromatic beam is also 2. What

is the ratio of number of photons emitted per second.

Watch Video Solution

6. Both the mass and kinetic energy of two moving particles are in

the ratio . Find the ratio of their de Broglie wavelengths.

Watch Video Solution

1

2

7. The momentum of two moving particles are equal, but the kinetic

energy of the first particles is 4 times that of the second. Find the

ratio of their de Broglie wavelengths.

Watch Video Solution

https://dl.doubtnut.com/l/_DxVeJvwzrVkH
https://dl.doubtnut.com/l/_l11QBMmt17Bp
https://dl.doubtnut.com/l/_uYQYQvJ2IrDM
https://dl.doubtnut.com/l/_Bxyl9iP35Bgj


Examination Archive With Solutions

8. The mass of an electron  and Planck's constant 

. What is the de Broglie wavelength (in ) of

the electron if its velocity is ?

Watch Video Solution

= 9.1 × 10− 31kg

= 6.625 × 10− 34J. s Å

7.28 × 106m. s− 1

9. The work function of silver and sodium are 4.6 eV and 2.3 eV

respectively. What is the ratio of slope of stopping potential versus

frequency plot for silver to that of sodium?

Watch Video Solution

1. What will be the kinetic energy of emitted photoelectrons if light

of threshold frequency falls on a metal?

https://dl.doubtnut.com/l/_Bxyl9iP35Bgj
https://dl.doubtnut.com/l/_LGOhbleTUnXM
https://dl.doubtnut.com/l/_e1XCZX0adMA7


Watch Video Solution

2. State de Broglie's hypothesis and write down the expression for

the wavelength of matter waves.

Watch Video Solution

3. Draw a graph to show the dependence of stopping potential on

the frequency of incident light in case of photoelectric effect.

Indicate the threshold frequency in the graph.

Watch Video Solution

4. The wavelength of matter waves associated with an electron of

mass m having kinetic energy E is given by (h is Planck's constant)

A. 
2h
mE

https://dl.doubtnut.com/l/_e1XCZX0adMA7
https://dl.doubtnut.com/l/_kQxrObuPcBJq
https://dl.doubtnut.com/l/_nuBRGSPJw926
https://dl.doubtnut.com/l/_lnkCoV5SGouY


B. 2mhE

C. 

D. 

Answer: D

Watch Video Solution

2√2mE

h

h

√2mE

5. What is meant by stopping potential in photoelectric emission ?

Does the stopping potential depend on (i) the intensity and (ii) the

frequency of the incident light ? Explain

Watch Video Solution

6. What conclusion is drawn from Davisson-Germer experiment? Are

matter waves electromagnetic waves? Explain?

W t h Vid S l ti

https://dl.doubtnut.com/l/_lnkCoV5SGouY
https://dl.doubtnut.com/l/_nXE0SM37e3JZ
https://dl.doubtnut.com/l/_J9UWtNOMNrfV


Watch Video Solution

7. For a monochromatic light incident on a metal surface, the

maximum velocity of the emitted photoelectrons is v. Then the

stopping potential would be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2mv2

e

mv2

e

mv2

2e

mv2

√2e

8. Write down Einstein's photoelectric equation and mention the

symbols used. 

https://dl.doubtnut.com/l/_J9UWtNOMNrfV
https://dl.doubtnut.com/l/_UjkZG0i6QR6o
https://dl.doubtnut.com/l/_eLcf6HXTGfzh


The photoelectric threshold wavelength for a certain metal is 400

nm. Find the maximum kinetic energy of the emitted electrons from

the metal surface by ultraviolet light of wavelength 200 nm. Given,

Watch Video Solution

h = 6.63 × 10− 34J. s

9. 'Production of X-rays and emission of electron in photoelectric

effect are two opposite phenomena'' Justify the statement.

Watch Video Solution

10. Find the energy required by an electron to have its de Broglie

wavelength reduced from .

Watch Video Solution

10− 10m  to 0.5 × 10− 10m

https://dl.doubtnut.com/l/_eLcf6HXTGfzh
https://dl.doubtnut.com/l/_U8uLYxwiTJVM
https://dl.doubtnut.com/l/_FmhL8F7ZcRwc


11. When green light is incident on a certain metal surface,

electrons are emitted but no electrons are emitted with yellow

light. If red light is incident on the same metal surface.

A. more energetic electrons will be emiited

B. less energetic electrons will be emitted

C. emission of electrons will depend on the intensity of light

D. no electrons will be emitted

Answer:

Watch Video Solution

12. Draw the curve showing the variation of de Broglie wavelength

of a particle with its momentum. 

Find the momentum of a photon of wavelength 

W h Vid S l i

0.01Å

https://dl.doubtnut.com/l/_1eRtVjPUrs2U
https://dl.doubtnut.com/l/_j6Q9rQExc5ut


Watch Video Solution

13. Mention the inference of Davission Garmer experiment

View Text Solution

14. Define stopping potential

Watch Video Solution

15. When light of wavelength  are incident on a metal

surface, the stopping potentials are  respectively. If c

be the velocity of light in air, find the threshold frequency of

photoelectric emission.

Watch Video Solution

λ and 2λ

V0 and V0 /4

https://dl.doubtnut.com/l/_j6Q9rQExc5ut
https://dl.doubtnut.com/l/_DNEIHguGp3we
https://dl.doubtnut.com/l/_57UL2jwaD9qZ
https://dl.doubtnut.com/l/_t0h6Ej4YWlfg
https://dl.doubtnut.com/l/_p6DvJh1qgyMF


16. The wavelength of de Broglie waves associated with a thermal

neutron of mass m at absolute temperature T is given by (k is the

Boltzmann constant)

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

h

√mkT

h

√2mkT

h

√3mkT

h

2√mkT

17. Find the correct statements about photoelectric effect.

A. There is no significant time delay between the absorption of a

suitable radiation and the emission of electrons

https://dl.doubtnut.com/l/_p6DvJh1qgyMF
https://dl.doubtnut.com/l/_KDQuqYTD7zvQ


B. Einstein analysis given a threshold frequency above which no

electron can be emitted

C. The maximum kinetic energy of the emitted photoelectrons is

proportional to the frequency of incident radiation

D. The maximum kinetic energy of electrons does not depend on

the intensity of radiation.

Answer: A::D

Watch Video Solution

18. The de Broglie wavelength of an electron is the same as that 50

keV X-ray photon. The ratio of the energy of the photon to the

kinetic energy of the electron is (the energy equivalent of electron

mass is 0.5 MeV)

A. 1: 50

https://dl.doubtnut.com/l/_KDQuqYTD7zvQ
https://dl.doubtnut.com/l/_hcZq34WFw6gz


B. 

C. 

D. 

Answer: C

Watch Video Solution

1: 20

20: 1

50: 1

19. The work function of metals is in the range of 2 eV to 5 eV. Find

which of the following wavelength of light cannot be used for

photoelectric effect. (Consider, Planck's constant

, velocity of light )

A. 510 nm

B. 650 nm

C. 400 nm

D. 570 nm

= 4 × 10− 15eV . s = 3 × 108m/s

https://dl.doubtnut.com/l/_hcZq34WFw6gz
https://dl.doubtnut.com/l/_saLto8S7KDaF


Answer: B

Watch Video Solution

20. Consider two particles of different masses. In which of the

following situations the heavier of the two particles will have

smaller de Broglie wavelength?

A. both have a free fall through the same height

B. both move with the same kinetic energy

C. both move with the same linear momentum

D. both move with the same speed

Answer: A::B::D

Watch Video Solution

https://dl.doubtnut.com/l/_saLto8S7KDaF
https://dl.doubtnut.com/l/_kiFp3x4do0Yz


21. The potential difference V required for accelerating an electron

to have de Broglie wavelength of  is

A. 100 V

B. 125 V

C. 150 V

D. 200 V

Answer: C

Watch Video Solution

1Å

22. The work function of cesium is 2.27 eV. The cut-off voltage wich

stops the emission of electrons from a cesium cathode irradiated

with light of 600 nm wavelength is

A. 0.5 V

https://dl.doubtnut.com/l/_kwgFcTyTTNmy
https://dl.doubtnut.com/l/_i7HOAnhK9KhL


B. 

C. 

D. 0.2 V

Answer: C

Watch Video Solution

0.2V

−0.5V

23. The distance between a light source and photoelectric cell is d.

If the distance is decreased to  then

A. the emission of electron per second will be four times

B. maximum kinetic energy of photoelectrons will be four times

C. stopping potential will remain same

D. the emission of electron per second will be doubled

Answer: A::C

d

2

https://dl.doubtnut.com/l/_i7HOAnhK9KhL
https://dl.doubtnut.com/l/_IY5tubkhvf2o


Watch Video Solution

24. The de Broglie wavelength of an electron is  when

its kinetic energy is 1.0 keV. Its wavelength will be ,

when its kinetic energy is

A. 0.2 keV

B. 0.8 keV

C. 0.63 keV

D. 0.16 keV

Answer: D

Watch Video Solution

0.4 × 10− 10m

1.0 × 10− 10m

https://dl.doubtnut.com/l/_IY5tubkhvf2o
https://dl.doubtnut.com/l/_CKFeEUpfK4qS


25. When light of frequency  is incident on a metal with work

function W (where ) the photocurrent falls to zero at a

stopping potential of . If the frequency of light is increased to ,

the stopping potential changes to . Therefore the charge of an

electron is given by

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

v1

hv1 > W

V1 v2

V2

W(v2 + v1)

v1V2 + v2V1

W(v2 + v1)

v1V1 + v2V2

W(v2 − v1)

v1V2 − v2V1

W(v2 − v1)

v2V2 − v1V1

https://dl.doubtnut.com/l/_NkQ5hbotJhqS


26. An electron accelerated through a potential of 10000 V from

rest has a de Broglie wavelength . What should be the

accelerating potential so that the wavelength is doubled?

A. 20000 V

B. 40000 V

C. 5000 V

D. 2500 V

Answer: D

Watch Video Solution

λ

27. Radiation of wavelength  is incident on a photocell. The fastest

emitted electron has speed v. If the wavelength is charged to ,

the speed of the fastest emitted electron will be

λ

3λ

4

https://dl.doubtnut.com/l/_9wnKOq4eg2lk
https://dl.doubtnut.com/l/_7TMxlfVzw4rA


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

> v( )
1 / 2

4
3

< v( )
1 / 2

4
3

= v( )
1 / 2

4
3

= v( )
1 / 2

3

4

28. A particle A of mass m and initial velocity v collides with a

particle of B of mass which is at rest. The collision is head-on

and elastic. The ratio of the de Broglie wavelengths  after

collision is

A. 

B. 

m

2

λAtoλB

=
λA

λB

1

3

= 2
λA

λB

https://dl.doubtnut.com/l/_7TMxlfVzw4rA
https://dl.doubtnut.com/l/_EC0Ncz79UvvY


C. 

D. 

Answer: B

Watch Video Solution

=
λA

λB

2

3

=
λA

λB

1

2

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

the kinetic energy of the photoelectrons emitted from a metal

surface increased from 0.5eV to 0.8eV. The work function of the

metal is

A. 0.65 eV

B. 1.0 eV

C. 1.3 eV

D. 1.5 eV

https://dl.doubtnut.com/l/_EC0Ncz79UvvY
https://dl.doubtnut.com/l/_LgFCEIIPb5Pt


Answer: B

Watch Video Solution

30. If the kinetic energy of the particle is increase to 16 times its

previous value, the percentage change in the de Broglie wavelength

of the paarticle is

A. 0.25

B. 0.75

C. 0.6

D. 0.5

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_LgFCEIIPb5Pt
https://dl.doubtnut.com/l/_60o3fABSvLj2


31. A radiation of energy E falls normally on a perfectly reflecting

surface. The momentum transferred to the surface is (c = velocity of

light)

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

E

c

2E
c

2E

c2

E

c2

32. A certain, metallic surface is illuminated with monochromatic

light of wavelength, . The stopping potential for photoelectric

current for this light is . If the same surface is illuminated with

λ

3V0

https://dl.doubtnut.com/l/_HlFHUXEJjpuk
https://dl.doubtnut.com/l/_crk5lJeACRBL


light of wavelength , the stopping potential is . The threshold

wavelength for this surface for photoelectric effect is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2λ V0

6λ

4λ

λ

4

λ

6

33. Which of the following figures represent the variation of particle

momentum and the associated de Broglie wavelength?

A. 

https://dl.doubtnut.com/l/_crk5lJeACRBL
https://dl.doubtnut.com/l/_IFsefangsOaW


B. 

C. 

D. 

Answer: B

View Text Solution

34. When a metallic surface is illuminated with radiation of

wavelength , the stopping poential is V. If the same surface isλ

https://dl.doubtnut.com/l/_IFsefangsOaW
https://dl.doubtnut.com/l/_QfBF2tIkgeKZ


illuminated with radiation of wavelength , the stopping potential

is . The threshold wavelength for the metallic surface is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2λ

V

4

5λ

λ
5

2

3λ

4λ

35. An electron of mass m and a photon have same energy E. The

ratio of de Broglie wavelength associated with them is

A. 

B. 

( )
1 / 2

E

2m

c(2mE)1 / 2

https://dl.doubtnut.com/l/_QfBF2tIkgeKZ
https://dl.doubtnut.com/l/_xxuPhkAchqbB


C. 

D. 

Answer: D

Watch Video Solution

( )
1 / 21

c

2m

E

( )
1 / 21

c

E

2m

36. If the mass of neutron is , then the de Broglie

wavelength of neutron of energy 3eV is 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1.7 × 10− 27kg

(h = 6.6 × 10− 34J. s)

1.4 × 10− 11m

1.6 × 10− 10m

1.65 × 10− 11m

1.4 × 10− 10m

https://dl.doubtnut.com/l/_xxuPhkAchqbB
https://dl.doubtnut.com/l/_SGRhhoDKcGvE


37. In an experiment of photoelectric effect the stopping potential

was measured to be  with incident light of wavelength 

, respectively. The relation between  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

V1 and V2

λ and
λ

2
V1 and V2

V2 > 2V1

V2 < V1

V1 < V2 < 2V1

V2 = 2V1

38. An electron of mass m with an initial velocity 

enters an electric field  (  = constant ) at t = 0. If 

→
V = V0 î(V0 > 0)

→
E = − E0 î E0 > 0

https://dl.doubtnut.com/l/_SGRhhoDKcGvE
https://dl.doubtnut.com/l/_kqDnsJ6CLjNh
https://dl.doubtnut.com/l/_o7cI1Tl4MMVr


 is its de Broglie wavelength initially, then its de Broglie

wavelength at time t is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

λ0

λ0t

λ0(1 + t)
eE0

mV0

λ0

(1 + t)eE0

mV0

λ0

39. When the light of frequency  (where  is threshold

frequency) is incident on a metal plate, the maximum velocity of

electrons emitted is . When the frequency of the incident

radiation is increased to , the maximum velocity of electrons

emitted from the same plate is . The ratio of  is

2v0 v0

v01

5v0

v2 v1 → v2

https://dl.doubtnut.com/l/_o7cI1Tl4MMVr
https://dl.doubtnut.com/l/_sCfNDsQwCTPV


Cbse Scanner

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

4: 1

1: 4

1: 2

2: 1

1. Define the terms (i) 'cut-off voltage' and (ii) 'threshold frequency'

in relation to phenomenon of photoelecric effect. 

Using Einstein's photoelectric equation show how the cutt-off

voltage and threshold frequency for a given photosensitive

material can be determined with the help of a suitable plot/graph.

Vi T t S l ti

https://dl.doubtnut.com/l/_sCfNDsQwCTPV
https://dl.doubtnut.com/l/_0CY7XrVeV6Kl


View Text Solution

2. Write the expression for the de Broglie wavelength associated

with a charged particle having charge q and mass , when it is

accelerated by a potential V.

Watch Video Solution

3. Write Einstein's photoelectric equation and point out any two

characterstic properties of photons on which this equation is

based.

Watch Video Solution

4. An electron microscope uses electrons, accelerated by a voltage

of 50kV. Determine the de Broglie wavelength associated with the

electrons. Taking other facters, such as numerical aperature etc. to

https://dl.doubtnut.com/l/_0CY7XrVeV6Kl
https://dl.doubtnut.com/l/_3bAbMgtrXS9j
https://dl.doubtnut.com/l/_ThgKpLwC6jAZ
https://dl.doubtnut.com/l/_jCyeKEGPkApM


same, how does the resolving power of an electron microscope

compare with that of an optical microscope which uses yellow light.

Watch Video Solution

5. The graph shows the variation of stopping potential with

frequency of incident radiation for two photosensitive metal A and

B. Which one of the two has higher value of work function? Justify

your answer. 

View Text Solution

https://dl.doubtnut.com/l/_jCyeKEGPkApM
https://dl.doubtnut.com/l/_sAqilegBLV2y


6. Determine the value of the de Broglie wavelength associated with

the electron orbiting in the ground state of hydrogen atom ( given

 and bohr radius ). How will the

de Broglie wavelength change when it is in the first excited state?

Watch Video Solution

En = − (13.6/n2)eV r0 = 0.53Å

7. Define the term 'intensity of radiation in photon picture of light. 

Ultraviolet light of wavelength  from 100W mercury source

irradiates a photo cell made of a given metal. If the stopping

potential is -1.3V, estimate the work function of the metal. How

would the photon cell respond to a high intensity 

red light of wavelength  produced by a laser?

Watch Video Solution

2270Å

(~105W . m− 2)

6300Å

https://dl.doubtnut.com/l/_VLpXqMi0ZIBV
https://dl.doubtnut.com/l/_sjToeNUKO968


8. A proton and an particle are accelerated through the same

potential difference. Which one of the two has 

greater de Broglie wavelength,

Watch Video Solution

α

9. A proton and an particle are accelerated through the same

potential difference. Which one of the two has 

less kinetic energy? Justify your answer.

Watch Video Solution

α

10. State two important properties of photon which are used to

write Einstein's photoelectric equation. Define (a) stopping

potential and (b) threshold frequency, using Einstein's equation and

drawing necessary plot between relevant quantities.

https://dl.doubtnut.com/l/_2MCj8micar3r
https://dl.doubtnut.com/l/_odzVoPmrMUo7
https://dl.doubtnut.com/l/_jIjWcDJJX6l9


View Text Solution

11. In the study of a photoelectric effect the graph between the

stopping potential V and frequecy v of the incident radiation on

two different metals P and Q shown in 

Which one of the two metals has higher threshold frequency? 

View Text Solution

https://dl.doubtnut.com/l/_jIjWcDJJX6l9
https://dl.doubtnut.com/l/_C4escj25tan0


12. In the study of a photoelectric effect the graph between the

stopping potential V and frequecy v of the incident radiation on

two different metals P and Q shown in 

(b) Determine the work function of the metal which has greater

value. 

View Text Solution

https://dl.doubtnut.com/l/_vgco86bnr3fT


13. In the study of a photoelectric effect the graph between the

stopping potential V and frequecy v of the incident radiation on

two different metals P and Q shown in 

Find the maximum kinetic energy of electron emitted by light of

frequency  for this metal. 


View Text Solution

8 × 10614Hz

https://dl.doubtnut.com/l/_fAr3XCfAszJH


14. Using photon picture of light, show how Einstein's photoelectric

equation can be established. Write two features of photoelectric

effect which cannot be explained by wave theory.

Watch Video Solution

15. Name the phenomenon which shows the quantum nature of

electromagnetic radiation.

Watch Video Solution

16. Give reason for maximum kinetic energy of the photoelectrons is

independent of the intensity of incident radiation.

Watch Video Solution

https://dl.doubtnut.com/l/_KR7ZSdHZpEZQ
https://dl.doubtnut.com/l/_3KKdVPG5KSCF
https://dl.doubtnut.com/l/_8aQCMcQyZ2c2


17. Explain giving reasons for the following: 

Photoelectric current in a photocell increase with the increase in

the intensity of the incident radiation.

Watch Video Solution

18. Explain giving reasons for the following: 

The stopping potential  varies linearly with the frequency (v)

of the incident radiation for a given photosensitive surface with the

slope remaining the same for different surfaces.

Watch Video Solution

(V 0)

19. The following graph shows the variation of photocurrent for a

photosensitive metal: 

https://dl.doubtnut.com/l/_39R8WHaAgUyy
https://dl.doubtnut.com/l/_p66W83AeG5dC
https://dl.doubtnut.com/l/_0DyfajdAGpTo


Identify the variable X on the horizontal axis. 

View Text Solution

20. The following graph shows the variation of photocurrent for a

photosensitive metal: 

What does the point A on the horizontal axis represent? 

https://dl.doubtnut.com/l/_0DyfajdAGpTo
https://dl.doubtnut.com/l/_76bAwBqq9gJ8


View Text Solution

21. The following graph shows the variation of photocurrent for a

photosensitive metal: 

Draw this graph for three different values of frequencies of incident

radiation  for same intensity. 


View Text Solution

v1, v2 and v3(v1 > v2 > v3)

22. The following graph shows the variation of photocurrent for a

photosensitive metal: 

https://dl.doubtnut.com/l/_76bAwBqq9gJ8
https://dl.doubtnut.com/l/_UckaxBDM00wa
https://dl.doubtnut.com/l/_R9ruvsdGgGkF


Draw this graph for three different values of intensities of incident

radiation  having same frequency. 


View Text Solution

I1, I2 and I3(I1 > I2 > I3

23. How does one explain the emission of electrons from a

photosensitive surface with the help of Einstein's photoelectric

equation?

Watch Video Solution

https://dl.doubtnut.com/l/_R9ruvsdGgGkF
https://dl.doubtnut.com/l/_rwCeITX3asEE


24. The work function of the following metals are given:

.

Which of these metals will not cause photoelectric emission for

radiation of wavelength  from laser source placed 1m away

from these matals? What happens if the laser source is brought

nearer and placed 50cm away?

Watch Video Solution

Na = 2.75eV , K = 2.3eV , Mo = 4.17eV and Ni = 5.15eV

3300Å

25. State two important features of Einstein's photoelectric

equation.

Watch Video Solution

26. Radiation of frequency  is incident on two

photosensitive surface P and Q. There is no photosensitive from

1015Hz

https://dl.doubtnut.com/l/_75H1xS4xR1we
https://dl.doubtnut.com/l/_LssEb66HUxss
https://dl.doubtnut.com/l/_h331KnYA4Unk


surface P. Photoemission occurs from surface Q but photoelectrons

have zero kinetic energy. Explain these observations and find the

value of work function for surface Q.

Watch Video Solution

27. An -particle and a proton are accelerated through the same

potential difference. Find the ratio of de Broglie wavelengths.

Watch Video Solution

α

28. Draw graphs showing variation of photoelectric current with

applied voltage for two incident radiations of equal frequency and

different instensities. Mark the graph for the radiation of higher

instensity.

Watch Video Solution

https://dl.doubtnut.com/l/_h331KnYA4Unk
https://dl.doubtnut.com/l/_fPfdnKZ6EtYn
https://dl.doubtnut.com/l/_uNzCYVpxnRG3


29. If light of wavelength 412.5nm is incident on each of the metals

in the table, Which ones will show photoelectric emission and why? 

View Text Solution

https://dl.doubtnut.com/l/_9Fc3GDiMuepy

